
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 December 16; 9(35): 10746-11121

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I December 16, 2021 Volume 9 Issue 35

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 35 December 16, 2021

REVIEW

Management of acute kidney injury in gastrointestinal tumor: An overview10746

Su YQ, Yu YY, Shen B, Yang F, Nie YX

Application of vascular endothelial cells in stem cell medicine10765

Liang QQ, Liu L

MINIREVIEWS

Application of traditional Chinese medicine in treatment of Helicobacter pylori infection10781

Li RJ, Dai YY, Qin C, Huang GR, Qin YC, Huang YY, Huang ZS, Luo XK, Huang YQ

ORIGINAL ARTICLE

Case Control Study

Impact of cytomegalovirus infection on biliary disease after liver transplantation - maybe an essential 
factor

10792

Liu JY, Zhang JR, Sun LY, Zhu ZJ, Wei L, Qu W, Zeng ZG, Liu Y, Zhao XY

Blood tests for prediction of deep endometriosis: A case-control study10805

Chen ZY, Zhang LF, Zhang YQ, Zhou Y, Li XY, Huang XF

Retrospective Cohort Study

Association between neutrophil-to-lymphocyte ratio and major postoperative complications after carotid 
endarterectomy: A retrospective cohort study

10816

Yu Y, Cui WH, Cheng C, Lu Y, Zhang Q, Han RQ

Application of MAGnetic resonance imaging compilation in acute ischemic stroke10828

Wang Q, Wang G, Sun Q, Sun DH

Retrospective Study

Ninety-four thousand-case retrospective study on antibacterial drug resistance of Helicobacter pylori10838

Zhang Y, Meng F, Jin J, Wang J, Gu BB, Peng JB, Ye LP

Adjacent segment disease following Dynesys stabilization for lumbar disorders: A case series of mid- and 
long-term follow-ups

10850

Chen KJ, Lai CY, Chiu LT, Huang WS, Hsiao PH, Chang CC, Lin CJ, Lo YS, Chen YJ, Chen HT

Identification of independent risk factors for intraoperative gastroesophageal reflux in adult patients 
undergoing general anesthesia

10861

Zhao X, Li ST, Chen LH, Liu K, Lian M, Wang HJ, Fang YJ



WJCC https://www.wjgnet.com II December 16, 2021 Volume 9 Issue 35

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 35 December 16, 2021

Value of the controlling nutritional status score and psoas muscle thickness per height in predicting 
prognosis in liver transplantation

10871

Dai X, Gao B, Zhang XX, Li J, Jiang WT

Development of a lipid metabolism-related gene model to predict prognosis in patients with pancreatic 
cancer

10884

Xu H, Sun J, Zhou L, Du QC, Zhu HY, Chen Y, Wang XY

Serum magnesium level as a predictor of acute kidney injury in patients with acute pancreatitis10899

Yu XQ, Deng HB, Liu Y, Qu C, Duan ZH, Tong ZH, Liu YX, Li WQ

Pedicle complex tissue flap transfer for reconstruction of duplicated thumbs with unequal size10909

Wang DH, Zhang GP, Wang ZT, Wang M, Han QY, Liu FX

Minimally invasive surgery vs laparotomy in patients with colon cancer residing in high-altitude areas10919

Suo Lang DJ, Ci Ren YZ, Bian Ba ZX

Observational Study

Surgery for chronic pancreatitis in Finland is rare but seems to produce good long-term results10927

Parhiala M, Sand J, Laukkarinen J

Association of overtime work and obesity with needle stick and sharp injuries in medical practice10937

Chen YH, Yeh CJ, Jong GP

Serum gastrin-17 concentration for prediction of upper gastrointestinal tract bleeding risk among peptic 
ulcer patients

10948

Wang JX, Cao YP, Su P, He W, Li XP, Zhu YM

Predictive risk scales for development of pressure ulcers in pediatric patients admitted to general ward 
and intensive care unit

10956

Luo WJ, Zhou XZ, Lei JY, Xu Y, Huang RH

META-ANALYSIS

Clinical significance of signet ring cells in surgical esophageal and esophagogastric junction 
adenocarcinoma: A systematic review and meta-analysis

10969

Wang YF, Xu SY, Wang Y, Che GW, Ma HT

Percutaneous biliary stent combined with brachytherapy using 125I seeds for treatment of unresectable 
malignant obstructive jaundice: A meta-analysis

