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INTRODUCTION 

Stomach disease is dominated by gastritis, ulcers, and 

gastric cancers associated with Helicobacter pylori 

infection, which causes progressive inflammatory 

changes in the gastric mucosa.1 Long neglected, 

ulcerative disease is the starting point of several 

pathologies, in particular gastric perforation, the 

associated mortality of which is 30%.2 Thorsen et al in 

their study about perforated peptic ulcer, found an 

adjusted incidence rate for the overall 10-year period was 

6.5 per 100 000 per year (95% CI: 5.6-7.6) and the 

adjusted mortality rate for the overall 10-year period was 

1.1 per 100 000 per year (95% CI: 0.7-1.6).3 Gastric 

cancer remains one of the most common tumors in the 

world.4 It is the 3rd leading cause of cancer death in men 

and 5th in women.5 In North Africa, two studies have 

shown that pyloric stenosis is a common condition in 

male infants and that gastric perforations and cancers are 

the most serious complications found in peptic ulcer 

disease.6,7 According to the college of hepato-

gastroenterology and digestive surgery, the 5-year 
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survival after surgical excision of stomach cancer is 60% 

in the absence of an invaded lymph node, 35% if a lymph 

node is invaded and 10% if two lymph nodes are 

invaded.8 In pyloro-duodenal stenosis, the surgery 

indicated is truncal vagotomy.9 In addition, in West 

Africa, a study found that the surgical treatment of 

stricture consisted of a partial gastrectomy, with gastro-

jejunal anastomosis in some cases.10 Delay in diagnosing 

stomach cancer makes the prognosis grim.11 In our 

context, several studies have been carried out, notably 

that of Ngowe et al which found that perforated gastric 

ulcer occupies first place in the etiologies of generalized 

peritonitis.12 Ankouane et al found that the most common 

histological type of gastric cancer in Cameroon is 

adenocarcinoma.13  

As a result, in Cameroon few studies exist on the surgical 

and evolutionary aspects of gastric surgical pathologies; 

it is for this reason that we set out to study "surgical 

management and post-operative progress of patients with 

gastric pathologies". 

METHOD 

This was a retrospective analytical study, conducted from 

January 1, 2010 to November 31, 2019, in the surgery, 

oncology, emergencies and anatomy pathology 

department, of 3 hospitals in the city of Douala, namely 

general, Laquintinie and military. All records of patients 

with confirmed gastric surgical pathology, completely 

treated and followed during the study period were 

included. Files of non-operated and incomplete files were 

excluded. Sampling was consecutive including all records 

of patients meeting the inclusion criteria. We collected 

socio-demographic, clinical, paraclinical, therapeutic data 

and those relating to the evolution of patients operated on 

for gastric pathologies. All these data entered in a pre-

tested data sheet. Data were entered and processed using 

statistical package for social sciences (SPSS) software 

version 23.0. This analysis was descriptive by the 

calculations of the parameters of central tendency and 

dispersion and that of the numbers and percentages. 

Analytical by the statistical linkage tests (the chi-square 

test), in finding the different associations between our 

variables of interests. Odds ratios were calculated and the 

p significant below 5%. 

RESULTS 

Epidemiological and diagnostic generalities 

Frequency of occurrence of pathologies and sex 

distribution 

As shown in Table 1, the most represented gastric 

surgical pathology in our population was perforation with 

85.5% (158 cases), followed by stenosis with 9.2% (17 

cases), and finally cancer with 5.4% (10 cases). The male 

sex predominated with a rate of 91% in patients with 

perforation (144 cases), or a male/female sex ratio of 

10.2. The male sex was the most represented in the 

strictures with a rate of 76% (13 cases), or a male/female 

sex ratio of 3.2. Both sexes are equally affected with 50% 

of men (5 cases) and 50% of women (5 cases) in the 

cancer group, a sex ratio of 1. 

Age 

The mean age of onset of perforation was 42.11 

years±16.594 years with the range 11 and 86 years. The 

30-39 age group was the most represented with 26% (41 

cases). The mean age of onset of stricture was 43.65±23.3 

years with ranges of 11-85 years. Patients aged between 

50 and 59 years were the most affected with 29.4% (5 

cases), followed by groups 30-39 and 10-19 years with 3 

cases each. People aged 60-69 were the most affected 

with 40% (4 cases) followed simultaneously by groups of 

40-49 and 50-59 years each with 30% (3 cases) (Table 2). 

Table 1: Distribution according to pathology and sex.  

Age 

(Years) 

Perforation  Stenosis  Cancer  

N % N % N % 

0-9 -  -  2 11.8 -  -  

10-19 9 5.7 1 5.9 -  -  

20-29 29 18.3 1 5.9 -  -  

30-39 41 26 3 17.6 -  -  

40-49 30 19 1 5.9 3 30 

50-59 21 13.3 5 29.4 3 30 

60-69 15 9.5 2 11.8 4 40 

>69 13 8.2 2 11.8 -  -  

Total  158 100 17 100 10 100 

Table 2: Distribution according to different age 

groups. 

