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� OISD has equal efficacy with EISD.
� With same complication rate, EISD intervention has same safety as OISD.
� EISD with minor intraoperative trauma is recommended as a valuable alternative for CuTS.
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a b s t r a c t

Objective: We conducted this systematic review and meta-analysis to compare the clinical efficacy and
safety between open and endoscopic in situ decompression surgery methods for cubital tunnel syn-
drome (CuTS).
Methods: PubMed, Medline, Embase, Cochrane Library and CNKI were searched for eligible studies. The
data were extracted by two of the coauthors (WL, BYF) independently and were analyzed using RevMan
statistical software, version 5.1. Relative risks (RRs) and 95% confidence intervals (CIs) were calculated.
Cochrane Collaboration's Risk of Bias Tool and the NewcastleeOttawa Scale were used to assess the risk
of bias.
Results: Seven studies were included for systematic review, and six studies were included for meta-
analysis. The CuTS patients received open in situ decompression (OISD) or endoscopic in situ decom-
pression (EISD). A pooled analysis of postoperative Bishop score showed that the difference was not
statistically significant between the EISD group and the OISD group (RR ¼ 0.99, 95% CI ¼ 0.88e1.12,
P ¼ 0.88). The overall estimate of postoperative satisfaction between the EISD group and the OISD group
was not found to be significant (RR ¼ 0.98, 95% CI ¼ 0.89e1.08, P ¼ 0.70). The overall estimate of
complications (RR ¼ 0.88, 95% CI ¼ 0.24e3.29, P ¼ 0.85) suggested that the difference was not statis-
tically significant.
Conclusions: EISD and OISD for treating CuTS have equivalent efficacy for postoperative clinical
improvement, whereas the incidences of complications of endoscopic surgical procedure were also same
as those with the open surgical procedure. In situ decompression (especially EISD, with minor intra-
operative trauma) could be treated as a valuable alternative to treat CuTS.

© 2016 IJS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Cubital tunnel syndrome (CuTS), also known as delayed ulnar
neuritis, is a peripheral nerve entrapment disease, the incidence of

which ranks second only to carpal tunnel syndrome [1]. Roughly 25
people out of every 100,000 suffer ulnar nerve symptoms each year
[2]. The symptoms of CuTS in patients are often related to numb-
ness and tingling sensations in the ring and little finger as well as
pain in the elbow and sensory changes after bending the elbow for
a long time. When it becomes more severe, intrinsic muscle atro-
phy of the hand, loss of muscle tone, and claw hand deformity will
appear [3]. If conservative treatment fails, many different surgery
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methods can be considered, such as in situ decompression, anterior
transposition of the ulnar nerve and endoscopic decompression [4].
The best surgical selection for CuTS remains controversial.
Although the traditional view strongly recommends anterior
transposition of the ulnar nerve, at immediate follow-up there is no
obvious difference between in situ decompression alone and in
combination with anterior transposition. Even in situ decompres-
sion could be treated as a simple and practical method [5].

In 1995, Tsai et al. [6] first reported on endoscopic decompres-
sion of the ulnar nerve, which coincided with the updating of
endoscopic instruments. The advantages of this method are rapid
recovery, less operative trauma, less discomfort, fewer complica-
tions and less postoperative scarring for the patient [7]. Has
endoscopic decompression performed better than open decom-
pression? Some surgeons see no outcome differences between
open and endoscopic in situ decompression [8,9], while other au-
thors strongly recommend the endoscopic technique as the new
standard treatment procedure for CuTS [10,11]. Although some
studies reported excellent results with the endoscopic decom-
pression technique, it is still unclear whether this technique is
really superior to the standard open decompression.

However, there have been no systematic, quantitative evalua-
tions between endoscopic decompression and open decompression.
In this article, we included 7 relevant studies to compare the clinical
efficacy and safety of open and endoscopic in situ decompression in
CuTS to provide some evidence for clinical decision making.

2. Materials and methods

2.1. Search strategy

Five databases (PubMed, Medline, Embase, Cochrane Library
and CNKI) were searched using keywords such as “delayed ulnar
neuritis”, “ulnar nerve”, “cubital tunnel syndrome”, “endoscopic”
and “open decompression” from 1995 to April 2016, to collect
relevant studies about clinical comparisons of open and endoscopic
in situ decompression in CuTS. The references of published papers
were also assessed for supplementation.

