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Abstract
Background: Perforated peptic ulcer disease is a common cause of emergency surgical admission with potential risk of grave complications. Management is often by 
surgical closure. The age-long controversy had been whether omentoplasty or omental patch is necessary or not?  This study therefore brings to the fore the patterns 
of presentation and methods of management of perforated peptic ulcer as well as the outcome, in a resource-constrained mission hospital, Northwestern Cameroon.

Methods: Retrospective cross-sectional study of patients with perforated peptic ulcer disease seen at St Elizabeth Catholic General Hospital, Shisong, Northwestern 
Cameroon over a three-year period from January 2016 to December 2018. Patients’ records were reviewed for socio-demographics, probable risk factors, duration of 
disease, type of surgery and complications. Data obtained was analyzed using SPSS 22.0.

Result: Eighty-eight patients were analyzed. The mean age was (number; n= 38 years ± SD 12.4 years). There were (n=64; 72.7%) males out of which (n=58; 65.9%) 
survived and (n=24; 27.3%) females out of which (n=20; 22.7%) survived and this difference was statistically insignificant (p>0.05). The Male: Female ratio was 
3.0: 1. Mean age of survivors was 37.4 years and 43.7 years in those who expired. Farmers constituted the single largest group (n=38; 43.18%) followed by artisans 
(n=14; 15.70%), NSAIDs abuse (n=44), previous peptic ulcer disease (n=52) and no prior dyspeptic symptoms (n=36) constituted 50%, 60% and 40% respectively 
of cases. The age range was between 16 years and 74 years (The duration of symptoms before presentation ranged from 1 to 7 days; Fifty-two (n=52; 59%) patients 
had perforated duodenal ulcer while thirty-six (n=36; 41%) patients had perforated gastric ulcer. The preferred method of repair was simple closure of the edges with 
omental reinforcement in (n=58; 65.9%) patients. The classical Graham’s omentoplasty in (n=20; 23%), and simple closure mainly in (n=10; 11.6%); we had three (n=3; 
3.4%) failed repair and ten (n=10; 11.4%) mortalities. The presence of shock and sepsis is the single most important predictor of morbidity and mortality.

Conclusion: Surgery for perforated peptic ulcer still is a subject of debate despite more than an era of published expertise. Our patients present very late and, in most 
cases, following abuse of local herbal preparation and Non-steroidal anti-inflammatory drugs. The presence of shock and sepsis is the single most important predictor 
of morbidity and mortality. Credence is being laid on the pragmatic surgical intervention with modified Graham’s omentoplasty in addition to broad spectrum 
antibiotics and H. pylori eradication therapy is still highly beneficial in common practice. Health education to improve early health seeking habit is mandatory.
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Introduction
Acute perforated peptic ulcer (PPU) is one of the commonest 

indications of emergency surgical admissions globally and accounts 
for more than 70% of deaths associated with peptic ulcer disease 
(PUD) [1,2]. Gastro-duodenal perforations vary in pattern from one 
geographical area to another [1,3,4]. Bekele et al. reported that duodenal 
perforations were more common than gastric perforations in Ethiopia 
and that PPU were more common in the youth (mean age of 33.4 years) 
[1,3,4]. In another report by Dongo et al. in Nigeria reported that PPU 
were more commonly seen in gastric ulcers and often affected an older 
population (mean age of 49.99 years) [3-5].

Historically, the first clinical description of a perforated peptic 
ulcer was on an autopsy done on the body of King Charles daughter, 
Henriette Anne, who died suddenly in 1670 (at 26 years of age) [1,5-
7]. John Mikulicz (1850–1905), often credited to be the first surgeon 
who closed a perforated peptic ulcer (PPU) by simple closure, said: “ 
Every doctor, faced with perforated duodenal ulcer of the stomach or 
intestine, must consider opening the abdomen, sewing up the hole and 
averting a possible inflammation by careful cleansing of the abdominal 
cavity” [1,6-11]. This principle of treatment still applies in modern 
surgery today. Since then several notable people have succumbed to 
this illness over the years [1,7-11].

PUD remains a major health concern to clinicians globally in view 
of its attendant high morbidity, mortality and economic loss [12,13]. 
An estimated 5 million adults suffer annually from PUD and 500,000 
new cases with 4 million recurrences are reported each year in the 
United States of America [12-14]. The incidence of PUD has fallen in 
recent years globally [15-17]. The development of new drugs for the 
treatment of PUD, better knowledge about its etiology, improvement in 
endoscopic facilities and eradication of Helicobacter pylori or H. pylori 
have contributed significantly to reducing the incidence of PUD and its 
complications [12,15,18].

