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Welcome Message

It is my great pleasure and honor to welcome all of you from around the world to 11th Annual Meeting of Cervical 

Spine Research Society Asia Pacific Section to be held in Seoul, Korea, from March 19 to 21, 2020. 

Our society has developed rapidly over the past 10 years. I believe the development of this society has been made 

possible by the dedication and enthusiastic participation of members, attendees, and past presidents over the past 

decade. I sincerely appreciate your dedication. 

This is the 11th Annual Meeting, which is the beginning of a new decade. The meeting aims to promote scientific 

development in this challenging field and strengthen our friendship. The scientific program will provide an opportunity 

for all participants to exchange the latest information and ideas, and encourage to debate on the many issues in 

cervical spine research, with your valuable contributions of podium and poster presentations. 

Seoul has been the capital city of the Korean peninsula for more than 600 years. It is a metropolitan city with 

combination of traditional and contemporary flavors. You will enjoy valuable opportunities to experience Korean 

culinary and cultures, along with warm hospitality of the Korean people. 

All members of the organizing committee look forward to welcoming you at 11th Annual Meeting of Cervical Spine 

Research Society Asia Pacific Section in 2020.

Yours sincerely,

 

Kyung Soo Suk, MD, PhD 

President of Cervical Spine Research Society-Asia Pacific Section
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Program at a Glance

March 19 (Thu)

15:00 17:00 Board Meeting

17:30 18:30 Member’s Meeting

19:00 20:30 Welcome Reception

March 20 (Fri)

Re
gi

st
ra

tio
n

Ex
hi

bi
tio

n

E-
Po

st
er

7:20 7:30 Opening Ceremony 

7:30 8:02 Basic 1 Diagnostic Imaging 1

8:02 8:34 Basic 2 Diagnostic Imaging 2

8:34 9:06 Posterior Surgery 1 Anterior Surgery 1

9:06 9:38 Posterior Surgery 2 Anterior Surgery 2

9:38 10:10 Posterior Surgery 3 Anterior Surgery 3

10:10 10:42 Posterior Surgery 4 Anterior Surgery 4

10:42 11:02 Coffee Break

11:02 11:27 Plenary Lecture 1

11:27 11:52 Plenary Lecture 2

11:52 12:27 Plenary Lecture 3

12:27 12:42 Introduction of CSRS / CSRS-ES / CSRS-AP 

12:42 13:12 Luncheon Symposium 1 Luncheon Symposium 2

13:12 13:42 Luncheon Symposium 3 Luncheon Symposium 4

13:42 14:06 High Cervical Surgery 1 Trauma 1

14:06 14:30 High Cervical Surgery 2 Trauma 2

14:30 15:02 High Cervical Surgery 3 Trauma 3

15:02 15:34 Deformity 1 Tumor and Infection 1

15:34 16:06 Deformity 2 Tumor and Infection 2

16:06 16:26 Coffee Break

16:26 16:58 Deformity 3 Miscellaneous 1

16:58 17:30 Deformity 4 Miscellaneous 2

17:30 17:48 Asian Symposium 1 Asian Symposium 2

19:00 21:00 Banquet

March 21 (Sat)

Re
gi

st
ra

tio
n

Ex
hi

bi
tio

n

E-
Po

st
er

7:30 8:02 Posterior Surgery 5 Anterior Surgery 5

8:02 8:34 Posterior Surgery 6 Anterior Surgery 6

8:34 8:58 Asian Symposium 3 Asian Symposium 4

8:58 9:13 Coffee Break

9:13 9:38 Plenary Lecture 4

9:38 10:03 Plenary Lecture 5

10:03 10:28 Plenary Lecture 6

10:28 10:43 Coffee Break

10:43 11:15 Posterior Surgery 7 Anterior Surgery 7

11:15 11:47 Posterior Surgery 8 Anterior Surgery 8

11:47 11:57 Award & Closing Ceremony 

11:57 12:00 Group Photo



009008

Invited Speakers 

Guidelines for Poster Exhibition 

Presentation 

-  All presenters are asked to follow the given presentation time strictly as assigned. If a presenter for podium presentation 

exceeds 30 seconds after given time frame (5 minutes of presentation), slides and microphone may be turned off. 

- Presenters are requested to arrive in their session room at least 10 minutes before the session starts.

Presentation Time

- Plenary Lectures: 15 min. presentation + 5 min. Q&A

- Podium Presentation: 5 min. presentation + 3 min. Q&A

Language

- All presentation should be written and spoken in English.

Presentation Material Submission

-  The Presenters are requested to confirm your arrival, deliver the latest version of their presentation file in Microsoft 

PowerPoint file format on USB to the Preview Room. 

  It is strongly recommended that all presenters review submitted file(s) at the Preview Room before the presentation. 

Audio Visual Equipment

-  The session room will be equipped stationed in the control box, which shall be used for all presentations. If a presenter 

needs audio equipment, please contact the Preview Room in advance.

-  Presenters are not permitted to use own laptop computers when presenting, in order to avoid any unavoidable 

problems may arise onsite with projector-computer compatibility and other technical issues. 

Guidelines for Podium Presentation

Poster Type : E-poster Presentation 

- All the posters will be presented as E-posters. Printed Copy of Poster will not be accepted. 

Presentation Time

-  E-poster will be displayed in front of session room. There won’t be an assigned time to present the poster. All 

Participant of CSRS-AP 2020 freely watch your poster during the conference period.

Language

- All E-poster should be written English ONLY. 

Rick C. Sasso President Elect of CSRS, Indiana Spine Group (USA) 

Plenary Lecture 01 March 20 (Fri) 11:02-11:27

 Cervical Deformity

Björn Zoëga President of CSRS-ES, Karolinska University Hospital (Sweden) 

Plenary Lecture 02 March 20 (Fri) 11:27-11:52

  Treatment of cervical rhizopathy; ACDF; disc prosthesis or 
Minimal invasive foraminotomy

K. Daniel Riew Professor, Columbia University Medical Center (USA) 

Plenary Lecture 03 March 20 (Fri) 11:52-12:27

 -  Adjacent level degeneration, is it iatrogenic or natural history?

 -  Lower cervical radiculopathies. Clinical manifestations and 
treatment

 Yu Sun President Elect of CSRS-AP, Peking University Third Hospital (China) 

Plenary Lecture 04 March 21 (Sat) 09:13-09:38

  Posterior Decompression and the Preservation/Reconstruction 

of Cervical Spine Function

Sang-Hun Lee Assistant Professor, The Johns Hopkins Medical Institute (Korea) 

Plenary Lecture 05 March 21 (Sat) 09:38-10:03

  Cervical sagittal balance : How to evaluate and reconstruct?

Hwan-Mo Lee Professor, Yonsei University (Korea) 

Plenary Lecture 06 March 21 (Sat) 10:03-10:28

 Presidential Invited Lecture
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Scientific Program

PP03-02  Optimization of Three-Level Cervical Hybrid Surgery to Prevent Adjacent Segment Disease: A Finite 
Element Study

  Chia-En Wong, Hsuan-Teh Hu, Meng-Pu Hsieh, Kuo-Yuan Huang

PP03-03  Biomechanical Comparison of Posterior Fixation with Allograft Spacer Utilizing the Lateral Mass and 
Pedicle Screw Combinations

  Subin Lee, Seong-Hwan Moon, Hwan-Mo Lee, Sahyun Sung, Taehyun Park, Ji-Won Kwon, Sung-Jae Lee, Byung Ho Lee*

PP03-04  Biomechanical Comparison of Four Difference Screw Fixation Techniques For Anterior Odontoid Screw 
Fixation in Odontoid Fracture Type II: A Finite Element Analysis

  Nattharut Chaibhuddanugul, Suthipas Pongmanee*, Kriengkrai Nabudda

Podium Presentation 04 (08:02-08:34, Harmony Ballroom III)

 DIAGNOSTIC IMAGING 2 
 Moderators: Ken Ishii (Japan), Binsheng Yu (China)

PP04-01  The Prevalence of Cervical Foraminal Stenosis on Computed Tomography of a Selected Community-
Based Korean Population

  Sangbong Ko*, Junho Nam, Jaejun Lee

PP04-02  Quantitative Evaluation of Cross-section Area and Fat Infiltration in the Posterior Cervical Muscles in 
Patients with Cervical Myelopathy

  Fumihiko Oguchi*, Yasushi Oshima, So Kato

PP04-03  Dynamic Supine Magnetic Resonance Imaging : When and How to Use It in Improving the Diagnostic 
Accuracy and Surgical Treatment of Cervical Spondylotic Myelopathy

  Binsheng Yu*, Jing Guo, Limin Yu, Chenfeng Tang, Yongmei Sun

PP04-04  The Efficacy of Flexion-Extension (Dynamic) Sagittal MRI For Accurate Diagnosis of Cervical Spondylotic 
Myelopathy

  Gun Woo Lee*, Jong-Uk Mun, Myun-Whan Ahn, Woo-Kie Min, Sang-Bong Ko, Ji-Hoon Shin, Bo-Gun Suh

Podium Presentation 05 (08:34-09:06, Harmony Ballroom II)

 POSTERIOR SURGERY 1 
 Moderators: Masatoshi Sumi (Japan), Ye Tian (China)

PP05-01   Can Combination of 10 Seconds Step Test and 10 Seconds Grip and Release Test Distinguish Thoracic 
Myelopathy From Cervical Myelopathy?

  Yasutsugu Yukawa*, Hiroshi Hashizume, Akihito Minamide, Hiroshi Iwasaki, Shunji Tsutsui, Masanari Takami, Motohiro 
Okada, Hiroshi Yamada

PP05-02  Functional Connectivity Changes of the Visual Cortex in the Cervical Spondylotic Myelopathy Patients- A 
Resting-State FMRI Study

  Zhao Chen, Rui Zhao, Qiu Wang, Yuan Xue*, Meng Liang, Shuiyu Chun, Yaqi Zong, Wuyi Xiong, Ying Zhao, Zhe Su

PP05-03  Reverse Lhermitte Phenomenon in Patients with Cervical Spondylotic Myelopathy
  Haruo Kanno*, Toshimi Aizawa, Ko Hashimoto, Hiroshi Ozawa

Friday, March 20
Podium Presentation 01 ( 07:30-08:02, Harmony Ballroom II)

 BASIC 1
 Moderators: Masaya Nakamura (Japan), Woo-Kie Min (Korea)

PP01-01  Neuropeptide Y Regulates the Bone Marrow Hematopoietic Stem Cell Microenvironment
 Woo-Kie Min*, Min-Hee Park, Jae-Sung Bae

PP01-02  Acupuncture For Pain Management in Evidence-based Medicine
 Taqee Ansari Mohammed, Mohammed AL Bassir Rahamani*

PP01-03  Therapeutic Efficacy of Exosome From Adipose Tissue-derived Mesenchymal Stem Cell in Spinal Cord 
Injury Model in Rat

 Gun Woo Lee*, Jong-Uk Mun, Myun-Whan Ahn

PP01-04  Time Course Changes of Serum Oxidative Stress Marker Levels in Patients After Surgery For Compression 
Myelopathy: an Observational Study

  Hiroshi Takahashi*, Junya Saito, Yasuchika Aoki, Arata Nakajima, Masato Sonobe, Yorikazu Akatsu, Manabu Yamada, 
Yuki Akiyama, Keita Yanagisawa, Satoshi Maki, Takeo Furuya, Masao Koda, Masashi Yamazaki, Seiji Ohtori,  

 Koichi Nakagawa

Podium Presentation 02 (07:30-08:02, Harmony Ballroom III)

 DIAGNOSTIC IMAGING 1 
 Moderators: Moon Soo Park (Korea), David Yuen-chung Chan (Hong Kong)

PP02-01  Clinical Correlation of MRI Grading For Assessing Cervical Foraminal Stenosis on Oblique Sagittal Images
 Han-Dong Lee*, Chang-Hoon Jeon, Nam-Su Chung

PP02-02  Uncinate Process Area as A Sensitive Morphological Parameter to Predict Cervical Neural Foraminal 
Stenosis

 Jong Uk Mun*, Gun Woo Lee, Woo-Kie Min

PP02-03  Comparison Between Long-term Postoperative CSM Patients And Healthy Subjects -Using DTI As A 
Quantifiable Tool

 Li Guan, Yong Hai*, Hanwen Zhang

PP02-04  Visualization of Traumatic Intervertebral Disc Extrusion Causing Spinal Cord Compression Using Dynamic 
Magnetic Resonance Imaging

 Gang-Un Kim*, Seung-Ju Kim, Han-Jin Lee, Sang-Min Park, Ho-Joong Kim, Jin S. Yeom

Podium Presentation 03 (08:02-08:34, Harmony Ballroom II)

 BASIC 2 
 Moderators: Yong-Soo Choi (Korea), Torphong Bunmaprasert (Thailand)

PP03-01  Is Steroid Necessary For Transforaminal Epidural Block in Patients with Cervical Radiculopathy?
  Seong-Min Kim, Woo-Kie Min*, Eun-Seok Son, Sang-Bong Ko, Gun-Woo Lee, Hyun-Seong Yoo, Eugene J. Park,   

Jong-Uk Mun, Study Group D
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Scientific Program

Podium Presentation 08 (09:06-09:38, Harmony Ballroom III)

 ANTERIOR SURGERY 2
 Moderators: Wen Yuan (China), Byung-Wan Choi (Korea)

PP08-01  Surgical Outcomes For Dropped Head Syndrome
  Hiroshi Miyamoto*, Terumasa Ikeda, Shunki Iemura, Masao Akagi

PP08-02  Sternum-Disc Distance (SDD) Method to Identity Skin Level For Approaching Surgical Segment without 
Fluoroscopic Guidance in Anterior Cervical Disectomy and Fusion (ACDF)

  Bo Gun Suh*, Jae Hyung Eoh, Ji Hoon Shin, Hyo Sae Ahn, Gun Woo Lee, Jin Sup Yeom

PP08-03  Mid-and Long-term Clinical Outcomes of Anterior Cervical Internal Fixation and Fusion Treatment For 
Hirayama Disease

  Xin chen*

PP08-04  Comparison of Clinical Outcome Between Posterior Foraminotomy and Anterior Cervical Discectomy and 
Fusion For Drop Finger Caused by 8th Cervical Nerve Root Impairment

  Masao Koda*

Podium Presentation 09 (09:38-10:10, Harmony Ballroom II)

 POSTERIOR SURGERY 3 
 Moderators: John Heller (USA), Kyung Chung Kang (Korea)

PP09-01  The Effects of Dural Release on Extended Laminoplasty For the Treatment of Multi-level Cervical 
Myelopathy Were Explored and Discussed.

  Yuwei Li*

PP09-02  Minimum Clinically Important Difference in Outcome Scores among Patients Undergoing Cervical 
Laminoplasty

  So Kato*, Yasushi Oshima, Yoshitaka Matsubayashi, Yuki Taniguchi, Sakae Tanaka, Katsushi Takeshita

PP09-03  Clinical and Radiographic Outcomes of Modified Unilateral Open-door Laminoplasty with Posterior 
Muscular-ligament Complex Preservation For Cervical Spondylotic Myelopathy

  Chao Chen*, Yong Gao, Yukun Zhang, Xinghuo Wu, Shuhua Yang, Zengwu Shao, Cao Yang

PP09-04  Multilevel Cervical Compressive Myelopathy: Comparison of Three Different Operative Techniques
  Natarajan Muthukumar*

Podium Presentation 10 (09:38-10:10, Harmony Ballroom III)

 ANTERIOR SURGERY 3 
 Moderators: Jae-Yoon Chung (Korea), Gabriel Liu (Singapore)

PP10-01  Whether CDR Is Suitable For Cervical Spondylotic Myelopathy with High Signal of Spinal Cord
  Yunfei Huang*, Jijun Liu, Lei Guo, Junsong Yang, Dingjun Hao

PP10-02  Progression of Ossification of the Posterior Longitudinal Ligament After Cervical Total Disc Replacement
  Sang Hoon Yoon*

PP05-04  Cervical Spondylotic Myelopathy.. A New Score To Guide The Surgeon
  Bikram Keshari Kar*

Podium Presentation 06 (08:34-09:06, Harmony Ballroom III)

 ANTERIOR SURGERY 1 
 Moderators: Lee, Hwan-Mo (Korea), Hisanori Mihara (Japan)

PP06-01  Does Right-side Anterior Cervical Approach Have Higher Risk of Recurrent Nerve Injury? – Consideration 
from Aortic Arch Anomaly

  Takeshi Aoyama*, Naoshi Obara

PP06-02  Surgical Versus Non-surgical Treatment For Cervical Angina
  Jui Teng Chien*, Min Hong Hsieh, Chang Chen Yang

PP06-03  Accuracy of the Adjustable Aiming Device For Caspar Pin Insertion in Anterior Cervical Spine Surgery: 
Human Cadaveric Study

  Torphong Bunmaprasert*, Raphi Raphitphan, Nantawit Sugandhavesa

PP06-04  Characteristics and Surgical Outcomes of C8 and T1 Cervical Radiculopathies
  Kyung Chung Kang*, Wenbo Lin, James D Lin, K Daniel Riew

Podium Presentation 07 (09:06-09:38, Harmony Ballroom II)

 POSTERIOR SURGERY 2 
 Moderators: Björn Zoega (Sweden), Akihito Minamide (Japan)

PP07-01  Comparative Study of Surgical Outcomes After Cervical Laminoplasty According to Intraoperative 
Different (Kyphotic vs Lordotic) Positions

  Min-Woo Kim*

PP07-02  Risk Factors Of Rapid Neurological Deterioration In Patients With Cervical Spondylotic Myelopathy
  Haimiti Abudouaini, Hao Liu*

PP07-03  Surgical Outcome of Cervical Compressive Myelopathy with Mild Impairment -Investigation of Patients 
with Preoperative JOA Score of 14.5 or Larger-

  Masahiro Ozaki, Narihito Nagoshi*, Junichi Yamane, Satoshi Suzuki, Osahiko Tsuji, Eijiro Okada, Mitsuru Yagi, 
 Hitoshi Kono, Masaya Nakamura, Morio Matsumoto, Kota Watanabe

PP07-04  Relationship Between Surgical Outcomes And Time Effect With Suddenly Tetraplegia Of CSM Patients 
:More Than 5 Years Follow-up

 J inhai Xu, Wen Mo*, Junming Ma, Jie Ye, Zhengyi Tong, Jixun Du
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Scientific Program

Coffee Break  (10:42-11:02, Harmony Ballroom Lobby)

Plenary Lecture 01 (11:02-11:27, Harmony Ballroom II & III)

 Moderator: Kyung Soo Suk (Korea)

PL01-01  Cervical Deformity
  Rick C. Sasso (USA)

Plenary Lecture 02 (11:27-11:52, Harmony Ballroom II & III)

 Moderator: Hak Sun Kim (Korea)

PL02-01  Treatment of cervical rhizopathy; ACDF; disc prosthesis or Minimal invasive foraminotomy
  Björn Zoëga (Sweden)

Plenary Lecture 03 (11:52-12:27, Harmony Ballroom II & III)

 Moderator: Jin Sup Yeom (Korea)

PL03-01  - Adjacent level degeneration, is it iatrogenic or natural history?
 - Lower cervical radiculopathies. Clinical manifestations and treatment
 K. Daniel Riew (USA)

Introduction of CSRS/ CSRS-ES/ CSRS-AP  (12:27-12:42, Harmony Ballroom II & III)

 

Luncheon Symposium 01  (12:42-13:12, Harmony Ballroom II & III)

 

Luncheon Symposium 02  (12:42-13:12, Harmony Ballroom II & III)

 

Luncheon Symposium 03  (13:12-13:42, Harmony Ballroom II & III)

 

Luncheon Symposium 04  (13:12-13:42, Harmony Ballroom II & III)

Podium Presentation 13 (13:42-14:06, Harmony Ballroom II)

 HIGH CERVICAL SURGERY 1 
 Moderators: Hyun Jib Kim (Korea), Morio Matsumoto (Japan)

PP13-01  Is Atlanto-axial Joints Fusion the Better Choice For High Cervical Spine Surgery? A Comparison of Two 
Posterior Surgeries

  Jia Nan Zhang, Ding Jun Hao*, Yong Fan, Xin He

PP13-02  Posterior Atlantoaxial Joint Release, Bone Grafting and Internal Fixation For The Treatment of Irreducible 
Atlantoaxial Dislocation with Partial Reduction

  Jia Shao, Kun Gao, Zhenghong Yu, Yanzheng Gao*

PP10-03  A Minimum of Ten-year Follow-up on Radiological and Clinical Outcomes of Total Cervical Disc 
Replacement with Prodisc-C Prosthesis

  Shuai Xu, Haiying Liu*

PP10-04  Incidence of Bone Loss After Prestige-LP Cervical Disc Arthroplasty: a Single-center Retrospective Study 
of 396 Cases

  Tingkui Wu, Beiyu Wang*, Hao Liu, Kangkang Huang, Chen Ding, Xin Rong

Podium Presentation 11 (10:10-10:42, Harmony Ballroom II)

 POSTERIOR SURGERY 4 
 Moderators: Rick Sasso (USA), Dong-Ho Lee (Korea)

PP11-01  Selective Laminectomy in Patients with Cervical Spondylotic Myelopathy Associated with Kyphosis: A 
Retrospective Study of 379 Cases

  Ken Ninomiya*, Kunimasa Okuyama, Ryoma Aoyama, Satoshi Nori, Junichi Yamane, Kazuya Kitamura, Ukei Anazawa, 
Tateru Shiraishi

PP11-02  The Transformation From Cervical Disc Herniation to OPLL: A Progressive Cervical Spinal Stenosis Case 
with 30 Years Follow-up

  Boyin Zhang, Jiarong Deng, Qingsan Zhu*

PP11-03  Increase in Damage to the Deep Extensor Muscles Delays the Improvement of Neck Pain in Early Post-
operative Period.

  Ryoma Aoyama*, Tateru Shiraishi, Junichi Yamane, Ken Ninomiya, Kazuya Kitamura, Satoshi Nori, Naruhito Fujita

PP11-04  Correlation Between Posterior Shift of K-Line and Outcome of Expansive Laminoplasty with Reattachment 
of the Spinous Process For Ossification of the Posterior Longitudinal Ligament

  Ye Ji, Anlong Jiang, Jinglong Yan*

Podium Presentation 12 (10:10-10:42, Harmony Ballroom III)

 ANTERIOR SURGERY 4 
 Moderators: Vo Van Thanh (Vietnam), Xin chen (China)

PP12-01  Vertebral Body Rotational Osteotomy For Decompressing an Eccentrically Protruded Ossification of the 
Posterior Longitudinal Ligament: Technical Note and Case Series

  Dong-Ho Lee*, Sehan Park, Jae Hwan Cho, Chang Ju Hwang, Jae Woo Park, Choon Sung Lee, Jae Hong Park, Suk-Kyu Lee, 
Kook-Jong Kim

PP12-02  Pearls & Technique of the Open Mouth Approach: Endoscopic Transoral Odontoidectomy
  David Yuen-chung Chan*, Wai-kit Mak, Samuel Man-wai Chow, Wai-sang Poon, Danny Tat-ming Chan

PP12-03  Posterior Cervical Osteophyte Decompression Using a Curved Bone-Removal Device During Anterior 
Cervical Corpectomy and Fusion Procedures: Technique Description and Case Series

  Michael A. Millgram*, Richard D. Guyer, Ran Harel, Ely Ashkenazi

PP12-04  Spinal Canal Expansion Technique through Vertebral Body Anterior Translation Using Lordotic Bending 
Plate Fixation

  Kook Jong Kim, Dong Ho Lee*, Choon Sung Lee, Chang Ju Hwang, Jae Hwan Cho, Jae Woo Park, Suk Kyu Lee, SeHan Park, 
Jae Hong Park
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Scientific Program

PP16-03  Quality of Life and Profile of Non-Surgically Treated Patients with Unstable Cervical Spine Trauma
  Pierre Mangubat Mella*, Jesronne Abrea

Podium Presentation 17 (14:30-15:02, Harmony Ballroom II)

 HIGH CERVICAL SURGERY 3 
 Moderators: Bruce Darden (USA), Ding Jun Hao (China)

PP17-01  Frequency and Type of Ponticulus Posticus and Lateralis in a Chinese Population: A CT-based Analysis of 
4047 Cases

  Zhang Jun*, Zhao Tingxiao, Huang Yazeng

PP17-02  Effects of Atlas Posterior Arch Hypoplasia on The Development of Retro-odontoid Pseudotumor
  Seok Won Lee, Muneaki Masuda*, Eiji Mori, Osamu Kawano, Takeshi Maeda

PP17-03  Surgery For Craniovertebral Junction Instability in Morquio’s Disease – Lessons Learnt
  Natarajan Muthukumar*

PP17-04  Influence of T1-slope on Sagittal Alignment of the Subaxial Cervical Spine After Occipitocervical Fusion
  Yuqiang Wang*, Yilin Liu, Yao Zhao, Shuhao Zhang, Limin Wang

Podium Presentation 18 (14:30-15:02, Harmony Ballroom III)

 TRAUMA 3 
 Moderators: Seung Chul Rhim (Korea), Johannes Schröder (Germany)

PP18-01  Anterior-alone Surgical Treatment For Subaxial Cervical Spine Facet Dislocation. A Systematic Review
  Wendy Xiao Pin Lee*, Chung Chek Wong

PP18-02  Posterior Unlocking of Facet Joints under Endoscopy Followed by Anterior Decompression, Reduction, 
and Fusion of Old Subaxial Cervical Facet Dislocations: a Technical Note

  Junsong Yang*, Lei Chu, Xiangfu Wang

PP18-03  SINGLE ANTERIOR APPROACH FOR SUBAXIAL CERVICAL SPINE INJURY-A PROPOSED ALGORITHM WIYH 
IT’S EFFICACY, SAFETY& RELIABILITY

  Sharif Ahmed Jonayed*, Shah Alam, Abdullah Al Mamun, Shubhendu Chakraborty

PP18-04  Can The Proposed Posterior Ligament-Bone Injury Classification And Severity Score Predict The Failure Of 
Anterior-Only Surgery For Subaxial Cervical Facet Dislocations

  Junsong Yang*, Dingjun Hao, Peng Liu, Tuanjiang Liu

Podium Presentation 19 (15:02-15:34, Harmony Ballroom II)

 DEFORMITY 1 
 Moderators: Kazuo Yonenobu (Japan), Kyu-Jung Cho (Korea)

PP19-01  The Characteristics of The Global Spinal Sagittal Alignment According to The Spinopelvic Morphology
  Sung Hoon Choi, Dong-Ho Lee, Jae Hwan Cho, Chang Ju Hwang, Dong Ryul Heo, Chang-Nam Kang*

PP13-03  Posterior Release Reduction Fixation to Treated Basilar Invagination with Irreducible Atlantoaxial 
Dislocation

  Tao Xu, Weibin Sheng*

Podium Presentation 14 (13:42-14:06, Harmony Ballroom III)

 TRAUMA 1 
 Moderators: Kyoung Jin Song (Korea), Junsong Yang (China)

PP14-01  Comparative Study of Halo-vest Immobilization Versus Anterior Spinal Fusion on the Clinical Outcomes 
For C2 Odontoid Fracture in the Elderly Patients: A Propensity-Score-Matched Analysis

  Akira Honda*, Yoichi Iizuka, Nobuaki Michihata, Tokue Mieda, Eiji Takasawa, Daisuke Tsunoda, Sho Ishiwata, Hideo 
Yasunaga, Hirotaka Chikuda

PP14-02  Traumatic Atlanto-Occipital Dislocation: Analysis of 15 Survival Cases with Emphasis on Associated 
Upper Cervical Spine Injuries

  Dong-Gune Chang, Jong-Beom Park*

PP14-03  Treatment Outcomes of Dens Fracture (Anderson Type II) in Elderly Patients
  Shinji Tanishima*, Tokumitsu Mihara, Chikako Takeda, Shinya Ogawa, Hideki Nagashima

Podium Presentation 15 (14:06-14:30, Harmony Ballroom II)

 HIGH CERVICAL SURGERY 2 
 Moderators: K. Daniel Riew (USA), Bo Gun Suh (Korea)

PP15-01  Neck Pain and Bone Marrow Edema in Elderly Atlantoaxial Osteoarthritis
  Toshiaki Maruyama, Kiyotaka Yamada, Nobuhiro Tanaka, Takeshi Hiramatsu, Takashi Hashimoto, Hiroki Fukui, 
 Yoshinori Fujimoto*

PP15-02  Surgical Treatment For Cervical Myelopathy Caused by Hypoplasia of The Atlas Associated With 
Atlantoaxial Dislocation

  Wei Qu, Li Xiang Ding*

PP15-03  Management of Pediatric Patients With Irreducible Atlantoaxial Dislocation: Transoral Anterior Release, 
Reduction, and Fixation

  ChangRong Zhu, Hong Xia*

Podium Presentation 16 (14:06-14:30, Harmony Ballroom III)

 TRAUMA 2 
 Moderators: Jae-Won You (Korea), Sharif Ahmed Jonayed (Bangladesh)

PP16-01  Residual Deformity After Anterior Discectomy and Fusion For Unstable Hangman Fractures: Its Incidence, 
Effect, and Possible Solution

  Guangzhou Li, Qing Wang*, Hao Liu

PP16-02  Risk Factors Of Prolonged Pulmonary Supportive Care After Spinal Cord Injury
  Jong Hyun Ko, Hyeong Jik Kim, Tae Young Kwon, Kyung Jin Song*
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Podium Presentation 22 (15:34-16:06, Harmony Ballroom III)

 TUMOR AND INFECTION 2 
 Moderators: Ye-Soo Park (Korea), Ryoma Aoyama (Japan)

PP22-01  ROLE OF MULTIPLEX PCR IN DIAGNOSIS OF SPINAL TUBERCULOSIS
  RAJESH MEENA*, RAMESH S DODDAMANI, RAJESH CHHABRA, SARAT P CHANDRA, S S KALE

PP22-02  Cervical Spine Tuberculosis
  Rohit Kumar Pokharel*

PP22-03  Anterior Cervical Debridement Fusion For Cervical Pyogenic Spondylodiscitis: Is Use of Anterior Cervical 
Plating Possible?

  Jong-Beom Park*, Jae-Yoon Chung, Sung-Kyu Kim, Young-Yul Kim, Dong-Ho Lee

PP22-04  The Surgical Strategies For Dumbbell-shaped Tumors of the Upper Cervical Spine
  Hao Zhang*, Yawei Hu

Coffee Break  (16:06-16:26, Harmony Ballroom Lobby)

Podium Presentation 23 (16:26-16:58, Harmony Ballroom II)

 DEFORMITY 3 
 Moderators: Byung-Joon Shin (Korea), Yong Hai (China)

PP23-01  Cervical Kyphosis Correction Surgery Affects Global Sagittal Alignment and Health-Related Quality of 
Life Differentially According to Head- and Trunk-Balanced Subtype

  Seung-Jae Hyun*, Ki-Jeong Kim, Tae-Ahn Jahng

PP23-02  The Salvage Procedure For Recurrent Cervical Kyphotic Deformity After Anterior Cervical Discectomy and 
Fusions

  Chia-Ming CHANG, Hao-Wen CHEN, Kuang-Ting YEH, Tzai-Chu YU, Ing-Ho CHEN, Wen-Tien WU*

PP23-03  Clinical Outcomes of Anterior Correction and Reconstruction For Neurofibromatosis-Associated Severe 
Cervical Kyphotic Deformity

  Yifei Gu, Cao Peng, Xiaolong Shen, Huajiang Chen, Xinwei Wang, Wen Yuan*

PP23-04  Corrective Anterior Cervical Discectomy and Fusion : a New Method with Partial Uncinectomy and 
Expandable Cage

  Kenji Seki*, Yu Shimizu

Podium Presentation 24 (16:26-16:58, Harmony Ballroom III)

 MISCELLANEOUS 1 
 Moderators: Young Sang Lee (Korea), Rabindra Lal Pradhan (Nepal)

PP24-01  Efficacy of Perioperative Acetaminophen Use as a Substitution For Intravenous Patient-Controlled 
Analgesia in Aged Patients Undergoing Laminoplasty For Cervical Spondylotic Myelopathy.

  Eiji Takasawa*, Yoichi Iizuka, Tokue Mieda, Akira Honda, Sho Ishiwata, Daisuke Tsunoda, Hirotaka Chikuda

PP19-02  The Relationship Between the Airway and Cervical Sagittal Alignment During Posterior Cervical Surgery 
in Cervical Spondylotic Myelopathy (CSM): A Prospective Radiographic Study Using Airway-Angle

  Nodoka Manabe*, Kazuro Tsuge, Kunio Kamatani

PP19-03  The Radiographic Features and Treatment of Adolescent Idiopathic Cervical Kyphosis
  Wen Yuan*

PP19-04  The Deterioration of Spinal Alignment with Age -The 4 Years Longitudinal Cohort Study-
  Shin Oe*, Yu Yamato, Tomohiko Hasegawa, Go Yoshida, Sho Kobayashi, Tatsuya Yasuda, Tomohiro Banno, 
 Hideyuki Arima, Yuki Mihara, Hiroki Ushirozako, Tomohiro Yamada, Koiciro Ide, Yuh Watanabe, Daisuke Togawa, 
 Haruo Niwa, Yukihiro Matsuyama

Podium Presentation 20 (15:02-15:34, Harmony Ballroom III)

 TUMOR AND INFECTION 1 
 Moderators: Bong-Soon Chang (Korea), LIANG JIANG (China)

PP20-01  Unilateral Hemilaminectomy Combined with Suture Delivery Technique For Treatment of Ventral and 
Ventrolateral Tumors at the C2 Level

  Xiaoyan Wang, Hui Chi, Wei Zhao, Jinglong Yan*

PP20-02  Quantitative Analysis of Near-Infrared Indocyanine Green Videoangiography For Predicting Functional 
Outcomes After Spinal Intramedullary Ependymoma Resection

  Toshihiro Takami*, Kentaro Naito, Toru Yamagata, Hironori Arima

PP20-03  Surgical Complications of Extraspinal Tumors in the Cervical Spine: a Report of 110 Cases
  LIANG JIANG*, WenHua Yang, ZhongJun Liu, XiaoGuang Liu, Feng Wei

PP20-04  Postoperative Outcomes Of Subaxial Cervical Spine Metastases Comparing Anterior, Posterior And 
Combined Approach

  Panya Luksanapruksa MD, Panupol Rajinda MD, Theera Chueaboonchai MD, Korpphong Chituaarikul MD, 
 Monchai Ruangchainikom MD, Patawut Bovonratwet MD, Sirichai Wilartratsami MD*

Podium Presentation 21 (15:34-16:06, Harmony Ballroom II)

 DEFORMITY 2 
 Moderators: Heiko Koller (Germany) , Seung-Jae Hyun (Korea)

PP21-01  Anterior Bony Resorption of Cervical Vertebral Body in Ankylosing Spondylitis And Its Clinical Significance
  Sang-Il Kim, Kee-Yong Ha*, Ki-Tack Kim, Yong-Chan Kim

PP21-02  Pedicle Subtraction Osteotomy For Treatment of Severe Cervical Kyphotic Deformity of Ankylosing 
Spondylitis

  Wen-Tien WU*, Kuang-Ting YEH, Tzai-Chu YU, Ing-Ho CHEN, Hao-Wen CHEN, Lin-Mu CHEN

PP21-03  Radiographic Predictive Findings of Presence of Neck Pain in Patients with Ankylosing Spondylitis
  Jung Sub Lee*, Tae Sik Goh, Seung Min Son, Dong Suk Kim

PP21-04  Correlations of Lateral Cervical Radiographs with Whole-Spine Lateral Radiographs and Their Usefulness 
For Evaluating Cervical Sagittal Alignment

  Byung-Wan Choi*
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Podium Presentation 27 (17:30-17:48, Harmony Ballroom II)

 ASIAN SYMPOSIUM 1 
 Moderators: Han Chang (Korea), Rafael Bundoc (Phillipine)

PP27-01  A Case of Spontaneous Cervical Epidural Hematoma Misdiagnosed Cerebral Infarction and Treated by 
Thrombolytic Therapy with Rt-PA

  Takeshi Aoyama*, Daisuke Shinbo, Naoshi Obara

PP27-02  Intracranial Migration of Rods in Posterior Cervical Fixation
  Rabindra Lal Pradhan*, Bimal Kumar Pandey

PP27-03  Halo-vest Traction Assisted Treatment of Neurofibromatosis 1 (NF1) with Severe Cervical Kyphosis 
Accompanied with Intradura Tumor

  Siyi Cai, Ye Tian*

Podium Presentation 28 (17:30-17:48, Harmony Ballroom III)

 ASIAN SYMPOSIUM 2 
 Moderators: Chi-Chien Niu (Taiwan), Hyoung Min Kim (Korea)

PP28-01  Clinical Result Of Complete Pull-out Screw After Anterior Cervical Corpectomy And Fusion: A Rare Case 
Report

  Hyeong Jik Kim, Jong Hyun Ko, Tae Young Kwon, Kyung Jik Song*

PP28-02  Case Report: Safe C2 Tumor Removal Using a Curved Bone Removal Device During a C5-C6 ACDF 
Procedure

  Michael Millgram*, Richard Guyer, Ran Harel, Scott Kutz, Ely Ashkenazi

PP28-03  Uncommon Fever Owing To Postoperative Pseudomeningocele After Cervical Laminoplasty
  Jianfeng Guo, Wei Wu, Zhong Fang, Feng Li*

PP24-02  The Anatomical Variation of the Lateral Femoral Cutaneous Nerve in Relation to the Anterior Superior 
Iliac Spine and the Iliac Crest

  Warat Tasanawipas*

PP24-03  Morphometric and Radiological Assessments of Dimensions of Axis in Dry Vertebrae A Study in South 
Asian Population

  DR.RAMAN SHARMA*, DR.NUPUR PRUTHI, DR.ZAFAR KAMAL ANJUM

PP24-04  Which Topial Agent Is More Efficacious In Diminishing Postoperative Drainage Following Multi-Level 
Cervical Laminoplasty/Laminectomy: Tranexamic Acid- Versus Thrombin-Soaked Collagen Sponge?

  Jiwon Park*, Hao Lin Zheng, Jae Won Lee, Ho-Joong Kim, Sang Min Park, Jin Sup Yeom

Podium Presentation 25 (16:58-17:30, Harmony Ballroom II)

 DEFORMITY 4 
 Moderators: Philippe Bancel (France), Kee-Yong Ha (Korea)

PP25-01  The Change of Sagittal Alignment After Cervical Surgeries
  Moon Soo Park*, Jong-Ho Jung, Tae Hwan Kim, Jae Keun Oh

PP25-02  The Correlation of Clinical Outcome With Realignment of Cervical Spine After Osteotomy In The Rigid 
Cervical Kyphosis

  Kai Cao*, Zhenhai Zhou, Honggui Yu, Zhimin Pan, Rongping Zhou, Lu Chen

PP25-03  Does Stopping at C7 in Long Posterior Cervical Fusion Accelerate the Symptomatic Breakdown of 
Cervicothoracic Junction?

  Dong-Ho Lee, Jong-Min Baik*

PP25-04  Cervical Alignment and Distal Junctional Kyphosis Running Head: Risk Factor Analysis of DJK
  JUNGJAE LEE, JINHOON PARK*

Podium Presentation 26 (16:58-17:30, Harmony Ballroom III)

 MISCELLANEOUS 2 
 Moderators: Jong Won Kang (Korea), Anna MacDowell (Sweden)

PP26-01  Influence of Rotator Cuff Tear on Severity and Recovery of Proximal Type Cervical Spondylotic 
Amyotrophy.

  Sho Ishiwata*, Yoichi Iizuka, Tokue Mieda, Eiji Takasawa, Daisuke Tsunoda, Yohei Kakuta, Akira Honda, Hirotaka Chikuda

PP26-02  Cervical Tethered Cord
  Natarajan Muthukumar*

PP26-03  Operation and Prognosis Analysis of Proximal-type Cervical Spondylotic Amyotrophy
  Xia Ye, Yu Sun*

PP26-04  Clinical Management of Spontaneous Spinal Epidural Hematoma: Conservative or Surgical
  Hiroki Fukui, Takeshi Hiramatsu*, Nobuhiro Tanaka, Kiyotaka Yamada, Takashi Hashimoto, Toshiaki Maruyama, 
 Yoshinori Fujimoto
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PP31-02  Microendoscopic Posterior Foraminotomy Versus Anterior Decompression and Fusion in Patients with 
Cervical Disorders with Radiculopathy

  Akihito Minamide*, Shizumasa Murata, Ryo Taiji, Takuhei Kozaki, Motohiro Okada, Masanari Takami, Shunji Tsutsui, 
Hiroshi Iwasaki, Yasutsugu Yukawa, Andrew K. Simpson, Hiroshi Yamada

PP31-03  Midterm Clinical and Radiographic Outcomes of Multi-Level, Stand-Alone Indirect Decompression and 
Facet Fusion Using Posterior Cervical Cages

 Christian Julius Patero Mendoza*, Miguel Rafael David Ramos, Mario Ratio Ver, Jerik Villegas Yumol, Rafael Sorreta Joson

PP31-04  Endoscopic Multilevel Decompressive Laminectomy For Cervical Spondylotic Myelopathy -Technical 
Report-

 K.Hwan Kim*, Hyung Suk Juh, Eugene Jung, Jin S. Yeom

Podium Presentation 32 (08:02-08:34, Harmony Ballroom III)

 ANTERIOR SURGERY 6 
 Moderators: Jae-Sung Ahn (Korea), Warat Tassanawipas (Thailand)

PP32-01  Clinical Outcomes of a Zero Profile Implant For Single-Level Anterior Cervical Discectomy and Fusion
  Dae Moo Shim, Tae Kyun Kim, Hyun Kyu Yu, Byung Tek Kwon*

PP32-02  The Impact of Over-Distraction on Adjacent Segment Pathology and Cage Subsidence in Anterior Cervical 
Discectomy and Fusion (ACDF) with Tantalum Trabecular Metal (TM) Cages

  Yu-Cheng Yeh, Ping-Yeh Chiu, Meng-Ling Lu, Po-Liang Lai, Chi-Chien Niu*

PP32-03  Anterior Cervical Discectomy Fusion (ACDF) with Self-locked Cages For 4-level Cervical Disc Herniation
  YuTong Gu*, Liang Zhang, YIChao Wang, Jian Dong

PP32-04  Fate of Machined Allograft Spacers Used For Anterior Cervical Discectomy and Fusion: Classification and 
Clinical Implication of Postoperative Morphologic Changes of the Allografts

  Jae Jun Yang*, Byung-Young Rhyu, Ji-weon Moon

Podium Presentation 33 (08:34-08:58, Harmony Ballroom II)

 ASIAN SYMPOSIUM 3 
 Moderators: Kuniyoshi Abumi (Japan), Ki Jeong Kim (Korea)

PP33-01  Repair Cervical Esophageal Perforation After Anterior Cervical Spine Surgery Using Thyroid and Thyroid 
Capsule: a Case Report and Literature Review

 Yanping Zheng*, Liu Penghui, Yan Jun, Chen Peng

PP33-02  Recurrent Traumatic Atlantoaxial Rotatory Subluxation: A Case Report
 S ingkat Dohar Apul Lumban Tobing, Irsan Abubakar*, I Wayan Arya Mahendra Karda

PP33-03  Upper Airway Obstruction Associated with Bulbar Palsy After Posterior Occipitocervical Fusion
  Siyi Cai, Ye Tian*, Wenyin Chen

PP33-04  Severe Subsidence of Cervical Disc Prostheses In A 28 Year Old Male: A Case Report
  Anna Francesca Robles, Mario Ver*

Saturday, March 21
Podium Presentation 29 (07:30-08:02, Harmony Ballroom II)

 POSTERIOR SURGERY 5 
 Moderators: Tae-Ahn Jahng (Korea), Takeshi Aoyama (Japan)

PP29-01  Prognostic Predictors For Surgical Outcomes in Patients with Cervical Ossification of the Posterior 
Longitudinal Ligament: A Multicenter Study From Asia Pacific Spine Study Group

  Narihito Nagoshi, Kota Watanabe*, Masaya Nakamura, Morio Matsumoto, Nan Li, Sai Ma, Da He, Wei Tian, JJ Lee, 
 Yoon Ha, Kenny Kwan, AKP Cheung

PP29-02  Comparison of Clinical and Radiological Outcomes in Laminoplasty Versus Laminectomy with Fusion in 
Cervical Ossification of the Posterior Longitudinal Ligament

 Woong-Ki Jeon, Chang-Hee Cho, Hun-Chul Kim, Young-Hoon Kim*, Sang-Il Kim, Kee-Yong Ha, Hyung-Yeol Park

PP29-03  Progression of Ossification of the Posterior Longitudinal Ligament in Upper Cervical Spine Following 
Expansive Open-Door Laminoplasty

 Hao-Wen CHEN, Kuang-Ting YEH, Tzai-Chiu YU, Ing-Ho CHEN, Wen-Tien WU*

PP29-04  Interbody Cage or Tricortical Autograft For Instrumented Fusion in Anterior Cervical Discectomy
 Rajiv Maharjan*, Keerthi CY G, P Chaudhary

Podium Presentation 30 (07:30-08:02, Harmony Ballroom III)

 ANTERIOR SURGERY 5 
 Moderators: Yasutsugu Yukawa (Japan), Natarajan Muthukumar (India)

PP30-01  Effectiveness of High-angle Screw Setting at Anterior Cervical Plating
 Tatsuhiro Sekiya*, Hisanori Mihara, Yasunori Tatara, Takanori Niimura, Shin Inazawa

PP30-02  The Application of Combined Posture Pad in the Anterior Cervical Surgery
 Yan Wen, Yuwei Li*

PP30-03  Cervical Corpectomy and Anterior Spinal Fusion: Long-term Efficacy and Treatment Outcome
 David Yuen-chung Chan*, Wai-kit Mak, Richard Chung-ying Mok, Wai-sang Poon, Danny Tat-ming Chan

PP30-04  Imaging Evaluation Of The Nano-hydroxyapatite/polyamide66 Strut In Cervical Construction of 1-level 
Corpectomy

 Weiyang Zhong*, Xiaoji Luo, Zhengxue Quan

Podium Presentation 31 (08:02-08:34, Harmony Ballroom II)

 POSTERIOR SURGERY 6 
 Moderators: Tateru Shiraishi (Japan), Jeffrey D. Coe (USA)

PP31-01  Long-Term Clinical Outcome of Single-Level Percutaneous, Indirect Facet Decompression and Fusion For 
Cervical Spondyloradiculopathy

 Mannuel Feliciano Alican*, Mario Ver, Miguel Rafael Ramos, Yehlen Francis Saligumba, Ai Gamboa
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Podium Presentation 35 (10:43-11:15, Harmony Ballroom II)

 POSTERIOR SURGERY 7 
 Moderators: Kazuhiro Chiba (Japan), Dong-Jun Kim (Korea)

PP35-01  The Application of Posterior Approach Pedicle Screw FixationIn the Treatment of Lower Cervical Fracture 
and Dislocation

 Hui Leng*

PP35-02  Cervical Pedicls Screw Insertion Using O-Arm And Navigation - Technical Issues And Accuracy Report Of 
Initial 70 Screws

 Bharat Dave*

PP35-03  Posterior Floating Laminotomy as a New Decompression Technique For Posterior Cervical Spinal Fusion 
Surgery

 Hong Kyung Shin, Subum Lee, Jung Jae Lee, Sung Woo Roh, Sang Ryong Jeon, Jin Hoon Park*

PP35-04  Accuracy Of Freehand Pedicle Screws And Reduction Capabilities Of Pedicle Versus Lateral Mass Screws 
In The Subaxial Cervical Spine

 Hwee Weng Dennis Hey*, Wen Hai Zhuo, Yong Hao Joel Tan, Jiong Hao Jonathan Tan

Podium Presentation 36 (10:43-11:15, Harmony Ballroom III)

 ANTERIOR SURGERY 7 
 Moderators: Ki-Tack Kim (Korea), Sang-Hun Lee (Korea)

PP36-01  Impact of Anterior Cervical Plating on Serial Postoperative Segmental Motion in Patients Who Underwent 
Single-level Anterior Cervical Discectomy or Corpectomy Fusion

 Kwang-Sup Song*, Jeongik Lee, Chan Woo Jung

PP36-02  Anterior Pedicle Screw and Plate Fixation in Cervical Reconstruction - Mid- and Long Term Surgical 
Outcomes and Complications –

 Yasutsugu Yukawa*, Akihito Minamide, Masanari Takami, Hiroshi Yamada

PP36-03  Bone Union Rate Following Uncovertebral Joint Fusion: Comparison Between Low-dose Bone 
Morphogenetic Protein Versus Autogenous Local Bone

 Jemin Yi*, Ho Sung Han, Jae Won Lee, Ho-Joong Kim, Sang-Min Park, Bong-Soon Chang, Choon-Ki Lee, Jin S. Yeom

PP36-04  Risk Factors For Subsidence of Titanium Mesh Cage Following Single-Level Anterior Cervical Corpectomy 
and Fusion

 Chengyue Ji, Shunzhi Yu, Weihua Cai*, Tiesheng Hou

Podium Presentation 37 (11:15-11:47, Harmony Ballroom II)

 POSTERIOR SURGERY 8 
 Moderators: Park, Heui-Jeon (Korea), Masashi Yamazaki (Japan)

PP37-01  Primary Combined Posterior-Anterior Approaches in Treating Mid-severe Multisegmental Cervical 
Myelopathy

 Shi Yan, Yu Bin-sheng*

Podium Presentation 34 (08:34-08:58, Harmony Ballroom III)

 ASIAN SYMPOSIUM 4 
 Moderators: S. Rajasekaran (India), Jeon, Taek Soo (Korea)

PP34-01  Application of 3D Printing Technique in Treatment of Intra- and Extraforaminal Dumbbell-shaped 
Schwannoma of Upper Cervical Spine: a Case Report

  Liang Tan, Guofang Fang, Hong Wang, Jiachang Wu, Yunzhi Lin, Mohyeddin Ali, Zhuofeng Ye, Hongxun Sang*

PP34-02  Acute Neurological Aggravation Caused by Cervical Intra-tumoral Hemorrhage: A Rare Case Report
  Kotaro Sakashita, Masao Koda*, Masato Murakami, Seira Harashima, Yosuke Shibao, Hiroshi Kumagai, 
 Katsuya Nagashima, Kousei Miura, Kentaro Mataki, Hiroshi Noguchi, Toru Funayama, Tetsuya Abe, Yasuhiko Watanabe, 
 Masashi Yamazaki

PP34-03  Os Odontoideum Associated with a Retro-odontoid Cyst Treated with Posterior C1-C3 Fixation
  Bao Bei-xi, Tang Jia-Guang*

PP34-04  Acute Traumatic Unilateral Cervical C4–C5 Facet Dislocation in Pediatric (Toddler): a Case Report
  Wongthawat Liawrungrueang*, Rattanaporn Chamnan, Weera Chaiyamongkol, Piyawat Bintachitt

Coffee Break  (08:58-09:13, Harmony Ballroom Lobby)

Plenary Lecture 04 (09:13-09:38, Harmony Ballroom II & III)

 Moderator: Jong-Beom Park

PL04-01  Posterior Decompression and the Preservation/Reconstruction of Cervical Spine Function
  Yu Sun (China)

Plenary Lecture 05 (09:38-10:03, Harmony Ballroom II & III)

 Moderator: Dong-Ho Lee

PL05-01  Cervical sagittal balance: How to evaluate and reconstruct?
  Sang-Hun Lee (Korea)

Plenary Lecture 06 (10:03-10:28, Harmony Ballroom II & III)

 Moderator: Takachika Shimizu

PL06-01  Presidential Invited Lecture
  Hwan-Mo Lee (Korea)

Coffee Break  (10:28-10:43, Harmony Ballroom Lobby)
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PE01_ Anterior Surgery

PE01-01  Case Report: A 72-year-old Man with Odynophagia, Dysphonia and Hoarseness Related to Diffuse 
Idiopathic Skeletal Hyperostosis

 Yuh-Ruey Kuo, Cheng-Li Lin*

PE01-02  Anterior Cervical Discectomy and Fusion May Be More Effective Than Anterior Cervical Corpectomy and 
Fusion For the Treatment of Cervical Spondylotic Myelopathy

 Li Guan, Yong Hai*, Han Bo, Yuzeng Liu, Xinuo Zhang, Hongtang Ding

PE01-03  Tantalum Fusion Device in Anterior Cervical Discectomy and Fusion For Treatment of Cervical 
Degeneration Disease: A Systematic Review and Meta-analysis

 Yufu Wang*, Jinglong Yan

PE01-04  Clinical and Radiographic Results of the Use of a CaO-SiO2-P2O5-B2O3 Bioactive Glass Ceramic Cage in 
Anterior Cervical Discectomy and Fusion

  Dong-Ho Lee*, Sehan Park, Chang Ju Hwang, Jae Woo Park, Choon Sung Lee, Jae-Hong Park, Suk-Kyu Lee, Kook-Jong 
Kim, Jae Hwan Cho

PE01-05  Association Between Pain Control Effect of Preoperative Cervical Selective Nerve Root Block(SNRB) and 
The Results of Anterior Cervical Discectomy and Fusion(ACDF)

  Seong-Min Kim, Woo-Kie Min*, Eun-Seok Son, Sang-Bong Ko, Gun-Woo Lee, Hyun-Seong Yoo, Eugene J Park, Jong-Uk 
Mun, Study Group D

PE02_ Artificial Disc Replacement

PE02-01  The Discover® Artificial Disc Replacement For the Treatment of Severe Degenerative Cervical Spondylosis.
 Qiang Zhou*, Chen Zhao, Lei Luo

PE03_ Basic

PE03-01  MiRNA-140/RhoA Axis Modulates Neural Stem Cells Differentiation In Rat Spinal Cord Injury
 Zhiming Peng, Le Wang, Mengxia Fu, Yong Wan*

PE03-02  Functional Pathway Between Cervical Spinal and Sympathetic Ganglia: a Neurochemical Foundation 
Between Neck Pain and Vertigo

 Jinliang Zuo*

PE03-03  L33 Regulates Autophagy in Nucleus Pulpous ( NP ) Cells and Affects Intervertebral Disc Degeneration 
(IDD) through AKT-mTOR Signaling Pathway

 Jinquan Hu, Yifei Gu, Yu Chen, Xinwei Wang, Huajiang Chen, Wen Yuan*

PE03-04  Epidural Fat-derived Mesenchymal Stem Cell and Its Exosome
 Gun Woo Lee*, Jong-Uk Mun, Myun-Whan Ahn

PE03-05  Overexpression of Rictor in the Injured Spinal Cord Promotes Functional Recovery of Spinal Cord Injury 
in Rats

 Ningning Chen, Le Wang, Yong Wan, Shaoyu Liu*

PP37-02  The Clinical Implications and Complications of Anterior Versus Posterior Surgery For Multilevel Cervical 
Ossification of the Posterior Longitudinal Ligament; An Updated Meta-Anal

 Chang-Hyun Lee*, Dong Hwan Kim, Young San Ko, Seung Heon Yang, Chi Heon Kim, Chun Kee Chung

PP37-03  Combined Anterior and Posterior Cervical Fusion Surgery For Cervical Spondylosis and OPLL: Surgical 
Indication and Early Surgical Outcome

 Kentaro Naito*, Toru Yamagata, Kenji Ohata, Toshihiro Takami

PP37-04  Mechanical Complications of Multilevel Posterior Cervical Fusion – Depending on Caudal Fusion Level C7 
or T1 –

  Sang-Jun Park, Kyung-Soo Suk*, Hak-Sun Kim, Jae-Ho Yang, Hwan-Mo Lee, Seong-Hwan Moon, Byung-Ho Lee, Ji-Yong 
Park, Christine Dizon Agustin

Podium Presentation 38 (11:15-11:47, Harmony Ballroom III)

 ANTERIOR SURGERY 8 
 Moderators: Masao Koda (Japan), Whoan-Jeang Kim (Korea)

PP38-01  Perioperative Complication in Anterior Cervical Decompression and Fusion in Latter-stage Elderly (Over 
75 Years Old)

 Yohei Ito*, Hisanori Mihara, Yasunori Tatara, Takanori Niimura, Tatsuhiro Sekiya, Atsushi Goda, Yutaka Inaba

PP38-02  Comparison of 4 Questionnaires For Assessing Swallowing Function After Anterior Cervical Spine Surgery
 Guoyan Liang, Shuaihao Huang, Yunbing Chang*

PP38-03  Cervical Alignment and Postoperative Dysphagia Following Anterior Cervical Reconstruction Surgery
 Takanori Niimiura*, Hisanori Mihara, Yasunori Tatara, Tatsuhiro Sekiya, Shin Inazawa

PP38-04  Does the Sequence of Surgery Influence the Development of Prevertebral Soft Tissue Swelling in Staged 
Combined Multilevel Anterior-posterior Complex Cervical Spine Surgery?

  Anthony A. Suguitan, Derick Erl P. Sumalapa, Edward O. Arreza, Sahyun Sung, Soo-Bin Lee, Ji-Won Kwon, Hwan-Mo Lee, 
Seong-Hwan Moon, Byung-Ho Lee*

Award & Closing Ceremony  (11:47-11:57, Harmony Ballroom II & III)
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PE06-02  Comparison of the Accuracy of C1 Pedicle Screw Fixation Using Fluoroscopy and Free-hand Techniques in 
Patients with Posterior Arch Thickness of Less Than 4 Mm

 Byung-Jou Lee, Jin Hoon Park, Sang-Ryong Jeon, Sung Woo Roh, Subum Lee

PE07_ Miscellaneous

PE07-01  The Analysis of Present Situation and Complications of Cervical Spine Surgery in The Elderly
 Takuro Endo*, Taku Sugawara, Naoki Higashiyama, Toshiyuki Tsuji

PE07-02  Our Experience of Cervical Spine Surgery in The New Hybrid Operating Room
 Takuro Endo*

PE07-03  High-resolution Diffusion Tensor Imaging in Cervical Spondylotic Myelopathy: A Preliminary Follow-Up 
Study

 LI Guan, Bo Han, Yong Hai*

PE07-04  Neck Disability Index Subscale Score in Degenerative Cervical Foraminal Stenosis Patients
 Han-Dong Lee*, Chang-Hoon Jeon, Nam-Su Chung

PE07-05  Clinical Effect of Concave Side Distraction in the Treatment of Congenital Cervical Scoliosis
 Yinze Diao*, Yu Sun, Shaobo Wang, Fengshan Zhang, LI Zhang, Sehngfa Pan, Weishi Li

PE07-06  Correlation Between SF-36 Scores and Neck Disability Index in Patients Undergoing Anterior Cervical 
Discectomy and Fusion

 Sangbong Ko*, Junho Nam, Jaejun Lee, Kyungtae Kim

PE07-07  Will the Growing Rods Surgery in Early-onset Scoliosis Effect on the Cervical Alignment Postoperatively?
 Aixing Pan, Bo Han, Yong Hai*, Li Guan, Yuzeng Liu, Hongtao Ding

PE07-08  Different Resection Degree of Isolated Cervical Hemivertebra, With or Without Congenital Fusion with 
Adjacent Vertebra and Short-term Torticollis Correction Rate

 Shuo CAO, Sun YU*

PE08_ Posterior Surgery

PE08-01  A Feasibility of Microscopic-Assisted Free-Hand Technique For Pediclw Screw Insertion of C7,T1,T2 
Vertebra without Fluoroscopy

 Bo Gun Suh*, Jae Hyung Eoh, Ji Hoon Shin, Hyo Sae Ahn, Gun Woo Lee, Jin Sup Yeom

PE08-02  Novel Cervical Instrumentation Procedure For Severely Unstable Cervical Lesions: Three-rod Fixation 
Technique

 Shuichi Kaneyama*, Aritetsu Kanemura, Hiroaki Hirata, Masatoshi Sumi

PE08-03  Comparison of Surgical Results Between Cervical Laminoplasty and Selective Cervical Laminectomy
 Atsushi Goda*

PE08-04  The Sagittal Alignments and Safety by the Use of Cervical Pedicle Screws and 5.5 Mm Diameter Rods in 
Cervicothoracic Junction Pathology

 Myeongjong Kim, Young Gyu Oh, Subum Lee, Yoon Gyo Jung, Seong Kyun Jeong, Jin Hoon Park*

PE03-06  Sandwich Deformity Is a Genetically Distinct Subtype of Klippel-Feil Syndrome
 Nanfang Xu, Yinglun Tian, Shenglin Wang*

PE04_ Cervical Myelopathy

PE04-01  Glucyrrhizin (licorice)-induced Hypokalemic Myopathy with Acute Motor Paralysis on Bilateral Upper 
Extremities, a Case Report

 Hiroshi Nomura*, Akiko Nakamura, Akihisa Yamashita, Tetsuya Watanabe, Kenzo Shirasawa

PE04-02  Bilateral Upper Laminar Wedge Cutting During Open Door Laminoplasty : A Prospective Comparative 
Clinical Trial

 Bo Gun Suh*, Jae Hyung Eoh, Ji Hoon Shin, Hyo Sae Ahn, Gun Woo Lee, Jin Sup Yeom

PE04-03  The Efficacy and Safety of Ultrasonic Bone Curette Compared with Traditional Tools in Cervical Expansive 
Open-door Laminoplasty

 Xiaolin Chen, Haun Yang*, Zhenyong Ke, Yang Wang, Si Chen, Yang Liu

PE04-04  The Influence of American Society of Anesthesiologists Classification (ASA Classification) to Postoperative 
Outcomes For the Patients Treated by Cervical Laminoplasty

 Kensuke Shinohara*, Shinya Arataki, Kazuhiro Takeuchi, Shinnosuke Nakahara

PE04-05  How Does Ossification of Posterior Longitudinal Ligament Progress in Conservatively Managed Patients?
  Dong-Ho Lee*, Sehan Park, Jae Hwan Cho, Chang Ju Hwang, Jae Woo Park, Choon Sung Lee, Jae Hong Park, Suk-Kyu Lee, 

Kook-Jong Kim

PE04-06  An Oblique Guttering Technique For Cervical Myelopathy Caused by Circumscribed or Segmental-type 
Ossification of the Posterior Longitudinal Ligament of the Cervical Spine

 Dong-Ho Lee*, Chang Ju Hwang, Jae Hwan Cho, Jae Woo Park, Sehan Park, JaeHong Park, Kook-Jong Kim

PE05_ Diagnostic Imaging

PE05-01  Cervical Spondylotic Myelopathy with Wide Range MRI T2-Weighted Intramedullary High Signal 
Intensity, One Case Report

 Li ZHANG*, Yu SUN, Yinze DIAO, Xin CHEN, Feifei ZHOU, Yanbin ZHAO, Shengfa PAN

PE05-02  Occipital Incidence: A New Morphologic Parameter For Evaluation of Cranial Base and Its Influence on 
Cervical Sagittal Alignment in Asymptomatic Adults

 Jing Guo*, Binsheng Yu, Limin Yu, Chenfeng Tang, Yongmei Sun

PE05-03  Total Number and Left-right Dominance of Cervical Foraminal Stenosis Is Related with Clinical Symptoms?
 Han-dong Lee*, Chang-Hoon Jeon, Nam-Su Chung

PE06_ Diagnostic Imaging

PE06-01  Two Cases of Retro-Odontoid Pseudtumor Fixed by Anterior Transarticular Screw
 Masanori Aoki*, Hiroaki Hirai, Kazuo Yonenobu
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Luncheon Symposium

Luncheon Symposium 

SympoSIum  Date & tIme  Room

Luncheon Symposium 1  March 20, 12:42-13:12  Harmony Ballroom II

Luncheon Symposium 2  March 20, 12:42-13:12  Harmony Ballroom III

Luncheon Symposium 3  March 20, 13:12-13:42  Harmony Ballroom II

Luncheon Symposium 4  March 20, 13:12-13:42  Harmony Ballroom III

Posters

PE08-05  Relationship Between CGH-C7 SVA and Clinical Outcome After Laminoplasty in Patients with Cervical 
Ossification of the Posterior Longitudinal Ligament

 Chen Xu, Xiaolong Shen, Yang Liu, Wen Yuan*

PE08-06  Clinical Application Comparison of Ultrasonic Bone Curette and Traditional Tools in Cervical Expansive 
Open-door Laminoplasty

 Xiaolin Chen, Haun Yang*, Zhenyong Ke

PE08-07  A Modified Posterior Cervical Discectomy and Laminoplasty For Cervical Herniation with Stenosis
 Hongfei Xiang, Guoqing Zhang*, Bohua Chen, Xiaolin Wu

PE08-08  Posterior Hybrid Technique For Multi-level Cervical Spondylotic Myelopathy with Instability
 Hao Zhang*, Zengfeng Guo

PE08-09  The Comparison of Radiological Outcome Between Cervical Pedicle Screw and Lateral Mass Screw 
Fixation For the Posterior Approach Cervical Fusion Surgery

 Subum Lee, Myeongjong Kim, Young Gyu Oh, Hong Kyung Shin, Seong Kyun Jeong, Jin Hoon Park*

PE09_ Trauma

PE09-01  Clinical Outcomes of Spontaneous Cervical Epidural Hematoma: Our Case Series
 Takuro Endo*, Taku Sugawara, Naoki Higashiyama, Toshiyuki Tsuji

PE09-02  Metalloma in Cervical Spine Induce Myelopathy From Bullet in the Past : a Case Report
 Piyawat Bintachitt*, Wongthawat Liawrungrueang, Ratanaphorn Chamnan, Weera Chaiyamongkol

PE09-03  Does Longus Collis and Capitis Muscle Have Protective Function Against Extension Injury of the Cervical 
Spine Trauma?

 Tae Young Kwon, Hyeong Jik Kim, Jong Hyun Ko, Kyung Jin Song*

PE09-04  Anatomical Location, Mechanism, and Classification of Axis Ring Fractures Observed by 3-D CT
 Qing Wang, Guangzhou Li*, Siyu He

PE10_ Tumor & Infection

PE10-01  Surgical Outcomes of Cervical Solitary Xanthogranuloma in Adolescent Patient Treated by Posterior 
Excision without Fusion after 5 Years Followed – a Case Report

 Xizhe Liu, Le Wang, Shangbin Cui, Shaoyu Liu*

PE10-02  A Case of Spontaneous Cervical Epidural Abscess in Non-Compromised Adult Patient
 Ryuichi Fukuda, Takeshi Aoyama*, Naoshi Obara

PE10-03  Giant Chordoma of the C7 Vertebrae: Case Report and Literature Review
 Wei Ye, Dongsheng Huang*, Zhengqi Huang, Shuangxing Li, Junmin Hong, Yan Peng, Anjing Liang

PE10-04  Development of Machine Learning For Predicting Perioperative Complication After Cervical Spine 
Metastases Surgery

 Borriwat Santipas MD, Pananan Surin, Sirichai Wilartratsami MD, Panya Luksanapruksa MD*

Useful Information 

Climate & Weather 

Korea enjoys four distinctive seasons of spring, summer autumn and winter. Springs in Korea are generally cozy with 

average temperature of 8 Celsius degrees and/or 46 Fahrenheit in March.

Time Zone

Korea Standard Time (KST) is nine hours ahead of Greenwich Mean Time (GMT+9).

Languages

The official language of the Republic of Korea is Korean. In business communication, English is common.

Electricity

Standard electricity supply is 220 volts at 60 herts (with two round holes). Some hotels may provide outlet converters 

for 110 and 220 volts.

Business Hours

Government office hours are from 09:00 to 18:00 from Monday to Friday. Shops, restaurants and shopping malls are 

generally open from 10:00 to 22:00. Banks are open from 09:00 to 16:00 on weekdays only.

