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Abstract To determine the factors affecting morbidity
in patients with typhoid intestinal perforation (TIP), 42
patients who had been operated upon for TIP between
1990 and 2000 were reviewed. The average age was 10.4
years, the male-to-female ratio 2.5/1. The mean interval
from admission to operation was 6 h. Twenty-three
children had multiple perforations. Primary closure (PC)
was performed in 55% of the patients, ileostomy in
26%, and resection with anastomosis (RA) in 19%.
Parenteral nutrition (PN) was available for 22 patients
for an average of 9 days. Postoperative complications
occurred more commonly in patients with delayed ad-
mission and/or severe peritonitis. Hospitalization was
shorter and the postoperative complication rate lower in
patients who received PN and in those who underwent
ileostomy. None of the patients developed an entero-
cutaneous fistula. The 2 deaths (4.8%) resulted from
overwhelming sepsis. The most significant factors af-
fecting morbidity were prolongation of perforation-
operation interval and severe peritonitis. No operative
procedure is likely to be the best in all cases; therapy
should be individualized. Ileostomy appears to be an
effective procedure, particularly in patients with severe
abdominal contamination and delayed presentation.
The use of PN in addition to standard medical and
surgical therapy in patients with TIP may be beneficial.
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Introduction

The mortality of typhoid intestinal perforation (TIP) has
decreased slightly over the last decade. With an esti-
mated annual incidence of 0.54%, typhoid fever (TF) is
still a serious global health problem that usually occurs
due to inadequate environmental sanitation in those
developing countries with the fewest resources available
for effective treatment [18, 20, 22, 23, 26]. TIP is the
most frequent and serious complication of TF [1, 2, 25,
26]; the incidence has been reported to be between 0.8%
and 18% [14, 16, 21]. Reported mortality of TIP ranges
between 5.2% and 60% [1, 20, 22, 23, 26].

The morbidity and mortality of TIP remain unac-
ceptably high. They are influenced by the high incidence
of postoperative complications, especially continuing
peritonitis and septicemia in the postoperative period.
The most serious complication is enterocutaneous fis-
tula, the most frequent wound infection. There is no
general agreement about the operative procedure of
choice, and other factors that may affect morbidity are
still controversial. We reviewed our patients with TIP to
determine the factors that effect morbidity.

Patients and methods

The medical records of 42 patients who were operated upon for
TIP between 1990 and 2000 were reviewed. Age, sex, clinical
features, preoperative investigations, and preoperative and oper-
ative treatments were reviewed. The effects of age, parenteral
nutrition (PN), perforation-operation interval, number of perfo-
rations, severity of peritonitis, and operative procedures on out-
come were evaluated. The diagnosis of TIP following TF was
established by history and clinical and radiologic examinations
and confirmed intraoperatively by the typical findings of an-
timesenteric perforations of the ileum and/or isolation of Solmo-
nella typhi, a positive Widal test, or pathologic examination. The
investigations usually included a plain erect abdominal X-ray film,
hemoglobin level, and leukocyte count (WBC).

All cases were admitted as emergencies and received surgical
treatment after adequate urine output was established. Abdominal
exploration was conducted through a right lower transverse inci-
sion. Single perforations were debrided and a two-layered primary
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bowel closure (PC) was performed, usually combined with suturing
of areas of apparent impending perforation. Multiple debridements
and two-layered closures were utilized when multiple wide-apart
perforations were present. Areas of incipient perforation were also
debrided and closed. Resection and anastomosis (RA) was per-
formed for multiple perforations close together after assuring that
the abdomen was not severely contaminated. An ileostomy was
performed when multiple perforations with severe peritoneal
contamination were present. The peritoneal cavity was thoroughly
irrigated with warm saline and drained in all cases. Wherever
possible, tissue was obtained for histopathologic examination. All
abdominal incisions were sutured closed primarily.

Postoperatively, the patients received IV fluids, antibiotics,
blood transfusions, and other supportive measures. In all cases
chloramphenicol, clindamycin and ampicillin were administered
parenterally for at least 7 days following operation. After resolu-
tion of the paralytic ileus, treatment was continued with oral
trimethoprim-sulfamethoxazole and chloramphenicol for a further
week. Oral intake was resumed following resolution of the ileus.
PN was calculated as follows: 1 kcal/ml, protein 2.5 g/kg, fat
3.5 g/kg, and carbohydrate 7–12 g/kg. The lipid solution was
administered separately, the proteins and carbohydrates together.
Nutrition was applied continuously via an infusion pump through
a peripheral vein.

The Mann-Whitney U test, Fischer’s exact test, and chi-square
test were used for statistical analyses. A value of P less than 0.05
was accepted as significant.

