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Abstract

Introduction: Giant perforation (size > 2cm) is a catastrophic complication of peptic ulcer disease
which is difficult to repair and leads to postoperative leakage and consequently 60% of morbidity
and 48.2% of mortality. The objective of this meta-analysis was to compare the postoperative

outcomes of omental plugging and omentopexy in the treatment of giant ulcer perforation.

Material and Methods: The dataset was defined by searching for articles published until
December 2020 from PubMed, EMBASE, Google Scholar, and the Cochrane database. The search
terms included were giant peptic ulcer, peptic ulcer perforation, omentopexy, and omental plug.
The data analysis included a study published in English that evaluated the surgical outcomes of
omental plugging and omentopexy in the management of giant peptic ulcer perforation patients.
Meta- analysis was performed wusing Review Manager Software version 5.4.1.

Results: A total of 175 articles were identified during the initial search. Eight articles were found
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to be suitable for inclusion in the meta-analysis after being reviewed. A total of 367 patients were
included in the final analysis. The findings demonstrate that when compared to the omentopexy
group, the omental plugging technique significantly reduced overall postoperative complications
(OR =0.29, 95% CI =0.18-0.47, P = 0.0001) and bile leakage rate (OR = 0.18, 95 % CI = 0.07—
0.46, P = 0.0003), resulting in a significantly lower postoperative mortality rate (OR = 0.35,95%
Cl = 0.17 — 0.69, P= 0.003). However, there was no significant difference in intraabdominal
collection, respiratory tract, and wound infection rates between each surgical treatment group.
Conclusion: Omental plugging is a simple surgical procedure which has been associated with
fewer postoperative complications and mortality than omentopexy. For peptic ulcer perforations

larger than 2 centimeters, this technique is a safe surgical treatment option.

Keywords: Giant peptic perforation; Peptic ulcer; Omental plugging; Omentopexy; Leakage;

Mortality

Introduction

Peptic ulcer perforation (PUP) is a life-threatening surgical condition that occurs in 2- 20%
of peptic ulcer disease patients and which may increase mortality by up to 24- 30% [1,2]. Giant
peptic ulcer perforation (Giant PUP) is defined as a perforation equal to or larger than 2 cm,
resulting in extensive tissue loss and severe tissue inflammation of the gastric or duodenal wall.
[3,4] These effects may preclude the ulcer from healing following surgical repair and lead to
increased postoperative morbidities (such as bile leakage, intraabdominal collection) and

mortality[5,6].



Open surgical repair by simple interrupted sutures for closure of the perforation combined
with a free omentum patch sutured on top of the repair (omentopexy) is a technique described by
Graham which has become a standard treatment for peptic ulcer perforation [7]. However,
omentopexy repair in giant perforated ulcers is associated with an increased risk of omental patch

failure, resulting in higher overall morbidity than in smaller perforations [8].

In order to secure the perforation and achieve maximum ulcer healing, antrectomy with
vagotomy should be considered in the management of giant ulcer perforations. Nevertheless, the
effectiveness of this technique may be limited by the following features: 1) greater morbidity (50-
60%) and mortality (10-fold increase) than the simple closure technique; 2) many surgeons
practicing today have limited experience with the procedure; and 3) nearly all giant PUP patients

are critically ill, putting them at a higher surgical risk. [9,10,11].

Karanjia first described the omental plugging technique in 1993, which is a simple
procedure with a short operating time and learning curve. This technique appears to be appropriate

to be used in critically ill patients as an effective treatment for PUPs larger than 2 cm. [12, 13].

Several studies report that omental plugging is associated with lower morbidity but has no
benefit on mortality compared to the omentopexy technique, but these findings are limited since
most such studies are non-randomized and include small sample sizes. The present study therefore
conducts a meta-analysis to compare postoperative outcomes, including mortality and
postoperative complications, between omental plugging and the omentopexy technique in the

management of giant PUP.

Material and methods



Data sources and search strategies

Electronic literature searches were performed on PubMed, Embase, Google Scholar, and
the Cochrane database. The search terms ‘giant peptic ulcer’, ‘peptic ulcer perforation’,
‘omentopexy’, and ‘omental plug’ were used as keywords to identify all English-language studies
published through to December 2020 in order to identify all relevant studies. Meta- analysis was
performed according to the PRISMA 2020 statement, a guideline for reporting systematic reviews
[14]. The protocol of this meta-analysis was registered on PROSPERO (CRD42021258704):

https://www.crd.york.ac.uk/prospero/#recordDetails

Study selection and eligibility criteria

The study inclusion criteria was as follows: (1) studies published in English; (2) peptic
ulcer perforation proven by the clinical and radiologic diagnosis; (3) clarification of giant PUP as
gastric or duodenal ulcer perforation size equal or larger than 2 centimeters (cm); (4) studies which
compare outcomes of surgical treatment techniques between omental plug and omentopexy group;

and (4) outcomes must evaluate perioperative mortality and postoperative complication rate.

