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INTRODUCTION

ABSTRACT

Objective: Tuberculosis (TB) can affect any part of the gastrointestinal tract. It is
estimated that in 2018, 10 million people were affected with TB worldwide and there
were 1.2 million TB deaths among human immunodeficiency virus-negative people. India
has the highest TB burden in the world (27%), a significant proportion of which are of
intestinal TB. The aims of this study were to assess clinical features and investigations for
the diagnosis of abdominal TB and to analyze its various surgical manifestations and its
management. Materials and Methods: From October 1, 2014, to October 30, 2016, a total
of 50 patients meeting the inclusion criteria for the study, age between 15 and 65 years and
diagnosis of symptomatic intestinal TB requiring surgery, were enrolled in the study. We
used descriptive statistics to analyze the data. Results: Abdominal TB was most commonly
seen in young adults. Intestinal obstruction was the most frequent presentation. The most
common site of involvement in the present study was the ileum. Ultrasonography (USG)
and X-ray were an integral part of the diagnosis, with computed tomography (CT) scan
being rarely required. Although both anemia and erythrocyte sedimentation rate (ESR)
are nonspecific, they may help in supporting the clinical and pathological findings. Most
operations were elective, with intestinal obstruction being the most common indication and
resection and end-to-end anastomosis performed most often. Histopathological examination
was performed in all patients and showed caseating granuloma in 90% of cases, while 10%
of cases had chronic noncaseating granulomas with ill-defined aggregates of epithelioid
histiocytes. Conclusion: Abdominal TB causes a significant problem in diagnosis due to
nonspecific symptomatology and lack of specific laboratory tests. USG and X-ray were
an integral part of the diagnosis. CT scan is rarely required. Although anemia and ESR
are both nonspecific features, they may help in supporting the clinical and pathological
findings. The most common site of involvement in the present study was the ileum.
Intestinal obstruction was the most common indication for operation, with resection and
end-to-end anastomosis being the most common operation. The mainstay of treatment is
medical therapy and timely surgical intervention is required in a sizable number of patients.
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adjacent organs, or via lymphatic spread [2]. Abdominal TB
usually occurs in four forms: tuberculous lymphadenopathy,

lobally, an estimated 10 million people contracted tuber-
culosis (TB) in 2018 with an estimated 1.2 million TB
caths among HIV-negative people in 2018 [1]. Eight coun-
tries accounted for two-thirds of the global total: India has
the highest TB burden in the world (27%), followed by
China (9%) [1]. TB can affect any part of the gastrointestinal
tract. Intestinal TB may occur via reactivation of latent TB or
by the ingestion of Mycobacterium tuberculosis. In the pres-
ence of active pulmonary TB or miliary TB, it may develop via
hematogenous spread, via the contiguous spread of TB from
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peritoneal disease, intestinal TB, and visceral TB involving the
solid organs. Often, a combination of these findings occurs in
any individual patient. The diagnosis of extrapulmonary TB
can be difficult as it presents with nonspecific clinical and
radiological features and requires a high degree of suspicion
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for diagnosis. Abdominal TB, which is not as common as pul-
monary TB, can cause significant morbidity and mortality. It
is usually diagnosed late due to its nonspecific clinical pre-
sentation. Hence, it is essential to identify these lesions with a
high index of suspicion, especially in endemic areas for early
diagnosis and treatment. Abdominal TB is mainly a disease
to be treated medically if possible and all efforts should be
made to avoid surgery unless indicated. Whether tuberculous
strictures resolve with antitubercular treatment (ATT) or not
is controversial. A few studies state that the symptoms abate,
but strictures remain in most patients [3,4]. Patel and Yagnik
suggested that most intestinal tuberculous lesions, includ-
ing strictures, resolve with ATT, suggesting that strictures
are inflammatory rather than fibrotic [5]. Therefore, early
diagnosis and management can prevent unnecessary surgical
intervention. The aim of our research was to assess clinical
features, investigation, and various surgical manifestation and
its management.