10979

Chen WY, Kong CL, Meng MM, Chen WQ, Zheng LY, Mao JT, Fang SJ, Chen L, Shu GF, Yang Y, Weng QY, Chen MJ, Xu 
M, Ji JS

CASE REPORT

Prenatal ultrasonographic findings in Klippel-Trenaunay syndrome: A case report10994

Pang HQ, Gao QQ



WJCC https://www.wjgnet.com III December 16, 2021 Volume 9 Issue 35

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 35 December 16, 2021

Immunoglobulin G4-related lymph node disease with an orbital mass mimicking Castleman disease: A 
case report

10999

Hao FY, Yang FX, Bian HY, Zhao X

Treatment for subtrochanteric fracture and subsequent nonunion in an adult patient with osteopetrosis: A 
case report and review of the literature

11007

Yang H, Shao GX, Du ZW, Li ZW

Early surgical intervention in culture-negative endocarditis of the aortic valve complicated by abscess in 
an infant: A case report

11016

Yang YF, Si FF, Chen TT, Fan LX, Lu YH, Jin M

Severe absence of intra-orbital fat in a patient with orbital venous malformation: A case report11024

Yang LD, Xu SQ, Wang YF, Jia RB

Pulmonary Langerhans cell histiocytosis and multiple system involvement: A case report11029

Luo L, Li YX

Complete androgen insensitivity syndrome caused by the c.2678C>T mutation in the androgen receptor 
gene: A case report

11036

Wang KN, Chen QQ, Zhu YL, Wang CL

Ultrasound guiding the rapid diagnosis and treatment of perioperative pneumothorax: A case report11043

Zhang G, Huang XY, Zhang L

Chronic colchicine poisoning with neuromyopathy, gastric ulcers and myelosuppression in a gout patient: 
A case report

11050

Li MM, Teng J, Wang Y

Treatment of a giant low-grade appendiceal mucinous neoplasm: A case report11056

Xu R, Yang ZL

Thoracoscopic resection of a large lower esophageal schwannoma: A case report and review of the 
literature

11061

Wang TY, Wang BL, Wang FR, Jing MY, Zhang LD, Zhang DK

Signet ring cell carcinoma hidden beneath large pedunculated colorectal polyp: A case report11071

Yan JN, Shao YF, Ye GL, Ding Y

Double-mutant invasive mucinous adenocarcinoma of the lung in a 32-year-old male patient: A case report11078

Wang T

Acute myocarditis presenting as accelerated junctional rhythm in Graves’ disease: A case report11085

Li MM, Liu WS, Shan RC, Teng J, Wang Y

Lingual nerve injury caused by laryngeal mask airway during percutaneous nephrolithotomy: A case 
report

11095

Wang ZY, Liu WZ, Wang FQ, Chen YZ, Huang T, Yuan HS, Cheng Y



WJCC https://www.wjgnet.com IX December 16, 2021 Volume 9 Issue 35

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 35 December 16, 2021

Ventricular fibrillation and sudden cardiac arrest in apical hypertrophic cardiomyopathy: Two case 
reports 

11102

Park YM, Jang AY, Chung WJ, Han SH, Semsarian C, Choi IS

Rhizopus microsporus lung infection in an immunocompetent patient successfully treated with amphotericin 
B: A case report

11108

Chen L, Su Y, Xiong XZ

Spermatocytic tumor: A rare case report11115

Hao ML, Li CH



WJCC https://www.wjgnet.com X December 16, 2021 Volume 9 Issue 35

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 35 December 16, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Luca Morelli, FACS, FASCRS, MD, Associate Professor, 
Division of General Surgery, Department of Traslational Research and of New Surgical and Medical Technologies, 
University of Pisa, Pisa 56124, Italy. luca.morelli@unipi.it

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

December 16, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 10850 December 16, 2021 Volume 9 Issue 35

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 December 16; 9(35): 10850-10860

DOI: 10.12998/wjcc.v9.i35.10850 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Adjacent segment disease following Dynesys stabilization for 
lumbar disorders: A case series of mid- and long-term follow-ups

Kuan-Ju Chen, Chien-Ying Lai, Lu-Ting Chiu, Wei-Sheng Huang, Pang-Hsuan Hsiao, Chien-Chun Chang, 
Cheng-Jyh Lin, Yuan-Shun Lo, Yen-Jen Chen, Hsien-Te Chen

ORCID number: Kuan-Ju Chen 0000-
0002-8608-9821; Chien-Ying Lai 
0000-0001-8970-2647; Lu-Ting Chiu 
0000-0003-3980-0809; Wei-Sheng 
Huang 0000-0002-5677-5468; Pang-
Hsuan Hsiao 0000-0001-8972-7799; 
Chien-Chun Chang 0000-0003-2571-
9284; Cheng-Jyh Lin 0000-0002-
1346-4133; Yuan-Shun Lo 0000-0003-
0288-9870; Yen-Jen Chen 0000-0001-
6340-3200; Hsien-Te Chen 0000-
0002-5035-4005.

