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ABSTRACT

Background: Peptic ulcer disease’s second-most common complication is perforation, constituting a surgical emergencywith approximately 30% short-term mortality and 50% morbidity. Patients with untreated duodenal ulceration facea 10% lifetime risk of perforation, reduced with initial ulcer healing. The Graham omental patch technique involvesleaving two tube drains, one in Morrison’s pouch and one in the pelvis. This study aims to elucidate the effects of routineabdominal drain use on postoperative outcomes after closure surgery for peptic ulcer perforation, assessing the efficacyand safety of this approach.
Methods: A prospective observational cross-sectional study enrolled 60 patients conducted between December 2021and January 2023, with perforated peptic ulcers who underwent repair using the Graham omental patch technique. Twotube drains were utilized. Postoperative follow-up and complication observation involved categorizing patients into twogroups (A and B) based on the presence or absence of drain-related complications.
Results:Drain related complications were seen in 40% of study subjects, most common of which was Drain site painfollowed by Restriction of mobility and Peri tubal discharge/leakage with skin excoriation. Late presentation (>24 hours),Gastric ulceration, perforations larger than 1 cm and peritoneal spillage of more than 1000 ml significantly influencedthe outcome and rate of development of post operative drain related complications in patients operated for perforationpeptic ulcer.
Conclusion: All drains carry a risk of significant postoperative complications. In the setting of good surgical techniqueand the presence of sufficient equipment for the detection of intra-abdominal complications postoperatively likeultrasonography and CT scan, abdominal drains should be used rationally.
Key words: Perforated peptic ulcer; Abdominal drain; Graham omental patch technique.

©Authors;licensed under Creative Commons Attribution 4.0 International (CC BY 4.0)

13

https://orcid.org/0009-0007-9410-8539
https://orcid.org/0000-0002-7649-4882
https://kjms.uokirkuk.edu.iq/article_182869.html


14 | KJMS, 2024, Vol. 12, No. 1 Hast Abdullateef Ahmed & Hussein Qadir Ahmed

INTRODUCTIONP eptic ulcer disease remains a significant health
concern, with perforation standing as the
second-most common complication [1]. While
the global prevalence of ulcers has decreased, the

incidence of life-threatening complications, including per-
foration and bleeding, persists. This paradoxical trend is at-
tributed to improvements in socioeconomic conditions reduc-
ing Helicobacter pylori infection countered by an increased
use of non-steroidal anti-inflammatory drugs (NSAIDs) [2, 3].
Complications occur at a rate of 1–2% per ulcer per year, with
a lifetime risk of perforation around 10% for untreated duo-
denal ulcers [4]. Despite advancements in medical treatment,
peptic ulcer perforation necessitates urgent surgical interven-
tion, carrying short-term mortality of approximately 30%
and morbidity of 50% [5–7].
The demographics of perforated peptic ulcers are evolving,
with a rising incidence among elderly females, often linked
to NSAID usage [8]. The elderly may exhibit atypical pre-
sentations, necessitating a heightened clinical suspicion for
accurate diagnosis. Furthermore, the classic presentation in-
volving severe abdominal pain may not manifest in all cases,
posing challenges to timely diagnosis.
Small intestinal ulcers, accounting for 60% duodenal and
40% gastric perforations, exhibit diverse etiologies. NSAID
use contributes to one-third of perforated ulcers, primarily af-
fecting elderly individuals. The association between H. pylori
infection and perforation remains controversial [1].
Diagnosis involves assessing symptoms, medication history,
and physical examinations. Perforation presents as an acute
abdomen, progressing through distinct phases, with the third
phase marked by abdominal distension and deterioration of
the patient’s general condition [8].
The diagnostic pathway includes blood tests, serum amylase
measurement, and imaging studies such as abdominal x-rays
or CT scans [8, 9]. Despite challenges in diagnosis due to
various potential causes of acute abdomen, prompt interven-
tion is crucial. Surgical treatment prioritizes resuscitation,
analgesia, and, following adequate preparation, employs the
Graham omental patch technique, a recognized method for
the closure of perforated peptic ulcer [10, 11].
The aim of this study is to investigate the impact of routine
abdominal drain insertion on the postoperative clinical course
after closure surgery for peptic ulcer perforation. The objec-
tives include assessing the efficacy and safety of drain usage
in improving patient outcomes. By addressing these aspects,
the study aims to contribute valuable insights into the man-

agement of peptic ulcer perforation and inform best practices
in surgical intervention.