Currency & Exchange

The South Korean won is the official currency (KRW). There are four bill nominations of 1 000, 5 000, 10 000, and 50 000 

won, and coins are with a value of 10, 50, 100, 500 won. Foreign currencies are conveniently exchangeable at irports, 

major hotels, bank branches and foreign exchange booths.
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Abstracts
Friday, March 20, 2020

Invited Lectures

Podium Presentations

Insurance

The Organizing Committee will not be responsible for medical expenses, accidents or losses or unexpected damage to 

property belongings to participants. Participants are strongly advised to arrange their own insurance for the health and 

accident, lost luggage, and trip cancelation prior to departure.

Transportation 

* Taxi 

Korean taxis are plentiful, clean, safe and inexpensive.

There are taxi stands in most busy city areas and taxis can be hailed on the streets. 

* Subway 

LINE CLOSEST STATIONS
COST

(Basic Fare for 10km)
WALK FROM STATIONS

Line 9 Bongeunsa
KRW 1,350

5 Min.

Line 2 Samseong 10 Min.

* Airport Limousine Bus 

INCHEON AIRPORT → 

HOTEL

- Departs every 30~40 Min. 

- Length of Trip 90~120 Min. 

- Route Number 6703 

-  Hours of Operations 05:00 (Terminal1) ~ 23:12 

(Terminal2)

- Bus Stop Terminal 1(F1) - 3 / Terminal 2(B1) - 19

- Bus Fares KRW 16,000 / Child KRW 10,000

HOTEL →

INCHEON AIRPORT

InterContinental Seoul COEX

- Hours of Operation 04:59~18:34

- Bus Stop Hotel Entrance

Useful Information 
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PL02 Plenary Lecture 2
11:27-11:52 / Harmony Ballroom II & III

PL01 Plenary Lecture 1
11:02-11:27 / Harmony Ballroom II & III

 PL01-01

Cervical Deformity

Rick C. Sasso*

President Elect of CSRS, Indiana Spine Group, United States of America

 

PL02-01

Treatment of cervical rhizopathy; ACDF; disc prosthesis or Minimal invasive 
foraminotomy 

Björn Zoëga*

President of CSRS-ES, Karolinska University Hospital, Sweden
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PL03 Plenary Lecture 3
11:52-12:27 / Harmony Ballroom II & III

PL03-02

Lower cervical radiculopathies. Clinical manifestations and treatment

K. Daniel Riew*

Professor, Columbia University Medical Center, United States of America

PL03-01

Adjacent level degeneration, is it iatrogenic or natural history?

K. Daniel Riew*

Professor, Columbia University Medical Center, United States of America
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07:30-08:02 / Harmony Ballroom II

PP01-02

Acupuncture For Pain Management in Evidence-based Medicine

Taqee Ansari Mohammed, Mohammed AL Bassir Rahamani*

Academic and Research, Pharma, India

Introduction : Pain is an enormous and prevalent problem that troubles people of all ages worldwide. The effectiveness 

of acupuncture for pain management has been strongly verified by large randomized controlled trials (RCTs) and meta-

analyses. Increasing numbers of patients with pain have accepted acupuncture treatment worldwide. However, some 

challenges exist in establishing evidence for the efficacy of acupuncture. A more applicable and innovative research 

methodology that can reflect the effect of acupuncture in the settings of daily clinical practice needs to be developed

Methods : Pain is “an unpleasant sensory and emotional experience associated with actual or potential tissue damage or 

described in terms of such damage. The previous experience of acupuncture research studies are invaluable for researchers 

to recognize the limitations and challenges of research designs and would help to move the field forward in future 

research. For example, the design of an adequate sham control, involvement of skilled and experienced acupuncturists, 

adequate outcome measures in the clinical trials, and the discovery of physiological effects of acupuncture in basic science 

are all important tasks for acupuncture researchers to address and solve. Acupuncture is a complex intervention and 

focuses on individualized treatment. Other challenges also exist in the clinical research of acupuncture. One challenge is 

the involvement of the acupuncturist.

Challenges and future directions of acupuncture research for pain conditions in EBM

High-quality RCTs and meta-analysis have increasingly produced robust evidence of the effectiveness of acupuncture for 

pain conditions, although nonspecific physiologic response to the needle insertion and the nature of holistic character of 

acupuncture treatment lead to many challenges in the research designs that reflect the daily clinical acupuncture practice

Individual patient data meta-analysis and large RCTs of acupuncture for pain conditions

In recent years, studies have increasingly provided some evidence for using acupuncture for pain management. In 2012, 

an individual patient data meta-analysis was conducted by Andrew et al to evaluate the effectiveness of acupuncture for 

four types of chronic pain : back and neck pain, osteoarthritis, chronic headache, and shoulder pain. The result reflects that 

acupuncture was superior to sham acupuncture controls and to the usual care controls in all four chronic pain conditions

Results : As the newest revolution in the field of medical science, EBM has converted the classic authoritarian expert-based 

medicine and become the fundamental basis for clinical practice

Conclusions : In recent years, large RCTs and meta-analysis of the effectiveness of acupuncture have greatly advanced 

our knowledge of acupuncture. Increasingly more patients worldwide now accept acupuncture treatment. Challenges 

remain in the course of establishing evidence on acupuncture,

And have no conflicts of interest and no financial interests related to the material of this manuscript.

Corresponding Author : mohammed aL Bassir Rahamani (rahamanimakcollege@gmail.com)

 

PP01-01

Neuropeptide Y Regulates the Bone Marrow Hematopoietic Stem Cell 
Microenvironment

Woo-Kie Min1*, Min-Hee Park2, Jae-Sung Bae2

1Department of Orthopedic Surgery, Kyungpook National University Hospital, Kyungpook National University School of Medicine, Daegu, 

Korea, 2Department of Physiology, Kyungpook National University School of Medicine, Daegu, Korea

Introduction : There are some reports indicate a functional link between the nervous system and bone marrow 

microenvironment. NPY is one of the most abundant and widely secreted peptides from the nervous system. However, 

the specific function of NPY on bone marrow microenvironment has not been fully characterized.

Methods : Six- to eight-week-old male or female NPY-/- mice, C57BL/6 mice, or C57BL/6.SJL mice were purchased. NPY-/ 

mice and control mice were maintained on a 129S1/SvImJ background. Lyz2-cre, 2.3-kB Col1a1-cre, and Y1fl/fl mice 

were used to delete the Y1 receptor in osteoblasts and macrophages specifically. The block randomization method was 

used to allocate the animals to experimental group. For assessment of bone marrow microenvironment function of NPY-

/- mice, mice were lethally irradiated (10 Gy, two split doses) and injected with 1 × 106 BM from CD45.1 (BoyJ) mice. To 

eliminate bias, investigators were blinded during data collection and data analysis. All mouse studies were approved by 

the Kyungpook National University Institutional Animal Care and Use Committee.

Results : We demonstrated that NPY deficient mice have significantly reduced HSC numbers and impaired bone marrow 

regeneration due to apoptotic destruction of sympathetic nervous system(SNS) fibers and/or endothelial cells. Moreover, 

NPY treatment prevented bone marrow impairments in a mouse model of chemotherapy-induced SNS injury, while 

conditional knockout mice lacking the Y1 receptor in macrophages did not restore bone marrow dysfunction in 

spite of NPY injection. Transforming growth factor-beta (TGF-β) secreted by NPY-mediated Y1 receptor stimulation in 

macrophages plays a key role in neuroprotection and HSC survival in the bone marrow

Conclusions : We found that a new role of NPY as a regulator for bone marrow HSC microenvironment. This suggest that 

NPY have a potential clinical utility as agents for various kinds of clinical situation

Corresponding Author : Woo-Kie min (oswkmin@gmail.com)
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PP01 Basic 1
07:30-08:02 / Harmony Ballroom II

PP01-04

Time Course Changes of Serum Oxidative Stress Marker Levels in Patients after 
Surgery For Compression Myelopathy : an Observational Study

Hiroshi Takahashi1*, Junya Saito1, Yasuchika Aoki2, Arata Nakajima1, Masato Sonobe1, Yorikazu Akatsu1, 

Manabu Yamada1, Yuki Akiyama1, Keita Yanagisawa1, Satoshi Maki3, Takeo Furuya3, Masao Koda4, Masashi Yamazaki4, 

Seiji Ohtori3, Koichi Nakagawa1

1Orthopaedic Surgery, Toho University Sakura Medical Center, Japan, 2Orthopaedic Surgery, Eastern Chiba Medical Center, Japan, 
3Orthopaedic Surgery, Chiba University Graduate School of Medicine, Japan, 4Orthopaedic Surgery, University of Tsukuba, Japan

Introduction : We previously classified serum oxidative stress marker levels in patients with acutely worsening compression 

myelopathy (AM) as severe. These oxidative stress markers may influence neurological recovery after surgery for AM (BMC 

Musculoskelet Disord, 2019). We hypothesized that the oxidative stress is decreased by surgical treatment. Therefore, we 

conducted an observational study to determine the time course changes of serum oxidative stress marker in patients with 

cervical compression myelopathy after surgery.

Methods : In the present study, we included 31 patients who underwent surgery at our hospital to treat acutely worsening 

compression myelopathy (AM; n=21) and chronic compression myelopathy (CM; n=19) between April 2015 and October 

2018. Serum samples were collected at the time of hematological examinations before surgery and the postoperative 

follow-up at 3 months, 6 months, and 1 year after surgery. Oxidative stress levels were determined by measuring reactive 

oxygen metabolites (ROM) that reflect serum hydrogen peroxide levels. A normal ROM level in healthy controls is <300 (U. 

CARR), whereas levels of >340 and >400 are defined as moderate and severe oxidative stress, respectively. Neurological 

evaluations using a Japanese Orthopaedic Association (JOA) score for cervical myelopathy were performed and the 

correlation between ROM and recovery rate of JOA score was also investigated.

Results : ROM levels (U. CARR) in AM increased from 403.7±61.6 before surgery to 428.0±94.9 at 3 months after surgery 

and ROM levels in CM increased from 358.3±76.0 to 379.6±54.9 indicating a significant increase at 3 months after 

surgery equally in both groups (p<0.05) despite the favorable neurological improvement observed in both groups. By 

contrast, ROM gradually decreased until 1 year follow-up in both groups. There was no correlation between the changes 

of ROM and the recovery rate of JOA scores. In 3 patients with cases complicated by C5 palsy, ROM levels increased from 

460.7±86.0 before surgery to 519.3±131.6 at 3 months after surgery and were significantly higher than those in other 

cases (p<0.05), and the high ROM levels were maintained until 1 year follow-up.

Conclusions : Serum oxidative stress markers in compression myelopathy did not decrease, but were increased at 3 months 

after surgery despite the favorable neurological improvement observed. Serum oxidative stress markers were higher and 

remained elevated in cases complicated with C5 palsy.

Corresponding Author : Hiroshi takahashi (hirochann@syd.odn.ne.jp)

PP01-03

Therapeutic Efficacy of Exosome from Adipose Tissue-derived Mesenchymal 
Stem Cell in Spinal Cord Injury Model in Rat

Gun Woo Lee*, Jong-Uk Mun, Myun-Whan Ahn

Orthopaedic Surgery, Yeungnam university college of medicine, Yeungnam university medical center, Korea

Introduction : Spinal cord injury (SCI) and traumatic brain injury (TBI) are complex and devastating clinical conditions 

characterized by neuronal loss, axonal destruction and demyelination during the secondary injury cascade. However, the 

exploration of effective spinal cord injury (SCI) healing still remain a great challenge due to the high morbidity, complex 

pathology and unclear target. Recently, exosome has been emerging source for regenerative or immunomodulation 

strategies to pathologies, but its efficacy for SCI model has rarely been studied.

Methods : Mesenchymal stem cell (MSC) from human epidural fat tissue was isolated, and its characterization has been 

fully verified. From the MSC, exosome was obtained with the modified tangential flow filtration system, invented by our 

team, and it was also proven with several steps of characterization procedures, including BCA assay, western blot, DLS, 

NGS, SEM, and TEM analysis. Next, contusive SCI was performed using an commercially-made Impactor, and SCI mice 

were randomly divided into three groups, 8 mice in each group, and were respectively treated with exosome treatment 

or sham treatment. The recovery of spinal cord function were evaluated at different time-point through behavioral, 

electrophysiological, morphological and other aspects.

Results : In several procedures, exosome was effectively isolated, and that was fully proven as a pure exosome, with no 

albumin contamination. In vivo studies demonstrated that the MSC derived exosomes could improve the functional 

recovery after SCI through down-regulation of the inflammatory cytokines, such as TNF-α, MIP-1α, IL-6 and IFN-γ. And, 

our specimen findings indicated that MSC derived exosomes could facilitate spinal cord injury healing via attenuating the 

inflammation of the injury region.

Conclusions : Our results provided a new perspective and therapeutic strategy for the use of exosome from MSC in spinal 

cord injury-rat model.

Corresponding Author : Gun Woo Lee (gwlee1871@gmail.com)
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PP02-02

Uncinate Process Area as a Sensitive Morphological Parameter to Predict 
Cervical Neural Foraminal Stenosis

Jong Uk Mun1*, Gun Woo Lee2, Woo-Kie Min3

1Orthopaedic Surgery, Daedong Hospital, Korea, 2Orthopaedic Surgery, Yeungnam University Medical Center., Korea, 3Orthopaedic Surgery, 

Kyung Pook National University Hospital, Korea

Introduction : Hypertrophy of the uncovertebral joint has been considered as a major cause of cervical foraminal stenosis 

(CFS).The cross-sectional area of the uncinate process is a key morphologic parameter in the identification of uncovertebral 

joint hypertrophy. To evaluate connection between CFS and the uncinate process, we devised a new morphological 

parameter, the uncinate process area (UPA). We hypothesized that the UPA is an important morphologic parameter in 

the diagnosis of CFS.

Methods : UPA data were collected from 146 patients with CFS and197 control subjects who underwent neck computed 

tomography (CT) as part of a routine medical examination. Neck CT images were obtained from all subjects. The whole 

cross-sectional area of the bone margin of the uncinate process was measured at the C5-6 intervertebral disc level on CT 

scans using a picture archiving and communications system.

Results : The average UPA was 15.52 mm2 in the control group and29.97 mm2 in the CFS group. CFS group displayed 

significantly higher UPA levels (p<0.001). Regarding the validity of the UPA as a predictor of CFS, receiver operating 

characteristic curve analysis revealed an optimal cut-off point for the UPA of 21.15mm2, with 91.8 % sensitivity, 93.4% 

specificity, and an area under the curve of 0.972 (95% CI,0.956-0.989) in the CFS group

Conclusions : The newly devised UPA is a sensitive parameter for assessing CFS. A higher UPA is associated with higher 

possibility of CFS. We think that this result will be helpful for diagnostic radiology in evaluating patients with CFS

Corresponding Author : Jong uk mun (whiteugi@naver.com)

 

PP02-01

Clinical Correlation of MRI Grading For Assessing Cervical Foraminal Stenosis 
on Oblique Sagittal Images

Han-Dong Lee*, Chang-Hoon Jeon, Nam-Su Chung

Orthopedic Surgery, Ajou University, Korea

Introduction : Cervical foraminal stenosis (CFS) is a common disease that causes axial neck and arm pain. Several studies 

have introduced grading system for assessing CFS. However, there have been a few study revealing the relationship 

between CFS grades and the severity of clinical symptoms. The aim of this study was to reveal the clinical correlation of 

MRI grading for assessing CFS on oblique sagittal images.

Methods : We retrospectively reviewed 78 consecutive patients with degenerative CFS without central canal stenosis 

(C3-4 to T1-2). We graded 936 neural foramens according to previously verified grading system using oblique sagittal 

reconstruction images of MRI (grade 0, no stenosis; grade 1, perineural fat obliteration below 50% of nerve root 

circumference; grade 2, perineural fat obliteration above 50% of nerve root circumference; grade 3, morphological 

change of the nerve root). We collected neck and left and right arm visual analogue scale (VAS) and neck disability index 

(NDI). Correlation analysis was adopted to reveal the relationship between parameters.

Results : Mean age was 50.6±13.7 years (19-82). Thirty patients were men and 48 patients were female. Overall, grade 1, 2 

and 3 CFS on left side were 138(29.5%), 23 (4.9%),and 70 (15.0%). Right side were 127 (27.1%), 16 (3.4%), and 78 (16.7%). 

C5-6 level was most frequently involved level with CFS at both sides. CFS grades at left C3-4, 4-5, 5-6 and right C4-5, 6-7 

were positively correlated with age. Mean neck VAS was 4.5±2.6 (0-10). Mean left and right arm VAS were 4.9±1.6(1-8) and 

4.6±2.0(2-9) respectively. Mean total NDI score was 16.0±8.1 (1-36). Neck VAS and total score of NDI were not correlated 

with CFS grades at any levels. Left and right arm VAS were correlated with CFS grade at left C4-5 (r=0.248, p=0.029) and 

right C5-6 (r=0.261, p=0.021) respectively.

Conclusions : CFS grade was weakly correlated with arm VAS. CFS grade was not correlated with neck VAS and total 

NDI score. This study implies CFS grade may not be good radiological parameters representing the severity of clinical 

symptoms and all CFS may not be a target for treatment in degenerative CFS patients.

Corresponding Author : Han-Dong Lee (handonglee@gmail.com)
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PP02-04

Visualization of Traumatic Intervertebral Disc Extrusion Causing Spinal Cord 
Compression Using Dynamic Magnetic Resonance Imaging

Gang-Un Kim1*, Seung-Ju Kim1, Han-Jin Lee1, Sang-Min Park2, Ho-Joong Kim2, Jin S. Yeom2

1Spine Center and Department of Orthopaedic Surgery, Hanil General Hospital, Korea, 2Spine Center and Department of Orthopaedic 

Surgery, Seoul National University Bundang Hospital, Korea

Introduction : We report a case of a trauma patient who confirmed acute intervertebral disc herniation and subsequent 

cervical spinal cord compression by the method of dynamic magnetic resonance image (MRI).

Methods : A 70-year-old woman was sent to our emergency room. Her main complaints were subjective weakness, 

paresthesia, and numbness of both upper and lower extremities, after striking her head to the ground while riding a 

bicycle. She had no acute traumatic brain lesion, and subsequent plain radiography and computed tomography (CT) 

of the cervical spine revealed no significant acute traumatic lesions or bony abnormality. Just ossification of posterior 

longitudinal ligament at the C5-6 level was identified. MRI showed only a subtle cord signal change in the C4-5 level 

but no significant spinal cord compression was seen. However, additional dynamic (neck extension) MRI confirmed 

acute central extrusion of intervertebral disc at the C3-4 and C4-5 levels accompanied by buckled ligamentum flavum, 

resulting in cord compression that were not visible in the previous conventional MRI. The patient underwent C3-4-5-6 

laminectomy, lateral mass screw fixation and posterior fusion.

Results : After surgery, her muscle weakness and paresthesia were gradually improved. After 6 months of surgery, the 

motor strength of both upper and lower extremities showed grade 5, but she still felt difficulty in the fine motor function 

such as using chopsticks.

Conclusions : The presence of acute traumatic disc herniation and subsequent spinal cord compression could be revealed 

by the method of Dynamic MRI of the cervical spine. In acute trauma patients with clinically suspected spinal cord injury, if 

no clear cord injury level is identified, dynamic MRI might be a useful evaluating method not only identify the exact lesion 

but also choose the appropriate surgical level.

Corresponding Author : Gang-un Kim (yume14@naver.com)

 

PP02-03

Comparison between Long-term Postoperative CSM Patients and Healthy 
Subjects -Using DTI as a Quantifiable Tool

Li Guan, Yong Hai*, Hanwen Zhang

Department of Orthopedic Surgery,, Beijing Chaoyang Hospital, Capital Medical University, China

Introduction : To determine if spinal cord diffusion tensor imaging indexes correlate with long-term clinical outcome in 

patient undergoing anterior approach

cervical spine surgery for cervical spondylotic myelopathy(CSM), and comparing with healthy subjects.

Methods : Methods : A prospective consecutive cohort study was performed in patients undergoing anterior approach 

cervical spine surgery for CSM from January 2014 to January 2015. After obtaining informed consent, healthy subjects 

and patients with CSM underwent T2-weighted magnetic resonance imaging and diffusion tensor imaging of the cervical 

spine. Fractional anisotropy (FA) values and apparent diffusion coefficient(ADC) at the level of maximum cord compression 

were calculated on axial images. We recorded the Japanese Orthopaedic Association (JOA) scale, Neck Disability Index, 

and VAS score for all patients 5 years postoperatively and healthy subjects. Statistical analysis was performed to identify 

correlations between FA·ADC and clinical outcome scores.1)analysis whether there are any difference between healthy 

subject`s minimun FA value and postoperative CSM patient `s FA values at the level of maximum cord compression..2)

analysis the relationships between FA·ADC and JOA socres. 3)evaluate whether DTI indexes could be a quantifiable tool 

for CSM patient `s follow-ups.

Results : Results : The study included 24 patients (mean age 53.1±1.0) and 24 healthy subjects (mean age 50.1±0.3). The 

mean FA at the level of maximum compression of postoperative CSM patients were lower than the mean FA of healthy 

subjects but without any statistic difference(P>o.o5). There is no statistic difference JOA scores of healthy subjects and 

patients of 5 years postoperative follow-ups(P<0.05).FA was significantly correlated with JOA scale score

Conclusions : Conclusions : Long-term postoperative FA at the level of maximum cord compression is approaching the 

standard of healthy subjects as well as JOA scale scores. FA was also significantly associated with postoperative JOA scale 

score and is a potential quantifiable biomarker for spinal cord dysfunction in CSM.

Corresponding Author : yong Hai (guanlicy@sina.com)
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Optimization of Three-Level Cervical Hybrid Surgery to Prevent Adjacent 
Segment Disease : a Finite Element Study

Chia-En Wong1, Hsuan-Teh Hu2, Meng-Pu Hsieh2, Kuo-Yuan Huang3*

1Department of Medicine, National Cheng Kung University Hospital, National Cheng Kung University, Taiwan, 2Department of Civil 

Engineering, National Cheng Kung University, Taiwan, 3Department of Orthopedics , National Cheng Kung University Hospital, College of 

Medicine, National Cheng Kung University, Taiwan

Introduction : As the combination of anterior cervical discectomy and fusion (ACDF) and artificial disc replacement (ADR), 

hybrid surgery (HS) is an alternative surgical strategy to treat multiple level cervical disc degeneration aiming to preserve 

cervical motion with less strict indications as well as less medical cost compared to ADR. For three-level cervical HS, due to 

the its complexity and lack of clinical and biomechanical evidence, currently there is no guideline or standard for choosing 

the optimal construct for three-level HS. The present study aimed to compare the biomechanical properties of three-level 

hybrid constructs and their impact on the adjacent levels in order to guide the selection of optimal hybrid construct in 

clinical practice.

Methods : Finite element model of C2-C7 cervical spine was established. Eight surgical strategies including ACDF, ADR, and 

six hybrid constructs for three-level cervical disc diseases in C3-C6 were stimulated. Parameters including cervical range 

of motion, intervertebral disc stress, intervertebral disc strain energy, and facet force were analyzed in flexion, extension, 

lateral bending and axial rotation.

Results : HS preserved the cervical motions in the operated level. All cervical hybrid constructs decreased the stress and 

strain energy in the inferior (C6-7) adjacent level, but this was at the cost of increased burden in superior (C2-3) adjacent 

level. All HS decreased the loading force on the articular facets. Comparisons suggested that hybrid constructs with 

artificial discs placed at C5-6 level had the best efficacy in terms of preventing C6-7 hypermobility and adjacent segment 

disease. However, increased C2-3 burden was noted in most hybrid constructs. 

Conclusions : Our results suggest that hybrid constructs with artificial discs placed at C5-6 level may have the best 

performance in prevention of C6-7 adjacent segment disease. However, the protection may be at the cost of increased 

susceptibility of C2-3 to disc degeneration and thus the use of HS should be carefully considered in patients with 

predisposing C2-3 disc degeneration. Our result guided the selection of optimal hybrid construct clinical practice.

Corresponding Author : Kuo-yuan Huang (hkyuan@mail.ncku.edu.tw)

 

PP03-01

Is Steroid Necessary For Transforaminal Epidural Block in Patients with 
Cervical Radiculopathy?

Seong-Min Kim1, Woo-Kie Min1*, Eun-Seok Son2, Sang-Bong Ko3, Gun-Woo Lee4, Hyun-Seong Yoo5, Eugene J. Park1, 

Jong-Uk Mun4, Study Group D6

1Department of Orthopedic Surgery, Kyungpook National University Hospital, Kyungpook National University School of Medicine, Daegu, 

Korea, 2Department of Orthopedic Surgery, Dongsan Medical Center, School of Medicine, Keimyung University, Daegu, Korea, 3Department 

of Orthopedic Surgery, School of Medicine, Catholic University Hospital of Daegu, Daegu, Korea, 4Department of Orthopedic Surgery, Spine 

Center, Yeungnam University Medical Center, Yeungnam University College of Medicine, Daegu, Korea, 5Department of Orthopedic Surgery, 

Daegu Fatima Hospital, Daegu, Korea, 6DGSSG, Daegu Gyeongbuk Spine Study Group, Korea

Introduction : Most of nerve block were used with a combination of lidocaine, glucocorticoid, and saline solution. In 

patients with lumbar spinal stenosis, there was no difference between the group used lidocaine alone and the group 

injected with lidocaine and glucocorticoid. However, there was no study comparing the pain relief effect between the 

group used lidocaine alone and the group injected with lidocaine and glucocorticoid in cervical epidural nerve block. 

The purpose of this study was to evaluate the effect of glucocorticoids on the clinical outcomes of cervical transforaminal 

epidural selective nerve block in patients with cervical radiculopathy.

Methods : We retrospectively reviewed the medical records of patients with cervical radiculopathy who underwent cervical 

transforaminal epidural block from January 2017 to October 2019. The subjects were divided into two groups, which were 

used as lidocaine alone(group I), and those who received both lidocaine and steroids(Group II). The patients received one 

injection before the primary outcome evaluation, and the second evaluation performed 6 weeks after the first injection. 

The primary outcomes were the Visual analogue scale(VAS) and neck disability index(NDI) in which scores range from 0 to 

50, with higher scores indicating greater self-rated disability. The Mann-Whitney U test was used to compare and analyze 

the NDI and VAS of the two groups. The chi-square test was used for gender.

Results : There were 23 patients in group I and 23 patients in group II. There were no significant differences in age and 

gender between the two groups. After 6 weeks of cervical transforaminal epidural block, VAS decreased from 7.7±0.9 

to 3.3±2.0 and NDI decreased from 32.3±3.8 to 17.0±2.3 in group I. VAS decreased from 8.0±0.9 to 3.2±1.1 and NDI 

decreased from 33.7±4.8 to 17.3±2.3 in group II. There were no significant differences between two groups in the VAS 

and NDI(p=0.149, p=0.512).

Conclusions : In the treatment of cervical radiculopathy, transforaminal epidural block with lidocaine and steroid offered 

minimal or no benefit as compared with injection of lidocaine alone in the short term.

Corresponding Author : Woo-Kie min (oswkmin@gmail.com)
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Biomechanical Comparison of Four Difference Screw Fixation Techniques For 
Anterior Odontoid Screw Fixation in Odontoid Fracture Type II : 

a Finite Element Analysis

Nattharut Chaibhuddanugul1, Suthipas Pongmanee1*, Kriengkrai Nabudda2

1Orthopaedic, Faculty of Medicine Chiang Mai University, Thailand, 2Mechanical Engineering, Faculty of Engineering Khon Kaen University, 

Thailand

Introduction : Anterior odontoid screw fixation is one of the usual treatment in type II Odontoid fracture. The variation 

in morphology of Odontoid can lead to the different amount, type, diameter and length of screw fixation. The clinical 

outcome between the type of screw (Standard Cannulated screw and Headless compression screw) and the number of 

screw (single or double screw fixation) still controversy. Our objective is finding the strongest construction in 4 different 

fixation technique via finite element analysis software.

Methods : A three-dimensional finite element model of the odontoid fracture type II and screws were established 

by Power shape 2013 software and test the mechanical properties by ANSYS WORKBENCH 15.1, four types of screw 

fixation techniques 1.) Single cannulated cancellous screw 2.) Double cannulated cancellous screws 3.) Single headless 

compression screw 4.) Double headless compression screw was performed in the Odontoid fracture model. Force was 

applied in three directions; anterior shearing force, posterior shearing force and torsional force to each fixation models 

and compared the result of deformation and stiffness by finite element analysis.

Results : Double cannulated cancellous screws fixation has the highest stiffness in all directions of force, anterior shearing 

force = 1,086.76 N/mm, posterior shearing force = 748.91 N/mm and displaced in torsional force = 0.15 mm. Followed by 

Double Herbert screws, Single cannulated cancellous screw and Single Herbert screw respectively.

Conclusions : In Finite Element Analysis, Double cannulated cancellous screws fixation has the strongest biomechanics 

when compare between four anterior odontoid screw fixation techniques. But this technique maybe cannot use in a 

patient who has small Odontoid size. In this condition, Double Herbert screws, which have smaller size, is an option.

Corresponding Author : Suthipas pongmanee (suthipow@yahoo.com)

 

PP03-03

Biomechanical Comparison of Posterior Fixation with Allograft Spacer 
Utilizing the Lateral Mass and Pedicle Screw Combinations

Subin Lee1, Seong-Hwan Moon1, Hwan-Mo Lee1, Sahyun Sung1, Taehyun Park2, Ji-Won Kwon3, Sung-Jae Lee2, 

Byung Ho Lee1*

1orthodpedic department, Yonsei university college of medicine, Korea, 2Department of Biomedical Engineering, Inje university, Korea, 
3orthopedic surgery, National health insurance service Ilsan hospital, Korea

Introduction : There are many reports on the lateral mass and pedicle screws comparison for the posterior fixation in 

cervical spine surgery. However, there has been few biomechanical study of posterior fixation method including lateral 

mass screw, pedicle screws and their combination and their effect on allospacer and surgically treated cervical segment 

in combined anterior-posterior cervical discectomy and fusion model. In the present study, we used finite element model 

(FEM) analyses investigate load sharing ratio between allospacer and combinations of posterior fixation method, which 

is closely associated with the fusion rate and to compare the biomechanically stability through Peak von Mises stress of 

allospacer and yielding risk of peri-screw bone according to the screw fixation method under the condition of hybrid 

motion control, including flexion, extension, axial rotation and lateral bending, were investigated and analyzed.

Methods : A previously validated FE model (C3-C6) of the intact cervical spine was modified to construct the pre-op FE 

model by inserting the allograft spacer (Medtronic Sofamor Danek Ltd, USA) at C5-6. A total 6 different post-op FE models 

(LMS only; Type 1, PS only ; Type 2, left PS & right LMS; Type 3, left LMS & right PS; Type 4, C5 PS & C6 LMS; Type 5, C5 LMS 

& C6 PS; Type 6) were constructed by inserting the PSF (Poseidon™, Medyssey Inc., Korea) at C5-C6. LMS was carried out 

using the Ann technique and PS was carried out using authors own freehand technique. The Inferior C6 endplate was 

fixed in all directions and a pre-load of 73.6N, and a moment of 1.0Nm were applied to the superior C3 endplate in the 

anatomical direction. Anterior-posterior load sharing ratio was measured between the allograft spacer and the PSF. Peak 

von Mises stress (PVMS) was measured between the allograft spacer and C5 vertebral body. The subsidence risk of the 

allograft spacer was calculated by comparing the yield strength of bone and the PVMS.

Results : The load sharing on the allospacer was highest in the type 1 model in flexion mode. When combined with any 

number of PS, the load sharing on the allospacer was decreased. 

The risk of allospacer subsidence on C6 was highest in the type 1 and Type 5 model in flexion modes, which LMSs were 

inserted in the lower vertebra bilaterally. The highest PSF load sharing was recorded for type 2 and the lowest on type 1 

model in axial rotation. 

In lateral bending, the PS constructs on the compression side, provided the strongest support in type 2 and 3. However, 

the type 4 demonstrated exaggerated compression force on the LMS side which result in the highest subsidence risk of 

C5 and C6 due to the asymmetrical load distribution on the LMS side.

Conclusions : Conclusively, when the PSF combined asymmetrically, the load distribution and the risk of allospacer 

subsidence could be different from the biomechanical inequality of the LMS and PS fixations.

Corresponding Author : Byung Ho Lee (bhlee96@yuhs.ac) 
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Quantitative Evaluation of Cross-section Area and Fat Infiltration in the 
Posterior Cervical Muscles in Patients with Cervical Myelopathy

Fumihiko Oguchi*, Yasushi Oshima, So Kato

Dept. of Orthop. Surg., Univ. of Tokyo Hospital, Japan

Introduction : The purpose of this study was to evaluate quantitatively the cross-section area and fat infiltration rate (FI%) 

of posterior cervical muscle in patients with cervical myelopathy by computed tomography (CT) and magnetic resonance 

imaging (MRI), and to investigate their associations with the other clinical and radiological parameters.

Methods : The subjects were 15 patients (9 males and 6 females) who underwent surgery for cervical myelopathy in a 

single academic institution. The average age was 66.7 ± 12.2 years old, and the mean JOA score was 10.8 ± 2.1. The 

multifidus (MF) and semispinalis cervicis (SCer) muscles at C4-5 were used for the measurement. The cross-sectional 

area of both muscles was measured using CT and T2-weighted axial MRI. FI% indicating the fat content in the muscle 

compartment was calculated using MRI quantitative evaluation software. The cross-sectional area of spinal cord area and 

spinal cord compression rate at the most stenotic level were also measured with MRI. The correlations between FI% and 

JOA as well as the other radiological measurements were examined using Pearson’s correlation coefficient.

Results : The cross-sectional areas of MF and SCer on CT and MRI were 751.7 ± 203.4 ㎟ and 738.5 ± 179.4 ㎟, respectively, 

and there was no significant difference. The average FI% on MRI was 38.8 ± 11.1%. There were no significant correlations 

between FI% and JOA score, spinal cord area, or spinal cord compression rate.

Conclusions : In this study, approximately 40% of fat infiltration was found in the posterior cervical muscle in patients with 

cervical myelopathy. When examining muscle mass, it is necessary to consider not only the cross-sectional area but 

also the FI% in MRI. In the future, it will be necessary to examine comparisons with healthy counterparts and pre- and 

postoperative comparisons.

Corresponding Author : Fumihiko oguchi (ogu09058287090@yahoo.co.jp)

 

PP04-01

The Prevalence of Cervical Foraminal Stenosis on Computed Tomography of a 
Selected Community-Based Korean Population

Sangbong Ko*, Junho Nam, Jaejun Lee

Orthopaedic Surgery, Daegu Catholic University Medical Center, Korea

Introduction : Cervical Foraminal Stenosis(CFS) is one of the degenerative changes of the cervical spine, although 

correlations between stenosis severity and symptom severity are often uneven. Studies to date on stenosis frequency 

have used images taken in departments treating cervical lesions, and thus, patient selection bias may have occurred. The 

purpose of this study is to investigate the incidence of CFS according to stenosis site, and frequency of CFS according to 

extent and morphology using cervical CT images taken from patients who were visiting not because of symptoms related 

to the cervical spine, cervical pain, or upper limb pain.

Methods : Among patients who underwent CT scan from January 2016 to March 2016 for reasons other than cervical 

spine symptoms, a total of 438 subjects were enrolled, 2628 cervical discs (4-5, 5-6, 6-7 cervical, left, right) images 

were examined. Three orthopaedic surgeons took two measurements at four-week intervals, and from the results of six 

measurements, the values agreed more than four times; if they identified no match, they took one more measurement. 

The left and right sides were independently classified in the same axial image.

Results : Left C5-6 stenosis was the most common(24.66%). In the left C6-7, there were 20 focal types and 33 diffuse types. 

In both bilateral C4-5 and right C6-7, the focal type was more common, whereas in both bilateral C5-6 and left C6-7, it was 

the diffuse type. Age and degree of stenosis showed statistical significant correlation in all cervical levels.

Conclusions : The frequency of CFS at each level was highest at the C5-6 level. Incidence was 19.06%. At C4-5, focal stenosis 

was more frequent, and at C5-6, diffuse stenosis was more common than at other sites. At C6-7, there was more focal 

stenosis on the right side and more diffuse stenosis on the left.

Corresponding Author : Sangbong Ko (bong@cu.ac.kr)
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The Efficacy of Flexion-Extension (Dynamic) Sagittal MRI For Accurate 
Diagnosis of Cervical Spondylotic Myelopathy

Gun Woo Lee1*, Jong-Uk Mun1, Myun-Whan Ahn1, Woo-Kie Min2, Sang-Bong Ko3, Ji-Hoon Shin4, Bo-Gun Suh4

1Orthopaedic Surgery, Yeungnam university college of medicine, Yeungnam university medical center, Korea, 2Orthopaedic Surgery, 

Kyungpook university college of medicine, Korea, 3Orthopaedic Surgery, Daegu Catholic Univeristy College of Medicine, Korea, 4Orthopaedic 

Surgery, Pohang Semyeng Christianity Hospital, Korea

Introduction : Cervical myelopathy is mostly dynamic disease entity, that varies the amount of cervical cord compression 

according to flexion and extension neck posture. Neverthelesss, many hospital and surgeons have not been performed 

dynamic (flexion and extension) MRI study for patients who are suspected to cervical myelopathy. Thus, in the current 

study, the authors aimed to know how important dynamic MRI is for diagnosing cervical myelopathy, and to compare 

the accuracy, inter-oberver and intra-observer reliability of neutral sagittal MRI and extension sagittal MRI of the cervical 

spine.

Methods : Between July 2016 and March 2019, 70 patients with cervical myelopathy were enrolled in the study. The 

cervical myelopathy has confirmed with three methods : first, patients’ symptoms and signs that corresponded to cervical 

myelopathy definitely; second, positive on central motor conduction test (CMCT) preoperatively; third, more than 30% 

improvement of mJOA scores on postoperative 6 months after surgery compared to preoperative scores. All the enrolled 

patients conducted preoperatively MRI of the cervical spine, including extension sagittal MRI of the cervical spine. 

Three orthopaedic spine surgeons evaluated 70 patients’ neutral and extension sagittal MRI for evaluating accuracy and 

reliability. The accuracy has been examined with ROC curve (area under curve, AUC) from the responses for each patient’ 

neutral sagittal and extension MRI (response : 0, no cervical myelopathy; 1, cervical myelopathy). All 3 reviewers repeated 

the measurements using the same radiographs 1 months after the initial measurements to provide intra-observer 

reliability data while mitigating recall bias.

Results : AUC for the diagnosis of cervical myelopathy from neutral MRI and extension MRI was 0.836 (95% CI 0.810 to 0.885) 

and 0.970 (95% CI 0.955 to 0.981), respectively. The two values were significantly different between groups (p=0.03). The 

mean kappa coefficient for the intra-observer reliability of neutral and extension MRI was 0.79 and 0.84, respectively, 

with no significant difference between the two groups (p=0.47). The mean coefficient for the inter-observer reliability of 

neutral and extension MRI was 0.66 and 0.78 respectively, with no significant difference between groups (p=0.12).

Conclusions : The study revealed that extension sagittal MRI of the cervical spine showed significantly greater accuracy for 

defining cervical myelopathy than neutral sagittal MRI. Thus, the authors suggested that extension MRI would be more 

optimal to correctly diagnose the cervical myelopathy, in comparison with neutral sagittal MRI.

Corresponding Author : Gun Woo Lee (gwlee1871@gmail.com)

 

PP04-03

Dynamic Supine Magnetic Resonance Imaging : When and How to Use It 
in Improving the Diagnostic Accuracy and Surgical Treatment of Cervical 

Spondylotic Myelopathy

Binsheng Yu*, Jing Guo, Limin Yu, Chenfeng Tang, Yongmei Sun

Department of Spine Surgery, Peking University Shenzhen Hospital, China

Introduction : Modern magnetic resonance imaging (MRI) technology, with its excellent soft tissue contrast, has dramatically 

facilitated the diagnosis and treatment of cervical spondylotic myelopathy (CSM). However, standard static MRI typically 

provides an evaluation in the neutral supine position and cannot account for the dynamic pathophysiological factors that 

may cause clinical symptoms. Dynamic supine MRI (dsMRI) is a modification of the static MRI in flexion and extension 

positions, which allows evaluating the dynamic alterations of the spinal canal and spinal cord in patients with CSM. 

Although it has gained some attentions over the past decade, it is still under-used due to the insufficient understanding of 

its indications and clinical significance. In light of this, we prospectively recruited a series of CSM patients who underwent 

dsMRI in our center, and aimed to critically evaluate the efficiency of dsMRI in improving the diagnostic accuracy and 

surgical treatment of CSM.

Methods : From January 2018 to January 2019, a total of 12 CSM patients were recruited. The indications for dsMRI were as 

follows : 1) negative Hoffman sign in neutral position, but positive Hoffman sign in extension and flexion position; 2) with 

developmental cervical canal stenosis; 3) pre-op dynamic X-ray showing multilevel segmental instability. Morphometric 

parameters, including spinal cord (SC) diameter, vertebral canal (VC) diameter, ratio of spinal cord to vertebral canal 

diameter (SC/VC), were measured on neutral, extension and flexion MRIs, respectively. Surgical approach and fusion 

levels were determined according to the findings of dsMRI and clinical manifestations. Visual Analogue Scale (VAS) and 

Japanese Orthopedic Association score (JOA) were used to evaluate the clinical outcome.

Results : At each disc level, the sagittal diameter of VC was shown as : flexion > neutral > extension (P<0.05); however, 

in contrast, the sagittal diameter of SC was shown as : extension > neutral > flexion (P<0.05); correspondingly, the 

ratio of SC/VC was found to be significantly larger in extension position and smaller in flexion position, compared to 

neutral position (P<0.05). Of the 12 patients, 8 patients received anterior surgery, 3 patients received posterior surgery, 

and 1 patient received combined anterior and posterior surgery. The mean postoperative follow-up time was 6.6±2.9m 

(3m~1y). The VAS and JOA scores were significantly improved after surgery (P<0.05). Complications such as wound 

infection, hoarseness and fixation failure were not noted.

Conclusions : dsMRI represents an effective and feasible modification of conventional static supine MRI, and can better 

elucidate spinal cord compression due to dynamic factors. It is of some clinical value in improving the diagnostic accuracy 

of CSM, revealing potential responsible segments, and further may benefit the surgical planning for these patients, 

avoiding incomplete decompression and revision surgery.

Corresponding Author : Binsheng yu (szyubinsheng@outlook.com) 
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Functional Connectivity Changes of the Visual Cortex in the Cervical 
Spondylotic Myelopathy Patients- a Resting-State FMRI Study

Zhao Chen1, Rui Zhao1, Qiu Wang2, Yuan Xue1*, Meng Liang3, Shuiyu Chun4, Yaqi Zong1, Wuyi Xiong1, Ying Zhao1, Zhe Su1

1Department of Orthopedics Surgery;; Tianjin Key Laboratory of Spine and Spinal Cord, Tianjin Medical University General Hospital, China, 
2Department of Rehabilitation;; Tianjin Key Laboratory of Spine and Spinal Cord, Tianjin Medical University General Hospital, China, 3School 

of Medical Imaging, ianjin Medical University, China, 4Department of Radiology, Tianjin Medical University General Hospital, China

Introduction : To analyze altered functional connectivity (FC) in the visual cortex of cervical spondylotic myelopathy (CSM) 

patients using resting-state fMRI.We previously showed changes in visual cortex neural activity in CSM patients.

Methods : Thirty CSM patients and 20 healthy controls were recruited. MR data were collected using a 3.0 T MR. FC of 

the regions of interest (ROI) (Brodmann areas [BA] 17/18/19/7) were calculated in a voxel-wise manner and compared 

between groups. Correlation analyses were performed between preoperative Japanese Orthopaedic Association (JOA) 

scores and altered FC, as well as between preoperative best corrected visual acuity (BCVA) and altered FC. Furthermore, 

the FC where was compared between the preoperative and the postoperative CSM patients in an ROI-wise manner.

Results : Increased FC was found between BA19 and the cerebellum inferior lobe; between the left BA7 and bilateral 

calcarine, right lingual, right fusiform gyrus, and left precuneus (BA17); between the left BA7 and right fusiform gyrus and 

right inferior occipital gyrus (right BA19); and between the right BA7 and right superior lobe of cerebellum (right BA19) 

in CSM patients (P<0.05). A negative correlation was found between JOA score and FC of the left and right BA19, and a 

positive correlation was found between the BCVA and FC of the left and right BA7 (P<0.05). ROI analysis demonstrated 

statistically significant FC differences in between the preoperative and the postoperative CSM patients (P<0.05).

Conclusions : FC changes were present in the visual cortex of CSM patients, which negatively correlated with preoperative

JOA scores and positively correlated with preoperative BCVA. Significant recovery of FC in the visual cortex was detected 

in CSM patients postoperatively.

Corresponding Author : yuan Xue (xueyuanzyy@163.com)

 

PP05-01

Can Combination of 10 Seconds Step Test and 10 Seconds Grip and Release 
Test Distinguish Thoracic Myelopathy from Cervical Myelopathy?

Yasutsugu Yukawa*, Hiroshi Hashizume, Akihito Minamide, Hiroshi Iwasaki, Shunji Tsutsui, Masanari Takami, Motohiro 

Okada, Hiroshi Yamada

Orthopaedic Surgery, Wakayama Medical University, Japan

Introduction : Thoracic myelopathy is a relatively rare disease and occasionally difficult to diagnose. In the diagnosis of 

thoracic myelopathy, nor objective or quantitative evaluation method was reported. The ten-second step test (Step test) 

measures how many times a foot stepping can be performed in 10 seconds to raise each thigh alternately parallel to the 

floor at the same place. This test can evaluate the motor function of the trunk and lower extremities quantitatively. Also 

the ten-second grip and release test (G&R test) was considered to examine the motor function of the upper extremities 

objectively. We investigated whether combination of Step test and G&R test can distinguish thoracic myelopathy from 

cervical myelopathy.

Methods : Thirty three thoracic myelopathy (TM) patients and 123 cervical myelopathy (CM) patients, who were diagnosed 

by clinical symptoms and MR images without other level stenosis, were enrolled. Those cases with neuromuscular diseases 

of other parts such as lumbar spinal canal stenosis and cases of joint diseases in which it is difficult to appropriately 

implement Step test are excluded. The test was conducted preoperatively and 1year after surgery. Severity of symptom for 

CM and TM was evaluated with JOA score (full points =17) and modified JOA score for TM (full points =11), respectively.

Results : Their mean age (TM / CM) was 61.8 ± 14.3 / 63.3 + 12.1. They included 19 males / 14 females in TM group, and 

74 / 49 in CM group. Preoperative JOA score was 5.3 ± 1.9 in TM patients and 10.3 ± 2.9in CM patients, and significantly 

improved to 8.1 ± 2.0 and 13.5 ± 2.6 postoperatively. The recovery rate was 50.2 ± 32.7% in TM patients and 50.1 ± 

30.1%in CM patients. The Step test (TM / CM) was 9.0 ± 6.2 / 10.4 ± 5.9 preoperatively and improved to 14.0 ± 5.2 / 14.0 

± 5.4 postoperatively. The G&R test (TM / CM) was 20.3 ± 4.8 / 16.3 ± 6.1 before surgery and 21.5 ± 4.0 / 19.3 ± 4.9 after 

surgery. The average number of Step test and G&R test in 1230 healthy subjects were 19.7 ± 3.4 and 21.5 ± 5.5.

Conclusions : Both TM and CM patients showed marked decrease preoperatively and postoperative increase in Step test. 

However CM patients alone demonstrated significant decrease of G&R test before surgery and prominent increase after 

surgery. The combination of Step test and G&R test are useful to diagnose thoracic myelopathy and cervical myelopathy.

Corresponding Author : yasutsugu yukawa (spine20031213@gmail.com)
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Cervical Spondylotic Myelopathy.. a New Score to Guide the Surgeon

Bikram Keshari Kar*

ortho, Aiims, India

Introduction : cervical spondylotic myelopathy (CSM) refers to the impaired function of spinal cord caused by degenerative 

changes of discs and facet joints in the cervical spine. when natural history of the disease is analysed, it is difficult to say 

that surgical treatment is the gold standard treatment modality for this condition due to lack of sufficient randomised 

control trial .

Methods : we could follow 53 cases (M-36, F-17 ) of CSM between the age group of 20 to 70 years, most of them who had 

been operated in last 5 years with an avarage follow up of 2.8 years, have been analysed. 

Decompression with or without stabilisation was the procedure in all cases .

Only cases of nuric’s grade 1- 4 had been operated .

A new score (odishi score ) has been framed after subjective questionires and objective assessment .

Results : : 5 out of 53 (10%) had a deterioration of sign and symptoms. out of them 4 cases are nuric’s grade 5 pre op. 

20 (37.7%) cases admitted that they feel much better relative to pre op status but there was little / no improvement of 

signs .

28 (52%) cases showed improvement of signs and symptoms .

Conclusions : : With the above findings, CSM cases are to be treated surgically if there is substantial compression of spinal 

cord and signal changes in MRI. proper counselling is a part of treatment .

Corresponding Author : Bikram Keshari Kar (drbikramkar@gmail.com)
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Reverse Lhermitte Phenomenon in Patients with Cervical Spondylotic 
Myelopathy

Haruo Kanno1*, Toshimi Aizawa1, Ko Hashimoto1, Hiroshi Ozawa2

1Orthopaedic Surgery, Tohoku University, Japan, 2Orthopaedic Surgery, Tohoku Medical and Pharmaceutical University, Japan

Introduction : Lhermitte phenomenon (LP), also known as Lhermitte’s sign, is characterized by a electric-shock like 

sensation passing down from the cervical spine to the upper or lower limbs and is induced by neck flexion. LP is one of 

the important neurological signs arising from involvement of the cervical spinal cord and can be associated with various 

pathological conditions such as multiple sclerosis, vitamin B12 deficiency and spinal cord tumor.

In contrast, reverse LP induced by neck extension is usually produced by extrinsic compression of the cervical spinal cord. 

The spinal cord is further compromised when neck extension reduces the anterior-posterior diameter of the spinal canal 

in patients with cervical spondylotic myelopathy (CSM). To date, there has been only a few reports that patients with CSM 

presented reverse LP. Furthermore, clinical characteristics of patients with CSM presenting reverse LP remain unclear. The 

purpose of this study is to retrospectively investigate clinical characteristics of patients with CSM presenting reverse LP.

Methods : This study included 107 consecutive patients with CSM admitted to our institution for surgical treatment from 

January 2005 to December 2018. We retrospectively reviewed medical records of all cases and evaluated the clinical 

characteristics (age, gender, height, body weight, symptom duration, JOA score) and imaging finding (intervertebral level 

showing the most severe stenosis with intramedullary high signal intensity change) on T2-weighted MRI. In the medical 

record of our institution, the reverse LP has been routinely evaluated preoperatively in patients with CSM. Whether 

reverse LP was positive or negative was investigated in each patient. The clinical characteristics and imaging finding were 

compared between patients with and without reverse LP.

Results : Thirty-three (31%) out of 107 patients presented reverse LP. The symptom duration of the patients with reverse 

LP (17±26 months) was significantly shorter compared to those without reverse LP (30±37 months) (p < 0.05). There 

were no significant differences between patients with and without reverse LP in other clinical characteristics such as 

age (positive vs negative : 63±13 vs 66±14 y.o.), gender (66% vs 62% male), height (160±8 vs 161±11 cm), body weight 

(67±17 vs 62±14 kg) and JOA score (7.9±2.2 vs 8.5±3.1 points). In imaging finding, the most severe stenosis was more 

frequently observed at C3/4 or C4/5 in patients with reverse LP (79%) compared to those without reverse LP (55%) (p < 

0.05).

Conclusions : The present study revealed that the reverse LP was not rare neurological sign in patients with CSM. The 

symptom duration was significantly shorter in the patients with reverse LP compared to those without reverse LP. The 

reverse LP was more frequently positive in patients having the most severe stenosis at C3/4 or C4/5. The reverse LP can be 

a useful neurological sign in clinical assessment of patients suspected CSM.

Corresponding Author : Haruo Kanno (kanno-h@isis.ocn.ne.jp)
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Surgical Versus Non-surgical Treatment For Cervical Angina

Jui Teng Chien*, Min Hong Hsieh, Chang Chen Yang

Orthopedic, Buddhist Dalin Tzu Chi Hospital, Taiwan

Introduction : Cervical angina is typically characterized by intolerable and paroxysmal angina-like precordial pain caused by 

cervical disc degeneration without definitive cardiovascular abnormalities. 

The purpose of this study is to compare the outcome of surgical versus non-surgical treatment for patients with cervical 

angina. To the best of our knowledge, no such comparative studies have been published.

Methods : From 2009 to 2016, a total of 23 patients underwent ACDF (anterior cervical discectomy and fusion) due to 

cervical angina who presented with predominantly chest tightness/palpitation/arrhythmia. In contrast, a group of 138 

patients with similar presentations were treated non-surgically by medication, physical therapy, or stellate ganglion 

block (SGB). JOA, ODI, and 20-point modified ANS (autonomous nervous system) dysfunction score were assessed in all 

patients at time points of pre-treatment, and 2 weeks/1 month/3 months/6 months/1year post-treatment. The severity of 

angina-like symptoms was graded from 0 (none) to 3 points (very disabling, unable to work). The demographic/clinical/

radiographic profiles were similar in both groups.

Results : The average follow-up was 25.5 months (range, 12 to 83 months). For surgical group, the 20-point ANS score 

dropped from 13.1 preop to 6.8 postop, and the non-surgical group, the drop was from 13.3 pre-treatment to 10.5 post-

treatment (P<0.0001). Specific improvement in angina-like symptoms (surgical group from 2.13 to 0.96, non-surgical 

group from 2.24 to 1.77) was also statistically significant (P=0.02). After adjusting for maturation effect, age, and sex by 

GEE (generalized estimating equation) approach, the reduction slope of ANS was significantly larger for surgical group 

than the non-surgical group, irrespective of time.

Conclusions : Compared with conservative therapy, surgical treatment with ACDF for cervical angina provided faster and 

much better relief from angina-like symptoms as well as overall sympathetic discomforts. Successful surgical results are 

attributed to accurate diagnosis, comprehensive pre-operative assessment, and adequate intra-operative decompression 

and fusion.

Corresponding Author : Jui teng Chien (jtchien1025@gmail.com)

 

PP06-01

Does Right-side Anterior Cervical Approach Have Higher Risk of Recurrent 
Nerve Injury? – Consideration from Aortic Arch Anomaly

Takeshi Aoyama*, Naoshi Obara

Spine Center, Department of Orthopaedic Surgery, Teine Keijinkai Hospital, Sapporo, Japan

Introduction : In anterior cervical spine surgery(ACS), there is still controversy between right and left side approach. Since 

right side approach is natural for right-handed surgeon, it is attractive side. Followers of left side approach postulate 

higher risk of recurrent laryngeal nerve(RLN) injury in right side approach, due to higher frequency of non-RLN. RLN, alias 

of inferior laryngeal nerve(ILN), originates from vagal nerve, runs to caudal, turns at subclavian artery(SA) in right side or 

aortic arch in left side, and ascends to larynx. However in the aberrant origin of right subclavian artery(AORSA), in which 

right SA originates distal to left SA and runs posterior to esophagus and travel to right axilla, ILN is non-RLN and can be 

injured in right side approach. The safety of right ACS is assessed from the point of vascular anomaly.

Methods : Consecutive 1215 cases’ 3D-CT angiography(CTA) of aortic arch taken between January 2014 and December 

2018 were analyzed retrospectively. The purposes of 3D-CTA were for main vascular disease like aortic dissection, 

arteriosclerosis obliterans in lower extremities, coronary artery disease, etc. They were 801 male and 414 female, ages 

were 0-93(70.3±12.6) yrs. The types of aortic arch were determined using Adachi-Williams-Nakagawa classification. In this 

classification, type A is most common. Type B, C, D have small variation with origin of left common carotid artery(CCA) 

and/or left vertebral artery, but without of right SA, i.e., almost common. Type G and type H are AORSA. Type G and H 

have the difference with origin of bilateral CCAs. Type M and N are mirror image of type A and G, respectively. In type N, 

non-RLN is in left side.

Results : They were type A in 1021 cases(84%), type B in 148 cases(12%), type C in 32 cases(2.6%), type D in 2 cases(0.16%). 

These common types account for 1203 of 1215 cases(99%). Type M was in 2cases(0.16%). Type G, the AORSA with both 

sides CCA originates separately, was in 2 cases(0.16%). And type H, the AORSA with bilateral CCAs originates as common 

trunk, were in 6cases(0.49%). Type N was 2 cases(0.16%). In short, vascular anomalies with right side risk were 8 in 

1215 cases(0.66%), and with left side risk were 2 cases(0.16%). There is no statistic significant difference of risk in both 

sides(p=0.11).

Conclusions : The frequencies of AORSA and non-RLN are equivalent derived from reports that all non-RLN is accompanied 

by AORSA. This study suggests the frequency of non-RLN in right side is rare, only 0.66%. And even left side approach 

possesses the risk of ILN injury. It can’t be the reason to avoid right side approach. Right side approach is still attractive 

method. Although rare, preoperative diagnosis of AORSA could be beneficial. Chest X-ray is useless, the finding of artery 

posterior to esophagus in CT is characteristic of AORSA. Though contrast-enhanced CT is excessive, it can be an option to 

expanding area to caudal in routine preoperative CT for ACS.

Corresponding Author : takeshi aoyama (taoya@seagreen.ocn.ne.jp)
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Characteristics and Surgical Outcomes of C8 and T1 Cervical Radiculopathies

Kyung Chung Kang1*, Wenbo Lin2, James D Lin3, K Daniel Riew3

1Orthopedic, Kyung Hee University Hospital, Korea, 2Orthopedic, Second Military Medical University, China, 3Orthopedic, Columbia 

University, United States of America

Introduction : C8 and T1 radiculopathies are relatively rare and many surgeons have limited experience treating this 

condition. Previous reports suggest that most spine surgeons do not know how to differentiate C8 and T1 radiculopathy 

from ulnar neuropathy.

Methods : From Oct. 2015 to Jul. 2018, patients who were surgically treated for C8 and/or T1 radiculopathy by the 

senior author were included. Two independent, experienced spine surgeons reviewed the patients’ medical records 

and radiographs. Patients’ demographics, symptoms and physical examination findings were analyzed thoroughly. We 

evaluated their pain locations, numbness and sensory changes, motor deficits (manual muscle test, 16 muscles in upper 

extremity), atrophy of intrinsic hand muscles, and grip strength using a dynamometer (Table 1). Neck Disability Index 

(NDI) and Odom criteria were compared pre- and postoperatively to assess the surgical outcomes.

Results : Fourteen patients (mean age : 65.4(range49-77), male : 10) were identified as having isolated C8 and/or T1 

radiculopathy. The involved segments were C7-T1(4 patients), T1-T2(5 patients), and both C7-T2(5 patients). The mean 

follow-up period is 11.2 months. Nine had anterior surgery, 3 had posterior and 2 had circumferential. Thirteen had 

radiculopathies and 1 had myeloradiculopathy. The most common symptom was hand weakness and pain and/or 

numbness in the ulnar forearm and hand, but neck pain was minimal. One female patient with a T1 radiculopathy had 

a Horner’s syndrome, a known but rare T1 radiculopathy finding (Figure 1). 12 of the 14 (85.7%) had hand weakness. 11 

had unilateral hand weakness and one had bilateral. Mean preoperative symptom duration was 14.8 months (2.2 -54.0). 

5 patients (35.7%) had primary procedures and 9 (64.3%) had a history of previous cervical operation. Of these 9, 6 had 

previous super or subjacent fusion procedures. Before surgery, mean grip strength in affected hand (36.7±23.6 lbs) were 

44.2% lower than that in non-affected hand (65.8±32.4 lbs)(p=0.012). However, decreased mean grip strength returned 

to normal range 6 months after surgeries. On manual motor testing, opponens, abductor pollicis brevis, flexor pollicis 

brevis, finger grip, finger adductor, finger adductor were weak pre-op, but significantly improved at the last follow-up 

(Figure 2). Preop mean NDI (39.2) significantly decreased at the last follow-up (10.4, p<0.05) and 87.7% of the patients 

showed more than fair responses using Odom’s criteria.

Conclusions : The most common symptoms for patients with C8 or T1 radiculopathies was intrinsic hand muscle weakness 

and numbness in the ulnar forearm and fingers. Perhaps because there was minimal neck pain, a cervical diagnosis was 

often delayed, resulting in a prolonged period of preoperative symptoms. The majority had also had a history of previous 

cervical operations, most commonly fusion at adjacent levels, likely contributing to increased stresses. Preoperative hand 

weakness significantly improved postoperatively and regardless of surgical approaches, surgical outcomes for C8 and T1 

radiculopathies are satisfactory.

Corresponding Author : Kyung Chung Kang (futurespine@gmail.com)

PP06-03

Accuracy of the Adjustable Aiming Device For Caspar Pin Insertion in Anterior 
Cervical Spine Surgery : Human Cadaveric Study

Torphong Bunmaprasert*, Raphi Raphitphan, Nantawit Sugandhavesa

Department of Orthopaedics, Chiang Mai University, Thailand

Introduction : Rectangular shape of disc space preparation during anterior cervical discectomy and fusion or cervical disc 

replacement is a desirable goal. Proper insertion of the vertebral distraction or Caspar pin can provide rectangular disc 

space by putting the pins parallel to the indexed vertebral endplates. With inexperienced surgeons, the traditional free-

hand technique may require multiple insertion attempts that may compromise the vertebral body and increase radiation 

exposure during pin localization. No published study has reported the method of creating parallel Caspar pin insertion 

without intraoperative fluoroscopy. The aim of this study was to determine the accuracy and safety of Caspar pin insertion 

by using the Adjustable Caspar Pin Aiming Device in anterior cervical procedures.

Methods : Forty Caspar pins were placed through the Adjustable Caspar Pin Aiming Device in 20 human cadaveric cervical 

vertebral bodies from C3 to C7 after performing anterior discectomies. The parameters of pin insertion were evaluated by 

lateral fluoroscopy, including superior endplate slope (SE), inferior endplate slope (IE), Caspar pin slope (CP) and endplate-

Caspar pin slope difference (SE/CP, IE/CP). The accuracy of pins was assessed by determining the difference of slope 

between vertebral endplates and Caspar pins, while considering the difference less than 5º was acceptable.

Results : Five cadaveric specimens, with an average age of 67.2 years, were utilized in the study. The mean superior 

endplate slope (SE), inferior endplate slope (IE) and Caspar pin slope (CP) were 10.82 ± 2.3°, 10.32 ± 3.2° and 15.58 ± 7.9° 

(p < 0.0001) respectively. The average superior endplate-Caspar pin slope difference (SE/CP) and inferior endplate-Caspar 

pin slope difference (IE/CP) were 6.6 ± 0.8° and 7.7 ± 0.8° (p = 0.35) respectively. The most slope difference was observed 

at SE and IE of C3. No cervical endplate violations occurred.

Conclusions : In a cadaver model, the Adjustable Caspar Pin Aiming Device provides high accuracy for Caspar pin placement 

with the average endplate-Caspar pin slope difference less than 7.7°. This creates placement of the superior and inferior 

Caspar pins parallel to the indexed vertebral endplates. Furthermore, it may facilitate safe and effective insertion of Caspar 

pins in anterior cervical procedures. However, pin placement at C3 vertebral body should be done and adjusted carefully 

through this device.

Corresponding Author : torphong Bunmaprasert (torpong197@gmail.com)
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Risk Factors of Rapid Neurological Deterioration in Patients with 
Cervical Spondylotic Myelopathy

Haimiti Abudouaini, Hao Liu*

Orthopaedic, West China Hospital of Sichuan University, China

Introduction : Cervical spondylotic myelopathy (CSM) is a degenerative spinal disease, which currently considered to be the 
most common and major cause of cervical spinal cord dysfunction in people over 55 years[1]. CSM usually presents slow 
development of myelopathy and may lead to severe disability. Previous studies[2] have shown that 82% and 56% CSM 
patients can maintain relatively satisfactory neurological function through systematic conservative treatment in 5 and 10 
years. This kind of CSM, called chronic-CSM (c-CSM), is more common in clinic. However, in the condition of without any 
trauma, some patients with CSM present rapidly progressive neurological deterioration (such as gait disturbance) within 
a month or less. This type of CSM is called rapidly progressive CSM (rp-CSM).
Morishita et al.[3] observed that the deterioration rate of neurological dysfunction in patients with CSM is quite different 
and first put forward the concept of rp-csm in 2015. We are also thinking that as the same CSM patients, why some of 
them develop slowly to10 years and others develop so rapidly ? These factors that accelerate the rapid deterioration of 
neurological function in a short period of time can be elucidated, we believe that rapid deterioration of neurological 
function in rp-CSM patients can be predicted and even prevented. At present, there are many studies on c-CSM, however, 
not much attention has been paid to this subtype of the CSM spectrum.

Methods : 100 consecutive patients with CSM From March 2011 to January 2017 were included in the present study and 
divided to rp-CSM and c-CSM groups. Comparing the various differences of these parameters between the two groups, 
including age, gender, BMI index, bad habits(long term drinking and smoking), cervical range of motion, the waiting 
period from first symptomatic onset to surgery, comorbidity, intramedullary MR T2-hyperintensity and JOA scores at 
different points in time. Risk factors for rapidly progressive cervical spondylotic myelopathy were determined by Logistic 
regression analysis.

Results : The prevalence of rp-CSM was 25% (25/100). There were no significant differences between the two groups with 
regard to gender, BMI index, proportion of long term drinking, cervical range of motion (ROM). The neurological function 
in the rp-CSM group was worse preoperatively, while the patients in the rp-CSM group recovered better neurological 
function 1 year after surgery (JOA score improvement rate : rp-CSM 67%; c-CSM 44%), the waiting period to surgery 
was shorter(rp-CSM:1 month, c-CSM:24 month). Multivariate Logistic regressions demonstrated that history of diabetes 
(OR=1.168,P=0.037),long-term smoker (OR=1.849,P=0.044), intramedullary MR T2-hyperintensity (OR=2.85,P=0.04) 
were independent risk factors of rapidly progressive neurological deterioration in CSM patients.

Conclusions : Patients with the history of diabetes, long-term smoking and preoperative MR T2 intramedullary hyperintensity 
should be alert to the rapid deterioration of neurological function. If the rp-CSM patients have already appeared serious 
neurological dysfunction, they can recover to a good state of neurological function through early surgical decompression, 
indicating that rp-CSM is a reversible pathological process.

Corresponding Author : Hao Liu (liuhao6304@163.com)

PP07-01

Comparative Study of Surgical Outcomes after Cervical Laminoplasty 
according to Intraoperative Different (Kyphotic vs Lordotic) Positions

Min-Woo Kim*

Orthopaedic surgery, Dong-A University Hospital, Korea

Introduction : The success of cervical laminoplasty depends on the pre- and postoperative preservation of cervical 

spine lordosis. Many studies have been reported the restriction of cervical ROM and loss of cervical lordotic alignment 

after cervical laminoplasty. The purpose of this study was to compare of surgical outcomes after cervical laminoplasty 

according to intraoperative different position.