Author contributions: Chen KJ and 
Lai CY conceptualized the study; 
Chen HT conceptualized, 
reviewed, and supervised the 
entire study; Chen KJ wrote and 
reviewed the manuscript; Chen KJ 
and Lai CY contributed equally to 
the work; all authors have read 
and approved the final version of 
the submitted manuscript.

Institutional review board 
statement: The study was 
approved by our institutional 
review board, Research Ethics 
Committee China Medical 
University and Hospital, Taichung, 
Taiwan (Protocol No.: CMUH108-
REC2-133).

Informed consent statement: The 
institutional review board waived 
the need for informed consent.

Conflict-of-interest statement: This 

Kuan-Ju Chen, Chien-Ying Lai, Department of Orthopedic Surgery, China Medical University 
Hospital, Taichung City 404, Taiwan

Chien-Ying Lai, Spine Center, China Medical University Hospital, Taichung City 404, Taiwan

Lu-Ting Chiu, Management Office for Health Data, China Medical University Hospital, 
Taichung City 404, Taiwan

Lu-Ting Chiu, College of Medicine, China Medical University, Taichung City 404, Taiwan

Wei-Sheng Huang, School of Chinese Medicine, China Medical University, Taichung City 404, 
Taiwan

Pang-Hsuan Hsiao, Chien-Chun Chang, Cheng-Jyh Lin, Yuan-Shun Lo, Yen-Jen Chen, Hsien-Te 
Chen, Department of Orthopedic Surgery, China Medical University Hospital, China Medical 
University, Taichung City 404, Taiwan

Pang-Hsuan Hsiao, Chien-Chun Chang, Yuan-Shun Lo, Yen-Jen Chen, Hsien-Te Chen, Spine 
Center, China Medical University Hospital, China Medical University, Taichung City 404, 
Taiwan

Chien-Chun Chang, Degree Program of Biomedical Science and Engineering, National Chiao 
Tung University, Hsinchu City 300, Taiwan

Chien-Chun Chang, Department of Biological Science and Technology, National Chiao Tung 
University, Hsinchu City 300, Taiwan

Yuan-Shun Lo, Department of Orthopedic Surgery, China Medical University Beigang Hospital, 
Yunlin County 651, Taiwan

Yuan-Shun Lo, Graduate Institute of Precision Engineering, National Chung Hsing University, 
Taichung City 404, Taiwan

Yen-Jen Chen, School of Medicine, China Medical University, Taichung City 404, Taiwan

Hsien-Te Chen, Department of Sport Medicine, College of Health Care, China Medical 
University, Taichung City 404, Taiwan

Corresponding author: Hsien-Te Chen, MD, PhD, Doctor, Surgeon, Department of Orthopedic 

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v9.i35.10850
http://orcid.org/0000-0002-8608-9821
http://orcid.org/0000-0002-8608-9821
http://orcid.org/0000-0002-8608-9821
http://orcid.org/0000-0001-8970-2647
http://orcid.org/0000-0001-8970-2647
http://orcid.org/0000-0003-3980-0809
http://orcid.org/0000-0003-3980-0809
http://orcid.org/0000-0002-5677-5468
http://orcid.org/0000-0002-5677-5468
http://orcid.org/0000-0001-8972-7799
http://orcid.org/0000-0001-8972-7799
http://orcid.org/0000-0003-2571-9284
http://orcid.org/0000-0003-2571-9284
http://orcid.org/0000-0002-1346-4133
http://orcid.org/0000-0002-1346-4133
http://orcid.org/0000-0002-1346-4133
http://orcid.org/0000-0003-0288-9870
http://orcid.org/0000-0003-0288-9870
http://orcid.org/0000-0003-0288-9870
http://orcid.org/0000-0001-6340-3200
http://orcid.org/0000-0001-6340-3200
http://orcid.org/0000-0001-6340-3200
http://orcid.org/0000-0002-5035-4005
http://orcid.org/0000-0002-5035-4005
http://orcid.org/0000-0002-5035-4005


Chen H et al. ASDeg following Dynesys stabilization for lumbar disorders

WJCC https://www.wjgnet.com 10851 December 16, 2021 Volume 9 Issue 35

research did not receive any 
specific grant from funding 
agencies in the public, commercial, 
or not-for-profit sectors. The 
authors declare no conflict of 
interest.

