
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 December 26; 10(36): 13148-13469

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I December 26, 2022 Volume 10 Issue 36

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 36 December 26, 2022

MINIREVIEWS

Liver injury in COVID-19: Holds ferritinophagy-mediated ferroptosis accountable13148

Jia FJ, Han J

Amebic liver abscess by Entamoeba histolytica13157

Usuda D, Tsuge S, Sakurai R, Kawai K, Matsubara S, Tanaka R, Suzuki M, Takano H, Shimozawa S, Hotchi Y, Tokunaga S, 
Osugi I, Katou R, Ito S, Mishima K, Kondo A, Mizuno K, Takami H, Komatsu T, Oba J, Nomura T, Sugita M

Living with liver disease in the era of COVID-19-the impact of the epidemic and the threat to high-risk 
populations

13167

Barve P, Choday P, Nguyen A, Ly T, Samreen I, Jhooty S, Umeh CA, Chaudhuri S

Cortical bone trajectory screws in the treatment of lumbar degenerative disc disease in patients with 
osteoporosis

13179

Guo S, Zhu K, Yan MJ, Li XH, Tan J

Probiotics for preventing gestational diabetes in overweight or obese pregnant women: A review13189

Deng YF, Wu LP, Liu YP

ORIGINAL ARTICLE

Retrospective Cohort Study

Effectiveness of microwave endometrial ablation combined with hysteroscopic transcervical resection in 
treating submucous uterine myomas 

13200

Kakinuma T, Kakinuma K, Shimizu A, Kaneko A, Kagimoto M, Okusa T, Suizu E, Saito K, Matsuda Y, Yanagida K, 
Takeshima N, Ohwada M

Antibody and complement levels in patients with hypersplenism associated with cirrhotic portal 
hypertension and therapeutic principles

13208

Zhang K, Zeng M, Li YJ, Wu HF, Wu JC, Zhang ZS, Zheng JF, Lv YF

Retrospective Study

Case series in Indonesia: B.1.617.2 (delta) variant of SARS-CoV-2 infection after a second dose of vaccine13216

Karuniawati A, Syam AF, Achmadsyah A, Ibrahim F, Rosa Y, Sudarmono P, Fadilah F, Rasmin M

Endobronchial ultrasound-guided transbronchial needle aspiration in intrathoracic lymphadenopathy 
with extrathoracic malignancy

13227

Li SJ, Wu Q

Analysis of the clinical efficacy of two-stage revision surgery in the treatment of periprosthetic joint 
infection in the knee: A retrospective study

13239

Qiao YJ, Li F, Zhang LD, Yu XY, Zhang HQ, Yang WB, Song XY, Xu RL, Zhou SH



WJCC https://www.wjgnet.com II December 26, 2022 Volume 10 Issue 36

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 36 December 26, 2022

Prognostic factors for disease-free survival in postoperative patients with hepatocellular carcinoma and 
construction of a nomogram model

13250

Luo PQ, Ye ZH, Zhang LX, Song ED, Wei ZJ, Xu AM, Lu Z

Oral higher dose prednisolone to prevent stenosis after endoscopic submucosal dissection for early 
esophageal cancer

13264

Zhan SG, Wu BH, Li DF, Yao J, Xu ZL, Zhang DG, Shi RY, Tian YH, Wang LS

Predictive value of the unplanned extubation risk assessment scale in hospitalized patients with tubes13274

Liu K, Liu Z, Li LQ, Zhang M, Deng XX, Zhu H

Classification of rectal cancer according to recurrence types - comparison of Japanese guidelines and 
Western guidelines

13284

Miyakita H, Kamei Y, Chan LF, Okada K, Kayano H, Yamamoto S

Risk of critical limb ischemia in long-term uterine cancer survivors: A population-based study13293

Chen MC, Chang JJ, Chen MF, Wang TY, Huang CE, Lee KD, Chen CY

Serum Spondin-2 expression, tumor invasion, and antitumor immune response in patients with cervical 
cancer

13304

Zhang LL, Lin S, Zhang Y, Yao DM, Du X

Thoracic para-aortic lymph node recurrence in patients with esophageal squamous cell carcinoma: A 
propensity score-matching analysis

