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q Use of abdominal compression device in colonoscopy: a systematic

Cecal intubation time

Experimental Control Mean difference Mean difference
Study or subgroup Mean  SD Total Mean SD Total Weight IV,random,95% CI 1V, random, 95% CI
Crockett et al. 2016 667 398 174 669 438 172 165% -0.02[-0.09.0.86] ——
Goksoy et al. 2021 4183 173 407 192 173 204% -0.17[-0.57,023] =
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Test for overall effect: Z=2.05 (p=0.04) Favours [experimental]  Favours [control]

. Patient discomfort
Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight M-H,random,95% CI M-H, random, 95% CI
Black Brace Support Belt Abdominal Bandage Crockett et al. 2016 149 078 174 136 072 172 172% 0.13 [-0.03,0.29] -
Goksoy et al. 2021 1.7 09 173 1.7 09 173 17.1% 0.00[-0.19,0.19] —.—
Toros et al. 2012 195 1.33 106 287 139 110 163% —0.92([-1.28,-0.56] —_—
Toyoshima et al. 2019 1.79 093 39 207 112 38 156% —0.28 [-0.74,0.18] —_—
Tsutsumi et al. 2007 283 098 105 328 103 107 168% —0.45(-0.72,-0.18] —
Yuetal. 2018 202 105 224 341 094 227 17.1% -139[-1.57,-121] —=—
Total (95% CI) 821 827 100.0% —0.48 [-1.05,0.08] e e
Heterogeneity: Tauw'=0.48; Chi=179.68, df=5 (<0.001);’=97% 5 o5 f

Test for overall effect: Z=1.67 (p=0.09) Favours [experimental] ~ Favours [control]

Employing an abdominal compression device may reduce cecal intubation time, abdominal compression, and postural change,
but have no impact on patient comfort.
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Background/Aims: Colonoscopy for screening is associated with unpleasant experiences for patients, and abdominal compression de-
vices have been developed to minimize these problems. However, there is a paucity of data supporting the therapeutic benefits of this
strategy. This study examined the effects of using an abdominal compression device during colonoscopy on the cecal intubation time
(CIT), abdominal compression, patient comfort, and postural changes.

Methods: We searched PubMed and Scopus (from inception to November 2021) for randomized controlled trials that assessed the ef-
fects of an abdominal compression device during colonoscopy on CIT, abdominal compression, patient comfort, and postural change.
A random-effects meta-analysis was performed. Weighted mean differences (WMDs) and Mantel-Haenszel odds ratios (ORs) were
calculated.

Results: Our pooled analysis of seven randomized controlled trials revealed that abdominal compression devices significantly reduced
CIT (WMD, -0.76 [-1.49 to -0.03] minutes; p=0.04), abdominal compression (OR, 0.52; 95% confidence interval [CI], 0.28-0.94;
p=0.03), and postural changes (OR, 0.46; 95% CI, 0.27-0.78; p=0.004) during colonoscopy. However, our results did not show a signifi-
cant change in patient comfort (WMD, —0.48; 95% CI, —1.05 to 0.08; p=0.09) when using an abdominal compression device.
Conclusions: Our findings demonstrate that employing an abdominal compression device may reduce CIT, abdominal compression,

and postural change but have no impact on patient comfort.

Keywords: Cecum; Colonoscopy; Equipment and supplies; Intubation, gastrointestinal

INTRODUCTION

Colonoscopy is required for both screening and treatment
of colorectal cancer." In the United States, an estimated 14
million colonoscopies are performed annually, and the use of
colonoscopies is increasing globally.” Despite advances in colo-
noscopy equipment and personnel training, the procedure can
be unpleasant for some people.’