The pathogenesis of PUD is considered as representing a 
complex scenario involving an imbalance between defensive (mucus-
bicarbonate layer, prostaglandins, cellular renovation, and blood flow) 
and aggressive factors (hydrochloric acid, pepsin, ethanol, bile salts, 
some medications, etc.) [19-22]. In recent years, Helicobacter Pylori 
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infection and abuse of non-steroidal anti-inflammatory drugs NSAIDs 
and gastric cancer have been identified as the main causes of peptic 
ulcer [19-27]. Alcoholics and smokers are at higher risk [22,27-30].  H. 
pylori infection has come to play a pivotal role in the etiopathogenesis 
of the disease [22,23,31], and its eradication is associated with better 
prognosis [22,23,31,32].

Management of PPU is quite challenging as patients present late; 
with septicemia, fluid and electrolyte derangements, shock and/or 
systemic inflammatory response syndrome. Three decades of advances 
in drug treatment of PUD has led to less need of elective surgery 
[15,23]. Surprisingly enough, treatment has not changed much since, 
still consisting of primary closure of the perforation by a single stitch 
suture and a convenient tag of adjacent omentum on top of this [19,33–
36]. Although this therapy sounds very simple PPU still remains a 
dangerous surgical condition, associated with high morbidity and 
mortality, not to be underestimated [19,37].

Following the diagnosis of PPU, there are a few different therapeutic 
options to be taken into consideration [19,38]. Firstly, there is need to 
evaluate the patient to determine suitability for surgery or consider 
for conservative treatment instead. Then the critical decision when 
surgery is indicated; is to consider whether simple closure with or 
without omentoplasty is sufficient. In recent time, the operation can 
be performed laparoscopically and there are risk factors that could 
make laparotomy a safer option [19,38,39]. The definitive operation for 
PPU is performed by few surgeons. Delay in diagnosis and initiation of 
surgical treatment of PPU has been reported to be associated with high 
morbidity and mortality postoperatively [12,22,32,40]. 

The study becomes very paramount because there has not been 
any of such published reports on the surgical management of PPU in 
our local environment despite increase in the number of admissions 
of this condition. This study therefore brings to the fore the patterns 
of presentation and methods of management of PPU as well as the 
outcome, in a rural community, Northwestern Cameroon.

Patients and methods
Study design and setting

This retrospective cross-sectional study was conducted in 
department of surgery at St Elizabeth Catholic General Hospital, 
Shisong, Northwestern Cameroon over a three-year period from 
January 2016 to December 2018. The hospital is a 250-bedded mission 
hospital in Shisong - Kumbo, a rural community in Northwestern 
region of Cameroon which is located at about 100 kilometers from the 
regional Headquarter city of Bamenda. The hospital serves principally 
as referral center to an estimated five million people in the sub-region. 

Study population and procedure

The study population consists of all patients admitted with intra-
operative diagnosis of PPU. The exclusion criteria were the following:

i.	 All the other causes of peritonitis such as ruptured appendix, 
traumatic perforations, tuberculosis enteric perforations, etc., were 
excluded from the study. 

ii.	 All patients with suspected peritonitis due to perforated peptic ulcer 
disease for whom a laparotomy was not performed.

iii.	All patients whose case file did not contain follow-up data.

A pre-validated proforma was used for the collection of patients’ 
data which included patient demographics, site and size of perforation, 

amount of pyoperitoneum, interval before presentation, and type of 
surgery performed as well as treatment and outcome. The diagnosis 
of perforated peptic ulcer was made on clinical grounds which was 
confirmed at laparotomy. Pre-operatively, the patients were resuscitated 
with intravenous fluids and had baseline biochemical and hematological 
investigations done. Erect and chest or lateral decubitus radiographs 
and abdominal ultrasound scan were carried out. Computerized 
tomographic (CT) scan was unavailable here during the study period. 
All patients were catheterized and had nasogastric suction. Surgery 
was performed via a midline supraumbilical incision after adequate 
resuscitation. Simple closure or omentoplasty was carried out with 
copious saline peritoneal lavage. The ulcer edge was excised for 
histology routinely. A drain was usually left in Morrison’s pouch which 
was routinely removed on the seventh post-operative days. All patients 
received triple regime antibiotics for 14 days for H. pylori eradication. 
In addition, number of days spent in the post-operative period before 
discharge and occurrence of any post-operative complications were 
also reviewed. Note was also made of any re-operation. The patient’s 
take-home medications, duration of their follow-up, any long-term 
complications and post-operative endoscopic findings after discharge 
were also noted.