13313

Li XY, Huang LS, Yu SH, Xie D

Anastomotic leakage in rectal cancer surgery: Retrospective analysis of risk factors13321

Brisinda G, Chiarello MM, Pepe G, Cariati M, Fico V, Mirco P, Bianchi V

META-ANALYSIS

Successful outcomes of unilateral vs bilateral pedicle screw fixation for lumbar interbody fusion: A meta-
analysis with evidence grading

13337

Sun L, Tian AX, Ma JX, Ma XL

CASE REPORT

Pregnancy-induced leukocytosis: A case report13349

Wang X, Zhang YY, Xu Y

Acute moderate to severe ulcerative colitis treated by traditional Chinese medicine: A case report13356

Wu B

Solitary hyoid plasmacytoma with unicentric Castleman disease: A case report and review of literature13364

Zhang YH, He YF, Yue H, Zhang YN, Shi L, Jin B, Dong P

Recurrence of intratendinous ganglion due to incomplete excision of satellite lesion in the extensor 
digitorum brevis tendon: A case report

13373

Park JJ, Seok HG, Yan H, Park CH



WJCC https://www.wjgnet.com III December 26, 2022 Volume 10 Issue 36

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 36 December 26, 2022

Two methods of lung biopsy for histological confirmation of acute fibrinous and organizing pneumonia: A 
case report

13381

Liu WJ, Zhou S, Li YX

Application of 3D-printed prosthesis in revision surgery with large inflammatory pseudotumour and 
extensive bone defect: A case report

13388

Wang HP, Wang MY, Lan YP, Tang ZD, Tao QF, Chen CY

Undetected traumatic cardiac herniation like playing hide-and-seek-delayed incidental findings during 
surgical stabilization of flail chest: A case report

13396

Yoon SY, Ye JB, Seok J

Laparoscopic treatment of pyogenic liver abscess caused by fishbone puncture through the stomach wall 
and into the liver: A case report

13402

Kadi A, Tuergan T, Abulaiti Y, Shalayiadang P, Tayier B, Abulizi A, Tuohuti M, Ahan A

Hepatic sinusoidal obstruction syndrome induced by tacrolimus following liver transplantation: Three 
case reports

13408

Jiang JY, Fu Y, Ou YJ, Zhang LD

Staphylococcus aureus bacteremia and infective endocarditis in a patient with epidermolytic hyperkeratosis: 
A case report

13418

Chen Y, Chen D, Liu H, Zhang CG, Song LL

Compound heterozygous p.L483P and p.S310G mutations in GBA1 cause type 1 adult Gaucher disease: A 
case report

13426

Wen XL, Wang YZ, Zhang XL, Tu JQ, Zhang ZJ, Liu XX, Lu HY, Hao GP, Wang XH, Yang LH, Zhang RJ

Short-term prone positioning for severe acute respiratory distress syndrome after cardiopulmonary 
bypass: A case report and literature review

13435

Yang JH, Wang S, Gan YX, Feng XY, Niu BL

Congenital nephrogenic diabetes insipidus arginine vasopressin receptor 2 gene mutation at new site: A 
case report

13443

Yang LL, Xu Y, Qiu JL, Zhao QY, Li MM, Shi H

Development of dilated cardiomyopathy with a long latent period followed by viral fulminant 
myocarditis: A case report

13451

Lee SD, Lee HJ, Kim HR, Kang MG, Kim K, Park JR

Hoffa's fracture in a five-year-old child diagnosed and treated with the assistance of arthroscopy: A case 
report

13458

Chen ZH, Wang HF, Wang HY, Li F, Bai XF, Ni JL, Shi ZB

LETTER TO THE EDITOR

Precautions before starting tofacitinib in persons with rheumatoid arthritis13467

Swarnakar R, Yadav SL



WJCC https://www.wjgnet.com IX December 26, 2022 Volume 10 Issue 36

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 36 December 26, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Janardhan Mydam, MD, Assistant Professor, Consultant 
Physician-Scientist, Statistician, Division of Neonatology, Department of Pediatrics, John H. Stroger, Jr. Hospital of 
Cook County1969 W. Ogden, Chicago, IL 60612, United States. mydamj@gmail.com