MATERIALS AND METHODS

This prospective observational cross-sectional study con-
ducted at Azadi Teaching Hospital in Kirkuk from December
2021 to January 2023, enrolled 60 patients with perforated
peptic ulcers repaired using the Graham omental patch tech-
nique.
The study focused on patients who were presented to the
emergency department and were subsequently admitted to
the operating theatre for the closure of peptic ulcer perfora-
tion. The patients were then followed up in the surgical ward.
Inclusion criteria: those with peptic ulcer perforation (gastric
and duodenal) admitted to surgical indoors within 72 hours
of symptom onset and repaired using the Graham omental
patch closure technique. The inclusion criteria also specified
patients aged between 20 and 70 years of both sexes who un-
derwent emergency surgery and provided written informed
consent.
Exclusion criteria were outlined to exclude patients outside
the age range of 20-70 years, those presenting after 72 hours
of symptom onset, and those with perforations larger than 2
cm that were not suitable for primary closure. Additionally,
patients who died within 72 hours of the operation, those with
bleeding diathesis, traumatic perforations, suspected ma-
lignant pathology, other hollow organ perforations, chronic
liver failure, renal failure, congestive heart failure, pregnant
women, and those with proven or suspected COVID-19 infec-
tion were also excluded.
The clinical work-up involved a comprehensive assessment of
patients presenting with severe abdominal pain, particularly
epigastric pain. A thorough history and physical examination
were conducted, and radiological examinations, including X-
ray abdomen, abdominal ultrasound, and CT abdomen, were
performed for confirmation in difficult cases. Initial resusci-
tation, fluid therapy, stabilization of hemodynamic instability,
broad-spectrum antibiotics, nasogastric aspiration, urinary
catheterization, and discontinuation of oral intake were part
of the standard procedure.
Preoperative investigations included collecting blood samples
for complete blood count (CBC), random blood sugar (RBS),
blood urea, serum creatinine, viral screening for Hepatitis B,
C, HIV, and COVID-19, as well as blood group and Rh. Adequate
blood units were prepared for each patient before admission
to the operating theatre. Electrocardiography (ECG), chest
X-ray, echocardiography, and medical consultations for older
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patients were also conducted.
In the surgical procedures conducted for the study, a laparo-
tomy was performed through an upper midline incision. Peri-
toneal spillage was evacuated and measured, and the size of
the perforation was documented. For cases of gastric ulcer
perforation, a biopsy from the ulcer margin was obtained for
histopathological examination to rule out malignancy. The
perforation was then closed using Graham’s omental patch
technique with interrupted sutures of Polyglactin (Vicryl 0).
Warm normal saline irrigation and thorough mopping of the
peritoneal cavity were carried out. Two intra-abdominal
drains (Ryle tube 20FG) were strategically placed—one in the
right subhepatic region and the other in the pelvis through
the right flank. The abdominal wound closure involved two
layers: the tendinous fascio-muscular layer with monofila-
ment Nylon 2.0 and the skin with silk 0.
Postoperatively, patients were placed in Fowler’s position once
conscious, and all were kept nil by mouth with nasogastric
tube aspiration. Intravenous fluids and gastric anti-secretory
drugs were initiated immediately. Combination antibiotics
(ceftriaxone + metronidazole) were administered to cover aer-
obic and anaerobic bacteria. Adequate analgesia was provided
for postoperative pain relief. Patients underwent regular as-
sessments for vital signs, abdominal examination, dressing
condition, and the return of bowel function. Once bowel func-
tion returned, the nasogastric tube was removed, and oral
alimentation commenced and advanced as tolerated.
Drainage details, including daily amount and color, drain-
related complications, and the timing of drain removal, were
meticulously recorded. Drains were kept in place until oral
intake occurred without a change in output, suggesting the
absence of a leak. Drain removal typically occurred 24 hours
after the cessation of drainage, with the upper subhepatic
drain often removed first. Abdominal ultrasonography (USG)
was performed on postoperative days 3-5 for patients with
a high suspicion of intra-abdominal fluid collection or ab-
scess. Discharge instructions included advice to abstain from
smoking and alcohol. A regimen targeting H. pylori was pre-
scribed and maintained for two weeks, with proton pump in-
hibitors continued for an additional four weeks. Gastroscopy
was recommended after 12 weeks for follow-up, assessing
malignancy evidence, ulcer healing, and confirming H. py-
lori infection status if not previously confirmed. The study
employed statistical analysis through the use of the Statisti-
cal Package for the Social Sciences (SPSS) version 26.0. The
determination of statistical significance relied on a p-value
of <0.05. Descriptive statistics, encompassing means and
standard deviations, were computed. Furthermore, various

