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Background: A wide variety of disease states give rise to intra-abdominal infection1. While
varying according to age, gender and geography, the three most common causes of
generalized peritonitis in low-income countries are probably appendicitis, perforated
duodenal ulcer and typhoid perforations, in no particular order2.Causes and patterns of
peritonitis were evaluated in patients surgically managed at Nsambya hospital. This study
was aimed at determining the causes and patterns of peritonitis in patients managed
surgically at St. Francis Hospital, Nsambya.
Methods: This was both a retrospective and prospective study of patients with peritonitis
who underwent surgical treatment at Nsambya Hospital over a 15-months period from
January 2012- to March 2013 inclusive. A total of 62 patients were included in the study.
Results: Of the 62 patients, 29 patients were retrospective and 33 patients prospective, 46
(74.2%) were males while 16 (25.8%) were females, giving a male to female sex ratio of
3:1. The mean age at presentation was 30.79 (SD 15.55) years, the youngest being 11 and
the oldest 77 years. Perforated peptic ulcers, perforated appendix and perforated ileum
were the commonest causes of peritonitis.
Conclusion: The commonest causes of peritonitis were perforated peptic ulcers, perforated
appendix and perforated ileum.
Introduction
Peritonitis refers to inflammation of the serosal membrane lining the abdominal cavity and
contained viscera. It is traditionally classified as primary, secondary and tertiary. The most
commonly encountered form in surgery is secondary peritonitis resulting from perforation of a
hollow viscous. Primary peritonitis results from spontaneous bacterial infection of the
peritoneum, alone or in association with peritoneal dialysis. Tertiary peritonitis is characterized
by a class of very ill patients in whom secondary peritonitis fails to resolve despite what appear
to be appropriate measures and is associated with multi-organ failure 3, 4,5,6,7.
A wide variety of disease states give rise to intra-abdominal infection1. While varying according
to age, gender and geography, the three most common causes of generalized peritonitis in lowincome countries are probably appendicitis, perforated duodenal ulcer and typhoid
perforations, in no particular order2. In a study on Nigerian children, 50% of patients had
typhoid perforation(8). In women, the complications of pelvic inflammatory disease
predominate. Abdominal trauma resulting in intestinal injury is also a significant cause of
peritonitis, particularly in low-income countries9.
In the West, appendicitis remains the most common cause of peritonitis, followed by colonic
perforation, usually as a result of diverticulitis (10). Perforation of the gastrointestinal tract by
ingested foreign bodies is another cause of peritonitis though this is uncommon and less than
1% of ingested foreign bodies perforate the bowel (11). The types of foreign bodies ingested
depend on the dietary habits of the relevant countries. Fish bones perforation of the small bowel
has been noted in some literature11.Tuberculosis peritonitis is a significant problem in parts of
the world where tuberculosis is prevalent12. Iatrogenic causes, resulting from failure of
intestinal anastomosis and inadvertent bowel injuries, need to be kept in mind.
According to Weigelt13, mortality in secondary peritonitis decreased significantly throughout
the last century from 90% to about 20%. It varies significantly depending on the specific cause:
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from 0.25% for appendicitis to 45% for fecal peritonitis. In general it depends very much on the
degree of peritoneal contamination and the ability to achieve control of the source13,14.
Patients and Methods
This was both a retrospective and prospective observational study conducted in the department
of Surgery at Nsambya Hospital which is a faith based private not for profit hospital founded by
Mother Kevin, a Franciscan Sister in 1903. The Retrospective cases included cases of peritonitis
admitted from January 2012 to August 2012 and the prospective population was seen between
September 2012 and March 2013 inclusive. Patients in the retrospective group were recruited
when their medical files had satisfactory information required for the study. In the Prospective
group, patients were consecutively enrolled until the sample size was achieved. The hospital has
a bed capacity of 342 16.