A sigmoid loop is produced during colonoscopy, which
may lead to excruciating pain and make endoscope insertion
challenging.” Ancillary maneuvers, such as posture shift and
abdominal compression, are regularly employed to prevent
looping and pain.” Abdominal compression can aid in colo-
noscopy, preventing looping and pain management, as well as
improving access to the cecum. Compression of the abdominal
cavity during colonoscopy can be accomplished manually (by
hand) or with the help of medical instruments that improve
compression, such as abdominal compression devices (ACDs)
or the abdominal corset.” An abdominal corset is a bandage
wrapped around the abdomen and is often used during abdom-
inal surgery to protect the integrity of the sutures and support
the incisional region by providing immobilization.” Although
ACD has been used to reduce cecal intubation time (CIT) and
promote patient comfort, no guidelines or data are supporting
the therapeutic benefits of this method.

Many randomized controlled trials (RCTs) have investigated
the efficacy of encircling an ACD during colonoscopies.™ "
Studies have shown that ACD is effective in shortening the
time required for cecal intubation during surgery.""* However,

investigators have concluded that there are discrepancies in
their findings.” Uncertainty exists due to such uneven results
when ACD is used in patients undergoing colonoscopy. Hence,
we aimed to pool data and conduct a systematic review and
meta-analysis of all relevant studies that reported results on
abdominal compression, patient comfort, postural changes, and
CIT.

METHODS

This systematic review was performed following Cochrane
Handbook for Systematic Reviews of Interventions.”” The study
was reported following the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines.”

Literature search

Two reviewers (AMR and AKS) separately performed a com-
prehensive search of multiple electronic databases and con-
ference proceedings, including PubMed and Scopus (from
inception until November 2021). Supplementary Table 1 lists
the search strategies employed for each database. All the select-
ed articles were imported into EndNote X9 (Thomson Reuters)
to identify and delete duplicates. The remaining studies were
examined by two reviewers, AMR and AKS, based on their ti-
tles and abstracts. The entire material was rigorously examined
against the inclusion and exclusion criteria before articles were
selected. The senior author (YZ) helped resolve any discrepan-
cies.
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Study selection

The studies included in the meta-analysis satisfied the following
inclusion criteria: (1) study type: RCT; (2) population: patients
undergoing colonoscopy; (3) intervention: ACD; (4) compar-
ator: no device; and (5) outcomes: CIT, abdominal compres-
sion, postural changes, and patient comfort. Studies that used
pillow-type compression devices were excluded. Conference

abstracts, case series, case reports, and reviews were excluded.

Data extraction and quality assessment

The first investigator (AMR) extracted the data and the accura-
cy was double-checked by a second investigator (AKS). Baseline
characteristics, outcomes, weighted mean differences (WMD),
Mantel-Haenszel odds ratios (ORs), and 95% confidence inter-
vals (ClIs) were determined. Furthermore, using the Cochrane
risk-of-bias tool for RCTs, two reviewers evaluated the quality
of the RCTs as low, high, or uncertain.

Statistical analysis

Statistical analysis was performed using RevMan software
(Review Manager ver. 5.3.5; The Nordic Cochrane Centre).
We calculated the ORs using the random-effects model and
the Mantel-Haenszel method and estimated the WMD with a
95% CI using the inverse variance for continuous data. The I’
test was used to analyze the heterogeneity in the results of the
studies. An I’ score of 50% indicated a considerable level of het-
erogeneity.* We employed funnel plot asymmetry to detect any
publication bias in the meta-analysis and Egger’s regression test
to quantify funnel plot asymmetry.

RESULTS

The initial search yielded a total of 494 potential articles. After
exclusion, seven studies were included in the meta-analysis. A
PRISMA flowchart summarizing the study selection process is
shown in Figure 1. The total number of participants was 1,708.
The average age of participants was 54.9 years. Three studies
were conducted in Turkey, whereas two were conducted in
Japan, one in China, and one in the United States. The study

L. . . 5,7,10-14
characteristics are summarized in Table 1.”

Outcomes

1) Abdominal compression
Of the seven selected studies, six reported the effect of ACD
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses flowchart.

on abdominal compression (total number of patients, 1,496;
events, 512). According to our pooled analysis, the use of ACD
was significantly associated with lower abdominal compression
during colonoscopy (OR, 0.52; 95% CI, 0.28-0.94; p=0.03; Fig.
2A). There was significant heterogeneity among the included
studies (’=81%, p<0.001).