MATERIAL AND METHODS

This prospective study was conducted in the Department
of General Surgery, B.J. Medical College and Civil Hospital,
Ahmadabad, over 2 years. The study was conducted in
accordance with the Declaration of Helsinki and was approved
by the Institutional Ethics Committee (IEC/certi/186/16),
B.J. Medical College & Civil Hospital, Ahmadabad. Written
informed consent was obtained from all patients before
enrollment. From October 1, 2014, to October 30, 2016, a
total of 50 patients were admitted from routine outpatients
department (OPD) and emergency surgical departments
meeting the inclusion criteria for the study: age between 15
and 65 years and diagnosed with symptomatic intestinal TB
requiring surgery.

The aims of the study were to assess clinical features
and investigations for the diagnosis of abdominal TB
and to study its various surgical manifestations and its
management. All patients were subjected to X-ray chest and
ultrasonography (USG) of the abdomen along with routine
blood investigation including erythrocyte sedimentation
rate (ESR). Abdominal computed tomography (CT) was
performed in case of chronic intestinal obstruction. We
did not perform CT scan abdomen in all patients with
obstruction, as in case of acute intestinal obstruction, we feel
that this unnecessarily delays operation without significantly
impacting management. We suspected abdominal TB on the
basis of clinical presentation, laboratory, and radiological
findings. Patients underwent either laparotomy or laparoscopy.
Histopathology was performed in all patients. Chronic
granulomatous inflammation and caseation necrosis along
with the presence of giant cells were our diagnostic criteria.
In the postoperative period, all the patients were placed on
ATT category 1 (6 months) according to the Revised National
Tuberculosis Control Program and followed up for 15 days,
21 days, 1 month, 3 months, and 6 months.

RESULTS

During the study, 50 patients were seen. The median age
at presentation was 32.24 years (range 17-65 years), and

26 patients were male. Most commonly involved age group
was 21-30 years (40%). Both genders were almost equally
affected (1.04:1). None of the patients had any history of
previous treatment with ATT.

All 50 patients presented with abdominal pain [Table 1].
An abdominal lump was palpable in five patients (10%).
All patients underwent USG and X-ray abdomen and
chest. An abdominal CT examination was done in three
patients. Thirty-seven patients had intestinal obstruction
showing air—fluid levels in the X-ray. Free gas suggesting
pneumoperitoneum was noted in three patients. USG revealed
dilated and fluid-filled bowel loops in 74% of patients,
mass in right iliac fossa (RIF) in ten patients, mesenteric
lymphadenopathy in eight, and free fluid with internal
septation in three. Contrast-enhanced CT abdomen revealed
pulled-up cecum in all three patients. Twenty-seven patients
(54%) were anemic, while 40 (80%) had raised ESR, though
only 16 (32%) had neutrophilia. X-ray chest was positive
for TB in only 8% of cases, which suggests recent active
infection. Risk factors were present in 20 (40%) patients.
Eight patients had diabetes, five had malnutrition, four were
on corticosteroids for more than 1 month, two had head and
neck malignancy, and one patient had end-stage renal disease.

Eighteen patients underwent emergency surgery [Table 2],
with the most common indication being intestinal obstruction
in 15 patients followed by perforation [Figure 1] and
peritonitis. Thirty-two patients underwent an elective

Table 1: Clinical features and investigations
Numbers of patients (n=50), n (%)

Clinical features

Abdominal pain 50 (100)
Nausea/vomiting 30 (60)
Constipation 25 (50)
Fever 23 (46)
Abdominal distension 19 (38)
Weakness 15 (15)
Weight loss 10 (20)
Alternating bowel habits 8 (16)
Diarrhea 7 (14)
Lump in the abdomen 5(10)
Laboratory investigations
Raised ESR 40 (80)
Neutrophilia 16 (32)
Hemoglobin <10 g (%) 27 (54)
Radiological investigations
X-ray findings
Air fluid level (X-ray abdomen) 37(74)
Pneumoperitoneum 3(6)
Active Koch’s (X-ray Chest) 4(8)
Ultrasonography
Dilated and fluid filled bowel loop 37(74)
Mass in RIF 10 (20)
Mesenteric lymph node 8 (16)
Free fluid with septation 3(6)
CECT abdomen and pelvis
Pulled cecum 3(6)