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 abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central, 
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology 
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021 
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator: 
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's 
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Yi Yuan; Production Department Director: Xu Guo; 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

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

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 26, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 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 13337 December 26, 2022 Volume 10 Issue 36

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 December 26; 10(36): 13337-13348

DOI: 10.12998/wjcc.v10.i36.13337 ISSN 2307-8960 (online)

META-ANALYSIS

Successful outcomes of unilateral vs bilateral pedicle screw fixation 
for lumbar interbody fusion: A meta-analysis with evidence grading

Lei Sun, Ai-Xian Tian, Jian-Xiong Ma, Xin-Long Ma

Specialty type: Medicine, research 
and experimental

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

Peer-review model: Single blind

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

P-Reviewer: Chhabra HS, India; 
Chrcanovic BR, Sweden

Received: August 19, 2022 
Peer-review started: August 19, 
2022 
First decision: October 21, 2022 
Revised: November 16, 2022 
Accepted: December 5, 2022 
Article in press: December 5, 2022 
Published online: December 26, 
2022

Lei Sun, Ai-Xian Tian, Jian-Xiong Ma, Xin-Long Ma, Orthopedic Research Institute, Tianjin 
Hospital, Tianjin University, Tianjin 300050, China

Corresponding author: Xin-Long Ma, MS, Professor, Orthopedic Research Institute, Tianjin 
Hospital, Tianjin University, No. 122 Munan Street, Heping District, Tianjin 300050, China. 
tianax1986@126.com

Abstract
BACKGROUND 
Whether it’s better to adopt unilateral pedicle screw (UPS) fixation or to use 
bilateral pedicle screw (BPS) one for lumbar degenerative diseases is still contro-
versially undetermined.

AIM 
To make a comparison between UPS and BPS fixation as to how they work effica-
ciously and safely in patients suffering from lumbar degenerative diseases.

METHODS 
We have searched a lot in the databases through 2020 with index terms such as 
“unilateral pedicle screw fixation” and “bilateral pedicle screw fixation.” Only 
randomized controlled trials and some prospective cohort studies could be found, 
yielding 15 studies. The intervention was unilateral pedicle screw fixation; 
Primarily We’ve got outcomes of complications and fusion rates. Secondarily, 
we’ve achieved outcomes regarding total blood loss, operative time, as well as 
length of stay. Softwares were installed and utilized for subgroup analysis, 
analyzing forest plots, sensitivity, heterogeneity, forest plots, publication bias, and 
risk of bias.

RESULTS 
Fifteen previous cases of study including 992 participants have been involved in 
our meta-analysis. UPS had slightly lower effects on fusion rate [relative risk (RR) 
= 0.949, 95%CI: 0.910 to 0.990, P = 0.015], which contributed mostly to this meta-
analysis, and similar complication rates (RR = 1.140, 95%CI: 0.792 to 1.640, P = 
0.481), Δ visual analog scale [standard mean difference (SMD) = 0.178, 95%CI: -
0.021 to 0.378, P = 0.080], and Δ Oswestry disability index (SMD = -0.254, 95%CI: -
0.820 to 0.329, P = 0.402). In contrast, an obvious difference has been observed in 
Δ Japanese Orthopedic Association (JOA) score (SMD = 0.305, 95%CI: 0.046 to 
0.563, P = 0.021), total blood loss (SMD = -1.586, 95%CI: -2.182 to -0.990, P = 0.000), 
operation time (SMD = -2.831, 95%CI: -3.753 to -1.909, P = 0.000), and length of 

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i36.13337
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hospital stay (SMD = -0.614, 95%CI: -1.050 to -0.179, P = 0.006).

CONCLUSION 
Bilateral fixation is more effective than unilateral fixation regarding fusion rate after lumbar 
interbody fusion. However, JOA, operation time, total blood loss, as well as length of stay were 
improved for unilateral fixation.