Statistical analysis

All data were entered in an excel database (Excel 2007, Microsoft 
corporation®) and analyzed using the Statistical Package for the Social 
Sciences (SPSS) version 22 (IBM Corp, Armonk, NY, USA). Absolute 
numbers and simple percentages were used to describe categorical 
variables. Similarly, quantitative variables were described using 
measures of central tendency mean and measures of dispersion such 
as range or standard deviation as appropriate. Descriptive statistics 
was used in the form of bar chart and pie-chart etc. Student t-test was 
used for analysis of parameters and chi-square test for the assessment 
of different categorical data. The mean differences between groups 
were compared by Student’s t-test; otherwise, Mann-Whitney U test 
was applied for comparisons of the median values. Nominal data 
were analyzed by Pearson’s X2 or Fisher’s exact test, where applicable. 
To evaluate the risk factors influencing morbidity and mortality, 
multivariate logistic regression test was used after adjustment for all 
possible confounding factors. Odds ratio (OR) was calculated for every 
variable. A value of p<0.05 for all variables was considered significant. 

Ethical Considerations: Ethical approval was obtained from the 
Institutional Ethical Committee. Confidentiality was ensured by not 
writing the names of patients on the proforma.

Reporting: The STROBE/STROCSS guidelines were used in 
reporting this study [41,42].

Results
Patient’s characteristics

A total number of 106 patients were treated for PPU within the 
study period only 88 had complete data for the review. The age range was 
between 16 years and 74 years (Figure 1). The incidence of perforation 
was highest in the age group of 30-39 years (22.3%). The mean age was 
(n=38 years ± SD 12.4 years). Mean age of survivors was (n= 37.4 years) 
and (n=43.7 years) in those who expired. There were (n=64; 72.7%) 
males out of which (n=58; 65.9%) survived and (n=24; 27.3%) females 
out of which (n=20; 22.7%) survived and this difference was statistically 
insignificant (p>0.05). Therefore, giving a Male: Female ratio of 3.0: 1 
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(Figure 2). The frequency of patients with perforated duodenal ulcer 
were (n=52; 59%) while those patients who had perforated gastric ulcer 
were (n=36; 41%), giving a duodenal to gastric ulcer ratio of 1.44: 1.  
The duration of symptoms before presentation ranged from 2 to 7 days; 
A total of (n=26; 29.55%) patients presented within 24 h of onset of 
symptoms, (n=34; 38.64%) patients presented between 24 and 48 h of 
onset of symptoms; while (n=28; 31.82%) presented after 48 h of onset. 
Ten (n=10; 11.4%) of the patients had a prior diagnosis of their ulcer 
by an upper gastro-intestinal endoscopy (UGIE) before presentation. 
Patients with past treatment for PUD but, with inadequate or no 
medical treatment were (n=52; 60%). They were on routine use of 
antiulcer medications within the last six months before perforation. 
The remainder, (n=36; 40%) cases presented for the first time with 
perforation, with no prior treatment for PUD.  All the patients in this 
series had a single perforation. The mean age for the duodenal ulcer 
perforation was (n=31.25 years ± SD 10.02 years). The mean age for 
gastric ulcer perforation was (n=49.23 years ± SD 12.16 years). 

Furthermore, majority of the patients were from the lower 
socioeconomic groups. Farmers constituted the single largest group 
(n=38; 43.18%); Artisans (n=14; 15.70%), Traders (n=10; 11.6%); 
Teachers (n=8; 9.7%); Students (n=7; 7.95%) and others (n=11; 12.5%) 
(Table 1).

Characteristics of the perforated peptic ulcer
The patients presented with symptoms like sudden severe upper 

abdominal pain in all (n=88; 100%) patients and nausea and vomiting 
in (n=80; 90%) patients. Fever occurred in only (n=20; 22.72%) 
patients, abdominal distension in (n=72; 81.81%) patients. Abdominal 
tenderness was seen in (n=87; 98.7%) patients and clinical signs of 
peritonitis like abdominal rigidity in all 80 (91%) patients (Table 2). 
The patients came with symptoms, which occurred 1-4 days before 
presentation.

The notable risk factor was the free abuse of herbal concoction 
(admixture of local gin, spices, roots and bitters) for body pains. Most 
the patients took this mixture, at one time or the other. Some even took 
it following the sudden onset of abdominal pains. Risk factors identified 
include NSAID use in (n=44; 50%) cases, including the youngest 
patient, ingestion of herbal concoctions in (n=54; 61%), and smoking 
in (n=20; 23%).

