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Abstract 
Background: Perforations of the terminal ileum are a frequent clinical situa-
tion and a therapeutic challenge. Surgical treatment is controversial. Several 
surgical modalities have been proposed and postoperative morbidity and 
mortality remain high. The aim of this study was to review our experience in 
the surgical management of perforations of the terminal ileum. Patients and 
methods: This is a descriptive cross-sectional study with retrospective data 
collection from January 1, 2017 to December 31, 2021, in five hospitals in 
Cameroon. Patients’ demographic, clinical presentation, surgical findings and 
30-days postoperative outcomes data were collected. Results: We collected 34 
files. The sex ratio was 1.4 and the average age was 20.28 years. The average 
consultation time was 9.1 days. Abdominal pain was present in all our pa-
tients. Peritoneal irritation was present in 46 cases (88.5%). The mean time to 
treatment after admission was 17.5 hours. The perforation was unique in 40 
cases (76.9%) and located between 6 and 10 cm from the ileocecal valve in 29 
cases (55.8%). Typhoid was the most suspected etiology intraoperatively in 38 
cases (73.1%). A simple suture was performed in 18 patients (34.6%), resec-
tion with anastomosis in 11 patients (21.2%) and an ileostomy in 5 patients 
(9.6%). The average length of hospitalization was 21.74 days. Postoperative 
morbidity and mortality were 32.7% and 17.3% respectively. Conclusion: 
Perforations of the terminal ileum are common and affect young people. Sur-
gical procedures are varied. Reducing consultation and care times and res-
pecting treatment principles could improve postoperative morbidity and 
mortality, which remain high. 
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1. Introduction 

Intestinal perforation, more specifically perforation of the terminal ileum, is a 
major complication and a serious challenge for surgeons. When they are non- 
traumatic, they are most often due to typhoid fever, which is endemic in devel-
oping countries, where it is a huge public health burden [1] [2] [3]. Surgical 
treatment of typhoid intestinal perforation is still associated with high morbidity 
and mortality, even though this has been falling for some decades [4] [5]. Several 
potentially modifiable factors have been identified, including the interval be-
tween perforation and surgery, the quality of management and low incomes. In 
general, perforation of the terminal ileum is responsible for peritonitis, which is 
more severe the later it is treated [6] [7] [8]. 

The management of perforations of the terminal ileum is based on appropri-
ate peri-operative medical treatment combined with surgical control of sepsis. 
However, surgical treatment remains highly controversial. Several modalities 
have been proposed, including simple suture, marginal or segmental resection 
with anastomosis, ileostomy with or without resection, directed fistulisation, 
temporary or permanent internal ileotransverse shunt with or without resection 
and right hemicolectomy [4]. The decision about which technique to use de-
pends on the appearance of the perforation and the digestive tract, the degree of 
contamination of the peritoneal cavity, the patient’s physiological condition, the 
technical resources available and the experience and habits of the surgeon [4] 
[9]. Early diagnosis and treatment avoid prolonged procedures and are asso-
ciated with lower morbidity and mortality [10] [11]. On the other hand, resec-
tion is often recommended in cases of significant ileocolonic lesions due to late 
diagnosis, which is frequently responsible for severe peritonitis, sepsis, malnutri-
tion and hydro-electrolytic disorders, leading to high morbidity and mortality 
[2] [6] [7] [8] [12] [13]. 

The aim of this study was to report our surgical experience in the manage-
ment of perforations of the terminal ileum over the last 5 years. 

2. Patients and Methods 

We conducted a multicentre descriptive cross-sectional study in 5 hospitals in 
Cameroon: Yaoundé General Hospital, Yaoundé Central Hospital, Yaoundé 
Gynaecological-Obstetric and Paediatric Hospital, Douala Laquintinie Hospital 
and Douala Gynaecological-Obstetric and Paediatric Hospital. These are 1st and 
2nd category hospitals in the national health pyramid and teaching hospitals 
with digestive surgery, paediatric surgery and emergency surgical units. 
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We examined the operative reports of the surgical emergency departments of 
the different hospitals to identify the patients operated on from 1st January 2017 
to 31st December 2021, a 5-year period, for spontaneous perforation of the ter-
minal ileum. Patients of both sex and of all ages were included. Unusable (in-
complete or not found) files were excluded. Socio-demographic, clinical, parac-
linical, therapeutic and outcome data were collected. Postoperative follow-up 
should be known within 30 days following surgery. 