statistical tests were applied to assess age, gender distribu-
tion, and residency. Specifically, a Chi-square test was used to
ascertain if a significant difference existed among the studied
groups.
In examining the duration of pain at presentation, the Chi-
square test was employed to compare rates between two dis-
tinct groups. Additionally, Chi-square tests were utilized to
evaluate specific parameters, such as gastric perforation, per-
foration size exceeding 1cm, and peritoneal contamination
surpassing 1000ml. The objective of these analyses was to dis-
cern any notable disparities in the occurrence of drain-related
complications between the two groups.

RESULTS

In the emergency department, a total of 82 patients were ad-
mitted with perforated peptic ulcers. Exclusion criteria were
applied, leading to the removal of four patients presenting
after 72 hours of symptoms, two with large perforations (>2
cm), seven with chronic diseases, one with malignant pathol-
ogy, and two with COVID-19. Additionally, six patients died
within 72 hours of emergency laparotomy and were excluded
from the study.
The study group’s demographic characteristics revealed a
mean age of 40.03, with the majority of patients being over
40 years old (43.3%). Of the 60 patients, 60% were male, and
40% were female. In terms of residency, 34 patients lived in
urban areas, while 26 resided in rural areas.
The majority of cases (n=33) were presented within the first 24
hours, with the remaining cases presenting within 48 and 72
hours. The first part of the duodenum was the most common
site of perforation (44 cases), followed by the pyloric region
(12 cases) and pre-pyloric region (4 cases). Perforations less
than 1 cm constituted nearly 70% of cases, while 30% had
perforations measuring 1-2 cm. Peritoneal contamination
varied with 55% having 1000 ml or less, and 45% having
more than 1000 ml.
Postoperative complications were monitored for 5 to 10 days
after surgery. Nausea and vomiting were observed in 48% of
patients, necessitating antiemetics. Diffuse abdominal pain
persisted in 68% of patients, leading to additional analgesic
doses. Abdominal distension occurred in 34% of patients be-
yond 48 hours, indicative of prolonged ileus.
Other postoperative complications included fever in 43 pa-
tients, laparotomy wound infection in 38 patients, partial
wound dehiscence in 13 patients, and adult respiratory dis-
tress syndrome (ARDS) in 15 patients. Late postoperative
mortality occurred in 5 patients, with four deaths attributed
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Table 1. Demographic, preoperative characteristics, general and postoperative complications of the studied groups

Variables (Total no.= 60) Category No. (%)

Age groups (Years)
(<30) 13 (21.6)(30-40) 21 (35)(>40) 26 (43.3)

Gender Male 42 (60)Female 28 (40)
Residency Urban 34 (56.7)Rural 26 (43.3)

Pre-operative and intra-operative findings

Duration of pain (hours)
0-24 33 (55)24-48 13 (21.7)48-72 14 (23.3)

Site of perforation
Pre-pyloric 4 (6.7)Pyloric 12 (20)Duodenal (1st part) 44 (73.3)

Size of perforation (cm) < 1 42 (70)
≥ 1 18 (30)

Peritoneal contamination (ml) ≤ 1000 33 (55)> 1000 27 (45)

General postoperative complications

Nausea & Vomiting 29 (48.3)Diffuse abdominal Pain 41 (68.3)Abdominal Distension 20 (33.3)Fever 43 (71.6)Wound Infection 38 (63.3)Partial Dehiscence 13 (21.6)ARDS 15 (25)

Drain related complications

Drain site pain 24 (40)Peri tubal discharge/leakage with skin excoriation 19 (32)Drain Blockage 11 (18)Peritoneal collection 6 (10)Accidental pull-out 2 (3)Restriction of mobility 23 (38)Pulling out of omentum 0 (0)Erosion of adjacent organs 0 (0)