ESR: Erythrocyte sedimentation rate, RIF: Right iliac fossa, CECT:
Contrast-enhanced computed tomography
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Table 2: Operative findings and procedures

Emergency versus elective Number of
patients (n=50), n (%)
Elective 32 (64)
Emergency 18 (36)
Site (intestinal/extraintestinal)
Intestinal 37 (74)
Small bowel 16 (43.24)
Ileocecal region 13 (35.13)
Small bowel+colon 7(18.91)
Large bowel 1(2.70)
Extraintestinal but intra-abdominal 13 (36)
Operative findings
Stricture (s) 26* (52)
Bands and adhesion 13 (26)
Ileocecal mass and mesenteric thickening 10 (20)
Mesenteric lymphadenitis 8 (16)
Multiple tubercles 3(6)
Bowel perforation 3(6)
Peritoneal adhesion with cocoon formation 2(4)
Operative procedure
Resection and end-to-end anastomosis 20 (40)
Adhesiolysis and evacuation of pus and biopsy 15 (30)
Limited ileocolic resection with ileoascending 5(10)
anastomosis
Right hemicolectomy 5(10)
Diagnostic laparoscopic only 3(6)
Stricturoplasty 1(2)
Ileostomy with closure of ileostomy after 6 1(2)
months

*Of 26 patients with strictures, 13 had strictures at multiple sites

procedure. Overall, the most common indication for surgery
was intestinal obstruction. Thirty-seven patients had intestinal
disease, while the remaining 13 had intra-abdominal but
extraintestinal disease. The most commonly involved part in
our series was the ileum in 43.24% of patients. The ileocecal
valve was involved in 35.13% of patients. Extraintestinal but
intra-abdominal TB (26%) presents with mesenteric lymph
nodes (16%), multiple peritoneal tubercles [Figure 2] (6%),
and adhesion with cocoon formation (4%). 18 (36%) patients
were either on ATT or had been in the past.

Out of 50 patients, 47 underwent exploratory laparotomy,
and three patients underwent diagnostic laparoscopy [Table 2].
On exploration, stricture was the most common finding,
being present in 26 patients, all being of the small bowel.
Of these, 13 patients had multiple strictures. The most
commonly performed operation in the study was resection
with end-to-end anastomosis in 20 patients, followed by
adhesiolysis and evacuation of pus in 15 patients. In five
patients with RIF mass, limited ileocolic resection [Figure 3]
with ileoascending anastomosis was performed, the rationale
for the conservative surgery being that TB is fundamentally
a systemic disease. Diagnostic laparoscopy was performed in
patients with normal X-ray and infective collection on USG.
At laparoscopy, we noted multiple ileal tubercles with turbid
fluid and biopsy was taken. Diagnostic laparoscopy was
performed in three patients.
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Figure 2: Diagnostic laparoscopy revealed multiple peritoneal tubercle

Figure 3: Limited ileocolic resection for tuberculosis

The incidence of postoperative complications was 24%,
with the most common being wound infection 12%, followed
by chest infection and burst abdomen.

Histopathological examination was performed in all
patients and showed caseating granuloma in 90% of cases,
while 10% cases had chronic granuloma without caseation
with ill-defined aggregates of epithelioid histiocytes. Of the
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50 patients, only 2 were demonstrated as ZN stain positive.
All patients were diagnosed as having TB.

All patients were given ATT for 6 months and followed
up; complete resolution of symptoms and gain in weight was
noted in all patients.

DiscussIioN

Abdominal TB is an infection of the gastrointestinal tract,
peritoneum, solid abdominal viscera, or abdominal lymphatics
with M. tuberculosis [6]. Risk factors include cirrhosis, HIV,
diabetes, malignancy, chemotherapy, and peritoneal dialysis.