Data analysis was performed using Microsoft Office Excel 2016 and SPSS ver-
sion 20.0 software. Quantitative data were expressed as means and standard 
deviations, and qualitative variables were reported as numbers and percentages. 

Ethical Considerations 

The present study was approved by the institutional ethical clearance committee 
of the Faculty of Medicine and Biomedical Sciences of the University of Yaoundé 
I under the n˚ 318/UYI/FMSB/VDRC/DAASR/CSD of June 6, 2022. All autho-
rizations were obtained from the managers of the different sites selected for the 
study. 

3. Results 

During the study period, 61 patients underwent surgery for non-traumatic per-
foration of the terminal ileum. Nine files (14.8%) could not be used. 

We enrolled 52 patients, 31 men (59.6%) and 21 women (40.4%), giving a sex 
ratio of 1.47. Their mean age was 20.28 ± 20.03 years, with the extremes of 6 and 
82 years. Thirty (30) patients (57.7%) were under 20 years of age. The so-
cio-demographic characteristics of the patients are presented in Table 1. 

Our patients were seen on average 9.1 (3 - 22) days after the onset of symp-
toms. In 28 cases (53.8%), patients had been referred from a lower-category 
health facility. Self-medication with antibiotics had been administered in 23 cas-
es (44.2%). On admission, abdominal pain was present in all our patients. Vo-
miting and a cessation of bowel movements and gas were present in 44 patients 
(84.6%) and 37 patients (71.2%) respectively. Signs of peritoneal irritation were 
present in 46 cases (88.5%). Table 1 reports the clinical profile of the study pop-
ulation. A plain abdominal X-ray was performed in all of our patients and re-
vealed pneumoperitoneum in 28 cases (53.8%). 

The average time of management after admission was 17.5 hours (extremes of 
2 and 120 hours). Thirty-four (34) patients (65.4%) had been treated before the 
12th hour after admission. All our patients underwent laparotomy. It was me-
dian in 29 patients (55.8%).  

There was a single ileal perforation in 40 cases (76.9%) and in 29 cases 
(55.8%), perforations were located between 6 and 10 cm from the ileo-caecal 
junction. Typhoid was the most suspected etiology intraoperatively in 38 cases 
(73.1%). An excisional associated with a suture was performed in 18 patients 
(34.6%). In 11 cases (21.2%) cases, resection with anastomosis was performed.  
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Table 1. Clinical epidemiology of the study population. 

Variables Numbers Percentage 

Sex   

Men 31 59.6 

Women 21 40.4 

Age (years)   

≤20 30 57.7 

]20 - 40] 14 26.9 

]40 - 60] 5 9.6 

>60 3 5.8 

Consultation delay (days)   

≤7 26 50 

]7 - 14] 17 32.7 

]14 - 21] 8 15.4 

>21 1 1.9 

Clinical evaluation at admission   

Altered general state 49 94.2 

Abdominal pain 52 100 

Fever 47 90.4 

Vomiting 44 84.6 

Cessation of materials and gases 37 71.2 

Abdominal distension 50 96.2 

Peritoneal irritation signs 46 88.5 

 
An ileostomy was performed in 5 cases (9.6%). Associated procedures included 
appendectomy in 15 patients (28.8%). This was systematically performed before 
Veillard ileocolic intubation. The operative findings and treatment modalities 
are reported in Table 2. 

The average hospitalisation duration was 21.74 ± 19.14 days, with extremes of 
1 and 90 days. In the month following surgery, 32 types of complications were 
identified in 17 patients, giving a postoperative morbidity of 32.7% (Figure 1). 
Figure 2 gives Clavien Dindo’s classification of complications. These complica-
tions were most often septic (68.8%). Nine patients died within 30 days of sur-
gery, giving a postoperative mortality rate of 17.3%. The causes of death were 
septic shock in 4 cases, postoperative peritonitis in 3 cases and high-flow fistula 
in 2 patients. 
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Table 2. Operative findings and therapeutic modalities. 