to ARDS and one to pleural effusion and sepsis.
Drain-related complications included persistent pain at the
drain site in 24 patients, peri-tubal discharge with skin ex-
coriation in 17 patients, drain blockage in 11 patients, and
peritoneal collection at two sites in 6 patients. Accidental pull-
out of the subhepatic drain occurred in 2 patients, resulting in
no collection. Mobility issues were noted in 23 patients early
postoperatively, while no cases of omentum pull-out or organ
erosion were recorded (Table 1).
The mean ± standard deviation (range) time for the removal
of abdominal drains was 5.12 ± 1.32 (3-6) days for subhep-
atic drains and 4.82 ± 1.25 (5-9) days for pelvic drains. Eight
patients required additional days for drain removal. Notably,
subhepatic drains ceased draining earlier than pelvic drains,
resulting in their earlier removal. The mean ± standard devi-
ation (range) time for discharge from the hospital was 8.75 ±
2.86 (7-10) days.
After carefully observing and documenting the characteristics
of the study participants, including their clinical history, ex-
amination details, and postoperative complications, patients
were categorized into two groups: Group A and Group B. This
division was based on the presence or absence of complica-

tions related to drainage, respectively.
The majority of patients (n=36) fell into Group B, as they did
not experience any complications related to drainage. In con-
trast, Group A comprised 24 patients who encountered two or
more complications associated with drainage.
To evaluate the impact of various factors on the development
of drain-related complications and the correlation between
drain complications and general postoperative complications,
a thorough statistical analysis was conducted. This analysis
considered factors such as age, gender, residency, as well as
different pre-operative and intra-operative findings as po-
tential predictors.
In terms of age, no significant difference was observed be-
tween the two groups, Chi-square = 1.24, p-value= 0.24, Odd
ratio (OR 1.8). Similarly, gender did not show a significant dif-
ference between the two groups (Chi-square = 2.2, p-value=
0.145, OR 0.382).
Residency was also not found to be a statistically significant
factor between the two groups (Chi-square = 1.71, p-value=
2.02, OR 2.1).
However, the duration of pain at presentation did exhibit a
significant difference between the two groups (Chi-square
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Table 2. Demographic, Pre and intraoperative predictors for drain related complications.

Variables (no.=60) Category Group A Group B Chi-Square value P value OR

Age
(<30) 13 (21.6) 13 (21.6)(30-40) 21 (35) 21 (35) 1.24 0.24 1.8( >40) 26 (43.3) 26 (43.3)

Sex Male 16 29 2.2 0.145 1.382Female 8 7
Residency Urban 17 17 1.71 2.02 2.1Rural 7 19
Duration of pain (hours)

<24 5 2824-48 9 5 7.5 0.007 9.4>48 10 3
Site of perforations Gastric 11 5 4.7 0.032 3.67Duodenal 13 31
Size of perforations (cm) ≥1 10 8 6.02 0.02 4.22<1 14 28
Peritoneal contamination (ml) > 1000 17 10 9.4 0.003 5.41

≤ 1000 7 26
Group A = patients with drain related complications, Group B = patients without drain related complications, OR= Odd’s ratio.

=7.5, p-value=0.007, OR=9.4). Patients presenting between
48-72 hours had a higher complication rate.
Several other factors demonstrated a significant difference
in the development of drain-related complications between
the two groups. These included gastric perforation (p-value=
0.032, OR=3.67), perforation size greater than 1cm (p-value=
0.02, OR=4.22), and peritoneal contamination exceeding
1000ml (p-value= 0.003, OR 5.41) (Table 2).

DISCUSSION

The Perforation of peptic ulcer is conventionally treated by
classical Graham patch technique. Omental patching began in
1937, when Dr Roscoe Graham from Toronto reported 50 cases
of perforated peptic ulcer successfully treated. He concluded
that routine gastroentorostomy was unnecessary, and the
omental patch was more than sufficient for closure of the
duodenal perforation [12, 13].
Abdominal drainage has always been a subject of controversy.
The rationale behind abdominal drainage following major
abdominal surgery is that drains forewarn the surgeon of po-
tential intra-abdominal complications [14]. Role of the drain
is to evacuate intraperitoneal collection like, blood, bile and
intestinal contents. But, high rate of drain-related complica-
tions negates the concept of the routine drainage [15].
Robinson classified surgeons aptly into three categories based
on their preference for the use of drain: those who believe that
intra peritoneal operations should always be drained, those
who think that drainage is useless and those who sit on a fence
and insert the drain as a safety valve [16].
Petrowsky et al concluded that the “omental patch technique
for perforated ulcer appears to be safe without prophylactic
drainage, and routine drainage is not recommended”. He

