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Abstract: Introduction: Previous studies have reported numerous clinico-pathologic risk factors associated with increased risk
of leaked repair following omental patch for perforated peptic ulcer disease (PPUD). This study aimed to analyze the
risk factors associated with leaked repair of omental patch and document the management and outcome of established
cases of leaked repair in a resource-poor setting. Methods: This is a multicenter cross-sectional study of leaked repair
after omental patch of PPUD between January 2016 to December 2022. Following primary repair of PPUD with omental
pedicle reinforcement, associated factors of leaked repair were evaluated using univariate and multivariate analyses.
Results: Overall, 360 cases were evaluated (62.8% male). Leaked repair rate was 11.7% (42 cases). Those without im-
munosuppression were 3 times less likely to have leaked repair (aOR= 0.34; 95% CI: 0.16 - 0.72; p = 0.003) while those
with sepsis were 4 times more likely to have leaked repair (aOR=4.16; 95% CI: 1.06 - 12.36; p = 0.018). Patients with
delayed presentation (>48 hours) were 2.5 times more likely to have leaked repair than those who presented in 0 - 24
hours (aOR=2.51; 95% CI: 3.62 - 10.57; p = 0.044). Those with Perforation diameter 2.1-3.0 cm were 8 times (aOR=7.98;
95% CI: 2.63-24.21; p<0.0001), and those with perforation diameter > 3.0cm were 33 times (aOR=33.04; 95% CI: 10.98-
100.25; p<0.0001) more likely to have leaked repair than those with perforation diameter of 0-1.0 cm. Similarly, in those
with no perioperative shock, leaked repair was 4 times less likely to develop than those with perioperative shock (aOR=
0.42; 95% CI: 0.41-0.92; p = 0.041). There was significant statistical difference in morbidity (p = 0.003) and mortality
(p < 0.0001) rates for cases of leaked repairs and successful repairs. Conclusion: Leaked repair following omentopexy
for peptic ulcer perforation was significantly associated with large perforation diameter, delayed presentation, sepsis,
immunosuppressive therapy, and perioperative shock.
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1. Introduction

Laparotomy for perforated peptic ulcer disease (PPUD) is a

common emergency general surgical operation in our envi-

ronment. It is commonly associated with significant mor-

bidity and mortality despite recent advances in both Heli-

cobacter pylori (H. pylori) eradication therapy and laparo-

endoscopic services (1-4). In the past, the options for the op-
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erative management of PPUD was varied. However, surgical

management, over the last two decades has shifted from the

traditional definitive surgery involving mainly gastroduode-

nal or vagal resections and drainage procedures to the less

invasive simple closure with omental patch (2-6).

The modified Graham patch has thus become universally ac-

cepted due to its simplicity, ease of execution, reduced op-

eration time and overall reduction in adverse postoperative

outcomes (2, 5, 6). However, its major drawback is related

to postoperative leakage and subsequent generalized peri-

tonitis (1, 3-7). Peritonitis originating from perforation of a

hollow viscus deserves special attention, more so when a re-

pair failure from a previous emergency laparotomy result in
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leaked repair. Though classical pedicled omental patch re-

mains the gold standard for repair of gastroduodenal perfo-

rations arising from peptic ulcer disease, leaked repair rates

after a patch ranging between 8-16% and mortality rates as

high as 10-15% have been quoted (6-9).

Published data from both local and international studies re-

vealed the impact of numerous patient- and surgeon-related

factors that contribute to repair failures after open or laparo-

scopic modified Graham’s omentopexy (4, 7-11). Available

clinical data showed that perforation diameter > 1.5cm, ad-

vancing age, presence of malignancy, immunosuppression,

preoperative hypotension, and raised serum creatinine are

uniformly associated with high leaked repair rates (7, 9-14).

Nevertheless, a simple repair with omental reinforcement is

still preferred for PPUD (1, 2, 4, 7). Rather than engaging

in search of more elaborate procedures with less leaked re-

pair rates, strategies and studies to improve understanding of

the complex clinicopathologic elements and technical errors

associated with high leaked repair rates are salutary. A fast

and less invasive procedure is particularly relevant and pre-

ferred in a resource-constrained setting like ours where pa-

tients commonly present late, often in shock, and with high

American Society of Anesthesiologists (ASA) score (III-V).

It is gainful to avoid postoperative leak and re-laparotomy

because the risks associated with re-operation are more

grievous than those recorded for native laparotomy (5, 8-11).

Generally, re-laparotomy entails higher operative risks and

involves more difficult and hazardous explorations (5, 7, 8).

No studies evaluating the risk factors of leaked repair have

been done in our environment despite the relative frequency

of this complication in our practice. The aim of this study

was to analyze the various risk factors associated with leaked

repair of omental patch and document the management and

outcome of established cases of leaked repair in our environ-

ment.