Data sharing statement: All data 
generated or analyzed during this 
study are included in this 
published article and its 
supplementary information files.

Country/Territory of origin: Taiwan

Specialty type: Orthopedics

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Received: May 4, 2021 
Peer-review started: May 4, 2021 
First decision: July 15, 2021 
Revised: August 4, 2021 
Accepted: September 16, 2021 
Article in press: September 16, 2021 
Published online: December 16, 
2021

P-Reviewer: Peng B 
S-Editor: Ma YJ 
L-Editor: Filipodia 
P-Editor: Guo X

Surgery, China Medical University Hospital, China Medical University, No. 2 Xueshi Rd., 
North District, Taichung City 404, Taiwan. d2326@mail.cmuh.org.tw

Abstract
BACKGROUND 
Radiologic adjacent segment degeneration (ASDeg) can occur after spinal surgery. 
Adjacent segment disease (ASDis) is defined as the development of new clinical 
symptoms corresponding to radiographic changes adjacent to the level of 
previous spinal surgery. Greater pre-existing ASDeg is generally considered to 
result in more severe ASDis; nonetheless, whether the ASDeg status before index 
surgery influences the postoperative risk of revision surgery due to ASDis 
warrants investigation.

AIM 
To identify possible risk factors for ASDis and verify the concept that greater 
preexisting ASDeg leads to more severe ASDis.

METHODS 
Data from 212 patients who underwent posterior decompression with Dynesys 
stabilization from January 2006 to June 2016 were retrospectively analyzed. 
Patients who underwent surgery for ASDis were categorized as group A (n = 13), 
whereas those who did not were classified as group B (n = 199). Survival analysis 
and Cox proportional hazards models were used to compare the modified 
Pfirrmann grade, University of California-Los Angeles grade, body mass index, 
number of Dynesys-instrumented levels, and age.

RESULTS 
The mean time of reoperation was 7.22 (1.65–11.84) years in group A, and the 
mean follow-up period was 6.09 (0.10–12.76) years in group B. No significant 
difference in reoperation risk was observed: Modified Pfirrmann grade 3 vs 4 (P = 
0.53) or 4 vs 5 (P = 0.46) for the upper adjacent disc, University of California-Los 
Angeles grade 2 vs 3 for the upper adjacent segment (P = 0.66), age of < 60 vs > 60 
years (P = 0.9), body mass index < 25 vs > 25 kg/m2 (P = 0.3), and sex (P = 0.8).

CONCLUSION 
Greater preexisting upper ASDeg was not associated with a higher rate of 
reoperation for ASDis after Dynesys surgery. Being overweight tended to increase 
reoperation risk after Dynesys surgery for ASDis.

Key Words: Adjacent segment degeneration; Adjacent segment disease; Degenerative 
lumbar spondylolisthesis; Dynamic stabilization; Dynesys; Spinal stenosis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Preoperative degeneration status of the adjacent segment did not affect the 
rate of mid- and long-term follow-up for adjacent segment disease. Dynesys is a 
reliable implant with respect to preserving the motion of the adjacent segment and 
reducing the progression of adjacent segment disease.
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INTRODUCTION
Fusion surgery remains the gold standard for degenerative lumbar disorders with 
instability. The rate of surgical interventions for adjacent segment disease (ASDis) 
following fusion has been reported to be 3.9% annually and 25%–35% after 10 years[1].

The Dynesys® dynamic stabilization system (Zimmer Inc., Warsaw, IN, United 
States) was developed to maintain partial motion of instrumented levels and reduce 
the occurrence of ASDis. This system, which consists of titanium alloy screws 
connected by an elastic synthetic compound, controls motion in any plane. Several 
studies have obtained good short- and long-term results after Dynesys surgery when 
clinical parameters such as the Oswestry Disability Index (ODI), visual analog scale 
(VAS) score, disc height, and even Cobb’s angle were evaluated. Nonetheless, data on 
long-term adjacent degeneration from large cohort studies are lacking[2-9]. While the 
risk of ASDis remains controversial, it most frequently affects the upper adjacent 
segment after fusion surgery[3].