also says a Futile Reliance on the Drain, when a Leak devel-
ops, postpones lifesaving re-operation and hastens death [17].
Moreover, the use of drains is not a substitute for adequate
peritoneal lavage in cases of peritonitis due to perforation of
a peptic ulcer as emphasized by Sir Alfred Cuschieri [17, 18].
Several complications resulting from drainage were discussed
in our study. These include drain site pain, peri tubal leak-
age, obstruction and blockage of the tube drain, accidental
pull-out, restriction of mobility and pulling out of omentum
through drain wound during its removal. Some of these com-
plications are illustrated with case histories and authors warn
against too liberal or long-term drainage [19–21].
The use of thinner and softer tube drains is usually ineffective
as there is risk of these tubes getting blocked or kinked [22].
Also, it has been considered that these drains provide a risk for
intra-abdominal infections by providing a route for ascending
infections as they act as a foreign body [20, 23, 24]. Sheng et
al, stated that these acquired infections have an important
impact on the length of hospital stay and medical care cost
[25].
Increased age, by itself is usually considered to be associated
with increased risk of development of post operative com-
plication. Sivaram P et al. [26], Bojananpu S et al. [27] and
several other studies have reported that patients aged 45 years
or more have significantly higher rates of complications com-
pared with younger patients [28–31] and this finding was
mostly due to the increased incidence of comorbid diseases in
the elderly patients [32].
But in our study, age more than 45 was not found to be associ-
ated with increased risk of development of the drain related
complications. This has also been reported by Sharma SS et
al. in a recent study [33].
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Some studies mentioned that late presentation was not a pre-
dictor of the outcome as it had not been associated with devel-
opment of drain related complications, but our study showed
that patients presenting in 48-72 hours from onset of pain
were at greater risk of development of complications and the
earlier presentation led to better outcome with less morbidity
and mortality. Late presentation as a risk factor has been re-
ported in many other studies and the duration of delay in pre-
sentation has been directly proportional to increasing grades
of peritoneal contamination [34–37].
As Sharma Ss reported that presentation as abdominal disten-
sion may indicate the amount of peritoneal spillage and that
it is meaningful predictor of the risk and number of postoper-
ative complications, therefore we evaluated the amount of the
peritoneal spillage as a risk factor and the statistical analysis
proved the association between the spillage >1000cc and the
drain related complications [33].
Presence of vomiting episodes may suggest that subhepatic
drain produces gastric over-activity with or without reverse
peristalsis directly through the drain contact and irritation of
the adjacent duodenum or indirectly through the drain con-
tact with the adjacent liver, leading to diaphragmatic irritation
with resultant vomiting.
Post-operative fever was recorded in most of patients in our
study with significant difference between Group A and group
B. This finding supports the concept of “Drain Fever” as re-
ported in 1962 by Myers and can be attributed to the use of
drain and its complications in addition to other causes of post
operative fever. That is why this concept remained contro-
versial. Pai and Ansari did not find any statistical difference
between the two groups with respect to the post-operative
fever [15, 21].
Wound infection at the drain site and partial dehiscence of
the wound were significantly much lower in the group B as
compared to the group A in the present study. These observa-
tions are in agreement with the majority of other investigators
[17, 21] who found drains are risk factor for wound infection.
Present study confirms that intraperitoneal collections can
occur in patients even in presence of the tube drain. This
may be attributed to that drains may possibly stimulate fluid
collection by acting as foreign bodies and do not allow apposi-
tion of tissue surface, therefore leave a space which promotes
continued exudation and intra peritoneal collection [15, 21].
Risk of ARDS and mortality was unrelated to the presence
or absence of drain-related complications observed in the
present study in agreement with other studies [21, 38].
Several limitations were present in our study, including a
small sample size and the restriction to cases presenting to

the emergency department of Azadi Teaching Hospital. To
address these limitations, we recommend that future research
prioritize scheduled trials with larger sample sizes.
Furthermore, we suggest conducting additional studies to
compare postoperative complications between cases with and
without drains for a more comprehensive understanding of
the outcomes.

CONCLUSION

All drains carry a risk of significant postoperative compli-
cations. In the setting of good surgical technique and the
presence of sufficient equipment for the detection of intra-
abdominal complications postoperatively like ultrasonogra-
phy and CT scan, abdominal drains should be used rationally.

ETHICAL DECLARATIONS

• Acknowledgements

None.
• Ethics Approval and Consent to Participate

This study received approval from the Local Scientific
Council of the Iraqi Board of Medical Specializations in
General Surgery. The study’s objectives were clearly com-
municated, and informed consent was obtained from all
participants, ensuring their understanding and voluntary
participation in the research.

