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Abstract
Background The incidence of human immunodeficiency virus (HIV) infection is rising, and as a result, tuberculosis (TB)
has become a resurgent problem in many developed countries.
Objectives The aim of this study was to review the spectrum of abdominal TB and its surgical management in our
institution.
Methods A retrospective review of all abdominal TB cases notified to the health authorities by our institution from Jan 01 to
Oct 07 was performed.
Results There were 57 patients (37 men) with abdominal TB, with a median age of 47 (range 14–74) years. Active
pulmonary TB was present in 27 patients (47%). Positive HIV status was present in 30% and untested in 58%. The majority
of patients underwent computed tomography scans (n=50, 88%). The main radiological findings included bowel thickening,
lymphadenopathy, ascites, free gas suggestive of perforation, and abscesses. The diagnosis of TB was confirmed on
microbiological and/or histological examination in 72%, while the remaining 28% were diagnosed based on the clinical
presentation and radiological imaging. All patients were commenced on anti-tuberculous therapy. TB involved the small or
large bowel in 33 patients, mesenteric lymphadenopathy in 24, peritoneum in 13, spleen in seven, pancreas in two, anus in
two, and the liver in two. Disseminated (including pulmonary) TB occurred in 27 patients (47%), while isolated intra-
abdominal TB occurred in the remaining 30 patients (53%). Twenty-five patients (44%) underwent surgery—16
laparotomies (six perforated viscus, five intestinal obstruction, three suspected malignancies, and two for suspected acute
abdomen), five laparoscopic procedures (four diagnostic, one gastrojejunostomy bypass for gastric outlet obstruction), two
appendicectomies, one drainage of abscess, and one anal fistulotomy.
Conclusions Although TB is eminently treatable medically, surgery is still often required for suspected or confirmed
abdominal TB presenting with acute complications or as atypical diagnostic problems. The role of laparoscopy is likely to
be more significant in future in the management of abdominal TB.
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Introduction

The World Health Organization (WHO) has estimated
that there are approximately 8.8 million new cases of

tuberculosis (TB) each year with an annual mortality of
over 1.6 million.1 The increased prevalence of human
immunodeficiency virus (HIV) has accelerated the gravity
of this epidemic.2 Abdominal TB can infect the gastroin-
testinal tract, peritoneum, mesentery, abdominal lymph
nodes, liver, spleen, and pancreas.3–5 It also tends to
mimic other inflammatory or neoplastic conditions.6–8

Diagnosis is often delayed due to the lack of specific
symptoms and laboratory findings. As a result, effective
treatment is delayed with ensuing morbidity and mortality.
In this study, we reviewed the spectrum of abdominal TB
and its surgical management in our institution.
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Methods

Study Population

Tan Tock Seng Hospital is a 1,300-bed hospital in Singapore
that provides medical care to over 1.5 million people. Our
unit is the main surgical referral center for TB and/or HIV
patients due to the proximity of both the TB Control Unit and
Communicable Disease Centre. All newly diagnosed TB
cases are notified and monitored by the Ministry of Health in
Singapore. We performed a retrospective review of all
patients that were diagnosed with abdominal TB in our
institution between January 2001 and October 2007.

Definition

The diagnosis of abdominal TB was established by one of
the following criteria: (1) definitive diagnosis—histologic
and microbiologic evidence of Mycobacterium tuberculo-
sis, the presence of granulomas with caseous necrosis, or
successful culture of M. tuberculosis from the tissue
specimen, or the presence of documented TB in another
site with typical operative findings and granulomas; or (2)
clinical diagnosis—clinical and radiological features of
abdominal TB, responding to antituberculous medication
in the absence of definitive diagnosis.

Clinical presentation is extremely varied, and therefore,
clinical features alone cannot confirm the diagnosis of
abdominal TB. Some of these clinical features include
symptoms such as abdominal pain, diarrhea, vomiting,
anorexia, weight loss, and pyrexia of unknown origin. The
presence of abdominal mass, ascites, or intestinal obstruc-
tion is not uncommon.9

In our institution, most patients who were diagnosed to
have abdominal TB had computed tomography (CT) scan
performed. Typical radiologic features of abdominal TB
include ascites, thickening of the peritoneum, mesentery, or
bowel wall, and lymphadenopathy.10–13 These lymph nodes
are associated with low attenuation centers and enhanced
rims suggestive of caseous necrosis.

