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Abstract

Case fatality rate (CFR) for typhoid perforation (TP) has been on gradual but variable decline world wide. This review 
highlights the progress in management of TP from 1960 including the controversies, current principles of management 
and the advances associated with the best results of treatment. This is a review of publications on TP from 1960 to 
2010 principally from Medline and Ovid databases. Main search terms used are typhoid and perforation. The median 
CFR by decade was estimated from studies that reported CFR. With advances in surgery and supportive care, median 
CFR for TP declined from over 50% in 1960 to single digits in the last decade in some countries but with West Africa 
lagging behind at 16%. Variations in CFR are attributed to differences in perforation-operation interval and quality 
of care. Opportunities now exist for patients with TP to recover from the disease but priority remains with prevention 
of enteric fever in endemic areas.
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Résumé

Taux de létalité (CFR) pour la perforation de la typhoïde (TP) a été graduelle mais variable déclin dans le monde entier. 
Cette revue met en évidence les progrès dans la gestion de TP de 1960, y compris les controverses, les principes 
actuels de la gestion et les avances associés avec les meilleurs résultats de traitement. Il s’agit d’une revue des 
publications sur les TP de 1960 à 2010 principalement à partir de bases de données Medline et Ovide. Les termes 
de recherche principaux utilisés sont la typhoïde et la perforation. La médiane CFR par décennie a été estimée des 
études qui rapporte CFR. Avec les progrès de la chirurgie et les soins de soutien, médiane CFR pour TP a diminué de 
plus de 50% en 1960 à chiffres uniques dans la dernière décennie dans certains pays, mais avec l’Afrique de l’ouest 
à la traîne à 16%. Les variations CFR sont attribuées à des différences dans l’intervalle de perforation-opération et de 
la qualité des soins. Opportunités existent maintenant pour les patients atteints de TP à se remettre de la maladie, 
mais priorité demeure avec la prévention de la fi èvre typhoïde dans les régions endémiques.
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Introduction

Typhoid (enteric) fever is a systemic human infection 
caused by Salmonella enterica subspecies enterica 
serovar serotype typhi (Salmonella typhi, S. typhi) 
in most cases; and to a lesser extent, Salmonella 
paratyphi, A, B, and C strains. An estimated 22 million 
people are infected worldwide annually with 200 000 
deaths. [1,2] Control of the infection has been achieved 

in Europe and North America by effective Public 
Health measures, but Africa, South East and South 
Central Asia continue to bear the burden of the disease, 
principally because many communities still fall short 
of standards for drinking water, hygiene and sanitation.

Intestinal perforation is the most serious 
complication of typhoid fever estimated to be solely 
responsible for 25% of deaths.[3] In most parts of the 
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world, perforation rate ranges from 0.6% to 4.9% of 
enteric fever cases,[2-4] but in West Africa, higher rates 
of 10%33% have been reported.[5- 8] This is more 
of a reflection of statistics from Teaching Hospitals 
where the very ill patients are seen rather than local 
disease virulence. Hosoglu et al.,[9] have shown that 
the risk of perforation will be increased if disease 
progression is not halted by prompt antimicrobial 
therapy at effective doses to which the local strains 
of Salmonella typhi are sensitive. Other risk factors 
include leucopenia, a shorter history of fever and 
male gender.

Mortality from TP has been on gradual but variable 
decline worldwide. Centers capable of better quality 
of care are now reporting mortality rates less than 
5%.[10-15] The decline has resulted from improved 
understanding of the disease pathogenesis and 
progress in areas of supportive and surgical care.

Pathology of Typhoid Perforation

Perforation affects the terminal 40 cm of the ileum 
in 72%78% of cases; the jejunum, caecum, colon 
and gallbladder to lesser degree.[8,11,16-20] There 
are rare reports of duodenal and appendiceal 
perforations.[21,22] Perforations may be multiple 
(3%40% of series), especially in younger children, 
as demonstrated by Ekenze and Ikefuna who 
estimated perforation rate of over 2 per child in 
children less than 5 years of age. [5,6,8,10,12,13,16,17,19,23- 30] 
In an unprecedented case, Nasir et al., reported 
32 perforations in one patient.[31]

Pathological changes are not just restricted 
to perforation sites.[10,32,33] The diseased gut is 
characterized by diffuse nonspecific enterocolitis with 
hypertrophy, necrosis and ulceration of intestinal 
and mesenteric lymphatic tissue. Acute and chronic 
inflammatory cells are involved with predominance 
of CD68+ leucocytes (macrophages) and CD3+ T 
lymphocytes at perforation sites. Nguyen et al. were 
unable to confirm the involvement of Peyer’s patches 
in most of their series of typhoid perforation in 
contrast to what is widely believed.[10]

Current evidences suggest the mechanism of 
intestinal injury complicating enteric fever to be 
immunologically mediated, through release of 
cytokines from macrophages.[10,33,34] The Sanarelli-
Shwartzman’s reaction gave insight to this 
mechanism in 1937 by demonstrating that guinea 
pigs primed subcutaneously with S. typhi developed 
skin necrosis and ulcerations when injected with 
another intravenous dose.[33] Gut macrophages are 
activated by Salmonella typhi directly by their Toll-
like receptors or indirectly via antigen presenting 
cells. The first gut exposure primes the macrophages 

which release damaging cytokines such as tumor 
necrosis factor-alpha at second exposure.