• Consent for Publication

Non.
• Availability of Data and Material

The datasets are available from the corresponding author
upon reasonable request.

• Competing Interests

The authors declare that there is no conflict of interest.
• Funding

Self funded.



Abdominal Drains in Perforated Peptic Ulcer | 19

• Authors’ Contributions

All stated authors contributed significantly, directly, and
intellectually to the work and consented it to be published.

REFERENCES

[1] Bland KI, Sarr MG, Büchler MW, Csendes A, Garden OJ,
Wong J. General surgery: principles and international
practice. Springer Science & Business Media; 2008.

[2] Mäkelä JT, Kiviniemi H, Ohtonen P, Laitinen SO. Fac-
tors that predict morbidity and mortality in patients
with perforated peptic ulcers. The European journal of
surgery 2002;168(8-9):446–451. https://doi.org/10.

3109/110241502321116424.
[3] Bunburaphong P, Chatrkaw P, Sriprachittichai P, Suple-

ornsug K, Ultchaswadi P, Sumetha-Aksorn N. Risk fac-
tors for predicting mortality in a surgical intensive care
unit in the year 2000. Journal of the Medical Association
of Thailand= Chotmaihet Thangphaet 2003;86(1):8–15.

[4] Zinner MJ, Ashley SW. Maingot’s abdominal operations.
McGraw Hill Professional; 2018.

[5] Arya V, Kumar S, Singh A, Anand A, Kunal P. Role of
abdominal drains in perforated peptic ulcer patients: A
prospective randomized controlled study. Asian Pac J
Health Sci 2019;6:102–8.

[6] Menakuru S. Current management of peptic ulcer
perforations. Pakistan Journal of Medical Sciences
2004;20:157–163.

[7] Akhtar N, Hassan Abbass AA. Risk factors for post oper-
ative complications in patients of perforated duodenal
ulcer. Journal of Sheikh Zayed Medical College [JSZMC]
2015;6(4):868–872.

[8] Williams NS, O’Connell PR, McCaskie A. Bailey & Love’s
short practice of surgery. CRC press; 2018.

[9] O Haji H, Anwer S, M Zaki S, B Mustafa B, A Abdulla
A, J Hassan G, et al. Prevalence and Detection of He-
licobacter Pylori among Patients in Rizgary Hospital
Using Stool Antigen Test-Erbil City. Kirkuk Journal of
Medical Sciences 2020;8(1):142–148. https://doi.org/

10.32894/kjms.2020.169374.
[10] Townsend CM, Beauchamp RD, Evers BM, Mattox KL.

Sabiston textbook of surgery: the biological basis of
modern surgical practice. Elsevier Health Sciences; 2016.

[11] Moran B. Farquharson’s Textbook of Operative General
Surgery. CRC Press; 2014.

[12] Kumar R, Hastir A, Chopra L, Jindal S, Walia R, Goyal
S. Role of drains in cases of peptic ulcer perforations:

comparison between single drain versus no drain. In-
ternational Surgery Journal 2020;7(2):404–407. https:

//doi.org/10.18203/2349-2902.isj20200287.
[13] Arora BK, Arora R, Arora A. Modified Graham’s repair

for peptic ulcer perforation: reassessment study. In-
ternational Surgery Journal 2017;4(5):1667–1671. http:

//dx.doi.org/10.18203/2349-2902.isj20171618.
[14] Wente MN, Shrikhande SV, Kleeff J, Müller MW, Gutt

CN, Büchler MW, et al. Management of early hemor-
rhage from pancreatic anastomoses after pancreatico-
duodenectomy. Digestive Surgery 2006;23(4):203–208.
https://doi.org/10.1159/000094750.

[15] Pai D, Sharma A, Kanungo R, Jagdish S, Gupta A. Role
of abdominal drains in perforated duodenal ulcer pa-
tients: a prospective controlled study. Australian and
New Zealand journal of surgery 1999;69(3):210–213.
https://doi.org/10.1046/j.1440-1622.1999.01524.x.

[16] Rather SA, Bari SU, Malik AA, Khan A. Drainage vs no
drainage in secondary peritonitis with sepsis following
complicated appendicitis in adults in the modern era of
antibiotics. World journal of gastrointestinal surgery
2013;5(11):300. https://doi.org/10.4240/wjgs.v5.i11.

300.
[17] Petrowsky H, Demartines N, Rousson V, Clavien PA.

