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ABSTRACT
Background: Typhoidilea perforationisstill prevalentin many devel oping countries. Despitethe advancesin
the management, theoutcomein childrenisstill very poor.

Objective: Todeterminethe morbidity and mortality of childhood typhoidileal perforationinatertiary referral
centrein southeast Nigeria

M ethods: Retrospective eval uation of 89 children operated for typhoid ileal perforation over a10-year period
(January 1, 1995 through December 31, 2004) at the University of NigeriaTeaching Hospital, Enugu.

Results: There were 54 (60.7%) boys and 35 (39.3%) girlsaged 1 15 years (mean 9.1 years). Thirty-nine
(43.8%) were>10years. Fever and generalized abdominal pain werethe predominant symptomsfor5 21 days
(mean 13.4 days) and 2 13 days(mean 8.8 days) respectively before presentation. Seventeen (89.5%) of those <
5 years had vomiting. Pneumoperitoneum was demonstrated radiologically in 59 (66.3%) children. Surgical
treatment involved ssimple closure in 46 (51.7%) children and segmental intestinal resection in 43 (48.3%).
Surgical site infection 41 (46.1%), chest infection 21 (23.6%) and reperforation 19 (21.3%) were the
commonest postoperative complications. The overall mortality was 17 (19.1%) from overwhelming infection.
Age<5yearsand prolongation of perforation-operationinterval worsened morbidity and mortality.

Conclusion: Typhoidileal perforation in childhood isassociated with high morbidity and mortality. Outcome
can beimproved by early presentation andintervention.
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INTRODUCTION

Typhoid fever is endemic in many developing
countries "°. Asreported in adults, perforation of the
ileum is also the most important surgical
complication in children’. This presents a challenge
to the paediatric surgeon working in endemic areas.
Despite the advances in the medical treatment of
typhoid fever, the perforation rate has remained at
about 3-11%" °. The morbidity and mortality of
typhoid perforation is reported to be high **". Late
presentation, poverty and probably, infection by a
virulent strain of the causative organism may bethe
main factorscontributing to the poor

outcome’°. This hasled many authors to advocate
for control of the disease through improvement in
sanitation and massimmunization in endemic areas"
> %1 Nonetheless, early presentation, prompt
resuscitation and sound surgical judgment remain
the cornerstonefor survival****,
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The purpose of thisstudy isto evaluate morbidity and
mortality of typhoidileal perforationin children over
a 10-year period in southeastern Nigeria.Between
January 1995 and December 2004, 96 children aged
1-15 years had operation for suspected typhoid
perforation at the University of Nigeria Teaching
Hospital, Enugu Nigeria. Their hospital recordswere
retrospectively studied. All were resuscitated using
crystalloid infusion, intravenous chloramphenicol,
Gentamycin and metronidazole before operative
intervention. Diagnosis of typhoid was suspected
clinically or with positive Widal test and confirmed
by stool, blood, urine, and peritoneal fluid culture.
Widal test wastaken to be positiveif the'O' or H titre
is>1/80. Of the 96 children, 4 wereexcluded fromthe
study on the basis of insufficient information from
their case records, while an additional 3 were
excluded because of uncertainty concerning the
aetiology of theillnessor perforation.

Dataof theremaining 89 caseswerestudied. Thedata
collected included age, sex, clinical features, duration
of symptoms before presentation, and interval
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between presentation and operative intervention.
The investigations, findings at operation, operative
procedure, postoperative course and complications
were also obtained from the case-notes, discharge
summariesand operation notes.

Chi-sguare was used to test the significance of
association between age and mortality. The
significance of association between mortality and
interval from onset of abdominal pain to operation
was equally tested. Duration of abdominal pain was
used here because of the difficulty with determining
the exact time of perforation and hence the
perforation-operationinterval.

Morbidity and mortality were also compared among
thevariousoperative procedures.

RESULTS

The ages of the children with typhoid perforation
ranged from 1 to 15 years (mean 9.1years). There
were 54 boys(60.7%) and 35 girls(39.3%).

Of these, 17 children had perforation while on
treatment for typhoid fever in our institutionwhile 72
children perforated before presentation.