Once perforation has occurred, peritoneal 
contamination will depend on the duration, number, 
location, and size of perforation. Compounding the 
patient’s problems will be systemic and metabolic 
effects of weeks of pre-existing fever. It is perhaps 
fortunate for the victims of enteric fever that 
perforation occurs predominantly between the 
ages of 5 and 30 years when the immune system 
is fully developed, because the severity of disease 
and mortality increases steeply away from this 
age group. [35] In 42%89% of patients, peritoneal 
contamination is severe, peritonitis poorly 
localized and omentum is away from the site of 
perforation. [8,14,18,19,26,36,37] Peritonitis may occur 
without gut perforation in about 5% of cases.[8]

In line with other forms of secondary peritonitis, 
infection starts with organisms which survive the 
peritoneal environment from initial contamination 
(predominantly facultative gram-negative organisms 
such as Escherichia coli and Klebsiella). Eventually 
obligate anaerobes from colon such as Bacteroides 
species will dominate.[38-40] Cytokines and other 
mediators released by immune cells in response to 
infection cause local and systemic inflammation. 
The cytokine response has the potential to become 
self-perpetuating, even after successful control of 
infection source leading to systemic cellular injury 
and multiple-systems organ failure.

Diagnosis

The diagnosis of peritonitis in a patient with pre-
existing fever can readily be made at the bedside in 
most cases. Experience and high index of suspicion 
may however, be required in a subset of patients 
particularly, children under 5 years of age in whom 
peritoneal signs are masked by overwhelming 
sepsis or immunosuppression.[6,8,23] Conventional 
methods of laboratory confirmation of Salmonella 
typhi as cause of intestinal perforation have often 
been unreliable.[41-43] Identification of Salmonella 
typhi DNA by polymerase chain reaction with a 
100% sensitivity and specificity is set to become the 
gold standard where it is affordable.[10,44]

Mortality Decline

The discovery of chloramphenicol in 1948 was a 
major landmark in the treatment of enteric fever, 
dramatically reducing the mortality of nonperforated 
cases from 15%25% to 1% and perforated cases 
from 70% to 50%.[4,45] This however, heralded the 
perception that typhoid perforation could be treated 
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nonoperatively, championed by Huckstep.[46] The 
consequences of the ensuing controversy of surgical 
and non-surgical management was clearly exposed 
in the review by Butler et al.,[3] in 1985 when they 
showed that the CFR for patients treated surgically 
in combination with antibiotics had reduced to 26% 
while those treated nonsurgically stagnated at 70%.

From studies in West Africa, estimated median 
CFR declined from 57% during the 1960s to 
32% by the next decade only to stagnate for thirty 
years and then decline again to 16.1% in the last
decade.[5-8,19,23-30,37,47- 58] Comparatively, Asia and 
other parts of the world with typhoid scourge 
have enjoyed more gradual decline to appreciable 
single digit figures in the last decade[10-16,18,25,36,59-79] 
[Figure 1]. It must be noted that right from the 
1970s, single digit mortality rates had been recorded 
by authors from Hong Kong, South Korea, Mexico, 
Turkey, and Nigeria [Table 1].

Authors such as Chatterjee et al.,[79] who reviewed 
their experiences over three decades from 1966 
showed mortality decline from 47.2%, 17.7% to 
7%, respectively. They also proffered explanations 
for the improvements in results, namely, the 
abandonment of nonoperative management for 
aggressive resuscitation and early surgery, change 

of antibiotic policy from chloramphenicol only to 
chloramphenicol and metronidazole combination 
and eventually to ciprofloxacin and metronidazole 
by the third phase.

Advances in supportive care have been critical to 
reducing mortality to single digit. The introductions 
of aggressive resuscitation, improved anesthetic 
services, availability of intensive care and organ-
system support contributed to reduction in 
perioperative deaths. Newer and more potent 
antimicrobials have been introduced over the 
years taking into consideration the polymicrobial 
nature of TP peritonitis and the emergence of 
S. typhi resistance initially to first line antibiotics 
(chloramphenicol, amoxicillin, and cotrimoxazole), 
later quinolones and eventually third generation 
cephalosporins.[44,81-84] Those who have added total 
parenteral nutrition (TPN) to the treatment of their 
patients have reported dramatic improvement in 
results.[11-13,55,68]