2) Patient comfort

Six studies reported results for patient comfort (total patients,
1,648). Our pooled analysis demonstrated that the ACD did
not significantly affect the patient's comfort level (WMD,
-0.48; 95% CI, -1.05 to 0.08; p=0.09; Fig. 2B). There was sig-
nificant heterogeneity among the included studies (I’=97%,
p<0.001).

3) Postural changes

Of the seven selected studies, six reported postural changes
(total patients, 1,496; events, 400). Our pooled analysis demon-
strated that the use of an ACD was associated with a reduction
in postural changes (OR, 0.46; 95% CI, 0.27-0.78; p=0.004;



Table 1. Baseline characteristics of the included studies

Zafar et al. Abdomina
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Sample size Male ] BMI Abdominal
Study Country () () Age (yr) Device used (kg/m?) Sircumferencel(em)
Crockett et al. (2016)° USA 346 134 59.9+8.7 Abdominal wrap 26.6+4.3 35.6+4.3
Toros et al. (2012)" Turkey 216 97 43.1+13.1 Abdominal corset 237434 NR
Toyoshima et al. (2019)" Japan 77 49 51.3+10.1  Black brace support belt NR NR
Tsutsumi et al. (2007)" Japan 212 143 67.2(18-87)  Abdominal bandage NR NR
Yu et al. (2018)" China 451 181  54.5+13.4 Abdominal binder 244439 NR
Goksoy and Kiyak (2021)" Turkey 346 141 50.5+123 Abdominal binder 28.845.0 10311
Ozkan et al. (2021)’ Turkey 60 29 57.8+12.6 Abdominal corset 28.0+4.5 NR
Values are presented as number, meanzstandard deviation, or median (range).
BMI, body mass index; NR, not reported.
Abdominal compression
Experimental Control Odds ratio Odds ratio
Study or subgroup Events  Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
Crockett et al. 2016 65 174 79 172 21.7% 0.70 [0.46, 1.08] —a—r
Goksoy etal. 2021 46 173 62 173 21.4% 0.65[0.41, 1.03] — -
Ozkan et al. 2021 24 30 18 30 12.9% 2.67 [0.84, 8.46] -+
Toros et al. 2012 16 106 56 110 19.0% 0.17 [0.09, 0.33] —a—
Toyoshima et al. 2019 0 39 1 38 3.1% 0.32[0.01, 8.01]
Yu et al. 2018 45 224 100 227 21.8% 0.32[0.21, 0.49] —a—
Total (95% CI) 746 750 100.0% 0.52 [0.28, 0.94] -2
Total events 196 316
Heterogeneity: Tau’=0.39; Chi’=26.48, df=5 (p<0.0001); '=81% IO 0 Oll i 1=o 0 !
Test for overall effect: Z=2.15 (p=0.03) : -
Favours [experimental] Favours [control]
Patient comfort
Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight M-H, random, 95% CI M-H, random, 95% CI
Crockett et al. 2016 149 0.78 174 136 0.72 172 17.2% 0.13 [-0.03, 0.29] T
Goksoy et al. 2021 1.7 09 173 1.7 09 173 17.1% 0.00 [-0.19, 0.19] —n
Toros et al. 2012 1.95 133 106 2.87 139 110 16.3% -0.92 [-1.28, -0.56] —s
Toyoshima et al. 2019 1.79 0.93 39 2.07 1.12 38 15.6% -0.28 [-0.74, 0.18] _
Tsutsumi et al. 2007 2.83 0.98 105 328 1.03 107 16.8% -0.45 [-0.72, -0.18] —-
Yu et al. 2018 2.02 1.05 224 341 094 227 17.1% -1.39 [-1.57, -1.21] —-—
Total (95% CI) 821 827 100.0%  -0.48 [-1.05, 0.08] —_—
Heterogeneity: Tau’=0.48; Chi’=179.68, df=5 (p<0.001); I’=97% f f f f
Test for overall effect: Z=1.67 (p=0.09) - 03 0 05 !
€s . : p=0. Favours [experimental] ~ Favours [control]
Postural change
Experimental Control Odds ratio Odds ratio
Study or subgroup Events  Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
Crockett et al. 2016 4 174 7 172 11.7% 0.55[0.16, 1.93] —
Goksoy et al. 2021 19 173 23 173 22.6% 0.80 [0.42, 1.54] |
Ozkan et al. 2021 2 30 1 30 4.1% 2.07 [0.18, 24.15]
Toros et al. 2012 28 106 56 110 24.4% 0.35[0.20, 0.61] —a—
Toyoshima et al. 2019 3 39 4 38 8.5% 0.71 [0.15, 3.40] s E—
Yu et al. 2018 89 224 164 227 28.7% 0.25[0.17, 0.38] ——
Total (95% CI) 746 750 100.0% 0.46 [0.27, 0.78] ‘
Total events 145 255
Heterogeneity: Tau’=0.21; Chi’=12.07, df=5 (p=0.03); '=59% f f f !
0.01 0.1 1 10 100