The sizes of perforation ranged in <1 cm, (n=44; 50%); between 
1 and 2 cm, (n=30; 34.5%); and >2 cm, (n=14; 15.5%). The quantity 
of pyoperitoneum at laparotomy ranged between <1 Liter: (n=24; 
27.30%); 1 and 2 Liters: (n=44; 50%), and >2Liters: (n=20; 22.70%). 
The preferred method of repair was simple closure of the edges with 
omental reinforcement in (n=58; 65.9%) patients (Table 3). The rest had  
the classical Graham’s omental patch repair (omentoplasty) in (n=20; 
23%), and simple closure mainly in (n=10; 11.6%); while three patients 
with  large  ulcer  perforation,  in  addition  to simple  closure  and  
lavage  had  anterocolic gastro-jejunostomy  to  divert  gastric  secretion 
away from  the  repaired  perforation (Table 3).  None of the patients had 
a definitive anti-ulcer surgery in the form of vagotomy and a drainage 
procedure.  There were 5 reoperations, 3 for leakage of repair and 2 
for intra-abdominal collections with repair intact. None of the samples 
sent for histology revealed any malignancy. In the eventual outcome, 
postoperative complications were seen in 60 patients.  The complications 
were surgical site infection in (n=23; 26.14%) patients, which was 
the most common complications and closely followed by wound 
dehiscence (n=15, 17.04%). In total, (n=14; 15.90%) patients developed 
chest infection, (n=5; 5.68%) complicated with enterocutaneous fistula, 
(n=12; 13.6%) patients developed septicemia in the post-operative 
period. Depending upon their symptoms at each visit, patients were 
classified according to Visick grading system as follows: Visick grade 
I: (n=48; 82.75%) patients, Visick grade II: (n=8; 13.8%) patients, 
Visick grade III and IV: (n=2; 3.44%) patients each respectively. One 

Figure 1. Age distribution and site of perforation

Figure 2. Gender distribution

Occupation Number of patients Percentage
Farmers 38 43.18
Artisans 14 15.70
Traders 10 11.60

Teachers 8 9.07
Students 7 7.95
Others 11 12.5
Total 88 100

Table 1. Occupation

Clinical presentation Number of patients Percentage
Pain 88 100.0

Nausea & Vomiting 80 90.00
Fever 20 22.72

Constipation 54 61.36
Air under diaphragm 80 90.00
Abdominal distention 72 81.81

Abdominal rigidity 80 91.0

Table 2. Clinical presentation



Alegbeleye BJ (2019) A modified open omental plugging of peptic ulcer perforation in a mission hospital, Northwestern Cameroon

 Volume 2: 4-9J Clin Invest Stud, 2019         doi: 10.15761/JCIS.1000119

Discussion
In our series, PPU was highest in the age group of 30-39 years. The 

youngest patient was 16 years and the oldest was 74 years of age. More 
male patients tend to be affected than females, with a male to female 
ratio of 3.0 to 1. This finding was similar to what obtained in other 
studies in the developing countries [15,43-45]. The authors found PPU 
to be very common in the fourth decade of life. They reasoned that this 
was due increased alcohol consumption amongst the males in this age 
group. Alcohol is ulcerogenic, causing increase in acid secretion and 
gastric mucosa damage. [15,43-45].

The patients’ characteristic is also contrary to what is reported in 
developed countries where the majority of the patients are above 60 
years with female preponderance. Majority of these elderly females 
in the western countries are on anti-ulcer drugs [12,46]. The male 
predominance in this age group in our setting may be attributed also to 
greater hardship, alcoholism, smoking of cigarette, and indiscriminate 
NSAIDs use. This finding is consistent with several other reports from 
Africa which confirm a male preponderance from a low 1.3 : 1 in 
Bugando, Tanzania [5,47], to a high ratio of 8.3 : 1 in Techiman, Ghana 
[3,48], and 14 : 1 in Ido Ekiti, Nigeria [3,49]. It is in sharp contrast to the 
common depiction in western series as a disease of the elderly female 
[46,50].