The factors which affect the results of treatment of 
TP are summarized in Table 2. Published mortality 
rates vary worldwide because of differences in 
the quality and access to care. Differences in the 
perforation-operation interval (POI) indicate that 
patients are treated at different levels of disease 
severity in different communities. While some 
centers have achieved mortality rates less than 5% in 
the last decade, Nuhu et al. in 2010 still report 28.3% 
from a tertiary hospital in Northern Nigeria.[26]

POI is a major determinant of severity of illness 
at the time of surgery for TP.[8,12,13,16] Kim et al.,[16] 
from South Korea reported a mortality rate of 
9.9% with patients whose POI averaged 38 hours 
while over half of Archampong’s[8] patients who 
accounted for 29.8% mortality presented after 5 days 
of perforation. POI is prolonged in West Africa and 
other parts of the world because of delayed diagnosis 
of perforation, poorly regulated patient referral from 

Figure 1: Median CFR for TP by decade 1960—2009

Table 1: Single digit Mortality rates for typhoid 

perforation

Authors Year Center Patients Mortality 

(%)

Gedik et al.[12] 2008 Turkey 96 4.1

Adeniran, Taiwo[80] 2008 Nigeria 94 7.3

Chang et al.[11] 2006 South 

Korea

24 

(colon)

0

Nguyen et al.[10] 2004 South 

Korea

27 3.7

Onen et al.[13] 2002 Turkey 42 4.8

Kouame et al.[55] 2001 Cote 

d’Ivoire

48 6

Athie et al.[14] 1998 Mexico 116 1.7

Vargas and Pena[15] 1975 Mexico 30 3

Kim et al.[16] 1973 South 

Korea

161 9.9

Table 2: Determinants of survival in typhoid 

perforation

Modifi able factors

Perforation - operation interval (POI)

Quality of care

Resuscitation

Antibiotics

Parenteral nutrition

Anesthesia and intensive care

Security of anastomosis and reperforation

Poverty

Others

Number, location, and size of Perforation

Age

Premorbid health

Organ failure
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peripheral hospitals, difficulties sourcing funds for 
treatment and diversion of patients to alternative 
medical treatment, among other reasons.

The current principles of management of TP are 
summarized in Table 3.

A rationale antibiotic prescription should take 
into account the life-threatening nature of TP 
and the possible spectrum of organisms involved. 
Combinations of metronidazole with ceftriaxone, 
a quinolone, azithromycin, or cefixime should be 
adequate but the local pattern of Salmonella typhi 
multidrug resistance strains and the patient’s ability 
to fund these drugs have to be taken into account. 
The emerging preference for fewer antibiotics for 
peritonitis and multidrug resistance should curtail 
the use of first-line anti S. typhi drugs which are 
traditionally prescribed with two other drugs, 
gentamicin and metronidazole, but as noted by 
Meier and Tarpley, these drugs are often the ones 
available or affordable in endemic rural areas.[37,38] The 
proliferation of fake and adulterated drugs, access to 
antibiotics without prescription rampant in countries 
like Nigeria no doubt poses serious challenge to S. 
typhi eradication and survival from perforation.

Surgical Management

A successful operation for TP must control abdominal 
infection by thorough peritoneal lavage and repair 
of the perforation site. The strategy to control the 
perforation should take into consideration the risks 
of reperforation and anastomotic disruption, the 
development of which carry serious consequences 
for the patient.

Search for solution to the unacceptably high 
mortality led to the proliferation of several surgical 
procedures for TP [Table 4]. These operative 

strategies have evolved from reports of surgeons’ 
experiences rather than prospective randomized 
control studies, which are the gold standards for 
introducing new treatment. In addition, many of the 
studies comparing results of new operative strategies 
have been misleading because of use of conflicting 
outcome measures and lack of risk stratification 
of the patients as highlighted in a study by Mohil 
et al.[85] Only a hand full of reports on typhoid 
perforation have risk stratified patients with any 
of the available methods such as acute physiologic 
and chronic health evaluation II (APACHE II) and 
Mannheim peritonitis index (MPI).[12,85,86] Valid 
arguments still, therefore, exist about the superiority 
of segmental bowel resection over simple closure of 
single perforation, the benefits of ileostomy over 
primary repair in presence of severe peritoneal 
contamination and the advantages of tube ileostomy 
over the conventional method.

The principle of segmental resection is eradication 
of inflamed, unhealthy bowel around one or 
multiple perforations and construction of a 
single anastomosis using viable bowel with better 
chances of healing and less risk of reperforation or 
anastomotic disruption.[87] Resection of small bowel 
reduces need for diversion of fecal stream in patients 
with severe peritonitis or may be combined with 
such procedures in selected cases.