Table 1. Distributin of Cases
All surgically managed patients with peritonitis admitted during the study period were enrolled
in the study. Patients with peritonitis who were managed conservatively without surgery and
those transferred in after laparotomy for peritonitis, or transferred out to continue treatment
elsewhere were excluded. The sample size was calculated using Fisher’s formula and was 60
patients. Patients who met the inclusion criteria were enrolled in the study. In the Retrospective
arm, patients with relevant information in the files were included and in the prospective arm
consecutive patients were enrolled in the study until the sample size was achieved
Prospective candidates for inclusion in the study were recruited by investigator at the initial
visit at the emergency department. Following a complete history taking and physical exam and a
diagnosis of peritonitis, full blood count, urea and electrolytes, liver function tests were done
and imaging studies ultra sound scan, plain abdominal X-ray were done to confirm or exclude
the diagnosis. Upon resuscitation, the patients were prepared for emergency surgery. At
operation the diagnosis was made or confirmed and the underlying cause of peritonitis
determined and managed surgically according to the cause.
In the retrospective group, Theatre operation records and ward admission records were used to
generate a list of patients who had been managed for peritonitis within the study period. Using
the list, admission files for patients who had peritonitis from January 2012 to August 2012 were
retrieved. The data in the files were analyzed and used to complete the questionnaires and only
files with required information were included in the study.
From the data collection sheets, data were progressively entered in Microsoft Excel Sheet. At the
end of collection, data was transferred to Medcalc Biomedical statistical software version
12.5.0 for analysis. Descriptive statistics used included mean, mode, median, standard deviation,
measure of central tendencies and 2 x 2 tables were used for comparison of outcomes.
Confidence intervals of 97% were applied as necessary. Chi-square was used as a statistical test.
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Study limitations
It was a retrospective and prospective observational study; hence the researcher assumes that
all patients entered in the study had been subjected to a fairly standard treatment
commensurate with the individual diagnosis. Inadequate treatment could have negatively
impacted on outcome yet it was not the subject of this evaluation.
Results
Forty six (74.2%) were males while sixteen (25.8%) were females. The male to female sex ratio
was 2.9 :1. The youngest being 11 years and the oldest 77 years. The mean age for females and
males were 36.73 years and 28.89 years respectively. The mean preoperative duration of
symptoms was 4.5 (Sd 4.9) days and ranged from 1-30 days. Thirteen (21%) patients had one or
more organ dysfunction with shock being the most frequent at 9.7%. These are summarized in
the Table 3 and Figures 3, 4 and 5 below.
Table 3. Background characteristics
Variable
Sex
Male
Female
Age group
<50
≥50
mean age

Organ
dysfunction
Yes
No

Frequency

Percentage

46
16

74.2%
25.8%

55
7
30.79 (min 11yrs,
max 77yrs, median
26yrs.)

88.7%
11.3%

13
49

21%
79%
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Figure 1. Preoperative Duration of Symptoms
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Figure 2. Organ Dysfunction
Table 4. Source of sepsis
Source