Results

Patients were aged between 4 and 14 years (mean 10.4).
There were 30 boys and 12 girls (2.5:1). Of the 42 pa-
tients, 28 had received medical therapy for an average of
9 days at other centers before admission to our clinic.
The most common symptoms and findings were ab-
dominal pain and generalized abdominal tenderness
(Table 1). The median period between the first prodro-
mal sign and the estimated perforation time was 14.8
days. The estimated time between perforation and sur-
gery ranged from 1 to 7 days (average 2.8). WBC ranged
from 3.2 to 18.7 · 109 ml. Radiologic examinations
showed a pneumoperitoneum in 29 (69%) patients. A
Widal agglutination test was performed in 31 cases, and
significant titers were seen in only 15 (47%). The other
children had typical operative findings of antimesenteric
perforation of the terminal ileum. Aggressive fluid and
electrolyte replacement was done in all cases and blood
transfusions were administered to 13 patients (31%)
who had severe anemia and/or hypovolemia. The aver-
age time required for preoperative resuscitation was 6 h
(range 2–9 h), during which IV crystalloid was used to
establish urine output and correct fluid and electrolyte
imbalance, and antibiotics were administered.

Operative findings included severe peritoneal con-
tamination in 19 (45.2%) patients, moderate in 15, and
mild in 8. Perforations were located 5 to 80 cm from the
ileocecal valve (mean 28 cm). Solitary perforations (n =
19) occurred on the antimesenteric side of the distal il-
eum and were well-circumscribed. Twenty-three children
had multiple perforations; 10 had two, 7 had three, 5
had four, and 1 had five. The most frequently performed
operative procedure was PC (55%). Pathologic exam-
ination confirmed the diagnosis of TIP in all cases. PN

was provided to 22 (52%) patients for an average of 9
days (range 8–12).

The overall mean duration of hospitalization was
13.4 ± 3.3 days (±1SD, range 7–23). The paralytic ileus
usually began to resolve around the 5th to 6th postop-
erative day (POD), but progress to a regular diet could
not be achieved until the 7th to 8th POD (mean 7.6 ±
2.1). The average time for ileus resolution was 8.1 ± 2.1
days in the patients who received PN and 7.3 ± 1.9 days
in those did not (P > 0.05). The most common post-
operative complications were wound infection (WI),
which occurred in 22 cases (52%), followed by wound
dehiscence (WD) in 17 (40%) (Table 2). None of the
patients developed an enterocutaneous fistula. Three
children required a repeat laparotomy due to post-
operative intestinal obstruction or abdominal-wall
dehiscence. Several children had more than one com-
plication.

The factors affecting morbidity in patients with TIP
are shown in Table 2. The occurrence of WI and WD
was significantly higher in patients older than 10 years
and when the perforation-operation interval was longer
than 48 h. Although no significant relation between the
number of intestinal perforations and postoperative
complications was seen, the severity of peritonitis was a
significant factor affecting postoperative WI and WD.
The mean duration of hospitalization in patients who
received PN (10.3 ± 3.1 days) was significantly lower
compared to those who did not (15.6 ± 3.5 days) (P <
0.001). In addition, WI, WD, and sepsis were seen
significantly less often in patients who received PN.
The mean duration of hospitalization for patients who
underwent an ileostomy (8.09 ± 1.04 days) was sig-
nificantly lower than in patients treated by RA (13.25
± 1.83 days) or PC (14.34 ± 1.30 days) (P < 0.001
and P < 0.001, respectively). Comparing the operative
procedures performed, the postoperative complication
rate was significantly lower in patients with an ileos-
tomy.

Two children (4.8%) died. Both deaths occurred in
the first 96 postoperative hours as a result of septicemia
in combination with one or more postoperative com-
plications’. These 2 children were admitted more than 3
days after the onset of pain. Both had severe abdominal
contamination; 1 had two perforations and the other
had four. PC had been performed in one and RA in the

Table 1 Symptoms and signs of patients with typhoid intestinal
perforation at admission

Symptom/sign No. of patients (%)

Abdominal pain 42 (100)
Abdominal tenderness 42 (100)
Fever 36 (86)
Lack of appetite 31 (74)
Vomiting 28 (67)
Headache 21 (50)
Constipation 20 (48)
Diarrhea 12 (29)
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other. Neither of them received PN; no deaths occurred
in the patients who received PN.

Discussion

Typhoid fever is endemic and sometimes locally epi-
demic in some regions of our country as well as some
developing countries. Mortality is 15% in untreated
cases and 1% after antibiotic therapy [19]. TIP is a se-
vere complication of TF. These perforations are not
comparable to localized intestinal perforations due to
trauma, appendicitis, ulcer, etc. [5, 10, 11, 15, 19, 23].
TIP presents a challenge in that the perforations not
only cause high mortality, but the development of the
perforation is also unpredictable. Diagnosis is mainly
based on a history of remittent fever with headache
followed by abdominal pain and features of peritonitis
[15, 26]. Contamination of water and food may be the
main source of TF in children.