Ameh et al.,[88] from Zaria, Northern Nigeria, in 
a prospective nonrandomized study showed that 
patients who had segmental resection and anastomosis 
had lower reperforation and mortality rates than 
simple closure and wedge resection and closure. In 
one of the larger series from a centre involving 352 
patients over 25 years, Athie et al.,[14] from Mexico city 
reported the benefits of directed resection of 10 cm 
of small bowel proximal and distal to a perforation 
site reducing morbidity and mortality to 1.72% 
compared to 33.47% and 7.20% when conventional 
simple closure or resection and anastomosis are used. 
Atamanalp et al.,[18] from Turkey who documented 
their observations over a 26-year period recorded 
12.86% mortality with 70 patients from 1978 to 1990 
treated by the policy of simple closure for single 

Table 3: Principles of management of typhoid 

perforation

Preoperative care

Early diagnosis of perforation and referral

Prompt fl uid and electrolyte resuscitation

Empirical antibiotics against S. typhi and 

organisms of intraabdominal sepsis

Dominant surgical control

Appropriate strategy to stop and prevent 

further peritoneal contamination

Peritoneal lavage

Postoperative supportive care

Fluids, electrolytes and blood transfusion

Analgesia

Antibiotics

Adequate oxygenation

Organ-system support when required

Early nutritional support

Wound care

Table 4: Proposed operations for typhoid 

perforation

Simple closure of perforation

Wedge/marginal resection and anastomosis

Segmental resection and anastomosis

Ileostomy/colostomy with or without 

segmental resection

Tube exteriorization

Ileotransverse bypass, temporary or 

permanent, with or without resection

Right hemicolectomy

Laparoscopic surgery
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perforation, segmental resection and anastomosis 
for multiple perforations and ileostomy for severe 
peritoneal contamination. From 1991 to 2004, 
resection and anastomosis became their preferred 
operation with no mortality with 12 patients.

The advocates of simple closure of single perforation 
as opposed to segmental resection point to the speed 
and ease of operation in a patient who may be critically 
ill.[12,13,36] To their credit, improvements in supportive 
care especially parenteral nutrition has reduced the 
effects of the dreaded failures of surgery more often 
associated with simple closure, namely, reperforation 
and anastomotic disruption such that very good 
results have been obtained by surgeons who stuck to 
simple closure of single perforation.[11-13]

The role of ileostomy as a first line operation for TP 
continues to be debated. It has been recommended 
for patients with severe peritoneal contamination; 
enhancing intestinal decompression with improved 
healing, early resolution of ileus and early start to 
enteral feeding.[12,13,18] Morbidity and hospital stay 
have been found to be less with patients on ileostomy. 
Combining ileostomy with resection aims to further 
reduce the risk of reperforation. The major drawback 
is the need for a second operation to restore intestinal 
continuity, the specialized care before closure and 
the attendant cost which reduces its popularity.[18] 
Many surgeons resort to ileostomy only for its life 
saving value in patients with continuing peritoneal 
contamination from reperforation or anastomotic 
leak. Tube ileostomy confers the advantages of 
conventional ileostomy without the need for second 
operation. Pandey et al.,[88] successfully used T-tube 
as alternate to open ileostomy in 12 patients with 
severe peritoneal contamination, extubating after 
an average of 13.2 days with healing of post T- tube 
fistula in 8.58± 2 days.

It has become obvious over the years that a single 
operation may be inadequate for source control in 
some patients with secondary peritonitis.[38,39,90- 92] 
In children, the anatomically narrow terminal 
ileum compounded by inflammatory edema of 
typhoid enteritis presents additional challenges 
to the security of an anastomosis in presence of 
severe peritoneal contamination. Such children 
may benefit from staged operations either in the 
form of ileostomy to divert fecal stream or planned 
relaparotomy to combat persistent peritonitis. 
A properly conducted control study is required to 
determine the criteria for identifying such patients 
early in the course of management.

Chang et al.,[11] who successfully managed 24 children 
with colonic perforation from enteric fever have 
suggested that wedge resection and simple closure 

may be sufficient for solitary caecal perforation 
which is the commonest. They also employed 
simple closure and ileostomy; and partial colectomy 
with colostomy for caecal and colonic perforation. 
Laparoscopy[93,94] is a relatively new addition to the 
treatment of typhoid perforation with promising 
results. The current numbers treated are small and 
it is rather too early to define its role.

With most patients now surviving surgery for TP, 
focus is inevitably shifting to the high morbidity 
rate and prolonged hospital stay which place huge 
burden on the cost of care. The average patient is 
unable to feed orally until after the 8th postoperative 
day because of paralytic ileus.[37] The average length 
of hospital stay ranges from 8 to 10 days reported by 
Shukla et al.,[39] to 24.5 days.[11] Wound infection rate 
can be as high as 81% reported by Gupta et al.,[70] 
but more serious complications such as burst 
abdomen, intraabdominal abscess and faecal fistula 
may occur. The POI and severity of peritonitis have 
been identified as the main factors associated with 
increased morbidity rate and hospital stay.[12,13] Onen 
et al.,[13] showed that addition of total parenteral 
nutrition to treatment from second postoperative day 
reduced hospital stay from 15.6 ± 3.5 to 10.3 ± 3.1 
days while patients on ileostomy were less likely to 
have wound related complications. Adesunkanmi 
and Ajao[95] in a retrospective series reported no extra 
benefit with delayed primary closure of surgical 
incision for TP compared to primary closure but 
Duttaroy et al.,[96] in a randomized control study 
showed that delayed primary closure of dirty 
abdominal incisions which included patients with 
TP was associated with significant reduction in 
rates of wound infection (2.7% vs 42.5%), wound 
dehiscence (2.7% vs 25%) and length of hospital stay 
(13.86 vs. 18.52) days compared to primary closure.