Frequency

Percentage

Appendicitis

3

4.8%

Ovarian Abscess

1

1.6%

Para Nephric Abscess

1

1.6%

Pelvic Abscess

1

1.6%

Perforated Appendix

14

22.6%

Perforated Duodenal Ulcer

27

43.5%

Perforated Gastric Ulcer

4

6.5%

Perforated Ileum

8

12.9%

Perforated Sigmoid Colon

2

3.2%

Primary Peritonitis

1

1.6%

62

100.0%

Total

The most common sources of sepsis were perforated duodenal ulcers (43.5%) followed by
perforated appendix (22.6%) and ileal perforation at (12.9%) (Table 4).
Of all the 62 patients, only one patient had malignant disease and it was adenocarcinoma of the
stomach with gastric perforation. Generalized peritonitis was found in 50 (80.7%) patients
while 12 (19.4%) patients had localized peritonitis (Figure 3). Faecal peritonitis was observed
in 6 (10%) patients while cloudy or purulent exudates were the most prevalent form of
peritonitis encountered in 56 (90%) of the patients.
The overall morbidity rate was 32% (20 cases); females had higher morbidity of 73.3%
compared to Males of 19.2%. Wound sepsis predominated at 71.4%, two patients developed
fistulae and one patient developed pneumonia that were successfully managed (Figure 4).
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Three patients presented with septic shock that persisted after source control and they
eventually all died.
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Figure 4. Causes of Morbidity
Discussion
Of the 62 patients recruited, an unequal sex distribution was observed giving a male to female
ratio of 3:1. This pattern of male preponderance in laparotomy for general surgical pathology
had been observed locally in the surgical audit of 2010 and 2012 of 2:116. This pattern, however
seems to sharply contrast studies from the developed countries which show an even gender
distribution or a slight preponderance of either sex 3, 17, 18, 19, 20. An explanation for this
observation could be the result of variations in the predominant etiologies of secondary
peritonitis in our set up compared to the west where appendicitis and perforated diverticular
disease predominate.
The majority of our patients were young with a mean age of 30.79 ± 15.5 years and 75.8% of the
study group falling in the 10-40 years age category. Rodolfo L. Bracho -Riquelme18 in Mexico
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reported a similar distribution with a mean of 34.6 years and median of 27 years (21) but studies
from Europe show a much older age group with a range of 44-58 years. The explanation could
also be due to the major etiological cause of peritonitis being perforated diverticulum and
malignant perforations in Europe which occurs in older age group 3, 17, 19, 22. In contrast to our
setting where the major etiological cause of peritonitis was perforated peptic ulcers which is
known to occur in younger age group and has a strong association with H. pylori that is
prevalent in developing countries with low socioeconomic status like ours23, 24.
Only 12 of the 62 patients in this study were operated within 24 hours of onset of symptoms.
Seventy percent were operated within 5 days after onset of symptoms and 8% of patients were
operated after 14 days of onset of symptoms. The longest preoperative duration of symptom
was 30 days and this was due to the fact that the patient had atypical presentation of peritonitis.
Those who were operated within 24 hours after onset of symptoms had a morbidity of 8.3% and
mortality of 16.7% meanwhile those who were operated after 24 hours of onset of symptoms
had a morbidity of 38.8% and mortality of 2%. Early operation within 24 hours carried a lower
morbidity compared to operation after 24 hours of onset of symptoms. Though statistically
there was no significant difference in morbidity (p = 0.103) and hospital stay (p = 0.257)
between those who were operated within 24 hours of onset of symptoms and those operated
after 24 hours of onset of symptoms. Wabwire15 found similar findings however Ntirenganya,
Ntakiyiruta and Kakande25 and Seiler1 found that operation after 24 hours of onset of symptoms
was associated with morbidity and mortality. The explanation could be that in the later studies
the major causes of peritonitis was ileal(25) and colonic perforation(3) respectively and therefore
more virulent bacterial contamination from the sources accounted for the poorer outcome after
24 hours of onset of symptoms compared to our study where there was less virulent bacterial
contamination from the perforated peptic ulcers.
Shock was the most frequent organ dysfunction encountered; 2 out of 13 of the patients who
had organ dysfunction died. They presented with irreversible septic shock despite resuscitation
and source control the outcome could not be changed. Eight out of the thirteen patients who
had the organ dysfunction had morbidity. The influence of organ failure on outcome has been
highlighted in previous studies, with some noting increasing mortality with more organs failing
and as high as 100% mortality were reported where 4 organs were failing 3,4,5,26,27. This study
found organ failure was associated with morbidity and mortality though only two patients had
more than one organ dysfunction (Septic Shock and renal dysfunction).
Ajaz Ahmad Malik 27 and Wabwire15 in Turkey and Kenya in 2010 and 2009 respectively found
that perforated peptic ulcer was the commonest cause of generalized peritonitis followed
perforated appendix and ileal perforation. The same findings have been noted in this study and
perforated duodenal ulcer was the commonest cause of peritonitis at 43.5% followed by
perforated appendix (22.6%) and perforated ileum (12.9%). However a study from Rwanda
201017 showed ileal perforations as the commonest cause followed by perforated gastric ulcer
and perforated appendix. This could be due to typhoid fever being a high risk major infectious
disease after hepatitis in Rwanda (28). Studies from Europe however, reported colonic
perforation due to diverticular disease and cancer (16-70%) as the leading causes of peritonitis
followed by gastro duodenal peptic ulcer perforation and perforated appendicitis3,21, 2.
Only one patient in this study had tumor perforation (gastric adenocarcinoma) causing
peritonitis. Due to the small numbers and lack of statistical significance, this study did not find
malignancy predictive of eventual outcome despite findings that suggest a strong correlation
elsewhere 6, 49. The studies that showed correlation of malignancy with outcome had more
elderly patients who had higher risk of developing malignancy compared to our study that had
younger patients 21,22.
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Morbidity rates in surgery for peritonitis vary worldwide with reports ranging from 18% to 67
% (3,18, 29, 30). Regionally, Wambire(15) found a morbidity rate of 47.1% in Kenya while
Ntirenganya(25) found 51% in Rwanda. These are higher than what this study found (32%). The
difference could have been due to the difference in the etiological causes especially in Rwanda
were typhoid ileal perforation was the commonest cause of peritonitis and this is known to be
associated with morbidity and mortality(25) . Although localized complications replicate patterns
observed in other studies, it is noteworthy that systemic complications were less observed in
this study than one would have expected (3, 18, 29, 30).
This could have been due to good
resuscitation of the patients and initiation of broad spectrum antibiotics at admission.

