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Introduction: Appendicitis could be a rare complication of Salmonella Typhi infection.

Case Presentation: we present a 13-year-old girl with typhoid fever with histology-proven acute
appendicitis as a rare complication of Salmonella Typhi infection. The patient was admitted to
the hospital with the chief complaints of fever, abdominal pain, diarrhea, and vomiting for more
than one week. A brief review of relevant literature was also performed to explore more this

rare cause of a common emergency surgical procedure.
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Conclusions: In all cases with typhoid fever with persistent diarrhea and vomiting, localized
abdominal pain, probable acute appendicitis should be considered as animportant complication.

1. Introduction

almonella spp has two types of typhoi-
dal and non-typhoidal (1, 2). Salmonella
enterica serovar Typhi is the causative
agent of Typhoid Fever (TF), which is
one of the important causes of mortality
among children in developing countries
(3, 4). The disease is more prevalent in
developing countries like Iran and has a
wide range of gastrointestinal and systemic manifes-
tations such as fever, malaise, anorexia, depression,
diarrhea (more prominent in children), constipation
(more in adults), vomiting, hepatosplenomegaly, and
skin rash (5). TF may be associated with appendicitis
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as the primary presentation since the agent can lead
to hyperplasia in the lymphoid tissue of the appendix
or direct luminal invasion (1). There are a few reports
regarding appendicitis presentation in cases with TF
(6, 7). Here, we report a child with TF presenting with
acute appendicitis.

2. Case Presentation

A 13-year-old girl was admitted to our hospital with
the chief complaints of fever, abdominal pain, and di-
arrhea more than 7-8 times/day and daily vomiting for
more than one week. She had periumbilical abdomi-
nal pain (for 3 days) worsened before defecation.

Address: Non-Communicable Pediatric Diseases Research Center, Health Research Institute, Babol University of Medical Sciences, Babol, Iran.

Tel: +98 (911) 2511184
E-mail: mehrabanisanaz@gmail.com



http://orcid.org/0000-0002-2062-0448
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy
mailto:mehrabanisanaz@gmail.com
http://dx.doi.org/10.32598/jpr.8.4.344.1
https://crossmark.crossref.org/dialog/?doi=10.32598/jpr.8.4.344.1
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy

October 2020, Volume 8, Issue 4, Number 20

Her growth rate was normal. Her weight was 32 kg.
Before admission, she was treated with cefixime 200
mg and metronidazole syrup (15 mL) daily for three
days. At the time of admission, she had mild to moder-
ate dehydration and her vital signs were temperature:
38C, PR: 90/min, RR:18/min, and BP:100/60 mm Hg.

Clinical examinations showed tenderness in perium-
bilical and right lower quadrant regions, which was
persistent. Laboratory test results were as follows:

CBC (complete blood count): white blood cells:
11.8x103 /uL, polymorphonuclear cells: 45%, lymph:
42%, monocyte: 1%, band cell: 2%, hemoglobin: 12.6
g/dL, platelet: 263x103/uL, erythrocyte sedimentation
rate: 55 mm/h, C-reactive protein:45 mg/dL. Also, her
blood sugar, blood urea nitrogen, creatinine, sodium,
potassium, calcium, phosphorus, magnesium, liver
function test, amylase, and lipase were within normal
range.

Urine analysis was normal. Urine culture was nega-
tive. The stool examination result was WBC: 30-40,
RBC: 30-40.

Her blood culture came negative, but stool culture
came positive with Salmonella Typhi (48 hours after
admission), sensitive to cefotaxime. Her Widal test re-
sults were TO=1/160, TH=1/160 (at admission), after
one week TO=1/320, TH=1/320.

The patient was hydrated and treated with intrave-
nous cefotaxime as bacterial gastroenteritis, then TF
was diagnosed but her abdominal pain was persistent.
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Figure 1. Abdominopelvic CT scan showing acute appendicitis
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Her abdominal ultrasound results indicated normal
liver, gallbladder, bile ducts, and pancreas but the
blind-ended loop of her appendix was enlarged (8
mm), non-compressible, with a little fluid around it
and lymphadenopathy.

Her abdominopelvic CT scan also showed normal
liver, gallbladder, bile ducts, pancreas, and kidneys,
but it indicated a 10-mm-diameter dilated appendix
with free fluid around it and fat stranding, suggesting
early acute appendicitis (Figure 1). Therefore, metroni-
dazole injections were added to the patient’s medica-
tions to cover the treatment of acute appendicitis (8).

After a surgical consultation, the patient underwent
appendectomy 7 days after admission, and her patho-
logical examinations revealed that the mucosa was
relatively normal. In lamina propria, a large number
of lymphoid follicles of various sizes have germinal
centers in which the tangible macrophage cells were
evident. There were some eosinophils in the muscle
layer. Blood vessels in the serous part were compat-
ible with early acute appendicitis (Figure 2). After 14
days of therapy by cefotaxime and metronidazole, she
was discharged in a good condition and was symptom-
free during the follow-up period.