Conclusion

Progress in the last five decades has provided 
opportunities for the patient with once dreaded 
TP to recover from the disease. Mortality however, 
continues to be high in the West African subregion 
because of suboptimal quality of care. Future 
investments must center on prevention of typhoid 
fever and perforation because they are achievable, 
cheaper and safer than cure.

References

1. Crump JA, Luby SP, Mintz ED. The global burden of 
typhoid fever. World Health Organ Bull 2004;82:346-53.

2. Crump JA, Ram PK, Gupta SK, Miller MA, Mintz ED. Part I 
Analysis of data gaps Salmonella enterica serotype Typhi 
infection in low and medium human development index 
countries, 1984-2005. Epidemiol Infect 2008;136:436-48.



Vol. 10, October-December, 2011 Annals of African Medicine

Page | 264

Ukwenya, et al.: Progress in management of typhoid perforation

3. Butler T, Knight J, Nath SK, Speelman P, Roy SK, Azad MA. 
Typhoid fever complicated by intestinal perforation: 
A fatal disease requiring surgical management. Rev Infect 
Dis 1985;7:244-56.

4. van Basten JP, Stockenbrugger R. Typhoid perforation: 
A review of literature since 1960. Trop Geogr 
Med.1994;46:336-9.

5. Ameh EA. Typhoid ileal perforation in children: a scourge 
in developing countries. Ann Trop Pediatr 1999;19:267-72.

6. Rahman GA, Abubakar AM, Johnson AW, Adeniran JO. 
Typhoid ileal perforation in Nigerian children: An analysis 
of 106 operative cases. Pediatr Surg Int 2001;7:628-30.

7. Olurin EO, Ajayi OO, Bohrer SP. Typhoid ileal perforations. 
J R Coll Surg Edinb 1972;17:353-63.

8. Archampong EQ. Operative treatment of typhoid 
perforation of the bowel. Br Med J 1969;3:273-6.

9. Hosoglu S, Aldemir M, Akalin S, Geyik MF, Tacyildiz IH, 
Loeb M. Risk factors for enteric perforation in patients 
with typhoid fever. Am J Epidemiol 2004;160:46-50.

10. Nguyen NC, Everest P, Khoa TT, House D, Murch S, Parry C, 
et al. A clinical, microbiological and pathological study 
of intestinal perforation associated with typhoid fever. 
Clin Infect Dis 2004;39:61-7.

11. Chang YT, Lin JY, Huang YS. Typhoid colonic perforation: 
A ten year experience. World J Surg 2008;30:342-7.

12. Gedik E, Girgin S, Tacyildiz IH, Akgun Y. Risk factors 
affecting morbidity in typhoid enteric perforation. 
Langenbecks Arch Surg 2008;393:973-7.

13. Onen A, Dokucu AI, Cigdem MK, Ozturk H, Otcu S, 
Yucesan S. Factors affecting morbidity in typhoid intestinal 
perforation in children. Pediatr Surg Int 2002;18:696-700.

14. Athie CG, Guizar CB, Alcantara AV, Alcaraz GH, Montalvo EJ. 
Twenty-fi ve years of experience in the surgical treatment 
of perforation of ileum by Salmonella Typhi at the General 
Hospital of Mexico City, Mexico. Surgery 1998;123:632-6.

15. Vargas M, Pena A. Perforated viscera in typhoid: A better 
prognosis for children. J Pediatr Surg 1975;10:531-2.

16. Kim JP, Oh SK, Jarret F. Management of ileal perforation 
due to typhoid fever. Ann Surg 1975;181:88-91.

17. Badejo OA, Arigbabu AO. Operative treatment of typhoid 
perforation with peritoneal irrigation: A comparative 
study. Gut 1980;21:141-5.

18. Atamanalp SS, Aydinli B, Ozturk G, Oren D, Basoglu M, 
Yilirgan MI. Typhoid intestinal perforations: Twenty-six 
year experience. World J Surg 2007;31:1883-8.

19. Mock CN, Amaral J, Visser LE. Improvement in survival 
from typhoid ileal perforation: Results of 221 operative 
cases. Ann Surg 1992;215:244-9.