Conclusion
The commonest causes of peritonitis were perforated peptic ulcers, perforated appendix and
perforated ileum. The most presenting form being generalized peritonitis with males being
predominately affected than females.
Recommendations
A study could be done to determine the risk factors for duodenal perforations and current
treatment patterns for peptic ulcer disease in our setting.
References
1. Levinson M&BL. Peritonitis and Intra-abd Abscesses. In: Mandell B&D, editor. Principles
and Practice of Infectious Diseases. Churchill Livingstone, 2005.
2. Gupta S, Kaushik R. Peritonitis - the Eastern experience. World J EmergSurg 2006; 1:13.
PM:16759427
3. Seiler CA, Brügger L, Forssmann U, Baer HU, Büchler MW. Conservative surgical
treatment of diffuse peritonitis. Surgery 2000; 127: 178-84.
4. Malangoni MA. Contributions to the management of intraabdominal infections. [Review]
[30 refs]. American Journal of Surgery 2005; 190(2):255-259. http://hinarigw.who.int/whalecomwww.sciencedirect.com/whalecom0/science/journal/00029610
5. Maddaus MA, Ahrenholz D, Simmons RL. Biología de la peritonitis. SurgClin North Am
1988;2:471-485
6. Wittmann DH, Walker AP, Condon RE. Peritonitis e infecciónintraabdominal. In: Schwartz
SI, Shires GT, Spencer FC, Husser WC,
7. Rodea-Rosas H, Athié-Gutiérrez C, Guízar-Bermúdez C, Zaldívar- Ramírez R, FloresMartínez J.Experiencia en el tratamientointegralde 602 pacientes con sepsis abdominal.
Cir Gen 1999;21:131-35.
8. Adesunkanmi AR, Oseni SA, Adejuyigbe O, Agbakwuru EA. Acute generalized peritonitis
in African children: assessment of severity of illness using modified APACHE II score.
ANZ Journal of Surgery 73(5):275-9, 2003
9. Streat SJ, Plank LD, Hill GL. Overview of modern management of patients with critical
injury and severe sepsis. [Review] [68 refs]. World Journal of Surgery 24(6):655-63,
2000. http://www.ncbi.nlm.nih.gov/pubmed?term=25.
10. Malangoni M, Inui T. Peritonitis - the Western experience. World Journal of Emergency
Surgery 2006; 1(1):25. http://www.wjes.org/content/1/1/25
11. Sheng-Der Hsu, De-Chuan Chan, Yao-Chi Liu, Small-bowel perforation caused by fish
bone, World J Gastroenterol2005;11(12):1884-1885
12. F. M. Sanai& K. I. Bzeizi, Systematic review: tuberculous peritonitis – presenting features,
diagnostic strategies and treatment, Aliment PharmacolTher 2005; 22: 685–700.
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2036.2005.02645.x/pdf

COSECSA/ASEA Publication -East & Central African Journal of Surgery. Nov/Dec 2014 Vol. 19 (3)

