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Case Report: Typhoid Fever Complicated by Ileal Perforation in an Urban Slum of
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Abstract. Intestinal perforation is one of the most dangerous complications of typhoid fever and demands urgent
hospitalization, diagnosis, and surgical management to reducemorbidity and preventmortality. Here, we report a case of
typhoidal intestinal perforation in a 19 year-old youngman detected by passive surveillance during a cluster-randomized
trial with Vi-tetanus toxoid conjugate vaccine (Typhoid Vaccine AccelerationConsortium: TyVAC) in an urban slumarea in
Mirpur, Dhaka, Bangladesh. The patient presented with a high-grade fever, lower abdominal pain, and vomiting and was
admitted to a healthcare facility. Physical examination and preoperative investigations of the patient suggested a pre-
sumptive diagnosis of intestinal perforation, and the patient was transferred to a tertiary-level hospital for surgical
management. A positive blood culture, intraoperative findings, and histopathology of an intestinal biopsy confirmed ileal
perforation due to typhoid fever. This case report highlights the need for prompt diagnosis and appropriate pre- and
postoperative management of patients who appear with the symptoms of typhoidal intestinal perforation. This report
further demonstrates the importanceof systematic surveillanceandproper evaluation todetermine the true incidence rate
of typhoid fever and intestinal perforation in Bangladesh.

INTRODUCTION

Ileal perforation is one of the most fatal and common

complications of typhoid fever,1 which is a public health

concern in many low-resource settings.2 Estimates of

typhoidal intestinal perforation (TIP) incidence in developed

and resource-poor countries vary widely from 0.8% to

39%,3–6 likely because of 1) nonstandardized casedefinitions,

2) poor reporting or surveillance systems, and 3) lack of clini-

cian awareness. Several risk factors have been found to be

associated with ileal perforation, including inappropriate an-

tibiotic therapy and male gender.7 Despite recent significant

improvement in how cases of TIP are managed, the outcome

of patients is often poor. With an associated case fatality rate

(CFR) of 5–75%globally,4,8,9 intestinal perforation remains the

most frequent cause of death in patients with typhoid fever in

endemic areas.6 The median CFR among surgical studies of

typhoid fever patients was 15.5% (6.7–24.1%), reported by a

systematic review and meta-analysis on complication and

CFR of the disease.10 Surgical factors associated with CFRs

include ileostomy technique, duration of the preoperative

period, and peritoneal contamination. Age, number, and lo-

cation of perforations are also found to influence the CFR.4,8

Bangladesh is an endemic zone for typhoid fever,11 al-

though few cases of TIP have previously been reported.6 A

systematic passive surveillance program for enteric fever (in-

cluding typhoid and paratyphoid) as part of the Strategic Ty-

phoid alliance acrossAfrica andAsia project was carried out in

an urban slum area, Mirpur, Dhaka city in Bangladesh.12 High

incidence rates of both typhoid and paratyphoid fever were

found in this febrile group (manuscript submitted). A cluster-

randomized trial with Vi-tetanus TCV (Vi-TCV) is also being

conducted in Mirpur slum area under the Typhoid Vaccine

Acceleration Consortium,13where one patient presented with

fever and intestinal perforation in passive surveillance of the

vaccine study.We report the case of intestinal perforation due

to typhoid fever here.

CASE DESCRIPTION

A 19-year-old male patient was admitted to one of the

healthcare facilities conducting passive surveillance as part

of the TyVAC project, with symptoms of high-grade fever

(³ 38.8�C) for 6 days accompanied by severe lower abdominal

pain and vomiting. Three days before admission, the patient

had started self-administering cefixime, a third-generation

cephalosporin antibiotic obtained without prescription from a

local pharmacy. On physical examination following admis-

sion, the patient’s axillary temperature was 38.5�C, and he

was toxic and lethargic but without signs of dehydration.

Abdominal examination demonstrated rebound tenderness

and absence of bowel sounds on auscultation. An upright

abdominal radiograph (Figure 1) demonstrated multiple air

fluid levels in a step-ladder pattern with free gas evident under

both domes of the diaphragm. A diagnosis of intestinal per-

foration was made, and the patient was resuscitated with

intravenous solution and antispasmodic and antiulcer medi-

cation and kept nil by mouth. Broad-spectrum intravenous

antibiotics (third-generation cephalosporin and ceftriaxone)

and metronidazole were initiated. With consent, blood was

collected for culture and sensitivity and hematological and

biochemical investigations. The patient was then referred to

a tertiary hospital for definitive surgical management, which

included a laparotomy and ileal perforation repair with

ileostomy.