20. Saxena V, Basu S, Sharma CL. Perforation of the 
gall bladder following typhoid fever-induced ileal 
perforation. Hong Kong Med J 2007;13:475-7.

21. Golakai VK, Makunike R. Perforation of terminal ileum 
and appendix in typhoid enteritis: Report of two cases. 
East Afr Med J 1997;74:796-9.

22. Melnik AP. A case of perforation of the duodenum and 
ileum of typhoid etiology. Sov Med 1966;29:145.

23. Ekenze SO, Ikefuna AN. Typhoid intestinal perforation 
under 5 years of age. Ann Trop Paediatr 2008;28:53-8.

24. Ekenze SO. Okoro PE, Amah CC, Ezike HA, Ikefuna AN. 
Typhoid ileal perforation: Analysis of morbidity and 
mortality in 89 children. Niger J Clin Pract 2008;11:58-62.

25. Eggleston FC, Santoshi B, Singh CM. Typhoid perforation 
of the bowel: Experiences in 78 cases. Ann Surg 
1979;190:31-5.

26. Nuhu A, Dahwa S Hamza A. Operative management of 
typhoid intestinal perforation in children. Afr J Paediatr 
Surg 2010;7:9-13.

27. Tade AO, Ayoade BA, Olawoye AA. Pattern of presentation 
and management of typhoid intestinal perforation in 
Sagamu, South-west Nigeria: A 15 year study. Niger J 
Med 2008;17:387-90.

28. Ugwu BT, Yiltok SJ, Kidmas AT, Opaluwa AS. Typhoid 
intestinal perforation in North-central. Nigeria West Afr 
J Med 2005;24:1-6.

29. Edino ST, Mohammed AZ, Sheshe AA, Anumah M, 
Ochicha O, Alhassan SU, et al. Typhoid enteric perforation 
in North-central Nigeria. Niger J Med 2004;13:345-9.

30. Agbakwuru. EA, Adesunkanmi AR, Fadiora SO, 
Aderonmu AO, Ogundoyin OO. A review of typhoid 
perforation in a rural African hospital. West Afr J Med 
2003;22:22-5.

31. Nasir AA, Adeniran JO, Abdur-Rahman LO, Odi TO, 
Omotayo JA. Typhoid intestinal disease: 32 perforations 
in 1 patient. Niger Postgrad Med J 2008;15:55-7.

32. Mukawi TJ. Histopathological study of typhoid perforation 
of the small intestines. Southeast Asian J Trop Med Public 
Health 1978;9:252-5.

33. Everest P, Wain J, Roberts M, Rook G, Dougan G. The 
Molecular mechanisms of severe typhoid fever. Trends 
Microbiol 2001;9:316-20.

34. Chiu CH, Su LH, He CC, Jaing TH, Luo CC, Lin TY. 
Perforation of toxic megacolon in non-typhoid 
Salmonella enterocolitis spares young infants and is 
immune-mediated. Pediatr Surg Int 2002;18:410-2.

35. Butler T, Islam A, Kabir I, Jones PK. Patterns of morbidity 
and mortality in typhoid fever dependent on age and 
gender: Review of 552 hospitalized patients with 
diarrhea. Rev Infect Dis 1991;13:85-90.

36. Shukla VK, Sahoo SP, Chauhan VS, Pandey M, Gautam A. 
Enteric perforation-single-layer closure. Dig Dis Sci 
2004;49:161-4.

37. Meier DE, Tarpley JL. Typhoid intestinal perforations in 
Nigerian children. World J Surg 1998;22:319-23.

38. Wittmann D, Schein M, Codon RE. Management of 
secondary peritonitis. Ann Surg 1996;224:10-8.

39. Malangoni MA. Contributions to the management of 
intraabdominal infections. Am J Surg 2005;190:255-9.

40. Weigelt JA. Empiric treatment options in the management 
of complicated intraabdominal infections. Cleveland Clin 
J Med 2007;74:329-37.

41. Agarwal S, Gera N. Tuberculosis-an underestimated cause 
of ileal perforation. J Indian Med Assoc 1996;94:341,352.

42. Pe ir is  JS,  Thevanesam V,  Arseculeratne SN, 
Kumarakulasinghe CB, Edwards RH. Ileal perforation in 
typhoid: Bacteriological and immunological fi ndings. 
Southeast Asian J Trop Med Public Health 1993;24:119-25.

43. Sharma S, Kotru M, Batra M, Gupta A, Rai P, Sharma R. 
Limitations in the role of ulcer edge biopsy in establishing 
the aetiology of nontraumatic small bowel perforation. 
Trop Doct 2009;39:137-41.

44. Bhutta ZA, Dewraj HL. Current concepts in the diagnosis 
and treatment of typhoid fever. BMJ 2006;333:78-82.

45. Bitar R, Tarpley J. Intestinal perforation in typhoid fever: 
A historical and state-of-the-art review. Rev Infect Dis 
1985;7:257-71.