2. Methods

2.1. Study design and setting

This was a retrospective multicenter cross-sectional study

from four hospitals between January 2016 to December,

2022. From the patients’ profiles, the data of patients with

both successful and failed primary repair of PPUD were de-

termined and the association between different variables and

leaked repair were evaluated. Results were reported accord-

ing to “Strengthening the Reporting of Observational Studies

in Epidemiology” (STROBE) guidelines (15, 16). The study

protocol was approved by the hospitals’ ethics and research

board. The Research and Ethical Board approval numbers are

BSH/NSK/AD/15/12, MMH/AD/14/31, DHN/AD/EA/15/04.

2.2. Participants

Case files of all consecutive adult patients aged 16 years and

above who had laparotomy for PPUD were retrieved. Those

who died in the immediate perioperative period, those with

clinical and radiological features of PPUD who died before

laparotomy, and those with significant missing data were ex-

cluded.

2.3. Data gathering

Demographic, clinical, and laboratory variables including

age, sex, degree of delay, surgeon cadre, perforation diam-

eter, histology of biopsy, co-existing abdominal pathology,

location of settlement, occupation and presence/absence

of immunosuppression, sepsis, perioperative shock or re-

nal/cardiac impairment, serum albumin, and haemoglobin

were recorded and entered into a proforma. Severity of

postoperative morbidities for successful and failed repairs

were compared. The proportions of leaked repair cases se-

lected for either re-exploration or non-operative manage-

ment (NOM) were noted and recorded. The impact of various

indices on mortality of the re-laparotomy cases was noted.

For the quantitative variables, serum albumin <2.5g/dl was

considered low, while > 2.5g/dl was regarded as normal level.

Also, delay in presentation to hospital of 12-24 hours was

considered mild, 25-48 hours moderate, and >48 hours pro-

longed. Perforation diameters > 1.1cm were considered large,

while those >3.0 cm were deemed giant perforations.

2.4. Surgical procedures

The various surgical techniques/procedures employed to

manage leaked repair (jejunal serosal patch, proximal gas-

trojejunostomy, modified Graham’s patch, falciform liga-

ment patch, and cholecystoduodenoplasty) were noted and

recorded. Their success rates were recorded. Jejunal serosal

patch is ideal for large perforations, but requires skills and

experience. Omental patch is the quickest method of deal-

ing with peptic ulcer perforation. Closure is achieved by in-

sertion of three or four interrupted fine absorbable sutures.

Sutures are inserted in the long axis of the gut to avoid post-

operative luminal narrowing. The sutures are tied very gently

to prevent laceration of the friable tissue.

The closure is reinforced with omentum by separating the

long ends of the previously tied sutures and placing a tongue

of omentum along the suture line (a modified Graham’s

patch). The tissue may be so indurated and the sutures tend

to ‘cheese-wire’ through the tissues, making it necessary to

seal the perforation by anchoring omentum directly over the

ulcer (true Graham’s patch). Modified omental patch has the

limitation of performing poorly when healthy omentum is

absent, perforation diameter is 1.0 cm or more, or when pre-

sentation is delayed. Strangulation of the omental pedicle

with suture may occur when surgical technique is poor or

performed by an inexperienced surgeon.

2.5. Outcomes

The primary measured outcome was leaked repair. Mortal-

ity, morbidities, and length of hospital stay were measured as

second outcomes. In order to eliminate bias, only in-patient

deaths, which were recorded in the patients’ files were con-
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sidered.

2.6. Statistical analysis

Analysis was done using Statistical Package for Social Science

(SPSS) Software version 22.0 (IBM, CHICAGO, IL, USA 2015).

For categorical variables, data were summarized in propor-

tions and frequency tables. For continuous variables, we

computed the ranges and mean. During analysis, we com-

puted p-values for categorical variables using Chi-square and

Fisher’s exact test in accordance with the size of the dataset.

We also determined the association between selected clin-

ical variables and selected outcome measures (leaked re-

pair, mortality) using multivariate logistic regression analy-

ses. Confidence interval was calculated at 95% and signifi-

cance at 5% probability level (p<0.05).

3. Results

3.1. Baseline characteristics of studied cases

A total of 420 patients with clinical and imaging features of

PPUD were initially examined. 30 (7.1%) died before oper-

ative treatment, while 10 (2.4%) died within 24 hours after

primary laparotomy and were excluded. Twenty (4.8%) cases

had significant missing data and were similarly excluded.

The remaining 360 (85.7%) patients met the inclusion crite-

ria and entered the study (Figure 1). The ages of the patients

ranged from 16 to 90 years with a mean of 57.8 ± 18.77 years

(62.8% male).