Blood culture was carried out using a standard automated

BacT/ALERT method in the icddr,b laboratory, and Gram-

negative bacilli were grown within 8–10 hours, further identi-

fied as Salmonella enterica serovar Typhi from subculture

based on colony morphology, biochemical tests, and slide

agglutination tests using Salmonella-specific antisera (Denka
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Sieken, Tokyo, Japan).14 Antimicrobial susceptibility testing

was carried out by the disk diffusion method following the

CLSI guidelines15 and demonstrated sensitivity to chloram-

phenicol, co-trimoxazole, cefixime, ceftriaxone, and mer-

openem; resistance to ampicillin, azithromycin, ciprofloxacin,

and nalidixic acid; and intermediate sensitivity to amoxiclav

(Figure 2). Other laboratory investigations showed 33.3%

hematocrit, 13,500/cm3 white blood cell count, 475,000/cm3

platelets, 140 mmol/L sodium, 98 mmol/L chloride, 3.77

mmol/L potassium, 0.79 mg/dL creatinine, 18 U/L alanine

aminotransferase, and 9.53 μg/mL D-dimer.

During laparotomy, approximately 1,400 mL of pus was

removed from the abdomen, and the gut was found to be

edematous. Ceftriaxone therapy was replaced with intrave-

nous meropenem. All intravenous antibiotics were continued

until postoperative day 5, and then, oral antibiotic therapy

was initiated. Other intraoperative findings included a perfo-

ration of 3 × 4 cm in diameter which was 10 cm proximal to

the ileocecal junction. Histopathological examination of the

resected intestinal tissue revealed an ulcer lined by fibrino-

purulent exudate supported by granulation tissue, with as-

sociated edema of the submucosa and serosal infiltration by

acute and chronic inflammatory cells. There were no granu-

lomatous ormalignant changes found in the tissue specimens

obtained. Pus collected from the abdomen during operation

was cultured for bacteria but yielded no growth.

Onpostoperative day 3, the surgical woundwas found to be

infected and wound dehiscence subsequently developed. A

swab from the operation wound cultured Klebsiella spp.,

which was interpreted to be colonizing flora only. Wound

dressing and antibiotic therapy were continued until post-

operative day 23 when secondary closure of wound de-

hiscence was performed under local anesthesia. The patient

was discharged on postoperative day 26, with a further 7-day

course of oral linezolid.

The patient was hospitalized again after 3 months of the

original ileostomy operation for carrying out the reversal op-

eration. The operation was carried out under general anes-

thesia, and the patient was followed up until recovery.

DISCUSSION

Intestinal perforation is a devastating complication of ty-

phoid fever and the most common cause of death. The

mechanism whereby infection results in perforation is due to

bacterial attachment and invasion, causing subsequent hy-

perplasia and necrosis of the immune sentinel microfold cells,

anatomically visible in Peyer’s patches.6 The usual site of

perforation is at the anti-mesenteric border of the ileum;

however, other sites can also be affected such as the cecum,

jejunum, colon,1 and, occasionally, the appendix.16 This re-

port describes a case of ileal perforation due to S. Typhi in-

fection detected during passive surveillance at our field site in

Dhaka, Bangladesh. Because of consumption of contami-

nated food and water outside home, middle-aged/adult men

aremostly affectedwith TIP,6 as seen in the case of our patient

whowasa19-year-old youngmanwith a history of consuming

foods obtained from outside the home setting. In addition, the

patient had been residing in one of the urban slums of Dhaka

city of Bangladesh, where there are deficiencies in sewage

treatment and waste disposal, which results in fecal contam-

ination of the environment. During rainy season, open sewage

that flows outside the doors of homes in slums enters into

homes and contaminates domestic water source. These are

important risk factors for transmitting S. Typhi infection in the

community.17,18

Although TIP usually develops in the second or third week

after the onset of symptoms,19,20 our patient developed the

symptoms of TIP within 6 days of fever. Many reports from

resource-limited settingshave shown that symptomsofbowel

perforation often develop within the first week of illness.21

Hypersensitivity of Peyer’s patches and lower background

immunity of patients, coupled with bacterial virulence factors

such as antimicrobial resistance, have been suggested pre-

disposing factors for early presentation with TIP.19 Case fa-

tality rates are reported tobe higher in caseswhereperforation

developed after the third week of illness,22,23 whereas lower

fatality rates occurwith prompt surgicalmanagement in cases

where symptoms of TIP appeared within the first week of

illness.5,22 Early appearance of symptoms, immediate di-

agnosis, and timely surgical intervention were the pivotal

factors favoring a good prognosis of the patient in our report.