Methods : 32 patients underwent cervical laminoplasty for multilevel cervical spondylotic myelopathy at one institution 

between March 2015 and February 2019. All of patients were performed open-door laminoplasty using plate fixation 

and they had complete radiologic and clinical follow-up for minimum 1 year. 16 of 32 patients underwent surgery in the 

intraoperative lordotic position (>0° by C2-7 Cobb’s method) and 16 patients in kyphotic position (≤0° by C2-7 Cobb’s 

method). To analyze the difference between the two groups, cervical flexion, neutral, extension lateral radiographs were 

used to measure the lordotic or kyphotic angle (C2-7 cobb’s method), sagittal vertical axis (SVA), T1 slope, range of motion 

(ROM) and ROM preservation rate (%) radiologically. The neck pain VAS and modified JOA score were measured clinically. 

The moderating effects of the intraoperative position on postoperative outcomes were analyzed.

Results : There were no significant differences in range of motion (ROM), ROM preservation (%), neck pain VAS and 

modified JOA score between the two groups. In contrast, there was a significant difference in postoperative lordotic 

angle at C2-7 and a more increased lordotic angle was observed after surgery in the intraoperative lordotic position group 

than in the kyphotic group. (p <0.05)

Conclusions : The cervical laminoplasty performed in the intraoperative lordotic position did not affect postoperative 

outcomes.And only a slight degree of maintenance of lordosis was observed at short-term follow-up. 

Corresponding Author : min-Woo Kim (drkimminwoo@naver.com)

 



  

065064

Friday, M
arch 20, 2020 Fr

id
ay

, M
ar

ch
 2

0,
 2

02
0

PP07 Posterior Surgery 2
09:06-09:38 / Harmony Ballroom II

PP07-04

Relationship between Surgical Outcomes and Time Effect with Suddenly 
Tetraplegia of CSM Patients :More Than 5 Years Follow-up

Jinhai Xu, Wen Mo*, Junming Ma, Jie Ye, Zhengyi Tong, Jixun Du

Orthopedics, Longhua Hospital, Shanghai University of T.C.M, China

Introduction : The timing of surgery for CSM is controversial. It has been suggested that early surgery should be carried out 

to prevent the disease from worsening.others think that the clinical course of the disease is slowly and there is no need 

surgery immediately. Due to the Suddenly tetraplegia risk of CSM, For patients with Suddenly tetraplegia with CSM, there 

is still a lack of clear prognostic data.The purpose of this study was to analyze the relationship between clinical efficacy 

and time effect of patients with Suddenly tetraplegia of CSM after surgery, and to analyze the factors affecting prognosis.

Methods : A total 64 patients with Suddenly tetraplegia of CSM were treated with surgery from November 2009 to December 

2014 in our hospital. The JOA score was used to evaluate the degree of neurological dysfunction before surgery. JOA was 

evaluated again at 6 months, 1 year, 2years,3 years, and 5 years. The time to maximum mJOA score was calculated for 

each patient. The age, Disease course,preoperative JOA score, number of spinal cord compression segments, and whether 

Combined cervical stenosis, OPLL, and high signal of the spinal cord affects the optimal recovery time.

Results : ①64 patients were treated, including 54 males and 10 females; mean age 61.71±12.79 years old, average CSM 

duration 51.3±17.2 months, 36 cases≤65 years old,28 cases>65 years old ; 62.5% patients have 3 or more segmental 

spinal cord, 37.5% patients have T2 high signal, 37.5% patients with OPLL,37.5% patients have cervical stenosis. Forty-two 

patients had a history of trauma. The average time from Suddenly tetraplegia to surgery was 7.22±5.75 days. 30 patients 

underwent posterior cervical laminectomy and 34 patients underwent anterior cervical fusion. ②All the 64 patients were 

followed up. The preoperative JOA score was 9.28±3.16, 11.13±2.64 after 3m, 13.92±2.58 after 6m, 14.26±2.91 after1 year, 

14.12±2.69 after 2 years, 13.98 ±3.32 after 3years, 14.08±4.24 after 5 years. The maximum JOA score was 14.58±4.12, and 

the average improvement rate was 68.7%. Logistic regression analysis showed that the improvement rate was related 

to the patient’s age, CSM duration, T2 high signal, and preoperative JOA score. ③The time to reach the maximum JOA 

was 14.8±4.1 months after operation, and the recovery time was related to age, disease duration, T2 high signal, and 

preoperative JOA score.

Conclusions : Patients with Suddenly tetraplegia of CSM can achieve better neurological improvement (JOA improvement 

rate of 68.7%) in early postoperative quadriplegia (1 week), and 1-1.5 years (mean 14.8 months) is the best recovery 

period. The patient was younger than 65 years old, the duration of CSM was less than 1 year, and there was no high signal 

in T2. The preoperative JOA score greater than 10 points had better functional improvement rate and the best recovery 

time was short.

Corresponding Author : Wen mo (mw2218@126.com)
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Surgical Outcome of Cervical Compressive Myelopathy with Mild Impairment 
-Investigation of Patients with Preoperative JOA Score of 14.5 or Larger-

Masahiro Ozaki1, Narihito Nagoshi1*, Junichi Yamane2, Satoshi Suzuki1, Osahiko Tsuji1, Eijiro Okada1, Mitsuru Yagi1, 

Hitoshi Kono3, Masaya Nakamura1, Morio Matsumoto1, Kota Watanabe1

1Department of Orthopaedic Surgery, Keio University School of Medicine, Japan, 2Department of Orthopaedic Surgery, Murayama Clinical 

Center, Japan, 3Keiyu Spine Center, Keiyu Orthopedic Hospital, Japan

Introduction : Recent clinical practice guidelines for the management of degenerative cervical myelopathy recommend 
surgical intervention for patients with moderate and severe symptoms. However, there is no established consensus on 
the indications for surgery in patients with mild cervical myelopathy. The purpose of this study is to comprehensively 
investigate surgical outcome of mild cervical compressive myelopathy (CCM) using the Japanese Orthopaedic Association 
Cervical Myelopathy Evaluation Questionnaire (JOACMEQ), which is a patient self-administered questionnaire.

Methods : This study is a retrospective study conducted at two institutions in Japan. A total of 433 consecutive patients 
were reviewed from January 2011 to September 2017. All patients underwent surgical decompression for CCM and were 
followed up at least two years after surgery. We defined mild cervical myelopathy as JOA score of 14.5 or larger according 
to a prediction formula as follows : modified JOA (mJOA) total = 2.39 + 0.89 × (JOA total), which was proposed by the 
previous study. Preoperatively and at two years after surgery, patients were evaluated using the visual analog scale (VAS), 
the functional score of the JOACMEQ, and the choice of each question in the JOACMEQ. Additionally, the effectiveness 
rate was calculated from the functional score in each domain of the JOACMEQ. Statistical analyzes were performed by 
the Wilcoxon’s signed rank test for the VAS and the test of marginal homogeneity for the choice of each question in the 
JOACMEQ.

Results : Of 433 patients undergoing cervical decompressive surgery, 60 (13.9%) met the study criteria (average age : 60.5 
years, 78.3% male). The VAS scores for neck (38.4 vs. 27.9, P = 0.010), upper limbs (49.6 vs. 29.2, P < 0.001), and lower limbs 
(24.6 vs. 16.0, P = 0.022) significantly improved at the 2-year follow-up. The effectiveness rates of each domain in the 
JOACMEQ were 51.4% in the cervical spine domain, 62.9% in the upper extremity domain, 40.6% in the lower extremity 
domain, 26.5% in the bladder domain, and 25.0% in the quality of life (QOL) domain.
In the assessment of each question in the JOACMEQ, more than half of questions in the domains of cervical spine function, 
upper extremity function and QOL significantly improved at the 2-year follow-up (P < 0.05). Furthermore, there were no 
choices of the questions that deteriorated at the 2-year follow-up.

Conclusions : The function of cervical spine and upper extremity adequately improved after the surgical decompression 
even in the patients with mild CCM. Although the effectiveness rate of the QOL domain was relatively low (25.0%), in 
the evaluation of each question, the choices in more than half of questions in the QOL domain significantly improved 
postoperatively. While the comparison with conservative treatment would be crucial in the future, the current study 
revealed the effectiveness of the surgical decompression for mild CCM, suggesting that the surgical treatment can be a 
potential option for the patients with mild CCM.

Corresponding Author : Narihito Nagoshi (nagoshi@2002.jukuin.keio.ac.jp)
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Sternum-Disc Distance (SDD) Method to Identity Skin Level For Approaching 
Surgical Segment without Fluoroscopic Guidance in Anterior Cervical 

Disectomy and Fusion (ACDF)

Bo Gun Suh1*, Jae Hyung Eoh1, Ji Hoon Shin1, Hyo Sae Ahn1, Gun Woo Lee2, Jin Sup Yeom3

1Spine Center and Dept. of Orthopedic Surgery, Semyeong Christianity Hospital, Korea, 2Dept. of Orthopedic Surgery, Youngnam University 

Hospital, Korea, 3Dept. of Orthopedic Surgery, Seoul National University Bundang Hospital, Korea

Introduction : To introduce the sternum-disc distance (SDD) method for approaching the exact surgical level without 

C-arm guidance in anterior cervical discectomy and fusion (ACDF) surgery and to evaluate its accuracy and reliability.

Methods : A total of 103 patients who performed single-level ACDF surgery with SDD method were enrolled in the study. 

The primary outcome measure was the accuracy of the SDD method. Secondary outcome measures were (1) the mean 

SDD value at each cervical level from the cranial margin of the sternum in the neutral and extension positions of the 

cervical spine and (2) the inter- and intra-observer reliability of the SDD outcome with repeated measurements by three 

orthopedic spine surgeons.

Results : The SDD accuracy (primary outcome measure) indicated that in 99% of patients (102/103). Mean SDD values in 

the neutral position MRI were 108.8mm in C3-C4,85.3mm in C4-C5, 64.4mm in C5-C6, 44.3mm in C6-C7, and 24.1mm in 

C7-T1, and those in the extension position MRI were 112.9mm in C3-C4, 88.7mm in C4-C5, 67.3mm in C5-C6, 46.5mm in 

C6-C7, and 24.3mm in C7-T1. Cohen’s kappa coefficient value for intra-observer reliability was 0.88 (excellent reliability), 

and the Fleiss kappa coefficient value for inter-observer reliability by three examiners was 0.89 (excellent reliability).

Conclusions : The difficulty of determining skin level without fluoroscopic guidance for approaching to the exact surgical 

segment in anterior cervical spine surgery, such as ACDF, is critical issue, and most spine surgeons must utilize C-arm 

fluoroscopy prior to and/or during surgical procedures to confirm that the level is correct.

Based on the current study, we recommend performing ACDF surgery with SDD method to determine a skin level at 

which to approach the surgical cervical segment without fluoroscopic guidance.

Corresponding Author : Bo Gun Suh (spinephsmch@gmail.com)

 

PP08-01

Surgical Outcomes For Dropped Head Syndrome

Hiroshi Miyamoto*, Terumasa Ikeda, Shunki Iemura, Masao Akagi

Dept. of Orthopaedic Surg., Kindai University Hospital, Japan

Introduction : Dropped head syndrome (DHS) is a rare clinical entity which is defined as a chin-on-chest deformity in the 

standing or sitting position. The disease may be influenced by not only the cervical region but also the downward spine, 

therefore deciding the extent of fixation is occasionally difficult. Because kyphosis is huge, the surgery would be invasive 

as having 2- or 3-staged surgeries. Because of its rarity, the therapeutic outcome for DHS including surgical intervention 

has not been fully discussed. In the present study, we reported surgical outcomes for DHS.

Methods : Twenty DHS patients [3 male and 17 female, with an average age of 75.2 years (range 35–88)] who underwent 

correction surgery were enrolled in this study. Cervical pedicle screws were used as anchors for all cases. For 15 cases 

whose pathologies were limited to the cervical region, correction surgeries whose extent of fusion was between C2 

and C7 or T1 were performed. On the other hand, for 5 cases whose pathologies were distributed in the cervicothoracic 

regions, correction surgeries whose extent of the fusion included the regions from the cervical to mid-thoracic spine 

were performed. Twelve cases underwent posterior reconstruction surgery, and 8 with rigid kyphosis required anterior 

release, cage insertion, and posterior fixation. Spino-pelvic lateral radiographs in the standing position were taken of all 

patients. Parameters such as C2-7 angle, C2-7 SVA, and T1 slope were measured, and the parameter changes between 

pre- and post-operative radiographs were also examined. Complications such as spinal cord injury, C5 palsy, proximal/

distal junctional kyphosis (PJK, DJK) non-union, and difficulty of swallowing were investigated.

Results : All patients who underwent correction surgery became to be able to gaze horizontally after surgical intervention. 

No spinal cord injury was observed. Three transient C5 palsy, one DJK, and one transient difficulty of swallowing were 

found. No non-union was observed. Pre-/post-operative C2-7 angle (degree) and C2-7 SVA (mm) were; -35.9±21.1/8.6±7.6 

and 56.7±20.4/27.6±17.0 respectively, and these changes showed statistical significance. On the other hand, Pre-/post-

operative T1 slope (degree) was 23.4±19.3/27.1±9.8, and the change did not reach to statistical significance.

Conclusions : In the present study, it has been indicated that surgery for DHS brought good clinical and radiological 

outcomes with fewer complications. By treating the all regions whose compensatory mechanism does not work correctly 

for maintaining horizontal gaze, acceptable outcome were able to be obtained.

Corresponding Author : Hiroshi miyamoto (hiroshimiyamoto@hotmail.com)
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PP08-04

Comparison of Clinical Outcome between Posterior Foraminotomy and 
Anterior Cervical Discectomy and Fusion For Drop Finger Caused by 8th 

Cervical Nerve Root Impairment

Masao Koda*

Department of Orthopedic Surgery, University of Tsukuba, Japan

Introduction : Drop finger is well known symptom of posterior interosseous nerve palsy. Recently, it has been reported 

that impairment by an 8th cervical nerve root lesion can cause drop finger, namely C8 drop finger. Appropriate surgical 

procedure for C8 drop finger still remains to be elucidated. Here, we compared clinical outcome between posterior and 

anterior surgeries for C8 drop finger to allow for a better choice of surgical procedure.

Methods : The present study included 20 consecutive patients (18 male and 2 female) who were diagnosed as having C8 

drop finger, in which muscle strength of the extensor digitorum communis (EDC) showed a manual muscle testing (MMT) 

grade of 3 or less, underwent surgery and were followed-up at least 1 year after surgery. 

For 10 patients, we performed foraminotomy via posterior approach. We applied anterior cervical discectomy and fusion 

(ACDF) for 10 patients. 

We retrospectively investigated the recovery of MMT of the EDC muscle by subtraction of preoperative from the final 

follow-up values. We compared the EDC muscle power recovery between surgical procedures. We also compared period 

from surgery to the initiation of recovery (1 level recovery of MMT after surgery) and period from surgery to final recovery 

to assess recovery speed. 

Results : Patients underwent foraminotomy showed recovery of EDC muscle power (average MMT : 1.4 preoperatively 

and 3.2 postoperatively) and patients underwent ACDF also showed recovery of EDC muscle power (average MMT : 2.0 

preoperatively and 4.0 postoperatively). There was no statistical difference in EDC muscle power recovery between both 

groups (p=0.38). There was also no significant difference in recovery speed between both groups.

Conclusions : The present study revealed that there is no statistical difference in clinical outcome and recovery speed 

between foraminotomy and ACDF for C8 drop finger. In conclusion, choice of surgical procedures for C8 drop finger 

depends on surgeon’s preference.

Corresponding Author : masao Koda (masaokod@gmail.com)

 

PP08-03

Mid-and Long-term Clinical Outcomes of Anterior Cervical Internal Fixation 
and Fusion Treatment For Hirayama Disease

Xin chen*

orthopedics, Peking university third hospital, China

Introduction : To assess the midterm and long term clinical and radiological outcomes of anterior cervical internal fixation 

and fusion for the treatment of Hirayama disease and to evaluate the clinical significance and value of this procedure

Methods : In the study, All of 31 patients underwent anterior cervical internal fixation and fusion were retrospectively 

analyzed with a minimum 5 years follow-up in our hospital between May 2008 and May 2011. There were 30 males 

and 1 females with an average age of 19.0±2.7 years which ranged from 16 to 27. The clinical outcomes include muscle 

strength and atrophy. The radiological outcomes include range of motion of cervical spine and MRI in the flexed position. 

Both were recorded at 3 month, 1 year, 3 year and 5 years follow-up time points after surgery. The preoperative and 

postoperative data were analyzed by paired t test.

Results : All the patients showed no further progression of symptoms except one patient with mild progression of muscular 

weakness and atrophy. As the time passed by, the ratio of the patients with muscle strength and atrophy improvement 

increased. There were 26.3% of patients in 3months. 36.4%in 1 year, 40% in 3 year and 73.7%in 5 years who experienced 

muscle strength improvement.5.3% of patients in 3 months, 9.1% in 1 year, 20% in 3 year and 47.4% in 5 years felt 

muscle atrophy improvement. 14 of the 19 patients showed improved muscle strength and 9 of the 19 patients showed 

improved atrophy at the end of 5 years period follow-up. Score of muscle strength of the 19 patients at the end of 5 years 

period follow-up was 4.9±0.3 (4 to 5), which was significantly higher than preoperative score.

Conclusions : Anterior cervical internal fixation and fusion is an effective surgical treatment for Hirayama disease and may 

provide preferable mid- and long-term clinical and radiological outcomes. This procedure has clinical significance and 

value in terms of control of the progression and outcome of this disease. 

Corresponding Author : Xin chen (chenxinbjmu@hotmail.com)
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PP09-02

Minimum Clinically Important Difference in Outcome Scores among Patients 
Undergoing Cervical Laminoplasty

So Kato1*, Yasushi Oshima1, Yoshitaka Matsubayashi1, Yuki Taniguchi1, Sakae Tanaka1, Katsushi Takeshita2

1Department of Orthopaedic Surgery, The University of Tokyo, Japan, 2Department of Orthopaedics, Jichi Medical University, Japan

Introduction : Minimum clinically important difference (MCID) represents the smallest change in an outcome measure 

recognized as clinically meaningful to a patient, and is one of the most important psychometric parameters for assessing 

the post-operative results of spinal surgery. The purpose of the present study was to elucidate MCIDs for four common 

outcome measures used for degenerative cervical myelopathy in the context of patients undergoing laminoplasty.

Methods : We retrospectively reviewed a consecutive series of cervical laminoplasties in a single academic institution. Pre- 

and post-operative Japanese Orthopedic Association Cervical Myelopathy Evaluation Questionnaire (JOACMEQ), Short 

Form-36 (SF-36), Neck Disability Index (NDI), and EuroQOL (EQ-5D) scores were obtained. Patients were also asked to 

answer the anchor question regarding satisfaction with treatment, and the anchor-based method was used to determine 

cut-off values for MCIDs.

Results : A total of 101 patients were included in the analysis. All outcome scores showed significant improvement post-

operatively, with the exception of JOACMEQ bladder function score and SF-36 mental component summary score. Most 

patients (66%) were at least “somewhat satisfied” with treatment results. Receiver-operating characteristic curve analyses 

revealed MCIDs of 2.5 for JOACEMQ cervical spine function, 13.0 for upper extremity function, 9.35 for lower extremity 

function, 9.5 for QOL, 3.9 for SF-36 physical component summary score, 4.2 for NDI, and 0.0485 for EQ-5D.

Conclusions : The MCIDs of four outcome measures were determined for patients undergoing cervical laminoplasty.

Corresponding Author : So Kato (skatou-tky@umin.net)

 

PP09-01

The Effects of Dural Release on Extended Laminoplasty For the Treatment of 
Multi-level Cervical Myelopathy Were Explored and Discussed.

Yuwei Li*

Spine surgery, Luohe central hospital, China

Introduction : The effects of dural release on extended laminoplasty for the treatment of multi-level cervical myelopathy 

were explored and discussed.

Methods : Patients, who underwent extended laminoplasty combined with dural release for the treatment of multilevel 

cervical myelopathy (35 cases, group A), were compared with patients who underwent simple extended laminoplasty (38 

cases, group B). The JOA score, improvement rate, VAS score, distance of retroposition of the spinal cord, cervical lordosis 

were compared between the two groups.

Results : Dural laceration occurred to five patients during surgery, three in group A and two in group B; cerebrospinal fluid 

leakage occurred to five patients, three in group A and two in group B. All patients were followed up for 10 to 48 months 

(mean 20.3 months). JOA scores and VAS scores in the last follow up period were significantly improved in the two groups 

than preoperative scores (p < 0.05). The improvement rate and JOA scores in group A were significantly higher than group 

B, while VAS scores in group A were significantly lower than group B (p < 0.05). There were no significant differences in 

cervical lordosis in the two groups in the last follow up (p > 0.05), and the distance of retroposition of the spinal cord in 

group A was higher than B (p < 0.05). No shut-up of the ‘door’ of vertebral lamina occurred in the period of follow-up.

Conclusions : Dural release on extended laminoplasty can achieve retroposition of the spinal cord for multi-level cervical 

myelopathy, which is more effective than simple extended laminoplasty.

Corresponding Author : yuwei Li (460910316@qq.com)

 



  

073072

Friday, M
arch 20, 2020 Fr

id
ay

, M
ar

ch
 2

0,
 2

02
0

PP09 Posterior Surgery 3
09:38-10:10 / Harmony Ballroom II

PP09-04

Multilevel Cervical Compressive Myelopathy : 
Comparison of Three Different Operative Techniques

Natarajan Muthukumar*

Department of Neurosurgery, Devadoss Hospital, India

Introduction : To compare the outcome and complications of three different operative techniques viz : double door 

laminoplasty (DDL), open door laminoplasty (ODL) and laminectomy with lateral mass fusion (LMF) for multilevel 

compressive cervical myelopathy due to cervical spondylosis (CSM) and/or OPLL.

Methods : Patients with multilevel CSM and OPLL were treated with DDL or ODL or LMF. All patients underwent neurological 

evaluation, plain radiographs, MRI preoperatively and plain radiographs and CT postoperatively. Axial neck pain was 

graded as mild, moderate & severe. Neurological improvement was assessed using Nurick’s grading. Complications were 

recorded. Mean follow up was 9 months.

Results : 15 patients underwent DDL, 18 underwent ODL and 20 underwent LMF. Only the first 20 patients operated 

with LMF were included in the LMF group as they were operated during the same period. In the DDL group all patients 

improved by at least one Nurick’s grade, inadequate radiological decompression was seen in 3 of 57 operated levels and 

there was two cases of postop C5 palsy. In the ODL group, all patients improved by at least one Nurick’s grade, there was 

inadequate radiological decompression in 6 of 72 levels and there was no postop C5 palsy. 50% of patients in both groups 

had significant axial neck pain postoperatively. In the LMF group, all patients improved by at least one Nurick’s grade, 

fracture of the lateral masses occurred in 4 of the140 lateral masses, there was no C5 palsy, screw pull out or breakage. 

Axial neck pain was not disabling in any patient.

Conclusions : All the three posterior approaches lead to equal neurological improvement. However, laminectomy with 

lateral mass fusion is associated with lesser complications with equally good outcome.

Corresponding Author : Natarajan muthukumar (drnmuthukumar@yahoo.com)

 

PP09-03

Clinical and Radiographic Outcomes of Modified Unilateral Open-door 
Laminoplasty with Posterior Muscular-ligament Complex Preservation For 

Cervical Spondylotic Myelopathy

Chao Chen*, Yong Gao, Yukun Zhang, Xinghuo Wu, Shuhua Yang, Zengwu Shao, Cao Yang

Department of Orthopaedics, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology,, China

Introduction : At present, the source and prevention strategies of Postoperative axial symptoms (AS) are not thoroughly 

understood and the current modified techniques cannot satisfactorily reduce postoperative AS. This study was to evaluate 

the efficacy of modified unilateral open-door laminoplasty with preserving posterior muscular-ligament complex in 

treating cervical compressive myelopathy (CSM).

Methods : From June 2014 to July 2016, thirty-two patients with CSM underwent modified unilateral open-door 

laminoplasty with preserving posterior muscular-ligament complex. Moreover, 23 patients with CSM underwent 

traditional unilateral open-door laminoplasty at the same time. The demographics, operation duration, blood loss 

volume, cervical curvature, cervical curvature index(CCI), range of motion(ROM), the union rate of the lamina hinge and 

that of spinous process-lamina, bilateral cervical posterior muscle volume at cross-section plane on MRI, axial symptoms, 

visual analogue scale(VAS) score, Japanese Orthopaedic Association(JOA) score, the neck disability index (NDI) and 

complications were recorded and analyzed at preoperation, postoperation and at final follow-up.

Results : The demographics, cervical curvature and ROM at preoperation, operation duration, blood loss and bone union 

rate were not significantly different among two groups. The cervical flexion curvature, cervical curvature, ROM and CCI of 

modified open-door laminoplasty were improved than control group at final follow-up (P <0.01). Postoperative JOA score 

and recovery rate of two groups had no significant difference (13.88 ± 1.48 vs 13.43 ± 1.53, P=0.29; 70.71 ± 14.02 vs 67.38 

± 13.69, P=0.39, respectively), while VAS score, NDI score were significantly reduced in modified group than control group 

(1.16 ± 0.57 vs 2.83 ±1.15, 5.66 ±2.46 vs 8.83 ±5.41, respectively) (P <0.01). At the final follow-up, the posterior muscle 

volume at hinge side was not changed compared to preoperation in modified group, while it was decreased in control 

group (P <0.01). And the posterior muscle volume of the two groups at door-open side was decreased compared to 

preoperation, but there was no significant difference between the two groups (P =0.09). Comparing the two groups, the 

difference of C5 nerve root palsy incidence was not statistically significant (P=0.16), but the difference of axial symptoms 

incidence was statistically significant (6% vs 26%), which is lower in modified group (P=0.04).

Conclusions : Modified unilateral open-door laminoplasty with preserving posterior muscular-ligament complex is an 

effective technique in treating CSM. This technique not only guaranteed to have good recovery of neurological functional 

and to maintain cervical curvature and range of motion, but also contributed to reduce the incidence of postoperative 

axial symptoms.

Corresponding Author : Chao Chen (chenchao027@163.com)
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PP10-02

Progression of Ossification of the Posterior Longitudinal Ligament after 
Cervical Total Disc Replacement

Sang Hoon Yoon*

Neurosurgery, The Armed Forces Capital Hospital, Korea

Introduction : Total disc replacement (TDR) is frequently performed anterior approaching method for the patients 

diagnosed with cervical disc herniation. This study aimed to assess the degree of ossification of the posterior longitudinal 

ligament (OPLL) progression after cervical TDR.

Methods : Twenty-two male soldiers who underwent cervical TDR surgery from 2009 to 2016 and were followed-up for 

more than 12 months were enrolled. The enrolled patients were classified as; 1) patients with pre-existing OPLL and 

without; and 2) patient showing progression of OPLL or not.

Results : Twenty-two men were included in the analysis. The mean follow-up period from the surgery was 41.4 months 

(range, 12–114 months). The mean age of all patients was 40.7 years (range, 31–52 years). TDR-only was used in 7 cases, 

and the hybrid surgery (TDR+ACDF) was used in 15 cases. The incidence of progression or newly development of OPLL 

was significantly higher in pre-existing OPLL group (p=0.01). In 11 cases showing the progression of the OPLL, the mean 

size of OPLL progression was 4.16 mm (range, 0.34–18.87 mm) in the longitudinal height and 1.57 mm (range, 0.54–3.91 

mm) in thickness.

Conclusions : The progression of OPLL after cervical TDR was more frequent in patients with pre-existing OPLL than in 

patients without OPLL. Even though TDR is a major alternative to the treatment of cervical lesions to preserve vertebral 

segmental motion, careful attention should be paid to whether TDR should be used in patients with OPLL and this should 

be fully explained to the patient.

Corresponding Author : Sang Hoon yoon (arch73@gmail.com)

 

PP10-01

Whether CDR Is Suitable For Cervical Spondylotic Myelopathy with 
High Signal of Spinal Cord

Yunfei Huang*, Jijun Liu, Lei Guo, Junsong Yang, Dingjun Hao

spine surgery, xi’an red cross hospital, China

Introduction : To explore whether cervical spondylotic myelopathy patients with high signal of spinal cord are suitable for 

cervical intervertebral disc replacement through literature review and case retrospective study.

Methods : A retrospective analysis was performed on 65 patients with single-segmental cervical spondylotic myelopathy 

who were admitted to the spinal surgery department of our hospital from June 2013 to December 2016 and met the 

inclusion criteria. Among them, 35 patients underwent ACDF and 30 patients underwent CDR. Among them, 25 patients 

in ACDF group had high signal on T2WI of spinal cord. 10 cases in CDR group; The preoperative and postoperative clinical 

and MRI image data were analyzed to evaluate the changes of spinal cord signal before and after the average follow-up 

of 14.5 months, and the changes of different types of spinal cord high signal before and after the surgery were compared. 

The improved JOA score and clinical improvement rate (RR) were used to evaluate the clinical prognosis.

Results : For without high T2WI signal intensity score change after statistics analysis, two kinds of operation method of 

postoperative patients with clinical period had no statistical significance (p > 0.05); The clinical improvement rate was not 

statistically significant (p>0.05) when high T2WI signal was observed. The clinical improvement rate of patients with low 

T1WI signal was statistically significant (p<0.05), and the clinical prognosis of patients with low T1WI signal/high T2WI 

signal in the intramedullary was worse than that of patients with high T1WI signal/high T2WI signal.

Conclusions : changes in MRI signal intensity in patients with cervical spondylotic myelopathy have a variety of types. High 

signal on T2WI of spinal cord is not a contraindication for artificial cervical disc replacement, but for patients accompanied 

by high signal on T1WI and T2WI. ACDF was recommended due to poor prognosis.

Corresponding Author : yunfei Huang (304921241@qq.com)
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PP10-04

Incidence of Bone Loss after Prestige-LP Cervical Disc Arthroplasty : a Single-
center Retrospective Study of 396 Cases

Tingkui Wu, Beiyu Wang*, Hao Liu, Kangkang Huang, Chen Ding, Xin Rong

Department of Orthopedic Surgery, West China Hospital, China

Introduction : Bone loss (BL) at the arthroplasty segment after cervical disc arthroplasty (CDA) has not been well recognized.

The incidence of Bone loss (BL) may be correlated with the prosthesis type. Currently, no study has reported the incidence 

of BL after CDA with the Prestige-LP disc and this remain an active area of research to better understand BL and its clinical 

significance.Therefore, this study aimed to determine the incidence of BL after Prestige-LP CDA and evaluate the impact 

of BL on clinical and radiological outcomes.

Methods : We retrospectively reviewed patients who underwent Prestige-LP disc and followed for 12 months from January 

2008 to October 2018 at our institution. Clinical outcomes were evaluated based on Japanese Orthopedics Association 

(JOA) score, Visual Analogue Scale (VAS) and Neck Disability Index (NDI). Radiological variables, including cervical lordosis, 

disc angle, global and segmental range of motion (ROM), heterotopic ossification (HO), and BL, were retrieved. The BL was 

graded as per the Kieser classification.

Results : A total of 396 patients and 483 CDA segments were evaluated. Among them, 175 (44.2%) were male and 221 

(55.8%) were female. The average age of the patients was 46.59 years old and the mean follow-up duration was 29.62 

months. BL occurred in 56.6% of patients and 52.8% of CDA segments. Mild BL occurred in 30.2%, moderate BL in 37.3%, 

and severe BL in 32.5% of CDA segments. Notably, 88.2% of CDA segments developed BL within the first 3 months and 

19.1% of them progressed at 6 months. However, progressive BL after 12 months was radiographically not seen. 50.2% of 

CDAs showed superior and inferior endplates involvement. The incidence of BL was associated with age, surgery type and 

incidence and grade of HO. Patient with BL had a better segmental ROM, but no relationships between patients with or 

without BL were found in clinical outcomes.

Conclusions : This study showed that BL was a common but self-limited phenomenon after CDA. Most of BL occurred at 3 

months and continued until 6 months. It occurred more often in younger patients and in those underwent 2-level CDA. 

However, patients suffering from BL showed no deterioration of the clinical outcomes, greater motion preservation at the 

arthroplasty level and lower incidence with lower grade of HO

Corresponding Author : Beiyu Wang (dove-baker@163.com)

 

PP10-03

A Minimum of Ten-year Follow-up on Radiological and Clinical Outcomes of 
Total Cervical Disc Replacement with Prodisc-C Prosthesis

Shuai Xu, Haiying Liu*

Spinal Surgery, Peking University People’s Hospital, China

Introduction : There has still been unidentified long-term clinical and radio-graphic outcomes with comprehensive 

parameters of total cervical disc replacement with Prodisc-C. This study was to evaluate radiographic and clinical efficacy 

of Prodisc-C at a minimum of 10-year follow-up (FU).

Methods : A retrospective study was performed on patients underwent single- to three-level TDR with Prodisc-C from 

December 2005 to April 2018. A total of 118 patients (66 male and 52 female) with an average age of 46.84±9.39y 

(25~62y) were enrolled. There were respectively 38, 28 and 52cases with radiculopathy, myelopathy and mixture of 

cervical spondylosis and respectively 90, 20 and 8 cases underwent single-level, consecutive double-level and three-level 

TDR from C3 to C7 with a total artificial discs of 154. Clinical outcomes at pre- and post-operation included visual analogue 

scale (VAS), Neck Disability Index (NDI), Japanese Orthopedic Association (JOA) score and Odom’s criteria. The radiological 

parameters contained range of motion (ROM), sagittal lordosis and intervertebral disc height (IDH). Complications such 

as implant migration and subsidence, implant loosening and locking, heterotopic ossification (HO) and adjacent segment 

degeneration (ASD) were also measured. Further analysis was performed on index-segmental ROM between ASD and 

non-ASD group and between HO and non-HO group.

Results : All participants completed follow-up with an average of 135.8m (121~150m). There were significant improvement 

in NDI, JOA, VAS and Odom’s Criteria at postoperative 1w and final follow-up (P<0.05) with no case of reoperation, where 

VAS and NDI gained further improved at final follow-up compared to postoperative 1w. Both C2-C7 and index-segmental 

ROM decreased at 1w and more than 10y (P<0.05) but not at other follow-up points (P>0.05) while ROM of UAS and LAS 

kept stable statistically (P>0.05).There was no significance between preoperative C2-C7 lordosis and follow-up points 

(P<0.05) but the index-segmental lordosis got correction at 1w, 6m, 1y and 2y (P>0.05). IDH of implanted segment 

increased (P<0.05) at each follow-up time compared to baseline while that of UAS and LAS keep stable (P>0.05).There 

was no case with postoperative implantation migration, subsidence or loosening. No significance on migration and 

subsidence was found between other follow-up and 6m after surgery (P>0.05) but a significance on disc-locking at final 

follow-up (10.4%) compared to 6m (P<0.05). The incidence of UASD and LASD at 1w were 1.3% and 3.6%, respectively and 

there were significance among each follow-up times (P<0.05). Index-segmental ROM in ASD group were less than non-

ASD group at all follow-up times but with no significance (P>0.05). There was 58.4% of HO incidence from postoperative 

6m, which increased compared to 6m with a prolonging follow-up (P<0.05). Index-segmental ROM in HO group was less 

than non-HO group at 6m, 2y, 5y and 10y (P<0.05).

Conclusions : There is no much impact on adjacent segments after TDR. Clinical outcomes are seldom disturbed even with 

a partial of radiographic complications. TDR with Prodisc-C is considered to provide long-term safe and identified efficacy.

Corresponding Author : Haiying Liu (Liuhaiying1131@sina.com)

 



  

079078

Friday, M
arch 20, 2020 Fr

id
ay

, M
ar

ch
 2

0,
 2

02
0

PP11 Posterior Surgery 4
10:10-10:42 / Harmony Ballroom II

PP11-02

The Transformation from Cervical Disc Herniation to OPLL : a Progressive 
Cervical Spinal Stenosis Case with 30 Years Follow-up

Boyin Zhang, Jiarong Deng, Qingsan Zhu*

Orthopedics Department, China-Japan Union Hospital of Jilin University, China

Introduction : Decompression operation is an effective therapeutic treatment severe cervical spinal stenosis. However, the 

impact of operation to disease progression remains largely unknown.

Methods : Hereby a progressive cervical spinal stenosis case, the intraspinal compression transformed from single segment 

disc herniation to multiple stage OPLL over the past 28 years.

Results : The overview of the case as follows. The patient was admitted to PLAGH for unsteadily walking twenty-eight years 

ago, and the cervical MRI showed an unilateral compression on C3-4 segment. The total laminectomy was performed 

from C3 to C5, and the symptoms were relieved post decompression. However, fifteen years later, the upper motor 

neuron symptoms of the patient start to aggravated. In addition, the cervical kyphosis, C3-4 segment spine T2WI high 

signal lesion, C2-4 continuous OPLL and C5-7 skipping OPLL were detected radiologcially. Consequently, the patient 

was readmitted and underwent the hybrid cervical operation, C2-4 enlarged laminectomy neurolysis and fixation, C5-7 

enlargement laminoplasty. Although the symptoms were alleviated gradually post operation, the reasons lead to stenosis 

deterioration and ossification ligament occurrence worthy of discussion.

Conclusions : By summarizing the disease transformation and the operation history of this patient for twenty-eight 

years, we not only concludes the treatment principal of progressive cervical spinal stenosis, but discuss the relationship 

between the OPLL and surgical intervention. The ossification ligament occurrence, either continuous or skipping type, 

largely results from cervical intervertebral instability post laminectomy.

Corresponding Author : Qingsan Zhu (zhuqs@jlu.edu.cn)

 

PP11-01

Selective Laminectomy in Patients with Cervical Spondylotic Myelopathy 
Associated with Kyphosis : a Retrospective Study of 379 Cases

Ken Ninomiya1*, Kunimasa Okuyama1, Ryoma Aoyama2, Satoshi Nori2, Junichi Yamane3, Kazuya Kitamura4, Ukei 

Anazawa2, Tateru Shiraishi5

1Department of orthopedics surgery, Shizuoka City Shimizu Hospital, Japan, 2Department of orthopedics surgery, Tokyo Dental College 

Ichikawa General Hospital, Japan, 3Department of orthopedics surgery, Murayama Medical Center, Japan, 4Department of orthopedics 

surgery, Saiseikai Yokohamashi Toubu Hospital, Japan, 5Department of orthopedics surgery, Shiraishi Spine Clinic, Japan

Introduction : Selective laminectomy (SL) is reported to minimize the surgical invasiveness required for CSM by selecting 
the decompression laminae without disturbing deep extensor muscles and facet joints. However, the limited number of 
SLs may decrease the posterior spinal cord shifting (PSCS) and worsen the surgical outcomes, especially in patients with 
kyphosis. This study aimed to investigate the features of SL for CSM, with regard to the presence of kyphosis.

Methods : The study included 379 CSM patients who underwent SL and were followed up for >2 years in two hospitals. The 
first surgical choice was SL, but fixation surgery was considered for patients with local kyphosis >20°. Sagittal radiographic 
parameters and JOA scores were evaluated. PSCS was calculated at the most stenotic level on sagittal MRI. Patients with a 
C2–C7 angle <0° were assigned to the K group, and those without this radiographic feature were assigned to the non-K 
group. Patients who showed a decrease in the C2–C7 angle >5° postoperatively were assigned to the D group, and those 
without this radiographic feature were assigned to the non-D group. Student’s t test and ANOVA were performed, and a 
p-value <0.05 was considered significant.

Results : Preoperative kyphosis was observed in 39 patients (10.3%). On comparing analysis between the K and non-K 
groups, we noted significant differences in the preoperative C2–C7 angle (°) (K group vs. non-K group : -8.1 ± 5.7 vs. 18.1 
± 12.2; p < 0.01), C2–C7 sagittal vertical axis (mm) (16.9 ± 8.4 vs. 26.8 ± 8.7; p < 0.01), and C7 tilt (°) (18.6 ± 7.2 vs. 27.4 
± 7.7; p < 0.01) and the postoperative C2–C7 angle (°) (1.2 ± 10.4 vs. 18.5 ± 13.4; p < 0.01) and C7 tilt (°) (17.9 ± 9.5 vs. 
27.6 ± 9.3; p < 0.01). The JOA recovery rate and PSCS were not significantly different between the two groups. Correlation 
analysis showed no significant difference between PSCS and the JOA recovery rate (R2 = 0.005). The association between 
PSCS and laminectomy number was as follows (PSCS [mm]/laminectomy number) : 1.0 ± 0.91/1, 1.5 ± 1.0/2, 1.7 ± 1.1/3, 
2.0 ± 1.1/4, 1.9 ± 2.5/5 (laminectomy number vs. laminectomy number : 1 vs. 3; p < 0.01, 1 vs. 4; p < 0.01, 2 vs. 4; p = 0.02). 
Moreover, a postoperative decrease in the C2–C7 angle >5° was observed in 3 (7.7%) and 88 (25.9%) patients in the K and 
non-K groups, respectively (p = 0.01). The mean JOA recovery rates were 43.9 ± 29.5 and 44.8 ± 30.0 in the D and non-D 
groups, respectively (p = 0.81).

Conclusions : Satisfactory surgical outcomes and a low incidence of kyphotic progression were observed among the 
patients with kyphosis after SL. The degree of PSCS was correlated with the laminectomy number but not with the JOA 
recovery rate. Therefore, additional laminectomy to increase PSCS might not be necessary. A postoperative decrease in 
the C2–C7 angle did not worsen surgical outcomes. Taken together, our findings suggest that the presence of kyphosis 
does not preclude the indication of SL for CSM.

Corresponding Author : Ken Ninomiya (kenninomi@aol.com)
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PP11-04

Correlation between Posterior Shift of K-Line and Outcome of Expansive 
Laminoplasty with Reattachment of the Spinous Process For Ossification of the 

Posterior Longitudinal Ligament

Ye Ji, Anlong Jiang, Jinglong Yan*

Orthopaedics, Second Affiliated Hospital of Harbin Medical University, China

Introduction : A retrospective study to investigate the correlation between the posterior shift of the K-Line and the outcome 

of expansive laminoplasty with reattachment of the spinous process for ossification of the posterior longitudinal ligament 

(OPLL)

Methods : From 2014 to 2015,62 patients with K-Line (+)OPLL underwent laminoplasty at our department were included 

in the present study. The KM was defined as a vertical interval from the ossified mass at the most narrow level of the spinal 

canal to the K-Line.The KM not only can quantify the K-Line, but also present the change of K-Line pre and postoperative 

(ΔKM).The pre- and postoperative C2-7Cobb angle and KM were compared in all the patients.Patients were divided into 2 

groups depending on the mean value of the ΔKM of all patients : group A :the ΔKM was greater than mean value; group 

B : the ΔKM was less than the mean value. Age, gender, operative time, follow-up time, recover rate of JOA score, pre and 

postoperative C2-7Cobb angle, JOA scores were compared between the 2 groups. The ΔKM value and recover rate of JOA 

was analyzed by Pearson correlation analysis.

Results : After operation,the KM value was significantly increased than that before opreation, which indicates that the 

K-Line shift posteriorly. There was no significant change in the C2-7Cobb angle before and after the operation. Pre 

and postoperative C2-7Cobb angle, operative time and follow-up time showed no significantly difference between 2 

groups(P>0.05). Age of patients in group A was lower than that of group B, and the difference was statistically significant 

(P<0.05). Except the influence of age, postoperative JOA socres and recover rate of JOA score of patients in group A was 

higher than that of group B, and the difference was statistically (P<0.05).There was a significantly correlation between 

ΔKM value and the recovery rate of JOA score(coefficient of correlation r=0.683).

Conclusions : Posterior laminoplasty with reattachment of the spinous process can effectively improve the clinical 

symptoms of OPLL patients, the mechanism may by the K-Line shift after decompression at C2 and T1.

Corresponding Author : Jinglong yan (gw6-yjl@hotmail.com)

 

PP11-03

Increase in Damage to the Deep Extensor Muscles Delays the Improvement of 
Neck Pain in Early Post-operative Period.

Ryoma Aoyama1*, Tateru Shiraishi1, Junichi Yamane2, Ken Ninomiya3, Kazuya Kitamura4, Satoshi Nori4, Naruhito Fujita1

1Orthopaedics, Tokyo Dental College Ichikawa General Hospital, Japan, 2Orthopaedics, Murayama Medical Center, Japan, 3Orthopaedics, 

Shizuoka city Shimizu hospital, Japan, 4Orthopaedics, Keio University, Japan

Introduction : Purpose of this study is to elucidate the correlation between the intensity of post-operative neck pain and 

the amount of surgical invasion to the posterior stabilizing structures in early post-operative period.

Methods : We retrospectively examined 69 patients who underwent muscle-preserving selective laminectomy due to 

cervical myelopathy. Pathogenesis of myelopathy was cervical spondylotic myelopathy in 50 patients, cervical ossification 

of the posterior longitudinal ligament in 16, cervical spondylotic amyotrophy in 2 and cervical disc herniation in 1. 

Fourteen patients underwent laminectomy of C4 and C5 laminae(G2-a), 11 patients underwent laminectomy of C5 and 

C6 laminae(G2-b), 33 patients underwent laminectomy between C4 and C6(G3), 11 patients underwent laminectomy 

between C3 and C6(G4). Visual Analog Scale (VAS) for neck pain (full score : 10) were recorded for each patient pre-

operatively and 1, 3, 7 days after surgery and on the day of discharge. We also examined operating time, intraoperative 

blood loss, and post-operative CRP and CPK.

Results : On the first day after surgery, the difference in VAS scores averaged +1.04 for G2-a, +2.83 for G2-b, +1.94 for G3 

and +0.88 for G4. On the third day after surgery, the difference in the scores averaged -0.51 for G2-a, -0.42 for G2-b, +0.97 

for G3 and +0.92 for G4. On the 7th day, its difference averaged -2.09 for G2-a, -1.99 for G2-b, -0.95 for G3 and +0.11 for 

G4. On the day of discharge, its difference averaged -3.61 for G2-a, -3.11 for G2-b, -3.29 for G3 and -1.5 for G4. Operation 

time and blood loss averaged 120 minutes and 4.8grams for G2-a, 118 and 30.3 for G2-b, 129 and 13.3 for G3, and 176 and 

9.4 for G4. CRP and CPK were higher according to the amount of surgical invasion.

Conclusions : Increase in damage to the deep extensor muscles delays the improvement of neck pain. On the first day 

after surgery, C5 and C6 laminectomy group presented greater neck pain, which could be produced by tougher muscle 

retraction in a small working space especially at lower levels. On the day of discharge, neck pain was decreased well 

regardless of the number of spinal levels interfered at surgery, due probably to less invasiveness of selective laminectomy.

Corresponding Author : Ryoma aoyama (aoyamar@tdc.ac.jp)
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PP12-02

Pearls & Technique of the Open Mouth Approach : Endoscopic Transoral 
Odontoidectomy

David Yuen-chung Chan1*, Wai-kit Mak1, Samuel Man-wai Chow2, Wai-sang Poon1, Danny Tat-ming Chan1

1Division of Neurosurgery, Department of Surgery, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong, 2Department 

of Otorhinolaryngology, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong

Introduction : Management of cranial cervical pathology is challenging with the consideration of decompression, stability 

and alignment. The technical pearls are to be discussed.

Methods : Endoscopic transoral odontoidectomy with or without C1 anterior arch osteotomy performed at Prince of Wales 

Hospital from January to December 2019 were reviewed for illustration of the operative technical pearls.

Results : The open mouth approach allows direct anterior access from C1-3. The midline anterior opening at the 

oropharyngeal mucosa is relatively thin and avascular. Bilateral belly of the longus coli were elevated with subperiosteal 

dissection. Throat packs are used to minimize the risks of aspiration. Retractors of choice including Crockard retractors, 

Boyle-Davis Gag retractors or Dingman retractors. C1 can be confirmed by direct palpation of the anterior tubercle, intra-

operative fluoroscopy and/or stereotactic navigation. With the use of endoscope, incision of the soft palate is usually not 

required. Laterally the dissection and osteotomy should not exceed 15mm from the midline. Insertion of nasogastric tube 

was performed at the end of the operation under endoscopic guidance immediately after closure. Post-operatively, the 

endotracheal tube was kept for 12 to 24 hours. All cases had functional improvement and were discharged within 1 week 

after the operation. The post-operative endoscopic assessment showed mucosal healing on post-operative Day 14 and 

Day 21. Other key components including patients’ selection and the consideration of stabilization with fusion.

Conclusions : Endoscopic Transoral Odontoidectomy is effective and safe in carefully selected cases.

Corresponding Author : David yuen-chung Chan (davidchan@surgery.cuhk.edu.hk)

 

PP12-01

Vertebral Body Rotational Osteotomy For Decompressing an Eccentrically 
Protruded Ossification of the Posterior Longitudinal Ligament : Technical Note 

and Case Series

Dong-Ho Lee*, Sehan Park, Jae Hwan Cho, Chang Ju Hwang, Jae Woo Park, Choon Sung Lee, Jae Hong Park, 

Suk-Kyu Lee, Kook-Jong Kim

Department of Orthopedic Surgery, Asan Medical Center, Korea

Introduction : Vertebral body sliding osteotomy (VBSO) has been reported as a technique to achieve anterior decompression 

caused by ossification of posterior longitudinal ligament (OPLL). The main advantage of the procedure is the decreased 

incidence rate of complications such as dura tear, implant dislodgement, and pseudarthrosis, which are prevalent 

during anterior cervical corpectomy and fusion. We introduce vertebral body rotational osteotomy (VBRO) which is a 

modification of previously reported vertebral body sliding osteotomy to achieve further decompression for eccentrically 

protruded OPLL mass. This study is designed to evaluate efficacy and safety of the technique and describe the procedures.

Methods : This is a case series for novel surgical technique. In this novel technique, the vertebra body is rotated after 

anterior translation of the vertebral body until the gap lateral to the mobile segment is closed. Rotating the vertebra body 

is expected to achieve further decompression as well as improve stability and minimize bone loss. Patients were evaluated 

radiographically with plain and dynamic cervical radiographs and pre- and postoperative computed tomography 

images. The surgical outcomes were also evaluated according to the Japanese Orthopaedic Association score for cervical 

myelopathy (C-JOA score) and neck pain/arm pain visual analogue scale (VAS) scores. 5 patients who underwent VBSO 

were evaluated. Clinical characteristics, estimated blood loss, operation time, and surgical complications were recorded. 

Radiological measurements were performed to analyze (1) canal occupying ratio; (2) OPLL mass anterior sliding; and (3) 

improvement of cervical lordosis.

Results : The average spinal canal compromised ratio by OPLL decreased from 49.5% preoperatively to 10.5% 

postoperatively. Cervical lordosis improved from -2.4 degrees preoperatively to -8.4 degrees postoperatively. There were 

no perioperative complications, including neurological deterioration, vertebral artery injury, esophageal injury, graft 

dislodgements, and dura tear. The neck pain/arm pain VAS and C-JOA scores improved postoperatively.

Conclusions : VBRO is a modification of VBSO, which involves rotating the vertebral body as well as anterior translation. The 

technique can achieve more efficient cord decompression for eccentrically protruded OPLL. The technique also minimizes 

bone loss and improves stability due to direct bone to bone contact caused by rotating the vertebral body.

Corresponding Author : Dong-Ho Lee (osdlee@gmail.com)

 



  

085084

Friday, M
arch 20, 2020 Fr

id
ay

, M
ar

ch
 2

0,
 2

02
0

PP12 Anterior Surgery 4
10:10-10:42 / Harmony Ballroom III

PP12-04

Spinal Canal Expansion Technique through Vertebral Body Anterior 
Translation Using Lordotic Bending Plate Fixation

Kook Jong Kim, Dong Ho Lee*, Choon Sung Lee, Chang Ju Hwang, Jae Hwan Cho, Jae Woo Park, Suk Kyu Lee, 

SeHan Park, Jae Hong Park

Department of Orthopaedic Surgery, Asan medical center, Asan Medica Center, Korea

Introduction : Anterior cervical discectomy and fusion (ACDF) is a common surgical procedure in patients with single or 

multiple-level cervical herniated disc and cervical myelopathy. We found that lordotic bending plate fixation widened the 

central canal by comparing pre- and post-operative CT of patients with ACDF of more than 2 levels. The purpose of this 

study is to report the spinal canal expansion technique using lordotic bending plate fixation for cervical herniated disc 

and myelopathy with mild kyphotic changes with multi-levels ACDF.

Methods : We retrospectively reviewed 23 patients who had cervical radiculopathy or myelopathy with mid kyphotic 

changes between 2015 and 2019. multi-level ACDF using lordotic bending plate was performed by single surgeon. 

Computed tomography scan were conducted to compare the pre- and post-operative sagittal AP canal diameter 

(measured at the mid-height of the vertebra to the nearest point on the spinolaminar line), vertebral body anterior 

translation, disc height, and the facet apposition (Fig.1).

Results : Twenty-three patients (12 male and 11 female) were enrolled in this study. The mean age of the patients was 

61.48±12.99 years. ACDF levels were 4 in C3-5, 11 in C4-6, and 8 in C5-7 Levels. The canal size increased to 1.37±0.60mm 

and there was a significant difference (P <0.001) between the pre-op (11.45±1.68mm) and post-op canal diameter 

(12.82±1.76mm). A vertebral anterior translation was measured as an increase of 13.30±3.94%. Also, the facet apposition 

variation increased to 12.07±9.07% and there was a significant difference (P <0.001) between the pre-op (0.68±0.11%) 

and post-op facet apposition (2.89±1.34%). Post-operative superior and inferior disc height were increased (2.53±1.26mm 

and 2.89±1.34mm) than pre-operative disc height, respectively.

Conclusions : When ACDF of multi-levels are performed, an anterior translation of the intervening vertebral body occurs 

due to the lag screw effect through the lordotic bending plate, and it is possible to increase the central canal of 1-2mm 

without the additional procedure. This effect may be made by realignment of spinal canal with reduction of hypolordotic 

or kyphotic curve. It was also confirmed that the subluxated facet was also reduced by an increase in disc height and 

anterior translation of the vertebral body.

Corresponding Author : Dong Ho Lee (dlee@amc.seoul.kr)

 

PP12-03

Posterior Cervical Osteophyte Decompression Using a Curved Bone-Removal 
Device during Anterior Cervical Corpectomy and Fusion Procedures : 

Technique Description and Case Series

Michael A. Millgram1*, Richard D. Guyer2, Ran Harel3, Ely Ashkenazi1

1Israel Spine Center, Assuta Hospital, Israel, 2Center for Disc Replacement, Texas Back Institute, United States of America, 3Spine Surgery 

Division, Sheba Medical Center, Israel

Introduction : Spinal osteophytes pressuring adjacent neural structures can cause pain and neurological symptoms and 

may require surgical removal. However, surgical decompression of posterior cervical osteophytes is complicated due to 

the difficult access to the osteophtes and their proximity to neural structures, increasing the risk of neurological damage. 

Anterior cervical corpectomy and fusion (ACCF) can be useful for treating these pathologies, but the removal of several 

vertebral levels requires more extensive surgery and increases the risk of complications, mechanical failure and potential 

instability.

The authors have previously described the hybrid decompression and fixation technique, involving a combination of 

corpectomies and discectomies to preserve a vertebra intact within the area of the decompression. This technique was 

developed in order to avoid adjacent corpectomies and reduce the risk of mechanical instability. The authors present in 

this study their experience with a new FDA-approved shielded curved drilling device, facilitating osteophyte removal in 

ACCF procedures at levels adjacent to the resected vertebra. The use of this device results in reducing the need to address 

additional surgical levels, such as additional vertebral body resection, thus preserving spinal stability.

Methods : Thirty-one patients that were candidates for an additional adjacent corpectomy or discectomy, were treated 

for osteophyte removal using the suggested technique. Following a standard left-sided anterior cervical approach and 

cervical corpectomy, the device is inserted through the removed vertebral trough into the bone edge of the adjacent 

vertebral body osteophyte, anterior to the posterior longitudinal ligament. As opposed to the osteophyte removal using 

traditional tools, such as Kerrison rongeurs, the device is not placed between the osteophyte and the dura. Instead, the 

device is placed above and parallel to the thecal sac and used to drill into the osteophyte and not behind it, thus reducing 

the risk of spinal cord injuries. Since deflection of the underlying thecal sac is not required, the risk of a compressive injury 

is reduced. Osteophyte removal was verified using intraoperative imaging. Discectomies at both edge of the resected 

vertebra and implant insertion completed the procedures.

Results : All procedures were uneventful and without major complications. The average surgery time was 75 minutes. The 

average hospitalization duration was 3.5 days. Osteophyte removal, as verified by intraoperative O-arm CT imaging, was 

satisfactory. On average, Patient back VAS scores were improved by 1.6 and radiating pain VAS scores were improved by 

1.53. Patient disability was improved as indicated by the SF36 scores, which were improved in 8 out of 9 domains.

Conclusions : The presented device enabled safe and efficient removal of osteophytes sparing adjacent vertebral removal 

in ACCF procedures, thus improving the clinical outcome.

Corresponding Author : michael a. millgram (israelspinecenterresearch@gmail.com) 
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PP13-02

Posterior Atlantoaxial Joint Release, Bone Grafting and Internal Fixation For 
the Treatment of Irreducible Atlantoaxial Dislocation with Partial Reduction

Jia Shao, Kun Gao, Zhenghong Yu, Yanzheng Gao*

Spinal Surgery, Henan Provincial People’s Hospital, China

Introduction : Irreducible atlantoaxial dislocation (IAAD) was generally treated with anterior transoral or retropharyngeal 

release, posterior bone grafting and fusion with internal fixation. However, treatment of partially reduced IAAD under 

general anesthesia with heavy weight skull traction was still controversial.

Methods : A retrospective case-control study was conducted to analyze the clinical data of 42 patients with IAAD from 

January 2014 to October 2017 treated in our Hospital, including 17 males and 25 females; age ranges from 12 to 72 years 

old, with an average of (47.2 ± 11.3) years old. Eighteen cases underwent posterior atlantoaxial joint release, bone grafting 

and fusion with internal fixation (A group), 24 cases underwent anterior transoral or retropharyngeal release, posterior 

bone grafting and fusion with internal fixation (B group). The operation time, intraoperative blood loss, preoperative and 

postoperative anterior atlantodental interval (ADI), clivus-canal angle (CCA), cervicomedullary angle (CMA), and Japanese 

Orthopaedic Association (JOA) scores between the two groups were compared. The improvement rate of JOA scores at 

the last follow-up of the two groups and the atlantoaxial joint fusion rate at 3 months and 6 months after surgery were 

calculated and compared.

Results : All patients were followed up for 12 to 40 months with an average of 24.6 months. The operation time of A 

group [(138.1±25.6) min : (242.8±38.1) min] and the intraoperative blood loss [(179.3±48.7) ml : (218.2±42.6) ml] were 

significantly shortened or decreased compared with B group (P<0.05). There were significant differences between the 

ADI, CCA, CMA and JOA scores before the operation and during the last follow-up in both of A and B group (P<0.05), 

and there was no significant difference between the two groups (P>0.05). There was no significant difference in JOA 

improvement rate between the two groups (P>0.05). Continuous callus in the lateral mass or posterior arch was seen in 

15 cases of the A group at the follow-up 3 months after operation. The fusion rate was 83% 3 months after operation, and 

100% 6 months after operation. Absorption of the bone graft was found in 3 cases at the lateral atlantoaxial joint, and 

5 cases at the posterior arch. Continuous callus in the posterior arch was seen in 19 cases of the B group at the follow-

up 3 months after operation. The fusion rate was 79% 3 months after operation, and 100% 6 months after operation. 

Absorption of the bone graft was found in 8 cases at the posterior arch. No hardware failure or loss of reduction was 

found in both of the two groups. There was no significant difference in the fusion rate between the two groups (P>0.05).

Conclusions : Posterior atlantoaxial joint release, bone grafting and fusion with internal fixation can be used to treat 

the partially reducible IAAD through a single approach. The reduction effect was comparable to anterior transoral or 

retropharyngeal release, posterior bone grafting and fusion with less operation time and intraoperative blood loss. The 

fusion rate was high and the clinical effect was satisfactory.

Corresponding Author : yanzheng Gao (doctorgao63@126.com)

 

PP13-01

Is Atlanto-axial Joints Fusion the Better Choice For High Cervical Spine 
Surgery? a Comparison of Two Posterior Surgeries.

Jia Nan Zhang, Ding Jun Hao*, Yong Fan, Xin He

spine surgery, Xi’;an Jiao-Tong University,Xi, China

Introduction : Many high cervical diseases need internal fixation in order to obtain satisfactory immediate stability when 

they underwent surgical treatment, but bone graft and fusion is an important method to get permanent and reliable 

stability. Atlanto-axial joints fusion and occipital-cervical fusion are both effective methods. The purpose of this study is to 

compare the clinic outcomes of these two methods.

Methods : This is a retrospective study. Between January 2015 and January 2018, there were 20 patients underwent atlanto-

axial joints bone graft and fusion in our department(AAF Group)(The bone came from posterior arch of atlas). All patients 

underwent X ray, computed tomography(CT) scanning, magnetic resonance imaging (MRI), bone mineral density(BMD) 

and body mass index(BMI) evaluation before operation. Japanese Orthopedic Association (JOA) score and neck disability 

index(NDI) were evaluated at preoperation and the final follow up. Fusion was assessed by the CT scans. Propensity score 

matching identified 20 patients underwent occipital-cervical bone graft and fusion as control(OCF Group)(The bone 

came from ilium), from January 2012 to June 2018 using 4 independent variables (pre-operation) : age, sex, BMI and BMD. 

The clinical outcomes, includes fusion rate, fusion time and complications, of the two groups were compared.

Results : There was no significant difference about baseline and JOA between the two groups(P> 0.05). In AAF Group, the 

fusion rate was 100% (20/20) and fusion time was 7.8±2.9 months. In OCF Group, the fusion rate was 90% (19/20) and 

fusion time was 12.4±3.5 months. OCF Group had more operation time and blood loss (P<0.05). And OCF Group had 

higher NDI than AAF group (P<0.05). No failure of implant fixation. None intra-operative injure of nerve and important 

vessel and no postoperative neurologic deterioration occurred. 8 patients(40%) had pain in ilium after-operation in OCF 

Group.

Conclusions : Atlanto-axial joints fusion and occipital-cervical fusion are both effective, but atlanto-axial joints fusion had 

better clinical outcomes in NDI, operation time, blood loss, fusion rate, fusion time and complications.

Corresponding Author : Ding Jun Hao (haodjspine@126.com)
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PP14-01

Comparative Study of Halo-vest Immobilization Versus Anterior Spinal Fusion 
on the Clinical Outcomes For C2 Odontoid Fracture in the Elderly Patients : a 

Propensity-Score-Matched Analysis

Akira Honda1*, Yoichi Iizuka1, Nobuaki Michihata2, Tokue Mieda1, Eiji Takasawa1, Daisuke Tsunoda1, Sho Ishiwata1, 

Hideo Yasunaga3, Hirotaka Chikuda1

1Department of Orthopaedic Surgery, Gunma University, Japan, 2Department of Health Services Research, The University of Tokyo, Japan, 
3Department of Clinical Epidemiology and Health Economics, The University of Tokyo, Japan

Introduction : The incidence of C2 odontoid fractures in the elderly is increasing worldwide as population ages. Although 

the treatment of C2 odontoid fractures varies greatly from conservative treatment to surgical treatment, lack of evidence 

remains between halo-vest immobilization (HVI) and anterior spinal fusion (ASF) for C2 odontoid fracture. The aim of this 

study was to compare outcomes between HVI and ASF in patients with C2 odontoid fractures in the elderly.

Methods : We extracted data from the Japanese nationwide inpatient database for all patients who admitted with C2 

odontoid fracture from July 2010 to March 2017. We excluded the patients who 1) had severe consciousness disturbance 

at admission, 2) had multiple injuries, 3) died within 2 days after admission. One-to-one propensity score matched 

analysis was performed to compare the outcomes between the HVI and the ASF group. The primary outcome was in-

hospital mortality, and the secondary outcomes were complications after treatment, length of hospital stay, length of 

hospital stay after treatment intervention, patient’s status at discharge, and total cost.

Results : A total of 737 eligible patients were identified (309 men and 426 women; mean age 78 years). Of these, 635 

patients (86%) were treated with HVI and the remaining 102 patients (14%) received ASF. Propensity score matching 

created matched cohort of 93 pairs. In the propensity score-matched analysis, in-hospital mortality was similarly low 

between HVI and ASF group (1.0% vs 1.0%, p = 0.32). Complication after treatment had no significant difference between 

the two groups. Although patient’s status at discharge and total cost were not significantly different between the two 

groups, both length of hospital stay and length of hospital stay after treatment intervention were significantly longer in 

the HVI group than the ASF group (63 days vs 35 days, p < 0.001; 61 days vs 26 days, p < 0.001, respectively).

Conclusions : In this study using nationwide data, in-hospital mortality and post treatment complication had no significant 

difference between the HVI and the ASF groups. Although patient’s status at discharge and total cost were not significantly 

different between the two groups, the HVI group was more likely to have longer hospital stay than the ASF group. Use of 

halo-vest was not associated with any increase in mortality or post treatment complication in this population.

Corresponding Author : akira Honda (ahonda0711@gmail.com)

 

PP13-03

Posterior Release Reduction Fixation to Treated Basilar Invagination with 
Irreducible Atlantoaxial Dislocation

Tao Xu, Weibin Sheng*

spine, The first affiliated hospital of xinjiang medical unversity, China

Introduction : To evaluate the safety and efficient of posterior release reduction fixation to treat basilar Invagination with 

irreducible atlantoaxial dislocation, and to explore the indication and key techniques of posterior release reduction fixation

Methods : Consecutive 16 patients with BI and IAAD were surgically treated in our department from January 2007 to June 

2015. There were 8 males and 8 females, aged from 12 to 56 years, with a mean of 35.7±14.1 years. the clinical symptoms 

and signs was recorded,and preoperative imaging examination including anteroposterior, lateral, dynamic films, MRI, CT 

and 3-dimensional reconstruction views of cervical spine were performed to identify the series. There were 13 cases with 

atlanto-occipital fusion,7 cases with C2-3 fusion, 6 cases with Chiari malformation, 6 cases with Syringomyelia, and 8 cases 

with myelomalacia. All cases were treated by posterior release reduction fixation. The postoperative x-rays, MRI or CT was 

taken to observed the results of decompression, fixation and fusion. Neurological function was assessed by JOA scale and 

Ranawat’s score before, after surgery and at final follow-up.

Results : The operation time were 90-210 mins, average 145 mins. Blood loss 150-350ml, average 175ml.All cases were 

follow-up, the followed-up was arranged from 9 to 94 months, with an average of 46.63±33.29 months. JOA scores 

increased from 8.15 to 14.25 after surgery, the ratio of recovery was 76.8%. The excellent and good rate was 100%. 

Preoperative Ranawat’s score was grading II in 1 case, grading IIIA in 12 cases, grading IIIB in 3 cases, Postoperative score 

was grading I in 13 cases, grading II in 3 cases. The perioperative complications were discovered in 2 cases, including 

infection in 1 cases, cerebrospinal fluid(CSF)leakage in 1 cases, respectively.

Conclusions : BI and IAAD treated by posterior release reduction fixation is safety and efficient. Careful evaluation, proper 

selection of indications and prevention of perioperative complications are important consideration to ensure the success 

of surgery.

Corresponding Author : Weibin Sheng (xt0005@sina.com)
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PP14-03

Treatment Outcomes of Dens Fracture (Anderson Type II) in Elderly Patients

Shinji Tanishima*, Tokumitsu Mihara, Chikako Takeda, Shinya Ogawa, Hideki Nagashima

Department of Orthopedic surgery,Faculty of Medicine, Tottori University, Japan

Introduction : Dens fracture (Anderson type II) has a high risk of pseudoarthrosis. Typically, surgery is recommended to 

achieve good outcomes. Although some reports have shown the advantage of surgery in elderly patients with type II 

fracture, others have described the complications of surgery in elderly patients and have recommended conservative 

treatment. We investigated the treatment outcomes of dens fracture (Anderson type II).