3.2. Risk factors of leaked repair

Table 1 shows the association of baseline characteristics with

the incidence of leaked repair after open omentopexy. The

significant factors associated with leaked repair were Im-

munosuppression, delayed presentation >48hours, perfora-

tion diameter >1.0cm, sepsis, and perioperative shock (p <

0.05 for all measures).

Based on multivariate logistic regression analysis, those with

no immunosuppression were 3 times less likely to have

leaked repair than those with immunosuppression/steroid

therapy (aOR= 0.34; 95% CI: 0.16-0.72; p=0.003). Patients

with delayed presentation >48 hours were 2.5 times more

likely to have leaked repair than those who presented 0-24

hours later (aOR=2.51; 95% CI: 3.62-10.57; p = 0.044).

Perforation diameter of 2.1-3.0 cm was 8 times (aOR=7.98;

95% CI: 2.63-24.21; p < 0.0001), and a diameter of >3.0 cm

was 33 times (aOR=33.04; 95% CI: 10.98-100.25) more likely

to have leaked repair compared to those with perforation di-

ameter of 0.0-1.0 cm. Similarly, those with sepsis were 4 times

more likely to develop leaked repair compared to those with-

out sepsis (aOR=4.16; 95% CI: 1.06-12.36; p = 0.018). In those

with no perioperative shock, leaked repair was 4 times less

likely to develop than those with perioperative shock (aOR=

0.42; 95% CI: 0.24-0.92; p = 0.041).

3.3. Outcome of operative repair

Overall, there were 274 (76.11%) morbidity and 28 (7.77%)

mortality cases (some patients developed more than one

morbidity). Wound infection rate was 39.0% in the suc-

cessful repair compared to 66.7% in the leaked repair group

(p=0.003; OR=2.62; CI= 0.18-0.64).

Similarly, mortality rate was 6.9% for successful repair com-

pared to 14.3% for leaked repair (p < 0.0001). There were

significant statistical differences in length of hospital stay

(LOHS) (p=0.022; OR=5.22; CI=2.38-16.68) between the two

groups, the LOHS being uniformly longer for the leaked re-

pair group (table 2).

The Clavein-Dindo (17) classification was used to compare

postoperative outcomes of the two groups (Table 3). Over-

all, 42(11.7%) cases of leaked repair were recorded. Of the

42 cases, 39 (92.9%) had re-laparotomy, while 3(7.1%) were

either too frail for second laparotomy or progressively im-

proved and subsequently scheduled for NOM. The opera-

tive techniques and the success rates of each technique dur-

ing re-laparotomy varied. Among 42 cases with failed pri-

mary repair, 39 were managed by relaparotomy, while 3 re-

ceived NOM. Of the 42 leaked repair cases, perforations in

30 (71.4%) were sealed (29 in the relaparotomy group and

one in the conservative management group). However, 12

(28.6%) continued to leak (10 from re-laparotomy group and

2 from NOM group). Of the 12 persistently leaking cases,

6 (50.0%) patients died (2 deaths from NOM and 4 deaths

from operative management (OM)). The perforations in the

remaining 6 (all from OM group) patients with leaked repair

were sealed following prolonged NOM. The highest success

rate (81.5%) was recorded in those who had jejunal serosal

patch. The surgical methods used to manage the leaked re-

pair included jejunal serosal patch (27 cases, 22 successful),

proximal gastrojejunostomy (3 cases, 2 successful), modified

Graham’s patch (5 cases, 3 successful), cholecystoduodeno-

plasty (2 cases, 1 successful), and falciform ligament patch (2

cases, 1 successful). There was significant statistical differ-

ence with respect to the success rates among the various re-

laparotomy repair techniques (p = 0.026). Impact of clinical

and therapeutic variables on mortality among leaked repair

cases is shown below (Table 4).

4. Discussion

The main factors that were significantly associated with

leaked repair following omentopexy for perforated peptic ul-

cer disease were large perforation diameter, delayed presen-

tation, sepsis, immunosuppression/steroid therapy, and pe-

rioperative shock. Morbidity and mortality rates were signifi-

cantly higher for leaked repair compared to successful repair.

In this study, jejunal serosal patch was the most effective sur-

gical technique for managing leaked repair. Our study pop-

ulation comprised mainly males and middle-aged persons

who were predominantly rural and semi-urban dwellers. Ma-

jority were subsistence farmers and traders. The develop-
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ment of leaked repair after repair of PPUD has a long his-

tory. Its occurrence has the reputation of poor prognosis and

tasks the resources of the surgeon, endoscopist, nurses and

intensivist (3, 11-13, 18, 19). Our observations on the pa-

tients’ demographics are comparable with findings reported

by previous investigators from Tanzania (7), Turkey (14),

Cameroon (20), Egypt (21), Indonesia (22), Germany (23) and

Netherlands (24). The positive link between tobacco smok-

ing, crack/cocaine use, with or without alcohol consump-

tion, and PPUD has been reported by several researchers (24-

27) and this may partly explain the male preponderance in

this study.