[C/

Test for overall effect: Z=2.87 (p=0.004)

Favours [experimental]

Favours [control]

Fig. 2. Forest plot of (A) abdominal compression, (B) patient comfort, and (C) postural change. M-H, Mantel-Haenszel; CI, confidence inter-

val; SD, standard deviation.
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Fig. 2C). Significant heterogeneity existed between the studies
(P=59%, p=0.03).

4) Cecal intubation time

Of the seven selected studies, six reported CIT (total patients,
1,496). Our pooled analysis shows that ACDs significantly re-
duced CIT when compared to the control group (WMD, -0.76;
95% CI, -1.49 to -0.03 minutes; p=0.04; Fig. 3). However, sig-
nificant heterogeneity was noted among the included studies
(I’=85%, p<0.001).

5) Quality assessment and publication bias

Overall, most of the studies were of high quality. All studies
reported outcome data; however, most failed to report the
blinding of participants and personnel.”"'* One study"’ had a
high risk of performance bias. The results of the quality assess-
ment of the included trials are summarized in Supplementary
Figure 1. Publication bias was not assessed as the total number
of included trials was less than 10.

DISCUSSION

Our study demonstrated that ACDs are associated with a signif-
icant reduction in CIT as well as abdominal compression and
postural changes, but the comfort level does not differ much
from the baseline.

ACDs can assist in stabilizing the entire colonoscopy pro-
cedure by keeping it aligned and preventing it from looping
during colonoscopy, leading to a more comfortable insertion
and improved patient comfort. In contrast to manual abdom-
inal pressure or position shifting, ACDs are easy to install and
provide effective pressure to aid in the procedure.” Further-
more, ACDs are reasonably priced and can be reused; therefore,

. 11,12
they are not financial strain.

According to our findings, the use of ACDs can significantly
reduce the time required for cecal intubation. This was con-
sistent with prior research ﬁndings.(’ In contrast, some studies
have demonstrated the opposite result in terms of reduced
CIT.*" A reduction in CIT can be an essential element in the
identification of cancer because the extension of CIT lowers the
rate of adenoma detection."” Patient-associated characteristics,
such as low body mass index (BMI), advanced age, female sex,
and personnel experience, have a direct impact on CIT." One
probable explanation for the shorter CIT in individuals with a
higher BMI is that these subjects have higher visceral fat, which
provides additional support for the passage of the colonoscope.’

Additionally, our findings demonstrate that the use of ACDs
is a significant predictor of reduced abdominal compression
during colonoscopy. Furthermore, comparable findings were
observed in a previous study;’ however, some studies have
claimed that manual compression has the same effect in pa-
tients, regardless of the use of an ACD."" Several trials have
concluded that medical devices that induce compression are
not superior to manual compression. Abdominal devices, such
as corsets, can be used to apply pressure to the mesentery,
preventing stretching and the formation of sigmoid looping."
These devices exert well-balanced and effective pressure for the
duration of the procedure without assistance.