Reviewing 1,990 cases of TIP, van Basten and
Stockenbrügger [26] found Widal test to be positive in
25%–75% of cases. Thus, this test seems to be less useful
in the diagnosis of TIP. In our study, the Widal test was
positive in 47% of cases. Butler et al. [7] reported 286
patients with a pneumoperitoneum among 622 patients
with TIP (46%). In the present study, pneumoperito-
neum was found in 69% of cases. The high incidence in
our series may be due to the late presentation; a pneu-
moperitoneum may not be detected in the early stages of
TIP. The presence of a pneumoperitoneum at admission
leads us to consider the admission delayed. Investiga-
tions such as WBC, eosinophil counts, and the Widal

test are of limited value [12, 26]. Positive findings may
be helpful, but negative results cannot exclude the
diagnosis.

TIP occurs mostly in males, commonly after the age
of 4 years [1, 13, 15, 23]. As observed in other studies, we
found a male tendency with a male:female ratio of 2.5:1.
The phenomenon that boys are affected more often than
girls is not well-understood. A possible explanation
could be that boys spend more time in outdoors activi-
ties and more often eat outdoors compared to girls. It
was reported that the perforation rate increases with
increasing age, and was previously found to be 1.7%,
12.4%, and 29.3% in patients 1–4, 5–9, and 10–12 years
old, respectively [5]. In contrast, TIP was found in
47.6% and 52.4% of children 10 years or less and over
10 years, respectively, in our series. WI and WD were
more frequent in patients older than 10 years. The lower
morbidity in the younger children in our series may be
related to the higher healing capacity in the younger
child’s rapidly-growing body.

Surgery is the accepted standard treatment of TIP.
The operative procedure of choice, however, is still de-
bated. PC, RA, and ileostomy are the generally de-
scribed methods [5, 10, 11, 16, 23]. Numerous factors
may be relevant in selecting the proper treatment. The
type of surgery performed may have some bearing on
the prognosis. Debridement and PC has been success-
fully used in many series [11, 20, 22, 23]. Chouhau and
Pande [9], however, reported 58.7% mortality in 81
patients, most of whom were treated with PC. RA has
also been recommended [5, 6, 24]. Tube ileostomy has
been advocated to reduce the incidence of postoperative
fistula formation [14]. Maloney [17] and Chambers [8]

Table 2 Factors effecting morbidity in patients with typhoid intestinal perforation (WI wound infection, WD wound dehiscence, S sepsis,
AD abdominal dehiscence, Pn pneumonia, IA intraabdominal abscess, NS not significant, PC primary closure, RA resection with
anastomosis)

WI* P WD P S P AD P Pn P IA P
(n = 22)
n (%)

(n = 17)
n (%)

(n = 4)
n (%)

(n = 3)
n (%)

(n = 4)
n (%)

(n = 2)
n (%)

Age (years)
<10 (n = 20) 8 (40) 6 (30) 3 (15) 2 (10) 4 (20) 1 (5)
>10 (n = 22) 14 (63.7) <0.001 11 (50) <0.05 1 (4.5) NS 1 (4.5) NS 0 (0) NS 1 (4.5) NS

Parenteral nutrition
+(n = 22) 7 (31.8) 5 (22.7) 0 (0) 0 (0) 1 (4.5) 1 (4.5)
–(n = 20) 15 (75) <0.001 12 (60) <0.001 4 (20) <0.05 3 (15) NS 3 (15) NS 1 (5) NS

Perforation-operation
interval
<48 h (n = 17) 4 (23.5) 3 (17.6) 0 (0) 0 (0) 0 (0) 0 (0)
>48 h (n = 25) 18 (72) <0.001 14 (56) <0.05 4 (16) NS 3 (12) NS 4 (16) NS 2 (8) NS

Number of perforations
One (n = 19) 8 (42.1) 6 (31.6) 1 (5.3) 1 (5.3) 2 (10.6) 1 (5.3)
Multiple (n=23) 14 (60.9) NS 11 (47.8) NS 3 (13) NS 2 (8.7) NS 2 (8.7) NS 1 (4.3) NS

Severity of peritonitis
Mild-moderate (n = 23) 7 (30.4) 4 (17.4) 1 (4.3) 1 (4.3) 2 (8.6) 0 (0)
Severe (n = 19) 15 (78.9) <0.001 13 (68.4) <0.01 3 (15.8) NS 2 (10.5) NS 2 (10.5) NS 2 (10.5) NS

Operative procedures
PC (n = 23) 15 (65.2) 11 (47.8) 1 (4.3) 1 (4.3) 1 (4.3) 1 (4.3)
Ileostomy (n = 11) 2 (18.2) <0.05 2 (18.2) NS 0 (0) 0 (0) NS 0 (0) 0 (0) NS
RA (n = 8) 5 (62.5) 4 (50) 3 (37.5) <0.05 2 (25) 3 (37.5) <0.05 1 (12.5)
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successfully treated TIP patients with tube ileostomy via
the perforation.