The higher incidence of PPUD in the middle-aged and elderly

patients may be related to increased, unregulated use of non-

steroidal anti-inflammatory drugs (NSAIDS) and steroids in

this population. Published studies indicate that both groups

of drugs increase the risk of PPUD (24, 26, 27). Indeed, about

25% of chronic NSAID users will develop peptic ulcer disease

(PUD) and 2-4% will bleed or perforate ultimately (7, 25-27).

It has been cited that the risk and prevalence of Helicobacter

pylori (H. Pylori) infection are higher in areas with low socio-

economic status and sub-optimal hygiene (26, 27). These

may partly explain the higher incidence in rural dwellers who

often have low socio-economic profile and poor waste dis-

posal facilities.

Leaked repair after laparotomy for PPUD is a global phe-

nomenon, though rates vary from region to region and within

regions (1, 3, 28). It ranges between 3-30% (1, 13, 21, 28). In a

Danish study involving a large series of 726 patients operated

for PPUD, 124 (17.1%) underwent re-laparotomy and persis-

tent leak was the most frequent indication (28). In India (29),

leaked repair rate was 14.0% akin to a rate of 11.3% quoted in

a referral hospital in Pakistan (13), 10.9% in Ethiopia (1) and

11.7% observed in this study. In Egypt and Iran, lower rates

of 3.9% and 4.0%, respectively, were quoted (29, 30). Reasons

adduced for lower rate in Iran may be related to retrospective

nature of the study, exclusion of malignant and trauma cases,

and abhorrence of alcohol intake (Islamic nation) (30).

The complexities of risk factors for leaked repair requires un-

derstanding of international guidelines for managing com-

plicated PPUD (31-33). Socio-demographics, expertise of

surgeon, availability of laparo-endoscopic services, and sev-

eral clinicopathologic factors are important considerations

(31-33). In a referral hospital in Pakistan, the mean age of

patients who developed leaked repair after Graham’s patch

was 53.33 years compared to 42.32 years for the control

group (13). Though age did not have a significant associ-

ation with leaked repair in our study, we observed that the

rate of leaked repair increased with age (Table 1). It has been

cited that intra-abdominal infections pose greater challenge

in the older population due to a variety of physiologic alter-

ations, multiple comorbidities, diminished tissue perfusion,

atypical clinical presentation (hence, delayed diagnosis), and

higher propensity towards sepsis and bowel gangrene (24, 34-

39).

We observed that immunosuppression (P=0.003) and de-

layed presentation beyond 48 hours (P=0.044) were signifi-

cantly associated with increased leaked repair rates and poor

outcome. Similar findings were reported in Pakistan (13),

Egypt (21, 32), Nigeria (2, 3, 21, 32), Ethiopia (1), Cameroon

(20), Indonesia (22), and Netherlands (24). Immunosuppres-

sion and sepsis synergistically diminish immune defense and

pave way for a cascade of metabolic, biochemical, physiolog-

ical, endocrine, and immunological derangements that ac-

company PPUD and laparotomy (12, 30, 37, 38).

The problem with delayed presentation is two-pronged.

First, in the preoperative period, it predisposes the patient to

insults by both local and systemic effects of acute-phase re-

actants (12, 37, 38). In the peri and postoperative phases, pa-

tients in this category have high anaesthetic risks with poor

hemodynamic performance and are prone to sepsis, organ

dysfunction and leaked repair (12, 13, 37, 38).

Second, delayed presentation often leads to advanced dis-

ease with significant intra-peritoneal soilage, and weak and

cheesy gastro-duodenal wall that predisposes to insecure

closure and difficult laparotomy (3, 13, 20, 36, 38). Gener-

ally, delayed presentation of acute abdominal conditions is

common among rural dwellers in developing nations (1-4, 7,

20-22, 29, 37, 38, 40) and perhaps, was partly responsible for

the higher rate of leaked repair rates in patients from rural lo-

cations in this study.

We found that leaked repair rate was higher in those with

perforation diameter greater than 1.0cm, malignant histol-

ogy of biopsied edge, and shock. The above findings con-

form with published data from Africa (1-3, 7, 20, 21, 32, 41),

Asia (9, 11-13, 29, 42) and Europe (14, 18, 23, 24, 26, 28). In

a large series involving 162 cases of duodenal perforation re-

pair in India, Gupta and coworkers found that leaked repair

rates were 2.5% and 13.2% in those with perforation diam-

eters <1cm and >1 cm, respectively (9). In Pakistan, Rajput

and Associates reported that none of the 6 cases (11.3%) of re-

perforations in a cohort of 53 cases of Graham’s patch repairs

had perforation size less than 6.0mm and that the mean per-

foration diameter was 8.01mm compared to 4.5mm in those

who did not have leaked repair (control group) (13). The

above findings overlapped with our results where reperfora-

tions occurred exclusively in those with perforation diame-

ters 10.0mm and above.