Omental plug is defined as the pedicle of the greater omentum was transfixed with 3-4
sutures that pass through the perforation inside the lumen, then the sutures are tied to pull the

omental pedicle into the lumen forming an effective plug for closure of the perforation site [15].

Another omental plugging technique is described as the free edge of greater omentum
which is transfixed by 1-0 or 2-0 rapid absorbable sutures to the tip of a nasogastric tube that pass

through the perforation site. The tube is then withdrawn until 5-6 cm of the omentum occludes the
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perforation, and an additional 5-6 interrupted stitches are taken between the omentum and serosa

of healthy duodenum and/or stomach.

The omentopexy group is defined by the perforation site being repaired by three interrupted
Lambert sutures with 2-0 polyglactin or silk using a patch of omentum pedicle to reinforce the
suture line (Graham’s patch). This procedure was modified by passing the suture between the
perforation's edges and tying to close the perforation, then introducing the pedicle of omentum
between these sutures and tying these sutures again with a pedicle of omentum between knots over

the perforation (Modified Graham's patch). [7]

Postoperative mortality rate is defined as a death that occurred during the 30-
day postoperative period. Finally, postoperative complication is defined as overall postoperative
complication, wound infection, respiratory tract infection, intraabdominal collection, and bile

leakage.

The exclusion criteria was as follows: (1) non-English language articles; (2) review articles
or case reports; (3) studies involving pediatric patients (aged < 15 years); and (4) non comparative
studies. The Newcastle-Ottawa scale was used to assess the quality of the studies included in the
meta-analysis, which evaluates case selection methods, research design to account for comparative
variables, and method for assessing outcomes. The maximum possible score is 9 points which

represents the highest methodological quality. [16]

Statistical analysis

The two reviewers independently extracted the following information from the selected

studies: author names, country of origin, year of publication, study design, number of patients,



patient characteristics, surgical treatment methods, and postoperative outcomes. Extracted data
was cross-checked to reach consensus and then entered into a computerized spreadsheet for

analysis.

Meta-analysis was performed using Review Manager software, version 5.4.1 which was
provided by the Cochrane Collaboration (Nordic Cochrane Center, Cochrane Collaboration,

Copenhagen, Denmark). Cochrane’s chi-square-based Q-statistic test was applied to assess

between-study heterogeneity. An 12 statistic was used to test for heterogeneity between the

included studies (p < 0.05 is considered for significant heterogeneity).

The postoperative mortality and complication rates of the patients were analyzed using the
Mantel-Haenszel method to generate a pooled odds ratio (OR) with 95% confidence intervals
(95%CI) in order to compare the mortality and postoperative complications between the omental
plug and omentopexy groups. OR was considered statistically significant at the p < 0.05 level and

the 95% confidential interval (ClI) did not include the value 1.

The fixed-effect model was adopted to calculate ORs. However, where significant evidence
of heterogeneity was detected, the random-effected model is used to access a weighted average of
the effects reported in different studies to calculate levels of association. Publication bias was
assessed by visual examination of a funnel plot, while asymmetry was formally assessed using

both Egger’s linear regression test and the rank correlation test (Begg’s test).
Results

The initial search identified a total of 175 potential articles. After screening, eight articles

(four prospective non-randomized studies, three prospective randomized studies, and one



retrospective study) that matched the research criteria were deemed suitable for inclusion in the

meta-analysis [17-24]. The PRISMA diagram used in the search process is shown in Figure 1.

[ Identification of studies via databases and registers
g Records removed before
5 Records identified from : screening.
.& Databases (n = 175 ) > guglgzg)te records removed
= =
E Records removed for other
= reasons (n = 5)
P v
Records screened Records excluded™
——»
(n=150) (n=125)
v
Reports sought for retrieval
EJ (n=25)
c
Q
2
3 v
Reports excluded:
Reports assessed for eligibility Case report (n = 2)
(n=25) — > Editorial (n=2)
Review article (n = 9)
Non-comparative studies
(n=4)
|
v
s Studies included in review
3 (n=8)
=
g Prospective non-randomized study( n= 4)
- Prospective randomized studies (n=3)
"/ Retrospective studies (n=1)

Figure 1: Selection process of studies for inclusion in the meta-analysis.



The two reviewers showed 100% agreement with the final dataset. The pooled studies
included 367 patients which were used to investigate the association between the omental plug and

omentopexy with the postoperative complication and mortality rate.