Methods : We investigated nine patients (three men and six women) aged >70 years with dens fracture (Anderson type II). 

The mean patient age was 82.6 years (range, 72–94 years).

We investigated about treatment methods (Surgery or Conservative therapy), bone union, and treatment outcome.

Results : Of the nine patients, seven patients received conservative treatment involving a sternal occipital mandibular 

immobilizer as the initial treatment and two received surgical treatment involving C1/2 fixation using the Harms method. 

Two patients who received conservative treatment eventually received surgical treatment because of uncontrollable 

neck pain. Among the patients who received surgery, one patient achieved bone union, and the remaining patients 

died following surgery because of brain infarction. Although the five patients who received only conservative treatment 

experienced pseudoarthrosis, all achieved pain relief and sufficient physical activity, and they did not exhibit any 

neurological deflects.

Conclusions : Most patients received conservative treatment and achieved good outcomes regardless of the presence 

of pseudoarthrosis. Considering the possibility of complications after surgery in elderly patients with dens fracture 

(Anderson type II), conservative treatment might be a better choice in these patients.

Corresponding Author : Shinji tanishima (shinji@sanmediaor.jp)

 

PP14-02

Traumatic Atlanto-Occipital Dislocation : Analysis of 15 Survival Cases with 
Emphasis on Associated Upper Cervical Spine Injuries

Dong-Gune Chang1, Jong-Beom Park2*

1Orthopaedic Surgery, Inje University, Korea, 2Orthopaedic Surgery, The Catholic University of Korea, Korea

Introduction : Traumatic atlanto-occipital dislocation (AOD) is a rare and generally fatal injury. Information regarding 

associated upper cervical spine injuries that may affect treatment methods, outcomes, and prognosis is limited. Therefore, 

we performed the current study to investigate the incidence and characteristics of associated upper cervical spine injuries 

in 15 survival cases of traumatic AOD.

Methods : Fifteen patients (11 patients with posterior-type AOD and 4 patients with vertical-type AOD) who survived 

traumatic AOD were included in this study. Plain radiographs, computed tomography, magnetic resonance imaging, 

and medical records were reviewed. The incidence and characteristics of associated upper and lower cervical spine and 

thoracolumbar spine injuries and brain injuries were evaluated.

Results : Thirteen patients with traumatic AOD (11 patients with posterior-type AOD and 2 patients with vertical-type 

AOD) showed associated upper cervical spine injuries; the overall incidence was 87% (100% in posterior-type AOD and 

50% in vertical-type AOD). In posterior-type AOD, 8 (72.7%) patients had C1 fractures (4 patients had three-part fracture, 

3 patients had two-part fracture, and 1 patient had four-part fracture), four (36.4%) patients had C1 lateral mass fractures, 

two (18.2%) patients had transverse atlantal ligament injuries. In vertical-type AOD, 2 (50%) patients had C1-C2 vertical 

subluxation with C1 anterior arch horizontal and sagittal split fractures. In posterior-type AOD, 2 (18%) patients had lower 

cervical spine injuries and 1 (9%) patient had brain injury. In vertical-type AOD, 1 (25%) patient had thoracic spine injury, 

and 3 (75%) patients had brain injuries additionally.

Conclusions : Survival cases with traumatic AOD showed a high incidence of associated upper cervical spine injuries 

and brain injuries. High index of suspicion and careful radiologic examination are needed to investigate the presence 

of associated upper cervical spine injuries and brain injuries in traumatic AOD, which affects treatment, outcome, and 

prognosis.

Corresponding Author : Jong-Beom park (spinepjb@catholic.ac.kr)
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PP15-02

Surgical Treatment For Cervical Myelopathy Caused by Hypoplasia of the Atlas 
Associated with Atlantoaxial Dislocation

Wei Qu, Li Xiang Ding*

Spinal Surgery, Beijing Shijitan Hospital, Capital Medical University, China

Introduction : Cervical myelopathy caused by hypoplasia of the atlas associated with atlantoaxial dislocation(AAD) is 

rare, with previous reports describing treatment by C1 laminectomy and occipito-cervical fusion, which causes a loss 

of activity of the occipital-atlanto-axial joint. To preserve the activity of the atlanto-occipital joint in addition to ensuring 

sufficient decompression and reduction, we treated atlas hypoplasia associated with AAD by a new method. We also 

evaluated the clinical outcomes.

Methods : From April 2009 to December 2018, 18 patients were treated for atlas hypoplasia associated with AAD. All of the 

patients presented with neurologic deficits and were treated via posterior C1 laminectomy. The atlantoaxial facet joint 

was opened and released to restore the dislocation, and bone grafting was applied to the joint. The C1-C2 vertebrae were 

fixed with a pedicle screw-rod system. The patient’s neurologic status was evaluated using the Japanese Orthopaedic 

Association(JOA) scoring system pre-operatively and at the final follow-up. We also measured the range of motion (ROM) 

of the atlanto-occipital joint using dynamic radiography at follow-up.

Results : All pedicle screws were successfully placed in the patients. No spinal and nerve root injury or vertebral artery 

injury occurred during the surgery. All 18 patients exhibited complete decompression and reduction of AAD. The mean 

post-surgery follow-up period was 24.8±9.6(12-36)months. The average JOA score was 15.2±1.6 at the final follow-up, 

which was significantly higher than the pre-operative score of 9.7±2.5 (P<0.05).All of the patients had solid bony fusions 

in the atlantoaxial facet joints with no implant failures observed. The average ROM of the atlanto-occipital joint was 

14.6°±2.8°based on dynamic radiography at 1 year post-operation.

Conclusions : Posterior C1 laminectomy combined with atlantoaxial facet joint reduction and fusion and C1-C2 pedicle 

screw-rod fixation is an effective treatment for hypoplasia of the atlas associated with AAD. It preserves atlanto-occipital 

motion with solid stability, sufficient decompression, reduction and well bone healing.

Corresponding Author : Li Xiang Ding (qwqy0428@163.com)

 

PP15-01

Neck Pain and Bone Marrow Edema in Elderly Atlantoaxial Osteoarthritis

Toshiaki Maruyama, Kiyotaka Yamada, Nobuhiro Tanaka, Takeshi Hiramatsu, Takashi Hashimoto, 

Hiroki Fukui, Yoshinori Fujimoto*

Orthopaedic Surgery, JA Hiroshima General Hospital, Japan

Introduction : Although there is much condition of patients with neck pain, it is difficult to diagnose the pain source of the 

degenerative disease except trauma, tumor, and rheumatic disease. Especially, atlantoaxial facet joint osteoarthritis is not 

well described. We speculated that bone marrow edema (BME)on MRI at the atlantoaxial facet joint is strongly associated 

with the neck pain in patients with atlantoaxial facet joint osteoarthritis. The aim of this study is to evaluate the surgical 

outcomes of C1-C2 posterior fusion for atlantoaxial facet joint osteoarthritis with BME.

Methods : Three patients (1 male and 2 females, mean 83 years) with atlantoaxial facet joint osteoarthritis underwent 

C1-C2 posterior fusion. All patients had severe unilateral neck pain. Mean duration of neck pain was 22.3 months (19-

24 months). Preoperatively, we evaluated the degenerative changes of the atlantoaxial facet joint on X-ray and CT, and 

evaluated BME on T2 fat saturated MRI. The outcomes were evaluated using visual analog scale (VAS) for neck pain. Mean 

follow-up period was 10.3 months (7-13 months).

Results : In all patients, degenerative changes and BME of the atlantoaxial facet joints were found unilaterally at the same 

side of the patient’s neck pain. After C1-C2 posterior fusion, the mean VAS scores of neck pain were improved from 71.6 

to 23.3.

Conclusions : C1-C2 posterior fusion was effective for the neck pain caused by the atlantoaxial facet joint osteoarthritis 

associated with BME. From the results of this study, we suggest that it is possible to identify the localization of neck pain 

by evaluating BME on T2 fat saturated MRI.

Corresponding Author : yoshinori Fujimoto (to_shi715@yahoo.co.jp)
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PP16-01

Residual Deformity after Anterior Discectomy and Fusion For Unstable 
Hangman Fractures : Its Incidence, Effect, and Possible Solution

Guangzhou Li1, Qing Wang1*, Hao Liu2

1Department of Spine Surgery, Affiliated Hospital of Southwest Medical University, China, 2Department of Orthopedic, 

West China Hospital, China

Introduction : Anterior cervical discectomy and fusion (ACDF) for the treatment of unstable hangman’s fractures is preferred 

and reported with a satisfactory result by many authors. However, residual deformity between C2-C3 is not rare after 

surgery. There is a paucity of literature focusing on this issue. The aim of this study was to investigate the incidence 

and reason for residual deformity after ACDF for unstable hangman’s fractures and clarify its effect on the clinical and 

radiological outcomes.

Methods : A retrospective analysis of 28 patients with unstable hangman’s fractures treated with ACDF was undertaken. 

The follow-up evaluation included clinical and radiological outcomes. The angulation and anterior translation between 

C2-C3 were measured on lateral radiographs at the time of admission, after skull traction, immediate postoperation, and 

final follow-up. Residual deformity after surgery was defined as significant angulation (≥ 6°) and/or translation (≥ 3 mm). 

Patients were divided into two groups : those with and those without residual deformity. Comparisons were performed 

in these two groups.

Results : The mean follow up time was 18 months (range, 12-36 months). Seven patients were divided into group with 

residual deformity, and twenty-one patients were without. All patients with residual deformity had an angulation ≥ 11° 

and/ or translation ≥ 4 mm after skull traction. To the contrary, the remaining 21 patients without residual deformity 

had an angulation < 11° and translation < 4 mm after traction. Neck pain and neurologic deficits improved significant 

in all patients after surgery. Two patients with residual deformity complained mild residual neck pain at final follow-up. 

The evidence of fractures healing and intervertebral fusion was shown in all patients. No internal fixation failures were 

observed.

Conclusions : Residual deformity is common for patients after ACDF for unstable hangman’s fractures. The degree of 

angulation ≥11° and/ or anterior translation ≥4 mm after skull traction seems to be a predictor for postoperative residual 

deformity. In hangman’s fractures, fractures lines can occur in any part of the axis ring, an our study might raise the 

question that whether pedicle fractures, pars fractures, body fractures, lamina fractures and facet fractures in the axis ring 

could all be treated by the same technique, or whether they need to be tailored according to the fracture pattern and 

location. Therefore, we carefully postulate that the surgical strategy for these fractures may be : combined anterior C2-C3 

fusion without plate fixation and posterior C2 pedicle screw fixation or posterior C2-C3 screw fixation.

Corresponding Author : Qing Wang (wqspine2004@163.com)

 

PP15-03

Management of Pediatric Patients with Irreducible Atlantoaxial Dislocation : 
Transoral Anterior Release, Reduction, and Fixation

ChangRong Zhu, Hong Xia*

orthopedics, General Hospital of Southern Theater Command, China

Introduction : Although transoral atlantoaxial reduction plate (TARP) surgery has been confirmed to be safe and effective 

for adults who have irreducible atlantoaxial dislocation (IAAD) with or without basilar invagination or upper cervical 

revision surgery, it is rarely used to treat these disorders in children. The authors of this study aimed to report on the use 

of the anterior technique in treating pediatric IAAD.

Methods : In this retrospective study, the authors identified 8 consecutive patients with IAAD who had undergone surgical 

reduction at a single institution in the period between January 2011 and June 2104. The patients consisted of 5 males 

and 3 females. Three had os odontoideum, 2 had basilar invagination, and the other 3 experienced atlantoaxial rotatory 

fixed dislocation (AARFD). They were all treated using transoral anterior release, reduction, and fusion with the TARP. 

Preoperative and postoperative CT scans and MR images were obtained. American Spinal Injury Association 

(ASIA) Impairment Scale grades were determined.

Results : All symptoms were relieved in all 8 patients but to varying degrees. Intraoperative loose reduction and fixation of 

C1–2 were achieved in one stage. The 4 patients with preoperative neurological deficits were significantly improved after 

surgery, and their latest follow-ups indicated that their ASIA Impairment Scale grades had improved to E. Postoperative 

pneumonia occurred in 1 patient but was under complete control after anti-infective therapy and fiber optic–guided 

sputum suction

Conclusions : One-stage transoral anterior release, reduction, and fixation is an effective, reliable, and safe means of treating 

pediatric IAAD. The midterm clinical results are satisfactory, with the technique eliminating the need for interval traction 

and/or second-stage posterior instrumentation and fusion.

Corresponding Author : Hong Xia (gzxiahong2@126.com)
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PP16-03

Quality of Life and Profile of Non-Surgically Treated Patients with 
Unstable Cervical Spine Trauma

Pierre Mangubat Mella1*, Jesronne Abrea2

1Orthopedics, Consultant, Philippines, 2Orthopedics, Resident, Philippines

Introduction : The incidence of traumatic cervical spine fractures (CS-fx) in the general population is largely unknown. 

Patients with cervical spine injuries are a high-risk group, with the highest reported early mortality rate. VSMMC is the 

only tertiary hospital in whole region 7 who have Orthopaedics training program, our institution caters around 180 spine 

patients admitted last year which of whom 30 had cervical cord injuries.

Methods : This is a retrospective cross-sectional chart review study involving charts of patients with cervical fractures 

treated in Vicente Sotto Memorial Medical Center from January 2016 to December 2016 and eventually followed up in 

order to measure their quality of life thru SF 36 questionnaire. Ethical considerations were upheld and the protocol was 

reviewed by the hospital’s research committee.

Results : The 50 patients with cervical fracture had the following demographics majority were 46-60 years old (60%), males 

(92%), while their typical clinical characteristics includes incomplete spinal cord injuries 31/50(62%). The causes of injuries 

were 27/50(54%) falls, 18/50(36%) motor vehicles accidents, and 5/50 (10%) violence. Only 38% had surgery while 68% 

had none. For those who had surgery all were operated after 24 hrs had elapsed. Cross-sectional analysis noted that those 

with higher quality of life at post-treatment belong to the younger group, those with incomplete injury, with injuries due 

to fall, those patients with ASIA D Incomplete Spinal Cord Injury to whom no surgery was done, and those who were 

discharged properly.

Conclusions : Most cervical spine injuries admitted in our institution were due to falls, motor vehicular accident and gunshot 

perhaps due to lack of diagnostics and equipment many of them succumbed. Patients mostly younger with incomplete 

spinal cord injury and with ASIA scores of D have good prognosis as evidenced by their good perception in life based on 

SF 36 Quality of Life measurement tool

Corresponding Author : pierre mangubat mella (mellaortho@gmail.com)

 

PP16-02

Risk Factors of Prolonged Pulmonary Supportive Care after Spinal Cord Injury

Jong Hyun Ko, Hyeong Jik Kim, Tae Young Kwon, Kyung Jin Song*

Orthopedic surgery, Chonbuk National University Hospital, Korea

Introduction : Tracheostomy and ventilator care are common after spinal cord injury. Many studies have tried to identify 

several risk factors of tracheostomy after spinal cord injury, neurologic level of injury on admission and complete SCI are 

known to independent predictors of tracheostomy. But It is difficult to predict cervical spinal cord injury patients who 

will require tracheostomy and prolonged ventilation. The purpose of this study is to incidence and identify risk factors for 

the need for tracheostomy and prolonged ventilator care after cervical spinal cord injury based on clinical parameters.

Methods : We analyzed patients whose surgery was performed for acute cervical spinal cord injury above C5 from 2013 to 

2017. Patients who need brain surgery or abdominal surgery or death in less than 7 days were excluded. Medical records 

were reviewed for demographics, admission ASIA Impairment scale, radiologic level of injury, neurological level of injury, 

presence of ossification of posterior longitudinal ligament, postoperative pulmonary complication. Patients requiring 

tracheostomy and ventilator care were compared with those who did not require. The statistical analysis was performed 

by Chi-squared or Fisher’s exact test and logistic regression analysis.

Results : A total of 126 patients with acute cervical SCI were enrolled. Of these patients, 18(14.2%) patients required 

tracheostomy and 108(85.6%) patients did not. There were no significant difference in age(60.0±11.6 vs 61.3±11.2, 

p=0.617), smoking rate(38% vs 42%,p=0.074), existing pulmonary disease(1 cases vs 5cases, p=0.87), presence of OPLL(3 

cases vs 18 cases, p=0.924), injury mechanism following Allen’s classification (DE 81cases, DF 16 cases, CE 24 cases, 

CF 4 cases, VC 1cases, p=0.43), time from injury to surgery (19±8.1 vs 30±0.3, p=0.076). There was also no difference 

between one and multiple lesions above C5 level on MRI (1.8 ±0.6 vs 1.6±0.5, p=0.183). Patients requiring tracheostomy 

and ventilation support had significantly different in ASIA impairment scale (p=0.00), initial elbow flexion low motor 

grade (1.3±1.6 vs 3.4±1.4, p=0.00), C5 dermatome paresthesia (0.7±0.6 vs 1.4±0.5, p=0.00), postoperative aspiration 

pneumonia (61% vs 7%, p=0.00, OR 19.63), postoperative atelectasis requiring airway toileting (44% vs 0.009%, p=0.00, 

OR 85.6). Following adjustment for risk factors, odd ratio in ASIA impairment scale A was 137.23, in ASIA impairment 

scale A, B was 37.73. Odd ratio below motor grade 3 in elbow flexion was 6.73, in C5 dermatome paresthesia was 5.935. 

Neurologic level of injury was not statically significant between groups (3.6±0.9 vs 4.0±0.9, p=0.319), but level above C3 

was statically significant (9cases vs 28 cases, p=0.038, OR 4.31).

Conclusions : In acute SCI, 14% of patients will require tracheostomy. Unlike previously known, smoking, existing pulmonary 

disease, time from injury to surgery is not associated with the need for tracheostomy and ventilator care. Initial ASIA 

impairment scale, initial elbow flexion motor grade below 3, C5 dermatome paresthesia, neurologic level of injury above 

C3, postoperative aspiration pneumonia and atelectasis were independently associated with the need for tracheostomy 

and ventilator care.

Corresponding Author : Kyung Jin Song (kysong@jbnu.ac.kr) 
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PP17-02

Effects of Atlas Posterior Arch Hypoplasia on the Development of 
Retro-odontoid Pseudotumor

Seok Won Lee, Muneaki Masuda*, Eiji Mori, Osamu Kawano, Takeshi Maeda

Orthopedics surgery, Spinal Injuries Center, Japan

Introduction : Retro-odontoid pseudotumor(ROP) is an epidural soft tissue mass formed behind the dentate, secondary to 

the instability of the atlantoaxial joint, Which in sometimes, may cause compression myelopathy. However, minor accounts 

of studies have been conducted on anatomical predisposition to development of ROP. In this study, we evaluated and 

examined the anatomical features of the atlas(C1) regarding the occurrence of ROP.

Methods : Twelve patients (8 males : 4 females) who underwent surgical treatment for ROP at our institute were enrolled as 

ROP group. For evaluation of clinical parameters, height, weight, BMI were noted. And for evaluation of clinical imaging, C1 

lamina cross-sectional area by lateral view of X-ray, Atlantodental Interval(ADI), ADI difference in flexion-extension(ΔADI), 

C1 anteroposterior interval(API)/lateral diameter and cross-sectional area(CSA) of C1 by CT were taken and measured. 

As a control group, 13 patients (10 males:3 females) who also received cervical spine surgery yet with non-ROP, were 

randomly selected. And the same evaluation was performed on them and statistical studies were conducted between 

these two groups.

Results : The C1 posterior arch cross-sectional area averaged 106.9 mm² in the ROP group versus 141.8 mm² in the non-

ROP group, API averaged 29.7mm in ROP group, 33.9mm in non-ROP group, CSA averaged 652.1mm in ROP group, 

774.3mm in non-ROP group and ΔADI averaged 1.27 mm in the ROP group compared to 0.67 mm in the non-ROP group. 

In single variate analysis, statistically significant differences were observed in C1 lamina cross-sectional area, API, and CSA. 

In addition, in multivariate logistic analysis of these three items, C1 lamina cross-sectional area and API had a significant 

association with ROP formation. A negative correlation between ΔADI and C1 lamina cross-sectional area was observed 

and it may suggest that the instability of the atlantoaxial joint may be in correlation with decreasing area of C1 lamina 

cross-section.

Conclusions : In previous reports, CSA and API were used as indicators of C1 hypoplasia, and their relationship with ROP 

formation was suggested. In this study, C1 lamina cross-sectional area was newly found as a predictor of ROP formation. 

Decrease in C1 lamina cross-sectional area is useful as a predictor of atlantoaxial joint instability as well as subsequent 

ROP formation.

The C1 lamina cross-sectional area can be evaluated easily with X-ray, which could possibility prove to be a more 

convenient method of evaluation.

Corresponding Author : muneaki masuda (sudarax@mac.com)

 

PP17-01

Frequency and Type of Ponticulus Posticus and Lateralis in a Chinese 
Population : a CT-based Analysis of 4047 Cases

Zhang Jun*, Zhao Tingxiao, Huang Yazeng

orthopedics;, Zhejiang Provincial People’s Hospital;, China

Introduction : Ponticulus posticus (PP) and ponticulus lateralis (PL) are bony anomalies of the atlas. This study aimed to 

investigate the prevalence and type of PP and PL in the Chinese population by analyzing computed tomography (CT) 

scans, and to uncover the pathogenesis of PP and PL.

Methods : A total of 4,047 cases were included in this study. We evaluated cervical spine CT scans with three dimensional 

reconstructions and collected age, gender, and presence of PP and PL in each case. If either or both were present, location 

and type were recorded.

Results : The overall prevalence of PP was 8.01%. The age of patients with PP was significantly higher than those without. 

Men had a higher prevalence of PP than women. The presence of PP was more common on the left side than the right. 

According to our previous classification, the most common type of a PP was AC (32.41%), followed by CC (20.06%) and 

CA (16.98%). The overall prevalence of PL was 4.67%, with no differences between age groups, genders or by location. The 

most common type of PL was AC (43.92%), followed by CA (35.98%) and CC (20.11%).

The prevalence of PP and PL occurring in the same patient was 1.26%.

Conclusions : Based on cervical spine CT scans of 4,047 Chinese patients, we found that the prevalence of PP and PL 

were 8.01% and 4.67%, respectively. PP was more common in older patients, which strongly suggests that PP may be a 

congenital osseous anomaly of the atlas that mineralizes during aging.

Corresponding Author : Zhang Jun (spinezhangjun@aliyun.com)
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PP17-04

Influence of T1-slope on Sagittal Alignment of the Subaxial Cervical Spine 
after Occipitocervical Fusion

Yuqiang Wang*, Yilin Liu, Yao Zhao, Shuhao Zhang, Limin Wang

Department of Orthopaedics, The First Affiliated Hospital of Zhengzhou University, China

Introduction : To investigate the relationship between T1-slope and cervical sagittal alignment for deformity of the cranial-
cervical junction area after occipitocervical fusion. To identify influence of T1-slope on sagittal alignment of the subaxial 
cervical spine after occipitocervical fusion.

Methods : A retrospective analysis was performed on the clinical data of 32 patients who underwent occipitocervical 
fusion from January 2016 to June 2017, including 12 male patients and 20 female patients. The patients were 35 to 71 
years old with an average of 45.8 years. All patients underwent occipital to axial fixation and fusion. Sagittal parameters 
were measured by lateral X-ray of the cervical spine. The selected parameters : preoperative and postoperative at the 
end follow-up for Occipital angle (Occipital-C2 angle, O-C2 angle), cervical anterior curvature angle (C2-7 Cobb angle), 
cervical 2-7 sagittal vertical axis distance (C2-7 SVA), T1 inclination angle (T1-slope) were collected. The clinical effect 
indicators were recorded, including the cervical spine JOA score of the Japanese Orthopaedic Association, NDI score and 
VAS score before surgery and at the last follow-up after surgery. According to the preoperative T1-slope angle average, 
patients were divided into two groups : A(T1-Slope≥ 26 °), group B (T1-Slope<26 °). Sagittal alignment parameters of two 
groups were analysed after surgery.

Results : All patients were followed for a minimum of 24 months with an average of 29.7 months. JOA score was improved 
from 8.62±2.06 to 12.26±1.82. While NDI score was decreased from 26.28±7.29 to 12.85±8.69, and VAS score was 
decreased from 3.72±2.10 to 1.14±0.65 at the last follow-up. All changes had statistically significant (P<0.05). All patients 
had statistically significant differences (P<0.05) between the preoperative and postoperative for C2-7 Cobb angle, O-C2 
angle, C2-7 SVA and other parameters. However, there was no statistical difference in T1 slope between preoperative and 
postoperative data (P=0.86). Preoperative T1 slope was positive correlated with C2-7 Cobb angle, and had no correlation 
with preoperative O-C2 angle. Postoperative O-C2 angle had a negative correlation with postoperative C2-7 Cobb. 
Postoperative T1 slope had a positive correlation with the C2-7 Cobb angle. There was no statistical difference in the 
distribution of general data such as age and gender between group A and B before operation. There were no statistically 
significant differences in O-C2 angle, JOA, NDI and VAS between the two groups before surgery and at the last follow-up 
after surgery. There was a statistically significant difference in the degree of C2-7 Cobb angle between the two groups 
at the last follow-up. The change of C2-7 Cobb angle in group A was significantly greater than that in group B at the last 
follow-up. The patients with high T1S had a greater change of cervical curvature after surgery.

Conclusions : There is a negative correlation between the O-C2 angle and C2-7 Cobb angle after occipitocervical fusion. The 
increased O-C2 angle will lead to the reduction of cervical curvature. The higher T1-slope before surgery leads to larger 
changes of cervical curvature after surgery, which can be used as a reference for surgical fixation. Reducing of O-C2 angle 
should be considerd on patients with higher T1-slope.

Corresponding Author : yuqiang Wang (zzuwangyuqiang422@126.com) 

PP17-03

Surgery For Craniovertebral Junction Instability in 
sMorquio’s Disease – Lessons Learnt

Natarajan Muthukumar*

Department of Neurosurgery, Devadoss Hospital, India

Introduction : Morquio’s – Brailsford disease is one type of mucopolysaccharidoses. Patients with Morquio’s disease have a 

high predilection for cervicomedullary compression due to the high prevalence of odontoid hypoplasia and ligamentous 

laxity and accumulation of glycosaminoglycans in the craniovertebral junction (CVJ). The aim of this study is to report this 

author’s experience in surgical management of children with Morquio’s disease and CVJ instability.

Methods : Three Children age ranging from 6 years to 12 years were included in the study; Male : Female – 2:1. All the 

three presented with quadriparesis and one was bedridden at the time of presentation. All the three children had classical 

clinical features of Morquio’s – Brailsford disease which included clouding of the cornea, pectus carinatum, short stature, 

short neck, deformity of the extremities. The radiological features included hypoplasia of the odontoid, atlantoaxial 

dislocation, high cervical cord compression with intramedullary signal changes, bullet shaped vertebrae. In addition, 

all the three children had combined bifid anterior and posterior arches of atlas. One child had, in addition, abnormal 

cervicothoracic kyphosis and thoracolumbar kyphosis without cord compression at these levels where as the other two 

children did not have this radiological feature.

Results : All the three underwent stabilization of the craniovertebral junction. One of the three children underwent 

surgery with intraoperative neuromonitoring whereas the other two did not undergo intraoperative monitoring. 

One child underwent a classical Goel-Harm’s fusion, one underwent C1-C2 transarticular screw fixation and the third 

child underwent occipitocervical fusion. The surgical option was individualized for each patient depending upon the 

intraoperative and preoperative findings and anatomical peculiarities of the individual case which will be discussed in the 

presentation. All the three children improved neurologically including the child who was bedridden preoperatively. This 

child could walk without support six months postoperatively. Postoperative CT scans of the spine revealed good screw 

positions and reduction of the atlantoaxial stabilization with adequate decompression of the cervicomedullary junction. 

Follow up ranged from 12 to 36 months.

Conclusions : Craniocervical instability is common in children with Morquio’s – Brailsford disease. Every child with Morquio’s 

disease should be radiologically evaluated for the presence of craniocervical instability as sudden deaths have been 

reported in children with this condition. Surgical options should be individualized depending upon the age, anatomical 

variations including the presence of bifid anterior and posterior arches of atlas. Anatomical variations peculiar to this 

condition can complicate surgery as follows : difficult intubation, the presence of pectus carinatum can make postioning 

difficult and may increase the intrathoracic pressure leading to congestion of the suboccipital venous plexus in the prone 

position. The exaggerated thoracic kyphosis can complicate transarticular C1-C2 fixation. Though rare, surgeons operating 

in this region should be familiar with the management of this entity.

Corresponding Author : Natarajan muthukumar (drnmuthukumar@yahoo.com) 
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Posterior Unlocking of Facet Joints under Endoscopy Followed by Anterior 
Decompression, Reduction, and Fusion of Old Subaxial Cervical Facet 

Dislocations : a Technical Note

Junsong Yang1*, Lei Chu2, Xiangfu Wang3

1Department of Spine Surgery, Honghui Hospital, China, 2Department of Spine Surgery, he Second Affiliated Hospital, Chongqing Medical 

University, China, 3Department of Spine Surgery, Gansu provincial hospital of traditional Chinese medicine, China

Introduction : Besides the facet joints interlocking, the fibrous tissue or bony callus around the dislocated segments make 

the reduction for this kind of old injury to be more challenging and different from that of acute injuries. This study is 

aimed to present four cases of old Subaxial cervical facet dislocations (SCFD), that were successfully treated with posterior 

unlocking under endoscopy followed by anterior decompression, reduction and fusion.

Methods : between January 2017 and December 2017, four patients with old SCFD who underwent posterior unlocking 

of facet joints under endoscopy followed by anterior decompression, reduction and fusion were enrolled. A cervical collar 

was prescribed for 4 weeks postoperatively. Postoperative follow-up evaluations were conducted at 2, 6, and 12 months, 

including neck visual analogue scale (VAS) score and neck disability index (NDI), radiography and computed tomography 

(CT).

Results : The operative time averaged 145 minutes (range, 130–155 minutes). No deterioration of neural function, major 

vessel rupture or iatrogenic injury to esophagus occurred. Intraoperative blood loss averaged 45 mL (range, 40–50 mL). 

Hospital stay for all patients was only 4 days. The neck VAS score and NDI were improved at the final follow-up. At final 

follow-up, interbody fusion was satisfactory without any radiological sign of instability or internal failure.

Conclusions : For patients with old SCFD, the unlocking of facet joints via the posterior approach under endoscopy followed 

by anterior decompression, reduction and fusion is an alternative technique.

Corresponding Author : Junsong yang (215069125@qq.com)

 

PP18-01

Anterior-alone Surgical Treatment For Subaxial Cervical Spine Facet 
Dislocation. a Systematic Review

Wendy Xiao Pin Lee1*, Chung Chek Wong2

1Department of Orthopaedic Surgery, Sibu Hospital, Sarawak, Malaysia, 2Department of Orthopaedic Surgery, 

Sarawak General Hospital, Malaysia

Introduction : Anterior-alone surgery has gained wider reception for subaxial cervical spine facets dislocation. Questions 

remain in its efficacy and safety as a standalone entity within the contexts of concurrent facet fractures, unilateral versus 

bilateral dislocations, anterior open reduction, and old dislocation.

Methods : A systematic review was performed with search strategy using translatable MESH

terms across MEDLINE, EMBASE, VHL Regional Portal, CENTRAL databases on patients with subaxial cervical dislocation 

intervened via anterior-alone approach, with or without comparators of posterior or combined approaches. Two reviewers 

independently screened for eligible studies. PRISMA flow chart was adhered to. The search strategies yielded a total of 

1118 records. A total of 9 retrospective studies fulfilled all inclusion criteria and were included in this review. Narrative 

synthesis was performed to determine primary outcomes on spinal fusion and revisions, and secondary outcomes on 

new occurrence or deterioration of neurology and infection rate. Quantitative meta-analysis was not performed due to 

substantial clinical heterogeneity across the studies retrieved.

Results : In this review, non-union was not encountered as all studies reported fusion across all contexts analyzed. A case 

of unilateral facet dislocation (1 out of total 116 anterior-alone unilateral cases : 0.86%) with inadequate reduction due 

to fracture fragment incarceration between the facets had its malpositioned plate removed following fusion. Anterior-

alone approach was safe from a neurological standpoint as no new neurological deficit was observed across all contexts 

reviewed. In the cases that underwent anterior open facet reduction, no failure that require subsequent posterior 

reduction was encountered. 1 study had their cohort (N = 52) with old dislocation injuries operated via anterior-alone 

surgery by incorporation of partial corpectomy. Despite their success, they conceded to the limitation of this approach 

to cases with persistent instability on dynamic radiographs and acknowledged the importance of anticipating combined 

approach in the event that obstacles should arise intraoperatively.

Conclusions : The systematic review of the currently available cervical trauma literature supports the efficacy and success 

of anterior reduction, fusion and instrumentation for fracture facet dislocations that equals or exceeds posteriorly 

based procedures and offers the following advantages of less pain, dissection, cost, shorted hospital stay, infection rate. 

Delineation of facet fracture configurations in relation to its volumetric disruption and presence of isolated articular mass 

fracture due to pedicles-body discontinuity in future studies may better inform the extent of fixation needed to improve 

stability, either by 2 rather than 1 level anterior approach or its alternative counterparts as certain patients may require 

posteriorly based surgery or in specific cases combined anterior and posterior procedures.

Corresponding Author : Wendy Xiao pin Lee (wendyxplee@gmail.com) 
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Can the Proposed Posterior Ligament-Bone Injury Classification and Severity 
Score Predict the Failure of Anterior-Only Surgery For Subaxial Cervical Facet 

Dislocations

Junsong Yang*, Dingjun Hao, Peng Liu, Tuanjiang Liu

Department of Spine Surgery, Honghui Hospital, Xi’an Jiaotong University, China

Introduction : The approach selection for subaxial cervical fracture dislocations (SCFD) is controversial. This study was aim 

to verify whether the posterior ligament-bone injury classification and severity (PLICS) score can be generally utilized for 

the treatment of the SCFD to predict the failure of anterior-only surgery.

Methods : 394 patients with SCFD who underwent anterior surgery between January 2002 and December 2015 were 

enrolled. Clinical evaluation criteria included visual analogue score (VAS), the Neck Disability Index (NDI) and the American 

Spinal Injury Association (ASIA) impairment scale. The patients were divided into unsuccessful and successful groups 

according to whether radiological failure was observed during follow-up. The PLICS score was also recorded.

Results : The reduction and decompression was satisfactory at the postoperative MRI for all patients. Among 354 

patients (89.8%) fulfilled the follow-up, average follow-up duration was 18±3.5 months. 15 patients (4.2%) experienced 

progressive cervical kyphosis postoperatively. The patients were divided into unsuccessful (15 patients) and successful 

(339 patients) groups according to whether radiological failure was observed during follow-up. At the 18-month follow-

up, the average VAS score in the unsuccessful group decreased from 6.7+0.8 to 1.3+0.6, the average VAS score in the 

successful group decreased from 5.9+0.8 to 0.3+0.5. there was statistical difference in the preoperative and postoperative 

VAS score between these two groups (P< 0.05, respectively). The average NDI score was statistically low in the successful 

group (6.2+2.1 vs 15.5+3.8, P= 0.028). At least more than one grade improvement in the ASIA scale was observed in 

88.5% of the patients in the successful group and in 66.7% of the patients in the unsuccessful group.

Conclusions : When a PLICS score is > 7 or = 7 accompanied by extremely unstable lateral mass fractures, the risk of 

postoperative failure after an anterior-only reconstruction is high and supplemental posterior strengthening can be 

considered.

Corresponding Author : Junsong yang (215069125@qq.com)

 

PP18-03

SINGLE ANTERIOR APPROACH FOR SUBAXIAL CERVICAL SPINE INJURY-A 
PROPOSED ALGORITHM WIYH IT’S EFFICACY, SAFETY& RELIABILITY

Sharif Ahmed Jonayed1*, Shah Alam2, Abdullah Al Mamun1, Shubhendu Chakraborty1

1Orthopaedic Surgery, NITOR, Bangladesh, 2Orthopaedic Surgery, DMCH, Bangladesh

Introduction : Acute injury to the cervical spine and spinal cord are one of the most common causes of severe disability 

and death after trauma. Though treatment of cervical spine injury is controversial but anterior cervical surgery has still a 

better outcome than any other method.

Methods : It was a prospective study from July 2009 to August 2018. Discectomy or corpectomy was done for decompression, 

tricorticle bone graft or cage with bone graft was used for fusion. Cervical plate was used in all cases.

Results : Total operated case was 118 & mean follow up time was 66 Months. Out of 118 patients, in pre operative period 

10 patients had ASIA scale A, 53 patients had ASIA scale B, 52 patients had ASIA scale C & 3 patient had ASIA scale D. 

At follow up, 49 patients of ASIA scale B changed to ASIA scale D, 4 patient of ASIA scale B changed to ASIA scale E, 36 

patients of ASIA scale C changed to ASIA scale D, 16 patients of ASIA scale C changed to ASIA scale E, 3 patient of ASIA 

scale D changed to ASIA scale E & 10 patients of ASIA scale A remain unchanged. In the current series none of the patients 

had worsening of neurological deficit.

Conclusions : For better outcome proper selection of case is very important. As because, no neurological recovery 

occurs incomplete lesion but for early mobilization and prevention of further complication surgery may be considered. 

Meanwhile, satisfactory to excellent result can be obtained in incomplete lesion.Single anterior cervical approach is a safe 

and effective procedure with a good radiological, Neurological & functional outcome.It significantly reduces hospital stay 

and post operative morbidity.

Corresponding Author : Sharif ahmed Jonayed (dr.jonayed@gmail.com)
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The Relationship between the Airway and Cervical Sagittal Alignment during 
Posterior Cervical Surgery in Cervical Spondylotic Myelopathy (CSM) : a 

Prospective Radiographic Study Using Airway-Angle

Nodoka Manabe*, Kazuro Tsuge, Kunio Kamatani

Orthopaedic Surgery, East Maebashi Orthopaedic Hospital, Japan

Introduction : It is well known that cervical malalignment, during and after occipito-cervical fusion, may cause dysphagia 

or dyspnea, because hyperflexion of the cervical spine can cause narrowing the airway and gastrointestinal tract due 

to mechanical obstruction. The purpose of this study was to analyze whether airway was affected to a large degree by 

cervical sagittal alignment during posterior cervical surgery using the Airway-Angle.

Methods : This study included 36 male and 18 female patients with cervical spondylotic myelopathy, undergoing posterior 

cervical surgery using the unique skull clamp positioning system that had a scale to adjust the neck position and enable 

intended cervical sagittal alignment. The average patient age was 64 years (range : 54-82 years). C0-C2, C2-C7, C0-C7 

angles, and Airway-Angle were measured on lateral radiographs taken at neutral and flexion neck positions respectively. 

Airway-Angle was formed by lines using oral and pharyngeal axes that were famous for sniffing position in anesthesiology. 

The cervical range of motion of dC0-C2, dC2-C7, and dC0-C7 was calculated, and differences between each time point 

were compared using the t-test.

Results : Cervical sagittal alignments were obtained quantitatively by rotating an equivalent amount on the scale of skull 

positioning device. There was a strongly significant different in cervical alignment and Airway-Angle between the neutral 

and flexion position (p<0.01). There were relationship between Airway-Angle and C0-C2 and C0-C7 angles.

Conclusions : Cervical sagittal alignments affected airway during posterior cervical surgery. Therefore, it is important to 

obtain the quantitative cervical sagittal alignments during the surgery.

Corresponding Author : Nodoka manabe (nodokamanabe0817@me.com)

 

PP19-01

The Characteristics of the Global Spinal Sagittal Alignment according to the 
Spinopelvic Morphology

Sung Hoon Choi1, Dong-Ho Lee2, Jae Hwan Cho2, Chang Ju Hwang2, Dong Ryul Heo1, Chang-Nam Kang1*

1Orthopaedic surgery, Hanyang University Hospital, Korea, 2Orthopaedic surgery, Asan Medical Center, Korea

Introduction : The aim of the present study was to investigate patterns of spinal sagittal alignment in asymptomatic or mild 

degenerative patients according to pelvic morphologies using radiological analysis.

Methods : We analyzed whole spinal lateral standing radiographs of 305 patients who had no limitation on ambulation over 

30 minutes. After confirming the radiographic parameters defining the pelvic morphologies, groups were categorized 

using the hierarchical clustering analysis, K-means clustering analysis. Characteristics of the thoracolumbar, cervical, 

and global parameters were evaluated among clustered groups using analysis of variance. As the incidence angles of 

inflection point (IAIPs), L1 incidence (L1I), T1 incidence (T1I), C2 incidence (C2I), and C1 incidence (C1I) were defined as 

the angle between a line from the center of the femoral heads through the midpoint of the sacral superior endplate and 

a line perpendicular to each L1, T1 superior endplate, C2 inferior endplate, and the C1 ring, respectively.

Results : Radiologic parameters defining the pelvic morphologies were pelvic incidence (PI), pelvic tilt (PT), sacral slope 

(SS) and the ratio of SS to PI (SS/PI), and those were all statistically significant. Four different groups were categorized 

and C7 sagittal vertical axis (SVA), PI, SS, PT, SS/PI, LL, thoracic kyphosis (TK), L1I, and T1I were significantly different in the 

thoracolumbar spine. In the cervical spine, T1 slope, C2-7 lordosis, C0-2 lordosis, and C2 slope were not different among 

groups, however, C2-7 SVA, C2I, C1I, and T1 pelvic angle (T1PA) showed differences among groups.

Sagittal alignment of group 1 was characterized by small pelvis with proportioned small curved arc as showing low PI and 

SS, similar values between PI and LL, and aligned with mid-range of PT, IAIPs and T1PA. Those of group 2 was characterized 

by anteverted pelvis with large curved arc as showing relatively low PI, high SS, SS/PI, LL and TK, and aligned with low PT, 

IAIPs and T1PA. Those of group 3 was characterized by retroverted pelvis with small curved arc as showing relatively high 

PI, low SS, SS/PI, LL, and TK and aligned with high PT, IAIPs and T1PA. Lastly, those of group 4 was characterized by large 

pelvis with proportioned large curved arc as showing high PI and SS, similar values between PI and LL, and aligned with 

mid-range of PT, IAIPs and T1PA. The proportion of males was high in groups 1 and 2, and those of females in groups 3 

and 4, and it was statistically significant.

Conclusions : According to the shape of the pelvis, the sagittal alignment patterns with unique features were divided into 

4 types and show different distributions according to gender. Each pattern showed different thoracolumbar and cervical 

parameters and aligned along with similar ranges of IAIP and T1PA. Therefore, in addition to T1PA, IAIPs could be useful 

radiological parameters for evaluating global spinal alignment.

Corresponding Author : Chang-Nam Kang (cnkang65@hanyang.ac.kr)

 



  

109108

Friday, M
arch 20, 2020 Fr

id
ay

, M
ar

ch
 2

0,
 2

02
0

PP19 Deformity 1
15:02-15:34 / Harmony Ballroom II

PP19-04

The Deterioration of Spinal Alignment with Age 
-The 4 Years Longitudinal Cohort Study-

Shin Oe1*, Yu Yamato1, Tomohiko Hasegawa1, Go Yoshida1, Sho Kobayashi2, Tatsuya Yasuda1, Tomohiro Banno1, 

Hideyuki Arima1, Yuki Mihara1, Hiroki Ushirozako1, Tomohiro Yamada1, Koiciro Ide1, Yuh Watanabe1, Daisuke Togawa3, 

Haruo Niwa4, Yukihiro Matsuyama1

1Orthopaedics, Hamamatsu University School of Medicine, Japan, 2Orthopaedics, Hamamatsu Medical Center, Japan, 3Orthopaedics, 

Kindai University, Japan, 4Internal Medicine, Toei Hospital, Japan

Introduction : There are many reports of changes in spinal alignment with age, but most of them are cross-sectional 

study by age. We have previously reported that spinal deformity deteriorated from the cervical spine in males and 

from the pelvis in females based on the data of our health screening. On the other hand, many reports indicate that 

spinal deformity occurs from the lumbar spine. However, regarding age-related changes, it is essential to investigate the 

changes longitudinally. The purpose of this study was to investigate change of spinal sagittal alignment among with age.

Methods : The subjects were 237 volunteers who participated in health screening study 2014 and 2018. The volunteers 

were divided into 6 groups based on birth-year decade (60-69 years, 70-79 years, and 80-89 years) in 2014 and sex. Pelvic 

tilt (PT), sacral slope (SS), pelvic incidence (PI), lumbar lordosis (LL), thoracic kyphosis (TK), T1 slope (TS), cervical lordosis 

(CL), C7 sagittal vertical axis (C7 SVA), and C2–7 SVA were measured using whole spine standing X-rays. The mirror in front 

of their face was placed to standardize posture when taken X-rays in health screening study in 2014 and 2018.

Results : The subjects aged 60s were 26 in males and 49 in females. Those in 70s years were 35 in males and 88 in females. 

Those in 80-89s were 19 in males and 20 in females. The significant change in males began with PT (19° in 2014 to 21° 

in 2018) in 80s (P<0.05). Moreover, cervical parameters in males did not significantly deteriorated for 4 years. On the 

other hand, those in females began with SS (32°to 30°), PT (18°to 20°), and SVA (-8mm to 6mm) in 60-69 years (P<0.05). 

However, there was no significant change in LL (45°to 44°) in 60s. The Significant change in LL (43 to 38°) started from 70s.

Conclusions : In our previous cross-sectional study, it was reported that spinal deformities originate from the cervical spine 

in males and from the pelvis in females. However, according to the results of longitudinal studies from 2014 to 2018, it 

was suggested that spinal deformity in males does not start from the cervical spine, but from the pelvic retroversion in 

the 80s, and from pelvic retroversion from the 60s in females. However, the cause is still unclear and further research is 

needed in the future.

Corresponding Author : Shin oe (mecersior@gmail.com)

 

PP19-03

The Radiographic Features and Treatment of 
Adolescent Idiopathic Cervical Kyphosis

Wen Yuan*

Department of Orthopaedics, Changzheng Hospital, China

Introduction : There are few reports discussing the radiographic features and treatment of cervical sagittal alignment of 

adolescent idiopathic cervical kyphosis. A new method was proposed here to evaluate the severity of cervical kyphosis 

and help making decision in the surgical planning.

Methods : A total of 41 adolescent patients with cervical kyphosis were reviewed. Several angles were measured from the 

radiographs utilizing the 2-line Cobb method and Harrison posterior tangent method. Ishihara’s Curvature Index (CI), 

Kyphosis Index (KI), kyphosis levels, and the apex of the kyphosis were also measured.

Results : The results showed that the apex of the kyphosis is located at the posterior-superior edge of C4 (70.7%) and 

C5 (29.3%). C2-C7 angles ranged from 4.7 to 71.3 degrees (36.2±13.6 degrees) and from 9.8 to 83.1 degrees (36.4±15.1 

degrees) in the above 2 methods, respectively. Local angles of kyphotic area ranged from 21.8 to 96.3 degrees (50.5±23.7 

degrees) in 2-line Cobb method and from 19.8 to 105.6 degrees (52.0±19.5 degrees) in Harrison posterior tangent 

method. CI and KI ranged from 8.6 to 79.8 (36.8±16.7) and 15.2 to 141.9 (50.6±23.7), respectively. Statistical analysis 

showed that there was significant positive correlation between KI and kyphosis angle.

Conclusions : In adolescent idiopathic cervical kyphosis, the alteration of the sagittal profile only occurs on partial cervical 

alignment rather than the whole cervical spine. The apex of the kyphosis locates at posterior-superior edge of the 

vertebrae. It seems that KI can accurately depict the severity of cervical kyphosis.

Corresponding Author : Wen yuan (yuanwenspine@163.com)
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Quantitative Analysis of Near-Infrared Indocyanine Green Videoangiography 
For Predicting Functional Outcomes after 

Spinal Intramedullary Ependymoma Resection

Toshihiro Takami1*, Kentaro Naito1, Toru Yamagata2, Hironori Arima1

1Neurosurgery, Osaka City University, Japan, 2Neurosurgery, Osaka City General Hospital, Japan

Introduction : One of the most critical steps in surgery for spinal intramedullary ependymomas is the resection of small 

feeding arteries from the anterior spinal artery with anatomical preservation of the normal circulation of the ventral spinal 

cord. The objective of this study is to quantitatively analyze the microcirculation of the ventral spinal cord by near-infrared 

indocyanine green videoangiography (ICG-VA) after the spinal intramedullary ependymoma resection.

Methods : This retrospective study included 12 patients (7 male and 5 female; average age 55.2 years, range 36-79 

years). Patients’ neurological conditions were assessed based on the modified McCormick functional schema of grade 1 

(neurologically normal) to 5 (severe deficit). Postoperative functional assessment was conducted at least 3 months after 

surgery. Quantitative analysis of vascular flow dynamics was carried out following spinal intramedullary ependymoma 

resection. Fluorescence intensities were measured and the indocyanine green (ICG) intensity-time curves were analyzed 

and compared with the functional outcomes after surgery.

Results : Microscopically total or subtotal resection of the intramedullary ependymoma was achieved in all cases. Average 

peak time on ICG-VA was significantly shorter in the postoperative functional grade 1 to 2 group than in the postoperative 

functional grade 3 to 5 group, but there was no significant difference in average peak intensity between the 2 groups. 

Postoperative functional grade and the peak time of ICG, but not peak intensity, appeared correlated.

Conclusions : To the best of our knowledge, this is the first report showing that quantitative analysis of ICG-VA may predict 

functional outcomes after spinal intramedullary ependymoma resection.

Corresponding Author : toshihiro takami (ttakami@med.osaka-cu.ac.jp)

 

PP20-01

Unilateral Hemilaminectomy Combined with Suture Delivery Technique For 
Treatment of Ventral and Ventrolateral Tumors at the C2 Level

Xiaoyan Wang, Hui Chi, Wei Zhao, Jinglong Yan*

spine surgery, 2nd hospital of Harbin Medical University, China

Introduction : An appropriate surgical approach to spinal tumors should be chosen depending on the precise lesion 

location, size, extent, and type. In general, dorsal or dorsolateral lesions can be easily accessed by traditional posterior 

approaches. However, the surgical management of ventrally located lesions at a high cervical level is challenging because 

of the complex anatomical structure and special physiological functions of atlantoaxial joint, which is the most flexible 

but vulnerable part of the spine. Invasive procedures such as corpectomy and laminectomy have been used for ventral 

tumors of the upper spine that require simultaneous cervical fusion. An approach that interferes with spinal stability to 

a lesser extent would be more desirable. We herein describe our adoption of hemilaminectomy combined with a suture 

delivery technique for treatment of C2 ventral and ventrolateral tumors without destruction of cervical stability

Methods : We retrospectively reviewed seven patients who underwent surgical treatment in our department for C2 ventral 

or ventrolateral tumors from 2009 to 2017. Surgical procedure is as below : We chose the posterior approach and a 

midline incision of the neck. Based on the laterality of the tumor, one side of the paraspinal muscle was stripped and 

hemilaminectomy was performed with preservation of the facet joint and spinous process. The dura was then opened 

using a longitudinal paramedian incision and subsequent tack-up sutures for a better overview. The dorsolateral aspect 

of the spinal cord came into view. The denticulate ligament was cut to gain additional space and minimize manipulation 

of the spinal cord. After gentle separation of the dural and nerve fibers, the intradural tumor was completely removed 

by the suture delivery method. Data regarding age, sex, symptoms, location, size, pathological type, approach, operation 

time, and blood loss were recorded. Surgical results, including neurological recovery and postoperative cervical stability, 

were investigated.

Results : Six patients had intradural extramedullary tumors and one had a dumbbell-shaped tumor that extended to the 

posterior aspect of the right C2 lamina. The patients’ age ranged from 26 to 62 years (mean, 50.8 years); the mean operation 

time was 138 minutes, and the mean blood loss was 154 ml. Neuropathological findings confirmed schwannoma in three 

patients, meningioma in three, and neurofibroma in one. Magnetic resonance imaging confirmed total tumor removal 

in all patients. No major complications or tumor recurrence occurred during follow-up (range, 6–96 months; mean, 39 

months). Remarkable neurologic recovery was observed, and no spinal instability was found.

Conclusions : Ventrally and ventrolaterally located tumors at the C2 level can be safely removed through hemilaminectomy 

combined with the suture delivery technique without an increased risk of adverse neurological outcomes. Both the 

stability and mobility of the cervical spine can be well maintained by this technique. Further application of this method 

is recommended.

Corresponding Author : Jinglong yan (yanjinglong246@163.com) 
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Postoperative Outcomes of Subaxial Cervical Spine Metastases Comparing 
Anterior, Posterior and Combined Approach

Panya Luksanapruksa MD1, Panupol Rajinda MD2, Theera Chueaboonchai MD2, Korpphong Chituaarikul MD1, 

Monchai Ruangchainikom MD1, Patawut Bovonratwet MD3, Sirichai Wilartratsami MD1*

1Department of Orthopedics sugery, Faculty of Medicine Siriraj Hospital, Mahidol University, Thailand, 2Department of Orthopedics sugery, 

Sunpasitthiprasong Hospital, Ubonratchatani, Thailand, 3Department of Orthopedics sugery, Hospital for Special Surgery, United States of 

America

Introduction : Incidence of subaxial spinal metastases is increasing due to longer life expectancy resulting from successful 

modern treatments of cancer. The three most utilized approaches for surgical treatments of cancer. The three most utilized 

approches for surgical treatment include the anterior, posterior, and combined approach. However, despite increasing 

surgical volume, data on the postoperative complication profiles of different operative approches for this patient 

population is scarce.

Methods : Institutional databases of two hospitals were reviewed retrospectively. Patients with subaxial cervical spine 

metastases who underwent cervical surgery between 2005 and 2015 were identified. Clinical presentations, baseline 

characteristics, operative approach, perioperative complications, and postoperative outcomes including pain, neurological 

recovery and survival were compared between the three surgical approaches.

Results : This study included 70 patients(44 anterior, 14 posterior, 12 combined). There were no statistically significant 

differences in preoperative characteristics, which included the Charlson comorbidity index, Tomita score, and revised 

Tokuhashi score, between the three groups. Besides, there were no statistical differences in rates of medical, surgical 

complications, neurological recovery, verbal numeric score improvement, survival time, and ambulatory status 

improvement between the three approaches. However, the combined approach did show a significantly higher rate of 

overall perioperative complications(p=0.01),intraoperative blood loss(p<0.01), and operative time(p<0.001)

Conclusions : Results from the current study do not reveal any clear superiority between the three main surgical approaches 

for treatment of subaxial spinal metastases. Patients in the combined approach group had the highest rates of perioperative 

complications. However, although not statistically significant, patients in the combined group also tended to have better 

clinical outcomes after follow up and the longest survival time.

Corresponding Author : Sirichai Wilartratsami mD (sirichai_w@hotmail.com)

 

PP20-03

Surgical Complications of Extraspinal Tumors in the Cervical Spine : 
a Report of 110 Cases

LIANG JIANG*, WenHua Yang, ZhongJun Liu, XiaoGuang Liu, Feng Wei

Orthopedic, Peking University Third Hospital, China

Introduction : The complication rate of spinal tumor surgery is relatively high. It is essential for spine surgeons to specially 

focus on the complications of spinal tumor surgeries. To assess the safety of surgical intervention for extraspinal tumors 

in the cervical spine.

Methods : 110 consecutive patients were enrolled and followed-up at least 12 months or until death. The complication 

rates and risk factors were documented and analyzed.

Results : There were 68 (61.8%) primary tumors and 42 (38.2%) metastatic tumors. There were 36 (32.7%) tumors located 

in C1–C2, and 74 (67.3%) in C3–C7. There were 39 primary benign tumors, 13 of which were classified as Stage 2 and 

26 were classified as Stage 3. In the 29 primary malignant tumors, 1, 18, 1, and 9 tumors were of Stage IA, IB, IIA, and IIB, 

respectively. The quality of life in the surviving patients was significantly improved. The overall local recurrence rate was 

17.3%. Twenty percent of patients developed distant metastasis. Of the 110 patients, there were 81 complications in 46 

(41.8%) patients, including 17 intraoperative complications in 15 patients, 54 early postoperative complications in 38 

patients and 10 late postoperative complications in 5 patients. The perioperative mortality rate (30 days after surgery) was 

0.9%. The complication related mortality was 1.8%. The rates of overall complication and major complication were 41.8% 

and 20.9%, respectively. The independent predictors for overall complications were Karnofsky score <60, multi-segmental 

resection, and operation time over 3 h. The independent predictors of major complications were comorbidity, tumor 

location at C1–C2, and combined approach.

Conclusions : Surgery for cervical spine tumor could improve the quality of life, though it might be accompanied with high 

morbidity and mortality. It is a highly demanding procedure; however, it can be performed to an acceptable degree of 

safety.

Corresponding Author : LIaNG JIaNG (JIaNGLIaNG@BJmu.eDu.CN)
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Pedicle Subtraction Osteotomy For Treatment of Severe Cervical Kyphotic 
Deformity of Ankylosing Spondylitis

Wen-Tien WU*, Kuang-Ting YEH, Tzai-Chu YU, Ing-Ho CHEN, Hao-Wen CHEN, Lin-Mu CHEN

Orthopaedic department, Hualien Tzu Chi Hospital, Taiwan

Introduction : Ankylosing spondylitis (AS) is an autoimmune disease, mainly involving whole spine, sacroiliac and hip 

joints. Chronic inflammation determines degeneration of the affected joints induces fusion and ankyloses. Severe AS with 

hyperkyphotic deformity is vulnerable to vertebral fracture and the following spinal cord injury. However, the frequently 

delayed diagnosis of cervical fracture may bring more risk on permanent neurologic deficit and the progression of the 

deformity.

Methods : There were 4 cases of patients with underlying AS suffered from progression of cervical Kyphotic Deformity 

result from either traffic accident or minor trauma. Persistent neck pain, progressive dysphagia, and neurologic deficit 

occurred under conservative treatment indicate surgical management in most of the cases. As a systemic approach, 

various parameters used to assess the cervical Kyphotic Deformity include cervical lordosis (CL), chin to brow vertical 

angle (CBVA), occiput-to-wall distance (OWD), C2–C7 sagittal vertical axis (C2–C7 SVA), T1 slope (T1S), neck tilt, and 

thoracic inlet angle (TIA). The advanced radiological investigations such as computed tomography (CT) myelogram and 

magnetic resonance imaging (MRI)

Results : The strategy of staged surgery started with closed reduction and alignment protection of the cervical curvature with 

Halo Vest fixation system. Then the posterior instrumentation from occipital to high thoracic level with Pedicle Subtraction 

Osteotomy over appropriate level was the second stage and consisted the major proportion of the correction. Meanwhile, 

the application of Intraoperative neural monitoring (IONM) minimize the risk of neurological injury intraoperative. In the 

first staged surgery, near 40 % of the correction in our cases resulted from the reduction of the post-traumatic lordosis 

loss. The pedicle subtraction osteotomy over the appropriate level may gain the other 60% of the correction. So far, no 

surgery-related complications occurred in the midterm follow-up and most of the patients mentioned the improvement 

of neck pain, dysphagia and myelopathy.

Conclusions : The strategy of staged surgical correction was secure and effective for the management of underlying 

Ankylosing spondylitis with progressive cervical kyphotic deformity

Corresponding Author : Wen-tien Wu (wentien2003@yahoo.com.tw)

 

PP21-01

Anterior Bony Resorption of Cervical Vertebral Body in 
Ankylosing Spondylitis and Its Clinical Significance

Sang-Il Kim1, Kee-Yong Ha2*, Ki-Tack Kim2, Yong-Chan Kim2

1Orthopedic Surgery, Seoul Saint Mary’s Hospital, The Catholic University of Korea, Korea, 2Orthopedic Surgery, Kyung-Hee University 

Hospital at Gangdong, Kyung-Hee University, Korea

Introduction : The anterior resorption of cervical bodies seems to be a late manifestation resulting from Wolff’s law of 

transformation. To the best our knowledge, there were no reports regarding the relationship between anterior resorption 

and spinopelvic malalignment. The purpose of this retrospective comparative cohort study was to investigate the 

incidence and pathogenesis of the anterior resorption of cervical vertebral bodies in ankylosing spondylitis (AS).

Methods : This study included 238 consecutive patients who underwent surgical correction for thoracolumbar kyphosis 

with AS. Among them, 80 patients were selected and divided into two groups : Group 1, consisting of patients who 

showed anterior bony resorption of cervical bodies, and Group 2, consisting of patients who did not show anterior 

resorption. 28 patients belonged to Group 1, and 52 patients in Group 2. Cervical sagittal and spinopelvic parameters 

were analyzed and compared between the two groups.

Results : The overall incidence of the anterior resorption of the cervical bodies was 11.8%. However, out of 80 patients 

who had complete ankylosis of the cervical vertebra, the overall incidence was 35.0%. The average lateral diameter was 

76.1 ± 10.7 %, which was smaller than that of the adjacent vertebral bodies. In Group 1, cervical lordosis was 13.8 ± 12.9, 

and in Group 2, 3.8 ± 8.2, the difference of which was statistically significant (p=0.002). However, there was no statistical 

significance between the two groups for spinopelvic alignments, such as T1 tilt, C27 SVA and C7 SVA (p=0.887, 0.109 and 

0.139, respectively.)

Conclusions : It was suggested that anterior bony resorption of cervical spines in patients with AS could be developed by 

a concentration of stress leading to Wolff’s law. However, the development was found to be not related to the degree of 

the spinopelvic malalignment. The particular segments involved in developing anterior resorption varied, possibly due to 

their dependence on the preceding pattern of ankylosis.

Corresponding Author : Kee-yong Ha (kyh@catholic.ac.kr)
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PP21-04

Correlations of Lateral Cervical Radiographs with Whole-Spine Lateral 
Radiographs and Their Usefulness For Evaluating Cervical Sagittal Alignment

Byung-Wan Choi*

Orthopedic Surgery, Inje University Haeundae Paik Hospital, Korea

Introduction : There are few reports comparing cervical lateral radiographs with whole-spine sagittal radiographs. The 

small number of analyses and the tendency to report different outcomes preclude conclusions from being drawn about 

this relationship.

The purpose of this study is to explore the correlations of lateral cervical radiographs with whole-spine sagittal lateral 

radiographs and their usefulness for evaluating cervical sagittal alignment.

Methods : We retrospectively analyzed 181 patients with both cervical standing lateral radiographs and whole-spine 

standing lateral radiographs. The radiographs were evaluated using the following sagittal alignment parameters : C2-7 

lordosis, C2-7 sagittal vertical axis (SVA), T1 slope, spine-cranial angle (SCA), and whole-spine SVA.

We evaluated the relationships between pairs of radiographs using Pearson correlation analysis. The materials were 

divided into 4 groups according to age, and the measured sagittal parameters were compared using analysis of variance. 

An analysis according to clinical symptoms was also done.

Results : The patients’ mean age was 57.49 years (87 male, 94 female). On the cervical and whole-spine radiographs, C2-7 

lordosis was 15.76° and 16.86° (p=0.174), the C2-7 SVA was 15.76° and 16.86° (p=0.174), the T1 slope was 29.03°and 

22.49° (p<0.001), and the SCA was 74.74° and 74.5°(p=0.845), respectively. The whole-spine SVA was -2.64mm. 

The correlation analysis between pairs of radiographs showed signifcant relationships for each sagittal parameter(p<0.001). 

Whole-spine SVA was associated with whole spine C2-7 lordosis, T1 slope, and SCA (p=0.039, <0.001, 0.013,respectively). 

Cervical C2-7 lordosis and whole-spine SVA increased with age (p=0.012, ≤0.001, respectively).

Only a decrease of C2-7 lordosis on whole-spine radiographs was shown in neck pain patients.

Conclusions : The cervical SVA and T1 slope were lower on whole-spine standing lateral radiographs than on simple cervical 

lateral radiographs. Cervical sagittal parameters measured on cervical radiographs were correlated with those measured 

on whole-spine radiographs. Cervical radiographs are an option for use instead of whole-spine radiographs.

Corresponding Author : Byung-Wan Choi (alla1013@naver.com)

 

PP21-03

Radiographic Predictive Findings of Presence of Neck Pain in Patients with 
Ankylosing Spondylitis

Jung Sub Lee1*, Tae Sik Goh1, Seung Min Son2, Dong Suk Kim1

1Orthopaedics, Pusan National University Hospital, Korea, 2Orthopaedics, Pusan National University Yangsan Hospital, Korea

Introduction : The aim of this study was to investigate the relationships between presence of neck pain and radiological 

findings in ankylosing spondylitis (AS) patients.

Methods : The study groups comprised 257 AS patients and 50 normal controls. Of the 257 AS patients, 91 patients have 

axial neck pain (group 1) and 166 patients haven’t (group 2). Full-length radiographs of the spine in the anteroposterior 

and lateral planes were taken. Radiographic parameters, such as, chin brow vertical angle (CBVA), McGregor slope (McGS), 

slope of the Line of Sight (SLS), C2 slope, C2-C7 lordosis (CL), C2-C7 sagittal vertical axis (C2-C7 SVA), T1 slope were 

measured. Statistical analysis was performed to identify parameters associated between presence of axial neck pain and 

radiological findings.

Results : The 257 AS patients and 50 normal controls were found to be significantly different in terms of CBVA, McGS, C2 

slope, C2-C7 SVA, and T1 slope. However, no significant difference was observed for SLS, and CL. In comparison between 

group 1 and 2, there were significant differences in McGS, CL, and T1 slope. However no significant intergroup difference 

was observed for CBVA, SLS, C2 slope, and C2-C7 SVA. Logistic regression analysis was performed to identify predictors of 

neck pain in AS patients and showed that T1 slope and McGS were statistically significant predictors for AS patients with 

neck pain. T1 Slope showed superior discriminatory power to McGS and CL in ROC analysis.

Conclusions : This study shows that the high T1 slope and McGS are the radiologic parameters to predict presence of neck 

pain in AS. Further well-designed studies would be necessary to substantiate our results.

Corresponding Author : Jung Sub Lee (jungsublee@pusan.ac.kr)
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PP22-02

Cervical Spine Tuberculosis

Rohit Kumar Pokharel*

Orthopaedics & Trauma Suegry (spine unit), Institute of Medicine, Tribhuvan University, Nepal

Introduction : Fifty percent of musculoskeletal tuberculosis is in spine, thoracic and thoracolumbar spine are the common 

sites. Cervical Pott’s spine is also not uncommon in countries where tuberculosis is endemic.Unlike in thoracolumbar 

infection, cervical Pott’s spine has early presentation with pain. High degree of clinical suspicion and relevant investigations 

will help in early diagnosis and execution of antitubercular treatment (ATT).Surgery is indicated in cases with segmental 

instability and/or neurological deficits.

Methods : We managed 13 cases of cervical spine tuberculosis during 2015 to 2018. Clinical presentations, neurological 

deficits, level of disease and treatment outcome was recorded. All cases received ATT, started from the day of diagnosis, 

for 18 months.

Results : One cases had tuberculosis of occipital condyle, 3 cases had involvement of cervico-thoracic junction, and one 

case had a huge abscess in right side of the neck. Eight cases were treated conservatively with Philadelphia collar and five 

cases were treated with ACCF followed by cervical immobilization in Philadelphia collar for 3 months. Average follow-up 

was of 2 years. All cases improved clinically and doing their normal work. In cases treated conservatively, there was 12 

degree of local kyphosis. All cases improved clinically and doing their normal work. In cases treated conservatively, there 

was 12 degree of local kyphosis.