Key Words: Unilateral pedicle screw fixation; Bilateral pedicle screw fixation; Meta-analysis; Spinal fusion 
surgery; Discectomy; Lumbar interbody fusion

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This literature is not strongly conclusive regarding whether bilateral pedicle screw (BPS) fixation 
or unilateral pedicle screw (UPS) one is more efficacious and safe for patients with lumbar degenerative 
diseases. While BPS has been considered standard, it has been associated with excessive rigidity and 
clinically adverse effects clinically, for example, device-related osteoporosis, adjacent segment 
degeneration, and a higher risk of other complications. This was the first large scale meta-analysis 
comparing UPS and BPS. We found UPS to have a slightly more poor fusion rate, but significantly 
improved prognosis regarding several clinical outcomes, possibly associated with minimal invasion.

Citation: Sun L, Tian AX, Ma JX, Ma XL. Successful outcomes of unilateral vs bilateral pedicle screw fixation for 
lumbar interbody fusion: A meta-analysis with evidence grading. World J Clin Cases 2022; 10(36): 13337-13348
URL: https://www.wjgnet.com/2307-8960/full/v10/i36/13337.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i36.13337

INTRODUCTION
Lumbar interbody fusion (LIF) or spinal fusion surgery was independently proposed by Hibbs et al[1] in 
1911. To date, this surgical procedure has been used to treat spinal disorders including degenerative 
vertebral disease, trauma, infection, and tumors for more than a century. The main procedures include 
discectomy, endplate preparation, bone grafting, cage insertion, pedicle screw placement, or standalone. 
Patient expectations and the increasing demand for shorter hospital stays have led to more innovative 
surgical techniques. There are five major surgical approaches: posterior LIF, anterior LIF, lateral LIF, 
transforaminal LIF, and oblique LIF or anterior to the psoas. The choice of surgical approach is often 
determined by surgeon preference and patient factors, as there has been no clear or strong evidence 
regarding which approach is superior[2-5]. The most common internal fixation method for fusion is 
posterior pedicle screw fixation, and bilateral pedicle screw (BPS) fixation is considered a standard 
procedure. However, excessive rigidity is suspected to result in clinically adverse effects, such as 
adjacent segment degeneration, device-related osteoporosis, and a higher risk of other complications[6]. 
While there is plenty of research exploring two pedicle screw fixations, most studies were limited by 
their retrospective nature, lack of a comparison group, or inadequate follow-up[7,8]. Previous meta-
analyses also included the limitations of not including all prospective studies and incorporating many 
retrospective studies, and the results may be biased[8,9]. We retrieved all the literature about unilateral 
and BPS fixation after lumbar fusion in recent years and included the latest randomized controlled trials 
(RCTs) and prospective cohort studies. The results were meta-analyzed to provide a reference for future 
clinical work.

MATERIALS AND METHODS
Literature search
We retrieved relevant studies using “Unilateral Pedicle Screw fixation,” “lumbar interbody fusion,” 
“lumbar degenerative diseases” along with “Bilateral Pedicle Screw fixation,” as key words with 
Boolean operators “AND” or “OR” in electronic databases, namely, EMBASE, the Cochrane Library and 
PubMed as of January 2020. While only prospective cohort studies and RCTs carried out upon human 
subjects were kept for further use. For presenting the flowchart of the trial selection, Figure 1 has been 
worked out. PRISMA guidelines, Cochrane Handbook and GRADE system are adopted as well for 
assessing qualities from involved study so as for convincing that the data herein presented were not 
only reliable but verifiable as well[10-12].

https://www.wjgnet.com/2307-8960/full/v10/i36/13337.htm
https://dx.doi.org/10.12998/wjcc.v10.i36.13337
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Figure 1 Flow diagram of study searching and selection process.

Selection criteria
The PICOS (Population, Intervention, Comparison, Outcome, and Study design) outline was used for 
including studies in the review. Inclusion criteria: (1) RCTs or prospective cohort studies; (2) The study 
population was patients with BPS fixation or UPS one after lumbar interbody fusion; (3) The 
intervention was UPS fixation, UPS fixation was also adopted for comparison; and (4) The primary 
outcomes were fusion rate and complications such as screw loosening, cage migration, infection, psoas, 
and neural symptoms. The secondary outcomes included changes in the following: Visual Analog Scale 
(VAS) score, Oswestry Disability Index (ODI) score, Japanese Orthopedic Association (JOA) score, 
operation time, total blood loss, as well as in-hospital duration. Exclusion criteria were: (1) No report on 
fusion rate or complication rate; (2) Study on recurrent lumbar diseases or revision surgeries; and (3) 
Repeated studies.