Evidence-based value of prophylactic drainage in gas-
trointestinal surgery: a systematic review and meta-
analyses. Annals of surgery 2004;240(6):1074. https:

//doi.org/10.1097%2F01.sla.0000146149.17411.c5.
[18] Cuschieri A, Steele RJ, Moosa AR. Essential surgical prac-

tice: basic surgical training. Butterworth-Heinemann;
2000.

[19] Schein M. To drain or not to drain? The role of drainage
in the contaminated and infected abdomen: an interna-
tional and personal perspective. World journal of surgery
2008;32(2):312–321.

[20] Pessaux P, Msika S, Atalla D, Hay JM, Flamant Y, for
Surgical Research FA, et al. Risk factors for postop-
erative infectious complications in noncolorectal ab-
dominal surgery: a multivariate analysis based on a
prospective multicenter study of 4718 patients. Archives
of Surgery 2003;138(3):314–324. https://doi.org/10.

1001/archsurg.138.3.314.
[21] Ansari MM, Akhtar A, Haleem S, Husain M, Kumar A. Is

there a role of abdominal drainage in primarily repaired
perforated peptic ulcers. J Exp Integr Med 2012;2(1):47–
54. https://doi.org/10.5455/jeim.201111.or.015.

[22] Büchler MW, Friess H, Evidence forward, drainage on
retreat: still we ignore and drain!? LWW; 2006. https:

https://doi.org/10.3109/110241502321116424
https://doi.org/10.3109/110241502321116424
https://doi.org/10.32894/kjms.2020.169374
https://doi.org/10.32894/kjms.2020.169374
https://doi.org/10.18203/2349-2902.isj20200287
https://doi.org/10.18203/2349-2902.isj20200287
http://dx.doi.org/10.18203/2349-2902.isj20171618
http://dx.doi.org/10.18203/2349-2902.isj20171618
https://doi.org/10.1159/000094750
https://doi.org/10.1046/j.1440-1622.1999.01524.x
https://doi.org/10.4240/wjgs.v5.i11.300
https://doi.org/10.4240/wjgs.v5.i11.300
https://doi.org/10.1097%2F01.sla.0000146149.17411.c5
https://doi.org/10.1097%2F01.sla.0000146149.17411.c5
https://doi.org/10.1001/archsurg.138.3.314
https://doi.org/10.1001/archsurg.138.3.314
https://doi.org/10.5455/jeim.201111.or.015
https://doi.org/10.1097/01.sla.0000225046.43968.eb
https://doi.org/10.1097/01.sla.0000225046.43968.eb


20 | KJMS, 2024, Vol. 12, No. 1 Hast Abdullateef Ahmed & Hussein Qadir Ahmed

//doi.org/10.1097/01.sla.0000225046.43968.eb.
[23] Kawai M, Tani M, Terasawa H, Ina S, Hirono S, Nishioka

R, et al. Early removal of prophylactic drains reduces the
risk of intra-abdominal infections in patients with pan-
creatic head resection: prospective study for 104 consec-
utive patients. Annals of surgery 2006;244(1):1. https:

//doi.org/10.1097%2F01.sla.0000218077.14035.a6.
[24] Uslar RA, Molina H, Torres O, Cancino A. Total gastrec-

tomy with or without abdominal drains. A prospective
randomized trial. Revista Espanola de Enfermedades
Digestivas 2005;97(8):562.

[25] Sheng WH, Chie WC, Chen YC, Hung CC, Wang JT, Chang
SC, et al. Impact of nosocomial infections on medical
costs, hospital stay, and outcome in hospitalized pa-
tients. Journal of the Formosan Medical Association
2005;104(5):318–326.

[26] Sivaram P, Sreekumar A. Preoperative factors influ-
encing mortality and morbidity in peptic ulcer perfo-
ration. European Journal of Trauma and Emergency
Surgery 2018;44:251–257. https://doi.org/10.1007/

s00068-017-0777-7.
[27] Bojanapu S, Malani RA, Ray S, Mangla V, Mehta N,

Nundy S, et al. Duodenal Perforation: Outcomes after
Surgical Management at a Tertiary Care Centre—A Ret-
rospective Cross-Sectional Study. Surgery Research and
Practice 2020;2020.