Furthermore, we equally found the mean age for the duodenal 
ulcer perforation was (n=31.25 years ± SD 10.02 years). The mean age 

Table 3. Method of repair

Method of repair Number of patients Percentage
Simple Closure 10 11.60

Simple Closure with omental 
reinforcement 58 65.40

Graham’s omental Patch 
Repair 20 23.00

Total 88 100

Variable

Group 
without 

morbidity 
(N=62)

Group with 
Morbidity 

(N=26)
P-value

Odds Ratio (95% 
Confidence Intervals- 

CI )

Gender
       Male 44 (70.96%) 18 (69.92%) -- 1.000
       Female 18 (29.02%) 08(30.77%) 0.743 1.123 (0.518-2.114)
Age in years
 (Mean ± SD) 42 ± SD 10.62 62 ± SD 11.21 < 0.001 1.052 (2.031-110.06)

Co-morbidities 24 (38.71%) 18 (66.03%) <0.001 3.608 (1.843-5.869)
Admission period
       <24hours 48 (74.50%) 06 (23.07%) 0.484 0.541 (1.874-2.346)
       >24hours 52 (82.38%) 05 (19.23%) 0.581 0.694 (1.943-2.524)
Shock 05 (25%) 04 (74.87%) 0.853 0.476 (0.125-5.623)
 NSAID use 40 (80.22%) 21 (100%) <0.001 3.098 (1.637-5.863)
Herbal concortion 
use 56 (87.45%) 22 (98%) <0.001 2.942(1.812- 4.216)

 ASA score
(average range) 01 (1-4) 03 (1-5) <0.001) NA

Free intra-
abdominal air on 
AXR

78 (80.32%) 18 (20.23%) 0.962 1.527 (0.383-3.183)

Perforation 
diameter (mm 
range)

05 (02-100) 10 (2-50) 0.946 1.021 (0.987-1.869)

 APACHE II
        <11 68 (94.12%) 07 (6.23%) <0.001 1.684 (1.482-2.112)
        >11 16 (32.44%) 20 (67.54%)
MPI
      <26 72 (92.22%) 10 (7.84%) <0.001 2.121 (1.778-3.473)
      >26 04 (11.45%) 01(5.13%)
Type of operation
Simple closure 08 (72.12%) 02 (90.76%) 1.000 0.969 (0.305-3.104)
Modified Graham's   
technique 48 (56.23%) 10 (62.44%) 0.886 0.725 (1.984-3.045)

Classical Graham's 
closure 16 (44.52%) 4 (59.35%) 0.794 0.658 (0.949-2.945)

Table 4. Factors influencing morbidity on multivariate Logistic regression analysis

SD: Standard Deviation; AXR: Plain Abdominal X-Ray; NSAID: Non-Steroidal Anti-
Inflammatory Drugs; MPI: Mannheim Peritonitis Index; ASA: The American Society of 
Anesthesiologists Score; APACHE: Acute Physiology and Chronic Health Evaluation

of patients in Visick grade IV presented with re-perforation about eight 
months post first laparotomy which necessitated re-operation. Seventy-
eight patients (n=78; 88.6%) were discharged home and followed up for 
6 to 12 months after surgery and there were (n=10) deaths indicating 
11.4% mortality rate in all. 

In the multivariate logistic regression analysis, age above 60, 
presence of a concomitant disease, herbal concortion and NSAID use, 
simple closure as well as APACHE II score above 11 and MPI above 
26 were found to be independent risk factors influencing morbidity 
(Table 4). From Table 5 in the multivariate logistic regression analysis, 
age above 60, time to presentation, APACHE II score above 11 and 
MPI above 26 were found to be independent risk factors influencing 
mortality. The presence of shock and sepsis is the single most important 
predictor of morbidity and mortality.

Table 5. Factors influencing mortality on multivariate Logistic regression analysis

Variable

Group 
without 

morbidity 
(N=62)

Group
 with 

Morbidity
(N=26)

P-value

Odds
Ratio

 (95% confidence 
intervals- CI )

Gender
       Male 40 (70.96%) 15 (69.92%) 0.089 1.402 (1.121-4.255
       Female 18 (29.02%) 08(30.77%) 0.743 1.123 (0.518-2.114)

AGE in years
 (Mean ± SD) 42 ± SD 

10.62
62 ± SD 

11.21 0.219 1.052 (1.031-1.061)

Co-morbidities 28 (62.21%) 17 (37.85%) 0.022 4.728 (1.893-6.269)
Admission period
       <24hours 55 (81.40%) 08 (12.58%) 0.425 0.541 (1.874-2.346)
       >24hours 47 (72.38%) 02 (08.23%) 0.026
Shock 05 (25%) 04 (64.87%) 0.253 0.476 (0.199-4.429)
 NSAID use 10 (90.22%) 4 (70%) 0.456 2.098 (0.837-4.963)
Herbal concortion use 46 (77.05%) 11 (88%) 0.342 3.644(1.662- 3.714)
 ASA score
(average range) 01 (1-4) 03 (1-5) 0.132 NA

Free intra-abdominal air 
on AXR 78 (80.32%) 18 (20.23%) 0.784 2.737 (0.283-3.715)