If clinical suspicion of HIV infection is high, serology
and Western Blot test would be recommended to confirm
the diagnosis. However, the test could only be performed
upon patient’s consent after appropriate counseling. All
patients with concomitant HIV infection were co-managed
with infectious disease physicians, who ensured appropriate
treatment for the abdominal TB as well as preventing
opportunistic infection.

Results

There were 57 patients (65% males) who were diagnosed
with abdominal TB with a median age of 47 (range 14–74)

years (Table 1). Two thirds of our patients were ethnic
Chinese. The median duration of follow-up was 10 (range
0–21) months. The two main presenting symptoms were
abdominal pain (61.4%) and fever (36.8%; Table 2).
Twenty-four (42%) patients had their HIV status examined,
with 17 (70.8%) of them tested positive. A significant 58%
of the patients did not have their HIV status tested. The
other important co-morbidities of abdominal TB included
end-stage renal failure (10.5%) and long-term immunosup-
pressant (3.5%). Twenty-seven (47.4%) patients had active
pulmonary TB at the time of diagnosis of abdominal TB.
The majority of our patients (n=50, 87.7%) underwent CT
scans of the abdomen and pelvis (Table 3). The common
CT findings included bowel thickening (66%) (Fig. 1),
ascites (40%), and lymphadenopathy (48%) (Fig. 2).

Definitive diagnosis was achieved in 41 (71.9%) patients,
while in the remaining 16 (28.1%) who were diagnosed
clinically, all responded to chemotherapy (Table 2). Anti-
tuberculous therapy was started for all patients, with the
RHEZ (rifampicin, isoniazid, ethambutol, pyrazinamide)
regime most frequently adopted.

Thirty-three (57.9%) patients had TB involving the small
and large bowels. There were numerous patients with
multiple diseased areas. The two most common regions of
bowel involvement were ileum (63.6%) and caecum (48.5%)
(Table 4). Other areas included the lymph nodes (42.1%),
solid organs (19.3%), and the peritoneum (22.8%).

Twenty-five (43.9%) patients underwent surgery (Table 5).
Ten (40%) of them were elective procedures, while 15 (60%)
required emergency surgery. Of the ten elective procedures

Table 1 Patients Characteristics

Characteristics Number of patients (%)

Age
≤40 24 (42.1%)
>40 33 (57.9%)
Gender
Male 37 (64.9%)
Female 20 (35.1%)
Racial distribution
Chinese 35 (61.4%)
Malay 14 (24.6%)
Indian 5 (8.8%)
Filipino 2 (3.5%)
Thai 1 (1.8%)
HIV Status
Positive 17 (29.8%)
Negative 7 (12.3%)
Unknown 33 (57.9%)
Active pulmonary tuberculosis
Present 27 (47.4%)
Absent 30 (52.6%)
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(Table 5), four were laparotomies, five were laparoscopies,
and one was a fistulotomy. Of the four laparotomies that
were performed, three were for suspected malignancy and
one for stricture causing intestinal obstruction. Most (n=4,
80%) of the laparoscopic procedures were for diagnostic
purposes. The only therapeutic laparoscopic procedure was a
gastrojejunostomy bypass that was carried out in a 53-year-
old gentleman. He presented with symptoms of gastric outlet
obstruction and was subsequently diagnosed with superior
mesenteric artery syndrome due to severe weight loss from
disseminated TB. Conservative measures failed to reverse his
condition. Despite the successful surgery, he passed away a
few weeks later from pneumonia.

Of the 15 emergency surgeries (Table 5), laparotomy
was performed in 12 patients: six had perforated hollow
viscus, four had unresolving intestinal obstruction that were
due to the dense tuberculous adhesions or intestinal
strictures, and the remaining two had acute abdomen.
Another two patients underwent appendicectomy, while
the last patient underwent incision and drainage for an
abscess.