Data extraction
Two independent researchers searched the papers independently using the same search strategy, and a 
third researcher resolved any disagreement. Two reviewers collected the obtainable data from the 
involved studies independently, and any disagreement between the two reviewers was resolved by a 
third reviewer. Relevant data consist of names of the authors, dates of publication, types of intervention, 
ages, sample sizes, outcomes, follow-up duration, and types of reference. we obtained the outcome data, 
or estimated statistics via the data provided either in tables or in figures if we could not obtain the data 
directly from the statements of the articles. We present the baseline characteristics of the involved trials 
in Table 1.

Risk of bias assessment
The methodological qualities and foundation of the involved studies were assessed in accordance with 
the Cochrane Handbook for Systematic Reviews of Interventions. Based on the included literature, the 
two researchers evaluated adequate sequence generation, allocation concealment, binding, selective 
reporting, and other bias as being at high, low, or unclear risks of bias. If there were any inconsistency, 
the third researcher would be consulted to deal with it (Figures 2 and 3).
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Table 1 Characteristics of included randomized controlled trial

Number of 
patients (n) Gender (M/F) Age (yr, mean ± 

SD) Follow-up (mo)
Ref.

UPS BPS UPS BPS UPS BPS UPS BPS

Type of 
operation

Surgical 
segments

Reference 
type

Gu et al[13], 2015 35 39 17/18 21/18 64.5 ± 
8.0

66.1 ± 
7.1

32.1 ± 
7.5

31.7 ± 
8.0

MI-TLIF 2 Prospective 
cohort 

Shen et al[14], 2014 31 34 17/14 16/18 57.3 ± 
11.7

58.9 ± 
10.1

26.6 ± 
4.5

26.6 ± 
4.5

MI-TLIF 1 RCT

Zhang et al[15], 2014 33 35 14/19 10/25 59.4 ± 
10.2

55.7 ± 
11.6

25.6 ± 
4.5

25.6 ± 
4.5

TLIF 2 RCT 

Dong et al[16], 2014 20 19 6/14 6/13 54.0 ± 
12.3

56.6 ± 
14.7

24 24 PLIF 1 RCT

Chen et al[17], 2014 15 15 10/5 8/7 43.1 ± 
5.8

44.9 ± 
6.5

15.2 ± 
3.25

15.2 ± 
3.25

MI-TLIF NG RCT

Gologorsky et al[18], 
2014

40 40 19/21 21/19 41.6 46.9 52 ± 6.5 52 ± 6.5 TLIF 1 or 2 Prospective

Lin et al[19], 2013 43 42 19/24 20/22 67 65.5 26 ± 3.5 26 ± 3.5 MI-TLIF 1 RCT

Duncan et al[20], 
2013

46 56 20/26 20/36 53.5 ± 
14.75

55.7 ± 14 25.1 25.1 TLIF 1 or 2 RCT

Dahdaleh et al[21], 
2013

16 20 6/10 20/36 62.2 ± 
13.1

57.3 ± 
11.2

11.4 ± 
6.1

12.4 ± 
7.2

MI-TLIF 1 RCT 

Choi et al[22], 2013 26 27 12/14 9/18 53.39 ± 
14.31

56.22 ± 
12.62

27.52 ± 
3.3

28.85 ± 
4.37

MI-TLIF NG RCT

Xie et al[23], 2012 56 52 32/24 28/24 56.2 ± 8 55 ± 8.5 36 ± 3 36 ± 3 PLIF 1 or 2 RCT 

Aoki et al[24], 2012 25 25 8/17 12/13 66.2 ± 
8.3

65.6 ± 
8.8

31 ± 
3.25

31.2 ± 
4.5

TLIF 1 RCT

Xue et al[25], 2012 37 43 17/20 18/25 57.1 ± 
8.1

58.2 ± 
7.6

25.3 ± 
3.5

25.3 ± 
3.5

TLIF 1 or 2 RCT

Feng et al[26], 2011 20 20 12/8 10/10 53.75 53.2 24 24 TLIF 1 RCT

Fernández-Fairen et 
al[27], 2007

40 42 15/24 15/27 60.8 ± 
5.33

61.42 ± 
5.47

36 36 PLIF 1 or 2 RCT

F: Female M: Male; MI-TLIF: Minimally invasive transforaminal lumbar interbody fusion; TLIF: Transforaminal lumbar interbody fusion; PLIF: Posterior 
lumbar interbody fusion; RCT: Randomized controlled trial.