106

ISSN 20732073-9990 East Cent. Afr. J. surg
13. Weigelt JA. Empiric treatment options in the management of complicated intraabdominal infections. [Review] [59 refs]. Cleveland Clinic Journal of Medicine 74 Suppl
4:S29-37, 2007.
http://hinari-gw.who.int/whalecomwww.ccjm.org/whalecom0/
14. Wittmann DH, Schein M, Condon RE. Management of secondary peritonitis.[Review] [76
refs].
Annals
of
Surgery
224(1):10-8,
1996.
http://hinarigw.who.int/whalecomovidsp.tx.ovid.com/whalecom0/sp-3.5.1a/ovidweb.cgi?
15. Benjamin Wabwire et al, Stratified outcome evaluation in peritonitis, M Med (Surgery)
UoN dissertation 2009
16. Surgical Audit, Department of surgery, Nsambya Hospital Kampala, Jan 2010- Dec 2011
17. Koperna T, Schulz F. Prognosis and treatment of peritonitis. Do we need new scoring
system? Arch Surg 1996;131:180-186.
18. Rodolfo L. Bracho-Riquelme MC, M en C, Armando Melero-Vela MC, Aidee TorresRamírez MC. Mannheim Peritonitis Index Validation Study at the Hospital General de
Durango (Mexico). Cir Ciruj 2002; 70: 217-225
19. Ali Yaghoobi et al. Evaluation of Mannheim Peritonitis Index and Multiple organ failure in
patients with peritonitis, Indian Journal of Gastroenterology, vol 24, sept- oct 2005
20. Nsambya Hospital, Wikipedia encyclopedia. en.wikipedia.org/wiki/Nsambya_Hospital
21. Basnet RB, Sharma VK, Evaluation of predictive power of Mannheim Peritonitis Index,
Postgraduate Medical Journal of NAMS, Jul-Dec 2010 , Volume 10/ No 2
22. Correira MM et al, Prediction of death using the Mannheim peritonitis Index in oncologic
patients, RevistaBrasileira de Cancerologia, 2001, 47(1): 63-68
23. Epidemiology of helicobacter pylori. The helicobacter foundation, 2013
http://www.helico.com/?q=Epidemiology.
24. Vikram Kate, N. Ananthakrishnan, Frank I. Tovey, Is Helicobacter pylori Infection the
Primary Cause of Duodenal Ulceration or a Secondary Factor? A Review of the Evidence,
Gastroenterology
Research
and
Practice,
Volume
2013
(2013),
http://www.hindawi.com/journals/grp/2013/425840.
25. F. Ntirenganya, G. Ntakiyiruta, I. Kakande, Prediction of Outcome Using the Mannheim
peritonitis Index in Patients with Peritonitis at Kigali University Teaching Hospital, East
Cent. Afr. J. Surg,2012; 17:52 -64
26. Schein M, Gecelter G, Freinkel W, Gerding H, Becker PJ. Peritoneal lavage in abdominal
sepsis. A controlled clinical study. Archives of Surgery 125(9):1132-5, 1990.
27. Ajaz Ahmad Malik, KhurshidAlamWani, Latif Ahmad Dar, Mehmood Ahmed Wani, Rauf
Ahmad Wani, FazlQadirParray, Mannheim Peritonitis Index and APACHE II - Prediction of
outcome in patients with peritonitis, Turkish Journal of Trauma & Emergency Surgery
2010;16 (1):27-32
28. Rwanda
People
2013,
http://www.theodora.com/wfbcurrent/rwanda/rwanda_people.html
29. Lamme B, Mahler CW, van Ruler O, Gouma DJ, Reitsma JB, Boermeester MA. Clinical
predictors of ongoing infection in secondary peritonitis: systematic review. [Review] [66
refs]. World Journal of Surgery2006; 30(12):2170-81.
30. Biondo S, Ramos E, Fraccalvieri D, et al. Comparative study of left colonic peritonitis
severity score and Mannheim peritonitis index. Br J Surg 2006; 93: 616-622

COSECSA/ASEA Publication -East & Central African Journal of Surgery. Nov/Dec 2014 Vol. 19 (3)