PERFORATION 
DIAMETER (mm range) 05 (02-100) 10 (2-50) 0.946 1.021 (0.987-1.869)

 APACHE II
        <11 49 (78.32%) 05 (5.23%) 0.058 1.684 (1.482-2.112)
        >11 13 (28.44%) 22 (55.54%)
MPI
      <26 78 (88.62%) 08 (8.94%) 0.008 3.121 (1.778-3.473)
      >26 04 (10.45%) 02(6.13%)
Type of operation
Simple closure 09 (52.12%) 02 (78.14%) 0.427 1.469 (1.705-4.204)
Modified Graham's   
technique 41 (52.23%) 11 (58.44%) 0.776 1.525 (1.211-3.835)

Classical Graham's closure 11 (34.32%) 2 (68.24%) 0.884 1.959 (1.649-4.244)

SD: Standard Deviation; AXR: Plain Abdominal X-Ray; NSAID: Non-Steroidal Anti-
Inflammatory Drugs; MPI: Mannheim Peritonitis Index; ASA: The American Society of 
Anesthesiologists Score; APACHE: Acute Physiology and Chronic Health Evaluation
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for gastric ulcer perforation was: (n=49.23 years ± SD 12.16 years).  
More than 75% of all duodenal perforations occur before the age of 50 
years [12,51]. The risk factors are attributed to the fact that majority 
of the patients being predominantly farmers and artisans freely abuse 
the consumption of herbal concoction (admixture of local gin, spices, 
roots and bitters) for body pains as well as Ibuprofen (NSAID) in 
some cases. This herbal concoction and NSAID have been implicated 
in the etiogenesis of peptic ulceration even in the pediatric age group 
previously [12,51]. NSAID inhibits prostaglandin synthesis so further 
reducing gastric mucosal blood flow [52]. There are several literature 
from other African studies which reveal a majority of duodenal 
perforation [53-55]. While we have no clear explanation for this 
changing epidemiological profile, we note that perforated peptic ulcers 
share similar pathogenesis especially with that resulting from H. pylori 
infestation [56] which is implicated in younger patients in the lower 
socioeconomic group [12,57]. Studies from Southern and Northern 
Nigeria confirm a high prevalence of 81.4% when using urease culture 
tests for antral biopsies and as high as over 90% with serological tests 
amongst dyspeptic patients [12,58,59]. Although determination testing 
for H. pylori was unavailable in our center during this study, all patients 
with perforated ulcers received eradication therapy for H. pylori. 

In this study, a total of eighty-eight patients were operated over 
a three-year period giving an average of 29 cases annually. This is 
relatively low, and the figure is similar to what was reported by Schein 
et al and other authors [12,60-62], Mieny et al. [12,62] in South Africa 
also reported a low average of almost twenty-one cases annually. But 
this figure is slightly higher than those described in Enugu Nigeria 
and some Eastern as well as Southern African series [12,47,61]. These 
differences reflect differences in the rate of risk factors for PPU from 
one country to another [12,47,61].

Moreover, in this series, (n=52; 60%) patients had past treatment 
for PUD but, with inadequate or no medical treatment. They were on 
routine use of antiulcer medications within the last six months before 
perforation. The remainder, (n=36; 40%) presented for the first time 
with perforation with no prior treatment for peptic ulcer disease. 
This finding is concordance with report of Nuhu et al in Nigeria who 
reported that 71% of cases had previous history of peptic ulcer disease 
[43]. In sharp contrast to other studies in many of these developing 
countries, which showed that the diagnosis of PUD is first made in 
several instances after perforation [9,15,46,53].

In this present study the majority of patients (more than sixty 
percent) presented to the hospital 24 hours after of onset of symptoms. 
Everett et al [63,64] in their study observed that majority of patients 
(68%) presented within 24 hours of onset of symptoms. Limiting 
surgical delay is of paramount importance in treating patients with PPU 
[63,65]. In most rural communities of developing African countries 
like ours, there are numerous hurdles for patients with surgical needs, 
ranging from cultural perceptions of healthcare, travel distance as well 
as direct and hidden patient costs, to shortage of operating rooms, safe 
anesthesia, sterilization capacity, surgical instruments and surgeons 
[63,66-69]. Some of the treatment delays seen in this study may have 
been caused by beliefs in traditional treatments [66,68], the lack of 
trained manpower in smaller clinics to properly diagnose and refer 
this condition earlier [65,68], and inadequate finances to pay hospital 
bills [32,66]. These delays in care likely increase also the incidence and 
severity of postoperative complications, such as high rate of sepsis and 
metabolic derangement as well as death [66].