3. Discussion and Review of Literature

To the best of my knowledge, this is one of the rare
cases of appendicitis presentation associated with TF.

According to the literature, TF could present with
mesenteric lymphadenopathy, ileocolitis, and even
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Figure 2. Pathology of early acute appendicitis
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bowel perforation, which mimic appendicitis (1, 5).
Salmonella Typhi could reproduce in the submucosa,
resulting in hyperplasia and hypertrophy of mesen-
teric lymphoid and intestinal tissues as well as Peyer’s
patches. Hypertrophy followed by necrosis of the sub-
mucosal tissues may be responsible for abdominal
pain and its following ileal hemorrhage and or perfora-
tion. Because of macroscopic or microscopic breaches
in the intestinal mucosal barrier, the patients affected
with enteric fever probably develop secondary bacte-
remia with other organisms (9-11).

Most often, nonspecific obstruction of the appendi-
ceal lumen causes appendicitis. An enlarged lymphoid
follicle in the epithelial lining, undigested food, fecal
material, other foreign material, and bent or twisted
organ may be responsible for appendicitis. The colicky
pain which, in turn, generates the poor periumbilical
abdominal pain as a typical presentation of early ap-
pendicitis is caused by appendiceal lumen obstruction
which leads to its dilation and wall thickness, too (12).

Less often, enteric pathogens might produce local-
ized appendiceal lymphoid hyperplasia with an ob-
struction or directly infect the appendix (13).

Only a few percentages of acute appendicitis are pre-
sented with culture-proven enteritis. There is doubt
about the clear pathogenesis of acute appendicitis
and TF; primary appendicular lumen obstruction due
to lymphoid hyperplasia or direct bacterial invasion to
the appendix (6). Our case first presented with febrile
abdominal pain associated with non-bloody vomiting
and diarrhea with culture-positive TF symptoms as
well as acute appendicitis.

Sartori et al. reported a case who was a 30-year-old
man presented with fever and diarrhea for one week

Table 1. Previous case reports
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(6). He had positive blood and stool cultures. Besides,
his abdominal CT showed a thickened appendix with
no free fluid or exudates. The case of the present study
presented with fever and non-bloody watery diarrhea
with negative blood culture and positive stool culture.
Ultrasound and CT scan evaluations revealed that the
appendix was thickened with free fluid around it.

Lau et al. reported a 52-year-old woman presented
with fever, abdominal pain, vomiting, and diarrhea (2)
who had hyponatremia, hypokalemia, and elevated
liver enzymes. Ultrasound examination revealed ap-
pendicitis. She underwent an appendectomy and was
recovered. Wong et al. reported a 78-year-old man
with salmonella bacteremia complicated by acute ap-
pendicitis (7).

Some authors reported that TF may present with
acute abdomen symptoms in children and mimick-
ing acute appendicitis (14-16) (Table 1). Kazlow et al.
presented a 13-year-old girl with abdominal pain at
the right lower quadrant of the abdomen. The child
underwent an appendectomy. The cultural examina-
tion of the appendix and stool confirmed Salmonella
typhimurium infection (14).

Kumar et al. presented a 13-year-old boy with fever,
abdominal pain, and vomiting. Sonography revealed a
non-compressible tubular structure with a maximal di-
ameter of 7 mm (appendix), multiple enlarged mesen-
teric lymph nodes, and minimal fluid collection in the
right iliac fossa. Based on clinical presentation and so-
nographic findings, acute appendicitis was diagnosed
and appendectomy was done (15).

Likitnukul reported a 14-year-old female with signs
of appendicitis and subsequently proved to have mes-

Author(s) Year of study Age (y) Sex

Clinical and Radiographic Features

Kazlow et al. (14) 1991 13

Kumar KJ et al. (15) 2015 13

Likitnukul S (16) 2002 14

Female

Male

Female

Abdominal pain, non-bilious vomiting, non-bloody diarrhea and
fever, pathologic-proven nongangrenous appendicitis

Fever, abdominal pain, and vomiting, sonography revealed a
non-compressible tubular structure with a maximal diameter of
7 mm (appendix), multiple enlarged mesenteric lymph nodes,
and minimal fluid collection in the right iliac fossa

Presented with signs of appendicitis and subsequently proved
to have mesenteric adenitis owing to Salmonella Typhi which
responded to treatment with ceftriaxone
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enteric adenitis owing to Salmonella Typhi which re-
sponded to treatment with ceftriaxone (16).

There is no evidence if the pathogen directly invades
the appendix or causes an obstruction through lym-
phoid proliferation (6). In the current study, the pa-
thology examination confirmed the acute appendicitis
diagnosis and showed that appendectomy possibly
was the right therapeutic approach. These findings
suggested a differential diagnosis of acute appendicitis
in cases presented with febrile abdominal pain associ-
ated with persistent diarrhea or vomiting.

5. Conclusions

In typhoid fever, appendicitis can be considered as a
possible but rare differential diagnosis in children with
diarrhea, vomiting, and persistent abdominal pain as-
sociated with persistent fever.
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