This study aims to analyze clinical and radiologic outcomes in order to identify 
possible risk factors for ASDis and verify whether greater preexisting adjacent 
segment degeneration (ASDeg) could lead to more severe ASDis.

MATERIALS AND METHODS
This retrospective study was approved by the institutional review board, the Research 
Ethics Committee of China Medical University and Hospital in Taichung, Taiwan 
(protocol no. CMUH108-REC2-133); the need for acquisition of informed consent from 
patients was waived owing to the retrospective nature of the study. A total of 227 
patients with lumbar degenerative disorder (of at least 3 mo duration) refractory to 
medications or rehabilitation underwent posterior decompression and Dynesys instru-
mentation surgery from January 2006 to June 2016. Indications for Dynesys surgery are 
listed in Table 1[10].

All surgeries were performed by the same surgeon; reoperation for ASDis was 
conducted in the same hospital. Exclusion criteria were as follows: Previous spinal 
implantation, combination with other implants in the same surgery, and reoperation 
not performed for ASDis. Overall, 212 patients were included in this study.

The endpoints of this study were reoperation for ASDis or imaging examination at 
the last follow-up prior to November 2019. Patients’ upper ASDeg grade before 
Dynesys surgery and the rate of reoperation for ASDis were analyzed.

Clinical evaluation
Age, sex, body mass index (BMI), VAS score for back and leg pain, and ODI were 
recorded[11].

Radiologic evaluation
Plain radiography and magnetic resonance imaging were performed prior to Dynesys 
surgery. The upper ASDeg grade was recorded and compared with that determined 
by the imaging examination conducted either at the last follow-up or before 
reoperation for ASDis. The modified Pfirrmann[12] and University of California-Los 
Angeles (UCLA) grades[1] were used in this study. Analysis of adjacent disc 
degeneration according to the modified Pfirrmann grade was performed before 
Dynesys surgery on the upper adjacent segment. Figure 1 shows the magnetic 
resonance images before Dynesys instrumentation.

Statistical analysis
The risk of surgical interventions for ASDis was calculated for each year, and Kaplan-
Meier survival curves and Cox proportional hazards models with 95% confidence 
intervals were constructed to determine the independent variables that contributed to 
the rate of ASDis. Independent variables included age, BMI, and number of Dynesys-
instrumented levels.

RESULTS
A total of 212 patients (76 men, 136 women) were included in this study. The mean age 
was 60.78 (range, 21–82) years. The number of Dynesys-instrumented levels was 2 in 
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Table 1 Indications for Dynesys surgery

Indications Patient number

Lumbar spondylosis with stenosis 77

Degenerative spondylolisthesis Meyerding[10] grade I 98

Degenerative disc disease 3

Recurrent disc herniation 9

Adjacent degenerative disease 1

Degenerative lumbar scoliosis 2

HIVD (large disc extrusion) 22

HIVD: Herniated intervertebral disc.

Figure 1 Magnetic resonance images of patients. Arrow points at the adjacent level.

83 patients, 3 in 104 patients, and 4 in 25 patients. The UCLA grade for the upper 
adjacent segment in these patients was I in 92 patients (43.4%), II in 25 patients (11.8%), 
grade III in 76 patients (35.8%), and IV in 19 patients (9.0%).

The distribution of modified Pfirrmann grade for the upper adjacent disc was as 
follows: Grade 1, 20 patients (10%); grade 2, 41 patients (20%); grade 3, 62 patients 
(30%); grade 4, 54 patients (26%); grade 5, 20 patients (10%); grade 6, 9 patients (4%). 
No patients with modified Pfirrmann grade 7 or 8 before Dynesys instrumentation 
were identified in this study. Thirteen patients underwent reoperation for ASDis.
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With respect to the association between ASDis and the number of Dynesys-instru-
mented levels, 9 patients had upper ASDis, 2 had lower ASDis, and 2 had both upper 
and lower ASDis. Among the 212 patients, the mean UCLA grade was 2.1, mean 
modified Pfirrmann grade was 3.19, mean age was 60.78 years, mean BMI was 26.29 
kg/m2, and mean preoperative ODI was 30.04.