Over the years, the debate to operate or withhold relaparo-

tomy in the event of leaked repair has continued (13, 18, 23).

Recently, published data favor re-laparotomy-on-demand

strategy (10, 13, 23, 30, 31). Hitherto, criteria for perform-

ing relaparotomy are not explicit and are based on non-

quantitative, subjective arguments or hospital doctrine (10,

23, 30, 32). However, emerging clinical data indicate that

prompt abdominal imaging studies, especially computed to-

mography (CT) of the abdomen, represent the gold standard

for early detection of leaked repair (23).

We assessed the success rates of different operative tech-

niques and conservative approach for the 42 leaked repair
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cases. At the moment, investigators still have varied opinions

on the optimum technique for closure of PPU globally (2, 8-

13, 18, 21, 43-45). We utilized jejunal serosal patch method

in repairing nearly two-third of the leaked repair cases and

omental patch in slightly over a tenth of the cases. Though je-

junal serosal patch outperformed other techniques, we have

not dismissed the usefulness of the versatile omental pedi-

cle patch in managing selected cases of leaked repair as three

(60.0%) of five cases fixed with omental patch were sealed

and the two that failed had coexisting medical diseases and

each had perforation diameter >2.0cm.

One important universal mechanism of omental patch fail-

ure is through gangrenous degeneration of the pedicled

omental tongue (30, 41).

During relaparotomy, Maghsoudi et al., working in Iran,

found that omental patch had gangrenous appearance in five

(29.4%) of the 17 patients compared to 14 (35.9%) cases in

our study (30). The import of this finding lies with the need

for greater care when mobilizing and inserting an omen-

tal pedicle into the perforation site so as to avoid tenuous

vascular supply and strangulation of the pedicle with su-

tures. Other mechanisms that have been implicated were

high intra-luminal pressure, extrusion of duodenal or gas-

tric mucosa through the closure line and autodigestion by the

pancreatic enzymes and bile (11).

The rates and severity of morbidities, mortality, and LOHS in

the leaked repair group were higher than those in the ‘suc-

cessful repair’ group. These findings are consistent with pre-

vious reports (1, 2, 9, 12, 13, 30, 32). The mortality rate of

14.3% recorded in the leaked repair group was lower than a

value of 29.4% quoted in Iran (30). This is despite the fact

that mortality for the primary closure was 0.0% in the Ira-

nian (30) series compared to 6.9% in this study. The higher

mortality rate of primary closure in our series may be due to

delayed presentation, higher proportion of cases with large

perforation diameter (>1cm), inclusion of patients with ma-

lignant perforation (malignant perforations were excluded in

Iran (30)) and higher proportions of patients with sepsis and

immunosuppression. Elsewhere, the role of these prognostic

factors in increasing morbidity and mortality in patients with

generalized peritonitis has been determined from logistic re-

gression analyses (14, 20, 25, 26, 34, 35, 46-48). In consider-

ation of the foregoing, the following strategies are suggested

to reduce the burden of PPUD in our environment. First, ro-

bust training and retraining of surgical trainees on preopera-

tive, intraoperative, and postoperative management, partic-

ularly the execution of omental patch and other techniques

for PPUD is salutary. Second, public enlightenment pro-

grams and awareness campaigns through media and orga-

nized health crusades on the risk factors of PPUD and need

for early presentation are important strategies. Third, proper

disposal of wastes, provision of clean water, wider cover-

age of National Health Insurance Scheme (NHIS) and im-

proved sanitation through government interventions will re-

duce overall incidence and severity of PPUD.

4.1. Limitations

First, the intra-operative assessment of perforation diameter

was not done with caliper, but by an estimation method. This

may reduce the accuracy and reliability of the evaluation.

Second, some patients were malnourished and anaemic be-

fore onset of PPUD and this may affect the laboratory es-

timation of serum albumin and haemoglobin, respectively,

and therefore, the value of their estimation as markers of

re-perforation. Third, the evaluation of the degree of de-

lay before presentation was difficult in some cases due to

background chronic or acute-on-chronic epigastric pain and

atypical clinical features in the elderly and mentally impaired

patients.

5. Conclusions

Leaked repair after omental patch of PPUD was relatively

common and associated with higher morbidity and mor-

tality. Immunosuppression/steroid therapy, large perfora-

tion diameter, delayed presentation, sepsis, and periopera-

tive shock were significantly associated with leaked repair.
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al. Prognostic factors in peptic ulcer perforations: a ret-

rospective 14-year study. Int Surg. 2015;100(5):942-8.

15. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche

PC, Vandenbroucke JP. The Strengthening the Report-

ing of Observational Studies in Epidemiology (STROBE)

statement: guidelines for reporting observational stud-

ies. PLoS Med. 2007;4(10):e296.

16. Vandenbroucke JP, von Elm E, Altman DG, Gøtzsche PC,

Mulrow CD, Pocock SJ, et al. Strengthening the Report-

ing of Observational Studies in Epidemiology (STROBE):

explanation and elaboration. PLoS Med. 2007;4(10):e297.

17. Dindo D, Demartines N, Clavien PA. Classification of sur-

gical complications: a new proposal with evaluation in a

cohort of 6336 patients and results of a survey. Ann Surg.

2004;240(2):205-13.

18. Kutlu OC, Garcia S, Dissanaike S. The successful use

of simple tube duodenostomy in large duodenal per-

forations from varied etiologies. Int J Surg Case Rep.

2013;4(3):279-82.

19. Gan T, Lee D, Li L, Shulin J. Duodenojejunostomy, an old

technique but novel solution for giant duodenal perfora-

tions–A report of four cases and review of literature. Surg

Case Rep. 2020;3(1):1-5.

20. Alegbeleye BJ. A modified open omental plugging of pep-

tic ulcer perforation in a mission hospital, North Western

Cameroon. J Clin Invest Stud. 2019;2:1-9.

21. Abdallah HA, Abd-El-Aal AS. Comparative study between

Graham’s omentopexy and modified-Graham’s omen-

topexy in treatment of perforated duodenal ulcers. Egyp-

tian J Surg. 2018;37(4):485-9.

22. Budipramana VS. Lactate Level as a Prediction Factor

of Reperforation after Repairing Gastric Perforation. Fol

Med Indones. 2019;55(1):43-7.

23. Bader FG, Schröder M, Kujath P, Muhl E, Bruch HP, Eck-

mann C. Diffuse postoperative peritonitis – value of diag-

nostic parameters and impact of early indication for re-

laparotomy. Eur J Med Res. 2009;14(11):491-6.

24. Bertleff MJ, Lange JF. Perforated peptic ulcer dis-

ease: a review of history and treatment. Dig Surg.

2010;27(3):161-9.

25. Chung KT, Shelat VG. Perforated peptic ulcer - an update.

World J Gastrointest Surg. 2017;9(1):1-12.

26. Søreide K, Thorsen K, Harrison EM, Bingener J, Møller

MH, Ohene-Yeboah M, et al. Perforated peptic ulcer.

Lancet. 2015;386(10000):1288-98.

27. El-Nakeeb A, Fikry A, Abd El-Hamed TM, Fouda el Y, El

Awady S, Youssef T, et al. Effect of Helicobacter pylori

eradication on ulcer recurrence after simple closure of

perforated duodenal ulcer. Int J Surg. 2009;7(2):126-9.

28. Wilhelmsen M, Møller MH, Rosenstock S. Surgical com-

plications after open and laparoscopic surgery for per-

forated peptic ulcer in a nationwide cohort. Br J Surg.

2015;102(4):382-7.

29. Ibrahim A, Arunkumar A. Comparison of Surgical

Techniques for Gastro Duodenal Perforation Closure:

A Prospective Study of Falciformligament Patch Ver-

sus Graham Omental Patch. IOSR J Dent Med Sci.

2017;16(12):44-50.

30. Maghsoudi H, Ghaffari A. Generalized peritonitis re-

quiring re-operation after leakage of omental patch re-

pair of perforated peptic ulcer. Saudi J Gastroenterol.

2011;17(2):124-8.

31. Tarasconi A, Coccolini F, Biffl WL, Tomasoni M, Ansaloni

L, Picetti E, et al. Perforated and bleeding peptic ulcer:

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



7 Archives of Academic Emergency Medicine. 2024; 12(1): e18

WSES guidelines. World J Emerg Surg. 2020;15:3.

32. Bowling K, Balcombe A, Rait J, Andrews S. Technique to

manage persistent leak from a prepyloric ulcer where a

distal gastrectomy is not appropriate. J Surg Case Rep.

2015;2015(8):rjv103.

33. Abd Ellatif ME, Salama AF, Elezaby AF, El-Kaffas HF, Has-

san A, Magdy A, et al. Laparoscopic repair of perforated

peptic ulcer: patch versus simple closure. Int J Surg.

2013;11(9):948-51.

34. Rix TE, Bates T. Pre-operative risk scores for the predic-

tion of outcome in elderly people who require emergency

surgery. World J Emerg Surg. 2007;2:16.

35. Gokakin AK, Atabey M, Koyuncu A, Topcu O. Peptic Ulcer

Perforation in Elderly: 10 years’ Experience of a Single In-

stitution. Int J Gerontology. 2016;10(4):198-201.