Figure 2 Risk of bias graph.

Grading quality of evidence
The GRADE software has been used to conduct evaluation on the convincing level of evidence and 
strength of recommendations for the involved outcomes. Initially, RCTs were considered to have high 
confidence, and cohort studies low confidence as for the estimate of effect. Factors which may have 
decreased the level of confidence level included inconsistency, limitations, imprecision, indirectness, as 
well as publication bias. Factors that may have raised confidence level consisted of plausible 
confounding, large effect and dose-response. We present the results of GRADE analysis in Table 2.
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Table 2 The GRADE evidence quality for each outcome

Decrease quality of evidence Increase quality of evidence
No of 
studies Design

Limitations Inconsistency Indirectness Imprecision Publication 
bias

Large 
effect

Plausible 
confounding

Does-
response

Quality Importance

Fusion rate RCT No No No No Unlikely No No No High 
(++++)

Critical

Complications RCT No No No Serious Very likely No No No Very low 
(+---)

Critical

-Δ VAS RCT No Serious No No Likely No No No Low (++-
-)

Important

Δ ODI RCT No Serious No No Likely No No No Low (++-
-)

Important

Δ JOA RCT No Serious No No Unlikely No No No Moderate 
(+++-)

Important

Total blood 
loss

RCT No Serious No No Very likely No No No Very low 
(+---)

Important

Operation 
time

RCT No Serious No No Unlikely No No No Moderate 
(+++-)

Important

Length of 
hospital stay

RCT No Serious No No Very likely No No No Very low 
(+---)

Important

High quality: Further research is very unlikely to change our confidence in the estimate of effect; Moderate quality: Further research is likely to have an important 
impact on our confidence in the estimate of effect and may change the estimate; Low quality: Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the estimate; Very low quality: We are very uncertain about the estimate. VAS: Visual analog scale; ODI: 
Oswestry disability index; JOA: Japanese Orthopedic Association; RCT: Randomized controlled trial.

Statistical analysis
Meta-analyses have been conducted using RevMan 5.3 software and STATA 13.1. The Standard Mean 
Difference (SMD) has been applied to make assessment of consecutive outcomes, with 95% Confidence 
Interval (CI). Relative Risk (RR) with 95%CI was adopted to make assessments of the dichotomous 
outcomes. The inverse variance, Mantel-Haenszel, and DerSimonian-Laird approaches have been 
applied to make combination of separated statistics. The results have been considered statistically 
important at P values < 0.05.

Investigation of heterogeneity and publication bias
Heterogeneity out of studies has undergone evaluation via I2 values and and considered high if I2 ≥ 50% 
or low if I2 < 50%, respectively. An fixed-effects model was adopted when I2 ≥ 50%, whereas an effect 
model of random type was used when I2 < 50%. Subgroup analyses and sensitivity analysis ones have 
been conducted to figure out the heterogeneity source, while I2 ≥ 50%. Stata13.1 adopted for evaluation 
of the publication bias.

RESULTS
Search results
According to the index words, 314 citations were identified from the electronic databases. A total of 130 
citations were duplicated, and 143 citations were excluded from the title and abstract, such as irrelevant 
articles, reviews, and case reports. Additionally, 26 retrospective studies were excluded from the 
analysis. Ultimately, 15 RCTs were included[13-27]. However, the limitation is that not every study 
included contains every outcome of interest. We summarized the characteristics of the involved studies 
and presented in Table 1.

Primary outcome 
The complications and fusion rate of the two internal fixations were the primary outcomes from the 
meta-analysis, used for evaluating efficacy and safety.

Fusion rate
Eleven studies assessed the fusion rate of 708 patients followed up for at least 12 mo. Compared with 
BPS, UPS had a slightly lower fusion rate (RR = 0.949, 95%CI: 0.910 to 0.990, P = 0.015, Figure 4A). The 
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Figure 3 Risk of bias summary.