46. Huckstep RL. Recent advances in the surgery of typhoid 
fever. Ann Royal  Coll Surg Engl 1960;26:207.

47. Ogunbiyi TA, Onabowale BO. Typhoid enteritis in Lagos, 
Nigeria. Nig Med J 1976;6:505-15.

48. van der Werf TS, Cameron FS. Typhoid perforations of the 
ileum: A review of 59 cases, seen at Agogo Hospital, Ghana, 
between 1982 and 1987. Trop Geogr Med 1990;42:330-6.

49. Meier DE, Imediegwu OO, Tarpley JL. Perforated typhoid 
enteritis: Operative experience with 108 cases. Am J Surg 
1989;157:423-7.

50. Mock C, Visser L, Denno D, Maier R. Aggressive fl uid 
resuscitation and broad spectrum antibiotics decrease 
mortality from typhoid ileal perforation. Trop Doct 
1995;25:115-7.

51. Yao JG, Masso-Misse P, Ibile A, Malonga E. Typhoid 
perforations: Experiences in a surgical setting in Cameroon: 
Apropos of 49 cases. Med Trop (Mars) 1994;54:242-6.



Annals of African Medicine  Vol. 10, October-December, 2011

Page | 265

Ukwenya, et al.: Progress in management of typhoid perforation

52. Akoh JA. Prognostic factors in typhoid perforation. East 
Afr Med J 1993;70:18-21.

53. Ugwu BT, Yiltok SJ, Kidmas AT, Opaluwa AS. Typhoid 
intestinal perforation in north central Nigeria. West Afr 
J Med 2005;24:1-6.

54. Saxe JM, Cropsey R. Is operative management effective 
in treatment of perforated typhoid? Am J Surg 
2005;189:342-4.

55. Kouame BD, Ouattara O, Dick RK, Gouli JC, Roux C. 
Diagnostic, therapeutic and prognostic aspects of 
intestinal typhoid perforations in children of Abidjan, 
Cote d’Ivoire. Bull Soc Pathol Exot 2001;94:379-82.

56. Kouame J, Kouadio L, Turquin HT. Typhoid ileal 
perforation: Surgical experience of 64 cases. Acta Chir 
Belg 2004;104:445-7.

57. Edino ST, Yakubu AA, Mohammed AZ, Abubakar IS. 
Prognostic factors in typhoid ileal perforation: A prospective 
study of 53 cases. J Natl Med Assoc 2007;99:1042-5.

58. Uba AF, Chirdan LB, Ituen AM, Mohammed AM. Typhoid 
intestinal perforation in children: A continuing scourge 
in a developing country. Pediatr Surg Int 2007;23:33-9.

59. Kuruvilla MJ. Role of resection in typhoid perforation. 
Ann R Coll Surg Engl 1978;60:408-11.

60. Khosla SN. Typhoid perforation. J Trop Med Hyg 
1977;80:83-7.

61. Kapoor VK, Chattopadhyay TK, Sharma LK. Typhoid 
perforations. Br J Surg 1986;73:79.

62. Keenan JP, Hadley GP. The surgical management of 
typhoid perforation in children. Br J Surg 1984;71:928-9.

63. Khanna AK, Misra MK. Typhoid perforation of the gut. 
Postgrad Med J 1984;60:523-5.

64. Kayabali I, Gokcora IH, Kayabali M. A contemporary 
evaluation of enteric perforations in typhoid fever: 
Analysis of 257 cases. Int Surg 1990;75:96-100.

65. Wardhan H, Gangopadhayay AN, Singhal GD. Intestinal 
perforation in children. Aust Paediatr J 1989;25:99-100.

66. Singh KP, Singh K, Kohli JS. Choice of surgical procedure 
in typhoid perforation: Experience in 42 cases. J Indian 
Med Assoc 1991;89:255-6.

67. Sitaram V, Moses BV, Fenn AS, Khanduri P. Typhoid ileal 
perforations: A retrospective study. Ann R Coll Surg Engl 
1990;72:347-9.

68. Akgun Y, Bac B, Boylu S, Aban N, Tacyildiz I. Typhoid 
enteric perforation. Br J Surg 1995;82:1512-5.

69. Nguyen VS. Typhus perforation in the tropics: Apropos 
of 83 cases. J Chir (Paris) 1994;131:90-5.

70. Gupta V, Gupta SK, Shukla VK, Gupta S. Perforated typhoid 
enteritis in children. Postgrad Med J 1994;70:19-22.

71. Pal DK. Evaluation of best surgical procedures in typhoid 
perforation: An experience of 60 cases. Trop Doct 
1998;28:16-8.

72. Shah AA, Wani KA, Wazir BS. The ideal treatment of the 
typhoid enteric perforation-resection anastomosis. Int 
Surg 1999;84:35-8.