Our findings also showed that the use of an ACD was strong-
ly associated with reduced postural changes. Our findings
corroborate previous evidence.”'' However, some investiga-
tors have found that the use of an ACD does not diminish the
requirement for position modifications during intubation or
cecal imaging.” Similarly, two further investigations discovered
that the use of a device did not affect the frequency of position

5,12

changes.” " Sedation is crucial during colonoscopy, as it also

Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% CI 1V, random, 95% CI
Crockett et al. 2016 6.67 398 174 6.69 438 172 16.5% -0.02[-0.09, 0.86] —
Goksoy et al. 2021 4 1.83 173 417 192 173 204% -0.17 [-0.57,0.23] =
Ozkan et al. 2021 4.02 1.58 30 3.68 1.33 30 17.7% 0.34 [-0.40, 1.08] —-——
Toros et al. 2012 792 342 106 11.44 6.64 110 12.0% -3.52[-4.92,-2.12] —_—
Toyoshima et al. 2019 329 141 39 449 373 38 13.1% -1.20[-2.47,0.07] —_—
Yu et al. 2018 4 222 224 5 222 227 20.3% -1.00[-1.41,-0.59] ——
Total (95% CI) 746 750 100.0% -0.76 [-1.49, -0.03] L
Heterogeneity: Tau’=0.63; Chi’=33.41, df=5 (p<0.001); I’=85% _=4 _=2 0 é El

Test for overall effect: Z=2.05 (p=0.04)

Favours [experimental] ~ Favours [control]

Fig. 3. Forest plot of cecal intubation time. SD, standard deviation; IV, intravenous; CI, confidence interval.
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minimizes the need for position changes throughout the pro-
cedure; however, further research is required to assess whether
compression devices are more successful in minimizing the
frequency of postural adjustments when procedures are per-
formed without sedation.

Furthermore, our data showed that employing an ACD did
not affect the patient’s comfort level. This finding is in line with
that of a previous study, which indicated that ACDs had no no-
ticeable impact on patient-reported comfort levels.” Colonosco-
py can be extremely uncomfortable, which also causes patients
to refrain from undergoing it, resulting in delayed diagnosis
and treatment. Pain is the most significant contributor to dis-
comfort. In one clinical study, binders were found to greatly
minimize the requirement for analgesics during surgery as well
as post-operative discomfort," but there are still insufficient
data to conclude that ACDs are effective in increasing patient
comfort.

We updated a previous levels.’ and provided the most recent
information. Our results correspond with those of previous
meta-analyses that added two novel outcomes. Furthermore,
our findings pave the way for further research on the factors
that drive CIT and the effectiveness of individual abdominal
devices. Our findings could also aid in revising the colonoscopy
guidelines.

This meta-analysis has numerous limitations. Diverse ap-
proaches to blinding outcome evaluation and the sedation pro-
vided during colonoscopy could be a source of variation. The
diversity in endoscopist experience among studies may also be

Abdominal Wrap
A 8

.,

Abdominal Binder

Abdominal Compression Devices

Abdominal Bandage

Black Brace Support Belt

Fig. 4. Different types of abdominal compression devices available
for use during colonoscopy.

Zafar et al. Abdominal compression device in colonoscopy

considered a considerable source of heterogeneity, and provid-
ing details related to endoscopist experience can help resolve
this issue. Experienced endoscopists may often have less diffi-
culty controlling loops, negating any benefits from the devices.
Additionally, subgroup analysis was not integrated because the
age and BMI cutoff points varied between the studies. Trials
with broader and more diverse patient populations in the future
will help perform more rigorous analyses.

Our findings show that using an ACD reduces CIT, abdomi-
nal compression, and postural change without affecting patient
comfort. The therapeutic utility of ACDs (Fig. 4) in clinical
practice should be investigated further in the future, with stud-
ies focusing on the clinical benefits of these devices.

Supplementary Material

Supplementary Table 1. Search strategy.

Supplementary Fig. 1. Summary of quality assessment of the in-
cluded trials.

Supplementary materials related to this article can be found on-
line at https://doi.org/10.5946/ce.2022.304.
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