Among patients who did not undergo reoperation, the mean UCLA grade was 2.11, 
mean modified Pfirrmann grade was 3.19, mean age was 60.89 years, mean BMI was 
26.16 kg/m2, preoperative ODI was 30.04, and mean follow-up period was 6.09 years. 
Among those who underwent reoperation, the mean UCLA grade was 2.08, mean 
modified Pfirrmann grade was 3.17, mean age was 59.15 years, mean BMI was 28.28 
kg/m2, mean preoperative ODI was 30.08, and mean time to reoperation was 7.22 
years (Table 2). Indications for reoperation were adjacent stenosis (n = 3), adjacent 
degenerative spondylolisthesis (n = 5), adjacent disc degeneration (n = 1), and adjacent 
disc herniation (n = 4). Figure 2 shows patients’ survival distribution. Fifty-four 
patients were followed for more than 10 years.

Patients with a modified Pfirrmann grade ≤ 3 vs ≥ 4 or ≤ 4 vs ≥ 5 for the upper 
adjacent segment exhibited no significant difference according to the crude hazard 
ratio determined by the Cox model. The Kaplan-Meier survival analysis of the revision 
risk revealed no significant difference in the cumulative risk in either comparison, 
with P values of 0.53 and 0.46, respectively. In the comparison of UCLA grades 1, 2 vs 
3, 4, neither the hazard ratio nor the Kaplan-Meier survival analysis revealed 
significant differences (Table 2 and Figure 3).

No significant difference was observed between 2 and 3 Dynesys-instrumented 
levels, with a hazard ratio of 0.51 (0.11–2.43). The P value was 0.41 for the probability 
of revision. In the comparison of patients aged ≤ 60 and > 60 years, the hazard ratio 
was 0.94 (0.31–2.82), and the survival probability indicated no significance. In the 
comparison between BMI ≤ 25 kg/m2 and BMI > 25 kg/m2, the hazard ratio was 2.01 
(0.55–7.36), which was also not significant. Moreover, in the Kaplan-Meier survival 
analysis of revision, BMI > 25 kg/m2 tended to a higher rate of reoperation for ASDis; 
however, the trend was not significant. Sex and instrumentation of 2 vs 3 levels had no 
significant effect on the reoperation rate (Table 3, Figures 4 and 5).

DISCUSSION
Preoperative degeneration status of the adjacent disc did not affect the risk of 
occurrence of ASDis. Furthermore, age, BMI, and sex did not significantly increase the 
risk of developing ASDis.

Grading method selection
Many image grading systems are available to assess degenerative changes. However, 
the Pfirrmann grading system cannot provide good discrimination in the spine of the 
elderly, especially in cases of decreased disc height but good T2 signal intensity. 
Therefore, we applied a modified Pfirrmann grading system as the grading method[1,
12,13].

Comparison of ASDis outcomes after Dynesys surgery, fusion, and 
microdiscectomy
In this study, the mean time to reoperation for ASDis was 7.22 years. For comparison, 
in a study by Lee et al[3], the time interval from fusion to later non-fusion surgery was 
5.6 ± 3 (range, 0.5–10) years. Yeh et al[14] compared the radiologic outcomes of 
decompression with Dynesys instrumentation with those of microdiscectomy for L4-5 
spinal stenosis. The patients in the Dynesys surgery group had a higher grade of facet 
degeneration than those in the microdiscectomy group. A higher facet fusion rate and 
decreased range of motion (ROM) at the instrumented level were noted 2 years after 
surgery. Higher grades of facet degeneration played an important role in increasing 
the facet fusion rate and decreasing the ROM at the instrumented level. In the same 
study, which involved more than 3 years of follow-up, the grade of facet degeneration 
in the Dynesys group was positively correlated with and increased by time[14]. In 
order to achieve the same ROM, it is necessary for the remaining spinal levels to accept 
greater load following elimination of motion from the instrumented level, leading to 
hypermobility and increased stress in the adjacent segments[15]. The use of non-fusion 
devices is associated with a significantly lower rate of reoperation for ASDis, which 
has been proven by a meta-analysis[16]. Dynesys implantation lowers the incidence of 
ASDeg to 9.1% (vs 24.0% in the isolated fusion group)[17].
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Table 2 Baseline characteristics of participants who did and did not undergo reoperation