Determinants of Morbidity and Mortality: In agreement with 
several other studies we observed that based on the multivariate 

analysis; the risk factors for morbidity include age above 60 [70], 
delay in presentation over 24hours [71-73], the presence of shock 
on presentation [73-75], the presence of concomitant diseases in 
[70,71,76,77], NSAID and Herbal use [71,73,75] as well as perforation 
diameter was wider than 0.5 cm in PPU [78]. Billing et al. [79] 
specified that MPI was effective in the prediction of morbidity as seen 
in Table 4. Similarly, in our study, we determined that patients with an 
MPI above 26 and APACHE II score above 11 were at higher risk of 
developing morbidity (Table 4). 

The factors influencing mortality in our patients were in accordance 
with publications reporting that the presence of shock at the time of 
presentation increased mortality, APACHE II score above 11 and MPI 
above 26  [71,72,80] as shown in (Table 5). 

Diagnosis

We made the diagnosis of PPU in this study from history and 
identification of free air under the diaphragm in plain chest and 
abdominal radiographs. The diagnosis was thereafter confirmed at 
laparotomy. From the current radiological techniques; 80-90% of cases 
were correctly diagnosed; other literature reported similar findings 
[12,16,51]. Recently, Computerized tomography (CT) scans with oral 
contrast are now considered the reliable method of detecting small 
pneumoperitoneum before surgery and the gold standard for the 
diagnosis of a perforation [12,54,81-83]. However, we relied on plain 
radiographs of the chest/ abdomen to establish the diagnosis of free 
intra-peritoneal air which was demonstrated in about 90% of cases in 
this series. 

Omentoplasty

Historically, the age-long controversy had been whether 
omentoplasty or omental patch is necessary or not?  Cellan-Jones [84] 
in 1929 published an article entitled ‘a rapid method of treatment in 
perforated duodenal ulcers.  The option of treatment at that time was, 
after excision of friable edges if indicated, the application of purse 
string sutures and on top an omental graft or plug otherwise referred 
to as omentoplasty [84]. An encountered problem was narrowing of the 
duodenum. To avoid this, he suggested omentoplasty without primary 
closure of the defect. His technique consisted of placing 4–6 sutures, 
selecting a long omental strand passing a fine suture through it, the tip 
of the strand is then anchored in the region of the perforation and finally 
the sutures are tied off [84]. Meanwhile, Graham in 1937 published his 
results with a free omental graft [85]. He placed three sutures with a 
piece of free omentum laid over these sutures, which are then tied. No 
attempt is made to actually close the perforation [85]. The omental graft 
provides the stimulus for fibrin formation. His approach has been the 
golden standard since [86]. Very often surgeons mention they used a 
Graham patch, but they actually mean they used the pedicled omental 
patch described by Cellan-Jones [84]. Other authors like Schein [85] 
could not have outlined it any clearer: ‘Do not stitch the perforation but 
plug it with viable omentum and patch a perforated ulcer as much as 
you can, then you must resect if you cannot’ [87].

From this series, the preferred method of repair was simple closure 
of the edges with omentum reinforcement in (n=58; 65.9%) patients. 
The rest had Graham’s omental patch repair in (n=20; 23%), and simple 
closure only in (n=10; 11.6%) of the cases (Table 3). Mikulicz [82,88] 
was the first to suture a perforated gastric ulcer. The current treatment 
of PPU is primary (simple) closure, with omentum reinforcement.  The 
classical Graham patch technique, described by Graham in 1937 can 
be applied [63,82]. This series confirmed that there is no statistically 
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significant difference considering the eventual postoperative outcome, 
and therefore laid credence to the fact that there is a gradual depart from 
the traditional classical Graham’s omental patch as the sole method 
of repair and in agreement with other reports from the literature 
[12,63,64]. This method of closing the perforation not only by sutures 
but also with an omental plug reinforcement provides the sealing and 
tamponade effect of the omental plug described by several authors as 
the best treatment option [12,63,64]. 

Falciform ligament Patch

One key challenging surgical moment is the repair of re-
perforation or leak of duodenal ulcer as was performed in this series 
in the three patients that had post-operative leak. In which the 
omentum had been completely “eaten up” that is became fibrotic and 
no longer available to the surgeon for repair, worst still the duodenum 
had become so edematous and simple closure was practically 
impossible. Then the evidence based available option of plugging 
the perforation was with the falciform ligament. This is usually done 
by freeing the distal attachment of the falciform ligament and then 
plugging it over the perforation and carefully closing the perforation 
with about 2-3 stitches using a size (2/0 or 0-vicryl) suture tension-
free [89-91]. There has been paucity of literature on this approach by 
Surgeons worldwide. This formidable life-saving ‘Falciform ligament 
Patch’ can be performed open or laparoscopically and it’s tagged 
“falciform ligament to the rescue” [88-90]. Some studies described 
falciform ligament as a better alternative than omentum regarding 
post-operative leak, ease of surgery, duration of surgery, and general 
outcome of the patient [89-91].