In our series, the mortality rate was 29.8%. The majority
(15 patients) died from disseminated TB, pneumonia, or
end-stage renal failure. The other two mortalities were
direct consequences of their surgical conditions. The first
was a 68-year-old gentleman with perforation of the
terminal ileum that required emergency bowel resection;

he succumbed to septic shock from peritoneal contamina-
tion 2 days later. The other was a 37-year-old woman who
underwent emergency right hemicolectomy for intestinal
obstruction. This was complicated by anastomotic dehis-
cence on the fifth postoperative day. She also succumbed to
septic shock subsequently.

Discussion

TB is seeing a resurgence in recent years due to the
increased prevalence of HIV infection.1,2 HIV is present in
up to 50% of patients with TB in developing countries,14

while patients with HIV are 11 times more likely to develop
TB infection.15 The situation in developed countries is
seemingly better with the prevalence of HIV in patients
with TB ranging from 9% to 25%.16,17 However, with

Figure 1 CT Scan showing significant thickening of the ascending
colon (arrow).

Figure 2 CT Scan showing enlarged ileocolic lymph nodes with
central caseation (arrow).

Table 2 Symptoms of Patients and Diagnosis of Abdominal TB

Number of patients (%)

Symptoms
Abdominal pain 35 (61.4%)
Fever 21 (36.8)
Vomiting or diarrhea 16 (28.1%)
Anorexia and weight loss 13 (22.8%)
Abdominal distension 13 (22.8%)
Diagnosis of abdominal tuberculosis
Histological and Microbiological 5 (8.8%)
Histological only 19 (33.3%)
Microbiological 17 (29.8%)
Clinical diagnosis 16 (28.1%)

Table 3 Findings of the 50 Patients Who Underwent CT Scans

CT scan findings Number of patients (%)

Bowel thickening 33 (66.0%)
Mesenteric lymphadenopathy 24 (48.0%)
Ascites 20 (40.0%)
Free gas suggestive of perforation 2 (4.0%)
Splenic involvement 7 (14.0%)
Liver involvement 2 (4.0%)
Pancreatic head mass 2 (4.0%)
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reporting rates of HIV status among TB patients at between
40% and 70%,15,16 the rate of HIV infection in TB patients
is likely to be much higher.

In Singapore and many developed countries, the incidence
of HIV infection is increasing every year.18 A study done
early this year in Singapore on 3,000 leftover blood samples
from hospitalized patients, none of whom were known to
have HIV, found that one in 350 (0.3%) tested positive for
HIV.19 This has prompted one local hospital to adopt an opt-
out HIV testing for all inpatients.

In developed countries, TB has become an index disease
to screen for HIV. Some institutions recommend mandatory

HIV testing of all TB patients in an attempt to control this
deadly co-infection.16,20 It is important to identify undiag-
nosed HIV patients early as effective anti-retroviral treat-
ment is currently available, and treatment has been shown
to decrease the risk of developing TB subsequently.21

End-stage renal failure significantly weakens the
patient’s immunity, and this increases their susceptibility
to develop TB as well.22,23 Diabetes mellitus is one of the
most common chronic metabolic disorders in developed
countries, and it can lead to end-stage renal failure. TB
must always be considered in these patients, especially in
the presence of atypical signs and symptoms.

Diagnosis of abdominal TB is often difficult due to the
lack of specific symptoms and pathognomonic findings.24–27

Furthermore, its ability to mimic other inflammatory
conditions9,28 has created one of the greatest diagnostic
dilemmas in modern medicine: differentiating between
abdominal TB and Crohn’s disease. There is much
difficulty in distinguishing these two diseases as their
clinical presentations, radiological features, operative find-
ings, and even histology can be very similar. However, this
step is paramount as inappropriate treatment could aggravate
the underlying condition. As inflammatory bowel disease is
uncommon in Singapore, anti-tuberculous medications
would be started for a presumptive diagnosis of abdominal
TB. In contrast, corticosteroids would be administered in
the Western countries due to the prevalence of Crohn’s
disease.

Besides Crohn’s disease, caecal malignancy has been
confused with ileocaecal TB.28,29 Both conditions can present
with strictures, ulcerations, polyps, lymphadenopathy, and
bowel wall thickening.9,27 Even histological and/or microbi-
ological confirmation may not accurately distinguish these
two entities as they can coexist in the same patient.30–32

Gastrointestinal TB can result in significant hemor-
rhage.33–36 Ulceration and erosions can occur in areas from
the stomach to the rectum resulting in bleeding. Diagnosis
is often obtained after endoscopic evaluation and biopsy of
the affected areas. However, we did not have such a case in
our series.