No reoperation (n = 199) Reoperation (n = 13) Total patients (n = 212)
Characteristics

n Mean min Mean n Mean min Max n Mean min Max

Before Dynesys surgery 

Upper adjacent modified Pfirrmann grade 194 3.19 1 6 12 3.17 2 5 206 3.19 1 6

Upper UCLA classification 199 2.11 1 4 13 2.08 1 4 212 2.10 1 4

Before reoperation

Upper adjacent modified Pfirrmann grade / / / / 12 4.58 2 7 / / / /

Upper UCLA classification / / / / 13 2.77 1 4 / / / /

Age 199 60.89 21 82 13 59.15 41 81 212 60.78 21 82

Male 72 -- -- -- 4 -- -- -- 76

Female 127 / / / 9 / / / 136 / / /

VAS score, back / 7.67 0 10 / 7.75 5 10 / 7.67 0 10

VAS score, leg / 8.01 2 10 / 7.67 6 10 / 7.98 2 10

BMI / 26.16 16 38.7 / 28.28 22.9 36.6 / 26.29 16 38.7

Preoperative ODI 189 30.04 9 48 / 30.08 22 37 / 30.04 9 48

Last imaging follow-up yr (before reoperation) 199 6.09 0.10 12.76 / 7.22 1.65 11.84 / 6.16 0.10 12.76

Data are shown as the mean and minimum and maximum values. BMI: Body mass index; ODI: Oswestry Disability Index; UCLA: University of California-Los Angeles; VAS: Visual analog scale.

Interpretation of ASDis considering facets, discs, and biomechanics
ASDeg more frequently occurs in the cephalad than caudal direction[1,3]. Lee et al[3] 
revealed that facet degeneration is a significant risk factor for ASDis. Adjacent disc 
degeneration is not a risk factor for ASDis in fusion surgery[18].

Degenerative changes affect the bony and soft tissue structures of the spine and may 
ultimately result in modifications in the spinal motion segment and instantaneous axis 
of rotation. Considering the functional spinal unit, osteophytes develop as the annulus 
is distorted and pulled from its bony attachments, resulting in an unstable functional 
spinal unit and, potentially, in low back pain. The fused spinal segment stress-strain 
curve indicates that the slope of the elastic zone is steeper than that of the normal 
functional spinal unit. The ROM increases in early stages but diminishes in later stages 
of degeneration. Greater ROM is found at the adjacent levels[15,19].
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Table 3 Cox model measuring the hazard ratios of reoperation associated with adjacent discs in patients with Dynesys surgery

Reoperation after Dynesys surgery
Variables

n/patients Event/patients PY IR
Crude HR (95%CI) Adjusted HR 

(95%CI)

Upper adjacent modified 
Pfirrmann grade

12/206

≤ 3 8/123 734.36 10.89 1 (reference) 1 (reference)

≥ 4 4/83 539.21 7.42 0.64 (0.19-2.13) 0.93 (0.22-3.92)

Upper adjacent modified 
Pfirrmann grade

12/206

≤ 4 11/177 1081.26 10.17 1 (reference) 1 (reference)

≥ 5 1/129 192.31 5.20 0.49 (0.06-3.87) 0.46 (0.05-4.66)

Upper UCLA classification 13/212

1, 2 8/117 737.28 10.85 1 (reference) 1 (reference)

3, 4 5/95 569.17 8.78 0.77 (0.25-2.37) 1.18 (0.31-4.47)

Dynesys level 13/212

2 6/83 468.05 12.82 1 (reference) 1 (reference)

3 7/104 695.30 10.07 0.51 (0.11-2.43) 0.72 (0.19-2.67)

4 0/25 143.10 0.00 -- --

Age, yr 13/212

< 60 7/92 642.72 10.89 1 (reference) 1 (reference)

≥ 60 6/120 663.73 9.04 0.94 (0.31-2.82) 0.69 (0.21-2.24)

Sex 13/212

Male 4/76 456.05 8.77 1 (reference) 1 (reference)

Female 9/136 850.41 10.58 1.15 (0.35-3.76) 0.92 (0.27-3.10)

BMI 13/212

< 25 3/80 460.16 6.52 1 (reference) 1 (reference)

≥ 25 10/132 846.29 11.82 2.01 (0.55-7.36) 3.90 (0.74-16.95)

Hazard ratio adjusted for age, sex, visual analog scale scores for the back and legs, body mass index, medical comorbidities, and preoperative ODI. BMI: 
Body mass index; CI: Confidence interval; HR: Hazard ratio; IR: Incidence rate per 1000 person-years; PY: Person-years; UCLA: University of California-
Los Angeles; VAS: Visual analog scale.

Current studies on ASDis
A meta-analysis reported that the rate of reoperation for ASDis was significantly lower 
in patients treated with a non-fusion device than in those treated with fusion[16]. St-
Pierre et al[20] showed that prior ASDis was a significant factor for progressive ASDis 
after Dynesys surgery.