Conclusions : Tubercular infection of the cervical spine is rare. Early presentation, diagnosis and treatment of the condition 

has excellent functional result.

Corresponding Author : Rohit Kumar pokharel (rohit@iom.edu.np)

 

PP22-01

ROLE of MULTIPLEX PCR in DIAGNOSIS of SPINAL TUBERCULOSIS

RAJESH MEENA1*, RAMESH S DODDAMANI2, RAJESH CHHABRA3, SARAT P CHANDRA4, S S KALE4

1NEUROSURGERY, ASSISTANT PROFESSOR, AIIMS, NEW DELHI, India, 2NEUROSURGERY, ASSOCIATE PROFESSOR, AIIMS, NEW DELHI, India, 
3NEUROSURGERY, PROFESSOR, PGIMER,CHANDIGARH, India, 4NEUROSURGERY, PROFESSOR, AIIMS, NEW DELHI, India

Introduction : Establishment of a reliable and rapid diagnosis is of paramount importance in spinal tuberculosis. The 

available gadgetry of investigations, such as AFB smear, culture of Mycobacterium tuberculosis, and Uniplex PCR, suffers 

from a lack of adequate sensitivity and/or a lack of rapidity. Therefore, many times a diagnosis is made either very late in 

the disease process or sometimes empirical therapy has to be started because a definite diagnosis could not be made. All 

of these are not ideal situations for a clinician. The present study was done with the aim to establish a rapid and reliable 

diagnosis of M. tuberculosis infection. This was established by identifying M. tuberculosis genes.

Methods : The study was done on nine consecutive patients who presented with non-traumatic spontaneous vertebral 

compression collapse. CT-guided aspirate from the involved vertebra was subjected to Multiplex PCR (MPCR) using three 

primers : IS6110, protein b, and MPB 64. The aspirate was also subjected to smear and culture. The results of MPCR were 

compared with the final diagnosis.

Results : Seven out of nine patients had a final diagnosis of tuberculosis. MPCR was positive in six of these seven patients, 

thus showing sensitivity of 85.7% and specificity of 100%. Results of MPCR were obtained within 24 h.

Conclusions : MPCR using IS6110, protein b, and MPB64 primers has a high sensitivity and specificity in rapid diagnosis 

of spinal tuberculosis. To the best of our knowledge, this has not been attempted before in spinal tuberculosis. This is 

particularly useful for paucibacillary infections like spinal tuberculosis. However, further studies using large sample sizes 

are needed to confirm the practical applicability of this technique.

Corresponding Author : RaJeSH meeNa (drrajeshmeena165@gmail.com)
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PP22-04

The Surgical Strategies For Dumbbell-shaped Tumors of 
the Upper Cervical Spine

Hao Zhang*, Yawei Hu

Spine Surgury, Southern Medical University, China

Introduction : To investigate the classification, surgical approach and surgical outcome of dumbbell tumors of the upper 

cervical spine.

Methods : From January 2012 to April 2019, 11 cases of dumbbell-shaped tumors of upper cervical spine were analyzed 

retrospectively. According to PUTH classification, there were 1 case of type 1, 6 cases of type 3, 3 cases of type 5 and 1 

case of type 7.

Results : Among the 11 patients, there were 5 males and 6 females, with an average age of 36.55 (28-52) years, 8 cases were 

schwannomas, 3 cases were meningiomas, 2 cases were neurofibromatosis. 6 cases were performed tumor resection, 5 

cases were performed tumors resection and internal fixation. The average JOA score pre- and postoperative was 9.64 (7-

12) and 13.09 (12-15). The average operation time was 312.36 minutes (185-480) and the average bleeding volume was 

324.55 (130-600) ml. Postoperative complications included 1 case of infection and 3 cases of cerebrospinal fluid leakage. 

The average follow-up time was 34.73 (3-76) months. No recurrence occurred.

Conclusions : The key to resect the dumbbell-shaped tumors of upper cervical spine completely is to select the most 

suitable surgical approach according to the different regions of tumors, so as to maximize the exposure to tumors and 

reduce the risk of surgery. 

Complete resection of tumors can effectively reduce the recurrence rate. When excision of the facet joints is needed 

to expose the tumors, internal fixation is needed to avoid instability of the spine after operation. The spinal canal 

tumors should be removed first to avoid spinal cord injury to the greatest extent. Surgery should be performed under a 

microscope to ensure a clear vision and facilitate the cooperation and operation of the surgeon and assistant. MEP and 

SSEP can reflect the spinal cord nerve injury in time and should be used routinely.

Corresponding Author : Hao Zhang (zhanghaodoctor@hotmail.com)

 

PP22-03

Anterior Cervical Debridement Fusion For Cervical Pyogenic Spondylodiscitis : 
Is Use of Anterior Cervical Plating Possible?

Jong-Beom Park1*, Jae-Yoon Chung2, Sung-Kyu Kim2, Young-Yul Kim1, Dong-Ho Lee3

1Orthopaedic Surgery, The Catholic University of Korea, Korea, 2Orthopaedic Surgery, Chonnam National University, Korea, 3Orthopaedic 

Surgery, Ulsan University Asan Medical Center, Korea

Introduction : There has been a serious concern about a locus of resistance or diffusion of infection after instrumentation in 

pyogenic spine infection for a long time. The safety and efficacy of instrumentation for cervical pyogenic spondylodiscitis 

is still debated. We sought to evaluate the safety and efficacy of anterior cervical plating in anterior cervical debridement 

and fusion (ACDF) for patients with cervical pyogenic spondylodiscitis.

Methods : For last 10 years from January 2006 to January 2016 from five tertiary university hospitals, 3,871 patients 

underwent cervical spine surgeries. Among them, 23 patients were identified to have surgeries for cervical pyogenic 

spondylodiscitis and included in this study. Twelve patients underwent ACDF with anterior cervical plating and 11 patients 

underwent ACDF without anterior cervical plating. The mean age was 62.6 years (range, 45 – 79). Nineteen patients were 

male and four patients were female. Eighteen patients complained of severe neck pain and five patients had neurological 

deficits. The number of involved level was 16 in one-level, 6 in two-level, and one in three-level. Medical records were 

reviewed. Radiological parameters, such as segmental height, segmental angle, C2-C7 angle, and fusion status were 

analysed among preoperative, postoperative, and last follow-up. The causative bacteriological organism was identified 

in 9 patients. In five patients, Staphylococcus aureus was identified, while Staphylococcus epidermidis was identified in 

one patient, Escherichia coli in two patients, and Prevotella melaninogenica in one patient. Fourteen patients resulted in 

no growth of microorganism through intraoperative specimen culture; iit was thought that a large number of no growth 

were due to the use of antibiotics in another hospital before transfer. The mean follow-up after surgery was 21.25 months.

Results : After ACDF with plating, segmental height, segmental angle, and C2-C7 angle were significantly improved 

compared with preoperative conditions and remained well-maintained at the last follow-up. After ACDF without plating, 

three radiological parameters were also initially improved compared with preoperative condition but significantly 

deteriorated to preoperative levels at the time of last follow-up. The fusion rate was higher in the ACDF with plating 

group compared with the ACDF without plating group (90.9% vs. 63.6%; p < 0.01). One patient who received ACDF 

with plating and four patients who received ACDF without plating underwent revision surgery due to nonunion or bone 

graft dislodgement. The causative bacteriological organisms were identified in nine patients but not in 14 patients. No 

recurrence of pyogenic spondylodiscitis occurred in either group.

Conclusions : ACDF with plating showed better surgical outcomes compared to ACDF without plating for cervical pyogenic 

spondylodiscitis. We recommend the use of anterior cervical plating, which can provide biomechanical stability, for better 

healing of cervical pyogenic spondylodiscitis. To our knowledge, this is the largest surgical case series of cervical pyogenic 

spondylodiscitis.

Corresponding Author : Jong-Beom park (spinepjb@catholic.ac.kr) 
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PP23-02

The Salvage Procedure For Recurrent Cervical Kyphotic Deformity after 
Anterior Cervical Discectomy and Fusions

Chia-Ming CHANG, Hao-Wen CHEN, Kuang-Ting YEH, Tzai-Chu YU, Ing-Ho CHEN, Wen-Tien WU*

Orthopaedic department, Hualien Tzu Chi Hospital, Taiwan

Introduction : The salvage treatment for the recurrent cervical kyphotic deformity (CKD) after Anterior Cervical Discectomy 

and Fusions (ACDF) remains challenging. Especially, implant loosening, dislodge, or displacement may cause the further 

collapse of the anterior column followed with severe kyphotic deformity and cervical spondylotic myelopathy (CSM). The 

main purpose of this study is to gain an understanding into the strategy of the salvage procedure by the case presentation.

Methods : Four cases suffered from degenerative or traumatic cervical kyphotic deformity indicated ACDF over the 

individual level. However, Multilevelcervical spondylotic myelopathy (MCSM) results from either ligamentum degenerative 

change or implant failure arise the need of the salvage procedure. As an essential structure for horizontal gaze, cervical 

sagittal alignment (CSA) affects the life quality of the patients. Surgical consideration should include adequate spinal 

cord decompression and restoration of better CSA. Solid posterior instrumented fusion (PIF) structure is essential for 

the prevention of implant failure and recurrent cervical deformity. Radiographic measurements included C0-C2 lordosis, 

C2-C7 lordosis, C2-C7 sagittal-vertical axis (SVA), C7 slope, and C7 slope minus cervical lordosis (C7S-CL). Japanese 

Orthopedic Association (JOA) score, Neck Disability Index (NDI), and visual analog scale (VAS) scores were applied to 

evaluate the clinical outcomes.

Results : The good surgical outcome with more than 25 degrees of lordotic gain after adequate decompression of the 

central cord by open-door laminoplasty. The posterior decompression in advance ensured more secured space for the 

extent lordotic correction during revised ACDF or ACCF. Besides, revised posterior cervical instrumentation with pedicle 

screws instead of the original lateral mass screws provided higher pull-out resistance and made it possible and secure 

to achieve more excellent lordotic correction. The improvement in the neurologic symptom so as the radiographic 

parameters indicated better functional outcomes and quality of life.

Conclusions : As a salvage procedure to recurrent cervical kyphotic deformity (CKD) with or without implant failure, adequate 

decompression by laminoplasty in advance to anterior revision and the lordotic correction by posterior instrumentation 

with all pedicle screws may achieve better functional recovery.

Corresponding Author : Wen-tien Wu (wentien2003@yahoo.com.tw)

 

PP23-01

Cervical Kyphosis Correction Surgery Affects Global Sagittal Alignment and 
Health-Related Quality of Life Differentially according to 

Head- and Trunk-Balanced Subtype

Seung-Jae Hyun*, Ki-Jeong Kim, Tae-Ahn Jahng

Neurosurgery, Seoul National University Bundang Hospital, Korea

Introduction : There have been no reports describing how cervical reconstruction surgery affects global sagittal alignment 

(GSA) including lower extremity, and patient-reported health-related quality of life (HRQOL). The aim of this study was 

to elucidate the effects of cervical reconstruction for GSA and HRQOL scores through a retrospective single center study.

Methods : From 2010-2019, 23 consecutive patients who received cervical reconstruction surgery for cervical kyphosis 

were divided into a Head-balanced group (n = 13) and a Trunk-balanced group (n = 10) according to the values of 

the C7 plumb line (PL), T1 slope (T1S), and pelvic incidence minus lumbar lordosis (PI-LL). Various sagittal Cobb angles, 

the sagittal vertical axes (SVA) and lower extremity alignment (sacrofemoral angle : SFA, knee angle : KA, ankle angle : 

AA) were measured before- and after surgery using whole-body EOS imaging. Student t-test and Pearson correlation 

coefficients were calculated between pairs of radiographic measures and HRQOL before- and after surgery.

Results : Cervical malalignment was corrected to achieve occiput-trunk concordance (the center of gravity [COG]-C7 

SVA < 30 mm). A subsequent significant decrease and increase in C0-C1, C1-C2 lordosis, LL, PI-LL mismatch and T1S, 

thoracic kyphosis was observed in Head-balanced group, respectively. In contrast, a significant decrease in C0-C1, C1-C2 

lordosis, T1S, thoracic kyphosis and no such significant change in lumbopelvic alignment was observed in Trunk-balanced 

group. However, lower extremity alignment did not change substantially in both groups after surgery. HRQOL scores 

improved significantly after surgery in two groups. Both COG-C7 SVA and C2-C7 SVA negatively correlated with SF-36 

physical component scores (r = -0.78, P < 0.0001 and r = -0.86, P < 0.0001, respectively). Both COG-C7 SVA and C2-C7 SVA 

positively correlated with neck disability index scores (r = 0.73, P < 0.0001 and r = 0.71, P < 0.0001, respectively). Specially, 

visual analog scale for back pain and Oswestry disability index score as well as PI-LL mismatch improved significantly in 

Head-balanced group after cervical reconstruction surgery.

Conclusions : Patients with cervical kyphosis exhibit compensatory changes in upper cervical spine, thoracolumbar spine 

instead of lower extremity. These compensatory mechanisms resolve reciprocally in a different fashion following cervical 

realignment surgery according to Head- or Trunk-balanced group. This study elucidates that HRQOL significantly improves 

with occiput-trunk concordance and PI-LL match following cervical reconstruction.

Corresponding Author : Seung-Jae Hyun (hyunsj@snu.ac.kr)
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Corrective Anterior Cervical Discectomy and Fusion : 
a New Method with Partial Uncinectomy and Expandable Cage

Kenji Seki1*, Yu Shimizu2

1Orthopaedic Surgery, Tenri Hospital, Japan, 2Orthopaedic Surgery, Kyoto University Hospital, Japan

Introduction : Multilevel cervical canal stenosis and/or foraminal stenosis owing to spondylosis often occurs in the elderly 

patients, patients with developmental canal stenosis and those with cervical kyphosis. The best surgical procedure in such 

cases is still controversial. Regarding multilevel anterior cervical discectomy and fusion (ACDF), we devised a technique 

to open the intervertebral space for neural decompression and correction of the deformity, and we analyzed its effects 

and limitations.

Methods : Between September 2014 and July 2017, 37 consecutive patients (27 men and 10 women; mean age 65±12 

years) underwent more than 2-level ACDF surgery for symptomatic cervical spondylotic myelopathy and radiculopathy. 

All patients underwent bilateral partial uncinate resection to expand the intervertebral space following decompression 

of the dural sac and nerve roots. The fusion process was performed with expandable cages filled with iliac crest autograft 

and anterior plating. The mean follow-up period was 23.4 (range 12-38) months. Radiographs, computed tomography 

(CT) and Magnetic resonance imaging (MRI) were obtained preoperatively, while postoperatively CT was performed at 

3 months, MRI at 6 months and radiographs at each follow up visit. Fig 1 shows radiographic parameters, including the 

global lordotic angle at operated levels as seen in the radiograph; the foraminal height and width, sagittal angle of each 

operated segment, and interlaminar distance in the CT; and the anteroposterior width of the dural sac, flatness of the 

spinal cord, and the presence or absence of the subarachnoid space in the MRI were evaluated. Clinical evaluation was 

performed using Odom’s criteria, JOA score and its recovery rates.

Results : of the preoperative kyphotic group showed better JOA recovery rate (75.1%, Cohen’s D=0.81). Postoperatively, 

subarachnoid space occlusion persisted in 7 cases, which accounted for two-thirds of the cases with fair/poor Odom’s 

criteria and a half of cases with poor JOA recovery rates. CT showed OPLL, OYL or residual osteophytes at their occluded 

sites, also characterized by severe developmental canal stenosis (mean C3 canal diameter 10.2 mm, p=0.03), preoperative 

narrower SAC (mean 4.7 mm, p=0.03) and larger postoperative lordosis (mean 21.6°, p= 0.003). Among 7 cases, only one 

case had preoperative kyphosis.

Conclusions : Multilevel ACDF for restoring the disc and foraminal space can correct kyphosis, and was found to be an 

effective surgical procedure and most effective in kyphotic patients.

Corresponding Author : Kenji Seki (qa2k-sk@asahi-net.or.jp)

 

PP23-03

Clinical Outcomes of Anterior Correction and Reconstruction For 
Neurofibromatosis-Associated Severe Cervical Kyphotic Deformity

Yifei Gu, Cao Peng, Xiaolong Shen, Huajiang Chen, Xinwei Wang, Wen Yuan*

Department of Spine Surgery, Shanghai Changzheng Hospital, China

Introduction : Neurofibromatosis Type1 (NF-1) is a multi-systematic disease frequently associated with musculoskeletal 

abnormalities especially spinal deformities. Although cervical kyphosis due to NF-1 is relatively rare in clinical practice, 

the risk of severe neurological dysfunction including myelopathy and life-threatening paralysis is higher than that in 

patients with thoracolumbar deformities. Only a few of studies have reported the surgical treatment for this challenging 

condition, and there is a lack of related guidelines for the treatment in the literature. To assess the clinical outcome of 

anterior correction and reconstruction for severe cervical kyphotic deformity due to neurofibromatosis type 1 (NF-1).

The purpose of this study is to assess the clinical outcome of anterior correction and reconstruction for severe cervical 

kyphotic deformity due to neurofibromatosis type 1 (NF-1)

Methods : In this study, we reviewed a series of 7 patients who underwent anterior procedures for correction of NF-1 

associated cervical kyphotic deformity. After continuous preoperative skull traction, all patients received anterior 

corpectomy and fusion (ACCF), anterior discectomy and fusion (ACDF), or combined ACCF and ACDF for surgical correction 

and reconstruction. Pre- and postoperative local and global Cobb angles, correction rate, sagittal vertical axis (SVA) and 

T1-Slope were assessed by X-ray. Japanese Orthopaedic Association (JOA) score, JOA recovery rate, Visual Analogue Scale 

(VAS) and neck disability index (NDI) scores were recorded to assess the outcome.

Results : Kyphosis was corrected successfully in all patients in terms of local and global Cobb angles (P<0.05), with a 

correction rates of 83.1% (range, 66.0% to 115.5%) and 88.6% (range, 61.1% to 125.0%), respectively. JOA scores of 

patients was improved from pre-operative 10.4 (range, 6 to 14) to postoperative 15.4 (range, 14 to 17), with a recovery 

rate as 77.6% (range, 66.7% to 100%). NDI scores were reduced from pre-operative 25.1 (range, 13 to 35) to postoperative 

8.7 (range, 5 to 12). VAS score were reduced from pre-operative 7.0 (range, 4 to 9) to postoperative 2.3 (range, 1 to 3).

Conclusions : This study has demonstrated that anterior correction and reconstruction is an alternative option for the 

treatment of NF-1 associated severe cervical kyphosis when deformity is localized, flexible or fixed.

Corresponding Author : Wen yuan (ywspine@126.com)
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The Anatomical Variation of the Lateral Femoral Cutaneous Nerve in Relation 
to the Anterior Superior Iliac Spine and the Iliac Crest

Warat Tasanawipas*

Orthopaedics, Army Hospital, Thailand

Introduction : The location of lateral femoral cutaneous nerve (LFCN) is at risk for the donor site graft of autologous ACDF 

because it locates close to anterior superior iliac spine (ASIS). To avoid the injury of LFCN is mandatory. To know the 

anatomical variation of this nerve is relation to the ASIS is the purpose of this study.

Methods : The lateral femoral cutaneous nerve was identified in 53 embalmed cadavers (male 28, female 25). Ninety-six 

LFCN (right 47, left 49) were included in this study. The technique described by Murata et al. [16] was used to identify the 

LFCN. The course of the nerve was determined. The distance between the nerve and the ASIS was recorded in centimeter. 

The locations of nerve below the iliac crest at the anterior-limit and the mid-portion area for bone graft harvesting, 2 and 

5 cm lateral to the ASIS, respectively [1], were measured. If two or more branches of the nerve are encountered, the most 

lateral branch was recorded.

Results : The LFCN was found in between 1 cm medial and 1 cm lateral to the ASIS in 80 specimens (83.3%). The nerve was 

found more than 2 cm lateral to the ASIS only in one specimen. The mean and the median distance between the LFCN 

and the ASIS of medial and lateral groups are shown in Table 1

Table 1 Distance between the LFCN and the ASIS The LFCN cross medial to the ASIS (cm) The LFCN cross lateral to the ASIS 

(cm) Mean 0.7 0.4 Standard deviation 0.7 0.5 Median 0.5 0.2 Minimum– maximum 0.1–3.2 0.1–2.1 

Table 2 Location of the LFCN in relation to the iliac crest at 2 and 5 cm lateral to the ASIS Distance from the iliac crest at 2 

cm lateral to the ASIS (cm) Distance from the iliac crest at 5 cm lateral to the ASIS (cm) Mean 2.1 3.9 Standard deviation 

0.8 1.0 Median 2.1 4.1 Minimum– maximum 0.1–4.3 1.0–5.4

Conclusions : From the present study and literature review, the exact anatomy of the LFCN is highly variable. In our study, 

the LFCN is most commonly located in the area between 1 cm medial and 1 cm lateral to ASIS, and it usually crosses the 

iliacus muscle at 2.1 ± 0.8 to 3.9 ± 1.0 cm below the iliac crest in the range 2–5 cm lateral to ASIS. However, when the 

anterior iliac crest bone graft harvesting is planned, the risk of LFCN injury should be informed to the patients.

Corresponding Author : Warat tasanawipas (warattas@hotmail.com)

 

PP24-01

Efficacy of Perioperative Acetaminophen Use as a Substitution For Intravenous 
Patient-Controlled Analgesia in Aged Patients Undergoing Laminoplasty For 

Cervical Spondylotic Myelopathy.

Eiji Takasawa*, Yoichi Iizuka, Tokue Mieda, Akira Honda, Sho Ishiwata, Daisuke Tsunoda, Hirotaka Chikuda

Department of Orthopaedic Surgery, Gunma University Graduate School of Medicine, Japan

Introduction : Opioid-based intravenous patient-controlled analgesia (IV-PCA) is a well-established therapy for postoperative 

pain control in patients undergoing spinal surgery. Despite the excellent analgesic effect, however, opioids can increase 

the incidence of unfavorable postoperative adverse effects, such as postoperative nausea and vomiting (PONV), which 

frequently complicates the postoperative recovery course particularly in aged-patients. Intravenous acetaminophen is 

widely used in the perioperative period for safety pain management, and it may reduce opioid consumption. This study 

sought to evaluate the efficacy of perioperative single-agent acetaminophen use as a substitution for IV-PCA in aged-

patients undergoing cervical laminoplasty for cervical spondylotic myelopathy (CSM).

Methods : We studied 62 consecutive CSM patients (41 men, 21 women) with a mean age of 66.7 years (range from 45 

to 85 years). In this study, patients were divided into 2 groups : perioperative scheduled IV acetaminophen alone (AcA) 

and IV-PCA (IV-PCA) group. Patients received acetaminophen (15 mg/kg IV) before and after surgery for postoperative 

2 days (every 8 hours). Patients’ demographic data (age, sex, preoperative Japanese Orthopaedic Association score [JOA 

score] and operative time), pain intensity measured by Visual Analog Scale (VAS), pain-induced stress evaluated by systolic 

blood pressure (sBP) and heart rate (HR), and the incidence of postoperative nausea and vomiting (PONV) were assessed 

at postoperative 1, 12, 24, 48 h and 7 day.

Results : 30 of 62 patients (48.4%) were assigned to the AcA group. There were no significant differences between the two 

groups with regard to sex or preoperative JOA score. The overall pain intensity and pain-induced stress (1, 24, 48 h and 7 

day) were similar between the two groups, although the VAS at 12 h after surgery tended to be higher in the AcA group 

(AcA group 36.2±21.7 vs. IV-PCA group 24.3±10.7, P=0.076). The incidence of PONV during the first 24 h after surgery was 

statistically higher in the IV-PCA group (AcA group 13.3% vs. IV-PCA group 43.8%, P=0.012).

Conclusions : Perioperative single-agent acetaminophen use provided favorable pain control after surgery with lower 

incidence of PONV. In aged patients with CSM undergoing laminoplasty, single-agent acetaminophen use can be a safety 

pain-management option for reducing the unfavorable adverse effects of opioid-use. These findings can provide clinical 

information for the periperative pain control after spinal surgery in aged population.

Corresponding Author : eiji takasawa (eijitakasawa@gmail.com)
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Which Topial Agent Is More Efficacious in Diminishing Postoperative Drainage 
Following Multi-Level Cervical Laminoplasty/Laminectomy : Tranexamic Acid- 

Versus Thrombin-Soaked Collagen Sponge?

Jiwon Park*, Hao Lin Zheng, Jae Won Lee, Ho-Joong Kim, Sang Min Park, Jin Sup Yeom

Department of Orthopaedic Surgery, Seoul National University Bundang Hospital, Korea

Introduction : Both Tranexamic Acid (TXA)-soaked and thrombin-soaked sponges are reported to be effective in decreasing 

postoperative blood loss following spine surgery. However, we could not find a report on which one is more efficacious. 

The purpose of this study is to compare the efficacy of topically applied TXA-soaked versus thrombin-soaked collagen 

sponges in diminishing postoperative drainage following cervical 4-6 level laminoplasty/laminectomy.

Methods : There were 3 groups (TXA, Thrombin, and Control) of participants, all of whom underwent cervical 4-6 level 

laminoplasty/laminectomy. In TXA and Thrombin groups, 1-gram TXA was intravenously injected prior to the operation. 

Before wound closure, gentamicin-containing collagen sponges (Collatamp G) soaked in 1-gram TXA (TXA group) or 

5,000-IU thrombin (Thrombin group) were applied over the operation site. In Control group, neither intravenous TXA 

injection nor topical sponge application was carried out. Among 3 groups, (1) baseline clinical data; (2) 4 parameters 

related with postoperative H-vac drainage such as the time for the 8-hour drainage to decrease to <20/30 mL and drain 

output until these times; and (3) the number of patients with complications potentially attributable to their use were 

compared.

Results : There were 28, 27, and 31 patients in TXA, Thrombin, and Control groups, respectively. There were no significant 

differences among 3 groups in baseline clinical data (p > 0.05). All the 4 parameters related with postoperative drainage 

were significantly different among 3 groups, with best results in TXA group sequentially followed by Thrombin and 

Control groups (p < 0.05 in all pairwise comparisons). There were no related complications any group.

Conclusions : Topical application of TXA-soaked collagen sponges before wound closure provides higher efficacy with 

similarly high safety compared with thrombin-soaked collagen sponges in decreasing postoperative drain output 

following multi-level cervical laminoplasty/laminectomy.

Corresponding Author : Jiwon park (jwpark506@gmail.com)

 

PP24-03

Morphometric and Radiological Assessments of Dimensions of Axis in Dry 
Vertebrae a Study in South Asian Population

DR.RAMAN SHARMA1*, DR.NUPUR PRUTHI2, DR.ZAFAR KAMAL ANJUM3

1NEUROSURGERY, ASSOCIATE PROFESSOR, India, 2NEUROSURGERY, PROFESSOR, India, 3NEUROSURGERY, ASSISTANT PROFESSOR, India

Introduction : The technique of intralaminar screw placement for achieving axis (C2) fixation has been recently described. 

The purpose of the study was to provide the morphometric and radiological measurements in Indian population and to 

determine the feasibility of safe translaminar screw placement.

Materials and Methods : 38 dry axis vertebrae from adult South Indian population were subjected to morphometric and CT 

scan analysis. Height of posterior arch, midlaminar width in upper 1/3rd, middle 1/3rd and lower 1/3rd were measured 

using high precision Vernier Calipers. Each vertebra was subjected to a spiral CT scan, thin 0.5 mm slices were taken and 

reconstruction was done in coronal and sagittal plane. Analysis was done on a CT work station

Results : Middle 1/3rd lamina was the thickest portion (mean 5.17 mm +/ .1.42 mm). A total of 32 (84.2%) specimen were 

having midlaminar width in both lamina greater than 4 mm, however only 27 (71%) out of them had spinous process 

more than 9 mm. CT scan measurement in middle and lower 1/3rd lamina was found to be strongly correlated with the 

direct measurement.

Conclusions : There is high variability in the thickness of the C2 lamina. As compared to western population, the axis bones 

used in the present study had smaller profiles. Hence the safety margin for translaminar screw insertion is low.

Corresponding Author : DR.RamaN SHaRma (meet.rms@gmail.com)
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The Correlation of Clinical Outcome with Realignment of Cervical Spine after 
Osteotomy in the Rigid Cervical Kyphosis

Kai Cao*, Zhenhai Zhou, Honggui Yu, Zhimin Pan, Rongping Zhou, Lu Chen

Spine Center, The Second Affiliated Hospita Of Nanchang University, China

Introduction : Surgery for realigning cervical spine in rigid cervical kyphosis is challenging. Literatures indicated realignment 

for cervical spine can improve the clinical results of cervical degenerative kyphosis. However, the correlation of clinical 

outcome with realignment of cervical spine after osteotomy in the rigid kyphosis is still unclear. The aim of this study is to 

evaluate the clinical outcome after osteotomy in the rigid cervical kyphosis and the correlation of clinical outcome with 

the realignment of cervical spine.

Methods : Preoperative and 2-year follow-up clinical assessments and radiographs of 12 consecutive patients with rigid 

cervical kyphosis who underwent osteotomy and correction surgery were analyzed. Cervical alignment parameters 

included the C2-7 cobb angle, C2-7 sagittal vertical axis (SVA), thoracic inlet angle(TIA), neck tilt, cranial tilt, cervical tilt 

and T1 Slope(T1S). Clinical assessments were JOA and NDI. Linear regression was performed to analyze the correlation 

of clinical outcomes with the cervical alignment parameters. Operative time, estimated blood loss, bone fusion time and 

surgery related complications were also recorded.

Results : The C2-7 cobb angle, C2-7 SVA, TIA, neck tilt, cranial tilt, cervical tilt and T1S were significantly changed from 

34.6±17.2°,50.4±7.6mm(absolute value), 71.6±12.7°, 61.1±1.2°, 35.6±19.2°, -25.1±7.7°, 10.5±11.5° to -5.6±6.2°(p<0.01), 

24.7±18.4mm(absolute value) (p<0.05), 65.2±7.0° (p<0.05), 43.4±8.2° (p<0.05), 23.4±2.8° (p<0.01), -1.6±12.4° (p<0.01), 

21.8±11.2° (p<0.01), respectively. JOA and NDI were improved from 9.2±2.8, 53.4±13.2% to 13.5±2.1 (p<0.01), 28.4±8.9% 

(p<0.01), respectively. The linear regression indicated that C2-7 cobb angle was identified as parameter significantly 

correlated with JOA. C2-7 cobb angle and SVA were identified as parameters significantly correlated with NDI.

Conclusions : Osteotomy and correction surgery can effectively realign cervical spine and significantly improve clinical 

results in the rigid cervical kyphosis patients. JOA and NDI were correlated with the improvement of cervical spine 

alignment.

Corresponding Author : Kai Cao (kaichaw@126.com)

 

PP25-01

The Change of Sagittal Alignment after Cervical Surgeries

Moon Soo Park1*, Jong-Ho Jung1, Tae Hwan Kim1, Jae Keun Oh2

1Orthopaedic Surgery, Hallym University Sacred Heart Hospital, Medical College of Hallym University, Korea, 2Department of Neurosurgery, 

Hallym University Sacred Heart Hospital, Medical College of Hallym University, Korea

Introduction : There have been controversies over whether the cervical spine surgeries have improved the sagittal alignment 

of the whole spine or not. We have reported the functional sagittal alignment using the sagittal end vertebrae and Cobb’s 

angle. However, there is no study evaluating the change of sagittal alignment after cervical spine surgeries based on the 

functional sagittal alignment. The purpose of the present study is to identify the change of sagittal alignment after cervical 

spine surgeries based on the functional sagittal alignment.

Methods : Standing radiographs of the sagittal whole spine were taken in the 62 patients before and after cervical spine 

surgeries. The average age was 56.8 ± 11.9 years (35-85 years) with 29 women (46.8%) and the mean follow-up period 

was 22.0 ± 18.3 months (1-74 months). Before and after the surgery, we measured the cervical lordosis, thoracic kyphosis, 

lumbar lordosis, pelvic incidence, pelvic tilt, sacral slope, and T1 sagittal slope. Using the Cobb’s angle between the lower 

horizontal line of the radiograph, sagittal end vertebra and the McGregor’s line, first lordotic α curve, first kyphotic β curve, 

second lordotic γ curve, and second kyphotic δ curve were measured as well as the distance from S1 posterosuperior 

corner to C2 plumb line, and T1 plumb line.

Results : Anterior cervical surgeries were performed in 57 patients (91.9 percent) and posterior cervical surgeries in 5 

patients (8.1 percent). After the surgeries, the distance from the S1 posterosuperior corner to C2 plumb line and T1 plumb 

line decreased, and the T1 sagittal slip and second lordotic δ angle increased. The other parameters did not have the 

differences.

Conclusions : There were no changes of the sagittal plane alignment in thoracic and lumbar vertebrae after cervical surgery, 

but the sagittal plane alignment around cervical vertebrae was improved.

Corresponding Author : moon Soo park (amhangpark@gmail.com)
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Cervical Alignment and Distal Junctional Kyphosis Running Head : 
Risk Factor Analysis of DJK

JUNGJAE LEE, JINHOON PARK*

neurosurgery, spine, Korea

Introduction : To investigate the cause and risk factors of distal junctional kyphosis(DJK) after multilvevel post cervical 

fusion

Methods : The sagittal balance of the cervical spine is also important because the neck cervical spine and dysfunction are 

closely related to the loss of cervical vertebrae. Correction surgery can improve disability, neurogenic pain, nerve function 

and quality of life in cervical kyphosis patients. However, in some cases, distal junctional kyphosis has occurred and 

reoperation has been required. This study aims to evaluate the cervical sagittal alignment parameters in distal kyphosis 

development and non-distal kyphosis development after surgery surgical and to find any differences in various risk factors.

Results : Of the 52 patients, 21 patients had distal junctional kyphosis and 31 patients did not. Preoperative T1 slope and 

cervical lordosis values were significantly lower in distal junctional kyphosis patients than non-distal junctional kyphosis 

patients, which was statistically significant (p = 0.02, p = 0.03 respectively) and at the last follow up, non-distal junctional 

kyphosis patients had higher T1 slope, segment angle, and cervical lordosis angles than distal junctional kyphosis patients, 

which was statistically significant. (p < 0.01, p = 0.05 p = 0.04 respectively). Changes in T1 slope, CL and SL were observed 

in all patients. Significant higher difference in T1 slope and SL between preoperative and immediate postoperative period 

were significant in DJK group.(both p values were <0.01) It was observed that the values of T1 slope, CL, and SL were 

significantly larger in the DJK group from immediately after the operation to the last follow-up. (p < 0.01, p = 0.04, p = 

0.05 respectively)

Conclusions : The results of this study showed that kyphosis improved in the immediate postoperative period when 

the angle of the operative section was changed significantly in patients with low cervical lordotic angle, T1 slope, and 

segment angle, but this improved kyphosis in follow up over 12 months It was confirmed that distal kyphosis occurred 

after returning to preoperative condition.

Corresponding Author : JINHooN paRK (goriladunk@naver.com)

 

PP25-03

Does Stopping at C7 in Long Posterior Cervical Fusion Accelerate the 
Symptomatic Breakdown of Cervicothoracic Junction?

Dong-Ho Lee1, Jong-Min Baik2*

1Department of Orthopaedic Surgery, Asan Medical Center, Ulsan University College of Medicine, Korea, 2Department of Orthopaedic 

Surgery, Gil Medical Center, Gachon University College of Medicine, Korea

Introduction : Since the cervicothoracic junction (CTJ) represents a unique region that shifts from the mobile lordotic 

cervical spine to the rigid kyphotic thoracic spine. While many surgeons commonly recommend extending cervical fusion 

into the thoracic spine to protect the adjacent levels, we did not find any direct evidence to support this procedure.To 

compare the clinical and radiological outcomes between patients with long posterior cervical fusion (PCF) in which fusion 

stopped at C7 versus patients in which fusion crossed the cervicothoracic junction (CTJ).

Methods : The patients were divided into 2 groups on the basis of the lower-most instrumented vertebra (LIV); C7 group 

patients (n=25) and upper thoracic (UT) group (n=21). We analyzed the visual analogue scale of arm/neck pain, Japanese 

Orthopedic Association (JOA) score, and neck disability index (NDI). And we also measured the following parameters : (1) 

pseudomotion of fused segments; (2) C2–C7 sagittal vertical axis; (3) T1 slope; and (4) C2–C7 lordosis.

Results : Arm and neck pain were similar in both groups pre- and postoperatively. Interestingly, mean postoperative NDI 

score in the UT group was significant worse when compared with the C7 group (9.7±4.6 vs. 14.2±3.7, p=0.006). Although 

UT patients had longer fusion levels, the fusion rates were not significantly different between the C7 and UT groups 

(96.0% vs. 90.5%; p=0.577). The radiographic parameters did not show any significant differences between the groups 

at final follow-up.

Conclusions : Our study demonstrates that multi-level PCF stopping at C7 does not negatively affect C7-T1 segment failure, 

fusion rate, neck pain, neurologic outcomes, and global sagittal alignment of the cervical spine. Hence, it is unnecessary 

to extend the long PCF levels caudally across the healthy CTJ for fear of development of adjacent segmental disease (ASD) 

at the C7-T1 segment.

Corresponding Author : Jong-min Baik (bbaik@hanmail.net)
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Cervical Tethered Cord

Natarajan Muthukumar*

Department of Neurosurgery, Devadoss Hospital, India

Introduction : Tethering of the cervical spinal cord is a rare entity. The aim of this study is to analyze this author’s experience 

with this rare entity and discuss the clinical, radiological, operative findings and outcome of patients with this condition.

Methods : All patients treated by this author from 2009- 2017 with tethering elements in the cervical spinal cord were 

included in this study. All patients underwent routine neurological evaluation, MRI of the whole spine, CT of the spine 

in selected cases and plain radiographs. The intraoperative findings and clinical presentations were noted. Postoperative 

complications were recorded. Postoperative MRI scans were done when deemed necessary. Follow up ranged from 6 

months to 2 years.

Results : Number of patients : 12; age ranged from 1 month – 12 years. 10/12 patients were neurologically intact and 

were referred for medical consultation due to cutaneous markers. Of the two patients who presented with neurological 

deficits, one had mild quadriparesis and the other had paraplegia. The pathological entities causing tethering of the 

cervical spinal cord included : 7 cases of limited dorsal myeloschisis, 2 cases of terminal myelocystoceles and 3 cases 

of spinal dermal sinuses. One patient with with spinal dermal sinus had double lesion – one in the cervical region with 

intradural extramedullary dermoid cyst and another in the thoracic region with infected intramedullary dermoid cyst and 

the other patient with cervical spinal dermal sinus had an associated neurenteric cyst anterior to the cervical spinal cord. 

Both these patients presented with neurological deficits as mentioned above. All patients underwent surgical exploration 

and complete untethering of the cervical spinal cord which included excision of the limited dorsal myeloschisis,cervical 

spinal dermal sinuses, dermoid and neurenteric cysts. Patients with limited dorsal myeloschisis had excision of the stalk 

close to the spinal cord; the two patients with cervical myelocystoceles underwent repair of the same and patients with 

cervical spinal dermal sinus underwent excision of the dermal sinuses along with associated pathologies like dermoid 

and neurenteric cysts. One patient who presented with paraplegia due to infected intradmedullary dermoid became 

ambulant 6 months following surgery; the other patient improved but was lost for follow up after 6 months. All patients 

who were neurologically intact preoperatively maintained their intact neurological status postoperatively. Complications 

included : wound infections in 2 and mild CSF leak from the wound in 2 both of which subsided with conservative 

treatment.

Conclusions : Tethering of the spinal cord in the cervical region is rare. The most common causes cervical cord tethering 

include : limited dorsal myeloschisis, cervical myelocystoceles and cervical dermal sinuses. Early identification of the 

pathology and appropriate surgical intervention before the advent of severe neurological deficits leads to a good outcome.

Corresponding Author : Natarajan muthukumar (drnmuthukumar@yahoo.com)

 

PP26-01

Influence of Rotator Cuff Tear on Severity and Recovery of Proximal Type 
Cervical Spondylotic Amyotrophy.

Sho Ishiwata*, Yoichi Iizuka, Tokue Mieda, Eiji Takasawa, Daisuke Tsunoda, Yohei Kakuta, Akira Honda, Hirotaka Chikuda

Dept. of Orthopaedic Surgery, Gunma University Graduate School of Medicine, Japan

Introduction : Cervical spondylotic amyotrophy (CSA) is characterized by upper limb muscle weakness and atrophy with 

no or insignificant sensory deficits. Proximal type CSA includes weakness of the shoulder abductor and biceps brachii 

muscles, which often cause dropped shoulder syndrome. Therefore, CSA and rotator cuff tear (RCT) are often confused. 

However, there has been no study on the prevalence of RCT and influence of RCT on weakness of shoulder abductor 

muscles in patients with CSA.he aim of this study is to investigate the prevalence of RCT and influence of weakness 

of shoulder abductor muscles in patients with CSA. The aim of this study is to investigate the prevalence of RCT and 

influence of weakness of shoulder abductor muscles in patients with CSA.

Methods : We retrospectively reviewed consecutive patients with CSA between January 2012 and May 2019 at our 

hospital. Of those, 35 patients who underwent magnetic resonance imaging (MRI) of the affected shoulder, and received 

conservative treatments were included for analysis. We investigated age, sex, manual muscle testing (MMT) score of 

shoulder abductor and biceps brachii muscles at presentation and final follow up, presence of RCT, size of RCT (normal 

cuff, small tear, large tear), recovery of shoulder abductor muscles (0; ΔMMT≦1, 1; ΔMMT≧2 or MMT=5).

Results : The patients without RCT (RCT-) were 14, and those with RCT (RCT+) were 21, respectively. The prevalence of 

RCT was 60% in CSA patients. There were no significant differences between two groups regarding the sex, MMT score of 

biceps brachii at the presentation and the final follow up. The age of patients in RCT- was significantly lower than that of 

patients in RCT+ (63.4±9.5 versus 72.0±10.0, p=0.001). MMT score of shoulder abductor muscles in RCT- was significantly 

higher than that in RCT+ at presentation (2.71±0.73 versus 1.76±0.63, p=0.003). MMT score of shoulder abductor muscles 

in RCT- was significantly higher than that in RCT+ at final follow up (4.36±0.73 versus 2.76±1.30, p=0.001). The recovery 

of shoulder abductor muscles in RCT- was significantly superior to that in RCT (0.71±0.47 versus 0.29±0.46, p=0.037). In 

logistic regression analysis, the presence of RCT was detected as an independent variable significantly related to prognosis 

(Odds ratio 0.200, 95%CI 0.041-0.978). MMT score of shoulder abductor muscles in patients with small tear (p=0.001) and 

large tear (p=0.026) were significantly lower than that in patients with normal cuff at the presentation. Also, MMT score of 

shoulder abductor muscles in patients with small tear (p=0.0017) and large tear (p<0.001) were significantly lower than 

that in patients with normal cuff at the final follow up. The recovery of shoulder abductor muscles in patients with large 

tear was lower than that with normal tear (p= 0.006).

Conclusions : The prevalence of RCT in patients with CSA was 60%. Severity and recovery of proximal type CSA was 

associated with RCT, especially large tear.

Corresponding Author : Sho Ishiwata (shoishiwata@me.com)
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Clinical Management of Spontaneous Spinal Epidural Hematoma : 
Conservative or Surgical

Hiroki Fukui, Takeshi Hiramatsu*, Nobuhiro Tanaka, Kiyotaka Yamada, Takashi Hashimoto, 

Toshiaki Maruyama, Yoshinori Fujimoto

Orthopaedic Surgery,Spine Center, JA Hiroshima General Hospital, Japan

Introduction : Spontaneous spinal epidural hematoma(SSEH) is a rare condition and associates with serious neurological 

symptoms. However,there were few studies assessing the management criteria of SSEH. The aim of this study is to assess 

the differential diagnosis and clinical results of treatment for SSEH.

Methods : From 2007 to 2019, we investigated 12 patients with SSEH who were treated in our institute.5 male and 7 female, 

the mean age was 69.7 years (range, 19 to 91 years).We assessed clinical symptoms, magnetic resonance imaging (MRI), 

treatment selection (conservative or surgical intervention), the interval of surgery, and the severity of paresis using the 

Frankel classification.

Results : In all patients, the initial symptoms were severe neck and/or back pain. The epidural hematoma was located in 

cervical spine in 10 patients, thoracic and lumbar spine in 1, respectively. The severity of paresis in cervical SSEH were 

Frankel B in 2 patients, Frankel C in 5, and Frankel E in 3. Thoracic SSEH had severe paresis (Frankel A).

Lumbar SSEH had mild neurological symptoms (Frankel D). Three patients who had no paralysis (Frankel E) and 1 patient 

who had paralysis (Frankel C) which improved in 2 hours from the onset with conservative treatment. 

For 8 patients with no neurological improvement, we performed decompression surgery. Of 8 patients, the paresis was 

improved in 6 patients(Frankel B to E in 2, Frankel C to D in 1, Frankel C to E in 3 patients) within mean 15.4 hours (range, 

6 to 35hours).

However, 2 patients were not improved their paresis after decompression.

One patient (Frankel D) had 27 days from onset to diagnose, and another patient had severe paresis (Frankel A) from the 

onset.

Conclusions : In SSEH, neurological symptoms could be improved by rapid surgical treatment. However, severe and rapid 

paralysis or delayed diagnosis could not obtain good results even after surgery. Precise diagnosis without delay and rapid 

surgical treatment are essential for the management of SSEH.

Corresponding Author : takeshi Hiramatsu (ta.hiramatsu@icloud.com)

 

PP26-03

Operation and Prognosis Analysis of Proximal-type Cervical Spondylotic 
Amyotrophy

Xia Ye, Yu Sun*

Orthopaedics, Peking University Third Hospital, China

Introduction : Cervical Spondylotic Amyotrophy (CSA) is a quite uncommon pathology with the presentation of muscular 

atrophy in upper arm and\or forearm and hand. This clinical condition can be classified as a proximal type (mainly in 

upper arm) and distal type (mainly in forearm and hand). This study reviewed proximal type of CSA and to reveal the 

detailed pathology and strategy of surgical treatment of this disease.

Methods : 109 consecutive patients of proximal type CSA received surgery at our hospital during the period of 2012 to 

2017 and obtained follow up. The mean age was 53.8 (28–75 yr) year. There were 24 females and 85 males. Pre-operative 

investigation including x-rays, CT, MRI of cervical spine were performed. The mJOA score was used to evaluate the 

neurological function. The manual muscle testing (MMT) was used to evaluate muscle strength. There were 70 cases of 

anterior decompression as group A, 31 cases of posterior decompression as group B, and 8 cases of combined anterior 

and posterior approach as group C.

Results : The average duration of symptoms was 42.17 (0.5-360) months. The average follow-up was 45.97 (12-85) months. 

The main pathogenic factors in group A were anterior spinal cord and\or nerve root compression due to intervertebral 

disc herniation or osteophyte formation with less than 3 levels. 21 cases had spinal cord compression only as the central 

type. 38 cases had nerve root compression only as the peripheral type. 11 cases had both spinal cord and nerve root 

compression as the mixed type.

The main pathogenic factors in group B included multilevel cervical disc herniation (≥3 levels, 15 cases), OPLL (5 cases), 

and developmental spinal stenosis (8 cases). Among them, 5 cases had co-existed radiculopathy with foramino-stenosis 

caused by Luschka’s joint hyperplasia received foraminotomy.

For group C, patients received combined approach, not only posterior decompression to relieve spinal stenosis but also 

anterior approach was needed to remove severe compression in front of spinal cord that the compression ratio of spinal 

cord was <0.38. 

The average duration of symptoms was 32.99 (0.5-360.0) months in group A, 50.94 (2.0-228.0) months in group B and 

88.50 (12.0-240.0) months in group C. 

The improvement was in mJOA score from 13.86±1.88 to 15.78±1.52, in mean muscle strength from III to IV in group A. 

The mJOA score was from 11.69±3.15 to 14.40±2.69, mean muscle strength was from III to IV In group B. The mJOA score 

improved from 10.69±2.80 to 13.31±2.10, mean muscle strength from II to III in group C. The improvement rates of mJOA 

in three groups were 62.00±47.16, 53.97±41.32 and 31.15±48.49, respectively.The recovery of neurological function in 

group A was better than other two groups.

Conclusions : The main pathophysiological reasons for CSA are anterior horn (AH) damage, ventral nerve roots (VNR) 

damage, spinal canal stenosis, and Injury of spinal cord blood supply system, which results in muscle atrophy at the 

corresponding nerve innervation sites of one or both upper limbs. The detailed pathology should be considered in the 

process of surgical plan.

Corresponding Author : yu Sun (sunyuor@vip.sina.com)
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PP27-02

Intracranial Migration of Rods in Posterior Cervical Fixation

Rabindra Lal Pradhan*, Bimal Kumar Pandey

Orthopaedic Surgery, Kathmandu Medical College Teaching Hospital, Nepal

Introduction : Instrumented cervical fusions for various pathologies are commonly performed and though associated with 

complications some specific types are relatively rare.

Methods : We present a case of 67 years male, presented with neck pain, tingling and burning sensation of bilateral 

upper limbs since 4 months following a fall. At presentation, he had difficulty in walking and was diagnosed with C5-C6 

subluxation and was treated with anterior and posterior instrumented fusion.

Results : The immediate and the early post operative period following the surgical procedure was uneventful, but the 

patient was lost to follow up and presented about 1 year 8 months later with complains of occipital headache for which 

he was evaluated and was found to have migration of implant (rod) in cranial cavity.

MRI and CT scan was reveled intracranial rod migration but good fusion of bone at index level. 

His neurological examination reveled mild weakness right C5 and C7 but had the positive Tandem gait and Positive 

Romberg sign. 

He underwent surgery with widening of foramen magnum with implant removal and dural repair. Intra-operatively, the 

distal tip of rod was near C1 lamina arch and proximal in cerebellum.

Conclusions : At present 6 months post removal he has no cerebellar symptoms and signs and has no difficulty is performing 

his ADL.

To our knowledge this is the first report on intracranial migration of rod to the cranium after cervical spine surgery without 

decompression.

Corresponding Author : Rabindra Lal pradhan (rabi.ortho@gmail.com)

 

PP27-01

A Case of Spontaneous Cervical Epidural Hematoma Misdiagnosed Cerebral 
Infarction and Treated by Thrombolytic Therapy with Rt-PA

Takeshi Aoyama1*, Daisuke Shinbo2, Naoshi Obara1

1Spine Center, Department of Orthopaedic Surgery, Teine Keijinkai Hospital, Sapporo, Japan, 2Department of Neurosurgery, Teine Keijinkai 

Hospital, Sapporo, Japan

Introduction : Though hemorrhagic complication can be arisen in thrombolytic therapy by recombinant tissue-type 

plasminogen activator(rt-PA), deterioration by administration of rt-PA for hemorrhagic disease is iatrogenic complication. 

Caution for aortic dissection is done in recent. A case of cervical epidural hematoma treated with rt-PA is reported in 

herein.

Methods : Case report. The case was 87yrs female with history of 10yrs hemodialysis and brainstem infarction, bilateral 

internal carotid arteries stenosis treated with ticlopidine. She was transferred to emergency department due to severe 

occipital and neck pain. MRI DWI revealed spotty high signal in left cerebellar hemisphere. Right hemiparesis arose on 

her 2 hours after, re-examined brain MRI revealed no new lesion. rt-PA was administered under the diagnosis of hyper-

acute cerebral infarction. Irregular hemodialysis was done for pulmonary edema. She got complete tetraplegia after the 

hemodialysis, 10 hours after the administration of rt-PA. The repeated MRI revealed cervical epidural hematoma.

Results : Under the correct diagnosis, removal of hematoma was performed. No obvious origin of hemorrhage was found, 

epidural venous plexus was speculated as origin. Platelet and FFP transfusion was needed for hemostasis, since antiplatelet 

agent was used. After 10 days, her left hemiparesis recovered to MMT3, meanwhile right extremities remained MMT0.

Conclusions : Cervical epidural hematoma might be rare in stroke practice. However from the point of spine surgeon, it 

is peculiar in Japan, i.e., almost neurosurgeons are brain surgeons exclusively treat brain practice, and stroke practice 

was assumed by neurosurgeons, not by neurologists or stroke physicians. And though it is emphasized rt-PA should be 

administered as soon as possible, “time is brain”, spending a few minutes for spinal MRI is better than making iatrogenic 

deterioration. For the case atypical as cerebral infarction should be considered the possibility of cervical epidural 

hematoma.

Corresponding Author : takeshi aoyama (taoya@seagreen.ocn.ne.jp)
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PP28-01

Clinical Result of Complete Pull-out Screw after Anterior Cervical Corpectomy 
and Fusion : a Rare Case Report

Hyeong Jik Kim, Jong Hyun Ko, Tae Young Kwon, Kyung Jik Song*

Orthopedic surgery, Chonbuk National University Hospital, Korea

Introduction : The rate of complication related to implant is decreasing because of improvement of surgical technique and 

implant modality. However, screw or plate pull-out is still a challenging complication to surgeons after anterior cervical 

spinal surgery.

Methods : A 52-year-old woman visited orthopedic out-patient unit due to neck and back pain with paraplegia. Enhanced 

MRI showed metastasis of 7th cervical vertebra and compression of epidural space without posterior element involvement. 

She underwent anterior cervical surgery; total corpectomy of 7th cervical vertebra and anterior cervical plating from C6 

to T1 on August, 2003. On three months later after surgery, cervical radiographs and chest CT for detecting breast cancer 

revealed partial pull-out screws on T1. Partial pull-out screws progress no more for postoperative six months and a year, 

she had no neurologic and mechanical symptom and good motor grades. 

On postoperative 16 years, She came for orthopedic outpatient unit for instrument state and She cured breast cancer 

completely. CT & cervical radiographs showed completely pull-out screws on T1 which lie between trachea and anterior 

vertebral body, but no swelling or inflammation around backed out screws. 

Results : .

Conclusions : In any case of pull-out screws, frequent serial radiographs and clinical assessments is important to prevent 

pull-out screws related complication.

Corresponding Author : Kyung Jik Song (kysong@jbnu.ac.kr)

 

PP27-03

Halo-vest Traction Assisted Treatment of Neurofibromatosis 1 (NF1) with 
Severe Cervical Kyphosis Accompanied with Intradura Tumor

Siyi Cai, Ye Tian*

Orthopedic, Peking Union Medical College Hospital, China

Introduction : The halo-vest is an immobilization device to protect the cervical spine in trauma or surgery. However, the 

application of halo-vest traction in patients with NF1 had limited report and conclusions. This is aims to evaluate the 

safety and efficacy of halo-vest traction prior to surgical treatment of NF1 with severe cervical kyphosis accompanied 

with intradural tumor.

Methods : We successfully applied a halo-vest to a child with NF1 accompanied with severe and stiff cervical kyphosis 

(Cobb angle C2-7 -92°), vertebral subluxation, and intradura tumor two weeks before surgery and a good correction was 

achieved. After, we surgically corrected the deformity with ACDF(C2-C5) and posterior fixation(C2-C7) under general 

anesthesia. Meanwhile, we performed a C4 laminectomy and resect the intra dura tumor.After surgery the child was 

protected with Sterno-Occipital Mandibular Immobilization Device (SOMI) for another three months.

Results : The patient had normal neurological function after surgery and a good correction effect (Cobb angle C2-7 10°) 

and correction rate (110.9%). 

Histopathology shows that the tumor is a schwannoma.

Conclusions : Under close observation, halo-vest can be used safely and effectively for NF1 patients with severe and stiff 

cervical kyphosis with intradural tumor.After that the combined anterior and posterior approaches surgery can got an 

good correction result. The intra dura tumor can be resected safely during the surgery. The histopathology shows that the 

tumor is a schwannoma. 

Corresponding Author : ye tian (drcaisiyi@163.com)
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Uncommon Fever Owing to Postoperative Pseudomeningocele after 
Cervical Laminoplasty

Jianfeng Guo, Wei Wu, Zhong Fang, Feng Li*

Orthopedic, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, China

Introduction : Iatrogenic spinal pseudomeningocele develops as a consequence of an unrepairable dural tear and is an 

abnormal encapsulated collection of cerebrospinal fluid communicating with the subarachnoid space. Additionally, it 

is common to consider the possibility of meningitis in any patient presented with fever and headache with CSF leakage 

after spinal surgery. However, if with negative CSF culture and failed antimicrobial therapy, other cause of fever and 

headache should be considered.

Methods : We present the management process of one case with a uncommon fever and headache owing to Iatrogenic 

pseudomeningocele after cervical laminoplasty in our department.

Results : The patient was a 48-years old female who admitted to our department presented with limbs numbness and 

weakness for 3 months. The patient was diagnosed with cervical spondylotic myelopathy. Laminoplasty was performed 

from C3 to C7.During the procedure, dural mater was damaged and difficult to suture owing to its location. The primary 

symptoms released satisfactorily. However, the patient suffered postoperative headache with cerebrospinal fluid leakage 

for about 400ml per day. At 7th postoperative day, wound drainage tube was removed with well healed wound. Since 

then, patient suffered intermittent fever for about 39˚C.Then intracranial infection was suspected owing to postoperative 

CSF. With neurologic consultation, meropenem and teicoplanin were administered intravenously instead of ceftriaxone 

for the suspicion of meningitis. But fever and headache was uncontrollable. And the patient was transferred to neurology 

department.With a diagnosis of meningitis,anti-biotics, anti-tuberculosis and anti-fugal drugs were used for about 6 

weeks. But, unfortunately, fever and headache continued. Cerebrospinal fluid from lumber puncture and blood culture 

were both negative. The peripheral white blood cell count, erythrocyte sedimentation rate and the C-reactive protein 

level also decrease. Since MRI revealed a large amount of CSF leakage at the wound, lumbar drainage was conducted 

while fever and headache released immediately. However, fever and headache returned again when drainage tube was 

removed. Then second lumbar drainage was performed. Same as first time, fever and headache returned again as the 

tube removed. Considering a diagnosis of pseudomeningocele, a second procedure of excision of pseudomeningocele 

and dural tear repairing was performed. After second operation, temperature returned to normal and headache totally 

diminish.

Conclusions : Although intracranial infection is the most possible cause of fever and headache while with postoperative 

CSF, other suspicion should be considered when standardized therapy failed. Postoperative pseudomeningocele may be 

a cause of fever and headache and early surgical intervention is recommended.

Corresponding Author : Feng Li (lifengmd@hust.edu.cn)

 

PP28-02

Case Report : Safe C2 Tumor Removal Using a Curved Bone Removal Device 
during a C5-C6 ACDF Procedure

Michael Millgram1*, Richard Guyer2, Ran Harel3, Scott Kutz4, Ely Ashkenazi1

1Israel Spine Center, Assuta Hospital, Israel, 2Center for Disc Replacement, Texas Back Institute, United States of America, 3Spine Surgery 

Division, Sheba Medical Center, Israel, 4, Minimally Invasive Neurosurgery of Texas, United States of America

Introduction : Surgical treatments to the upper cervical levels are potentially more complicated compared with other spinal 

surgeries. The location of these vertebrae and their proximity to vital blood vessels, nerves and the esophagus holds the 

risk of significant complications. However, some medical conditions necessitate surgical treatment to these spinal regions. 

The dimensions and shape of surgical tools, such as the straight high-speed drill, dictate the required access route to 

the treated region. Unsafe approaches can potentially be replaced by removal of healthy tissues in order to facilitate a 

safer access, but the removal of supporting boney structures may lead to spinal instability and require spinal fusion, thus 

complicating patient recovery. Curved bone removal devices offer a potential solution to this problem. A curved-tip drill 

allows the surgeon to reach difficult-access areas with minimal bone-removal. The use of such a device is demonstrated 

here in a recent tumor resection procedure.

Methods : A 62-year-old male with a vertebral tumor at the C2 vertebra was operated for an anterior cervical discectomy 

and fusion (ACDF) procedure on the C5-C6 vertebrae through a posterior approach. The patient didn’t have prior spine 

surgeries and other co-morbidities. As the figure shows, the tumor’s location at the anterior part of the vertebra and 

its proximity to neural structures complicated its surgical removal using traditional tools and methods and would have 

required extensive removal of healthy tissue if operated using traditional tools and techniques.

During the ACDF procedure the surgeon noticed an opportunity to safely remove the tumor using a curved bone-removal 

device without further damage to healthy tissues. 

Results : The tumor removal using the device required two minutes. Successful removal was verified by intraoperative 

O-arm CT imaging. The total operation length was 63 minutes and the estimated blood loss was 200ml. Histopathological 

examination revealed characteristic eosinophilic granuloma. The patient was hospitalized for five days and then released 

without further complaints.

Conclusions : A safe, quick efficient removal of a vertebral tumor without removal of healthy surrounding tissues was 

performed, sparing the patient from potential spinal instability.

Corresponding Author : michael millgram (israelspinecenterresearch@gmail.com)
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PP29-01

Prognostic Predictors For Surgical Outcomes in Patients with Cervical 
Ossification of the Posterior Longitudinal Ligament : 

a Multicenter Study from Asia Pacific Spine Study Group

Narihito Nagoshi1, Kota Watanabe1*, Masaya Nakamura1, Morio Matsumoto1, Nan Li2, Sai Ma2, Da He2, Wei Tian2, JJ Lee3, 

Yoon Ha3, Kenny Kwan4, AKP Cheung4

1Orthopaedics, Keio University School of Medicine, Japan, 2Spine Surgery, Beijing Jishuitan Hospital, the 4th Teaching Hopital of Peking 

University, China, 3Neurosurgery, Yonsei University, Democratic People’s Republic of Korea, 4Orthopaedics and Traumatology, LKS Faculty of 

Medicine, The University of Hong Kong, Hong Kong

Introduction : Ossification of the posterior longitudinal ligament (OPLL) is prevalent in many Asian countries. However, most 

studies reported on patients from a single country, which introduces a potential bias when assessing its comprehensive 

clinical picture. The aim of this study is to clarify the characteristics and surgical outcomes for patients with cervical OPLL 

(cOPLL) from multiple Asian institutions.

Methods : This is a retrospective multicenter study that was performed at four high-volume institutions in Japan, China, 

Korea, and Hong Kong. Consecutive cOPLL patients who underwent surgical treatment between 2010 and 2015 were 

enrolled in this study. Patient demographics and surgical information were evaluated, and all patients were followed for 

at least two years. JOA scores were used for neurological assessment, and a JOA score of 15 and above at final follow-up 

was defined as significant improvement. A multivariate logistic regression analysis was performed to identify predictors 

for functional recovery after surgery.

Results : Of the 264 enrolled cOPLL patients that received surgery, 196 (74.2%) underwent laminoplasty or laminectomy 

and the remaining 68 (25.8%) received fusion surgery (anterior and/or posterior approach). Overall, patients experienced 

significant neurological recovery after surgery (P<0.001, paired t-test), but recovery was highly dependent on preoperative 

neurological status. Surgery yielded significant improvement in 89.5% (51/57) of patients with mild symptoms (JOA score 

≥ 15 prior to surgery), while only 46.4% (96/207) of patients with severe myelopathy (JOA score < 15 prior to surgery) 

achieved significant recovery. Univariate analysis revealed that female, younger age, and fusion surgery were favorable 

indicators for surgical outcomes. After multivariate analysis, the cOPLL patients achieved significant recovery if they were 

younger (OR=0.96, P<0.01) and had fusion surgery (OR=2.04, P=0.02).

Conclusions : This is the first study to evaluate the surgical outcome of cOPLL among multiple institutions internationally. 

While laminoplasty is frequently used as a surgical technique, the result of treatment is better with fusion surgery. This 

inferior outcomes in laminoplasty could be due to residual spinal instability or postoperative progression of ligamentous 

ossification. In addition, the results were poor when the age was old, and it was speculated that the ability to recover after 

surgery was poor because of the progress of spinal degeneration. In order to obtain more effective clinical results, it is 

crucial to evaluate the pathological differences between countries and to establish standardized treatment guidelines.

Corresponding Author : Kota Watanabe (watakota@gmail.com) 
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PP29-03

Progression of Ossification of the Posterior Longitudinal Ligament in Upper 
Cervical Spine Following Expansive Open-Door Laminoplasty

Hao-Wen CHEN, Kuang-Ting YEH, Tzai-Chiu YU, Ing-Ho CHEN, Wen-Tien WU*

Orthopaedic department, Hualien Tzu Chi Hospital, Taiwan

Introduction : Ossification of the posterior longitudinal ligament (OPLL) often makes the major cause of compressive 

myelopathy and may indicate posterior decompression. Besides, from previous literatures, the volume of ossification may 

enlarge as degenerative diseases on the radiographic follow-up after surgical decompression. However, the relationship 

has not been strongly established between the progression of ossification and the neurological long-term outcome. The 

main purpose of this study is to gain an understanding of the relationship between the progression of ossification of the 

posterior longitudinal ligament and the clinical results following en bloc cervical laminoplasty.

Methods : Forty-five patients under following up for more than three years after laminoplasty were included in this 

retrospective study. MRI of the cervical spine was the screening method applied before the surgery, after the surgery, and 

at the time of the latest follow-up. The extent of the OPLL by measuring the width of ossified ligament on the sagittal 

view of following-up MRI. The sagittal alignment was also evaluated and compared with the previous image record. 

Neurological function and symptoms were graded by the Japanese Orthopaedic Association (JOA) myelopathy scoring 

system. The relationship between the progression of OPLL and the score-based rate of recovery was analyzed.

Results : Seventeen (37.8 %) of the patients had a progression of OPLL after laminoplasty. OPLL thickening with progress 

was the most frequent in patients with the mixed type of ossification and less in those with the segmental type. The 

patients with progression of OPLL were significantly younger than those without progression. The JOA score improved 

rapidly within one year and continued to improve up to three years after surgery. The score tended to decrease after 

that. Four patients had recurrent myelopathy in three years. three of them had worsened function score at the time of 

the latest follow-up. Therefore, C2-3 extended decompression or C2 notchplasty were considered to achieve extensive 

decompression. All of them improved after the second surgery by either Anterior cervical corpectomy and fusion (ACCF) 

or Anterior cervical discotomy and fusion (ACCF)

Conclusions : Progression of OPLL was often observed during the long-term follow-up period after expansive open door 

laminoplasty. Young patients with mixed type of OPLL had the greatest risk for progression and recurrence of myelopathy.

Corresponding Author : Wen-tien Wu (wentien2003@yahoo.com.tw)

 

PP29-02

Comparison of Clinical and Radiological Outcomes in Laminoplasty Versus 
Laminectomy with Fusion in Cervical Ossification of the 

Posterior Longitudinal Ligament

Woong-Ki Jeon1, Chang-Hee Cho1, Hun-Chul Kim1, Young-Hoon Kim1*, Sang-Il Kim1, Kee-Yong Ha2, Hyung-Yeol Park3

1Department of Orthopaedic Surgery, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Korea, 2Department 

of Orthopaedic Surgery, Gangdong Kyung Hee Hospital, College of Medicine, The Kyung Hee University of Korea, Korea, 3Department of 

Orthopaedic Surgery, Eunpyeong St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Korea

Introduction : The posterior approach is usually used for multilevel (≥ 3) CSM and is decided based on cervical lordosis 

and instability. OPLL makes decreased neck motion and is progressed by neck motion. In OPLL patients, it may be asked 

whether motion-preserving surgery is still helpful and prevents the OPLL progression. The aim of study is to compare 

clinical outcomes, postoperative changes of sagittal alignment and progression of ossification of the posterior longitudinal 

ligament (OPLL) of laminoplasty (LP) and laminectomy with fusion (LF) for patients with cervical spondylotic myelopathy 

(CSM) by OPLL.