73. Ahmed HN, Niaz MP, Amin MA, Khan MH, Parhar AB. 
Typhoid perforation still a common problem: Situation in 
Pakistan in comparison to other countries of low human 
development. J Pak Med Assoc 2006;56:230-2.

74. Eustache JM, Kreis DJ Jr. Typhoid perforation of the 
intestine. Arch Surg 1983;118:1269-71.

75. Kurlberg G, Frisk B. Factors reducing mortality in typhoid 
ileal perforation. Trans R Soc Trop Med Hyg 1991;85:793-5.

76. Paredes C, Cruz J, Diaz-Plasencia J, Prevost M. Prognostic 
factors in typhoid perforation. Rev Gastroenterol Peru 
1993;13:13-9.

77. Aziz M, Qadir A, Aziz M. Faizullah: Prognostic factors 
in typhoid perforation. J Coll Physicians Surg Pak 
2005;15:704-7.

78. Karmacharya B, Sharma VK. Results of typhoid 

perforation management: Our experience in Bir 
Hospital, Nepal. Kathmandu Univ Med J (KUMJ) 
2006;4:22-4.

79. Chatterjee H, Jagdish S, Pai D, Satish N, Jayadev D, 
Reddy PS. Changing trends in outcome of typhoid ileal 
perforations over three decades in Pondicherry. Trop 
Gastroenterol 2001;22:155-8.

80. Adeniran JO, Taiwo JO. Typhoid Intestinal Perforation in 
Children: Salmonella Versus the Surgeon: who is winning 
the race? Trop J Health Sci 2008;15:61-5.

81. Kabra SK, Madhulika, Talati A, Soni N, Patel S, 
Modi RR. Multidrug-resistant typhoid fever. Trop Doct 
2000;30:195-7.

82. Muyembe-Tamfum JJ, Veyi J, Kaswa M, Lunguya O, 
Verhaegen J, Boelaert M. An outbreak of peritonitis 
caused by multidrug-resistant Salmonella Typhi in 
Kinshasa, Democratic Republic of Congo. Travel Med 
Infect Dis 2009;7:40-3.

83. Crump NF. Current trends in typhoid fever. Curr 
Gastroenterol Rep 2003;5:279-86.

84. Capoor MR, Nair D, Hasan AS, Aggarwal P, Gupta B. 
Typhoid fever: Narrowing therapeutic options in 
India. Southeast Asian J Trop Med Public Health 
2006;37:1170-4.

85. Mohil RS, Singh T, Arya S, Bhatnagar D. Risk adjustment 
is crucial in comparing outcomes of various surgical 
modalities in patients with ileal perforation. Patient Saf 
Surg 2008;2:31.

86. Adesunkanmi  AR,  Oseni  SA,  Adejuy igbe O, 
Agbakwuru EA. Acute generalized peritonitis in African 
children: Assessment of severity of illness using modifi ed 
APACHE II score. ANZ J Surg 2003;73:275-9.

87. Welch TP, Martin NC. Surgical treatment of typhoid 
perforation. Lancet 1975;1:1078-80.

88. Ameh EA, Dogo PM, Attah MM, Nmadu PT. Comparison 
of three operations for typhoid perforation. Br J Surg 
1997;84:558-9.

89. Pandey A, Kumar V, Gangopadhyay AN, Upadhyaya VD, 
Srivastava A, Singh RB. A pilot study on the role of T-tube 
in typhoid ileal perforation in children. World J Surg 
2008;32:2607-11.

90. Malangoni M, Inui T. Peritonitis: the Western experience. 
World J Emerg Surg 2006;1:9.

91. Pieracci FM, Barie PS. Management of severe sepsis of 
abdominal origin. Scand J Surg 2007;96:184-96.

92. Koperna T, Shulz F. Relaparotomy for peritonitis: 
Prognosis and treatment of patients with persisting 
intraabdominal infections: World J Surg 2000;24:32-7.

93. Ramachandran CS, Agarwal S, Dip DG, Arora V. 
Laparoscopic surgical management of perforative 
peritonitis in enteric fever: A preliminary study. Surg 
Laparosc Endosc Percutan Tech 2004;14:122-4.

94. Sinha R, Sharma N, Joshi M. Laparoscopic repair of small 
bowel perforation. JSLS 2005;9:399-402.

95. Adesunkanmi AR, Ajao OG. Typhoid ileal perforation: The 
value of delayed primary closure of abdominal wounds. 
Afr J Med Med Sci 1996;25:311-5.

96. Duttaroy DD, Jitendra J, Duttaroy B, Bansal U, 
Dhameja P, Patel G, et al. Management strategy for 
dirty abdominal incisions:  Primary or delayed primary 
closure? A randomized trial. Surg Infect (Larchmt) 
2009;10:129-36. 

Cite this article as: Ukwenya AY, Ahmed A, Garba ES. 
Progress in management of typhoid perforation. Ann 
Afr Med 2011;10:259-65.
Source of Support: Nil, Confl ict of Interest: None declared.