36. Saunders DI, Murray D, Pichel AC, Varley S, Peden CJ.

Variations in mortality after emergency laparotomy: the

first report of the UK Emergency Laparotomy Network.

Br J Anaesth. 2012;109(3):368-75.

37. Sartelli M, Chichom-Mefire A, Labricciosa FM, Hardcas-

tle T, Abu-Zidan FM, Adesunkanmi AK, et al. The man-

agement of intra-abdominal infections from a global per-

spective: 2017 WSES guidelines for management of intra-

abdominal infections. World J Emerg Surg. 2017;12:29.

38. Chichom-Mefire A, Fon TA, Ngowe-Ngowe M. Which

cause of diffuse peritonitis is the deadliest in the tropics?

A retrospective analysis of 305 cases from the South-West

Region of Cameroon. World J Emerg Surg. 2016;11:14.

39. Neri A, Marrelli D, Scheiterle M, Di Mare G, Sforza S,

Roviello F. Re-evaluation of Mannheim prognostic index

in perforative peritonitis: prognostic role of advanced

age. A prospective cohort study. Int J Surg. 2015;13:54-9.

40. Ogbuanya AU, Anyanwu SNC, Ajah A, Otuu O, Ugwu

NB, Boladuro EA, et al. Surgical Capacity in Rural South-

east Nigeria: Barriers and New Opportunities. Ann Glob

Health. 2021;87(1):118.

41. Sorour M, Ghazal A-H, Kassem M, El-Khashab E, Shehata

G. Study of the role of jejunal serosal patch in the man-

agement of large gastroduodenal perforations. Egypt J

Surg. 2012;31(3):116-22.

42. Alaswad F. Large posterior perforation of duodenal ulcer:

A rare surgical emergency. Asian J Health Sci. 2019;5(1):8.

43. Tochie JN, Agbor NV, Frank Leonel TT, Mbonda A, Aji

Abang D, Danwang C. Global epidemiology of acute gen-

eralised peritonitis: a protocol for a systematic review

and meta-analysis. BMJ Open. 2020;10(1):e034326.

44. Gona SK, Alassan MK, Marcellin KG, Henriette KY, Adama

C, Toussaint A, et al. Postoperative Morbidity and Mor-

tality of Perforated Peptic Ulcer: Retrospective Cohort

Study of Risk Factors among Black Africans in Côte

d’Ivoire. Gastroenterol Res Pract. 2016;2016:2640730.

45. Oribabor FO, Adebayo BO, Aladesanmi T, Akinola

DO. Perforated duodenal ulcer; management in a re-

source poor, semi-urban nigerian hospital. Niger J Surg.

2013;19(1):13-5.

46. Ogbuanya AU, Nnadozie UU, Enemuo VC, Ewah RL, Bo-

laduro EO, Owusi OM. Perioperative mortality among

surgical patients in a low-resource setting: A multi-

center study at District hospitals in Southeast Nigeria.

Niger J Clin Pract. 2022;25(7):1004-13.

47. Ogbuanya AU, Enemuo VC, Eni UE, Nwigwe CG, Otu

O. Mortality audit in general surgery unit and lessons

learned at a Nigerian tertiary hospital: a single centre ob-

servational study. Pan Afr Med J. 2022;41:228.

48. Ogbuanya AU, Ugwu NB, Kwento N, Enyanwuma EI,

Anyigor FF, Oko U. Abdominal Injuries from Civilian

Conflicts: An Emerging Global Health Challenge in Ru-

ral Southeast Nigeria. Ann Glob Health. 2023;89(1):4.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



AU-O. Ogbuanya et al. 8

Table 1: Association of baseline characteristics with the incidence of leaked repair after open omentopexy for perforated peptic ulcer disease