Diagnosis of presumptive TIP usually depends on clinical

presentation, intraoperative findings, and other laboratory in-

vestigations including histopathological report of intestinal tis-

sue. Blood cultures reveal the positive result forS. Typhi in only

3–34% cases of TIP.24,25 A preliminary diagnosis of the patient

in this report was made based on the preoperative physical

examination and abdominal X-ray. Positive blood culture report

for S. Typhi, observations made by the surgeon during opera-

tion, and histopathological examination of the intestinal biopsy

confirmed the diagnosis. In addition, nontraumatic ileal perfo-

ration for visitors and residents in a typhoid-endemic country

should be considered as TIP, suggested by theWHO Vaccine-

Preventable Diseases Surveillance Standards.26

Aswithother typesof abdominal surgery,wound infection is

a common cause of postoperative morbidity in cases of

FIGURE 1. Plain abdominal radiograph. This figure appears in color
at www.ajtmh.org.
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intestinal perforation due to typhoid fever.1,19 In this case,

postoperative wound infection and wound dehiscence were

developed after the operation. The infection was managed by

regular wound dressing and appropriate antibiotic therapy

and secondary closer of the wound. The patient was dis-

charged from the hospital with oral antibiotic therapy for ad-

ditional 7 days.

This rare case highlights the underrecognized, often fatal,

complication of intestinal perforation in typhoid fever. It was

detected in this particular case because of the patient being a

participant in a typhoid surveillance survey and the awareness

of local clinicians. Because intestinal perforation is a com-

mon, but deadly, complication of typhoid fever in developing

countries,27 systemic surveillance related to operations per-

formed for intestinal perforation needs to be included to ac-

curately estimate the typhoid-associated illness burden in

endemic settings, like Bangladesh. In addition to accurate

surveillance, prevention measures (e.g., boiling water and

handwashing), typhoid conjugate vaccination, and prompt

treatment in high-quality surgical facilities are vital to reduce

this important and underestimated surgical presentation.
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Neuzil KM, 2020. Morbidity and mortality of typhoid intestinal
perforationamongchildren in sub-SaharanAfrica1995–2019: a
scoping review.World J Surg 44: 2892–2902.

10. Marchello CS, Birkhold M, Crump JA, 2020. Complications and
mortality of typhoid fever: a global systematic review andmeta-
analysis. J Infect 81: 902–910.

11. Saha SK, Baqui AH, Hanif M, Darmstadt GL, Ruhulamin M,
Nagatake T, Santosham M, Black RE, 2001. Typhoid fever in
Bangladesh: implications for vaccination policy. Pediatr Infect
Dis J 20: 521–524.

12. Darton TC et al., 2017. The STRATAA study protocol: a pro-
gramme to assess the burden of enteric fever in Bangladesh,
Malawi and Nepal using prospective population census, pas-
sive surveillance, serological studies and healthcare utilisation
surveys. BMJ Open 7: e016283.

13. Theiss-Nyland K et al., 2019. Assessing the impact of a vi-
polysaccharide conjugate vaccine in preventing typhoid in-
fection among Bangladeshi children: a protocol for a phase IIIb
trial. Clin Infect Dis 68: S74–S82.

14. Sheikh A et al., 2009. Salmonella enterica serovar Typhi-specific
immunoglobulin A antibody responses in plasma and antibody
in lymphocyte supernatant specimens in Bangladeshi patients
with suspected typhoid fever. Clin Vaccin Immunol 16:
1587–1594.

15. CLSI, 2019. Performance Standards for Antimicrobial Suscepti-
bility Testing, 29th edition.CLSI supplementM100. Wayne, PA:
Clinical and Laboratory Standards Institute.

16. Golakai VK, Makunike R, 1997. Perforation of terminal ileum and
appendix in typhoid enteritis: report of two cases. East Afr Med
J 74: 796–799.

17. Amin N et al., 2019. Quantitative assessment of fecal contami-
nation in multiple environmental sample types in urban com-
munities in Dhaka, Bangladesh using SaniPath microbial
approach. PLoS One 14: e0221193.

18. Dewan AM, Corner R, Hashizume M, Ongee ET, 2013. Typhoid
Fever and its association with environmental factors in the
Dhaka Metropolitan Area of Bangladesh: a spatial and time-
series approach. PLos Negl Trop Dis 7: e1998.

19. ChalyaPL,Mabula JB, KoyM,Kataraihya JB, JakaH,MshanaSE,
MiramboM,MchembeMD, Giiti G, Gilyoma JM, 2012. Typhoid
intestinal perforations at a University teaching hospital in
Northwestern Tanzania: a surgical experience of 104 cases in a
resource-limited setting.World J Emerg Surg 7: 4.

20. SumerA,KemikO,Dulger AC,OlmezA,Hasirci I, Kişli E, BayrakV,
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