Mimicry of other gastrointestinal malignancies by
abdominal TB is not uncommon. Two of our patients
almost underwent Whipple’s procedure for suspected
pancreatic cancer.37,38 Other neoplastic conditions often
confused with abdominal TB included gastrointestinal
stromal tumor and esophageal and liver cancer.9,39,40

CT scan was the most common imaging modality used
in our series. Radiologic features suggestive of abdominal
TB include bowel wall thickening, mesenteric lymphade-
nopathy, ascites, and abscess.41,42 Although these findings
are nonspecific, diagnosis of abdominal TB requires a high
index of suspicion in the immuno-compromised and those
with previous pulmonary TB.

Table 4 Area of Involvement of Abdominal Tuberculosis

Area of involvement Number of patients (%)

Gastrointestinal 33 (57.9%)
Duodenum 2 (3.5%)
Jejunum 5 (8.8%)
Ileum 21 (36.8%)
Caecum 16 (28.1%)
Ascending colon and hepatic flexure 12 (21.1%)
Left Colon 5 (8.8%)
Anorectal region 2 (3.5%)
Mesenteric Lymph nodes 24 (42.1%)
Peritoneum 13 (22.8%)
Solid organs
Spleen 7 (12.3%)
Liver 2 (3.5%)
Pancreas 2 (3.5%)

Table 5 Types of Surgery Performed

Characteristics Number of patients (%)

Surgery
No surgery performed 32 (56.1%)
Surgery performed 25 (43.9%)
Type of elective surgery
performed

10 (17.5%)

Laparotomy 4
3 for suspected malignancy
1 for intestinal obstruction

Laparoscopy 5
Fistulotomy 1
Type of emergency surgery
performed

15 (26.3%)

Laparotomy 12
6 for perforated hollow viscus
(3 Ileum, 2 right colon, 1
duodenum)
4 for intestinal obstruction
2 for suspected acute abdomen

Appendicectomy 2
Incision and Drainage of abscess 1
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The gastrointestinal tract, mesenteric lymph nodes, and
peritoneum are the most common sites of involvement.9,27,43

Terminal ileum and caecum are frequently involved within
the gastrointestinal tract due to the abundance of lymphoid
tissue, physiologic stasis and high rate of absorption.27,43,44

Surgery is aimed at achieving the diagnosis and
managing the numerous complications such as perforation,
bowel obstruction and hemorrhage. Studies have shown
that up to 75% of these patients undergo surgery.43–45 In
our series, the corresponding figure was 43.9%. Surgery
should be avoided unless absolutely necessary as many
patients do poorly after surgery. There are a few reasons for
this. Firstly, these patients are usually chronically ill and
malnourished, making them poor surgical candidates.
Secondly, the questionable or positive HIV status among
these patients is another major consideration. Thirdly,
appropriate therapy such as intravenous nutritional support,
percutaneous drainage of abdominal collections, and em-
pirical anti-tuberculous therapy may resolve the acute
presentation, thereby avoiding surgery.46–48

Laparoscopy has been advocated as the ideal method in
achieving definitive diagnosis in patients with suspected
abdominal TB. The accuracy of achieving diagnosis of TB
was reported to be over 85%.49–51 Other than allowing
direct evaluation of the peritoneum and intra-abdominal
contents, laparoscopy enables the procurement of sufficient
tissue for histological and microbiological examination.
The advantages of laparoscopy over laparotomy include
shorter hospitalization, reduced pain and analgesic usage,
and better cosmetic result and may even reduce the
incidence of postoperative adhesions.52,53 However, lapa-
roscopy should be avoided in patients with significant
adhesion for risk of perforation.

Conclusion

The mode of presentation and sites of involvement of
abdominal TB vary widely and are unpredictable. Although
medical treatment remains the mainstay of therapy in TB,
emergency surgery is still often required for its acute
complications, while elective surgery may be required to
resolve atypical presentations. The morbidity of surgery
remains high due to the associated immuno-compromised
states and its complications. The role of laparoscopy will
continue to evolve and is expected to be more prominent in
the management of abdominal TB.
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