Variables 
Perforation  Stenosis Cancer 

Total 
N % N % N % 

Pathology 158 85.4 17 9,2 10 5.4 185 

Sex 

Male 144 91 13 76 5 50  

Female 14 9 4 24 5 50  

 

Treatment 

 

Per-operative findings and surgical techniques gastric 

perforations 

 

As shown in Table 3, the site of perforation in our series 

was mainly the anterior surface of the lesser curvature 

with 39.8% (63 cases). The majority of our patients had a 

gastric perforation between 0.5 and 1 cm, in particular 

68.9% (109 patients). Absent of peritoneal effusion in the 

majority of patients 77% (123 patients). Simple suture 

was the most used surgical technique at 55.7% (88 cases), 

followed by omentum with 27.2% (43 cases), in 3rd 

position pyloroplasty with 11.4% (18 cases), 4th position 

was occupied by gastroplasty with 4.4% and bivagotomy-

pyloroplasty occupy 5th place with 1.3% of cases.  
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Gastric stenosis 

The pylorus was the most found localization in our series 

with 100%. We found a gastric ulcer in 88.2% (15 

patients) of the patients, an enlarged pylorus in 11.8% of 

the patients (2) and 2 patients with gastric tumor of which 

we could not determine histology. Pylorotomy performed 

in 52.9% (9), followed by gastro-jejunostomy with 17.6% 

(3), subtotal gastrectomy in 11.8% (2), vagotomy; 

feeding jejunostomy and bivagotomy-pyloroplasty 

represented 5.9% (1) (Table 4). 

Gastric cancer 

It’s important to notice, concerning the histopathological 

type, only adenocarcinoma was found (Papillary and 

tubular).  

As in Table 5, the tumor was more found in the gastric 

antrum in 40% of cases (4 cases). 50% of patients had a 

gastric tumor diameter between 5 and 8 cm (5 patients). 

Gastrojejunostomy and total gastrectomy are the two 

most widely used surgical techniques in our series with 

30% (3 cases), followed by partial gastrectomy 

representing 20% (2 cases). Finally, the feeding 

jejunostomy and the vagotomy represent 10% each. 

Table 3: Perforation: distribution according to 

intraoperative findings and surgical techniques. 

 

Findings Effective  Percent (%) 

Parforation seat 

Anterior perforation of 

the gastric cavity 
13 8.2 

Posterior perforation of 

the gastric cavity 
7 4.4 

Posterior perforation on 

the gastric 
30 18.9 

Anterior perforation of 

the greater gastric 

curvature 

45 28.4 

Anterior perforation of 

the lesser gastric 

curvature  

63 39.8 

Perforation size (cm) 

0.5-1  109 68.9 

2-4  49 31.1 

Peritoneal effusion    

Small abundance 27 17 

Average abundance 5 3.1 

Great abundance 3 1.8 

Lack of effusion 123 77.8 

Surgical techniques 

Suture suture 88 55.7 

Bivagotomy-

pyloroplasty 
2 1.3 

Pyloroplasty 18 11.4 

Gastroplasty 7 4.4 

Epiploplasty  43 27.2 

 

Table 4: Stenosis: distribution according to 

intraoperative findings and surgical techniques. 

 

Findings Effective Percent (%) 

Location of the stenosis  

Pylorus 17 100 

Other discovery  

Gastric ulcer  15 88.2 

Pyloric hypertrophy 2 11.8 

Gastric tumor 2 11.8 

Surgical techniques 

Pylorotomy 9 52.9 

Vagotomy  1 5.9 

Gastrojejunostomy  3 17.6 

Subtotal gastrectomy 2 11.8 

Feeding jejunostomy 1 5.9 

Bivagotomy- 

pyloroplasty 
1 5.9 

Table 5: Cancer: distribution according to 

intraoperative findings and surgical techniques. 

Findings Effective Percent (%) 

Location 

Tumor of the gastric 

cavity  
3 30 

Lesser curvature tumor 4 40 

Tumor of the greater 

curvature  
1 10 

Tumor of the gastric  

body 
2 20 

Mass diameter (cm) 

0-1  2 20 

2-4  3 30 

5-8  5 50 

Surgical techniques 

Total gastrectomy 3 30 

Partial gastrectomy 2 20 

Feeding jejunostomy 1 10 

Gastrojejunostomy 3 30 

Vagotomy  1 10 

 

Post-operative evolution 

 

Post-operative complications 

As shown in Table 6, for gastric perforations, 65.2% (103 

cases) of patients progressed favorably.  