Omental plug was performed in 179 patients (48.8%) and omentopexy was performed in
188 patients (51.2%). The Newcastle-Ottawa scale found that all the studies included in the meta-
analysis were of moderate to good quality (6—7 stars). The characteristics of the eight included

studies are shown in Table 1.

Table 1: Characteristics of the 8 studies included in the meta-analysis regarding the association

between omental plug and omentopexy with the postoperative outcomes.
- Mortality

The main purpose of this study was to compare the postoperative mortality rate between
the omental plug and omentopexy groups. Eight studies which involved 367 patients reported the
association between each surgical technique with mortality as an outcome [17-24]. The overall
mortality rate was 12.3% (45/367), in which the postoperative mortality in the omental plug and

omentopexy groups were 6.7% (12/179) and 17.6% (33/188), respectively.

The pooled analysis demonstrated that the postoperative mortality rate in the omental plug

group was significantly lower than the omentopexy group (OR = 0.35,95% CI = 0.17 — 0.69, P=

0.003). There was no significant heterogeneity between studies (I2 = 0%, p= 1.00). The pooled

analysis also represent an absolute risk difference of 0.12 and number need to treat of 8.3.



A forest plot displaying the association between omental plug and omentopexy with the
postoperative mortality is illustrated in Figure 2. No evidence of publication bias was observed
by either Egger’s test (P = 0.052) or the rank correlation test (P = 0.216). Figure 3 presents a

funnel plot of the meta-analysis with a symmetrical distribution.
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Figure 2: Forest plot of the association between omental plug and omentopexy with the

perioperative mortality.
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Funnel 3: Funnel plot of the association between omental plug and omentopexy with the

perioperative mortality.

- Postoperative complication

Eight studies reported an association between overall postoperative complication and the
surgical treatment techniques [17-24]. The overall postoperative complication rate was 30.2%
(54/179) and 69.8% (105/188) in the omental plug and omentopexy groups, respectively. The pool
analysis demonstrates that the overall postoperative rate was significantly higher in the

omentopexy group (OR =0.29,95% CI = 0.18 — 0.47, P < 0.0001). The pooled analysis represent



an absolute risk difference of 0.26 and number need to treat of 3.8 without evidence of

heterogeneity between studies (I2 = 0%, p= 0.69). Evidence of publication bias was not observed

by both Egger’s test (P = 0.276) and the rank correlation test (P = 0.322).

Wound infection occurred in 14.7% (19/129) of patients in the omental plug group
compared to 21% (29/138) in the omentopexy group. The pooled analysis of seven studies [17-
23] demonstrated no significant difference in the wound infection rate between each surgical
treatment group (OR = 0.66, 95% CI = 0.35 — 1.26, P = 0.21). The pooled analysis represented

absolute risk difference of 0.07 and number need to treat of 14.3. There was no significant

heterogeneity between studies (I2 = 0%, p=0.94) and no evidence of publication bias was observed

by both Egger’s test (P = 0.532) and the rank correlation test (P = 0.453).

The rate of respiratory tract infection was 12.4% (16/129) in the omental plug group
compared to 17.4% (24/138) in the omentopexy group. The pooled analysis of seven studies [17-
23] demonstrated no significant difference in the respiratory tract infection rate between each
surgical treatment group (OR = 0.68,95% CI = 0.34 — 1.36, P = 0.28). The pooled analysis

represented absolute risk difference of 0.05 and number need to treat of 20 . No evidence of

heterogeneity (I2 = 0%, p=1.00) or publication bias was observed in this analysis (Egger’s test [P

= 0.336], rank correlation test [P = 0.710]).

The pooled analysis from seven studies [17-23] demonstrated that the incidence of the
intraabdominal collection was not significantly different in both surgical treatment groups (6.2%
and 9.4% in the omental plug and omentopexy group); OR = 0.68,95% CI = 0.28 — 1.64, P = 0.39.

The pooled analysis represented absolute risk difference of 0.03 and number need to treat of 33.3.



There was no evidence of either heterogeneity (I2 = 0%, p=0.96) or publication bias in this analysis

(Egger’s test [P = 0.262], rank correlation test [P = 0.176]).

The final analysis was conducted from seven studies [17,18,19,21-24] to evaluate the
association between the incidence of bile leakage and surgical treatment techniques. The pooled
analysis demonstrated that the bile leakage rate in the omental plug group was significantly lower
than the omentopexy group (1.8% versus 15%); OR = 0.18 ,95% CI = 0.07 — 0.46, P = 0.0003.

The pooled analysis represented absolute risk difference of 0.13 and number need to treat of 7.7.

There was also no evidence of heterogeneity (I2 = 0%, p= 0.89) and publication bias observed in
this analysis (Egger’s test [P = 0.127], rank correlation test [P = 0.881]). A forest plot displaying
the association between omental plug and omentopexy with postoperative complication is

illustrated in Figure 4.