Methods : We evaluated 45 patients with CSM by OPLL undergoing LP (n=26) or LF (n=19) who were followed up 

minimum 24 months (mean 35.7 months). The clinical outcome was analyzed by the neck disability index (NDI), the 

visual analog scale (VAS), and Japanese Orthopaedic Association (JOA) score. Radiological parameters were measured 

using by the C2–C7 sagittal vertical axis (SVA), C0-2 angle, C2–C7 Cobb angle, range of motion (ROM) and T1 slope 

in preoperative, postoperative 12 months and 24 months. OPLL thickness and progression were measured using 

preoperative and postoperative 24 months CT scan. Also, preoperative thoracic inlet angle (TIA) was measured for cervical 

sagittal imbalance.

Results : Improvements in VAS and JOA recovery ratio were similar between both groups, while NDI improved more 

significantly in the LP group (P = 0.0325). Cervical lordosis and C2–C7 Cobb angle decreased gradually in all patients, 

while loss of cervical lordosis and ROM was significantly larger in the LF group (P < 0.0001, P = 0.0003). Postoperative C2-7 

SVA increased significantly in the LF (14.30mm) and LP (8.16mm) groups (P = 0.0018). Progression of OPLL was observed 

significantly larger in the LP group (0.85 ± 0.48mm) than in the LF group (0.28 ± 0.33mm) (P < 0.0001).

Conclusions : Laminoplasty and laminectomy with fusion were effective surgical techniques to improve clinical outcome 

in patients with OPLL at more than three levels. LP was superior to LF in preserving cervical lordosis and minimizing neck 

disability. The stabilization by instrumented fusion in LF could prevent the progression of OPLL thickness.

Corresponding Author : young-Hoon Kim (boscoa@catholic.ac.kr)
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PP30-01

Effectiveness of High-angle Screw Setting at Anterior Cervical Plating

Tatsuhiro Sekiya*, Hisanori Mihara, Yasunori Tatara, Takanori Niimura, Shin Inazawa

Department of Orthopaedic, Yokohama Minami Kyosai Hospital, Japan

Introduction : Merits and demerits of anterior cervical plating had been discussed in the past. However, there were very 

few reports of the plate setting technique particularly focusing on effectual method for postoperative stability or bony 

union. Through our clinical experience, we noticed that screws inserted from antero-inferior corner of the upper vertebra 

with high-angle setting provided better screw purchase and achieved more stability of the construct. This study aimed to 

confirm effectiveness of such high-angle screw setting by analyzing bony union rate, graft subsidence and correction loss 

following anterior cervical discectomy and fusion (ACDF) with anterior plate reinforcement.

Methods : From January 2014 to September 2017, 77 patients underwent ACDF using an anterior plate system which had 

a swing angle over 30 degrees for variable screw setting. These subjects were divided into two groups according to the 

screw setting angle of the most cranial screw beyond 20 degrees (H group) or not (L group) and then number of fusion 

levels, pre- and post-operative neurological status (JOA score), bony union rate, graft subsidence (mm) and correction loss 

(degree) of the lordosis were compared between two groups.

Results : The mean screw setting angle at the top was 20.6 degrees. Among them, 46 cases were classified into the H group 

showing the screw insertion angle beyond 20 degrees and remaining 31 cases were classified in the L group with the 

angle less than 20 degrees. In the H group, the mean age at the time of surgery as 61.0 years old and preoperative JOA 

score as11.9 points were equivalent to the L group (66.0 years old and 10.5 points of JOA score). There was no significant 

difference in number of fusion level between two groups. Bony union rate was 72 % in the H group and was significantly 

higher than 67 % in the L group. At one year after surgery, the mean subsidence of a cage in the H group was 0.7mm 

which was significantly smaller than 1.4mm in L group. In addition, 1.0 degree of the correction loss in H group was 

significantly smaller than 3.2 degrees in L group.

Conclusions : High-angle screw setting in anterior cervical plating successfully increased bony union rate, reduced graft 

subsidence and prevented correction loss of the cervical lordosis following ACDF. We speculated that such screw setting 

technique acquire better initial stability of the reconstructed segment(s) due to better purchase of the top screws and 

biomechanical advantage against axial compression force provided by a screw locking system.

Corresponding Author : tatsuhiro Sekiya (tatsusekiya@hotmail.co.jp)

 

PP29-04

Interbody Cage or Tricortical Autograft For Instrumented Fusion in Anterior 
Cervical Discectomy

Rajiv Maharjan*, Keerthi CY G, P Chaudhary

Orthopedic Surgery, BP Koirala Institute of Health Sciences, Nepal

Introduction : Anterior cervical discectomy and fusion procedures frequently use autologous anterior Iliac crest bone 

graft (ICBG) but donor site morbidity can be significant.The clinical results of cervical interbody fusion with cages in 

degenerative spine are well documented but not so for traumatic sub-axial cervical spine instability. We conducted 

parallel design randomized trial (1:1 allocation ratio) to determine the functional outcome of cage and autologous graft 

for instrumented anterior cervical interbody fusion.

Methods : After Ethical approval, patients ≥18 years with isolated traumatic sub-axial cervical spine subluxation or 

dislocation were randomized into tricortical autograft with plating group (n=16) and titanium cage with plating group 

(n=16). They were followed regularly at 2, 6, 12, 24 and 52 weeks for clinico-radiological union and functional outcome 

assessment.

Results : The age distribution (p=0.18), mode of injury (p=1.00), level of injury (p=0.64), Frankel grading (p=0.39) was not 

significantly different between the groups showing success of randomization. Mean age and mean time of presentation 

after injury were 49.68 ± 10.38 and 28 ± 25.71 respectively for tricortical graft and 42.78 ± 9.99 and 25.37 ± 25.69 for 

cage group respectively with corresponding p values 0.068 and 0.775 respectively.Injury to surgery time (days), duration 

of surgery (min.), blood loss (ml.) and hospital stay (days) were 7.88 ± 5.85, 169.40 ± 30.87, 171.25 ± 31.81 and 11.38 

± 3.67 respectively in tricortical graft while they were 7.19 ± 4.04, 175.00 ± 30.55, 171.87 ± 22.86 and 11.19 ± 4.02 for 

cage with graft group respectively with corresponding p values as 0.702, 0.608, 0.950 and 0.891 respectively. We had 

no procedure related complications such as hematoma, wound infection, vertebral artery injury or recurrent laryngeal 

nerve injury, however there was superficial infection (1 in ticortical graft group), CSF leak (1 in cage group), p=0.48. We 

had 1 case of graft site pain in tricortical graft group and 1 case of persistent neck pain in cage group (p=0.48). Mean 

radiological union time did not differ significantly between the tricortical group and cage group (p > 0.05). There was no 

significant difference in clinical improvement as per Frankel grading between two groups (p=1.0). Patient rated outcome 

for neck pain (VAS score) in tricortical graft group and cage group were 7.0±0.65 and 6.93±0.99 respectively before 

surgery (p=0.84) and 3.06±0.96 and 2.88±0.88 respectively, at final follow up (p=0.52). In our study neurological status of 

25% of cases in each group improved by at least one Frankel grade at the end of 12 months follow-up similar to another 

previous study.

Conclusions : We found no significant difference in terms of mean operating time, union time, VAS score for pain and final 

neurological outcomes (Modified Frankel Grade) between interbody cage and tricortical graft for instrumented anterior 

cervical fusion surgery.

Corresponding Author : Rajiv maharjan (rajivmaharjan@gmail.com) 



  

155154

Saturday, M
arch 21, 2020 Sa

tu
rd

ay
, M

ar
ch

 2
1,

 2
02

0

PP30 Anterior Surgery 5
07:30-08:02 / Harmony Ballroom III

PP30-03

Cervical Corpectomy and Anterior Spinal Fusion : 
Long-term Efficacy and Treatment Outcome

David Yuen-chung Chan*, Wai-kit Mak, Richard Chung-ying Mok, Wai-sang Poon, Danny Tat-ming Chan

Division of Neurosurgery, Department of Surgery, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong

Introduction : Cervical stenosis is a common condition associated with loss of working hours and economical loss. Currently, 

there is no standard treatment for long segment cervical stenosis such as the presence of ossified posterior longitudinal 

ligament (OPLL). Corpectomy is a demanding procedure with technical nuance and pitfalls, especially in the ageing 

population. One of the most catastrophic complications of this procedure includes respiratory failure and tetraplegia.

Methods : Patients treated by anterior spinal fusion at Prince of Wales Hospital from January 2013 to June 2018 were 

reviewed. Treatment efficacy for neurological improvements was analyzed. Complications including dysphagia, 

hoarseness of voice, reoperation rates, neurological deficits and death were analyzed.

Results : In total there were 103 patients with ASF. The average age was 56 (16-86 years old). There were 22 females and 

81 males. The average duration of ASF was 3 hours 44 mins. 85 patients (83%) were neurologically improved. 85 patients 

(83%) show osseous fusion on imaging. For complications, 11 (11%) patients developed short-term dysphagia, 3 (3%) 

developed neurological deficit with no tetraplegia, 2 (2%) had intra-operative cerebral spinal fluid (CSF) leak due to dural 

tear. 1 (1%) developed transient hoarseness of voice. 1 (1%) requiring re-operation for epidural abscess with a subsequent 

good outcome. The was no post-operative CSF leak. There was no mortality.

Conclusions : Corpectomy with anterior spinal fusion is a safe and effective treatment for cervical stenosis.

Corresponding Author : David yuen-chung Chan (davidchan@surgery.cuhk.edu.hk)

 

PP30-02

The Application of Combined Posture Pad in the Anterior Cervical Surgery

Yan Wen, Yuwei Li*

Spine surgery, Luohe central hospital, China

Introduction : To observe the clinical effect of combined posture pad in anterior cervical surgery.

Methods : From March 2014 to September 2015, the patients who underwent anterior cervical surgery were randomly 

divided into the observation group and the control group. When the operation posture is placed, the observation group 

used the Combined posture pad (produced by the gel material, including Cervical pad and shoulder pad and head ring), 

the control group used conventional sandbags and head ring and sponge pad. The two groups were compared with the 

positioning time, satisfactory degree of surgical doctors, position firmness and neck skin integrity

Results : There were significant differences in the two groups in positioning time, satisfactory degree of surgical doctors, 

position firmness and neck skin integrity. The positioning time of the observation group was shorter than that of the 

control group, the satisfaction of the observation group was higher than that of the control group, the position firmness 

and neck skin integrity of the observation group were better than those of the control group.

Conclusions : In the course of the anterior cervical operation, the combined gel posture pad is convenient, the neck is fixed 

firmly, and the skin pressure is small, it can improve the comfort of the operator and is beneficial to the operation of the 

operator.

Corresponding Author : yuwei Li (460910316@qq.com)
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PP31-01

Long-Term Clinical Outcome of Single-Level Percutaneous, Indirect Facet 
Decompression and Fusion For Cervical Spondyloradiculopathy

Mannuel Feliciano Alican1*, Mario Ver2, Miguel Rafael Ramos3, Yehlen Francis Saligumba2, Ai Gamboa3

1Institute of Orthopedics and Sports Medicine, Orthopedic Resident, Philippines, 2Institute of Orthopedics and Sports Medicine, Spine 

Surgeon, Philippines, 3Institute of Orthopedics and Sports Medicine, Orthopedic Surgeon, Philippines

Introduction : Minimally invasive technique for decompression of cervical sponyoradiculopathy has been emerging as 

an alternative surgical option that provide efficacious clinical outcome with better safety profile. Recent studies have 

provided evidence of the short term clinical benefit of percutaneous interfacet spacer while avoiding complication 

related to more extensive cervical spine procedure. This study evaluated the long term clinical benefit offered by this 

technique in 8-years follow up.

Methods : We performed a follow through of the prospective, single-center, single-arm study of 24 patients, 15 of 

whom were available for follow-up at 8 years. Surgical treatment for all patients diagnosed with single level cervical 

spondyloradiculopathy who underwent the standard technique for percutaneous indirect cervical decompression using 

DTRAX facet screw system. Clinical outcomes were evaluated using neurologic status, neck disability index and visual 

analogue scale for neck and arm pain measured pre-operatively, 1 day post-operatively and at 2 and 6 weeks, 3 and 6 

months, and 1, 5 and 8 years post-operatively.

Results : Of the 15 sample, the mean preoperative and 8-year scores were NDI : 65.71 against 7.46 (p < 0.001); VAS Neck Pain 

: 7.53 versus 1.53 (p < 0.001); VAS Arm Pain : 7.33 against 2.18 (p < 0.001). All patients were observed to have significant 

improvement in function and pain compared to baseline values at all time points post-operatively. No intra-operative and 

post-operative complications were reported after 8 years.

Conclusions : Out study suggests that posterior cervical decompression and fusion using the DTRAX facet screw system 

was safe and efficacious in decreasing pain and increasing functional outcomes a day after the surgery and maintaining 

its clinical effect for up to 8 years post-operatively in patients suffering from single-level cervical spondyloradiculopathy.

Corresponding Author : mannuel Feliciano alican (bon.alican@gmail.com)

 

PP30-04

Imaging Evaluation of the Nano-hydroxyapatite/polyamide66 Strut in 
Cervical Construction of 1-level Corpectomy

Weiyang Zhong*, Xiaoji Luo, Zhengxue Quan

Orthopedic Surgery, The First Affiliated Hospital of Chongqing Medical University, China

Introduction : The application of nano-hydroxyapatite/ polyamide66(n-HA/PA66) strut has become reliable in anterior 

cervical corpectomy and fusion(ACCF) which can provide sufficient segmental stability. This was a retrospective and long-

term study of imaging evaluation of the n-HA/PA66 strut of 1-level ACCF.

Methods : A total of 520 patients who underwent 1-level ACCF using n-HA/PA66 strut were reviewed at a mean follow-

up of 72.38±24.56 months.Radiographic parameters using X-ray and 3-D CT were evaluated for bone fusion through 

Brantigan scale and its imaging characteristics.

Results : According to the Brantigan scale,in the X-ray the bony fusion rate was observed that 40%,70%,93%,99%at 

3-month,6-month, the one-year and final follow-up.An interesting radiographic appearance of bone graft growth 

pattern was classified three types,95% of the patients were type a and type b.The type a had lower subsidence rate 

and better maintaining of alignment of global or segmental lordosis than b and c.Type c was more easily observed of 

subsidence,nonunion,lordosis loss.

Conclusions : For n-HA/PA66 strut applied in 1-level ACCF,thetype a of bone graft growth pattern achieved lower incidence 

of subsidence, better maintenance of segmental and cervical lordosis,and better bone fusion,which was proposed for 

the surgeons.

Corresponding Author : Weiyang Zhong (492467112@qq.com)
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Midterm Clinical and Radiographic Outcomes of Multi-Level, Stand-Alone 
Indirect Decompression and Facet Fusion Using Posterior Cervical Cages

Christian Julius Patero Mendoza1*, Miguel Rafael David Ramos2, Mario Ratio Ver3, Jerik Villegas Yumol4, Rafael Sorreta Joson5

1Institute of Orthopedics and Sports Medicine, St. Luke’s Medical Center - Quezon City, Resident, Philippines, 2Institute of Orthopedics and 

Sports Medicine, St. Luke’s Medical Center - Quezon City, Diplomate, Philippines, 3Institute of Orthopedics and Sports Medicine, St. Luke’s 

Medical Center - Quezon City, Consultant, Philippines, 4Institute of Radiology, St. Luke’s Medical Center - Quezon City, Fellow, Philippines, 
5Institute of Radiology, St. Luke’s Medical Center - Quezon City, Consultant, Philippines

Introduction : Age-related degeneration of cervical intervertebral discs and facet joints may lead to neural foramen stenosis 
effecting neck and radicular arm pain often associated with paresthesia and weakness. Those refractory to non-operative 
strategies with radiographic evidence of neural canal stenosis correlating with clinical symptoms warrant surgical 
treatment. Current gold standard of surgical care remains to be ACDF with an option to perform motion-sparing surgery in 
the form of TDR for patients that qualify. An alternative surgical tactic involves facetal distraction surgery. Multiple reports 
have shown that posterior facet distraction and fusion using the DTRAX cage leads to an improvement in early clinical 
outcomes, short operative times and hospital stays and few complications. However, majority of the literature available 
on this technique have been limited to the treatment of a single cervical level and short term follow-up periods. In this 
study, we would like to provide evidence that indirect, multiple cervical nerve root decompression via percutaneously 
placed facet cages can be a safe and viable alternative to ACDF or TDR for the treatment of multilevel cervical spondylotic 
radiculopathy.

Methods : We utilized chart/records review in this study. Patients who underwent stand-alone, multi-level, percutaneous 
posterior cervical decompression and fusion using the DTRAX posterior cervical cages in two tertiary hospitals in the 
Philippines since 2012 done by a single surgeon were included. Demographic, clinical and pre-, intra-, post-operative and 
follow-up information were determined from the patients’ medical records at both the hospital database and surgeon’s 
clinic using a data collection form. Clinical outcome measures used include Neck disability index (NDI) and Numerical 
rating score (NRS) for pain. Complications, defined as any event for which the patient required a specific intervention not 
standard to the procedure, were reported.

Results : 12 patients (mean age 56.83 ± 8.12) with CSR were included. Peri-operative blood loss, operative time and post-
operative length of hospital stay were all found to be at par with MIS posterior cervical approaches. Mean pre-operative 
NDI/NRS for pain is 65.20 and 8.27 respectively. Immediately post-op, both scores improved as evidenced by a mean NDI/
NRS of 38 and 3.65 respectively. For those patients available for follow-up after three or more years, their average NDI/
NRS were 5.85 and 0.71. No residual or recurrent sensory or motor deficits were noted in any patient. One patient with a 
medially placed facet cage experienced ipsilateral radiculopathy immediately post-op, necessitating repositioning of the 
cage. Patient’s radicular pain resolved immediately after. An increase in cervical lordosis and sagittal vertical alignment 
was also evident. Radiographic evidence of fusion was not seen until 1 year post-operatively. Among our patient group, 
five patients (42%) had distinct evidence of fusion after more than 3 years post-operatively and three patients (25%) had 
radiologic signs of adjacent segment degeneration.

Conclusions : Our pilot study suggests that stand-alone, multi-level posterior facetal distraction using the DTRAX cages and 
lateral mass and facet fusion with iliac bone graft and DBM may be an acceptable treatment option for multi-level cervical 
radiculopathy. Further prospective clinical and radiographic studies are recommended.

Corresponding Author : Christian Julius patero mendoza (mendozachr@gmail.com)

PP31-02

Microendoscopic Posterior Foraminotomy Versus Anterior Decompression and 
Fusion in Patients with Cervical Disorders with Radiculopathy

Akihito Minamide1*, Shizumasa Murata1, Ryo Taiji1, Takuhei Kozaki1, Motohiro Okada1, Masanari Takami1, Shunji Tsutsui1, 

Hiroshi Iwasaki1, Yasutsugu Yukawa1, Andrew K. Simpson2, Hiroshi Yamada1

1Orthopaedic Surgery, Wakayama Medical University, Japan, 2Orthopaedic Surgery, Minimally Invasive Spine Surgery, Harvard Medical 

School, United States of America

Introduction : As a surgical procedure for cervical radiculopathy, anterior cervical decompression and fusion (ACDF) or 

posterior foraminotomy is generally performed. Recently, the efficacy of minimally invasive cervical posterior foraminotomy 

has been reported. The purpose of this study was to clarify the efficacy of cervical microendoscopic foraminotomy (CMEF) 

compared with ACDF for the treatment of cervical disorders with radiculopathy.

Methods : Consecutive patients with cervical radiculopathy who required surgical treatment were enrolled. All enrolled 

patients (n = 79) underwent CMEF or ACDF. All patients were reviewed postoperatively for greater than 1 year. The 

preoperative and 1-year follow-up evaluations included neurological assessment. The primary outcome measure was 

the numeric rating scale (NRS) for neck and arm pain with a minimal clinically important difference defined as >15%. 

Secondary outcomes were assessed with additional patient reported outcomes measures (PROMs).

Results : CMEF was performed in 55 patients and 24 patients underwent ACDF. The mean preoperative NRS for neck and 

arm pain was respectively 5.6 and 6.0 points in the CMEF group and 5.2 and 5.6 points in the ELAP group (p>0.05). In 

both groups, their NRS improved significantly 1 year after surgery (p<0.05), and there were no significant differences 

between the groups (p>0.05). The VAS of surgical satisfaction was 82 mm in the CMEF group and 83 mm in the ACDF 

group (p>0.05). There was no significant difference between the groups in SF-36. As for perioperative complications, in 

the CMEF group, 3 patients had temporary muscle weakness over MMT1 grade, and 2 patients had temporary progressive 

numbness. In the ACDF group, 1 patient had a temporary dysphagia.

Conclusions : In patients with cervical disorders with radiculopathy, both groups demonstrated clinical improvements, at 

1-year follow-up, which were comparable. However, neurological deterioration had a clinically important difference from 

one another.

Corresponding Author : akihito minamide (minamide@wakayama-med.ac.jp)
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PP32-01

Clinical Outcomes of a Zero Profile Implant For Single-Level Anterior Cervical 
Discectomy and Fusion

Dae Moo Shim, Tae Kyun Kim, Hyun Kyu Yu, Byung Tek Kwon*

Department of Orthopedic Surgery, Wonkwang University Hospital, Korea

Introduction : A new zero-profile interbody fusion implant named Zero-P was developed in order to avoid plate related 

complications. The purpose of this study is to evaluate and compare the clinical results of a zero profile implant with a 

conventional stand-alone cage.

Methods : Twenty-three patients with cervical degenerative disc disease were enrolled. Twelve of these were implanted 

with a stand-alone cage, and 11 patients received a Zero-P. The mean follow-up time was 16.7 months, ranging from 12 

to 34 months. Intraoperative parameters, clinical outcomes (Korean Neck Pain Disability Index [K-NDI], visual analog scale 

[VAS] score for neck/arm pain), dysphagia scores, and device-related complications were recorded.

Results : At the 6-week, 3-month, 6-month, and 12-month follow up, the K-NDI and VAS scores significantly improved in 

both groups. Dysphagia scores in both groups have no significant differences (p>0.05). However, the cage subsidence 

rate was significantly higher in the stand-alone cage group (p<0.05).

Conclusions : Clinical outcomes of ACDF with the Zero-P were satisfactory. The incidence of cage subsidence was lower 

than with the conventional stand-alone cage.

Corresponding Author : Byung tek Kwon (osbtkwon@gmail.com)

 

PP31-04

Endoscopic Multilevel Decompressive Laminectomy For Cervical Spondylotic 
Myelopathy -Technical Report-

K.Hwan Kim1*, Hyung Suk Juh2, Eugene Jung3, Jin S. Yeom4

1Orthopaedic surgery, Wooribone Orthopaedic Hospital, Korea, 2Orthopaedic surgery, Seoul Chuk Hospital, Korea, 3Anesthesiology, 

Wooribone Orthopaedic Hospital, Korea, 4Orthopaedic surgery, Seoul National Universitiy Bundang Hospital, Korea

Introduction : Laminoplasty has been widely accepted for the treatment of cervical spondylotic myelopathy(CSM). 

However, some disadvantages have also been recognized and there have been various attempts to resolve it. The purpose 

of this study is to report the pilot study case of endoscopic undermining laminoplasty for the treatment of CSM.

Methods : The patient is a 59 year old female which complained left upper extremity pain (trapezius-shoulder-interscapular-

arm-forearm-1,2,3,4,5thfinger), numbness, and tingling for 7months. The patient also had myelopathy symptoms as hand 

clumsiness and mild gait disturbance. Hoffman reflex and finger escape sign was checked through the physical exam. 

The CT and MRI images revealed a localized type ossification of posterior longitudinal ligament(OPLL) on the C5 body and 

severe foraminal stenosis of C6-7 left foramen. The authors preformed Endoscopic undermining laminoplasty C4-5-6-7 

left with C6-7 left foraminotomy.

Results : The patient expressed immediate relief of left upper extremity pain, numbness, and tingling. Successful 

decompression was checked through the postoperative MRI.

Conclusions : Endoscopic undermining laminoplasty may be a useful and effective surgical procedure for CSM. Further 

study is necessary.

Corresponding Author : K.Hwan Kim (ponticuli@naver.com)
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PP32-03

Anterior Cervical Discectomy Fusion (ACDF) with Self-locked Cages For 
4-level Cervical Disc Herniation

YuTong Gu*, Liang Zhang, YIChao Wang, Jian Dong

Department of Orthopaedic Surgery, Zhongshan Hospital Fudan University, China

Introduction : Anterior cervical plate has protruding profile, which usually leads to the sensation of swallowing foreign 

body, and self-locked cage has no profile. The purpose of study is to evaluate the feasibility, efficacy and safety of ACDF 

with self-locked cages for the treatment of 4-level cervical disc herniation.

Methods : Sixteen cases of C3/4, 4/5, 5/6, 6/7 disc herniation with myelopathy or radiculopathy were included in this study. 

ACDF using self-locked cages (LDR) filled with allograft was performed for C3-7 under general anesthesia. Arm pain was 

preoperatively and postoperatively evaluated using VAS and the severity of the neurologic deficit was assessed using the 

ASIA impairment scale. The clinical outcomes were evaluated with Oswestry Disability Index (ODI) and cervical range of 

motion (CROM) in 6 directions was measured at the 2-year follow-up. The fusion status was assessed according to the 

Bridwell’s posterior fusion grades.

Results : Sixteen patients, seven women and nine men with a mean age of 61.2±10.6 years, were included in the present 

study. The duration of operation was 185.0±30.5 min The mean length of the incision was 2.2±0.4 cm. There was a mean 

blood loss of 35 (15–180) mL. The stay at hospital was 4 (3-5) day. The average follow-up duration was 26 (24-36) months. 

There were no perioperative complications such as swallowing foreign body sensation. The VAS score and ODI showed 

excellent outcomes. CROM in 6 directions was close to normal, which had not affected daily life. Fusion grades based 

on the Bridwell grading system at 2-year follow-up were grade I in 57 segments (89.1%, 57/64), grade II in 7 segments 

(10.9%, 7/64).

Conclusions : ACDF with self-locked cages is a good choice of minimally invasive surgery for 4-level cervical disc herniation, 

which can get good clinical outcomes, rigid fixation, solid fusion and no swallowing foreign body sensation.

Corresponding Author : yutong Gu (447574313@qq.com)

 

PP32-02

The Impact of Over-Distraction on Adjacent Segment Pathology and Cage 
Subsidence in Anterior Cervical Discectomy and Fusion (ACDF) with Tantalum 

Trabecular Metal (TM) Cages

Yu-Cheng Yeh1, Ping-Yeh Chiu1, Meng-Ling Lu2, Po-Liang Lai1, Chi-Chien Niu1*

1Orthopedic Surgery, Chang Gung Memorial Hospital, Linkou, Taiwan, 2Orthopedic Surgery, Chang Gung Memorial Hospital, Kaohsiung, Taiwan

Introduction : Anterior cervical discectomy and fusion (ACDF) has proved to be a safe and effective treatment for cervical 

degenerative pathologies. Tantalum trabecular metal (TM) cages have been widely applied in cervical and lumbar 

interbody fusion surgeries due to its high porosity and biomechanical similarity to bone in Young’s modulus. Although 

over-distraction has been proposed as one of the factors contributing to cage subsidence, adequate preoperative and 

intraoperative decision on cage size remained challenging to spinal surgeons. The purpose of the study is to analyze the 

surgical outcomes and the impact of over-distraction in ACDF with TM cages.

Methods : From Jan. 2010 to Dec. 2017, 52 consecutive patients received primary ACDF with TM cages alone for cervical 

degenerative pathologies were reviewed. Patients received anterior plate augmentation and without a minimum of 12 

months follow-up were excluded. The patients were divided into over-distraction group (postop disc height - preop disc 

height ≥ 2 mm) and normal-distraction group (postop disc height - preop disc height < 2 mm). Radiographic parameters 

for local Cobb angle, cervical sagittal parameters, index & adjacent discs height and changes were compared as measured 

on the plain radiographs between the two groups. Radiologic adjacent segment pathologies were classified according 

to the classification proposed by Hilibrand et al. Cage subsidence was defined as loss of disc height of more than 3 mm. 

Japanese Orthopedic Association (JOA) score was assessed before and after surgery, and at the final follow-up. Statistical 

differences between the two groups were calculated using Mann-Whitney U-test and chi-square test.

Results : There were 49 patients (30M & 19F) with 72 levels enrolled and aged 56.3±9.8 years old at the time of surgery. The 

average follow-up length was 26±15 months. No statistical differences were observed in terms of age, follow-up length, 

operative level lengths, postoperative changes in local Cobb angles and cervical sagittal parameters, and improvement 

in JOA scores between the two groups.

Over-distraction group (35 patients with 50 levels) had significantly smaller preop index disc height (4.7±1.1 mm vs. 

5.8±1.0 mm, p < 0.001), but taller postop index disc height (7.7±1.0 mm vs. 6.9±0.8 mm, p = 0.001) than normal-

distraction group (19 patients with 22 levels) 

Furthermore, significantly higher incidences of cage subsidence (28% vs. 0%, p = 0.006) and radiologic adjacent segment 

pathologies progression (any progression : 58% vs. 13%, p = 0.002; progress ≥ 2 grades : 39% vs. 6%, p = 0.016) were 

observed in over-distraction group.

Conclusions : Although no clinical differences between over-distraction group and normal-distraction group, over-

distraction in ACDF with TM cages have significantly higher incidences of adjacent segment pathologies progression and 

cage subsidence. Selection of TM cage size without over-distraction in ACDF might be better accordingly.

Corresponding Author : Chi-Chien Niu (niuchien@cgmh.org.tw)
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PP33-01

Repair Cervical Esophageal Perforation after Anterior Cervical Spine Surgery 
Using Thyroid and Thyroid Capsule : a Case Report and Literature Review

Yanping Zheng1*, Liu Penghui2, Yan Jun2, Chen Peng2

1Department of Spinal surgery, Qilu Hospital of Shandong University, China, 2Department of Spinal surgery, Qilu Hospital of Shandong 

University,, China

Introduction : Esophageal fistula is a rare but serious complication of anterior cervical surgery. Cervical fracture and 

dislocation can lead to esophageal injury, Intraoperative exploration can find esophageal injury, direct esophageal suture 

and muscle flap repair should be carried out immediately. For the detection of esophageal fistula after operation, after 

conservative treatment, such as timely prohibition of diet, fluid replacement to maintain water and electrolyte balance, 

gastrointestinal or intravenous nutrition through gastric tube, systemic application of antibiotics to prevent infection, etc. 

In some patients, esophageal perforation with small fistula can be cured after conservative treatment. If the fistula can not 

heal, the surgical repair of esophageal perforation is an important method for the treatment of esophageal perforation 

after anterior cervical operation. most of the materials used to repair the fistula are transferred with local muscle flap. 

Such as sternocleidomastoid muscle flap, pectoralis major muscle flap or diabdominal muscle flap. However, there is 

no detailed description of how to repair esophageal perforation after local muscle flap transfer failed, and there is no 

literature report on the effect of using thyroid and its capsule to repair esophageal fistula.

Methods : A-51-year-old man suffered cervical spine injury, Cervical spine MRI showed disc herniation of C5/6 and spinal 

cord compression. The patient exhibited limbs anesthesia and urinary disorder.The patient underwent anterior cervical 

discectomy with the iliac bone graft and ORION plate fixation(C5/6). After primary operation, the patient manifested 

high fever, purulent and stinky exudates, and bubble from wound, suggesting esophageal perforation. After 1-mouth 

conservative treatment, esophageal perforation didn’t heal. A repairing operation was performed to remove the plate 

and repair esophageal perforation using sternocleidomastoid flap. After repairing surgery 6 months, perforation didn’t 

heal completely. A second repairing surgery was performed to repair esophageal perforation using thyroid and thyroid 

capsule.

Results : Esophageal perforation healed. Neither high fever nor pharyngeal pain has recurred at latest follow-up.

Conclusions : For the use of thyroid and its capsule tissue repair of esophageal fistula, the author consulted the relevant 

literature, only one literature has been mentioned, but the operation has not been described in detail. From the previous 

literature, it has been found that unhealed esophageal fistulas have undergone 2 to 4 times of repair, and the treatment 

of refractory esophageal fistulas is indeed very difficult. This is the first time to report the successful repair of esophageal 

fistula which can not be repaired by muscle flap, and the specific surgical steps are described in detail. The successful cure 

experience of this case provides an alternative treatment for the repair of refractory esophageal fistula, especially for the 

patients with refractory esophageal fistula who failed to repair by local muscle flap transfer.

Corresponding Author : yanping Zheng (zypspine@163.com)

 

PP32-04

Fate of Machined Allograft Spacers Used For Anterior Cervical Discectomy and 
Fusion : Classification and Clinical Implication of 

Postoperative Morphologic Changes of the Allografts

Jae Jun Yang*, Byung-Young Rhyu, Ji-weon Moon

Orthopedic Surgery, Dongguk University Ilsan Hospital, Korea

Introduction : Structural changes in index segments including subsidence of implants occur after anterior cervical 

discectomy and fusion (ACDF) using cages. On the other hand, allografts used for ACDF may cause additional disc space 

narrowing in index levels by postoperative morphologic changes of allografts themselves. The purposes of this study were 

to evaluate the characteristics of postoperative morphologic changes of allografts used for ACDF and their implications.

Methods : Forty-five patients (72 segments) who underwent single or multi-level ACDF using machined allograft spacers 

with anterior cervical plating were enrolled in this study. Postoperative morphologic changes of the allografts were 

classified as 1) no change, 2) bony resorption, 3) fracture, and 4) fracture with bony resorption, based on evaluation using 

computed tomography (CT) images taken in 1 year after surgery. Subsidence of the allografts (>2mm) was evaluated 

using coronal CT images at the anterior 1/2 (anterosuperior and anteroinferior) and posterior 1/2 (posterosuperior and 

posteroinferior) of the allografts. Nonunion was evaluated using CT images and interspinous motions (>1mm) on flexion 

and extension radiographs. Sagittal alignments including global, segmental, and T1 slope angles were measured on 

preoperative and postoperative radiographs.

Results : Classification of postoperative morphologic changes included 1) no change (31.9%), 2) bony resorption > 1mm 

(48.6%), 3) fracture (4.2%), and 4) fracture with bony resorption > 1mm (15.3%). Major Bony resorption (>2mm) with and 

without fracture was observed in 2.8% and 16.7% of all levels, respectively. Statistically significant differences between the 

types of morphologic changes were observed in types of plate screws (all variable vs distal fixed, p=0.018), anteroinferior 

subsidence (p=0.031), nonunion evaluated using x-ray (p=0.031), difference between segmental angles in preoperative 

and final follow-up (no change vs bony resorption with (p <0.001) or without fracture (p=0.001)), difference between 

segmental angles in immediate postoperative and final follow-up (no change vs bony resorption with (p=0.016) or 

without fracture (p=0.003)), degree of anteroinferior subsidence (no change vs bony resorption with (p=0.025) or without 

fracture (p=0.001)), degree of posteroinferior subsidence (no change vs bony resorption, p=0.031), and interspinous 

motion on flexion and extension x-ray (no change vs bony resorption with fracture, p=0.048)

Conclusions : Postoperative bony resorption of machined allograft spacers used for ACDF is as common as observed in 

63.9% (>1mm) or 18.1% (>2mm) of ACDF levels. Confirmation of the bony resorption may have clinical value due to the 

correlation with subsidence, nonunion, and postoperative loss of segmental lordosis during follow-up.

Corresponding Author : Jae Jun yang (jaejunyang@gmail.com)
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Upper Airway Obstruction Associated with Bulbar Palsy after Posterior 
Occipitocervical Fusion

Siyi Cai, Ye Tian*, Wenyin Chen

orthopedic, Peking Union Medical College Hospital, China

Introduction : Upper airway obstruction is a potentially fatal complication of the occipitocervical fusion surgery.

Methods : The authors present the case of a 28-year-old woman with Chiari I malformation who developed upper 

airway obstruction immediately after an O-C3 fusion. The patient had symptoms of dysphagia and dysarthria before the 

operation.

Results : Occipitocervical fusion operation may exacerbate bulbar palsy and paralysis of the tongue muscles and 

consequently lead to glossoptosis and upper airway obstruction. The occipitocervical fusion increased tracheal intubation 

defects.

Conclusions : Comprehensive assessment of oropharyngeal tension and tongue muscle should be routinely performed. 

Maintaining airway by prolonged intubation or leaving tube exchanger is recommended to avoid the complication, 

especially in patients with pre-existing bulbar palsy.

Corresponding Author : ye tian (drcaisiyi@163.com)

 

PP33-02

Recurrent Traumatic Atlantoaxial Rotatory Subluxation : a Case Report

Singkat Dohar Apul Lumban Tobing, Irsan Abubakar*, I Wayan Arya Mahendra Karda

Department of Orthopaedics and Traumatology, Universitas Indonesia - Cipto Mangunkusumo General Hospital, Indonesia

Introduction : Atlantoaxial rotary subluxation (AARS) is a disorder of the craniovertebral junction where the C1 (atlas) is 

subluxated relative to the C2 (axis). There is no consensus on the treatment of AARS yet. Selected patients may benefit 

from conservative approaches; however, retention might be difficult, and subluxation may recur. This is a case report of a 

case of AARS initially treated with Gardner-Wells tongs (GWT), however, converted to cervical spine fusion due to failure 

of treatment.

Methods : A 6-year-old boy was admitted to our institution with AARS for three months before admission. The typical 

Cock-Robin position was observed during admission. Computed tomography (CT) and 3D reconstruction indicates 

AARS Fielding and Hawkins grade III. We treated the case conservatively by closed reduction and cervical traction using 

Gardner-Wells tongs. However, poor compliance of the patient resulted in recurrence of subluxation, so we decided to 

fuse the atlantoaxial joint using transarticular screws, posterior wiring, and autologous bone grafting.

Results : Posterior fusion resulted in a satisfactory outcome, in which the wound healed at three months follow up. Follow 

up examination revealed normal motoric and sensory function. The patient was able to perform daily activities with no 

significant issues. 

AARS is more prevalent in children as the ligaments of the paediatric spine and the craniovertebral junction are 

considerably laxer and the facet joints allow greater mobility. Patients with fixed deformity of more than three weeks 

are had a higher rate for recurrence or persistent deformity, as reduction is harder and difficult to maintain – thus a 

resubluxation is observed in our patient. We considered the benefits of surgical approach in this patient. The use of 

posterior wiring alone is limited in maintaining reduction, while using transarticular screws alone is considered better 

in maintaining reduction; however, not providing reduction. We performed transarticular screw fixation and posterior 

wiring, along with the addition of bone graft to ensure stable reduction and fixation of the atlantoaxial joint.

Conclusions : The use of posterior cervical fusion using C-wire, transarticular screws, and autologous bone grafting may be 

applied in recurrent case of AARS to ensure adequate reduction and fixation of the atlantoaxial joint.

Corresponding Author : Irsan abubakar (dr.irsan.abubakar88@gmail.com)
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Application of 3D Printing Technique in Treatment of Intra- and Extraforaminal 
Dumbbell-shaped Schwannoma of Upper Cervical Spine : a Case Report

Liang Tan, Guofang Fang, Hong Wang, Jiachang Wu, Yunzhi Lin, Mohyeddin Ali, Zhuofeng Ye, Hongxun Sang*

Department of Orthopedics, Shenzhen Hospital of Southern Medical University, China

Introduction : Spinal dumbbell-shaped schwannoma is a common neoplasm, usually occurring in the cervical spine. 

Surgical resection is the most effective treatment at present, but the surgical treatment of upper cervical spine tumors 

is characterized by complex anatomical structure, tumor recurrence, and failure of internal fixation, which is considered 

as a difficult problem in spinal surgery. The tumor simulation model constructed by 3D printing technology can 

effectively assist the development of complex upper cervical spine tumor surgery plan and simulation surgery, reduce 

the surgical trauma and treatment cycle, and improve the surgical efficiency and safety. The technology could also print 

out personalized implants for complex spinal reconstruction operations. Precision therapy and individualized therapy 

driven by 3D printing technology have become an important direction in the development of orthopedics. In order 

to promote the further application of 3D printing technology in orthopedics, a case of the schwannoma of the upper 

cervical spine recently diagnosed and treated in our hospital is reported as follows.To describe three-dimensional (3D) 

printing technique used in the operation of a upper cervical intra- and extraforaminal dumbbell-shaped schwannoma 

in an adult men.

Methods : A 33-year-old male complained of Neck pain lasted for more than 1 year and Numbness of left upper limb for 

5 days. Cervical vertebra MRI, CT-enhancement, and aspiration biopsy guided by CT were carried out for him. The tumor 

was schwannoma (Toyama type VI). The preoperative CT and MR data of the patient was transferred into Mimics21.0 for 

reconstruction and a 3D printer for building the 3D lesion model. The model was used to formulate surgical plan, simulate 

the operation and guide surgical treatment. The patient underwent a staged corpectomy. Wide resection of the posterior 

elements was first performed and three vertebral screws were used to fix the right side of the cervical 2, 3 and 4 vertebrae. 

Then, a connecting rod of appropriate length was used to lock the screws. One week later, Anterior cervical approach was 

taken to perform the subtotal resection of the C3 vertebra. A customized artificial vertebral body fabricated according to 

a computer model using titanium alloy powder was inserted to replace the defect between C2 and C4, and the titanium 

plate was fixed of the front of it. The microstructure of the implant was optimized for better biomechanicalstability and 

enhanced bone healing.

Results : The patient had a good recovery and began to ambulate on sixth post-op day. He was a tumor-free at the first 

year followed up. CT revealed evidence of implant osseointegration and no subsidence or displacement of the construct.

Conclusions : This case is an example of the concept of personalized precision medicine in a surgical setting and 

demonstrates the 3D printing model could comprehensively, clearly and accurately display the relationship between 

dumbbell—shaped tumors of the cervical spinal canal and their surrounding anatomical structures and how 3D-printed, 

patient-specific implants may bring individualized solutions to rare problems.

Corresponding Author : Hongxun Sang (hxsang@fmmu.edu.cn) 

PP33-04

Severe Subsidence of Cervical Disc Prostheses in a 28 Year Old Male : 
a Case Report

Anna Francesca Robles, Mario Ver*

Institute of Orthopedics and Sports Medicine, St. Luke’s Medical Center Quezon City, Philippines

Introduction : Cervical disc arthroplasty (CDA) is generating interest in the treatment of degenerative disc disease and disc 

herniation as an alternative to the standard management of anterior cervical discectomy and fusion (ACDF). Cervical disc 

replacement offers the advantage of maintaining a more physiologic spinal kinematics in the operative site, thereby also 

preventing adjacent disc overload. Despite its many advantages, it also comes with its subsequent complications, which 

may either be secondary to the surgical approach, the technique and even the implant. This is a case report of a healthy 

25-year-old male who underwent single-level cervical disc arthroplasty at level of C3C4 who was found to have severe, 

late-onset subsidence of cervical disc prosthesis.

Methods : We describe the clinical course, radiologic findings, diagnostic tests and operative techniques that the patient 

underwent to address the cervical disc implant subsidence.

Results : A healthy 25-year-old male presented with a chronic history of cervical radiculopathy on the left, with associated 

weakness at C6 myotome of MMT 3/5and sensation as follows : C5 left 85% C6 left 90% and C7 left 90%. He underwent 

single-level cervical disc arthroplasty at level of C3C4 with improvement of symptoms. On follow-up, the patient had no 

new complaints but was subsequently found to have severe subsidence of his implant. The patient was only found to 

have deficiency of Vitamin D on further workup. He then underwent anterior and posterior cervical spine fusion.

Conclusions : We are able to identify a late-onset severe implant subsidence and osteolysis occurring in an otherwise 

healthy young adult, for which workup for an infection or metabolic bone disease (osteoporosis) yielded negative results, 

save for a low level of Vitamin D, suggesting its possible role in bone healing and implant integrity. We likewise report the 

successful treatment in addressing this surgical complication, and to date, report no untoward incident of implant failure 

as of February 2019.

Corresponding Author : mario Ver (mariover.rx@gmail.com)
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Os Odontoideum Associated with a Retro-odontoid Cyst Treated with 
Posterior C1-C3 Fixation

Bao Bei-xi, Tang Jia-Guang*

Department of Orthopaedics, Beijing Tongren Hospital, China

Introduction : Os odontoideum (OO) is a rare malformation of the upper cervical spine. Association with a retro-odontoid 

cyst has been described as a mark of local instability. Nonspecific symptomatic manifestations are erratic and vary from 

cervical pain to neurological disorders.

Methods : A rare case of os odontoideum associated with a retro-odontoid cyst treated with posterior C1-C3 fixation 

without excision.

Results : The MRI on the 2nd day postoperation demonstrated that the retro-odontoid cyst was still present and did not 

change significantly compared with preoperative MRI. And the 3 months postoperative MRI demonstrated complete 

disappearance of the retro-odontoid cyst and signs of persistent spinal cord involvement.

Conclusions : Retro-odontoid cysts associated with unstable os odontoideum can lead to symptomatic spinal cord 

compression. Posterior C1–C3 fixation can restore the stability of atlantoaxial. It allows gradually resorption of the cyst 

postoperation ensure spinal cord decompression. At the same time, avoid the risk of operation caused by high-riding 

vertebral artery.

Corresponding Author : tang Jia-Guang (tangjiaguang2013@163.com)

 

PP34-02

Acute Neurological Aggravation Caused by Cervical Intra-tumoral Hemorrhage 
: a Rare Case Report

Kotaro Sakashita1, Masao Koda2*, Masato Murakami1, Seira Harashima1, Yosuke Shibao2, Hiroshi Kumagai2, 

Katsuya Nagashima2, Kousei Miura2, Kentaro Mataki2, Hiroshi Noguchi2, Toru Funayama2, Tetsuya Abe2, 

Yasuhiko Watanabe1, Masashi Yamazaki2

1Department of Orthopedic Surgery, Ryugasaki Saiseikai Hospital, Japan, 2Department of Orthopedic Surgery, University of Tsukuba, Japan

Introduction : Benign neural tumors of the cervical spine are usually asymptomatic or sometimes may cause radicular pain 
and slowly progressive neurological deficits. However, acute paralysis caused by intra-tumoral hemorrhages rarely occurs.

Methods : We present a rare case report of acute progressive paralysis attributed to an intra-tumoral hemorrhage.

Results : A sixty-five years-old Japanese male presented with difficulties of grasping something and numbness in right 
upper limb for the last two months. He consulted a local hospital and was diagnosed with old cerebral infarction and 
subscribed antiplatelet drugs. However, he was finally referred to the neurology department of other hospital due to falling 
down easily and difficulties of standing up. Magnetic resonance imaging revealed a cervical spinal dumbbell tumor so 
the patient was referred to our hospital. Tumor was Eden type 2 dumbbell tumor having intradural extramedullary mass, 
which invaded the spinal canal at the level of C5-6 severely compressing the spinal cord. He exhibited paralysis classified 
on modified Frankel scale as C2 and bladder bowel dysfunction, such as urinary retention. Because his symptoms were 
gradually getting worse, four days after admission tumor resection was performed. Tumor was derived from C6 ventral 
root, which was sacrificed to extirpate the tumor. Intraoperative finding revealed the intra-tumoral hemorrhage, which 
might enlarge the tumor volume. The final histopathology was consistent with a benign Schwannoma included the area 
of hemorrhage. After the surgery, he fortunately had no motor deficit derived from C6 ventral root resection. Four months 
after the surgery, the patient have surely recovered and was able to walk independently and use chopsticks well.

Conclusions : Intra-tumoral hemorrhage are occasionally reported with ependymoma but rarely with cervical Schwannoma. 
There are two theories of the etiology of intra-tumoral hemorrhage of Schwannoma : vascular theory and mechanical 
theory. In our case, both theories may be relevant to intra-tumoral hemorrhages and antiplatelet drugs may be also 
concerned. 
Some previous reports revealed that early diagnosis and urgent operative intervention, like tumor removal, may lead to a 
good prognosis. The others revealed that acute paraplegia caused by intra-tumoral hemorrhages resulted in poor recovery 
even if urgent operative intervention had been performed. Previous report showed that preexisting tumor may cause 
subclinical spinal cord damage and operative maneuver may cause some additive damage to the spinal cord, leading 
to poor recovery. In our case, it took one week before the surgery was performed and dramatic recovery was observed. 
It meant that acute paralysis caused by intra-tumoral hemorrhages may not necessarily require urgent tumor removal. 
Careful observation, precise diagnosis and absolute surgical strategy may decrease the risk of additive complications, 
potentially resulting in better consequences.
There is a little report of intra-tumoral hemorrhage leading to acute paralysis, therefore it is difficult to determine when 
surgery should be performed. Further investigation is needed to clarify the etiology and more effective treatment for 
intra-tumoral hemorrhage.

Corresponding Author : masao Koda (masaokod@gmail.com)
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The Application of Posterior Approach Pedicle Screw FixationIn the Treatment 
of Lower Cervical Fracture and Dislocation

Hui Leng*

spine surgery, Chifeng Municipal Hospital, China

Introduction : To investigate the feasibility and clinical effect of pedicle screw internal fixation in the treatment of fracture 

and dislocation of lower cervical vertebra.

Methods : Selection of cervical posterior pedicle screw internal fixation treatment of 28 cases of patients with cervical spine 

fracture dislocation, a complete preoperative and postoperative follow-up of patients with preoperative clinical data 

observation ASIA classification score according to the cervical spinal cord injury X-ray piece preoperative cervical segment 

observation dislocation and dislocation rate by Mimics assess pedicle parameters, 3 d reconstruction software design 

cervical pedicle screw placement direction and point of view, are used in patients with intraoperative prone position after 

general anesthesia into the road after cervical pedicle screw fixation, postoperative observation of presence of nerve roots 

in the spinal cord Complications such as vertebral artery injury occurred. Postoperative follow-up X-ray and CT images 

were used to observe the reduction and screw fixation of fractured and dislocated vertebral body. Postoperative ASIA 

spinal cord injury grading and cervical MRI were used to observe spinal cord recovery.

Results : Postoperative follow-up of 10 to 24 months, an average of 18 months of follow-up incidence of the communist 

party of China in 132 pedicle screws, all have good reduction and fixation fracture dislocation, intraoperative X-ray slice 

are located within the pedicle screw, ASIA after spinal cord injury classification score, 4 cases of postoperative neurological 

movement function in patients with preoperative score for A level without any recovery, the last follow-up in 2 cases of 6 

patients with class B back to D, postoperative measuring them back to the E 15 cases (53.5%) patients with dislocation I 

dislocation horizontal displacement distance of 1.2 0.4 mm 8 cases (28.6%). In 5 cases (17.9%) of dislocation patients, the 

measured horizontal displacement distance of dislocation was 4.2.0.4, and the correction rate was 82.14%. No nerve root, 

spinal cord, vertebral artery and other injuries occurred in all patients. X-ray and CT reexamination after surgery showed 

screw fixation and stability, and no further dislocation occurred.

Conclusions : Preoperative using Mimics software to the preoperative CT examination in patients with cervical spine 

fracture dislocation image three dimensional reconstruction can objectively reflect the real needs of the pedicle nailing 

the various parameters for operation design and provides the theoretical basis of the detailed operation after using 

cervical pedicle screws into the road technology can effectively reset the cervical spine fracture dislocation and should 

be fixed, reconstruction of the cervical stability, restore cervical physiological curvature, create good conditions for the 

recovery of spinal cord function

Corresponding Author : Hui Leng (cflh33388@163.com)

 

PP34-04

Acute Traumatic Unilateral Cervical C4–C5 Facet Dislocation in Pediatric 
(Toddler) : a Case Report

Wongthawat Liawrungrueang*, Rattanaporn Chamnan, Weera Chaiyamongkol, Piyawat Bintachitt

Department of Orthopedic, Faculty of Medicine, Prince of Songkla University, Thailand

Introduction : The present study is to highlight the challenges in managing cervical spine injuries in toddler (less than 4 

years of age) without neurological deficit. Case of unilateral cervical C4–C5 facet dislocation in toddler is very rare.

Methods : A 3-year-old girl suffered cervical spine injury after a motor vehicle collision with unilateral C4–C5 facet 

dislocation without neurological deficit and magnetic resonance imaging (MRI) showed no spinal cord injury, Frankel 

grade E. The authors’ initial management was cervical spine protection. The author discussed with her parents about 

definite treatment and complications.The authors applied closed reduction maneuver with minova cast under sedation. 

The patient showed no complication after closed reduction and cervical spine had well alignment in radiographs. The 

minova cast was removed at 8 weeks, at which point neck muscle stretching rehabilitation program started.

Results : At one year follow up, the child was asymptomatic, had full active cervical motion and well function. The cervical 

spine showed normal alignment and healed in radiographs.

Conclusions : The unilateral cervical facet dislocation in toddler is very rare. The closed reduction maneuver and applied 

minova cast is optional in this case. The parents were very highly satisfied with our effective treatment and outcome.

Corresponding Author : Wongthawat Liawrungrueang (mint11871@hotmail.com)
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Posterior Floating Laminotomy as a New Decompression Technique For 
Posterior Cervical Spinal Fusion Surgery

Hong Kyung Shin1, Subum Lee2, Jung Jae Lee3, Sung Woo Roh2, Sang Ryong Jeon2, Jin Hoon Park2*

1Neurosurgery, Seonggeo public health branch center, Cheonan, Korea, 2Department of Neurological Surgery, Asan Medical Center, Korea, 
3Department of Neurosurgery, Gangneung Asan Hospital, Korea

Introduction : Many surgical methods have been developed to achieve optimal results for various disorders in the cervical 

spine, including degenerative diseases, traumatic injury, and tumor. In this study, we report our experience and follow-up 

results with a new surgical technique for cervical spine entitled posterior floating laminotomy (PFL) in comparison with 

conventional laminectomy and fusion (LF).

Methods : Data for 85 patients who underwent conventional LF (n=66) or PFL (n=19) for cervical spine disorders between 

2012 and 2019 were analyzed. Surgery indications were trauma, cervical spondylotic myelopathy, ossification of the 

posterior longitudinal ligament, foraminal stenosis, and tumor. Conventional LF was conducted using a cervical pedicle 

screw and a lateral mass screw. PFL was performed by restoring the lamina that had been cut and anchoring the bone 

to the adjacent paraspinal muscles and tendons. Radiological parameters, including cervical lordosis (CL), T1 slope (T1S), 

segmental lordosis (SL), and C2-7 sagittal vertical axis (SVA), were measured with lateral spine X-rays. Functional outcomes, 

comprising the modified Japanese Orthopaedic Association (mJOA), neck disability index (NDI), and visual analog scale 

(VAS) scores, were also measured. To evaluate the outcome of gutter fusion, postoperative computed tomography was 

conducted immediately and 1 year after the operation for the patients who underwent PFL.

Results : In the conventional LF and PFL groups, the mean age was 66.1 and 64.1 years (p=0.53), and the numbers of levels 

fused were 2.8 and 3.0 (p=0.48), respectively. After the operation, patients with degenerative diseases showed neurological 

improvements and trauma cases showed no neurological aggravation with either method. There was no difference in CL, 

T1S, SL, and C2-7 SVA between the groups but there was a difference in the preoperative and postoperative SL angles. 

The mean difference in the preoperative SL angle compared with that at the last follow-up was -0.3° after conventional 

LF and 4.7° after PFL (p=0.04), respectively. mJOA, NDI, and VAS scores showed significant improvements (P<0.05) during 

follow-up in both groups. In the PFL group, postoperative CT revealed gutter fusion at 1 year after the operation. Wound 

infection occurred in five patients in the conventional LF group, but did not occur in the PFL group (p=0.58). Seroma 

occurred in six and one cases (p=1.00), respectively. The mean durations of postoperative follow-up were 35.2 months for 

conventional LF and 20.0 months for PFL (p=0.01).

Conclusions : PFL is a safe surgical method which can preserve postoperative cervical lordosis and achieve good clinical 

outcomes.

Corresponding Author : Jin Hoon park (jhpark@amc.seoul.kr)

 

PP35-02

Cervical Pedicls Screw Insertion Using O-Arm and Navigation - Technical Issues 
and Accuracy Report of Initial 70 Screws

Bharat Dave*

Orthopedic Surgery, Near Nagari Hospital, India

Introduction : We performed the current study to calculate the accuracy of cervical pedicle screws inserted using O-arm 

and navigation for various cervical spine disorders and to analyse the technical issues in initial learning period.

Methods : A retrospective analysis was performed for all the patients operated between Nov 2018 to Nov 2019 for cervical 

spine by pedicle screws at all sub axial levels. All the cases were classified as group A (sub-axial cervical spine fusion) and 

group B (occipito-cervical spine fusion). Post-op CT scans were analysed using axial, sagittal and coronal images and 

breach rate was calculated using modified Gertzbein and Robbins classification.

Results : A total of 22 cases were included -10 cases (group A) and 12 cases (group - B). Total number of screws inserted in 

C3-C7 were 70 - n=46 (group A) and n=24 (group B). In group A - 2 screws had grade 1 inferior breach and 1 screw had 

anterior breach. Inferior breach was replaced with lateral mass screw. In group B - 1 screws had grade 1 medial breach; it 

was exchanged with lateral mass screw. These breaches did not give neuro deficit. Two patients had ankylosing and two 

patients had traumatic quadriparesis. Pre and post screw insertion CT images did not give hazardous radiation to patient. 

Low dose radiation CT images were taken.

Conclusions : O-Arm and Navigation provide a safe and overall improved accuracy in insertion of cervical pedicle screws 

with non-hazardous radiation. It is more helpful when anatomy landmarks are not appreciable like ankylosing spondylitis 

and trauma.

Corresponding Author : Bharat Dave (brd_172@yahoo.com)
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Impact of Anterior Cervical Plating on Serial Postoperative Segmental Motion 
in Patients Who Underwent Single-level Anterior Cervical Discectomy or 

Corpectomy Fusion

Kwang-Sup Song*, Jeongik Lee, Chan Woo Jung

Orthopedic surgery, Chung-Ang University Hospital, Korea

Introduction : Anterior cervical plating in anterior cervical discectomy fusion (ACDF) or corpectomy fusion (ACCF) may 

be preferable due to providing stability at the operated segment. However, many studies have reported anterior fusion 

surgery without plating was sufficiently effective in inducing good clinical outcomes including radiographic fusion. To 

investigate the differences of serial changes of interspinous motion (ISM) at operated segment up to postoperative-1-year 

among patients who underwent single-level ACDF without plating (group I), ACDF with plating (group II), and single-

level ACCF with plating (group III) and to evaluate the predictive factors affecting radiographic fusion.

Methods : The consecutive 510 patients who underwent single-level ACDF or ACCF from C3-4 to C7-T1 at a single center, 

by three spine surgeons from January 2008 to January 2018 were retrospectively evaluated. The subjects with unavailable 

medical records and serial dynamic postoperative radiographs, fractures, and infectious causes were excluded. Total 215 

patients were enrolled and they were divided into three groups(single-level ACDF without plating : group I, single-level 

ACDF with plating : group II, and single-level ACCF with plating : group III). To evaluate segmental motion at operated 

segment, ISM was measured on 150% magnified radiographs at postoperative 3, 6, and 12 months by two surgeons twice. 

Fusion criteria were defined as ISM<1mm at postoperative 1 year. The medical records were reviewed for demographic 

data, diagnoses and what kinds of grafts and implants for fusion were used.

Results : Intra- and inter-observer reliability were all in excellent ranges. In all groups, ISM was highest at 3 months after 

surgery and gradually decreased in postoperative-1-year. Group II showed significant lower ISM among groups and 

no differences between group I and III. At each follow-up interval, only group II showed significantly lower ISM than 

two groups, however, group II and III showed significantly reduced ISM at 1 year(p<0.001). In multivariate analysis for 

predictive factors affecting fusion, plating showed powerful predictive values(Odds ratio, OR:3.646) and allo-strut graft 

and auto-strut graft showed a greater odds ratio (1.987 and 1.341) comprared to cage.

Conclusions : Anterior cervical plating over non-plated, significantly reduces the ISM at the operated segment from early 

postoperative period and ACCF with plating also showed significant reduced ISM at postoperative -1-year. In multivariate 

analysis, plating is the most powerful predictive factor for fusion. So, anterior cervical plating is an essential procedure to 

reduce segmental motion from especially early postoperative period. Our results question the previous reports that non-

plated procedures may have a similar fusion rate to plated one.

Corresponding Author : Kwang-Sup Song (ksong70@cau.ac.kr)

 

PP35-04

Accuracy of Freehand Pedicle Screws and Reduction Capabilities of Pedicle 
Versus Lateral Mass Screws in the Subaxial Cervical Spine

Hwee Weng Dennis Hey*, Wen Hai Zhuo, Yong Hao Joel Tan, Jiong Hao Jonathan Tan

Orthopaedic Surgery, National University Hospital, Singapore

Introduction : The freehand cervical pedicle screw insertion technique guided by intraoperative lateral C-arm imaging 

has been shown to be both safe and effective. However, no study has performed a 100% audit of this technique using 

pre- and postoperative computed tomography (CT) to determine its true efficacy, as well as its reduction capability 

against lateral mass screw instrumentation. This study aimed to assess the accuracy of subaxial cervical pedicle screw 

(CPS) placement with freehand technique, and its reduction capabilities versus lateral mass screws (LMS).

Methods : This is a radiographic comparative study using prospectively collected data. A total of 36 consecutive patients, 

who underwent multi-level posterior instrumented fusion of the subaxial cervical spine by a single surgeon over 2 years 

was studied. Pre- and postoperative CT were performed to determine extent of pedicle screw breach using the 2mm 

increment grading system and the 50% screw classification. The EOS slot scanner was used to assess baseline global 

sagittal radiographic parameters, and changes in C3/4, C4/5 and C5/6 Cobb angles between CPS and LMS groups. 

Predictors of pedicle screw breaches were also identified using multivariate analysis.

Results : CPS fixation was more effective in restoring global cervical angle (GCA) and had a superior reduction capability of 

cervical lordosis at the levels of C3/4 (5.00° vs 0.10°, p = 0.008), C4/5 (6.63° vs 0.84°, p = 0.010) and C5/6 (7.22° vs 0.35°, p 

= 0.004) compared to LMS fixation, with no difference in surgical complication rate or clinical outcomes. A trend towards 

more C5 palsy was observed in the CPS group. Pedicle screw breaches occurred most commonly at C4 (p = 0.003), and 

often involved the lateral pedicle wall (p < 0.001). Placement of freehand pedicle screws on the concavity of a rotated 

vertebrae was predictive of pedicle screw breach (OR 2.567, 95% CI : 1.058-6.228, p = 0.037).

Conclusions : Freehand cervical pedicle screw fixation is superior to lateral mass screw fixation at realigning the cervical 

spine with comparable complications. However, the increased risk of screw breaches in the context of a rotated spine, 

and a trend towards more C5 palsy should be taken into consideration. Lateral mass screw fixation is preferred if spinal 

realignment is not necessary.

Corresponding Author : Hwee Weng Dennis Hey (doshhwd@nus.edu.sg)
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PP36-03

Bone Union Rate Following Uncovertebral Joint Fusion : Comparison between 
Low-dose Bone Morphogenetic Protein Versus Autogenous Local Bone

Jemin Yi1*, Ho Sung Han2, Jae Won Lee3, Ho-Joong Kim3, Sang-Min Park3, Bong-Soon Chang4, 

Choon-Ki Lee4, Jin S. Yeom3

1Department of Orthopedic Surgery, Dankook University Hospital, Korea, 2Department of Orthopedic Surgery, National Medical Center, 

Korea, 3Department of Orthopedic Surgery, Seoul National University Bundang Hospital, Korea, 4Department of Orthopedic Surgery, Seoul 

National University Hospital, Korea

Introduction : BMP provides excellent bone union, but may lead to severe neck swelling and airway obstruction following 

ACDF. Use of low-dose BMP might prevent it. However, we could not find a report to compare efficacy of low-dose BMP 

versus autograft in ACDF. The purpose of this study is to compare the bone union rate following uncovertebral joint fusion 

during anterior cervical discectomy and fusion (ACDF) between bone morphogenetic protein (BMP) versus autogenous 

local bone graft.

Methods : A total 36 consecutive patients who underwent one- (n=19) or two-level (n=17) ACDF were enrolled. 

The uncovertebral joints were decorticated bilaterally. On the right side, half of 0.5 mg dental BMP mixed with 0.5 g 

hydroxyapatite was inserted. On the left side local autogenous chips were inserted. CT scans were taken at postoperative 

6 and 12 months. On coronal images, 3 independent spine surgeons evaluated bone union as completely united, 

incompletely united or not united and compared using Wilcoxon signed-rank test. Complications potentially attributable 

to BMP such as neck swelling and readmission were counted.

Results : At 6 months, bone union rate was significantly higher on the BMP side than on the autograft side by all three 

observers (p <0.01, <0.01, and =0.01, respectively). At 12 months, bone union rate was higher on the BMP side, but the 

statistical significance differed among the observers (p =0.15, <0.01, and =0.30, respectively). There were no BMP-related 

adverse events.

Conclusions : When used for uncovertebral joint fusion during ACDF, low-dose BMP provided significantly higher bone 

union rate than the local autograft at postoperative 6 months, but the significance was unclear at 12 months. These results 

demonstrate that low-dose BMP might be an effective alternative to the autogenous local bone providing better early 

bone union for ACDF.

Corresponding Author : Jemin yi (firekimdo@gmail.com)

 

PP36-02

Anterior Pedicle Screw and Plate Fixation in Cervical Reconstruction - Mid- and 
Long Term Surgical Outcomes and Complications -

Yasutsugu Yukawa*, Akihito Minamide, Masanari Takami, Hiroshi Yamada

Orthopaedic Surgery, Wakayama Medical University, Japan

Introduction : Anterior procedures in the cervical spine are feasible in cases of anterior aetiology such as anterior neural 

compression and/or kyphotic deformity. Halo vests or anterior plates are used concurrently for cases with multi-segmental 

fixation. However, halo vests are troublesome and anterior plate fixation is not adequately durable. We have used anterior 

pedicle screw and plate fixation procedure using the fluoroscope-assisted pedicle axis view imaging technique since 

2005. The mid- and long term results of this procedure were investigated.

Methods : Twenty five patients who underwent multi-level anterior pedicle screw and plate fixation were enrolled. They 

were 17 men and 8 women and their mean age was 53 years old. Their original diagnoses comprised spondylotic cervical 

myelopathy (n=18), posterior longitudinal ligament ossification (n=6), and post-traumatic kyphosis (n=1). They were 

followed up for average 50.3 months (12-96).

Results : Mean operative time was 203 min and average blood loss was 149 ml. All patients were permitted to ambulate 

with a cervical collar within a couple of day after surgery. Local sagittal alignment was characterised by 4.4º of kyphosis 

preoperatively, which improved to 3.6º of lordosis postoperatively. Bony union was observed within 8 months in all cases. 

Total 81 anterior pedicle screws were used and postoperative imaging demonstrated screw exposure in 5 screws (6.2%), 

but no pedicle perforation. There was no serious complication but 2 cases of postoperative hematoma. Laminoplasty 

was added in one case with OPLL, due to insufficient decompression. Three cases showed postoperative C5 palsy and 

recovered over time. Ectopic calcification at proximal disc level was seen in 8 cases

Conclusions : Anterior pedicle screw and plate fixation can provide good surgical outcomes without graft and plate 

dislodgement. This procedure should not be considered as a routine surgical procedure, rather it could be the surgical 

option which offers the strongest fixation in multi-segmental anterior cervical reconstruction.