The unfavorable course consisted of complications in 

19% (30 cases) and death in 15.8% (25 cases).  

All the patients with gastric stenosis had a favorable post-

operative outcome.  

In cases of stomach cancer, 50% of patients had a 

favorable outcome. Among the 50% of cases with 

postoperative complications, 40% died (40%). 
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Factors associated to the post-operative complications 

The search for factors that could explain the occurrence 

of postoperative complications has only given favorable 

results in the case of gastric perforation. 

Univariate analysis 

The 40 to 69 years age group is significantly associated 

with the occurrence of suppuration (p=0.001) as well as 

hospitalization lasting 5 to 15 days (p=0.002) (Table 7). 

Multivariate analysis 

After multivariate logistic regression analysis, it emerges 

that the age between 40 and 69 years is the factor most 

significantly associated with the occurrence of 

suppuration (p=0.002) (Table 8). 

 

Table 6: Distribution according to the post-operative 

evolution. 

 

Variables 
Perforation Stenosis Cancer 

N % N % N % 

Favorable  103 65.2 17 100 5 50 

Unfavorable  55 34.8 - - 5 50 

Complications  

Suppuration 13 8.2 - - - - 

Abdominal 

pains 
15 9.5 - - 5 50 

Generalized 

peritonitis 
1 0.6 - - - - 

Oligoria 1 0.6 - - - - 

Death 25 15.8 - - 4 40 

 

Table 7: Univariate analysis of complications/age and 

length of hospitalization. 

 

Variables  Suppuration 
Douleur 

abdominale 
P  

Age (years) 

10-39  1 5 0.175 

40-69  9 8 0.001 

Durée d’hospitalisation (Hours) 

5-15   9 12 0.002 

16- 25 4 3 0.081 

 

Table 8: Multivariate analysis of factors associated 

with the onset of complications. 

 

Variables  Suppuration OR (IC) P  

Age (years) 

40-69 9 
1.026  

(0.990-1.063) 
0.002 

Durée d’hospitalisation (Hours) 

5-15  9 
1.31  

(0.33-0.522) 
0.004 

DISCUSSION 

Gastric perforation 

In our series, the mean age of patients with gastric 

perforation was 42.11±16.5 years, the most represented 

age group was 30-39 years with predominantly male 

involvement, so it was about a young population. There is 

a slight difference with a study conducted in Europe by 

Moller et al who found an age range of between 35 and 

47 years.14 Our population is younger probably due to 

poor monitoring of food hygiene, thus predisposing to 

ulcer disease which is the most common starting point for 

gastric perforation. In North Africa, Adil in 2016 found 

an age group of 30-39 years with a predominance of 

males at 98%; which is in line with the results of our 

study.15 Several studies are more or less similar to ours, 

in particular that of Vignon et al in Benin in 2016 who 

found an average age of 34.2 years with a predominance 

for the male sex; Ouédraogo et al had a mean age of 44.8 

years with a male predominance at 67.4% and at the end 

of Dodiyi-Manuel et al in Nigeria in 2015 found an 

average age of 42.1±12, 3 years with predominance for 

the male sex.16-18 

 

The management of perforated gastric ulcer may or may 

not be surgical, depending on the clinical condition.19 On 

the other hand, all of our patients had been treated 

surgically by laparotomy, whereas in 2007 Guirat et al 

had found that the treatment of perforated ulcers by 

laparoscopy had a low rate of morbidity, reoperation and 

mortality.20 The most used surgical technique was simple 

suture in 55.7% (88 cases) unlike a study conducted in 

Morocco by Hamidi who found that truncal bivagotomy 

was the most used technique and in Nigeria in 2015, the 

graham patch was used more than other techniques.18,21 

This could be explained simply by the fact that the choice 

of surgery is made according to the operator of the 

technical platform and the findings during the operation. 

 

In our study, the complications were made of abdominal 

pain at 9.5% (15 cases) and suppuration at 8.2% (13 

cases), while in Morocco, Hamidi in his study had found 

as complications: recurrences at 17%, diarrhea 20%, 

vomiting 20% and gastroesophageal reflux disease 

15%.21 Wall suppuration was a frequent complication in 

our series as well as in several other studies in West 

Africa.17.18 Patients over 40 years of age and the length of 

hospital stay between 5 and 15 days are factors associated 

with the onset of postoperative complications in our 

series, in particular suppuration because a long hospital 

stay exposes people to nosocomial infections. We had a 

death rate of 15.8% (25 cases) which was not the case for 

the study conducted by Kambiré et al in Burkina-Faso in 

2017 which found that gastric perforation remains 

burdened with a heavy mortality.22 This would be related 

to the delay in treatment, unlike our study in which 

patients were treated within a maximum of two days after 

the onset of symptoms. 
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Gastric stenosis 

 

We found the mean age of onset of stenosis of 

43.65±23.3, the most represented age group was between 

50-59 years with predominantly male involvement. 