The risk of revision due to ASDis is twice as high in men as in women[21]. 
However, in this study, sex did not appear to be significantly related to the reoperation 
rate. No progression of spondylolisthesis occurred over a 2-year follow-up after 
dynamic stabilization in addition to decompression for lumbar spinal stenosis with 
degenerative spondylolisthesis; only 1 patient with Dynesys instrumentation at L4-5 
had adjacent level instability[6]. Another study reported 1 patient with adjacent 
instability after instrumentation at L4-5[5].

Nevertheless, in contrast, one report indicated that floating fusion (L4-5) accelerates 
adjacent degeneration. Radiologic ASDeg at L5-S1 is mostly asymptomatic[22]. In our 
postoperative 12-year study, the number of levels treated with posterior instru-
mentation was not a significant indication for revision for ASDis.

BMI
BMI > 25 kg/m2 is a risk factor for ASDeg and ASDis[23]. However, BMI cannot be 
confirmed as a risk factor for reoperation for ASDis[21]. Our results further indicate 
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Figure 2 Kaplan-Meier survival analysis of cumulative reoperation risk. A total of 54 patients were followed-up for more than 10 years.

Figure 3 Probability of reoperation for upper adjacent segments with different modified Pfirrmann and University of California-Los 
Angeles grades. No significant difference was observed between adjacent degenerative grades.

that BMI > 25 kg/m2 was not significantly associated with ASDis but showed a higher 
tendency for reoperation.

Study limitations
This study has some limitations. First, it is a retrospective review of medical records at 
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Figure 4 Survival analysis for the number of Dynesys-instrumented levels. Survival analysis revealed no significant difference in the number of 
instrumented levels.

Figure 5 Survival analysis for a body mass index cutoff of 25 kg/m2. No significant difference was observed between body mass index > 25 kg/m2 and 
body mass index < 25 kg/m2. BMI: Body mass index.

one hospital, representing a single surgeon’s clinical experience with non-fusion 
dynamic stabilization for degenerative lumbar spine disease, and involves patient 
follow-up for reoperation at a single hospital. Second, the rate of reoperation for ASDis 
was relatively low. Strict compliance with conservative measures, such as spinal 
braces and adjustment of daily activity, is believed to significantly decrease ASDis 
progression. Third, only 13 patients underwent reoperation; an analysis of a larger 
number of patients would allow drawing of more precise conclusions. Fourth, before 
the secondary endpoint of our study (November 2019), more than 20 elderly patients 
had died due to age, cancer, cardiovascular disease, cardiopulmonary trauma, and 
other non-Dynesys surgery-related conditions.

CONCLUSION
The concept of patients with more degenerative changes in adjacent segments being 
more prone to revision for ASDis appears reasonable. Nonetheless, our results indicate 
that the modified Pfirrmann grade was not a significant factor that influenced the rate 
of revision for ASDis. In addition, the number of stabilized levels tended not to affect 
the rate of reoperation for ASDis and was not a risk factor. Finally, BMI was not a risk 
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factor for ASDis reoperation but displayed a higher tendency towards reoperation; 
thus, BMI should be considered before surgery. Greater preexisting upper ASDeg was 
not related to a higher rate of reoperation for ASDis after Dynesys surgery. Being 
overweight tended to increase the reoperation risk after Dynesys surgery for ASDis.

ARTICLE HIGHLIGHTS
Research background
Dynesys surgery is believed to decrease adjacent segment disease compared to fusion 
surgery.

Research motivation
The main topics, key problems to be solved, and significance of solving these problems 
for future research in this field should be described in detail.

Research objectives
To determine the relationship between preoperative adjacent degeneration condition 
and adjacent segment disease requiring surgery.

Research methods
This is a retrospective study involving 212 patients. Data on University of California-
Los Angeles and modified Pfirrmann grading were analyzed with Kaplan-Meier 
survival curves and Cox proportional hazards models.

Research results
No static significant difference exists between higher vs lower University of California-
Los Angeles grades of adjacent segment degeneration (ASDeg). No static significant 
difference exists between higher vs lower modified Pfirrmann grades of ASDeg.

Research conclusions
Greater preexisting upper ASDeg was not related to a higher rate of reoperation for 
adjacent segment disease following Dynesys surgery.

Research perspectives
A cohort study on the relationship between pre-existing ASDeg and surgery for 
adjacent segment disease is lacking.
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