Corresponding Author : yasutsugu yukawa (spine20031213@gmail.com)
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PP37-01

Primary Combined Posterior-Anterior Approaches in Treating Mid-severe 
Multisegmental Cervical Myelopathy

Shi Yan, Yu Bin-sheng*

spine, Beijing university shenzhen hospital, China

Introduction : We aim to investigate the clinical outcome of combined posterior-anterior approaches in treating 

multisegmental cervical myelopathy.

Methods : Analysis was performed on 21 cases with multisegmental cervical myelopathy and treated with combined 

posterior-anterior approaches from May 2015 to July 2018 in our department. All 21 cases presented multisegmental 

spinal stenosis with massive disc herniation, producing over 50 per cent of the mass effect. All cases had an average 

preoperative JOA score less than 12 and classified as mid-severe dysfunction. Primary posterior open-door laminoplasty 

and anterior short segmental anterior cervical discectomy and fusion (ACDF) were all performed in 21 cases. Preoperative, 

three, six and 12 months postoperative JOA score and imaging studies including cervical curvature, decompression 

morphology and fusion condition were studied.

Results : Average operation time was (180.9 +-28.9) minutes. Two cases had delayed surgical wound healing but managed 

to achieve satisfactory healing with conservative therapy. No intraoperative neurovascular injury, cerebrospinal-spinal 

fluid leakage, C5 spinal nerve palsy and surgical site infection were observed in all cases. Among all 21 cases managed to 

be followed over one year, the 12-month postoperative JOA score increased from 8.8+-2.5 to 14.9+-1.2 (P<0.05), with an 

average improvement of 63.7+-8.2%. Radiological follow-up revealed adequate decompression, satisfactory fusion, no 

signs of adjacent segment instability and fixation failure.

Conclusions : Primary combined posterior-anterior approaches achieve both direct and indirect decompression of the 

cervical canal. In patients presenting mid-severe multisegmental cervical myelopathy with a JOA score less than 12, the 

combined approaches showed improvement in symptoms, shorter therapeutic period and low rates of complications.

Corresponding Author : yu Bin-sheng (doctor.shiyan@qq.com)

 

PP36-04

Risk Factors For Subsidence of Titanium Mesh Cage Following Single-Level 
Anterior Cervical Corpectomy and Fusion

Chengyue Ji1, Shunzhi Yu2, Weihua Cai1*, Tiesheng Hou2

1Department of Orthopedics, the First Affiliated Hospital of Nanjing Medical University, China, 2Department of Orthopedics, Shanghai 

Tenth People’s Hospital, Tongji University School of Medicine, China

Introduction : Anterior cervical corpectomy and fusion (ACCF) has been a highly effective treatment for various pathologies 

including posterior osteophytes of vertebral, ossified posterior longitudinal ligament (OPLL), prolapse of free nucleus 

pulposus, and tumors. However, titanium mesh cage (TMC) subsidence is frequently observed in the early postoperative 

period. Several reports indicate that age, sex, endplate preparation and level of corpectomy are associated with subsidence 

but there are no known definitive risk factors for this phenomenon. This study aimed to identify specific risk factors for 

TMC subsidence to facilitate better management of this condition.

Methods : The present retrospective cohort study included 73 consecutive patients who underwent single-level ACCF. 

Patients were divided into subsidence (n=31) and non-subsidence groups (n=42). Medical records and radiological 

parameters such as age, sex, operation level, segmental angle (SA), cervical sagittal angle (CSA), height of anterior (HAE) 

and posterior endplate (HPE), ratio of anterior (RAE) and posterior endplate (RPE), the alignment of TMC, the global 

cervical Hounsfield Units (HU) were analyzed. Clinical results were evaluated using the Japanese Orthopedic Association 

(JOA) scoring system and the Visual Analog Scale (VAS).

Results : Subsidence occurred in 31 of 73 (42.5%) patients. Comparison between the groups showed significant differences 

in the value of RAE, the alignment of TMC and the global cervical HU value (p<0.001, p=0.002, p<0.001). In multivariate 

logistic regression analysis, RAE>1.18 (OR=6.116, 95%CI=1.613-23.192, p=0.008), alignment of TMC>3° (OR=5.355, 

95%CI=1.474-19.454, p=0.011) and the global cervical HU value<333 (OR=11.238, 95%CI=2.844-44.413, p=0.001) were 

independently associated with subsidence. Linear regression analysis revealed that RAE is significantly positive related to 

the extent of subsidence (r= -0.502, p=0.006).

Conclusions : Our findings suggest that the value of RAE more than 1.18, alignment of TMC and poor bone mineral density 

are the risk factors for subsidence. TMC subsidence does not negatively affect the clinical outcomes after operation. 

Avoiding over expansion of intervertebral height, optimizing placing of TMC and initiation of anti-osteoporosis treatments 

6 months prior to surgery might help surgeons to reduce subsidence after ACCF.

Corresponding Author : Weihua Cai (caiweihuazhuren@163.com)
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PP37-03

Combined Anterior and Posterior Cervical Fusion Surgery For Cervical 
Spondylosis and OPLL : Surgical Indication and Early Surgical Outcome

Kentaro Naito1*, Toru Yamagata2, Kenji Ohata1, Toshihiro Takami1

1Neurosurgery, Osaka City University Graduate School of Medicine, Japan, 2Neurosurgery, Osaka City General Hospital, Japan

Introduction : Anterior or posterior surgery alone for cervical spondylosis (CS) with severe kyphosis or severe cervical OPLL 

may carry the high risk of surgery-related complications. There are no well-defined managements for complex cervical 

disorders. Combined anterior and posterior cervical fusion surgery was carefully applied in the selected cases in our 

institute. The purpose of this study is to analyze our surgical outcomes retrospectively and discuss surgical indications 

with review of the literature.

Methods : This study included a total of 13 cases that underwent combined anterior and posterior cervical fusion surgery 

over the past 5 years. Six cases were CS, and 7 cases were OPLL. Surgical indication included the spinal deformity, multilevel 

spinal lesion, and the presence of underlying disease with destructive or fragile bone. Considering for each case, single or 

two stage surgery were scheduled. In the case of two-stage surgery, the second surgery was performed about one week 

later. Clinical findings using JOA score and radiological findings were assessed between before and after surgery.

Results : Six of 13 cases underwent single-stage surgery, and 7 cases did 2-stage surgery. The total operating time was 

474 minutes and estimated blood loss was 221 ml on average. Postoperative JOA score improved in both groups of 

CS (average improvement rate : 52.4%) and OPLL (average improvement rate : 43.6%). In CS group, average cervical 

alignment using C2-C7 angle and local angle showed satisfactory improvement. Surgery-related complications included 

transient C5 palsy in 3 cases, wound infection in 1. In nine cases that have been followed over one year after surgery, 

complete bony fusion has been obtained in all cases.

Conclusions : Although combined anterior and posterior cervical fusion surgery may be more invasive compared with 

anterior or posterior surgery alone, the appropriate surgical indication appeared to justify its surgical reliability and safety.

Corresponding Author : Kentaro Naito (7110ken622@med.osaka-cu.ac.jp)

 

PP37-02

The Clinical Implications and Complications of Anterior Versus Posterior 
Surgery For Multilevel Cervical Ossification of the Posterior Longitudinal 

Ligament; an Updated Meta-Anal

Chang-Hyun Lee*, Dong Hwan Kim, Young San Ko, Seung Heon Yang, Chi Heon Kim, Chun Kee Chung

Neurosurgery, Seoul National University Hospital, Korea

Introduction : Theoretically, the optimal approach is determined by the status of ossification of the posterior longitudinal 

ligament (OPLL) and sagittal alignment. However, there have long been disputes about the optimum surgical approach of 

OPLL. This study is to compare risk-effectiveness between anterior decompression and fusion (ADF) and laminoplasty and 

laminectomy with fusion (LP/LF) for the patient with cervical myelopathy due to multilevel cervical OPLL.

Methods : We searched core databases, and compared complication and outcomes between ADF and LP/LF for patients 

with multiple OPLL for the cervical spine. The incidence of complications such as neurologic deterioration, C5 palsy, and 

dura tear was assessed. Changes in JOA score between baseline and final evaluations were assessed for 2 groups. The 

minimal clinically important difference (MCID) was utilized for evaluating clinical significance. We calculated Peto odds 

ratio (POR) and the mean difference for the incidence and continuous variables, respectively.

Results : We included data from 21 articles involving 3,872 patients with cervical myelopathy with OPLL. Major neurologic 

deficits such as paraplegia, quadriplegia developed 2.17% in the ADF group and 1.11% in the LP/LF group, and POR was 

2.16. Mean difference of JOA score improvement of 2 groups was 1.30, and the mean difference showed a statistical 

significance. However, 1.3 points of JOA improvement cannot reach 2.5 points of the MCID.

Conclusions : Anterior surgery often led to rare but critical complications, and the difference of neurological improvement 

between 2 groups was below a clinically meaningful level. Posterior surgeries may be appropriate in the treatment of 

multilevel cervical myelopathy with OPLL.

Corresponding Author : Chang-Hyun Lee (moyamoya@snu.ac.kr)
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PP38-01

Perioperative Complication in Anterior Cervical Decompression and Fusion in 
Latter-stage Elderly (Over 75 Years Old)

Yohei Ito1*, Hisanori Mihara2, Yasunori Tatara2, Takanori Niimura2, Tatsuhiro Sekiya2, Atsushi Goda1, Yutaka Inaba1

1Department of Orthopaedics, Yokohama City University, Japan, 2Department of Orthopaedics, Yokohama Minami Kyosai Hospital, Japan

Introduction : In general, spine surgeons tend to be avoid anterior cervical procedures for elderly patients because they 

commonly concern about severe postoperative complications that may become fatal. We have been selecting a better 

surgical method according to the pathology of each patient rather than age or preoperative complications. Then quite 

large number of elderly patients underwent anterior cervical surgeries in recent 20 years. The purpose of this study 

were to clarify the incidence of perioperative complications in latter stage elderly (over 75 years old) and to analyze the 

characteristics of complication following anterior cervical decompression and fusion.

Methods : Subjects included 53 cases of 75 years old and above (E group : mean age at surgery as 78.2 years, consisting 

22 females and 31 males.) who underwent anterior cervical decompression and fusion (ACDF) in our hospital. For a 

comparison, 87 cases who underwent ACDF at 65 years or younger (Y group : mean age as 50.7 years old, 69 males and 

18 females) were also investigated about perioperative complications and related factors.

Results : When comparing E group and Y group (E/Y), there was no significant differences in number or fusion levels 

(2.4/2.4), in operation time (220/219 min), in bleeding amount(50/32g). Regarding preoperative comorbidities, 

hypertension (30/19 cases) and cardiovascular disease (11/3 cases) were existing more in the E group (P <0.01). There 

were no statistically significant differences in Diabetes, respiratory disease, peptic ulcer, cerebral infarction, and mental 

illness. As to postoperative complications, there were no remarkable differences in pneumonia (1/0 case), C5 palsy (5/4 

cases), graft dislocation (4/1 cases) or vertebral fracture (3/1 cases), however, dysphagia(7/1 cases) and delirium(10/1 

cases) occurred more in E group (P <0.01) with significant difference. In particular, the incidences of those two 

complications (27% of dysphagia and 40% of delirium) were remarkably high in patients over 80 years old (15 cases). 

Postoperative dysphagia was not correlated with the maximum retropharyngeal space after surgery( mean of 15.9 mm 

in the E group and mean of 17.7 mm in the Y group). There were no fatal complications or surgical site infections in either 

group. Regarding the clinical results, the preoperative JOA (8.2/11.6), the postoperative JOA (12.9/15.6), and the recovery 

rate of JOA(51.9/75.3%) were all lower in the E group. The hospitalization period (43.6/27.0 days) was longer in the E group 

and the patients who stillrequired hospital changing(11/2 cases)were more common in group E (P<0.01).

Conclusions : In the E group, the postoperative dysphagia and delirium occurred with higher incidences, but other 

complications were similar to those in the Y group. However, as elderly patients indicated severer myelopathy before 

surgery, postoperative neurological improvement was limited and then they required longer-term hospitalization or 

hospital transfer. We need to recognize the higher risk of postoperative dysphasia which may lead longer hospitalization 

and increased medical expenses in elderly patients. 

Corresponding Author : yohei Ito (youhei1021@yahoo.co.jp)

 

PP37-04

Mechanical Complications of Multilevel Posterior Cervical Fusion 
– Depending on Caudal Fusion Level C7 or T1 –

Sang-Jun Park, Kyung-Soo Suk*, Hak-Sun Kim, Jae-Ho Yang, Hwan-Mo Lee, Seong-Hwan Moon, Byung-Ho Lee, 

Ji-Yong Park, Christine Dizon Agustin

Orthopedic Surgery, Yonsei University College of Medicine, Korea

Introduction : Mechanical complications after long level posterior cervical fusion is not infrequent. However, there has been 

few reports concerning the mechanical complications after multilevel posterior cervical fusion. The objective of this study 

was to identify any differences in complications depending on the level of caudal fusion used; C7 or T1.

Methods : Eighty-two patients who had undergone three or more level posterior cervical fusion combined with anterior 

fusion were evaluated and monitored for at least 2 year. The patients were divided into 2 groups based on the levels of 

caudal fusion chosen - C7 or T1. Each patient was evaluated at 6 weeks, 3, 6, 9 months and 12 months after the surgery. At 

each evaluation, both clinical outcomes (e.g. subjective improvement rate, neck pain VAS, arm pain VAS, NDI, JOA score, 

and complications) and radiological outcomes (e.g. C1-2 lordosis, C2-7 lordosis, C2-7 sagittal vertical axis (SVA), and T1 

slope) were reviewed.

Results : Overall there was no material difference in clinical outcomes of the two groups. The incidence of complications 

was higher though in the group C7 (13% 6/45) than in the group T1 (2.7% 1/37), (P=0.071), although this difference was 

not statistically significant. The overall complication rate was 8.5% (7/82). In the group C7, 5 patients had complication of 

compression fracture in C7 and 1 patient had spondylolysis in C7. In the group T1, 1 patient experienced breakage of the 

pedicle screw metal in T1. Other radiological outcomes were similar between the two groups.

Conclusions : This study showed that mechanical complication occurred more and earlier in the C7 fusion group than in the 

T1 fusion group. Based on the results of the study, we recommend distal fusion extends to T1.

Corresponding Author : Kyung-Soo Suk (spinesuk@gmail.com)
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PP38-03

Cervical Alignment and Postoperative Dysphagia Following Anterior Cervical 
Reconstruction Surgery

Takanori Niimiura*, Hisanori Mihara, Yasunori Tatara, Tatsuhiro Sekiya, Shin Inazawa

Yokohama Minami Kyosai Hospital, Spine center, Japan

Introduction : One of the unpleasant complications following anterior cervical reconstruction (ACR) surgeries includes 

postoperative dysphagia. Particularly, early stage dysphagia sometimes delayed after treatment schedule and 

consequently prevent recovery of the general condition after surgical interventions. We investigated whether the cervical 

alignment change influenced postoperative dysphagia in early stage after cervical realignment particularly with anterior 

procedures.

Methods : Among consecutive 332 patients who were diagnosed as cervical compressive myelopathy and underwent 

ACR in our institute from 2013 to 2019, 322 patients were able to evaluate perioperative swallowing function and then 

included in this study. There involved 240 men and 82 women, and mean age at the surgery was 61.0 years old. According 

to our clinical path, all patients resumed a meal next day of the surgery and the meal form was upgraded in accordance 

with our protocol evaluated by STs and nurses. We classified dysphagia grades as follows. Grade 0 : normal food, Grade 1 : 

rice porridge soft greens, Grade 2 : swallowing training food, Grade 3 : food stop. Each patient was evaluated swallowing 

function according to this grade system before surgery and at one week postoperatively. The cervical alignment measured 

were C2-7 angle, C2-7SVA, T1 slope and pharyngeal inlet angle (PIA) with lateral X-rays in upright position before surgery 

and at one week after surgery. Each parameter was statistically examined whether it was associated with the dysphagia 

grade.

Results : As to swallowing function of subjects, all patients were classified as Grade 0 before surgery. However, at one 

week after surgery, there were 3 patients of Grade 3, 15 of Grade 2, 90 of Grade 1 and remaining 214 of Grade 0. Then 

moderate or severe dysphagia (Grade 2 and 3) were found in 18 of 322 patients (incidence as 5.6%). Although the C2-7 

angle had no relevance to the dysphagia grade before surgery, the post-operative C2-7 angle was significantly high in 

Grade2 and Grade 3 patients. In addition, C2-7 SVA was averaged 27mm in Grade 0 and Grade 1 patients, but it was 

significantly larger (mean of 39mm) in Grade2 and Grade 3 patients. When focusing on the change of each parameter by 

surgical realignment, Grade 0 and Grade 1 patients increased C2-7 SVA by 3mm in average, though, Grade 2 and Grade 

3 patients decreased it by 2mm at one week after surgery. The other parameters did not show any significant impact on 

the postoperative dysphagia.

Conclusions : Recent studies emphasized significance of C2-7SVA for better cervical alignment and commonly 

recommended to reduce it by surgical reconstruction. However, reduction of C2-7 SVA might be a risk factor of the 

postoperative dysphagia in early stage of the anterior cervical procedure. We should pay attention not only on the sagittal 

balance but also on the swallowing function in cervical realignment surgeries.

Corresponding Author : takanori Niimiura (takanoriniimura@hotmail.com)

 

PP38-02

Comparison of 4 Questionnaires For Assessing Swallowing Function after 
Anterior Cervical Spine Surgery

Guoyan Liang, Shuaihao Huang, Yunbing Chang*

Spine, Guangdong Provincial People’s Hospital, China

Introduction : There is no gold standard to evaluate the swallowing function after anterior cervical spine surgery. The “gold 

standard” M.D. Anderson Dysphagia Inventory were originally for patients with head and neck cancer. Meanwhile, the 

Dysphagia Short Questionnaire (DSQ), the Bazaz Grading and the Hospital for Special Surgery – Dysphagia and Dysphonia 

inventory (HSS-DDI) were developed specifically for the cervical spine patients. In this study, we evaluated and compared 

the reliability and validity of these 4 questionnaires.

Methods : 110 patients after anterior cervical spine surgery were evaluated with the Chinese version of M.D. Anderson 

Dysphagia Inventory (MDADI), DSQ, Bazaz Grading and HSS-DDI. The reliability and validity were analyzed, and the 

minimum clinical importance difference (MCID) was calculated. ROC of DSQ, Bazaz Grading and HSS-DDI were constructed 

and the area under the curve (AUCs) were compared when using MDADI<60 as diagnostic standard of dysphagia.

Results : The Mean±SD for MDADI, DSQ, Bazaz Grading and HSS-DDI were 84.8 ± 18.3, 2.4 ± 2.7, 1 ± 1.2, 77.0 ± 10.9, 

respectively. All questionnaires had good correlation with each other (all P<0.01). The MDADI and HSS-DDI showed good 

reliability (Cronbach alpha value = 0.928 and 0.969, respectively), while the DSQ showed bad reliability (Cronbach alpha 

value = 0.454). When using MDADI<60 as diagnostic standard of dysphagia, the ROC revealed that HSS-DDI had best 

performance, and the AUC of DSQ, Bazaz Grading and HSS-DDI were 0.903, 0.856 and 0.957, respectively. The Cut-off value 

of HSS-DDI is 70 with sensitivity of 0.99 and specificity of 0.86.

Conclusions : HSS-DDI is better than MDADI, DSQ and Bazaz Grading scale. Patients were considered dysphagia when HSS-

DDI value were < 70. This questionnaire is suitable for widespread use to evaluate the dysphagia after anterior cervical 

spine surgery.

Corresponding Author : yunbing Chang (410330757@qq.com)
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Does the Sequence of Surgery Influence the Development of Prevertebral Soft 
Tissue Swelling in Staged Combined Multilevel Anterior-posterior Complex 

Cervical Spine Surgery?

Anthony A. Suguitan1, Derick Erl P. Sumalapa2, Edward O. Arreza3, Sahyun Sung4, Soo-Bin Lee4, Ji-Won Kwon5, 

Hwan-Mo Lee4, Seong-Hwan Moon4, Byung-Ho Lee4*

1Department of Orthopedic Surgery, Ilocos Training and Regional Medical Center, La Union, Philippines, 2Department of Epidemiology 

and Biostatistics, College of Public Health, University of the Philippines Manila, Manila, Philippines, 3Department of Orthopedic Surgery, 
5Bukidnon Provincial Hospital ? Maramag, Bukidnon City, Philippines, 4Department of Orthopedic Surgery, Yonsei University College of 

Medicine, Seoul, Korea, 5Department of Orthopedic Surgery, National Health Insurance Corporation Ilsan Hospital, Goyang, Korea

Introduction : Prevertebral soft tissue swelling (PSTS) is an inevitable sequelae of anterior cervical spine surgery which may 

lead to adverse outcomes if not properly addressed. The influence of the sequence of surgery in the development of PSTS 

in staged combined multilevel anterior-posterior complex spine surgery was examined as no report in literature to date 

exists regarding this study.

Methods : Records of patients who underwent staged combined multilevel anterior-posterior complex cervical spine 

surgery from March 2014 to August 2019 were retrospectively reviewed. Sixty seven patients were identified of which 

42 were included in the final analysis after screening for enrollment in the study. PSTS was measured from routine serial 

monitoring lateral cervical radiographs from pre-operative to across consecutive post-operative days 1 to 5 at each 

cervical level from C2 to C7 in patients who underwent anterior then posterior (AP) and posterior then anterior-posterior 

(PAP) surgery.

Results : Mean PSTS measurements among patients who underwent AP surgery significantly differed across pre-operative 

to post-operative monitoring days in all cervical levels (p<0.001) except at C6 (p=0.7385) using repeated measures 

analysis of variance. Among patients who underwent PAP surgery, the mean PSTS measurements significantly varied 

from pre-operative to across different post-operative monitoring days in all cervical levels (C2-C4, C7, p<0.001; C5, 

p=0.0123; C6, p=0.0046). PSTS means were found to be significantly higher in PAP than AP surgery in C2 (p=0.0011) and 

C3 (p=0.0349) levels on post-operative day 1. However, AP surgery yielded a significantly higher PSTS mean in C5 level 

on post-operative day 3 (p=0.0191).

Conclusions : The sequence of surgery in staged combined multilevel anterior-posterior complex spine surgery has been 

identified to influence PSTS. Careful monitoring of the patients particularly on post-operative days 1 to 3 is suggested 

as the surgical approaches were identified to have variations in PSTS measurements specifically in C2, C3, and C5 levels.

Corresponding Author : Byung-Ho Lee (BHLee96@yuhs.ac)
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Anterior Cervical Discectomy and Fusion May Be More Effective Than 
Anterior Cervical Corpectomy and Fusion For the Treatment of 

Cervical Spondylotic Myelopathy

Li Guan, Yong Hai*, Han Bo, Yuzeng Liu, Xinuo Zhang, Hongtang Ding

Department of Orthopedics,, Beijing Chao-Yang Hospital, Capital Medical University, China

Introduction : This meta-analysis explored the efficacy and safety of anterior cervical corpectomy and fusion (ACCF) 

comparing to anterior cervical discectomy and fusion (ACDF) in treating cervical spondylotic myelopathy (CSM) patients.

Methods : Several electronic databases were searched combined with manually searching. Thirteen randomized controlled 

studies were enrolled with 1,062 CSM patients, including 468 patients and 594 patients in the in the ACCF and ACDF 

group, respectively. The meta-analysis was then performed using the STATA 12.0 software. Crude standard mean 

difference (SMD) or odds ratio (OR) with their 95% confidence intervals (CI) were calculated.

Results : Our meta-analysis results revealed that CSM patients in ACDF group showed less blood loss than those in ACCF 

group (SMD = 1.21, 95% CI = 1.03 ~ 1.39, P < 0.001). The operation time of CSM patients in the ACDF group was also 

obviously shorter than those in ACCF group (SMD = 0.40, 95% CI = 0.23 ~ 0.57, P < 0.001). Furthermore, CSM patients in 

ACDF group had shorter hospital time than those in ACCF group (SMD = 0.45, 95% CI = 0.21 ~ 0.69, P < 0.001).

Conclusions : Our findings provide empirical evidence that ACDF may be more effective than ACCF for CSM treatment.

Corresponding Author : yong Hai (spinesurgeon@163.com)
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Case Report : a 72-year-old Man with Odynophagia, Dysphonia and 
Hoarseness Related to Diffuse Idiopathic Skeletal Hyperostosis

Yuh-Ruey Kuo, Cheng-Li Lin*

Orthopedic Surgery, National Cheng-Kung University Hospital, Taiwan

Introduction : Diffuse idiopathic skeletal hyperostosis (DISH) is a systemic condition characterized by ossification of the 

spine and peripheral entheses, which could result in dysphagia, aspiration, regurgitation, sleep apnea, upper respiratory 

tract infection, airway obstruction and difficult intubation when it occurs in cervical spine. We hereby present a case of 

DISH with odynophagia and hoarseness after anterior cervical discectomy and fusion.

Methods : A 72-year-old-man without known systematic disease had previously undergone C3-4 ACDF in 2005. He presented 

with odynophagia, dysphonia and mild hoarseness in recent 5 years and was referred to an otorhinolarginologist for help. 

Upon fiberscopic examination, left posterior pharyngeal wall bulging was noticed over cervicothoracic junction which 

interfered swallowing. Plain radiograph, computed tomography and magnetic resonance image were then arranged 

and revealed fused C3-6 vertebral bodies and DISH over C7-T2 region. Flowing ossifications of the anterior longitudinal 

ligament and paraspinal ligaments are identified as well.

Results : Bases on the fiberscopic findings, resection of C7-T2 prevertebral ectopic bone was performed smoothly with 

minimal blood loss through anterior approach. Oral intake of soft diet was well tolerated postoperatively with improving 

pain level and odynophagia. Hoarseness was mildly improved. During follow-up visits, he had improved dysphagia and 

odynophagia, but still presented with mild hoarseness.

Conclusions : DISH, or Forestier disease, commonly occurs in thoracic spine. In the literature, cervical DISH is not uncommon 

and is generally asymptomatic, but it could also result in dysphagia, dysphonia, and even airway problems. It was 

reported to be associated with older age, male gender, obesity, and the presence of hypertension and diabetes mellitus. 

When symptomatic, the mainstay of treatment is the resection of the osteophytes. In the literature, most patients had 

immediate symptomatic relief postoperatively. However, delayed recovery and recurrence were also reported.

Corresponding Author : Cheng-Li Lin (jengli94@gmail.com)
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Clinical and Radiographic Results of the Use of a CaO-SiO2-P2O5-B2O3 
Bioactive Glass Ceramic Cage in Anterior Cervical Discectomy and Fusion

Dong-Ho Lee*, Sehan Park, Chang Ju Hwang, Jae Woo Park, Choon Sung Lee, Jae-Hong Park, Suk-Kyu Lee, 

Kook-Jong Kim, Jae Hwan Cho

Department of Orthopedic surgery, Asan Medical Center, Korea

Introduction : Limitations of previously used cage materials and bone grafts justify the need for improvement. CaO-SiO2-

P2O5-B2O3 bioactive glass ceramic is known to chemically bond with bones by forming a hydroxyapatite layer and 

induce osteoblastic differentiation. It is also reported to have high compressive strength and was considered safe in an 

animal toxicity trial. The study was conducted to evaluate the clinical and radiographic outcomes and safety of a CaO-

SiO2-P2O5-B2O3 bioactive glass ceramic cage in anterior cervical discectomy and fusion (ACDF) in comparison with 

those of an allograft interbody spacer.

Methods : Results from 26 patients who were recruited prospectively and underwent one-level ACDF for degenerative 

cervical radiculopathy/myelopathy using CaO-SiO2-P2O5-B2O3 bioactive glass ceramic as a cage material (bioactive 

ceramic group) were compared with a historical control group of 37 patients who underwent surgery using an allograft 

(allograft group). Fusion rates were assessed on the basis of 1) interspinous motion (ISM); 2) intra-graft bone bridging 

(InGBB); and 3) extra-graft bone bridging (ExGBB). Subsidence was assessed by comparing total interbody height on 

computed tomography performed 2 days and 12 months postoperatively. Demographic data, fusion rates, visual analog 

scale (VAS) scores for neck/arm pain, neck disability index (NDI), and complications were compared between the two 

groups.

Results : Fusion rates assessed using ISM, InGBB, and ExGBB did not significantly differ between the bioactive ceramic and 

allograft groups. Furthermore, no significant difference in subsidence was found between the two groups. The neck/

arm pain VAS scores and NDI values improved significantly in both groups, but did not significantly differ between the 

groups. No material-related complication was observed in the bioactive ceramic group. In the present study, although 

CaO-SiO2-P2O5-B2O3 bioactive glass ceramic was radio-opaque, additional artifacts around the cage were not observed 

on radiography, CT, or MRI.

Conclusions : Using CaO-SiO2-P2O5-B2O3 bioactive glass ceramic as a cage material in one-level ACDF surgery is an 

effective method, which results in high fusion rate, minimal subsidence, and favorable clinical outcomes not significantly 

different from those in allograft. Material-related complications did not occur over the 12-month follow-up, which 

suggests that CaO-SiO2-P2O5-B2O3 bioactive glass ceramic cage is safe to use in ACDF.

Corresponding Author : Dong-Ho Lee (osdlee@gmail.com)
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Tantalum Fusion Device in Anterior Cervical Discectomy and Fusion For 
Treatment of Cervical Degeneration Disease : 

a Systematic Review and Meta-analysis

Yufu Wang*, Jinglong Yan

Orthopedics, Harbin Medical University- the 2nd Hospital, China

Introduction : A great interest has raised for porous tantalum in cervical fusion, but several studies reported the divergent 

clinical outcome and fusion rate. No systematic review and meta-analysis has been conducted up to present to evaluate 

the outcomes of tantalum fusion device.The purpose of this systematic review and meta-analysis study is to evaluate 

the outcomes of tantalum fusion device in anterior cervical discectomy and fusion (ACDF) for treatment of cervical 

degeneration disease.

Methods : We comprehensively searched multiple databases for studies that investigated tantalum fusion device in ACDF. 

The retrieved results were last updated on February 15, 2018. Outcomes of interest comprised of operative parameters, 

fusion rate, incidence of adverse events as well as patient reported outcomes, including the Neck Disability Index (NDI) 

scores Visual Analog Scale (VAS), SF-36 physical component scores and complications.

Results : Ten studies included were included in this review and 6 RCT studies included.

All studies were pooled to evaluate the outcome of fusion rate, NDI and VAS after tantalum fusion treatment. The results 

of meta-analysis showed that implantation of Tantalum fusion device is associated with significantly shorter operative and 

fewer adverse events when compared to autologous ICBG. However, no difference was found with regards to fusion rate, 

NDI, VAS and global assessment.

Conclusions : Through this systemic review and meta-analysis, no significant difference was found with regards to fusion 

rate, postoperative NDI and VAS between tantalum fusion and ICBG in ACDF. More longer-term and randomized studies 

with large samples are warranted to validate any association found in this study.

Corresponding Author : yufu Wang (wangyufu1984@yahoo.com)
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The Discover® Artificial Disc Replacement For the Treatment of Severe 
Degenerative Cervical Spondylosis.

Qiang Zhou*, Chen Zhao, Lei Luo

orthopedics, The third affiliated hospital of chongqing medical university, China

Introduction : The treatment of severe degenerative cervical spondylosis by artificial disc replacement is still controversial. 

The purpose of this study was to observe the clinical efficacy of Discover® artificial disc in the treatment of severe 

degenerative cervical spondylosis.

Methods : Twenty-one patients with single segment severe degenerative cervical spondylosis between February 2014 

and April 2016 were retrospectively analyzed. All patients underwent Discover® artificial disc replacement. The patient 

data, operating time, blood loss, visual analogue scale score, Neck Disabilitv Index, complications, Intervertebral height, 

lordosis angle of operative segment, the operative segment and the upper adjacent segment range of movement were 

recorded and analyzed.

Results : The patients were followed for 31months. Postoperative NDI, VAS scores in the neck and upper limbs decreased 

by 62%, 60% and 81%, respectively (p<0.05). The intervertebral height of the operative segment increased significantly 

(p<0.05). The mean preoperative lordosis angle of the operative segment was 2.1° and increased to 5.7° at the last 

follow-up (p<0.05). The mean preoperative lordosis angle of the operative segment combined with kyphosis was -2.3° 

(-indicates kyphosis) and increased to 4.4° at the last follow-up (p<0.05). The mean preoperative ROM of the operative 

segment was 2.8° and increased to 7.6° at the last follow-up (p<0.05). And there was no significant difference in the 

ROM of upper adjacent segment between the preoperative and the last follow-up (p>0.05). At the last follow-up, there 

were 4 patients with heterotopic ossification, but there were no clinical symptoms. There is no implant subsidence or 

displacement was observed.

Conclusions : The Discover® artificial disc replacement for the treatment of severe degenerative cervical spondylosis could 

obtain satisfactory outcomes in selected cases. The ROM and lordosis of the operative segment could be improved after 

surgery. However, long-term follow-up is still necessary.

Corresponding Author : Qiang Zhou (zq_tlh@163.com)
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Association between Pain Control Effect of Preoperative Cervical Selective 
Nerve Root Block(SNRB) and the Results of 

Anterior Cervical Discectomy and Fusion(ACDF)

Seong-Min Kim1, Woo-Kie Min1*, Eun-Seok Son2, Sang-Bong Ko3, Gun-Woo Lee4, Hyun-Seong Yoo5, Eugene J Park1, 

Jong-Uk Mun4, Study Group D6

1Department of Orthopedic surgery, Kyungpook National University Hospital, Kyungpook National University School of Medicine, Daegu, 

Korea, 2Department of Orthopedic surgery, Dongsan Medical Center, School of Medicine, Keimyung University, Daegu, Korea, 3Department 

of Orthopedic surgery, School of Medicine, Catholic University Hospital of Daegu, Daegu, Korea, 4Department of Orthopedic surgery, Spine 

Center, Yeungnam University Medical Center, Yeungnam University College of Medicine, Daegu, Korea, 5Department of Orthopedic surgery, 

Daegu Fatima Hospital, Daegu, Korea, 6DGSSG, Daegu Gyeongbuk Spine Study Group, Korea

Introduction : SNRB is known as a conservative treatment for pain control in patients with cervical radiculopathy who 

surgery is scheduled. Some cases showed continuous improvement of symptoms and did not receive surgical treatment 

or other additional treatment. However, there was no study on whether the pain control effect of SNRB affected the 

clinical results after ACDF. The purpose of this study is to evaluate whether the pain control effect of SNRB is related to the 

clinical results of ACDF.

Methods : The study was performed on patients who underwent ACDF because of pain after SNRB between March 2016 

and April 2019. Among the patients with cervical radiculopathy who had a visual analogue scale (VAS) of 5 or more 

despite medication, 43 patients underwent ACDF after SNRB. The subjects were divided into two groups : VAS less than 

half of the initial VAS(20 patients), those who did not(23 patients). The degree of pain reduction by SNRB was quantified 

using the VAS and neck disability index(NDI) questionnaire. VAS was measured before and after surgery for six weeks, and 

NDI was measured before and after surgery for six months. The Mann-Whitney U test was used to compare VAS and NDI 

between the two groups. Chi-square test was used for age and duration.

Results : The average age of the patients was 58(36-76) years and the average follow up period was 13.1(6-30) months. 

In the group(A) with VAS less than half of the initial VAS score after SNRB, the VAS score after ACDF decreased from 8.1 

to 3.1 and NDI decreased from 33.6 to 7.1(p<0.001 respectively). In the group(B) with VAS score more than half of the 

initial VAS score after SNRB, the VAS score after ACDF decreased from 8.2 to 6.1(p<0.001), and NDI decreased from 35.1 

to 13.9(p<0.001). Comparing the two groups, Group A had more decreased postoperative VAS and NDI than Group B.

Conclusions : In a group with VAS less than half of the initial VAS score after SNRB, and the better improvement effect in 

regulating pain compared to the other group’s postop VAS and NDI. The pain control effect of preop SNRB can be a useful 

indicator for predicting the degree of pain relief after ACDF.

Corresponding Author : Woo-Kie min (oswkmin@gmail.com)
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Functional Pathway between Cervical Spinal and Sympathetic Ganglia : a 
Neurochemical Foundation between Neck Pain and Vertigo

Jinliang Zuo*

Orthopedics, The 4th People’s Hospital of Jinan, China

Introduction : Cervical vertigo commonly concurs in patients with neck pain. But the concurrent mechanism of these 

two symptoms still remains unclear. We previously reported a bidirectional segmental nerve fiber connection between 

cervical spinal and sympathetic ganglia which provided a hypothesis that this connections between the two ganglia may 

be the anatomical basis for the concurrence of neck pain and cervical vertigo. However, this concurrent mechanism needs 

biochemical and functional evidences.

Methods : That cervical lamina block therapy was used to patients with cervical vertigo was clinically evaluated; 

Noradrenaline (NE) expressions in cervical sympathetic ganglia were analyzed using immumohistochemical staining after 

electrical stimulation to cervical spinal ganglia; The influence of phentolamine local injection to vertebrobasilar artery 

flow was experimentally measured.

Results : Cervical lamina block therapy could significantly shorten the clinical hospital stays of cervical vertigo 

patients(P=0.000) and improve vertebral artery flow(P<0.05). NE expressions in superior cervical sympathetic ganglia 

or inferior cervical sympathetic ganglia increased significantly when ipsilateral C2~C3 or C6~C8 spinal ganglia were 

electrically stimulated respectively. Adrenergic receptor block with phentolamine significantly inhibited the decrease of 

basilar artery flow induced by electrical stimulation of cervical spinal ganglia. The change range of basilar artery flow 

caused by stimulations of C2~C3 and C6~C8 spinal ganglia was more than that of C4 and C5.

Conclusions : Adrenergic system could play a part of cervical spinal ganglia altering vertebrobasilar artery system. It could 

provide a neurochemical foundation between neck pain and vertigo that segmental functional connections existed 

between cervical spinal and sympathetic ganglia.

Corresponding Author : Jinliang Zuo (zjl.md@163.com)
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MiRNA-140/RhoA Axis Modulates Neural Stem Cells Differentiation in 
Rat Spinal Cord Injury

Zhiming Peng1, Le Wang2, Mengxia Fu3, Yong Wan2*

1Department of Spine Surgery, The First Affiliated Hospital, China, 2Department of Spine Surgery, The First Affiliated Hospital, Sun Yat-sen 

University, China, 3Department of Cardiac Surgery, The First Affiliated Hospital, Sun Yat-sen University, China

Introduction : Previously, miR-140 is a strong candidate for cell-fate determinants and has been reported to be involved 

in astrocyte proliferation. RhoA/ROCK1 signaling pathway regulates neural stem cell (NSCs) differentiation. In our current 

study, we focused on the interaction between miR-140 and RhoA/ROCK signaling in NSCs differentiation.

Methods : NSCs were transfected with miR-140 mimics or inhibitor, the detailed function of miR-140 in neuronal 

proliferation was then evaluated by qPCR, Western blot and immunofluorescent (IF). The cell viability was determined 

by using CCK-8 assays. To verify the binding site of MiR-140 in RhoA 3’UTR, a luciferase activity assay was conducted 

in NSCs. To investigate the detailed functions of miR-140/RhoA axis in SCI, we established SCI rat model and evaluated 

the effects of miR-140/RhoA axis. Functional recovery was performed by hind limbs movements and electrophysiology. 

Tissue repairing was measured by IF, Nissl staining, Fluorogold, H&E, qPCR, western blot, and MRI experiments.

Results : We found that : 1) MiR-140 was significantly decreased in rat SCI; 2) MiR-140 promoted neuronal proliferation in 

NSCs; 3) MiR-140 inhibited RhoA protein level in NSCs by direct binding to its 3’UTR; 4) MiR-140 agomir decreased RhoA, 

help to improve SCI recovery.

Conclusions : Our data suggests that the miRNA-140/RhoA/ROCK1 signaling pathway may serve as a novel target for the 

treatment of SCI.

Corresponding Author : yong Wan (wanyong65@outlook.com)
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Epidural Fat-derived Mesenchymal Stem Cell and Its Exosome

Gun Woo Lee*, Jong-Uk Mun, Myun-Whan Ahn

Orthopaedic surgery, Yeungnam university college of medicine, Yeungnam university medical center, Korea

Introduction : Since spine surgeons are unaware of what epidural fat (EF) tissue contains and why it is located between 

the ligamentum flavum (LF) and dura mater, EF tissues are routinely eliminated during surgical procedures. However, 

some problems after spine surgery such as post-laminectomy syndrome have been pointed out. To date, spine physicians 

have rarely studied regarding the role and function of epidural fat itself. Thus, the authors have focused on researching 

original feature of EF tissue. In the current study, as a fundamental study regarding EF, the authors aimed to confirm its 

presence of mesenchymal stem cell (MSC) from EF, which characteristics also compared to MSC from subcutaneous fat 

(SF). In addition, to overcome some limitations of EF-MSC, we also studied an isolation and characterization of extracelluar 

vesicles (exosomes) from EF-MSC.

Methods : EF and SF were obtained from consenting patients (n = 9) during lumbar spine surgery. The primary cells were 

isolated and cultured according to previously described methods with some modifications, and cell morphology and 

cumulation was examined. Next, reverse transcription–polymerase chain reaction (RT-PCR), a fluorescence-activated cell 

sorting (FACS) analysis, and differentiation potency into osteoblast, chondroblast, and adipocyte were investigated to 

identify whether cells derived from EF are MSCs, which characters also compared with SF-MSC. And, from EF-MSC, we 

could isolate the exosomes (by our modified TFF methods) and characterize it with TEM, FACS, DLS, and others.

Results : The cells from the EF tissue had a fibroblast or neuron-like morphology that remained until the senescence at p18. 

MSC-specific genes such as OCT4, SOX2, KLF4, MYC, and GAPDH were expressed in the RT-PCR study, while MSC-specific 

surface markers such as CD105, CD90, and CD73 were exhibited by FACS analysis. The differentiation properties of EF-MSC 

into the three types of cells (osteoblast, chondroblast, and adipocyte) were also confirmed. With respect to tissue origins, 

the two tissues, EF and SF, were differentiated in RT-PCR analysis. On the methods of TEM, FACS, DLS, and western blot, we 

confirmed pure isolation of exosome from EF-MSC and its characterization.

Conclusions : The authors confirmed the isolation of exosome from EF-MSC, for the first time. The outcomes from the study 

can be cornerstone for further EF studies, especially for basic studies for spine pathologies.

Corresponding Author : Gun Woo Lee (gwlee1871@gmail.com)
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L33 Regulates Autophagy in Nucleus Pulpous ( NP ) Cells and Affects 
Intervertebral Disc Degeneration (IDD) through AKT-mTOR Signaling Pathway

Jinquan Hu, Yifei Gu, Yu Chen, Xinwei Wang, Huajiang Chen, Wen Yuan*

Department of Orthopaedics, Changzheng Hospital Affiliated With Second Military Medical University, China

Introduction : This assay aims to study the function of IL33 in NP cells during intervertebral disc degeneration (IDD)

Methods : Patients with IDD (n=20) and corresponding healthy people (n=20) were recruited. Intervertebral disc 

degeneration rat model was constructed. Protein and mRNA were extracted to detect expression levels of IL33 in the 

human NP tissues and rat model. Human NP cells were used to investigate the molecular mechanism in vitro assay.IL33 

expression in NP tissues of IDD and corresponding healthy people were measured by Western blotting and real-time 

PCR assay. IL33 levels in the rat model were detected with the same method. Over expression plasmid Flag-IL33 was 

transfected into the NP cells. Electron microscopy and western blotting were used to determine the autophagy in the NP 

cells. The effect of IL33-overexpression on AKT-mTOR signaling pathway was evaluated.

Results : We found that IL33 mRNA in the NP tissues from patients with IDD dramatically decreased compared with 

controls (p<0.05). This trend corresponded with the protein expression detected by Western blotting assay. Meanwhile, 

IL33 mRNA and protein levels were revealed to be down-regulated in the NP tissues in the rat IDD model. We found 

that the autophagy in the patients with IDD was reduced, the expression of the marker molecular LC3 and Beclin1 were 

downregulated, which were positively related to the IL33 expression respectively. Immunohistochemical staining assay 

illustrated that IL33 localized in the nulcei of NP cells and the dying were lightened in the IDD patients and rat IDD 

models. To overexpress Flag-IL33 in the NP cells promoted autophagy marker LC3 and Beclin1 expression. The electron 

microscope experiments showed that autophagosomes increase with high expression of IL33. The overexpression of 

IL33 in the NP cells promoted the Bcl2 expression, inhibiting the process of apoptosis. However, the autophagy inhibitor 

3-MA could reverse the influence of IL33 on autophagy and apoptosis. Furthermore, the overexpression of IL33 in NP cells 

reduced the phosphorylation levels of AKT and mTOR, leading to the inhibition of AKT-mTOR signaling pathway, (p<0.05).

Conclusions : L33 promotes autophagy in nucleus pulpous ( NP ) cells and inhibits intervertebral disc degeneration (IDD) 

through AKT-mTOR signaling pathway

Corresponding Author : Wen yuan (wenyuan2014@126.com)
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Sandwich Deformity Is a Genetically Distinct Subtype of Klippel-Feil Syndrome

Nanfang Xu, Yinglun Tian, Shenglin Wang*

Orthopaedic Surgery, Peking University Third Hospital, China

Introduction : Klippel-Feil Syndrome is defined morphologically as congenital non-segmentation of at least two cervical 

vertebrae. Sandwich deformity refers to the specific anatomical anomaly with concurrent occipito-atlantal and C2-3 

fusion. The majority of Klippel-Feil patients do not need surgical treatment for their cervical non-segmentation, however, 

for patients with sandwich deformity who frequently develop atlanto-axial dislocation, operative reduction procedures are 

typically required to achieve neurological decompression. Six genes were found in patients with Klippel-Feil Syndrome in 

previous studies. However, whether or not the clinically distinct subtype of sandwich deformity also indicates a difference 

on the gene level has not been investigated.

Methods : DNA samples from 21 patients with radiologically confirmed sandwich deformity who received surgery for 

atlanto-axial dislocation were used in this study. Whole-exome sequencing was performed on these patients, with 

particular interest on the identification of mutations on the six genes previously shown to be associated with Klippel-Feil 

Syndrom (i.e. GDF3, GDF6, MEOX1, MYO18B, PAX1, and RIPPLY2).

Results : Age of these patients ranged from 5 to 77 years, with a mean of 41, and the gender ratio was 11 males to 10 males. 

Only one diagnosis was made for a heterogeneous causal mutation in the exonic region of PAX1. The diagnostic yield of 

whole-exome sequencing was only 1/21 (4.8%).

Conclusions : The low proportion of candidate genes identified by whole-exome sequencing in our cohort of patients 

with sandwich deformity suggested the need to consider other genetic causes for this congenital disorder. In addition to 

its unique clinical presentation, sandwich deformity represents a genetically distinct subtype of Klippel-Feil Syndrome.

Corresponding Author : Shenglin Wang (pkuwsl@126.com)
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Overexpression of Rictor in the Injured Spinal Cord Promotes Functional 
Recovery of Spinal Cord Injury in Rats
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1Orthopedics, The Seventh Affiliated Hospital, Sun Yat-sen University, Shenzhen, China, China, 2Spine Surgery, The First Affiliated Hospital, 

Sun Yat-sen University, Guangzhou, China, China

Introduction : Rictor acts as an essential component and directly activates mammalian target of rapamycin (mTOR) activity, 

which contributes to the intrinsic axon growth capacity in adult sensory neurons after injury. However, whether its 

action also applies to regeneration after spinal cord injury (SCI)remains elusive. Thus, we aimed to test Rictor’s effect on 

functional recovery after SCI. 

Methods : Rats were given spinal cord contusion at the T9-10 level to construct the SCI model, and subsequently treated 

with intraspinal cord injection of Rictor overexpression lentiviral vector to locally upregulate Rictor expression in the 

injured spinal cord. Inflammatory response and macrophages polarization in the lesion were examined via real-time 

polymerase chain reaction, immunofluorescence and Western blot analysis. Neurogenesis and tissue repair were assessed 

by Fluorogold tracing, electron microscopy and hematoxylin-eosin staining. Rats were also examined for functional 

recovery based on the measurement of spinal cord-evoked potentials (SCEPs) and the Basso-Beattie-Bresnahan score.

Results : Compared to the control lentiviral vector injection treated group, Rictor overexpression not only significantly 

attenuated acute inflammatory response and cell death after SCI, but also remarkably increased the macrophages around 

the lesion shift from M1 to M2 phenotype. Furthermore, Rictor overexpression dramatically increased neurogenesis in the 

lesion epicenter, subsequently promoted tissue repair and functional recovery of SCI rats. Interestingly, the mechanism 

underlying the beneficial effects of Rictor overexpression on SCI may be associated with that Rictor overexpression plays 

a role in anti-inflammatory response and driving macrophages polarization towards M2 cell type, which benefits the 

resident neuron and oligodendrocyte survival.

Conclusions : Our findings demonstrate that Rictor could be an effective target involved in the abundance of molecules 

inhibiting spinal cord regeneration. Localized Rictor overexpression represents a promising strategy for the repair of SCI.

Corresponding Author : Shaoyu Liu (gzshaoyuliu@163.com)
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Bilateral Upper Laminar Wedge Cutting during Open Door Laminoplasty : a 
Prospective Comparative Clinical Trial

Bo Gun Suh1*, Jae Hyung Eoh1, Ji Hoon Shin1, Hyo Sae Ahn1, Gun Woo Lee2, Jin Sup Yeom3

1Spine Center and Dept. of Orthopedic Surgery, Semyeong Christianity Hospital, Korea, 2Dept. of Orthopedic Surgery, Youngnam University 

Hospital, Korea, 3Dept. of Orthopedic Surgery, Seoul National University Bundang Hospital, Korea

Introduction : Open door laminoplasty (ODLP) was devised as a motion sparing surgical procedure for cervical myelopathy. 

However, there has been also concerned regarding critical drawbacks, including limited range of motion (ROM) 

and persistent neck pain. In literature, the drawbacks may be caused by impingement of the posterior bony arch by 

an alteration of laminar direction. Therefore, the authors aimed to introduce the upper laminar cutting procedure for 

eliminating impingement and to compare the clinical outcomes.

Methods : 55 patients who received ODLP and followed up for more than six months after surgery were included. To 

compare the two surgical techniques, clinical outcomes based on the pain intensity using visual analog scale (VAS) for 

posterior neck pain and 12-item short-form health survey (SF-12) and modified JOA for the functional status, radiological 

outcomes based on the extent of cervical spine ROM in flexion and extension lateral radiographs at preoperative and each 

follow-up time, and surgical outcomes were evaluated.

Results : Of Fifty-five patients, Conventional group (group A) was 21 patients and modified group with laminar cut (group 

B) was 34 patients. The mean range of motion is 45.8° preoperatively, 26.7° at postoperative three months, and 30.8° at six 

months in the group A and 44.9°, 29.7° and 36.6° in the group B. Mean VAS for posterior neck pain is 4.6 at postoperative 

one month, 3.0 at postoperative three months, and 2.1 at six months in group A and 3.9, 2.3 and 1.0 in group B. SF-12 and 

m-JOA at each follow-up time, and surgical outcomes were also similar.

Conclusions : There has not been reported the modification method of ODLP for improving range of motion and reducing 

persistent neck pain.

The current study demonstrated that performing additional laminar cutting procedure group may associate with more 

preserved cervical ROM after surgery compared to the conventional ODLP procedure. There was no significant difference 

between the groups, in terms of pain intensity and clinical outcomes.

Corresponding Author : Bo Gun Suh (spinephsmch@gmail.com)
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Glucyrrhizin (licorice)-induced Hypokalemic Myopathy with Acute Motor 
Paralysis on Bilateral Upper Extremities, a Case Report

Hiroshi Nomura1*, Akiko Nakamura2, Akihisa Yamashita3, Tetsuya Watanabe3, Kenzo Shirasawa3

1Orthopaedic Surgery, Nomura Orthopaedic Clinic, Japan, 2Nephrology, Shimonoseki City Hospital, Japan, 3Orthopaedic Surgery, 

Shimonoseki City Hospital, Japan

Introduction : Hypokalemic myopathy is a rare condition in association with a progressive fixed muscle weakness under 
persistent low level of potassium. Since hypokalemia affects automaticity of the pacemaker cells and leads to multiple 
arrhythmias and occasionally atrioventricular heart block, precise diagnosis of hypokalemia is critical. Herein, we report a 
rare case of glycyrrhizin-induced hypokalemic myopathy with acute motor paralysis on bilateral upper extremities.

Methods : [Case] A 76-year-old woman with a 1-week history of rapidly progressive muscle weakness in upper extremities 
and neck, numbness in the palms on the both sides, gait disturbance, and without any previous traumatic episodes 
visited our hospital. She had a present history of constant ingestion of Chinese medicine containing licorice orally for 
a cramp in the calf. On the initial examination, she was unable to lift her hands, bend her elbows on the both sides 
and gait independently. Deep tendon reflex on the both upper and lower extremities was normal or hypoactive, and 
sensory deterioration was negative. Magnetic resonance imaging demonstrated no abnormality of the cervical spinal 
cord. Laboratory examination showed creatine phosphokinase:3770 IU/l, K:1.9 mEq/l, plasma renin activity:0.2 ng/ml/h 
and blood aldosterone concentration:3.8 ng/dl. Consequently, we diagnosed pseudohyperardosteronism caused by 
chronic licorice ingestion resulting in acute hypokalemic myopathy. We discontinued her licorice ingestion and applied 
drip infusion of KCL for six days, and achieved complete care.

Results : [Discussion] In Japan, Chinese medicine containing licorice has been widely used among elderly patients for a long 
period. A main ingredient of licorice is glycyrrhizin which works aldosterone-like substance. Since aldosterone operates to 
reabsorb Na+ into the blood and eliminate K+ into the urine along the nephron, overdose ingestion of licorice can cause 
pseudohyperaldosteronism which major symptom is hypokalemia, metabolic alkalosis, edema or hypertension. As a 
result, it suppresses renin-angiotensin-aldosterone axis with a low plasmatic level of renin and aldosterone. Furthermore, 
the potassium loss can cause flaccid paralysis or myopathy because of interruption of intracellular depolarization and 
repolarization in the muscular cells by alterations in intra- and extra Na+ and K+ concentrations. In the current case, the 
patient presented neurologically unexplained progressive flaccid paralysis on the bilateral upper extremities. The MRI 
fluid-attenuated inversion recovery examination showed no abnormal signals on the spinal cord, implicating no spinal 
infarction associated. It was noted that she had stiff palms not to be able to make and release fists on the both sides, 
that was like the Trousseau’s sign with hypocalcemia. From these results, we suggested metabolic paralysis, particularly 
hypokalemic paralysis, and the serologic inspection was added. Since the serum CPK was clearly upregulated more than 
3,000 in the unrepeatable hypokalemic paralysis with a history of oral treatment of Chinese medicine containing licorice, 
we diagnosed glycyrrhizin-induced hypokalemic myopathy rather than periodic hypokalemic paralysis.

Conclusions : When we encounter a patient with neurologically unexplained paralysis in the clinical situation, metabolic 
paralysis such as hypokalemic paralysis must be mentioned as different diagnosis.

Corresponding Author : Hiroshi Nomura (hiroshi20052002@yahoo.co.jp) 
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The Influence of American Society of Anesthesiologists Classification 
(ASA Classification) to Postoperative Outcomes For the Patients Treated by 

Cervical Laminoplasty

Kensuke Shinohara*, Shinya Arataki, Kazuhiro Takeuchi, Shinnosuke Nakahara

Orthopaedic surgery, Okayama Medical Center, Japan

Introduction : American Society of Anesthesiologists Classification (ASA classification, ASA socre) is very useful to evaluate 

the preoperative status. The majority of treatment for cervical myelopathy is surgical procedure. However, the relationship 

between preoperative ASA classification and postoperative outcomes is unknown. The purpose of this study is to evaluate 

the influence of ASA score to postoperative outcomes of cervical laminoplasty.

Methods : 140 patients who underwent surgery of cervical laminoplasty (male / female, 95/45 : mean age at surgery, 

68.2years old) were enrolled. All cases were performed open-door laminoplasty and consisted of 65 cervical spondylotic 

myelopathy patients and 75 cervical ossification of posterior longitudinal ligament patients. The minimum follow up 

periods was 1 years after surgery. Preoperative and postoperative Japanese Orthopaedic Association score (JOA score) 

and ASA score (Maximum 6 points) were obtained. The correlation coefficients between the ASA score and final follow-up 

JOA score were measured.

Results : The mean operative time was 86 minutes and the mean intraoperative blood loss was 70 ml. The mean follow-

up period was 30 months. The average of JOA score was 10.3 before surgery, and 14.5 at final follow-up. The JOA 

improvement rate was 54.1%. The total average ASA score was 1.8. The correlation coefficient between ASA score and 

JOA improvement rate was -0.3, it was weak relationship. The correction coefficient between ASA score and operation 

time, or intraoperative blood loss had almost no relationship (r= -0.04 respectively). There were no major postoperative 

complications in all patients.

Conclusions : The ASA score is very useful item to evaluate preoperative status of the patients and would be good predictor 

of postoperative outcomes and complications. This study showed the tendency that high ASA score related low JOA 

improvement. However, in this study, we could not find the coefficient between the ASA score and postoperative 

outcomes. The limitation of this study was small sample cases. We continue this study to evaluate in more bigger cases 

and determine the influence of ASA score.

Corresponding Author : Kensuke Shinohara (joker1011ks@yahoo.co.jp)
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The Efficacy and Safety of Ultrasonic Bone Curette Compared with 
Traditional Tools in Cervical Expansive Open-door Laminoplasty

Xiaolin Chen, Haun Yang*, Zhenyong Ke, Yang Wang, Si Chen, Yang Liu

second affiliated hospital, Chongqing medical university, China

Introduction : To evaluate and compare the safety and effectiveness of cervical expansive open-door laminoplasty (CEOL) 

using ultrasonic bone curette (UBC) versus traditional tools (TT) in cervical spondylotic myelopathy (CSM) patients.

Methods : From May 2013 to May 2018, 44 CSM patients underwent CEOL surgery by UBC or TT were included as UBC group 

(17 patients) or TT group (27 patients) in our hospital. Operative time, blood loss, postoperative drainage, preoperative 

and two-week postoperative Japanese orthopedic assoiation(JOA) score, the improvement rate of JOA and intraoperative 

compilcation were compared between the two groups.

Results : Age, gender, preoperative cervical lordosis, preoperative average lamina angle and preoperative JOA scores 

showed no significant difference between the two groups (P>0.05).

The blood loss in UBC group were lesser than TT group (455.3±286.6ml vs 642.5±371.7ml, P<0.05). Operative time, 

postoperative drainage (24h, 72h and total), postoperative JOA scores, the improvement rate of JOA, postoperative 

cervical lordosis, postoperative average lamina angle, the opening angle and intraoperative complication showed no 

significant difference between the two groups (P>0.05).

Conclusions : The UBC is effective and safe for CEOL in CSM patients. When compared to TT, usage of UBC is relatively more 

effective with significantly less intraoperative blood loss, and safety of UBC is at least not less than them.

Corresponding Author : Haun yang (dochauny@163.com)
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An Oblique Guttering Technique For Cervical Myelopathy Caused by 
Circumscribed or Segmental-type Ossification of the Posterior Longitudinal 

Ligament of the Cervical Spine

Dong-Ho Lee, Dong-Ho Lee*, Chang Ju Hwang, Jae Hwan Cho, Jae Woo Park, Sehan Park, JaeHong Park, Kook-Jong Kim

Orthopedic surgery, Asan medical center, Korea

Introduction : We introduce an additional anterior decompression technique performed along with Anterior Cervical 

Discectomy and Fusion (ACDF) to treat circumscribed or segmental-type ossification of the posterior longitudinal 

ligament (OPLL), and evaluate the safety and efficacy of this technique.

Methods : Ten patients (M:F = 5:5, mean age 55 ± 12.9) with cervical myelopathy caused by OPLL who underwent ACDF 

with the guttering technique were followed-up for more than 12 months, and their bone union, postoperative canal 

widening, postoperative cord decompression, and surgery-related complications were investigated.

Results : There were no perioperative complications, including neurologic deterioration, vertebral artery injury, esophageal 

injury, graft dislodgement, or CSF leaks. All patients had a reliable bone union 12 months after surgery. The average spinal 

canal size increased from 5.84 ± 1.16 to 7.26 ± 1.08, and the severity of cord compression decreased from 3.9 ± 0.87 to 

0.9 ± 05.6.

Conclusions : The oblique guttering technique is an effective and safe surgical method that can be performed with 

conventional ACDF for patients with cervical myelopathy caused by circumscribed or segmental-type OPLL.

Corresponding Author : Dong-Ho Lee (batimeo21@gmail.com)
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How Does Ossification of Posterior Longitudinal Ligament Progress in 
Conservatively Managed Patients?

Dong-Ho Lee*, Sehan Park, Jae Hwan Cho, Chang Ju Hwang, Jae Woo Park, Choon Sung Lee, Jae Hong Park, 

Suk-Kyu Lee, Kook-Jong Kim

Department of Orthopedic Surgery, Asan Medical Center, Korea

Introduction : Although several studies have demonstrated how OPLL progresses after laminoplasty or fusion, its progression 

in conservatively managed patients remains unclear. The study was conducted to elucidate the progression of ossification 

of the posterior longitudinal ligament (OPLL) in conservatively managed patients and determine its risk factors

Methods : All consecutive patients who visited outpatient department of our institution and underwent conservative 

management for OPLL between February 2009 and March 2017 were included. Inclusion criteria were as follows : (1) 

patients diagnosed with cervical OPLL; (2) a follow-up period ≥ 24 months; and (3) initial and follow-up computed 

tomography (CT) with interval ≥ 24 months. 97 patients met the inclusion criteria and were included in the study. The 

vertical length of the ossified mass and its thickness at each segment were evaluated on sagittal computed tomography 

images. The vertical length of OPLL was defined as the distance between the most proximal and most distal points of 

ossified mass on 3-D reconstructed sagittal CT images. Ossified mass thickness was defined as the distance between 

the posterior cortex of the vertebral body and the posterior margin of the ossified mass, as measured on sagittal 3-D CT 

reconstruction images. Patients with vertical growth > 2 mm were included in the vertical progression group. Segments 

with a thickness progression > 1 mm were classified as thickness progressed segments, and patients who had at least 

one progressed segment were included in the thickness progression group. Based on the characteristics at each disc level, 

the ossified mass at each segment was classified into four types : type 1, no disc space involvement; type 2, involving 

the disc space, but not crossing; type 3, crossing the disc space, but not fused; and type 4, completely fused (Figure 

2). Statistical analysis was done to compare demographical and radiological data between the VP and vertically non-

progression groups and between the TP and thickness non-progression groups. Segments showing thickness progression 

were compared with non-progressed segments.

Results : The progression of ossified mass was observed in younger patients (p < 0.01) and in C2-C3 involvement (p < 

0.01) cases. Moreover, progression in both directions was observed more frequently in the mixed-type OPLL (p < 0.01). 

Progression occurred most often in type 3 segments (72.0%, p < 0.01). In type 3 segments, thickness progression was 

found more frequently in segments with segmental ROM ≥ 5° (55.6% vs. 27.8%, p = 0.04). The proportion of segments 

whose initial thickness was > 5 mm was significantly higher among progressed segments (60.0% vs. 35.2%, p = 0.03).

Conclusions : Young age, C2-C3 involvement, and mixed-type OPLL are risk factors for OPLL progression. Segments with 

morphology of crossing the segment, but without fusion (type 3), segmental ROM ≥ 5°, and initial thickness > 5 mm need 

special attention. Patients not demonstrating these characteristics would not need frequent clinical visits and imaging 

studies.

Corresponding Author : Dong-Ho Lee (osdlee@gmail.com)
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Occipital Incidence : a New Morphologic Parameter For Evaluation of Cranial 
Base and Its Influence on Cervical Sagittal Alignment in Asymptomatic Adults

Jing Guo*, Binsheng Yu, Limin Yu, Chenfeng Tang, Yongmei Sun

Department of Spine Surgery, Peking University Shenzhen Hospital, China

Introduction : Cervical sagittal alignment is important for maintaining whole-spine sagittal balance and a minimal energy 

expenditure of an upright cervical posture. Previous studies have reported that the thoracic inlet alignment, a parameter 

describing the cervicothoracic morphology, had a significant influence on cervical lordosis and cranial balance. However, 

to our best knowledge, no study has ever addressed the correlation between craniocervical morphology and sagittal 

balance of the cervical spine. The objective of this study was to propose a new craniocervical morphologic parameter – 

occipital incidence (OI), and investigate its influence on cervical sagittal alignment in asymptomatic normal adults.

Methods : A total of 100 asymptomatic subjects (range : 20 to 50 years) who underwent anteroposterior and lateral 

radiographs of the cervical spine between June 2016 and December 2017 at the health care center of our hospital were 

selected for this study. There were 44 men and 56 women. The picture archiving and communication system (PACS) was 

used to measure the following sagittal parameters : C0-2 angle, C2-7 angle, C2-7 sagittal vertical axis (C2-7 SVA), thoracic 

inlet angle (TIA), T1 slope (T1S), neck tilting (NT), occipital incidence (OI), cranial slope (CS), occipital slope (OS), and head 

tilting (HT). Pearson correlation coefficient was used to analyze the correlations among parameters. Multiple regression 

analysis was used to establish a linear regression model between the parameters.

Results : Each measured parameter was normally distributed. The OI was negatively correlated with the OS (r = -0.339, P < 

0.01) and negatively correlated with the C0-2 angle (r = -0.211, P < 0.05). Meanwhile, we found that the TIA was positively 

correlated with the T1S (r = 0.612, P <0.01), negatively correlated with the C2-7 angle (r = -0.324, P < 0.01), and not 

correlated with the C0-2 angle. In the multiple regression analysis, the following linear regression model was established : 

(T1S) = - 9. 471 + 0.522 × (TIA), (C2-7) = 9.334-0.899 × (T1S), (OS) = 11.456-0.434 × (OI), (C0-2) = - 16.887 + 0.604 × (OS).

Conclusions : OI represents the anatomic parameter of the craniocervical junction and impacts the sagittal alignment of 

the upper cervical spine; whereas, the TIA represents the anatomic parameter of the cervicothoracic junction and impacts 

the sagittal alignment of the lower cervical spine. Each craniocervical sagittal parameter is closely linked and interacts to 

maintain the craniocervical sagittal balance.

Corresponding Author : Jing Guo (gjspine@163.com)
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Cervical Spondylotic Myelopathy with Wide Range MRI T2-Weighted 
Intramedullary High Signal Intensity, One Case Report

Li ZHANG*, Yu SUN, Yinze DIAO, Xin CHEN, Feifei ZHOU, Yanbin ZHAO, Shengfa PAN

Dept. Orthopedic Surgery, Peking University Third Hospital, China

Introduction : The significance of MRI T2-weighted intramedullary high signal intensity in the diagnosis and prognosis of 
cervical spondylotic myelopathy remains controversial. Generally, CSM encountered with wide range of intramedullary 
high signal intensity should be excluded the existence or concomitant of neurological disease such as Motor Neuron 
Disease, myelitis and others. Even the differential diagnosis was made sufficiently, the results of surgery of the above 
mentioned cases should not be satisfactory.
We present such a case with sufficient achievement of neurological function after surgery.