Figure 4 Forest plots of fusion rates and complications. A: Fusion rates; B: Complications.

age subgroup analysis indicated that the significant difference disappeared in patients aged > 60 years 
(RR = 0.975, 95%CI: 0.914 to 1.041, P = 0.455, Figure 5A). The type of operation subgroup analysis 
showed that TLIP significantly reduced the fusion rate of the UPS (SMD = 0.921, 95%CI: 0.857 to 0.988, P 
= 0.022, Figure 5B).

Complications
Thirteen studies assessed the fusion cage migration rate of 918 patients followed up for at least 12 mo. 
No drastic difference has been observed between both internal fixation approaches (RR = 1.140, 95%CI: 
0.792 to 1.640, P = 0.481, Figure 4B).

Secondary outcome
The enhancements in VAS, JOA, and ODI scores were considered subjective. To some extent, operation, 
blood loss, as well as in-hospital duration depended upon the surgeon’s proficiency. Therefore, these 
outcomes are secondary but essential indicators of prognosis in clinical practice.

Improvement of VAS, ODI and JOA: There was no significant difference in ΔVAS or ΔODI (ΔVAS, 
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Figure 5 Forest plots of subgroup analysis.

Figure 6 Forest plots of Δ visual analog scale, Δ Oswestry disability index, and Δ Japanese Orthopedic Association. A: Δ visual analog 
scale; B: Δ Oswestry disability index; C: Δ Japanese Orthopedic Association.

SMD = 0.178, 95%CI: -0.021 to 0.378, P = 0.080; ΔODI, SMD = -0.254, 95%CI: -0.820 to 0.329, P = 0.402, 
Figure 6A and B). However, compared with BPS, UPS significantly improved ΔJOA (SMD = 0.305, 
95%CI: 0.046 to 0.563, P = 0.021, Figure 6C).

Total blood loss, operation time, as well as in-hospital duration: Compared with BPS, UPS 
significantly reduced the total blood loss, operation time, and length of hospital stay (total blood loss, 
SMD = -1.586, 95%CI: -2.182 to -0.990, P = 0.000; operation time, SMD = -2.831, 95%CI: -3.753 to -1.909, P 
= 0.000; length of hospital stay, SMD = -0.614, 95%CI: -1.050 to -0.179, P = 0.006, Figure 7A-C).

Quality assessment
We present baseline characteristics of the involved trials in Table 1, and results of GRADE analysis are 
presented in Table 2. The included studies met the principles of randomized controlled trials with a 
high level of evidence (Figures 2 and 3). Given medical ethics and patients’ informed consent rights, 
these RCTs rarely mention whether to adopt allocation concealment and blind methods, especially 
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Figure 7 Forest plots of total blood loss, operation time, and length of hospital stay. A: Total blood loss; B: Operation time; C: Length of hospital 
stay.

single-blind methods. We used the Harbord method and considered that no significant publication bias 
has been observed in the fusion rate (P = 0.710, Figure 8A). We conducted a sensitivity analysis with 
metatrim and metaninf and considered the included studies to be steady (Figure 8B and C).

DISCUSSION
This study suggested that UPS had a poorer fusion rate but significantly improved prognosis regarding 
several clinical outcomes.

However, the choice between unilateral and BPS fixation after lumbar fusion remains controversial. 
The BPS provides greater immediate stability, and the UPS significantly decreases the stiffness of the 
instrumented segment and surgical trauma. In recent years, many clinical follow-up studies and human 
cadaver studies have shown that UPS is as effective as BPS, and that UPS can achieve biomechanical 
stability comparable to that of BPS[28-32]. Computer simulation studies, such as finite element studies, 
also support UPS[33].