Variables Numbers Percentage 

Treatment delay after admission (hours)   

≤12 34 65.4 

]12 - 24] 12 23.1 

]24 - 48] 5 9.6 

>48 1 1.9 

Etiologies suspected intraoperatively   

Typhoid perforation 38 73.1 

Perforation in the context of obstruction 6 11.5 

Perforation in a tumor context 3 5.8 

Not specified 5 9.6 

Distance from the ileocecal valve (cm)   

≤5 18 34.6 

]5 - 10] 29 55.8 

>10 5 9.6 

Number of perforations   

1 40 76.9 

2 7 13.5 

≥3 5 9.6 

Surgical techniques   

Excision-suture 18 34.6 

Resection-anastomosis 11 21.2 

Hemicolectomy 9 17.3 

Veillard technique 9 17.3 

Ileostomy 5 9.6 

Associated gestures   

Appendectomy 15 28.8 

Excision of a mass 3 5.8 

Resection of a Meckel diverticulum 1 1.9 

4. Discussion 

We conducted a multicentre retrospective review of the surgical management of 
non-traumatic perforations of the terminal ileum. These remain a major com-
plication and a diagnostic, therapeutic and surgical challenge, especially in un-
derdeveloped and developing countries [1] [2] [3] [14]. Perforations of the ter-
minal ileum may mimic appendicular perforation or other pathologies such as 
duodenal ulcers or ileitis, which result in the delay of surgical treatment, which 
is often the only way to make the diagnosis. 
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Figure 1. Postoperative complications. 
 

 

Figure 2. Clavien Dindo classification of complications. 
 

The average age in our study was the same as in another African study [14] 
and higher than the average of 13.8 years reported in a series from Burkina Faso 
[15]. Some Asian series have found higher mean ages [2] [16] [17]. However, the 
young age of patients is found in most literatures [1] [2] [3] [5] [6] [9] [14]-[20]. 
Male predominance is consistent in the literature [1] [2] [3] [5] [6] [9] [14]-[20]. 
The delay in diagnosis reported in this series has been found by other authors on 
the continent [14] [15] [18] [20]. However, other authors have reported a short-
er average duration of symptoms before admission [2] [3] [5]. This delay in di-
agnosis could be due to the fact that patients generally start in local centres be-
fore being transferred to a main surgical unit. This situation concerned more 
than half 28 patients (53.8%) in this study. Self-medication, hiding the symp-
toms, is also commonly found in many patients; 23 patients (44.2%) in this se-
ries. Qazi et al. [1] found pre-hospital self-medication in 91% of their patients. 
The clinical presentation was similar to that of any other acute abdomen, in par-
ticular to that observed in cases of ileal perforation as reported by other authors 
[1] [2] [5] [15] [17] [18] [19]. Plain abdominal radiography is of limited benefit 
in the diagnosis of distal ileal perforation. In fact, it only reveals a subdiaphrag-
matic gas stream in approximately one out of two cases, as in this study and 
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many others [2] [5] [15] [20]. However, other authors have reported much 
higher proportions, up to 96.35% [3] [19]. 

Laparotomy was the approach used in all our patients, as in the series by 
Ouedraogo et al. [15], although some authors suggest laparoscopy for this indi-
cation [4]. The number and distribution of perforations in the terminal ileum 
were similar to those reported in the literature, but the proportions vary from 
one study to another, and perforations are most generally isolated [9] [14] [15] 
[17] [18] [20]. The number of perforations varies, with up to 14 in a single pa-
tient, as reported by Nuhu et al. [5]. Typhoid perforation was the most suspected 
aetiology in this study. Typhoid fever is the main cause of spontaneous perfora-
tion of the terminal ileum in endemic areas [1] [2] [21] [22]. However, this di-
agnosis remains presumptive and is most often made intraoperatively [14]. The 
clinical presentation is that of any other acute abdomen. Serological and bacteri-
ological data, which can be very useful, are usually negative [1] [16] [19]. Other 
aetiologies such as tuberculosis, tumours or non-specific causes are frequently 
suggested [1] [2] [16]. 