Early surgical intervention should include the choice
of a prompt surgical technique that will permit easy and
quick recovery, because these patients are usually se-
verely ill. Our data support, but do not prove, that the
best policy seems to be debridement and PC for single
perforations, with resection reserved for multiple per-
forations in a short segment of bowel. We performed an
ileostomy in cases with multiple perforations that had
severe abdominal contamination. However, the opera-
tive technique of choice differs from patient to patient,
and the outcome may be worsened by the employment
of inappropriate procedures. In our experience, an il-
eostomy minimizes the need for reoperations on is-
chemic, inflamed, edematous intestine and also shortens
the period of paralytic ileus. A short hospitalization and
low postoperative complication rate are additional ad-
vantages of ileostomy. The disadvantage is the necessity
of a second operation.

In general, children with TIP are severely catabolic at
the time of admission. The TF-induced hypermetabolic
state combined with a prolonged period of postoperative
paralytic ileus enhances negative nitrogen balance [18].
PN has been suggested to improve the outcome in pa-
tients with TIP [20]. Akgün et al. [3] concluded that all
patients with TIP should receive PN for a period of at
least 10 days. In an attempt to improve their nutritional
status, we used PN for an average period of 9 days in 22
patients with TIP. Since 1990, our goal is to use PN to
shorten the duration and severity of postoperative sep-
sis. Because of the shorter hospitalizations and better
postoperative outcome in our patients receiving PN, it
might be beneficial to use PN routinely in patients with
TIP. On the other hand, the use of PN requires tech-
nological equipment and experienced personnel, and is
thus not available worldwide.

TIP is a severe complication of TF that may be fatal
[11, 12, 16]. Although the outcome is better in patients
with a single perforation and worse in those with mul-
tiple perforations [13], our series showed no significant
relation between postoperative complications and the
number of intestinal perforations. Delay between per-
foration and operation has long been recognized to be of
major importance for the prognosis [2, 12, 25, 26]. In our
series, the patients who underwent operation soon after
the intestinal perforation, particularly within the first
48 h, had a better prognosis. One reason for delayed
presentation of TIP in our region is that patients are first
seen by general practitioners and are not referred for
specialist care until much later. Unfortunately, 40% of
our patients were operated upon after 48 h following
perforation. The patients with severe peritonitis had a
high postoperative complication rate.

The most frequent postoperative complication of TIP
is WI and the most severe is enterocutaneous fistula [1,
11, 12, 18, 26]. Fecal fistula (FF) is a catastrophic
complication, and significantly increases mortality to up
to 67% [2, 20, 21]. A FF may require re-operation and

the use of techniques such as exteriorization of the ileal
loop and PN [25]. The main causes are reported to be the
presence of a negative nitrogen balance and improper
healing of the anastomotic line [10]. As cited above,
none of the patients in our series had a FF. It may be
speculated that this was because we used PN in over
one-half of cases and chose an ileostomy in patients with
severe peritonitis and multiple perforations associated
with intestinal ischemia. We believe the treatment of
choice for TIP is surgery, and the sooner this is done, the
greater the chance of survival. Several postoperative
complications, particularly enterocutaneous fistula, may
increase mortality in patients with TIP, who are usually
debilitated, dehydrated, and anemic preoperatively [21].
In the present series the mortality was 4.8%, which is
relatively low compared with other series.

We conclude that: (1) the most significant factors
affecting morbidity are prolongation of the perforation-
operation interval and severe peritonitis; (2) the Widal
test seems ineffective in establishing the diagnosis of TIP
as one-half of cases can be missed; (3) younger children
(<10 years) are likely to have lower morbidity; (4) no
operative procedure seems to be the best; treatment
should be individualized. An ileostomy appears to be
effective, particularly in patients with severe abdominal
contamination and delayed presentation; and [5] PN
reduces postoperative complications and its use in
addition to standard medical and surgical therapy in
patients with TIP may be beneficial. Significant
improvement in survival of TF will depend not only on
better perioperative management, but also on its pre-
vention by providing safe drinking water and improving
sanitation.
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