However, there are some objections to this approach. Kasai reported that UPS offers only uneven 
fixation in a human cadaver study, whereas BPS may allow excellent fixation in all directions[34]. 
Schleicher performed stiffness testing in fresh-frozen human cadaveric lumbar spine motion segments 
and concluded that BPS offers significantly more stability than UPS in the majority of test modes[35]. 
Many studies have found no significant difference in only one- or two-level interbody fusion[36]. Our 
study shows that there is a slightly lower fusion rate in UPS, even with short-segment fixation, which is 
different from those reported previously[37,38]. In terms of the rate of fusion cage migration, previous 
studies have found that UPS generates more cage migration than BPS[39]. After synthesizing the newly 
published studies, our evidence shows no difference in the rate of fusion cage migration between UPS 
and BPS. In terms of Improvement of VAS, ODI and JOA, there was no difference between UPS and 
BPS, which was consistent with the conclusion of previous studies[39]. In terms of total blood loss, 
operation time, and the length of hospital stay, UPS was lower than BPS, which was consistent with the 
actual clinical situation. Unilateral PS fixation avoided contralateral exposure and reduced trauma. 
Therefore, UPS fixation can not only shorten the operation time and reduce surgical trauma, but also 
reduce the recovery time[40]. GRADE is one of the widely adopted approaches in industries of public 
health and medicine to make assessment of the evidence’s outcome-specific certainty through systemat-
ically conducted reviews[41]. Our results show that the level of evidence is high. Therefore, we believe 
that this is the main contribution of the present meta-analysis. Although UPS has many advantages, BPS 
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Figure 8 Publication bias, metatrim, and metaninf of fusion rate. A: Publication bias; B: Metatrim; C: Metaninf.

is much preferred, assuming there isn’t sufficient stability, such as during long segment fixation. 
However, current data only provide weak support, if any, favoring BPS over UPS for clinical 
improvement in fusion rates.

Within aging populations, there is a significant increase in lumbar degenerative diseases (LDD), 
resulting in great pain and reduced quality of life for patients[42]. Early increase of fusion rate and relief 
of pain, so that patients can move early, can effectively reduce venous thrombosis, pulmonary infection, 
pressure sores, and other complications[7,43]. Shortening hospital stay and reducing nosocomial 
infections are particularly important for the recovery of elderly patients[44]. Thus, it is urgently 
demanded to explore feasible, secure, and effective treatments for LDD.

Our study also has some limitations. First, all studies were single-center studies with small sizes of 
samples, which could possibly bring about selection bias. Second, none of the RCTs included in this 
study used blinding methods. Because of the type of intervention, blinding could not be performed to 
prevent the placebo effect or observer bias, resulting in low quality of the methodology. Third, different 
studies had different follow-up times, and the follow-up time of some studies was short. Finally, 
differences in diagnostic criteria, inclusion and exclusion criteria and details of treatment resulted in 
heterogeneity in the meta-analysis. Although subgroup and sensitivity analyses have been conducted, 
confounding statistical outcomes resulted from heterogeneity cannot be excluded to a complete extent.

CONCLUSION
According to our meta-analysis, UPS had a slightly poorer fusion rate but significantly improved 
prognosis regarding many important clinical outcomes, possibly associated with minimal invasion. To 
clarify whether UPS has the same reliability and effectiveness as BPS, longer follow-up and more clinical 
trials, especially RCTs, are required to provide stronger evidence regarding this observation. Further 
multicenter studies with more patients are required to obtain more reliable results.
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ARTICLE HIGHLIGHTS
Research background
The use of unilateral pedicle screw (UPS) or bilateral pedicle screw (BPS) fixation for lumbar 
degenerative diseases remains controversial.

Research motivation
To provide objective evidence for the selection of UPS or BPS fixation for lumbar degenerative diseases.

Research objectives
To compare the efficacy and safety of UPS and BPS fixation in patients with lumbar degenerative 
diseases.

Research methods
We used meta-analysis to systematically review the current evidence.

Research results
UPS had slightly lower effects on fusion rate, which was the main contribution of this meta-analysis, 
and similar complication rates, Δ visual analog scale, and Δ Oswestry disability index. In contrast, 
there was a significant difference in Δ Japanese Orthopedic Association (JOA) score, total blood loss, 
operation time, and length of hospital stay.

Research conclusions
Unilateral fixation is less effective than bilateral fixation regarding fusion rate after lumbar interbody 
fusion. However, JOA, total blood loss, operation time, and length of stay were improved for unilateral 
fixation.

Research perspectives
To clarify whether UPS has the same reliability and effectiveness as BPS, longer follow-up and more 
clinical trials, especially RCTs, are required to provide stronger evidence regarding this observation. 
Further multicenter studies with more patients are required to obtain more reliable results.
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