Characteristics Total Leaked repair P value
Age range (year)
16-44 79 (21.9) 7 (8.9) 0.112
45-64 179 (49.7) 21 (11.7)
>64 102 (28.4) 14 (13.7)
Sex
Male 226 (62.8) 28 (12.4) 0.066
Female 134 (37.2) 14 (10.4)
Location of settlement
Rural 149 (41.4) 22 (14.8) 0.246
Semi-urban 121 (33.6) 13 (10.7)
Urban 90 (25.0) 7 (7.8)
Occupation
Farming 113 (31.4) 15 (13.3) 0.082
Trading 82 (22.8) 10 (12.2)
Artisan 67 (18.6) 8 (11.9)
Civil servant 37 (10.3) 3 (8.1)
Other 61 (16.9) 6 (9.8)
Delayed presentation (hours)ours)
0-24 69 (19.2) 4 (5.8) 0.044
25-48 133 (36.9) 14 (10.5)
>48 158 (43.9) 24(15.2)
Laboratory parameters
Serum albumin > 2.5 (g/dl) 216 (60.0) 20 (9.3) 0.081
Hemoglobin > 10 (g/dl) 238 (66.1) 24 (10.1) 0.191
Sepsis
Present 78 (21.7) 14 (17.9) 0.018
Absent 282 (78.3) 28(9.9)
Immuno-suppression therapy
Yes 50 (13.9) 12 (24.0) 0.003
No 310 (85.1) 30 (9.7)
Renal/cardiac impairment
Present 71 (19.7) 13 (18.3) 0.052
Absent 289 (80.3) 29 (10.0)
Perforation diameter (cm)
0.0-1.0 161 (44.7) 5 (3.1) <0.0001
1.1-2.0 110 (30.6) 8 (7.3)
2.1-3.0 54 (15.0) 11 (20.4)
>3.0 35 (9.7) 18 (51.4)
Biopsy findings
Benign 332 (92.2) 39 (11.7) 0.604
Malignant 11 (3.1) 2 (18.2)
No biopsy 17 (4.7) 1(5.9)
Perioperative shock
Present 117 (32.5) 19 (16.2) 0.041
Absent 243 (67.5) 23 (9.5)
Co-existing intra-abdominal pathology
Present 29 (8.1) 5 (17.2) 0.329
Absent 331 (91.9) 37 (11.2)
Cadre of surgeon
Board certified 136 (37.8) 15 (11.0) 0.769
Trainee/other 224 (62.2) 27 (12.1)
Data are presented as number (%).
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Table 2: Postoperative outcomes of patients who underwent open omentopexy following perforated peptic ulcer disease

Outcome Successful repair n= 318 Leaked repair n = 42 p-value
Morbidity*
Wound infection 124 (39.0) 28 (66.7)
Intra-peritoneal collection 15 (4.7) 11 (26.2)
Sepsis 43 (13.5) 10 (23.8) 0.003
Burst Abdomen 17 (5.3) 5 (11.9)
Atelectasis 5 (1.6) 2 (4.8)
Incisional hernia 11 (3.5) 3 (7.1)
Length of hospital stay (day)
0-5 21 (6.6) 0 (0.0)
6-10 91 (28.6) 4 (9.5) 0.022
11-15 132 (41.5) 15 (35.7)
>15 74 (23.3) 23 (54.8)
Mortality
Yes 22 (6.9) 6 (14.3) < 0.0001
*Some patients had more than one morbidity. Data are presented as number (%).

Table 3: Relative rates of Clavein-Dindo postoperative outcomes for both groups of repairs

Complications Total Grade P value
I II IIIa IIIb IVa IVb V

Intraabdominal abscess
Successful repair 15 0 0 1 1 6 2 5 0.002
Leaked repair 11 0 0 2 2 4 2 1
Wound infection
Successful repair 124 2 24 73 5 12 6 2 0.040
Leaked repair 28 0 4 12 3 4 4 1
Burst abdomen
Successful repair 17 0 0 4 5 3 3 2 0.036
Leaked repair 5 0 0 0 1 2 2 0
Sepsis
Successful repair 43 0 2 1 2 18 10 10 <0.0001
Leaked repair 10 0 0 0 0 3 4 3
Incisional hernia
Successful repair 11 0 0 7 4 0 0 0 <0.0001
Leaked repair 3 0 0 2 1 0 0 0
Atelectasis
Successful repair 5 0 0 0 0 2 0 3 0.008
Leaked repair 2 0 0 0 0 0 1 1
Total*
Number 274 2 30 102 24 52 34 28 -
* Some patients had more than one morbidity.
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Figure 1: Flow Diagram of patients’ inclusion in the study. PPUD: perforated peptic ulcer disease.

Table 4: Impact of clinical and therapeutic variables on mortality among leaked repair cases

Variables Number (%) Mortality (%) p-value
Perforation diameter (cm)
0-1 15 (35.7) 1 (6.7)
1.1-2 16 (38.1) 2 (12.5) 0.011
>2 11 (26.2) 3 (27.3)
Delayed re-laparotomy (hours)*
0-24 5 0 (0.0)
25-48 20 1 (5.0) 0.036
>48 14 3 (21.4)
Age (years)
16-44 14 (33.3) 1(7.1)
45-64 18 (42.9) 2(11.1) 0.028
>65 10 (23.8) 3(30.0)
Method of treatment
Operative 39 (92.8) 4(10.3) < 0.0001
Non-operative 3 (7.2) 2(66.7)
Comorbidity
Present 11 (26.2) 2 (18.2) 0.061
Absent 31 (73.8) 4 (12.9)
Perioperative shock
Present 5 2(40.0) 0.011
Absent 37 4(10.8)
Data are presented as number (%). * The sum of the number is not 42 because 3 cases were managed conservatively and did not have
undergo re-laparotomy. There were 2 mortality cases from the conservative group and that is why mortality is not up to 6, but 4.
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