Figur el showstheageand sex distribution

Fig. 1. Age and sex distribution of 89
children with typhoid perforation
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Clinical Presentation
The main presentations were fever and generalized
abdominal painandtenderness(Table 1) except

Table 1. Clinical features in 89 children with
typhoid perforation

Clinical feature No %

Abdominal tenderness 89 100
Fever 81 91.0
Abdominal pain 73 82.0
Constipation 43 48.3
Vomiting 38 2.7
Diarrhea 31 34.8
Abdominal distension 24 26.9
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In the Under 5-years where fever and vomiting were
the prominent symptoms. Fever was present for 5-
21days (mean 13.4days), and abdomina pain 2-
13days (mean 8.8 days). There was vomiting in 38
(42.7%) children. Of thel9 childrenlessthan 5 years,
17 (89.5%) presented with vomiting. Forty-three
(48.3%) had constipation while 31 (34.8%) had
diarrhea. All the 89 children had abdominal
tenderness, but abdominal distension was present in
only 24 (26.9%). Anaemia defined as haematocrit of
<30%waspresentin 62 (69.7%) children.

I nvestigations

All the 89 children had laboratory confirmation of
typhoid infection. Widal test was positivein 56 of the
children while 21 children had positive blood culture
for Samonella typhi. Those who had negative
cultures had antibiotics before samples were taken.
Forty-four and 42 children respectively had positive
stool and peritoneal fluid cultures for Salmonella
typhi.

There was leucocytosis (WBC > 10,000 per cu mm)
in48(53.9%) children.

Plain abdominal and chest radiograph were done on
al the children and 59 (66.3%) children had
radiol ogical evidenceof pneumoperitoneum.
Operativetreatment

The average time from presentation to operation was
12 hours (range 4-96 hours). Anaesthesia was by
general endotracheal intubation with ketamine used
for induction and maintenance of anaesthesia.

At laparotomy, all the children had faecal
contamination of the peritoneum. The distribution of
the perforationsisasfollows: single perforationin 46
(51.7%), 2 perforationsin 18 (20.2%), 3 perforations
in 14 (15.7%), and 4 perforations in 11(12.4%)
children each respectively

Table 2. The distribution of number of
perforationsamong the89children

Noof children %
46(51.7%)

18(20.2%)

14(15.7%)
11(12..4%)

Noof perforationsper patients
Singleperforaiion

2 perforations

3perforations
4 perforations

Fourteen (73.7%) of children < 5 yearsold had > 1
perforation. The average number of perforationswas
1.9. The perforations were sited in the ileum and the
distance from the ileocaecal junction was1 70 cm
(mean 30 cm). Forty-six children (51.7%) had smple
closure, 27 (30.3%) segmental ileal resection, and 16
(18.0%) right hemicolectomy. All the wounds were
closed primarily.
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Complications

Surgical site infection was the commonest
postoperative complication and was found in 41
(46.1%) of the children. Chest infection occurred in
21 (23.6%) and reperforation in 19 (21.3%). The
frequency of reperforation was greater in children
who had simple closure compared with the other
procedures. Fourteen of 46 children treated with
simple closure reperforated while 2 of 17 children
treated with ileal resection reperforated.
Reperforation occurred at different sites after 3-9
days(mean 5 days). Wound dehi scence, anastomotic
leak, and intra-abdomina abscess occurred in 7
(7.9%), 6 (6.7%) and 2 (2.2%) of the children
respectively

Table 3: Postoperative complications in 89
children withtyphoidileal perforation

Complication No %
Surgical siteintection 41 460.1
Chestinfection 21 23.6
Reperforation 16 21.3
Wound dehiscence 7 7.9
Anastomoticleak 6 6.7

I ntra-abdominal abscess 2 2.2
Mortality

The overal mortality was 17 (19.1%). Death
occurred 36 hours to 11 days after operation (mean
5.2 days) from overwhelming infection. Mortality
rates varied from 10 (21.7%) in those who had
simple closure, 3 (18.8%) in cases managed by right
hemicolectomy, to 4 (14.8%) in those treated with
ileal resection.

Out of the 19 children 5 years of age and younger, 8
(42.1%) died, while death occurredin 6 (19.4%) and
4(10.3%) children 6-10yearsand 11-15yearsof age
respectively. The difference was not statistically
significant (P> 0.05)

The interval between onset of abdominal pain and
operative intervention affected the mortality. The
mortality rate for the children who had operation
after <3 days, 3 5days, 6 10daysand > 10 days of
abdominal pain were 7.7% (1/13), 15.4% (2/13),
20.6% (7/34) and 30.4% (7/23) respectively. The
differencewasnot statistically significant (P> 0.05)
For those that survived, the average duration of
hospital stay was22 days(range 18-42 days).