Among other things, pyloric stenosis is a common 

pathology in male infants.7 Lopin et al in France in 2018 

found an age range of between 3 weeks and 3 months.23 

In Cameroon, Ndongo et al the same year found an 

average age of onset of stenosis of 5.2±1.2 weeks.24 

These results are different from ours firstly because our 

study was not conducted in a pediatric surgery center, and 

secondly because the most common etiology of the 

stenosis were stenosing ulcer more found in adults than in 

children. 

 

Pylorotomy was the most widely used surgical technique 

in our series, this corroborates with several studies in the 

world, especially from Japan by Jia et al in 2011 and in 

2012 by Oomen et al using pylorotomy as a safe and 

effective method.25,26 This unanimity on the use of 

pylorotomy is the fact that it performs better than other 

techniques from its discovery in 1907 to present day.27 

 

In our population, we had no post-operative 

complications, which is in line with the study conducted 

by Binet et al.28 No deaths were also observed in our 

series, which is close to the results of a study conducted 

in Togo by Kassegne et al which found low mortality and 

a good functional prognosis.29 This is probably due to the 

effectiveness of the surgical treatment. 

 

Gastric cancer 

 

The mean age of cancer onset in our series was 54.70±7.5 

years with equal onset in both sexes. This age is lower 

than that found in the United States by Liu et al which 

was 78 years.30 This could be explained by the fact that 

the population in our context is less aging and that older 

people are a risk factor for cancer disease. In North 

Africa, patients over 40 years old are considered to be 

elderly and are most affected by gastric cancer and in 

Morocco the mean age of onset of stomach cancer is 

58±13.4 years with male predominance, unlike our study 

which found equality of occurrence in both sexes 

probably because of the small size of our sample.31,32 In 

our series, housewives were the people most affected by 

gastric cancer with 20% of cases, this is close to what 

Ezzahraet al had found in Morocco in 2018 saying that 

attack by gastric cancer higher in disadvantaged social 

classes.33 

 

Adenocarcinoma remains the most common histologic 

type found in stomach cancer. In our study population, 

adenocarcinoma was found in 100% of cases, which is in 

line with a study conducted in 2014 in Morocco, 

according to which gastric adenocarcinoma is the 

histological type essentially found and in 2015 in 

Cameroon, Ankouane et al had found that 

adenocarcinoma is the most common histological type in 

gastric cancers in Cameroon.13,31 

 

Laparotomy was also the most used route here, while 

treatment with laparoscopy was successful in the 

treatment of gastric duplication in Tunisia.34 Total 

gastrectomy was one of the most used surgical techniques 

in our patients, contrary to what Chevally et al had found 

in saying that subtotal gastrectomy was more beneficial 

than other techniques.35 This could be explained by the 

fact that the tumor in our patients was probably more 

localized in the upper third of the stomach, thus requiring 

a total gastrectomy.35 Gastrojejunostomy was the other 

technique most used in our series, while in France, 

performing a more radical surgical procedure with lymph 

node dissection helps limit postoperative complications.36 

This difference is probably due to the fact that the cancer 

was discovered in our patients at an advanced age and 

stage, thus limiting more invasive management. 

 

According to the data in the literature, abdominal pain is 

a frequent sign, usually occurring shortly after surgery, 

related to the operative wound and requiring analgesia in 

well-adapted doses.37 Some of our patients presented with 

abdominal pain beyond the 6th postoperative day; this 

could therefore be explained either by the effect of the 

existing underlying complication, or by an inappropriate 

dosage of analgesics. In our series, we had a death rate of 

40% (4 cases), this is in line with the data in the 

literature, especially according to Rawla et al who found 

that gastric cancer was the most common cause of cancer-

related mortality globally up to the mid-1990s. Gastric 

cancer accounts for 783,000 deaths each year, making it 

the third most deadly cancer among males worldwide 

8.3% of all cancer deaths are attributable to gastric cancer 

and in the Maghreb the prognosis is poor for patients 

treated for gastric cancer.31,38 

 

Limitations 

 

During this study, we were stuck with problems such as 

the absence and/or insufficiency of key information for 

our study: patient history, clinical examination data, 

anatomopathological, biological and morphological 

examination results, and even surgical protocols.  

 

CONCLUSION 

 

The three surgical gastric pathologies found are 

perforation, stenosis and cancer of the stomach. If the 

first two affect a population of around 40 years, cancer is 

more present beyond 50 years. gastric perforation must 

be taken care of urgently because it is part of surgical 

emergencies (peritonitis) with a mortality rate of 15.8%. 

Gastric stenosis also requires rapid medical and surgical 

treatment, although postoperative complications are are. 

Cancer keeps a very high mortality much more because 

of the delay of consultation of the patients. 
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