Figure 4: Forest plot of the association between omental plug and omentopexy with the
perioperative complications.

Discussion

The literature reports an incidence of giant peptic ulcers of about 14% and 2.4% for gastric
and duodenal ulcers, which have a high risk for developing catastrophic perforation (3.2- 9%)
[24,25]. Giant perforations are difficult to repair due to severe tissue inflammation concomitant
with a high intraluminal pressure that tends to disrupt the suture line, causing bile leakage,
generalized peritonitis, and bursting of the abdomen, resulting in a 26.6-48.2% mortality rate

[26,27].



The omentum is an intraperitoneal organ contained with large adipose tissue that provides
biological properties included neovascularization, hemostasis, and tissue healing. Thus,
omentum has been applied in gastrointestinal surgery to wrap around the sites of the gastro-
duodenal perforation for the purpose of promoting fibrosis and regeneration of the duodenal wall

to prevent leakage. [28,29]

The incidence of omental flap failure for omentopexy in giant ulcer perforation is reported
to be 12% [24]. Thus, the omental plugging technique has been developed to improve surgical
outcomes. This technique is simple and does not require a level of surgical expertise that may be
unavailable in an emergency. The World Society of Emergency Surgery's guideline for the
management of perforated and bleeding peptic ulcers suggested an omental plugging technique as

a surgical option in the management of giant duodenal ulcer perforation. [30]

The pooled results indicate that omental plugging is associated with a significant reduction
in the overall complications (30.2 % versus 69.8 %). Subgroup analysis of the postoperative
complication outcome was conducted to attempt to clarify the effectiveness of this technique, and
it was established that the omental plugging group had a lower incidence of bile leakage than the

omentopexy group (1.8 % versus 15% ).

The omentopexy group seemed to have a greater incidence of respiratory tract infection,
wound infection, and intraabdominal collection. However, no significant difference in surgical site
infection rates was found between the surgical technique groups. The pooled analysis in this study
revealed that the incidence of surgical site infection was less than 20%, which could be attributed
to the fact that 1) all of the patients received a broad spectrum antibiotic before surgery and 2)

almost all of the patients would have emergency surgery within 24 hours of the onset of the



symptom.These findings correspond with the results of several previous studies.[19,21,31] In
contrast, Hasting, et al. reported that respiratory tract and wound infections were the most common

postoperative problems, occurring in more than 24% of patients. [32].

The main purpose of the meta-analysis was to investigate the association between mortality
and surgical techniques. On account of leakage, the pancreatic enzyme and bile initiate the process
of autodigestion, a consequence of uncontrolled intraabdominal infection, and septicemia, leading
to patient mortality [33,34]. The omental plugging group had a significantly lower risk of
postoperative mortality (6.7 % versus 17.6 %), which could be attributable to the fact that the
omental plug was demonstrated to benefit in occlusing and sealing the perforated site, resulting in

a lower rate of bile leakage.

The results are somewhat limited due to the risk of publication bias, for instance: 1) the
majority of included studies were retrospective or non-randomized studies; 2) the inclusion of only
English language publications; and 3) most of the patients in this analysis were from Asian
countries and do not represent a global clinicopathological association between postoperative

outcomes and surgical techniques.

Regardless of the fact that all of the research analyzed was conducted in India, statistical
analysis and funnel plot distribution did not reveal significant evidence of publication bias. The
fact that the major etiologies of peptic ulcer perforation are similar around the world due to the
high prevalence of Helicobacter Pylori infection and the use of nonsteroidal anti-inflammatory

drugs may help to clarify this finding (NSAIDs). [35,36]



Additionally, the results are somewhat complicated by the risk heterogeneity attributed to:
1) difference in the time from diagnosis to operation, which vary from 1 hour to more than 48
hours; 2) patients in some studies presented with septic shock; and 3) four of the included studies
only reported outcomes for perforated duodenal ulcer. Yet the evidence of heterogeneity between

studies was not observed in this meta-analysis.

Given that this research focused exclusively on studies where omental plugging or
omentopexy was performed with the open surgical technique, it may be beneficial for future
studies to examine the association between minimally access surgery in combination with the
laparoscopic and endoscopic assisted in the management of giant peptic ulcer by omental plugging

technique [37], which could help improve treatment outcomes.

Conclusion

Giant perforation is a catastrophic complication of peptic ulcer disease that is difficult to
repair and is associated with substantial of morbidity and mortality.Omental plugging is associated
with fewer overall surgical complications and bile leakage rates than the omentopexy technique,
which results in improved patient survival. For peptic ulcer perforations larger than 2 cm, this

procedure is a safe surgical treatment option.
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