DISCUSSION

In the present report, the peak incidence was
between 11 and 15 years (mean 9.1 years) with the
youngest child being 1 year old. Thiscompareswith
other reportswheretheyoungest child was2 years
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old® and the mean age was 10 years’. In areport from
northern Nigeria, the youngest child was 2 months of
age’. Young infants less than 1 year of age are not
commonly affected by typhoid. This may be related
to the eating habits asin this age the feeding is often
guided by the parents. Other studies believe that the
protectioniscytokine-mediated'.

Diagnosis of typhoid perforation can be made on the
basis of clinical features of acute abdomen preceded
by 1-3 week history of febrile illness’. The most
prominent symptoms in this study were fever and
abdominal pain. The average duration of abdominal
pain of 8.8 days suggests that most of the children
presented late. In children less than 5 years old, the
presentation was atypical with fever and vomiting
being the main symptoms. Similar observation has
been reported’. The emphasis here is to have a high
index of suspicion in this age group in order to
achieveearly diagnosis.

Common laboratory and radiological investigations
availablein many devel oping countriessuch asWidal
test, blood culture and plain abdomina and chest
radiographs may not give conclusive preoperative
diagnosis® * ™. It is therefore imperative to proceed
with resuscitation™ and operative intervention when
the characterigtic clinical features are present. Inthis
study asin someearlier reports” “al the perforations
were located in the ileum. Though there have been
somereports of colonic perforations™**, involvement
of the large bowel israre. Despite the rarity of large
bowel involvement in typhoid perforation, it is
important that the entireintestine should bediligently
inspected at operation to avoid missed perforationsin
thelargebowel.

Earlier studies have reported various operative
techniques” * * * *'. The advantages of each of these
procedures have equally been documented. In the
present report, most of the children had simple
closure of the perforation. Segmental resection and
anastomosis has been found in some studies to be
superior to the other procedures irrespective of the
number of perforations® *. Despite this, some
authors have advised that treatment should be
individualized, as no operative procedureislikely to
beapplicableinall cases’.

Closure of surgical site has equally generated some
controversy. It is argued frequently that primary
closure of surgical sitewill invariably lead to surgical
site infection as a result of contamination of the
wound by purulent peritoneal exudates. However,
studies have suggested that delayed primary closure
offers no advantage over primary closure in
preventing surgical site infection or wound
dehiscence™.
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Morbidity following operation for typhoid
perforation is high. The reported incidence
rangesfrom 37.5%" to 88.1%". In the present report
theincidence was 56.9% with surgical siteinfection,
chest infection and reperforation being the most
common complications. The high incidence of
reperforation associated with simple closure (30.4%
inthisstudy) may berelated to theinadequacy of the
procedure in removing the surrounding diseased
partsof thebowel. Some authors"®*** have reported
mortalities of 3-39%. Mortdlity in this study was
20.2%. As in this study, overwhelming infection is
the commonest reported cause of death® * °
Overwhelming infection may be a consequence of
uncontrolled progression of the primary disease or it
may follow anastomotic leak or reperforation with
postoperative peritonitis’. Among the patient factors
that affect morbidity and mortality, the most
significant has been the perforation-operation
interval® * which is related to the duration of
abdominal pain. The finding in our study of
increasing mortality with increase in duration of
abdominal pain before operation agrees with these
reports. It has equally been noted that mortality was
higher in children < 5 years’. In the present report,
the mortality rate in this age group was higher than
that in older children. Though the difference was not
statistically significant, it may be areflection of the
severity of the disease in the younger children.The
global burden of the typhoid is considerable®,
Therefore, efforts at disease control and prevention
areimportant. Long-term prevention of typhoid and
its complication will in effect involve improvement
in sanitation, public health education and provision
of portable and safe drinking water. Recently® mass
immunization of children with Typhim vi and Ty21a
vaccine have been shown to be an important and
effective strategy for prevention of typhoid fever in
high risk populations. A cluster-randomized trial in
China® has shown that mass immunization is
feasible, safe and in children, up to 90% coverage
canbeachieved. Similar benefits have been reported
in other countries™ * It will be beneficia to
incorporate typhoid immunization into the existing
immunization programmes especially in endemic
areas.

CONCLUSION

Morbidity and mortality following childhood
typhoid ileal perforation ishighin our environment.
Such factors as age less than 5 years and late
presentation are associated with poorer outcome.
Improvement in survival may be accomplished by
ensuring early presentation and early operative
intervention. Long term solution may lie in
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improvement of sanitation, provision of safedrinking
water, health educati on and mass | mmunization.
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