Methods : A 42 years old female, had complained symptoms of neck pain, progressive of weakness, clumsiness and 
numbness in four extremities for half year. She could got a stimulus-like numbness sensation from neck, and radiated 
through thoracic and back, and bilateral hip to lower extremities when her neck hyper-extended. 
Hoffman and Babinski reflexes were positive. Deep tendon reflexes were hyper-reflex in four extremities. The mJOA score 
was 9. The VAS of neck was 5. The NDI score was 22, the SF-36 score was 45. Her symptoms could relieve slightly when 
stay in bed. 
In MRI of cervical spine, it showed C4-5 and C5-6 disc protrusion and anteriorly compression to cervical spinal cord. 
The wide range intramedullary high signal intensity was showed in T2-weighted, which focused on the center of C5-6 
intervertebral space level, and diffused superior to the lower of C4 and inferior to the middle of C6 in the sagittal sliced 
view, and expanded to a large area asymmetrically in the axial sliced view. In the contrast-enhanced MRI of cervical spine, 
the signal intensity in the level of C5-6 intervertebral space slightly enhanced. 
The cerebrospinal fluid routine examination was normal. The sensory and motor evoked potentials were normal. The EMG 
showed neurogenic damage in the bilateral upper extremities and normal in sternocleidomastoid and paravertebral muscle 
of T8-10. The neurologic specialist excluded the diagnosis of Motor Neuron Disease, myelitis and other neurological disease.
Finally, she got a surgery of anterior cervical corpectomy and fusion of C5.

Results : After surgery, her neurological function recovered gradually. Three months after surgery, the mJOA score recovered 
to 12, the MRI showed the cervical spinal cord decompressed sufficiently and the area of T2-weighted intramedullary high 
signal intensity reduced. 
One year after surgery, the mJOA recovered to 16. The MRI showed the area of T2 intramedullary high signal intensity 
nearly disappeared.

Conclusions : For the patients of cervical spondylotic myelopathy with wide range MRI T2-weighted intramedullary high 
signal intensity, who is excluded the diagnosis of neurological disease, the surgery of decompression and fusion can get 
satisfactory neurological function achievements. The high signal intensity might be related with the local instability of 
cervical spine and a chronic injury and secondary reaction of inflammation of spinal cord.

Corresponding Author : Li ZHaNG (drzhli@163.com)
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Two Cases of Retro-Odontoid Pseudtumor Fixed by 
Anterior Transarticular Screw

Masanori Aoki1*, Hiroaki Hirai2, Kazuo Yonenobu2

1Neurosurgery, Yukioka hospital, Japan, 2Orthopedis Surgery, Yukioka hospital, Japan

Introduction : Retro-odontoid pseudtumor (ROP) is a non-neoplastic mass that has been reported to cause myelopathy 

due to compression. Inflammatory diseases and mechanical stress have been reported as the pathogenesis. There is 

no certain opinion about the surgical method. We report two cases of lesion reduction caused by fusion with anterior 

transarticular screw (ATS).

Methods : 82 years old woman. She fell at home and bruised her face. Immediately after that, the patient became paralyzed 

(Frankel : C2) and was transported by ambulance. He had a history of hypertension and type 2 diabetes. No intracranial 

lesions were detected on head CT / MRI. ROP and C1 / 2 subluxation were confirmed by cervical spine MRI. Conservative 

treatment and rehabilitation were started. However, numbness in the upper limbs, movement disorders, and gait 

disturbances persisted, and surgical treatment was selected. Since the C2 pedicle was hypoplastic, Pedicle Screw was 

considered to be at high risk, and anterior fixation with ATS, post-C1 arch resection, and bone grafting were performed. 

Symptoms improved after surgery.

Results : Rehabilitation continued and she was discharged from home (Frankel : D2). The follow-up MRI reduced ROP.

Conclusions : There are reports using the Magerel method or the Goel-Harms method during fixation for ROP. However, 

the risk of surgery increases with the position of the vertebral artery and the hypoplasia of the C1 vertebra. ATS is a useful 

option when C1 correction is possible by posture.

Corresponding Author : masanori aoki (masa-aoki@yukioka.or.jp)
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Total Number and Left-right Dominance of Cervical Foraminal Stenosis Is 
Related with Clinical Symptoms?
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Orthopedic Surgery, Ajou University, Korea

Introduction : Cervical foraminal stenosis (CFS) is a common cause of axial neck and arm pain. CFS frequently occurs 

bilaterally and at multi-level. There have been a rare literatures regarding the clinical implications of total number and 

left-right dominance of CFS. The aim of this study was to reveal the correlation between the total number and left-right 

dominance of CFS and clinical symptoms.

Methods : Seventy-eight consecutive patients with degenerative CFS were included. We graded 936 neural foramens from 

C3-4 to T1-2 according to previously verified grading system using reconstructed oblique sagittal images of magnetic 

resonance images. We counted the total number of CFS of grade ≥ 1, 2, and 3 respectively. We defined 4 types (no 

stenosis, left dominant, right dominant, both) of left-right dominance using total number of CFS grade ≥ 1, 2, and 3, 

and maximal grade of CFS. CFS grade ≥ 1 type left-right dominance was “left” if the total numbers of CFS with grade ≥ 

1 on left side is greater than right side. “Right” was vice versa. “Both” was that the total number of CFS in both sides were 

equal. CFS grade 2 and 3 type were defined with the same way. Maximal CFS type left-right dominance was defined by 

comparing the highest grade of CFS in both sides. We obtained neck and left and right arm visual analogue scale (VAS) 

and neck disability index (NDI). We analyzed the relationship between the total number of CFS and clinical parameters. We 

compared arm pain sidedness (no arm pain, left only, right only, and both) between different CFS left-right dominance 

groups.

Results : Mean total count of CFS grade ≥ 1, 2, and 3 were 5.8±2.7, 2.4±2.1, and 1.9±1.9 among twelve C3-4 to T1-2 neural 

foramens. CFS grade ≥ 1, 2, and 3 type left-right dominance were 0/25/22/31 (non/left/right/both), 21/17/21/19, and 

27/13/22/16 respectively. Maximal CFS type left-right dominance was 0/10/13/55. Mean neck, left and right arm VAS 

were 4.5±2.6, 4.9±1.6, and 4.6±2.0. Arm pain sidedness were 24/22/24/8. Mean total NDI was 16.0±8.0. Left arm VAS was 

positively correlated with the total number of CFS of grade ≥ 1 and 3 at left neural foramens. Right arm VAS was positively 

correlated with the total number of CFS of grade ≥ 3 and the maximal grade of CFS at right neural foramens. Neck VAS 

and total NDI were not correlated with the total number of CFS. Arm pain left/right dominance was significantly different 

in grade ≥ 3 CFS left/right dominance (p<0.05).

Conclusions : Total count of CFS in one side was weakly correlated with the severity of arm pain in the same side. Total count 

of CFS was not related with neck pain and disability. Arm pain sidedness may be decided by the total number of foramens 

with CFS grade 3 in the same side. This study suggested that arm pain tend to be present in the side with more number 

of foramens with CFS grade 3. However, the severity of arm pain has a weak relationship with the total number of CFS.

Corresponding Author : Han-dong Lee (handonglee@gmail.com)
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The Analysis of Present Situation and Complications of Cervical Spine Surgery 
in the Elderly

Takuro Endo*, Taku Sugawara, Naoki Higashiyama, Toshiyuki Tsuji

Spinal Surgery, Akita Cerebrospinal and Cardiovascular Center, Japan

Introduction : Recently, the aging of Japan is advancing, and the operation of the elderly patient over 80 year-old increases. 

Although it become possible to carry out the operation safely even in elderly, we may suffer from the management of 

whole-body control and complication postoperatively. We report the cases of cervical spine surgery of elderly patients 

in our hospital.

Methods : Within 112 patients, who had had the cervical spine surgery in our hospital between 2014 and 2018, 13 patients 

(11.6%) aged over 80 year-old were analyzed retrospectively. Perioperative complications were classified by onset time 

into three phases, acute phase : within a week after surgery, subacute phase : 1 week to 1 month after surgery, and chronic 

phase : 1 month to 3 months after surgery.

Results : The average age of 13 patients was 81.4. Spinal cord injury without radiographic evidence of trauma (SCIWORET) 

were 7 cases, and spondylosis, ossification of posterior longitudinal ligament and tumor were 2 cases, respectively. In 

the case of SCIWORET, initial severity evaluated by American spinal injury association (ASIA)-impairment scale (AIS) was 

C in 2, D in 3 and E in 2. And within 5 cases of AIS C and D, only 1 case improved AIS more than 1 grade at discharge, 

while 4 cases were same severity. Complications occurred in 6 cases, and 5 of which were SCIWORET. The breakdown 

of complications at acute phase were restlessness in 4, dysphagia in 1 and C5 palsy in 1, and subacute phase were 

subarachnoid hemorrhage in 1, pneumoniae in 1, surgical site infection in 1 and heart failure in 1 (overlapping).

Conclusions : The main cause of cervical spine surgery in elderly patients was SCIWORET, and there were many 

complications in such patients. The most frequently complication at acute phase was restlessness, which occurred the 

same frequency of past review. The complications at subacute phase were related to worsening of the disease which had 

had preoperatively, or poor condition postoperatively. It was reported that the subacute phase is the time when protein 

synthesis and recovery of muscle occur, so it seems to be important to undergo the sufficient rehabilitation in this time. 

In the operation for the elderly, not only the surgical invasion is reduced, but also sufficient attention for the whole-body 

control such as nutritional state, infection, and cardiovascular disorders, seem to be necessary from the acute to the 

chronic phase.

Corresponding Author : takuro endo (endo-takuro@akita-noken.jp)
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1Department of neurosurgery, Inje University Ilsan Paik Hospital, Neuroscience & Radiosurgery Hybrid Research Center, Korea, 2Department 

of neurosurgery, Asan Medical Center, University of Ulsan College of Medicine, Korea

Introduction : C1 pedicle screw insertion is not easy and more fluoroscopy can be required for safe insertion. Fluoroscopy 

is time-consuming and increase patient radiation exposure. There have been no studies comparing the accuracy of 

C1 pedicle screw insertion using the fluoroscopy and free-hand techniques. To describe a free-hand C1 pedicle screw 

insertion method in patients with the posterior arch thickness of less than 4 mm in the thinnest part of the groove, and 

to compare the clinical and radiological outcomes of C1 pedicle screw insertion using fluoroscopy versus using the free-

hand technique.

Methods : Twenty-five patients who had atlantoaxial instability with a C1 posterior arch <4 mm and were treated with C1 

pedicle screw insertion were included. In 10 patients, fluoroscopy was used for C1 pedicle screw insertion, and 15 patients 

underwent the free-hand technique. We compared the radiologic and clinical outcomes between the two groups.

Results : In patients who underwent the free-hand technique, 96.5% of screws were rated as safe (Grade A or B), and 

80.0% of screws in the fluoroscopy group were rated as safe. Postoperative occipital neuralgia occurred in one patient 

in the fluoroscopy group and did not occur in the free-hand technique group. There was no significant difference in the 

improvement of Nurick grade between the two groups.

Conclusions : C1 pedicle screw insertion using the free-hand technique is feasible and safe in patients with a C1 posterior 

arch <4 mm.

Corresponding Author : Jin Hoon park (jhpark@amc.seoul.kr)
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High-resolution Diffusion Tensor Imaging in Cervical Spondylotic Myelopathy : 
a Preliminary Follow-Up Study

LI Guan, Bo Han, Yong Hai*

Department of Orthopedics, Beijing Chao-Yang Hospital, Capital Medical University, China

Introduction : Diffusion imaging is a promising technique as it can provide microstructural tissue information and thus 

potentially show viable changes in spinal cord. However, the traditional single-shot imaging method is limited as a result 

of various image artifacts. In order to improve measurement accuracy, we used a newly developed, multi-shot, high-

resolution, diffusion tensor imaging (DTI) method to investigate diffusion metric changes and compare them with T2 

-weighted (T2W) images before and after decompressive surgery for cervical spondylotic myelopathy (CSM).

Methods : T2W imaging, single-shot DTI and multi-shot DTI were employed to scan seven patients with CSM before and 

3 months after decompressive surgery. High signal intensities were scored using the T2 W images. DTI metrics, including 

fractional anisotropy (FA), axial diffusivity (AD), radial diffusivity (RD) and mean diffusivity (MD), were quantified and 

compared pre- and post-surgery. In addition, the relationship between imaging metrics and neurological assessments 

was examined. The reproducibility of multi-shot DTI was also assessed in 10 healthy volunteers. Post-surgery, the mean 

grade of cervical canal stenosis was reduced from grade 3 to normal after 3 months.

Results : Compared with single-shot DTI, multi-shot DTI provided better images with lower artifact levels, especially 

following surgery, as a result of reduced artifacts from metal implants. The new method also showed acceptable 

reproducibility. Both FA and RD values from the new acquisition showed significant differences post-surgery (FA, p = 

0.026; RD, p = 0.048). These changes were consistent with neurological assessments. In contrast, T2W images did not 

show significant changes before and after surgery. Multi-shot diffusion imaging showed improved image quality over 

single-shot DWI, and presented superior performance in diagnosis and recovery monitoring for patients with CSM 

compared with T2W imaging.

Conclusions : DTI metrics can reflect the pathological conditions of spondylotic spinal cord quantitatively and may serve as 

a sensitive biomarker for potential CSM management.

Corresponding Author : yong Hai (doctorhanbo@163.com)
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Our Experience of Cervical Spine Surgery in the New Hybrid Operating Room

Takuro Endo*

Akita Cerebrospinal and Cardiovascular Center, spinal surgery, Japan

Introduction : The development and introduction of newly medical devices or technologies have made surgery less invasive 

in recent years. And these contributes to make the incisions small, and reduce length of hospital stay compared with 

conventional open procedures. On the other hand, medical procedures are becoming more specialized and advanced, 

and higher safety and accuracy are required for surgery. For the reason, recently, variety of technologies to assist surgery 

have been introduced to ensure the accuracy and safety.

Methods : In our hospital, spinal surgery requiring intraoperative radiography, cone beam CT or assistance of navigation 

system, is performed in a hybrid operating room (Hybrid OR) where ARTIS Pheno is installed. In this study, we examined 

the usefulness of Hybrid OR for spine surgery based on our surgical experiences.

Results : The operation using Hybrid OR was carried out of about 80 cases in our hospital, in 2019. The cervical spine 

surgery was carried out, mainly such as anterior cervical discectomy, anterior cervical corpectomy, total disc replacement 

and posterior fixation surgery. Representative cases will be presented in the report.

Conclusions : ARTIS Pheno is C arm type fluoroscopic apparatus, which has introduced in 2017 as the improved version 

of its predecessor, ARTIS Zeego. It has multiaxial type robotic arm, and it can flexibly correspond to patient posture and 

operation site. In Addition, ARTIS Pheno has advantages over, such as a larger inner diameter of the C arm, and clear CT 

imaging in a short time, compared with the conventional C-arm fluoroscopic apparatus. In our experiences, intraoperative 

fluoroscopy and cone-beam CT were useful for accurately identifying the anatomical position and confirming and 

adjusting the position of the implant. Especially in anterior cervical spine surgery, we might be required to operate in 

a deep and narrow surgical site, and it was seemed that ARTIS pheno enable us to provide useful information as an 

image guide in such cases. Previously, the usefulness of Hybrid OR was mainly reported for posterior fixation surgery, but 

we consider that Hybrid OR with ARTIS Pheno become useful intraoperative support system in anterior cervical spine 

surgeries as well.

Corresponding Author : takuro endo (endo-takuro@akita-noken.jp)

 



 POSTERS  

217216

Posters Po
st

er
s

PE07-05

Clinical Effect of Concave Side Distraction in the Treatment of Congenital 
Cervical Scoliosis

Yinze Diao*, Yu Sun, Shaobo Wang, Fengshan Zhang, LI Zhang, Sehngfa Pan, Weishi Li

Orthopedics, Peking University Third Hospital, China

Introduction : The treatment of congenital cervical scoliosis was usually achieved by resection of hemivertebra. In this 

study, we summarized the feasibility, safety and clinical effect of concave side distraction as the main technique in the 

treatment of congenital cervical scoliosis.

Methods : The clinical data of 16 cases of congenital cervical scoliosis treated by concave side distraction technique from 

August 2015 to April 2019 were analyzed retrospectively. There were 12 males and 4 females, aged 11.50 ± 4.1 years 

(6-20 years). All the patients underwent operation through the combined approach of anterior-posterior-anterior. The 

deformity correction was mainly by distraction through osteotomy line or intervertebral space and strut grafting with 

cage between the lateral masses on the concave side. In order to evaluate the effect of deformity correction, we measured 

and compared the parameters : head tilt angle, shoulder tilt angle, C7 deviation rate, Cobb angle of cervical primary 

curvature and Cobb angle of thoracic secondary curvature on the preoperative and postoperative whole spine X-ray film 

and CT, and summarized the operation time, blood loss, complications and outcome.

Results : The main causes of cervical scoliosis were hemivertebra deformity and asymmetric block vertebra for this group 

of cases. 4 cases were treated with osteotomy in the area of deformity, and 12 cases were treated with the correction in 

the adjacent level outsides of the deformity area. The patients were followed up for 7.56 ± 7.70 months (0-24 months). 

The mean preoperative, follow-up, and correction rate of head tilt angle was 5.9±2.9°, 1.1±1.2°, 81.4% (P=0.000);shoulder 

tilt angle 2.7±2.0°, 0.8±2.7°, 70.4% (P=0.025); C7 deviation rate 36.8±26.2%, 20.4±12.2%, 44.6% (P=0.047); Cobb angle 

of cervical primary curvature 31.2±13.2°, 14.1±13.7°, 54.8% (P=0.000); and Cobb angle of thoracic secondary curvature 

18.8±10.3°, 9.1±12.3°, 51.6% (P=0.000). The improvement of deformity parameters was statistically significant. The 

operation time was 513.69 ± 145.26 minutes (295-780 minutes), and the bleeding volume was 450.31 ± 217.78 ml (115-

1000 ml). Complications and outcome : one case of airway obstruction after extubating. The intubation was operated 

on tracheotomy. Five cases of nerve root palsy occurred on the first to the ninth day after operation, all of them were C5 

nerve roots occurred on the convex side, and the nerve root palsy recovered 2 to 3 months after operation. One case of 

nerve root injury (C6) may occur in the operation of concave side osteotomy. Three months after the operation, the MMT 

of biceps was 2/5 and deltoid was 3/5.

Conclusions : The technique of concave side distraction has achieved good early clinical effect, which simplified the 

operation procedure and avoided serious complications. The incidence of C5 palsy on the convex side was higher, but the 

prognosis was good. The middle and long term curative effect needs to be followed up.

Corresponding Author : yinze Diao (diaoyz@163.com)
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Neck Disability Index Subscale Score in Degenerative Cervical Foraminal 
Stenosis Patients

Han-Dong Lee*, Chang-Hoon Jeon, Nam-Su Chung

Orthopedic Surgery, Ajou University, Korea

Introduction : Neck disability index (NDI) is widely used to evaluate the disability of patients with cervical disease and 

consists of 10 items which covers major features of daily activity. Total NDI score is a good representative of overall 

disability by neck discomfort. However, there would be various patterns of 10 NDI items even with the same NDI score. 

Analyzing the pattern of NDI subscale would be helpful to confirm diagnosis and decide treatment plan. Therefore, we 

analyzed NDI subscale pattern in degenerative cervical foraminal stenosis (CFS) patients.

Methods : This study analyzed 78 consecutive patients with degenerative CFS without central canal stenosis (C3-4 to T1-

2) which is confirmed and graded on reconstructed oblique sagittal images of magnetic resonance image (grade 0, no 

stenosis; grade 1, perineural fat obliteration below 50% of nerve root circumference; grade 2, perineural fat obliteration 

above 50% of nerve root circumference; grade 3, collapsed nerve root). We collected neck and both arm visual analogue 

scale (VAS) and 10 NDI item scores of all patients at initial visit. We analyzed the correlation between NDI subscale and 

total scores and other parameters.

Results : Mean age was 50.6±13.7 years. Female gender was dominant (n=48). Grade 1, 2, and 3 CFS were 265, 39, and 

148 respectively. Mean neck and left and right arm VAS were 4.5±2.6, 4.9±1.6, and 4.6±2.0 respectively. Total NDI score 

was 16.2±8.0. NDI percentage was 33.8±16.2%. Mean values of NDI 1 (pain), 2 (personal care), 3 (lifting), 4 (reading), 

5 (headaches), 6 (concentration), 7 (work), 8 (driving), 9 (sleeping), and 10 (recreation) were 2.4±1.0, 1.1±0.8, 1.6±1.4, 

2.0±1.2, 1.6±1.5, 1.5±1.2, 1.1±1.1, 1.8±1.5, 1.6±1.4, and 1.9±1.2, respectively. Twenty one patients did not complete NDI 

8 item (female gender were dominant). There was no correlation of gender and age with total NDI score. Male gender 

was negatively correlated with NDI 7 item. Age was positively correlated with NDI 3, and 10 items. Neck VAS was positively 

correlated with total NDI score and all subscale scores except NDI 3 item. Arm VAS was not correlated with total NDI score. 

Right arm VAS was positively correlated with NDI 1 and 2. Left arm VAS was positively correlated with 1 and 3. Total NDI 

score was not correlated with CFS grades. NDI 3 and 5 items were positively correlated with CFS grades.

Conclusions : Various demographic and radiological parameters had correlations with NDI 10 items even without a 

correlation with total NDI score in degenerative CFS patients. This emphasize that the analysis of not only total score, but 

subscale is needed when evaluate the degenerative cervical spine disease patients.

Corresponding Author : Han-Dong Lee (handonglee@gmail.com)
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Will the Growing Rods Surgery in Early-onset Scoliosis Effect on the 
Cervical Alignment Postoperatively?

Aixing Pan, Bo Han, Yong Hai*, Li Guan, Yuzeng Liu, Hongtao Ding

Orthopedics, Beijing Chao-Yang Hospital, Capital Medical University, Beijing, China

Introduction : Growing-rod (GR) surgery is considered as the primary treatment for patients with progressive early-onset 

scoliosis (EOS) when conservative treatment failed. The distraction force generated by GR structure will influence the 

proximal spinal segments alignment. However, the impact of growing rod surgery on the cervical sagittal alignment was 

not clear.

To evaluate the parameters of cervical spine alignment change after the treatment of (GR) and to determine the impact 

of GR on cervical spine alignment with surgery in EOS.

Methods : Consecutive EOS patients from our center during 2009 and 2018 were retrospectively reviewed. C2-7 Cobb 

angle, T1 slope and C2-7SVA, Thoracic/lumbar cobb angle,TK, Maximum kyphosis cobb angle, SVA were included in 

radiographic data at the full spinal standing X-ray of preoperation, postperation and ultimate follow-up. Based on clinical 

data including the UIV, PJK and the number of growing rods, patients were divided into two different groups separately 

for statistical analysis between every group. Logistic regression analysis was used to find the independent risk factors of 

the abnormal of C2-7SVA.

Results : All patient enrolled in this studay according to the Inclusion criteria.The mean follow-up time was 35±14 months. 

Compared with the preoperative data and postoperative data, there were no significant differences in C2-7 Cobb angle 

(t=-1.15), T1 slope angle (t=0.14) and C2-7SVA (t=0.55) between the 24 patients with EOS who underwent GR treatment 

(P>0.05). At ultimate follow-up after GR treatment, the C2-7 Cobb angle (t=-7.60,P <0.01), T1 slope angle (t=-4.08,P <0.01) 

and C2-7SVA (t=-2.46, P =0.04) were significantly increased compared with the preoperative data, and the difference was 

statistically significant.The increase of ΔC2-7 Cobb angle(t=3.50, P=0.02) and ΔT1 slope angle(t=3.25, P=0.04) is more 

statistically significant than that in non-PJK group, while there was no significant difference in the increase of ΔC2-7 Cobb 

angle (tUIV =-1.02, tnumber=-0.67) and ΔT1 slope angle (tUIV=-1.61, tnumber=0.31) Related to the choice of UIV and 

the number of GD number (P >0.05). After Logistic regression analysis, we raise that the occurrence of PJK is identified as 

independent risk factors (OR=11.57, 95% CI:1.49-91.54) for cervical sagittal imbalance during the treatment of growing 

rod surgery.

Conclusions : When GR technique was used for early onset scoliosis to correct deformity and allow spine and chest 

growth, GR surgery will increase the Cervical Lordosis and T1 slope angle of EOS patients which will exceed the average 

level of normal Chinese people. Especially for EOS patients with PJK,which will increase the C2-7 SVA,we should pay 

more attention to the changes of sagittal alignment of cervical vertebra. PJK is an independent risk factor for C2-7 SVA 

abnormalities, and the EOS patients with big C2-7 SVA even face the risk of severe sagittal imbalance of the cervical spine.

Corresponding Author : yong Hai (spinesurgeon@163.com)

 

PE07-06

Correlation between SF-36 Scores and Neck Disability Index in 
Patients Undergoing Anterior Cervical Discectomy and Fusion

Sangbong Ko*, Junho Nam, Jaejun Lee, Kyungtae Kim

Orthopaedic Surgery, Daegu Catholic University Medical Center, Korea

Introduction : NDI is a useful tool for assessing health-related quality of life in patients with neck pain.The purpose of 

this study is to determine how the Neck Disability Index (NDI), a cervical spine-specific outcome, reflects health-related 

quality-of-life, and if NDI is correlated to Short-Form 36 (SF-36) scores. 

Methods : We used the Pearson product-moment correlation coefficient to assess the validity of all items under NDI and 

SF-36, and the Pearson’s correlation coefficient to assess the correlation between NDI and total SF-36 scores. The primary 

outcome measures were spine-specific health status- and general health status-measures after spine surgery, and these 

were evaluated every year for two years, using both NDI and SF-36 scores.

Results : NDI had a strong linear correlation with SF-36 and its two scales, the Physical Component Score (PCS) and the 

Mental Component Score (MCS), attesting to the validity of these two instruments. Among the 8 subscales of SF-36, there 

was a strong linear correlation between NDI and PCS-PF (Physical Functioning), PCS-BP (Bodily Pain), and MCS-RE (Role/

Emotional). Further, a moderate linear correlation was observed between NDI and subscales of PCS-RP (Role/Physical), 

PCS-GH (General Health), and MCS-SF (Social Functioning), and between NDI and MCS-VT (Vitality) and MCS-MH (Mental 

Health).

Conclusions : Our findings suggest that the NDI adequately reflects the patient’s physical and mental quality of life, implying 

that the use of NDI to assess functional outcomes can also be ultimately used to evaluate the patient’s quality of life.

Corresponding Author : Sangbong Ko (bong@cu.ac.kr)
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A Feasibility of Microscopic-Assisted Free-Hand Technique For Pediclw Screw 
Insertion of C7,T1,T2 Vertebra without Fluoroscopy

Bo Gun Suh1*, Jae Hyung Eoh1, Ji Hoon Shin1, Hyo Sae Ahn1, Gun Woo Lee2, Jin Sup Yeom3

1Spine center and Dept. of Orthopedic Surgery, Semyeong Christianity Hospital, Korea, 2Dept. of Orthopedic Surgery, Youngnam University 

Hospital, Korea, 3Dept. of Orthopedic Surgery, Seoul National University Bundang Hospital, Korea

Introduction : This study was aimed to introduce a surgical technique for a microscope-assisted pedicle screw (PS) insertion 

without fluoroscopy in the C7,T1,T2 vertebra and to determine its feasibility.

Methods : A total of 32 patients who underwent PS insertion in C7 were included. Preoperative and postoperative cervical 

radiographs and computed tomography (CT) were taken for all enrolled patients, with special attention paid to cortical 

breaches. The technique was carried out as the following steps : First, the ideal PS entry point was chosen at the three-

dimensional simulation software based on the preoperative CT images. Second, the convergent angle distance (CVAD) 

was determined preoperatively at the axial CT image, which was defined as a distance between the tip of the C7 spinous 

process (TC7SP) and a passing line through the axial center of the pedicle. Finally, the cranial-caudal angle distance 

(CCAD) was also determined at the preoperative sagittal CT images. During surgery, customized guide-bar which of the 

length is CVAD placed upwardly as long as CCAD from the TC7SP. The guide-bar tip to the ideal PS entry point is the real 

trajectory.

Results : Out of 64 PS screws, cortical breaches were observed on postoperative CT images for 3 screws (4.6%), including 

two screws in the right PS and one screw in the left PS. These three screws was breached lateral wall of pedicle. 

Postoperative neurologic deterioration was not observed in the three patients with a cortical breach.

Conclusions : Careful positioning of the screw is paramount; therefore, almost every surgeon carries out PS placement 

under fluoroscopic guidance. Unfortunately, fluoroscopic guidance during PS placement in C7 has several drawbacks 

: the anatomic structures of C7 can be concealed by shadowing of the shoulder, which make the checked fluoroscopic 

image to be bootlessly.

The current study demonstrated that our technique led to successfully place the PS in the C7 under microscope without 

aiding fluoroscopy, with relatively lower rate of cortical breaching.

Corresponding Author : Bo Gun Suh (spinephsmch@gmail.com)
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Different Resection Degree of Isolated Cervical Hemivertebra, 
with or without Congenital Fusion with Adjacent Vertebra and Short-term 

Torticollis Correction Rate

Shuo CAO, Sun YU*

Orthopedics, Peking Ubiversity Third Hospital, China

Introduction : Hemivertebra of the cervical spine is a rare but complex spinal malformation. This abstract focus on torticollis 

patients with Isolated cervical hemivertebra, with or without congenital fusion with adjacent vertebra. We analyze 

different resection degree and short-term torticollis correction rate after surgery.

Methods : Review patients diagnosed with torticollis caused by Isolated cervical hemivertebra in PUTH. According to the 

detailed operation notes, we select patients who underwent hemivertebra resection surgery(11 cases) and collect their 

image data (X-ray, CT) and 3D printed models. We analyze different resection degree of Isolated cervical hemivertebra and 

short-term torticollis correction rate. We measure the angle and correction rate of Head tilt, Mandible incline, Shoulder 

balance on X-rays and structural Cobb angle on CT scan.

Results : We divided these 11 patients into 4 groups according to the different Isolated cervical hemivertebra types as 

well as different resection degree. Group I : cervical hemivertebra doesn’t fuse with adjacent vertebra and we resect 

whole hemivertebra(3 cases). Group II/III/IV : cervical hemivertebra fuse with adjacent vertebra and we resect the partial 

hemivertebra(1 cases)/ whole hemivertebra(6 cases)/ whole hemivertebra and partial adjacent vertebra. (1 cases)

In group I, we get correction rate over 60% in HT, over 70% in MI and SB, over 80% in structure Cobb angle and blood loss 

is about 700ml. In group II and III, we also get similar correction rate with group I, but about 1000ml blood loss in group II 

and 700ml in group III. However, in group IV, we resect part of hemivertebra and we get worse correction rate compared 

with other group. It’s about 30% correction rate in structure Cobb angle and 700ml blood loss. All hemivertebra in group 

II/III/IV except one fuse with either upper or lower adjacent vertebral body, while there is one case fusing with both upper 

and lower adjacent vertebral body. This case has a correction rate of 10% in structural Cobb angle and 2500ml blood loss.

Conclusions : In torticollis patients caused by Isolated cervical hemivertebra, resection of the hemivertebrae is a useful 

method and there are different resection degrees. Part resection of the hemivertebrae has a low correction rate. 

Hemivertebra and part of adjacent vertebrae resection can cause more blood loss. If hemivertebra is fused with both 

upper and lower adjacent vertebral body, low correction rate and more blood loss will get. So we need to choose suitable 

method to treat torticollis patients.

Corresponding Author : Sun yu (sunyuor@vip.sina.com)
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Comparison of Surgical Results between Cervical Laminoplasty and 
Selective Cervical Laminectomy

Atsushi Goda*

Orthopedic surgery, Yokohama City University Hospital, Japan

Introduction : The purpose of this study was to compare the surgical results of cervical laminoplasty and selective cervical 

laminectomy.

Methods : The subjects were 101 cases who underwent posterior cervical decompression between 2011 and 2018 at our 

hospital and related hospitals. The adopted surgical methods were cervical laminoplasty in 58 cases (LP group; 46 men 

/ 12 women, mean age 70.7 years) and selective cervical laminectomy 43 cases (S group; 31 men / 12 women, mean 

age 76.7). Investigated items were surgery time, number of decompressed lamina, pre- and post-operative JOA score, 

incidence of C5 paralysis, and the reoperation rate. In addition, C2-C7 angle in neutral standing position and C2-C7 range 

of motion in flexion position and in extension position separately at before surgery and at final follow up.

Results : The mean surgery time was 179 minutes in LP group and 120 minutes in S group. The mean number of 

decompressed lamina was 3.6 in LP group and 2.1 in S group. Preoperative JOA score (LP group; 8.8, S group; 9.0) and 

Postoperative JOA score (LP group; 12.5, S group; 12.1) were equivalent between two groups, and then there were no 

significant difference in JOA score recovery rate (LP group; 44.3%, S group; 38.6%, P = 0.372). Incidence of C5 palsy (LP 

group; 8.6%, 5 cases, S group; 2.3%, 1 case) and reoperation rate (LP group; 3.4%, 2 cases, S group; 2.3%, 1 case) did not 

reach statistically significant differences.

As to cervical alignment change evaluated by C2-C7 angle in neutral standing position, there were no significant 

difference between two groups (LP group; -1.04 degrees, S group; -0.98 degrees, P = 0.973). Although change of flexion 

range was equivalent in two groups (LP group; -7.93 degrees, S group; -4.65 degrees, P = 0.094), extension range was 

more limited in LP group (-5.84 degrees) than in S group (-0.95 degrees).

Conclusions : This retrospective study revealed that there were no significant differences in clinical results and postoperative 

complications between conventional cervical laminoplasty and selective laminectomy. However, selective laminectomy 

which preserved muscle attachment on the spinous processes could maintain extension range of cervical motion more 

effectively as compared with the conventional laminoplasty.

Corresponding Author : atsushi Goda (atsushi.5da@gmail.com)
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Novel Cervical Instrumentation Procedure For Severely Unstable Cervical 
Lesions : Three-rod Fixation Technique

Shuichi Kaneyama1*, Aritetsu Kanemura1, Hiroaki Hirata1, Masatoshi Sumi2

1Orthopaedic Surgery, Kobe Rosai Hospital, Japan, 2Orthopaedic Surgery, Mahoshi Hospital, Japan

Introduction : Posterior cervical decompression and fusion is effective for cervical lesions with deformity or instability. 

However, fixation with 2 rods are sometimes considered insufficient for the cases with severely unstable spine. We have 

performed posterior cervical fusion with sterically disposed 3 rods to gain more stability for severely unstable cervical 

lesions. The purpose of this study is to review the surgical result of the cases treated with 3-rod posterior fixation 

retrospectively.

Methods : A total of 8 cases (5 males and 3 females, mean 63.5 years old) who underwent posterior cervical decompression 

and 3-rod fixation for cervical myelopathy with severe intervertebral instability were followed for over 2 years (mean 3.9 

years). As our new attempt of 3-rod fixation : 1) conventional 2-rod posterior cervical instrumentation was set, 2) lamina 

screws were inserted into C2 and distal instrumented vertebra and a rod was placed on these two screws, 3) 3 rods were 

connected by some transverse connecters. Then, the rods were arranged in triangle to form three dimensional triangular 

prism. As radiological evaluation, C2-7 angle, C2-C7 SVA and Cervical tilt were measured during follow-up period.

Results : There were no implant failure and all cases showed bony union. C2-7 angle improved from -10.3° before surgery 

to -4.4° after surgery (p<0.05), and it was preserved -6.6° one year postoperatively and -5.6° in final follow-up. C2-C7 SVA 

increased 26.1mm to 40.7mm after surgery (p<0.05) and maintained till final follow-up. Cervical tilt increased gradually 

from 11.8° to 22.3° during follow up, but they did not show significant differences.

Conclusions : We developed posterior cervical fixation using three sterically oriented rods (3-rod fixation) for treatment 

of severe cervical instability. This 3-rod fixation provided significant stability even for severe cervical instability, which 

resulted in secure bony fusion without implant failure or loss of correction. Contrarily to conventional 2-rod fixation 

forming plane structure which allows fragility against torsional force or bending deflection, our 3-rod fixation forms steric 

structure, not just adding a rod, which could display stiffness against any type of kinetic load.

Corresponding Author : Shuichi Kaneyama (syu1-k@kobeh.johas.go.jp)

 



 POSTERS  

225224

Posters Po
st

er
s

PE08-05

Relationship between CGH-C7 SVA and Clinical Outcome after Laminoplasty in 
Patients with Cervical Ossification of the Posterior Longitudinal Ligament

Chen Xu, Xiaolong Shen, Yang Liu, Wen Yuan*

Spine Center, Department of Orthopedics, Changzheng Hospital affiliated to Second Military Medical University, China

Introduction : Laminoplasty is a major surgical method used to treat patients with cervical ossification of the posterior 

longitudinal ligament (OPLL). Recently, the overall sagittal alignment or sagittal vertical axis (SVA) has emerged as a 

predictor of cervical kyphotic alignment change after surgery. However, the relationship between SVA and postoperative 

cervical alignment or clinical outcome in OPLL is not yet established.

Methods : Between January 2015 and January 2017, 181 consecutive patients who underwent cervical laminoplasty for 

OPLL were enrolled (male:female ratio=126:75). Cervical spine CT and radiographs were taken before surgery, 2-month 

after surgery and at 1-year follow-up. Patients were divided into two groups according to change of lordotic degree 

and the recovery rate of Orthopedic Association (JOA) scores. The relationships between postoperative and preoperative 

variables, including age, JOA score, C2-C7 Cobb angle, T1 slope, CGH-C7 SVA and C2-C7 SVA were investigated.

Results : Mean preoperative sagittal alignment was 12.42° lordotic; 7.02° lordotic postoperatively. Percentage of 

postoperative kyphotic change was 65%. Patients were subdivided into two groups according to the mean preoperative 

lordotic degrees; a lordotic group and kyphotic group. The kyphotic group consisted of patients with more than 4.3° 

kyphotic angle change postoperatively, and up to 8.3° kyphotic angle change at 1-year follow-up. The mean CGH-C7 

SVA was 3.28 cm preoperatively, and increased to 4.52 cm at 1-year follow-up. The JOA score has recovered after the 

surgery (p=0.001), but progressed at 1-year follow-up (p=0.014). While the lordotic group showed 1.1° kyphotic angle 

change postoperatively, and up to 1.7° kyphotic angle change at 1-year follow-up. The mean CGH-C7 SVA was 2.27 

cm preoperatively, and did not show significant change at 1-year follow-up. The JOA score has recovered after the 

surgery (p=0.001), and did not progress at 1-year follow-up. There were no differences in age, sex, T1 slope, C2-C7 SVA, 

segmental instability, or T2 signal change. Multiple regression analysis revealed CGH-C7 SVA had a strong relationship 

with postoperative cervical kyphosis and clinical outcome. Patients with higher preoperative CGH-C7 SVA demonstrated 

loss of lordotic curvature and unsatisfied outcome postoperatively.

Conclusions : Laminoplasty has a high probability of aggravating sagittal balance of the cervical spine. CGH-C7 SVA is a 

good predictor of postoperative kyphotic changes and clinical outcome of the cervical OPLL.

Corresponding Author : Wen yuan (yuanwenspine@126.com)
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The Sagittal Alignments and Safety by the Use of Cervical Pedicle Screws and 
5.5 Mm Diameter Rods in Cervicothoracic Junction Pathology

Myeongjong Kim, Young Gyu Oh, Subum Lee, Yoon Gyo Jung, Seong Kyun Jeong, Jin Hoon Park*

Neurosurgery, Asan Medical Center, Korea

Introduction : The combination of cervical lateral mass screws and thoracic pedicle screws on multi-segments has been 

commonly used with the dual diameter rod and solid domino connectors for the treatments of cervicothoracic junction 

(CTJ) disorders. In this study, we analyzed the patients who were treated with cervical pedicle screw (CPS) fixation and 5.5 

mm diameter rods on short segments for CTJ pathology.

Methods : Thirteen patients with CTJ disorders who underwent CPS placement were analyzed. All patients were treated 

with posterior screw fixation using pedicle screws with decompression procedures. The sagittal alignments change and 

safety of CPS at CTJ disorders were evaluated using radiographic sagittal parameters including SVA, T1S, CL, T1S-CL and 

the accuracy of CPS. The most upper instrumented cervical level was also analyzed for the assessment of preservation of 

the mobile cervical segments.

Results : Total 13 cases were analyzed. The diagnoses were tumor (9 patients), trauma (3 patients), and degenerative 

disease (1 patient). The mean preoperative SVA was 25.49 mm, and postoperative SVA was 27.51 mm. The average 

preoperative T1S is 30.44’, postoperatively is 34.73’. The mean CL was changed 14.33’ to 18.58 after the operations. Among 

all cases, postoperative CT scan was performed on seven cases, and its accuracy for the inserted CPS was 94% (15/16). 

The number of patients with the most upper instrumented segment on C6 level was five, and that of C7 level was eight.

Conclusions : The short segment fixation using CPS combined with 5.5 mm diameter rods seems to be one of the useful 

options to achieve the initial stability and safety for the treatments of CTJ disorders.

Corresponding Author : Jin Hoon park (jhpark@amc.seoul.kr)
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A Modified Posterior Cervical Discectomy and Laminoplasty For 
Cervical Herniation with Stenosis

Hongfei Xiang, Guoqing Zhang*, Bohua Chen, Xiaolin Wu

Orthopaedic Department, the Affiliated Hospital of Qingdao University, China

Introduction : The anterior cervical discectomy and fusion is widely accepted for treating cervical disc herniation with 

stenosis. However, there are more disadvantage and limitation for this procedure, including adjacent segment 

degeneration and the loss of cervical spine motion. Therefore, we are using a new procedure for cervical disc herniation 

with stenosis, which is modified posterior cervical discectomy and laminoplasty. This procedure can preserve the motion 

of cervical spine, more importantly, it also can avoid CSF leakage.

Methods : 53 patients (18 patients with myelopathy, 31 patients with radicular pain, and 4 patients only with C5 paralysis) 

who underwent this procedure were investigated retrospectively. The average age was 50 years (range 31–70 years), and 

the average follow-up period was 28 months (range 12–76 months). Neurologic improvements were evaluated using the 

Japanese Orthopaedic Association (JOA) Scoring System as well as VAS and muscle power. Postoperative axial symptoms 

were scored, and radiographic changes were noted.

Results : The mean JOA score improvement was 74.2% (range 27.3– 100%) at the latest follow-up. Preoperative radicular 

pain completely resolved after surgery in 31 patients. Deltoid power (in cases of C5 incomplete paralysis) markedly 

increased postoperatively. CSF leakage occurred only in 5 patients, and the symptoms did not deteriorated.

Conclusions : This technique was safe and effective, more importantly, it can handle with cervical disc herniation and 

stenosis using only one approach without fusion. Radiographically, the range of motion in the cervical spine was 

preserved. In the future, this surgical procedure may be an alternative method for cervical disc herniation with stenosis.

Corresponding Author : Guoqing Zhang (zgqy2002@163.com)
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Clinical Application Comparison of Ultrasonic Bone Curette and Traditional 
Tools in Cervical Expansive Open-door Laminoplasty

Xiaolin Chen, Haun Yang*, Zhenyong Ke

second affiliated hospital, Chongqing medical university, China

Introduction : To evaluate and compare the safety and effectiveness of cervical expansive open-door laminoplasty (CEOL) 

using ultrasonic bone curette (UBC) versus traditional tools (TT) in cervical spondylotic myelopathy (CSM) patients.

Methods : From May 2013 to May 2018, 44 CSM patients underwent CEOL surgery by UBC or TT were included as UBC group 

(17 patients) or TT group (27 patients) in our hospital. Operative time, blood loss, postoperative drainage, preoperative 

and two-week postoperative Japanese orthopedic assoiation(JOA) score, the improvement rate of JOA and intraoperative 

compilcation were compared between the two groups.

Results : Age, gender, preoperative cervical lordosis, preoperative average lamina angle and preoperative JOA scores 

showed no significant difference between the two groups (P>0.05).

The blood loss in UBC group were lesser than TT group (455.3±286.6ml vs 642.5±371.7ml, P<0.05). Operative time, 

postoperative drainage (24h, 72h and total), postoperative JOA scores, the improvement rate of JOA, postoperative 

cervical lordosis, postoperative average lamina angle, the opening angle and intraoperative complication showed no 

significant difference between the two groups (P>0.05).

Conclusions : The UBC is effective and safe for CEOL in CSM patients. When compared to TT, usage of UBC is relatively more 

effective with significantly less intraoperative blood loss, and safety of UBC is at least not less than them.

Corresponding Author : Haun yang (dochauny@163.com)
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The Comparison of Radiological Outcome between 
Cervical Pedicle Screw and Lateral Mass Screw Fixation For the Posterior 

Approach Cervical Fusion Surgery

Subum Lee1, Myeongjong Kim2, Young Gyu Oh2, Hong Kyung Shin2, Seong Kyun Jeong2, Jin Hoon Park2*

1Neurosurgery, KNUH, Korea, 2Neurosurgery, AMC, Korea

Introduction : The use of lateral mass screw(LMS) fixation with rods in the subaxial cervical spine has become the popular 

method of posterior cervical spine fusion. However, if we can guarantee the safety to the cervical pedicle screw (CPS) 

procedure, biomechanical beneficial effect of CPS will be stronger. The purpose of this study was to compare the two 

types of fixation technique regarding clinical outcome and their radiological parameters.

Methods : From March 2006 to December, 2017, patient who underwent surgery for posterior cervical fusion using only 

CPS or LMS placement were collected. The minimum follow-up period was one years or longer. The CPS patient’s number 

was 52 and lateral mass screw fixation patient’s number was 30. We assessed C2-7 cervical lordosis(CL), segmental 

lordosis(SL), C2-7 sagittal vertical axis(SVA) and T1 slopes(T1S) by radiological evaluations.

Results : CPS showed a significant increasing of CL after surgery in comparison with LMS and the intra-operative corrected 

angles were well maintained during the follow up period. However, even in the CPS patient group, at the last follow up, 

CL and T1S returned to preoperative status. That is, correction loss is shown. There was no statistically significant change 

in SVA and T1S after surgery in both groups. In the LMS group, there were 3 cases with unexpected additional anterior 

approach surgery (trauma 1, metastatic tumor 1 and OPLL 1 case).

Conclusions : The present study is the first to compare the radiologic outcomes between posterior approach fusion surgery 

using only LMS and CPS. The loss of SL between immediate postoperative and one year follow up was less in CPS group 

than LMS group. This result may be due to biomechanical superiority and stability of CPS. If the safety issue can be 

guaranteed, the CPS can be considered as a reasonable option in cases such as cervical sagittal imbalance, unstable spine 

or trauma requiring surgical correction.

Corresponding Author : Jin Hoon park (jhpark@amc.seoul.kr)
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Posterior Hybrid Technique For Multi-level Cervical Spondylotic Myelopathy 
with Instability

Hao Zhang*, Zengfeng Guo

spine surgury, Southern medical University, China

Introduction : Introduction : CSM is the most severe consequence of cervical intervertebral disk degeneration as well as the 

leading cause of spinal cord dysfunction in patients aged >55 years. While the pathoanatomical variation would be the 

most critical factor for choosing the treatment of multi-level cervical spondylotic myelopathy. Presently, there are various 

techniques, such as anterior cervical corpectomy and fusion (ACCF), anterior cervical discectomy and fusion (ACDF), 

Anterior controllable antidisplacement and fusion(ACAF), laminoplasy, laminectomy or combined with instrumented 

fusion, which can accomplish the goal to decompress the spinal cord, restore sagittal alignment, and stabilize the spine. 

Here, we present that the posterior hrbrid technique ‘laminoplasty combined with instrumented fusion’, which can attain 

excellent or good improvement for neurological outcomes and quality of life, for the patients with multi-level Cervical 

Spondylotic Myelopathy in defferent anatomical aetiology.

Methods : Method and materials : This retrospective study included 12 patients (7 males, 5 females; mean age 58.6 years) 

with three or four-level CSM who had undergone surgery between May 2014 and December 2018, and who had at least 

3 months of follow-up records. All of patients included were diagnosed CSM at more than three level with segmental 

instability (C1/2,n=2, C2/3,n=3, C3/4,n=3,C4/5,n=4), and the need for strong stabilization. The Japanese Orthopedic 

Association (JOA) scoring system and Visual Analog Scale scores(VAS) for neck pain were used to evaluate the clinical 

results. the cervical sagittal alignment (such as the percentages of slip, slip angle and C2–7 lordotic angle) of 10 patients 

with segmental instability at the C2-7 were measured to evaluate. While the ADI of 2 patients was measured before 

surgery and at the final followed-up. The occurrence of surgical complications, surgical time, and blood loss volume were 

also investigated.

Results : Results : The mean JOA scores before surgery and at final follow-up were 8.1, 14.5, respectively. The mean VAS 

before surgery was 6.5 and 2.4 at the final follow-up. the mean C2–7 lordotic angle was 10.5° at the final follow-up. 

The mean percentages of slip before surgery was 9.6% and 3.4% at final follow-up. The mean slip angle was 8.5° before 

surgery and 2.2° at the final follow-up. The mean surgical time was 180.5 mins. The mean ADI was 5.6mm before surgery 

and 3.4 mm after surgery. The mean blood loss volume was 173.5 ml. There were significant improvements at final follow-

up. All of patients had no complications after surgery till final follow-up.

Conclusions : Conclusions : The results suggest that laminoplasty combined with instrumented fusion seem to be effective 

and safe surgical procedure for treating CSM with instability.

Corresponding Author : Hao Zhang (zhanghaodoctor@hotmail.com)
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Metalloma in Cervical Spine Induce Myelopathy from Bullet in the Past : 
a Case Report

Piyawat Bintachitt*, Wongthawat Liawrungrueang, Ratanaphorn Chamnan, Weera Chaiyamongkol

Orthopedics, Faculty of Medicine, Prince of Songkla University, Thailand

Introduction : Metallosis in cervical spine is an extremely rare case. The clinician had a difficulty for diagnosis and surgical 

treatment.

Methods : A 57–year-old Thai male presented with neck pain and paresthesia of upper and lower extremities with 

progressive difficulty ambulation for 3 months. He had history of firearm in the posterior aspect of neck 30 years ago. 

At that time, irrigation and debridement wound was performed in a distinct hospital.In a plain film cervical spine was 

shown a 4.2x6.0 cm metallic containing mass at right side of 7th cervical spine to 1st thoracic spine with few dense 

bullets. In a computed tomography (CT) cervical spine was shown suspected metallosis involving C6-T1 vertebrae and 

obliterated central spinal canal, smaller size of the entire right VA and transverse foramina could be hypoplasia. In the 

magnetic resonance imaging (MRI) was shown large intraosseous mass centered in posterior column of C7-T1 vertebral 

body protruding to spinal canal causing cord compression and myelopathy, metallosis from retained bullet with metal 

deposit at synovium and surrounded soft tissue-dura, causing compression spinal cord.Percutaneous biopsy at C7/T1 

was performed and result shown as fibrous connective tissue and muscle. Surgery was performed to laminectomy C7/T1 

with posterior stabilization from C5 to T2, remove bullet and foreign bodies. The pathological diagnosis from tissue C7 is 

foreign bodies, consistent with metallosis.

Results : The patient showed improvement of signs and symptoms after surgery.

Conclusions : Metallosis in cervical spine is extremely rare. It can occur in cases of chronic exposure to lead and metals. 

The result of the process is a metalloma, it compress spinal cord due to myelopathy. If the patient had bullet or metal at 

cervical spine, surgical for removal should be done for prevent further compression from metalloma.

Corresponding Author : piyawat Bintachitt (piyabinta@hotmail.com)

 

PE09-01

Clinical Outcomes of Spontaneous Cervical Epidural Hematoma : 
Our Case Series

Takuro Endo*, Taku Sugawara, Naoki Higashiyama, Toshiyuki Tsuji

Spinal Surgery, Akita Cerebrospinal and Cardiovascular Center, Japan

Introduction : Spontaneous cervical epidural hematoma (SCEH) is rare, and it is reported that the incident rate of SCEH 

is 1/1,000,000. In this study, we examined the clinical features of SCEH by comparing between past reviews and our 

experienced cases.

Methods : Within the cases of cervical epidural hematoma, which we experienced between 2016 and 2017, we included 

the cases which was denied of the history of trauma or cervical surgery in this study. We examined patient background, 

image findings and clinical course, etc, retrospectively.

Results : Object cases in this study are 6, consisted of 2 men and 4 women, and average age is 70.2 years old. All patients 

complained of rapid onset and severe neck pain. Antithrombotic drugs were used in only 1 case. Surgical treatment 

carried out in 4 cases and conservative treatment in 4 cases. Initial American spinal injury association (ASIA) impairment 

scale (AIS) of each case was distributed to B in 1, C in 4 and E in 1. AIS at discharge was distributed to D in 1, and E in 4.

Conclusions : The medical district belonging our hospital is 400,000, and there are other hospitals which are adaptable to 

an emergency. Considering these situations, it is supposed that the incidence rate of SCEH is higher than the results of 

past review. the reason of this, it is contributed that image diagnosis is improving and magnetic resonance image is being 

introduced more in recent years. As a pitfall of diagnosis of SCEH, it is reported that symptoms may be similar to stroke, 

but acute onset and severe neck pain seem to be characteristic symptoms in SCEH, so it is useful findings to distinguish. 

Surgical treatment is recommended if symptoms don’t improve within a period time, while Conservative treatment may 

be considered in patients with improvement. However operative criterion about surgical indication or permissible time 

until surgery, varies according to the reports, and unified strategy was not established yet. In this study, we present our 

case series, and discuss the optimal treatment strategy based on the bibliographic considerations.

Corresponding Author : takuro endo (endo-takuro@akita-noken.jp)

 



 POSTERS  

233232

Posters Po
st

er
s

PE09-04

Anatomical Location, Mechanism, and Classification of 
Axis Ring Fractures Observed by 3-D CT

Qing Wang, Guangzhou Li*, Siyu He

Department of Spine Surgery, Affiliated Hospital of Southwest Medical University, China

Introduction : To observe the anatomical location and mechanism of axis ring fractures (ARF) using 3-D CT scans, and 

propose a new classification for such fractures.

Methods : By reviewing our prospectively maintained database collecting ARF from 7 medical centers in China, 202 

patients were included in this study. According to anatomical location, ARFs were classified into Axis arthrosis fracture 

(AAF) and Axis bony damage (ABD). The axis ring was divided into anterior, middle, and posterior rings, based on border 

of the pars interarticularis (or pedicle) of axis. According to the features of ARF and previous study, a new classification 

was proposed based on the anatomical feature of different fracture patterns, which was divided into three types and six 

subtypes (A1, A2, B1, B2, C1 and C2). The incidence of AAF and ABD and their distribution in different location of axis ring 

and the new classification, were observed.

Results : In 202 patients with ARF, 501 anatomical structures were involved. Type A fractures were identified in 30 patients 

(30/202, 15%), with 16 AAFs and 54 ABDs involved; Type B fractures were identified in 136 patients (136/202, 67%), with 

206 AAFs and 139 ABDs involved; Type C fractures were identified in 36 patients (36/202, 18%), with 66 AAFs and 20 ABDs 

involved. The anterior ring injuries were more common than middle or posterior ring. 

Type A fractures were caused by hyperextension and compression, and type A1 fractures were 12 patients, including 

bilateral pedicle fracture lines symmetrically in 4 patients or asymmetrically 8 patients (demonstrating slight rotation 

load). The type A2 fractures were 18 patients, including pedicle fracture lines on one side and inferior articular facet 

injuries on different side in 6 patients (with mild rotation load) or lamina fractures on different side in 12 patients (with 

severe rotation load). Type B fractures were also caused by hyperextension and compression, and type B1 fractures were 

57 patients with superior articular facet injuries or posterior wall of C2 body fractures on one side and pedicle fracture 

on the other side (with slight rotation load). The type B2 fractures were 79 patients with superior articular facet injuries 

or posterior wall of C2 body fractures on one side and inferior articular facet injuries (with mild rotation load) or lamina 

fractures on different side (with severe rotation load). Type C fractures were caused by hyperextension and compression, 

and 22 patients were C1 fractures with bilateral superior articular facet injuries or posterior wall of C2 body fractures 

symmetrically. The remaining 14 patients were C2 fractures with asymmetrical fracture lines (with slight rotation load). 

Conclusions : In ARF, variety fracture could occur in different anatomical locations, and most of these fractures were 

associated with joints injuries. The hyperextension and axial load causing superior articular facet on one or two sides 

might be the mechanism for most of ARF, and it was also the basis for three types and six subtypes for ARF.

Corresponding Author : Guangzhou Li (guangzhouli08@163.com)
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Does Longus Collis and Capitis Muscle Have Protective Function Against 
Extension Injury of the Cervical Spine Trauma?

Tae Young Kwon, Hyeong Jik Kim, Jong Hyun Ko, Kyung Jin Song*

Orthopedic Surgery, Chonbuk National University Hospital, Korea

Introduction : To identify whether anterior neck flexor muscles have protective function against cervical extension injury

Methods : We analyzed the cases who underwent surgery for acute cervical spinal cord injury due to extension injuries 

from 2013 to 2018.

We reviewed initial ASIA scale, pre-operative MRI measured Longus collis and capitis muscle volume, spinal cord sagittal 

length from pre-operative MRI.

Measurements were obtained at the C2-3 levels and C5-6 levels.

All meaturements were undertaken using PACS (Marosis m-veiw. Seoul, Korea). 

The statistical analysis was performed by SPSS version 20.0(SPSS inc., chicago,illinois) and Chi-squared or Fisher’s exact 

test and logistic regression analysis

Results : A total of 109 patients with acute cervical SCI with extension injury were enrolled. 

The median age was 58.9 (31-87) years and 17 patients were female.

In ASIA impairment scale, 4 patients were A, 16 patients were B, 19 patients were C, and 70 patients were D.

The mean cross-sectional areas of the Longus collis and capitis muscles were 160.41 ± 38.35 mm2 C2-3 at the level and 

110.99 ± 28.56 mm2 at the C5-6 level.

The mean spinal cord sagittal length was 6.49 ± 1.35 mm

By logistic regression analysis of relationship between ASIA scale and volume of Longus collis and capitis muscles was not 

shown significant relation statistically (p>0.05)

But simple regression analysis of relationship between spinal cord sagittal length and volume of Longus collis and capitis 

muscles shows linear correlation. (Sagittal length = 5.152 + 0.10 * muscle volume, (r2 = 0.50, p=0.045))

Conclusions : In human anatomy, anterior neck flexor muscle volume is much lesser than posterior neck extensor muscles. 

We evaluated relationship between neck flexor volume and ASIA scale and spinal cord sagittal length. It showed spinal 

cord sagittal length and volume of Longus collis and capitis muscles shows linear correlation. (Sagittal length = 5.152 + 

0.10 * muscle volume, (r2 = 0.50, p=0.045)). And neck flexor muscle might have protective effect from extension injury.

Corresponding Author : Kyung Jin Song (kysong@jbnu.ac.kr)
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A Case of Spontaneous Cervical Epidural Abscess in 
Non-Compromised Adult Patient

Ryuichi Fukuda, Takeshi Aoyama*, Naoshi Obara

Spine Center, Department of Orthopaedic Surgery, Teine Keijinkai Hospital, Sapporo, Japan

Introduction : Spontaneous epidural abscess is rare pathology, usually arise on compromised host. The adult case of 

cervical epidural abscess without special complication is presented herein.

Methods : Case report. The case was 62yrs male. He stopped smoking 20yrs ago. Right neck pain arose on him 5 days ago. 

It became severe pain in next day, the diagnosis by other clinic was cervical disc herniation. There were no neurological 

deficit, observation was chosen. He got numbness of both arms before half day, progressed four limbs and trunk in a 

few hours. Then he was transferred to our hospital due to gait disturbance in mid-night. He had fever of 37.6 degree. 

And neurological positive findings were tetraparesis(MMT4), hyperreflexia in general, sensory disturbance and bladder-

bowel disturbance. His tetraparesis deteriorated rapidly, MMT0 in 3 hours later. And respiratory disorder arose on him. 

MRI revealed slight T2 high- and T1 iso- signal in dorsal epidural space at C2-4 height. The initial diagnosis was epidural 

hematoma or abscess.

Results : Surgical removal was performed as emergency. C2-4 laminae were exposed. Then pus effused between 

laminae. Laminectomy was performed between lower part of C2 and C4. The pus was washed out, and dural sac 

was decompressed enough. Gram positive coccus was confirmed with microscopic visualization. Then a course of 

antibiotics with VCM(vancomycin) and CTRX(ceftriaxone) was started. Culture test confirmed the causative bacterium 

was MSSA(methicillin sensitive Staphylococcus aureus). At the time 6 weeks course of antibiotics was completed, he 

had slight gait disturbance and urinary disturbance. He was transferred to rehabilitation hospital. then had admitted 3 

months. He visited our department again, since 7 months after the first visit. He had only slight numbness on his legs, and 

objective neurological deficit was not recognized.

Conclusions : Epidural abscess in non-compromised host it thought as rarer than epidural hematoma. Differential diagnosis 

of both disease is sometimes difficult. If the symptoms which are not match as epidural hematoma, like progression rate, 

fever, the possibility of epidural abscess should be assumed.

Corresponding Author : takeshi aoyama (taoya@seagreen.ocn.ne.jp)
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Surgical Outcomes of Cervical Solitary Xanthogranuloma in Adolescent 
Patient Treated by Posterior Excision without Fusion after 5 Years Followed 

– a Case Report

Xizhe Liu, Le Wang, Shangbin Cui, Shaoyu Liu*

Spinal surgery, 1st Hospital, SYSU, China

Introduction : Juvenile xanthogranuloma (JXG) as initially described by Adamson in 1905. JXG is a proliferative histiocytic 

disorder of childhood and regarded as a non-Langerhans cell histiocytosis, but The etiology and pathogenesis are still 

unknown.The clinical features of JXG have been described as multiple, cutaneous and self-limited lesions occurring in 

children and adults,however However, JXG occurring as extracutaneous lesion especially in spinal column is extremely 

rare.To report a case of surgical outcomes of cervical solitary xanthogranuloma in adolescent patient treated by posterior 

excision without fusion after 5 years followed

Methods : 10 years old, male, neck pain 2 year, felt neck pain from 1 year ago. Became heavier and neck ROM disfunction 

appeared from 3 months ago. Muscle and reflex are normal. But cervical ROM in left lateral flexion is 30 degree.There is 

no sensory disfunction in this patient. VAS score is 2.The range of tumor is from C1 to C3, and invaded the semispinalis 

checked by MRI.The result reported it is a JXG. Then we performed C2 laminectomy and tumor total resection used 

microscope. Imunohistochemical result showed the tumor stained by CD68(+),Partial S-100(+),CD1a(-).

Results : Clinical result improved after operation.The x ray showed there is no unstable after 5 years follow.From 5 years 

pos-op mri, no tumor recurrence and the muscle have recovered.

Conclusions : Reported a case of adolescent harboring C2 JXG .Total tumor resection through laminectomy for the 

decompression of spinal canal and the maximal preservation of normal structures to maintain the cervical motion 

without instrumental fixation is a suitable treatment for JXG.

Corresponding Author : Shaoyu Liu (gzsyliu@qq.com)
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Development of Machine Learning For Predicting Perioperative Complication 
after Cervical Spine Metastases Surgery

Borriwat Santipas MD, Pananan Surin, Sirichai Wilartratsami MD, Panya Luksanapruksa MD*

Department of Orthopedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Thailand

Introduction : Surgery is one of the treatments of spinal metastases patients which can improve the quality of life of these 

patients, including pain, neurological deficit, and spinal stability. There are many risk factors that affect the complication 

after surgery such as approach, co-morbidities or number of level of surgery, etc. The present scoring systems for 

predicting complications after spinal surgery are not included all the predictive factors that may be associated with the 

complication. Machine learning can encounter large amount of data (variable and example) and may have more accuracy 

in prediction than the present scoring systems. We aim to assessed factors associated with a complication in cervical spine 

metastases patients who surgically treated, by using machine learning.

Methods : We obtained data from a single institutional database from 2012-2018. We evaluate the complication 

by classifying in 2 main groups; surgical and medical complications. After that, we import data to machine learning 

applications to create each predictive model (Artificial neural network, Random forest tree, Naïve Bayes, Decision tree and 

Logistic regression). We optimize all important parameters in platform and calculate their accuracy by receiver operating 

characteristic analysis and area under curve.

Results : 59 patients had cervical spinal metastases and underwent surgery [Male 28, Female 32; mean age was 59.1 years 

(range from 37-86)]. 5-fold Cross-validation of data was done. The surgical complication rate was 11.8%. Naïve Bayes 

outperformed classification predicting in surgical complications (surgical site infection, implant failure, dysphagia, re-

operation) (AUC = 0.872). The medical complication rate was 22.2%. Random forest outperformed classification predicting 

in medical complications (urinary tract infection, pneumonia, cardiovascular event, and delirium) (AUC = 0.518).

Conclusions : We presented a machine learning model for predicting complications after cervical spinal metastases surgery. 

This may help the surgeon choose proper treatment and raising awareness of complications occurring after surgery. 

However, more data gathering should be done to increase the model accuracy, with the capability in continuously self-

learning making these models always maximize its power to resolve the complexity of data.

Corresponding Author : panya Luksanapruksa mD (cutecarg@yahoo.com)
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Giant Chordoma of the C7 Vertebrae : Case Report and Literature Review

Wei Ye, Dongsheng Huang*, Zhengqi Huang, Shuangxing Li, Junmin Hong, Yan Peng, Anjing Liang

Department of Spine Surgery, Sun Yat-sen Memorial Hospital, China

Introduction : Chordoma is a rare malignant bone tumor. Chordoma mostly distributed to sacrococcygeal spine and skull 

base, less frequently to the mobile spine, with extraskeletal involvement rarely mentioned. Cervical spine is a relatively less 

common site of chordoma, only responsible for 6% to 7% of all cases. For cervical chordoma, only 5 cases of C7 chordoma 

have been reported in literature so far.

Methods : A 50-year-old male patient presented with enlarged neck mass, intermittent dysphagia and numbness of his 

right shoulder and right upper extremity for 3 months. Radiologic examination revealed that a mass, originated from 

the C7 vertebrae, extended along the prevertebral space from C4 to T3 and was estimated to be 107*99*38mm in size. 

Percutaneous ultrasound-guide biopsy indicated the diagnosis of chordoma.

Results : A special surgical incision, from the right mastoid process, along the posterior side of sternocleidomastoid to the 

middle of the clavicle, then extending to the middle of sternum, was designed to better visualize the operative field to 

achieve intralesional tumor resection followed by adjuvant radiotherapy. Thus far, 6 months after the surgery, our patient 

remains neurologically intact and shows no signs of local recurrence or metastasis.

Conclusions : The surgical management for cervical chordoma is still controversial and challenging. Herein we report an 

unusual case of C7 chordoma with a special surgical incision to achieve intralesional tumor resection. Surgical approach 

should be decided after the thorough evaluation of the patient and should achieve a proper balance between risks and 

benefits.

Corresponding Author : Dongsheng Huang (huangds18@163.com)
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