The surgical treatment of perforations of the terminal ileum has always been a 
challenge for surgeons. Various surgical procedures have been used with variable 
results. For many practitioners, the choice of surgical intervention depends on 
the patient's general condition, peritoneal contamination, inflammation of the 
intestine, and the location and number of perforations. The risk of new perfora-
tions and leakage of the anastomosis must therefore be taken into consideration 
[4] [9] [15]. Primary repair with or without marginal resection is the procedure 
most commonly used by many authors [2] [5] [9] [14] [15] [18] [20]. It is still 
indicated in cases of single perforation on a loop without extensive inflammation 
[9] [15] [20]. In other cases, resection is recommended, with immediate or de-
layed restoration of digestive continuity depending on the degree of contamina-
tion of the peritoneal cavity [2] [6] [7] [8] [9] [12] [13] [15] [20]. This approach 
reduces postoperative morbidity and mortality. Simple suturing has the advan-
tage of simplicity and rapidity in patients who are often in a critical condition. 
However, it may be associated with higher rates of new perforations and mortal-
ity compared with those obtained after resection with anastomosis, as reported 
in a Nigerian study [23]. Other authors have shown the benefit of a 10 cm resec-
tion upstream and downstream of the perforated site compared with simple su-
turing [24]. However, this approach is problematic in cases where the perfora-
tion is very close to the ileo-caecal junction, and may require a right colectomy. 
However, improved supportive care, in particular parenteral nutrition, could 
reduce the feared risk of new perforations or leackage associated with simple 
closure [4]. The role of ileostomy in the treatment of perforations of the terminal 
ileum remains debated. It is recommended for patients with a high degree of pe-
ritoneal contamination [4] [15] [25]. Morbidity appears to be reduced with this 
approach, although it has the disadvantage of requiring a second operation, 
ostomy care and its associated costs [4]. 

https://doi.org/10.4236/ss.2024.155029


E. P. Savom et al. 
 

 

DOI: 10.4236/ss.2024.155029 318 Surgical Science 
 

Perforations of the terminal ileum are associated with very high post-operative 
morbidity and mortality [4] [5]. The complication rate recorded in this series is 
close to that reported by other authors [14] [16] [17]. Higher rates have also 
been reported [9] [15] [20]. The predominance of surgical site infections and 
sepsis is consistent in all series [3] [5] [9] [14] [15] [17] [18] [19] [20]. Perfora-
tions of the terminal ileum frequently lead to severe stercoral peritonitis. Added 
to this is the delay in diagnosis already mentioned above, which is constant in 
most authors on the continent [14] [15] [18] [20]. This significant morbidity is 
responsible for an often lengthy hospital stay, as observed in this series and in 
many others [5] [15] [16] [17] [20], with significant financial consequences for 
patients and their families. The overall postoperative mortality rate varies from 
13.8% to 28.3% in African authors [5] [14] [15] [18] [20]. The mortality reported 
in this study falls within this range and is therefore similar to that reported in the 
African literature. The causes of death in patients of this study are exclusively 
infectious and would therefore be linked to the persistence of sepsis as reported 
by Saxe et al. [10]. Lower mortality has been reported by Indian and Turkish 
authors [3] [9] [17]. The explanation, according to these authors, is probably 
early and appropriate surgery, effective peri-operative resuscitation, intensive 
post-operative care, good management of the ileostomy and administration of 
broad-spectrum antibiotics. These management principles have been recom-
mended by other authors [4]. 

5. Conclusion 

Perforations of the terminal ileum are common in Cameroon. It is a condition 
affecting young people, most often of typhoid origin. Consultation times are 
long and surgical procedures varied, which explains the lack of consensus on 
surgical treatment. Post-operative morbidity and mortality remain high, al-
though they are comparable with the literature. Reducing consultation and man-
agement times and adhering to the principles of treatment for this condition 
could improve these figures. 
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