[28] Hut A, Tatar C, Yıldırım D, Dönmez T, Ünal A, Kocakuşak
A, et al. Is it possible to reduce the surgical mortality and
morbidity of peptic ulcer perforations? Turkish Journal
of Surgery 2017;33(4):267. https://doi.org/10.5152%

2Fturkjsurg.2017.3670.
[29] Taş İ, Ülger BV, Önder A, Kapan M, Bozdağ Z. Risk fac-

tors influencing morbidity and mortality in perforated
peptic ulcer disease. Turkish Journal of Surgery/Ulusal
cerrahi dergisi 2015;31(1):20. https://doi.org/10.

5152%2FUCD.2014.2705.
[30] Patel S, Kalra D, Kacheriwala S, Shah M, Duttaroy D. Val-

idation of prognostic scoring systems for predicting 30-

day mortality in perforated peptic ulcer disease. Turkish
Journal of Surgery 2019;35(4):252. https://doi.org/10.

5578%2Fturkjsurg.4211.
[31] Thorsen K, Søreide J, Søreide K. Long-term mortality

in patients operated for perforated peptic ulcer: factors
limiting longevity are dominated by older age, comor-
bidity burden and severe postoperative complications.
World journal of surgery 2017;41:410–418.

[32] Bodepudi AK, Mohan Rao Voruganti DC. Study of
factors to assess the mortality and morbidity in per-
forated peptic ulcer disease. International Journal
of Surgery 2022;6(1):134–139. https://doi.org/10.

33545/surgery.2022.v6.i1c.832.
[33] Sharma SS, Mamtani MR, Sharma MS, Kulkarni H. A

prospective cohort study of postoperative complications
in the management of perforated peptic ulcer. BMC
surgery 2006;6(1):1–8.

[34] Mehboob M. Peptic duodenal perforation-an audit. J
Coll Physicians Surg Pak 2000;p. 101–103.

[35] Gupta S, Kaushik R, Sharma R, Attri A. The management
of large perforations of duodenal ulcers. BMC surgery
2005;5:1–5.

[36] Kumar K, Pai D, Srinivasan K, Jagdish S, Ananthakr-
ishnan N. Factors contributing to releak after surgical
closure of perforated duodenal ulcer by Graham’s Patch.
Tropical gastroenterology: official journal of the Diges-
tive Diseases Foundation 2002;23(4):190–192.

[37] Kocer B, Surmeli S, Solak C, Unal B, Bozkurt B, Yildirim
O, et al. Factors affecting mortality and morbidity in pa-
tients with peptic ulcer perforation. Journal of gastroen-
terology and hepatology 2007;22(4):565–570. https:

//doi.org/10.1111/j.1440-1746.2006.04500.x.
[38] Tang R, Chen HH, Wang YL, Changchien CR, Chen JS,

Hsu KC, et al. Risk factors for surgical site infection
after elective resection of the colon and rectum: a single-
center prospective study of 2,809 consecutive patients.
Annals of surgery 2001;234(2):181. https://doi.org/10.

1097%2F00000658-200108000-00007.

https://doi.org/10.1097/01.sla.0000225046.43968.eb
https://doi.org/10.1097%2F01.sla.0000218077.14035.a6
https://doi.org/10.1097%2F01.sla.0000218077.14035.a6
https://doi.org/10.1007/s00068-017-0777-7
https://doi.org/10.1007/s00068-017-0777-7
https://doi.org/10.5152%2Fturkjsurg.2017.3670
https://doi.org/10.5152%2Fturkjsurg.2017.3670
https://doi.org/10.5152%2FUCD.2014.2705
https://doi.org/10.5152%2FUCD.2014.2705
https://doi.org/10.5578%2Fturkjsurg.4211
https://doi.org/10.5578%2Fturkjsurg.4211
https://doi.org/10.33545/surgery.2022.v6.i1c.832
https://doi.org/10.33545/surgery.2022.v6.i1c.832
https://doi.org/10.1111/j.1440-1746.2006.04500.x
https://doi.org/10.1111/j.1440-1746.2006.04500.x
https://doi.org/10.1097%2F00000658-200108000-00007
https://doi.org/10.1097%2F00000658-200108000-00007

	Received: 08 January 2024 
	Accepted: 01 March 2024 
	First published online: 01 April 2024 
	=INTRODUCTION
	=MATERIALS AND METHODS
	=RESULTS
	=DISCUSSION
	=CONCLUSION
	=ETHICAL DECLARATIONS
	Acknowledgements
	Ethics Approval and Consent to Participate
	Consent for Publication
	Availability of Data and Material
	Competing Interests
	Funding
	Authors’ Contributions