2.2. Inclusion and exclusion criteria

The inclusion criteria included the following: (1) patients
diagnosed with primary cubital tunnel syndrome (or ulnar neu-
ropathy at the elbow) clinically and electrophysiologically, not
caused by surgery or injury; (2) outcomes at least including post-
operative scores or other indices of clinical improvement; (3) pa-
tients treated by either endoscopic in situ decompression (EISD) or
open in situ decompression (OISD); (4) published randomized
controlled clinical trials or retrospective controlled studies; and (5)
articles in the English language. The exclusion criteria were as
follows: (1) insufficient clinical outcome data in studies and (2)
reviews, letters or conference articles.

2.3. Data extraction and quality assessment

Two coauthors (WL, BYF) independently reviewed all of the ti-
tles and abstracts of the searched papers using the standard pro-
tocol. If a paper met the inclusion criteria, we chose the potentially
qualified paper and examined the full text to determine whether to
include it. The extracted data included the characteristics of the
included studies, such as country, study design, sample size, mean
age, intervention and relevant outcome. The risk of bias for ran-
domized controlled trials (RCTs) was evaluated with the Cochrane
Collaboration's Risk of Bias Tool [12]. This risk of bias tool in-
corporates the assessment of randomization (sequence generation

and allocation concealment), blinding (participants and outcome
assessors), incomplete outcome data, selective outcome reporting,
and other risk of bias. The items were judged as “low risk” (þ),
“unclear risk” (?), or “high risk” (�). The Newcastle-Ottawa Scale
[13,14], which contains the assessment of selection (exposed
cohort, noexposed cohort, ascertainment of exposure, outcome of
interest), comparability and outcome (assessment of outcome,
length of follow-up, adequacy of follow-up), was used to evaluate
the quality of observational studies, including retrospective
controlled studies and prospective cohort studies. A higher overall
score indicates a lower risk of bias and a score of 5 or less (out of 9)
corresponds to a high risk of bias.

2.4. Statistical analysis

RevMan statistical software, version 5.1 (Cochrane Collabora-
tion, http://ims.cochrane.org/revman) was used to analyze the
included study data. The Cochrane Handbook's Q test and I2 sta-
tistic were used to determine the heterogeneity among the studies.
If there was significant heterogeneity (P<0.05, I2>50%), random-
effect models were used. Otherwise, fixed-effect models were
applied if there was no significant heterogeneity (P� 0.05, I2 � 0%).
Relative risks (RRs) and 95% confidence intervals (CIs) were calcu-
lated for dichotomous variable.

3. Result

3.1. Search results

A total of 1329 records were identified through computerized
database searching, and 1215 duplicate records were removed.
After reviewing the titles and abstracts of 114 records, 106 obvi-
ously irrelevant records were excluded. A total of 8 full-text articles
were assessed for eligibility, and 1 full-text article was excluded
because it failed to meet the predefined standard protocol. Finally,
two RCTs [15,16] and 5 observational studies [9,17e20] that satis-
fied the inclusion criteria were included in our study. Six of the
included studies had sufficient data for meta-analysis [9,12e15,17].
A detailed study flow diagram is shown in Fig. 1.

3.2. Characteristics of included studies

The characteristics of the 7 included studies are presented in
Table 1. These studies, including 2 RCTs [15,16] and 5 observational
studies (4 retrospective studies [9,17,19,20] and 1 prospective study
[18]), were published from 2009 to 2015. The CuTS patients were
treated with EISD or OISD. Although in Bolster's study [9], control
group patients underwent a minimally invasive technique using an
illuminated speculum, we still considered it OISD. The total sample
sizewas 537: 293 patients in the EISD group and 244 patients in the
OISD group. The studies were conducted in the Netherlands [9],
America [19], France [20], Germany [16,17] and Australia [18]. The
last follow-up duration of the trials ranged from 6 to 139.2 months.
The clinical outcomes of the studies were evaluated mainly based
on Bishop score, satisfaction with results and complications.
Bishop's rating scale, which is defined as poor (0e2), fair (3e4),
good (5e7) and excellent (8e9), was used to evaluate postoperative
outcomes, and it consists of measurements, including patient
satisfaction, overall improvement, severity of residual symptoms,
work status, strength and sensibility [21].

3.3. Methodological assessment of study quality

Methodological quality assessment of the 7 included studies is
presented in Fig. 2, Fig. 3 and Table 2. Because Heikenfeld's and
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