Laparoscopic approach

In a related development, there is a paradigm shift to minimal 
access laparoscopic surgery for the operative management of PPU in 
selected patients with reduced postoperative pain, wound infection 
and burst abdomen in centers where laparoscopic emergency surgery 
facilities are available with requisite laparoscopic suturing expertise 
[19,50,92,93].

Outcome

We found that wound sepsis (n=23; 26.14%) was the most 
common complications followed by wound dehiscence (n=15; 
17.04%). In total, (n=14; 15.90%) patients developed chest infection, 
(n=5; 5.68%) complicated with enterocutaneous fistula, (n=12; 13.6%) 
patients developed septicemia in the post-operative period, and 
(n=10) patients ultimately died. Mortality rate was found to be 11.4% 
in this study. Everett et al. [63,64] observed chest infection in 27%, 
wound infection in 16%, wound dehiscence in 11%, leak in 12%, and a 
mortality rate of 23.5%. SeungJin et al. [63,94,95] found an overall 30-
day mortality rate to be 3.17%, while Kenneth et al. [50,63] observed 
a mortality rate of 16.3%.  Ultimately, we had (n=78; 88.63%) patients 
discharged home, all the patients were followed up for 6 to 12 months 
post-operatively.

Depending upon their symptoms at each visit, patients were 
classified according to Visick grading system [96] as follows: 
Visick grade I, (n=48; 82.75%) patients, Visick grade II, (n=8; 
13.8%) patients, Visick grade III and IV, (n=2; 3.44%) patients each 
respectively. One of patients (n=1; 1.72%) in Visick grade IV presented 
with re-perforation about eight months post first laparotomy which 
necessitated re-operation.

Limitations of the study
Retrospective nature of the study could be marred by poor record 

keeping as noted in the incomplete data in less than 10% of the total 
patients managed.

1.	 Lack of Electronic Medical Record System in the hospital in the past 
years until January 2018 with resultant loss of data.

2.	 Delay in patients’ presentation, and compounded by the on-going 
anglophone- crisis

3.	 Poverty, ignorance, false beliefs and insufficient health infrastructure, 
in the sub-region of Cameroon are amongst the lists of possible 
limitations of this study.

Conclusion
Surgery for PPU still is a subject of debate despite more than an 

era of published expertise and predominantly a disease of middle-aged 
men in our environment.  Patients with old age, concomitant diseases, 
delay in presentation longer than 24 hours and, presence of shock at 
the time of presentation, and a perforation size wider than 0.5 cm 
diameter are at high risk for post-operative morbidity and mortality. 
MPI scoring system is reliable in predicting morbidity, while MPI and 
APACHE II in predicting mortality. The presence of shock and sepsis 
is the single most important predictor of morbidity and mortality. This 
series laid credence to the fact that there is a gradual depart from the 
traditional classical Graham’s omental patch as the sole method of 
repair. We recommend a prospective study, preferable a multi-center 
one, to ascertain the epidemiology, risk and prognostic factors of the 
disease. Health education aimed at improving health care seeking habit 
of the population would be highly beneficial.

Recommendations
1.	 Full implementation of Electronic Medical Record System in our 

local hospitals in the sub-regions for a comprehensive data base will 
support improved future research on the disease.

2.	 There is an urgent public health concerted effort aimed at improving 
health care seeking habit of the population.

3.	 Educating the populace on early and prompt diagnosis, adequate 
resuscitation as well as early surgery in patients with perforated 
peptic ulcer disease to keep the morbidity and mortality low. 

4.	 Patients who are misguided by false beliefs can be better educated by 
public enlightenment.

5.	 Effective government legislation on indiscriminate consumptions of 
herbal remedies, NSAIDs as well as another drug use.

6.	 It is imperative for prompt and early resolution of ongoing 
Anglophone crisis and in resource constrained setting as ours, an 
improvement of existing health infrastructure.

7.	 There is also a strong need for collaboration and integration of the 
Traditional medicine and Biomedical practices as advocated by the 
WHO; so as to harness the gains by all and sundry. 

8.	 Functional health insurance for all citizens is mandatory.  

9.	 Finally, we recommend a prospective study, preferable a multi-center 
one, to ascertain the epidemiology, risk and prognostic factors of the 
disease.
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