In the current study, we describe the demographic
characteristics, clinical features, laboratory findings, operative
findings, operative procedure, and complications associated in
a surgical candidate with abdominal TB in a tertiary center.
The disease commonly affects young adults, and males and
females are equally affected [7,8]. In our study, abdominal TB
was most commonly seen in the 3™ decade with a mean age of
29.58 years and the male:female ratio was 1.04:1.

Abdominal TB is noted for its varied clinical presentation.
It can mimic many clinical gastrointestinal conditions,
presenting as acute, chronic, acute-on-chronic, or even
incidentally. Still, in this study, we included only acute or
acute-on-chronic problems with only three cases of chronic
intestinal obstruction. The most common symptom is
abdominal pain (in all patients), followed by nausea/vomiting,
constipation, fever, and abdominal distention. In this study,
37 patients presented with intestinal obstruction, 3 patients
presented with perforation, and 10 patients had ileocecal
mass (seven patients with mass had intestinal obstruction).

Abdominal TB poses a considerable diagnostic challenge
due to nonspecific symptoms, diagnostics, and findings.
Moreover, a variety of investigations are required for
abdominal TB diagnosis. As we included only surgical
patients referred to us or directly presenting to our department,
we did not perform routine diagnostic methods such as
colonoscopy and biopsy and gene Xpert for luminal TB,[5]
ascitic fluid analysis with ADA measurement for tubercular
ascites, or diagnostic laparoscopy for mesenteric lymph node
biopsy. We included only those patients who required surgical
intervention based on X-ray and USG findings as well as
clinical presentation.

Laboratory investigations are nonspecific and unhelpful
in the diagnosis of abdominal TB. Clinical awareness and
a high index of suspicion are mandatory for diagnosis [9].
Over half of our patients were anemic. In a few studies,
the incidence of anemia in patients with TB was as high
as 80% [10,11]. Malabsorption, nutritional deficiency, and
suppression of erythropoiesis by inflammatory mediators
are responsible for anemia in TB [12]. The ESR is often
moderately raised in 79.3% of patients in abdominal TB [13].
We found the prevalence of raised ESR to be as high as 80%
in our study. Neutrophilia is uncommon; 32% of our patients
had neutrophilia. Shi et al. observed anemia and raised ESR
in 64.7% and 72%, respectively [14]. Anemia and ESR are
nonspecific parameters deranged in many chronic conditions,

including abdominal TB, but they may be of help in supporting
other clinical, radiological, and pathological findings [15].

USG abdomen is part of the initial investigation panel in
abdominal TB [16]. In a recent review, an abdominal ultrasound
was found abnormal in 68% of cases [17]. USG abdomen was
abnormal in all our cases. X-ray chest was positive for TB in
only 8% of cases, suggesting recent active infection. CT scan
abdomen was performed in only three cases, which showed
pulled-up cecum. CT scan findings suggestive of abdominal
TB were mesenteric/omental stranding (50%), ascites (37%),
and retroperitoneal lymphadenopathy (31%) [17]. Although
CT scan abdomen is routine in some countries, we do not
routinely perform abdominal CT as it would not change our
decision for exploratory laparotomy and only add to cost and
delay.

Risk factors were present in 20 patients. Thirty patients did
not have any risk factors; thus, the incidence in the present
study was 40%.

Recent studies suggest that routine antitubercular
chemotherapy for 6 months is useful for treating patients
with abdominal TB [18]. As many as 85% of the cases
of intestinal TB can be managed with medical treatment;
surgery is indicated only in 15% of cases for perforation,
obstruction, bleeding, abscess, etc. [19]. About 20%-40% of
patients of abdominal TB present with an acute abdomen and
require emergency surgery [20]. The patients with subacute
obstruction initially can be managed conservatively, and
surgery can be planned electively. Recent studies show that
most patients (76%) of abdominal TB require emergency
surgery [21]. In our study, the majority of patients (64%)
required elective surgery, with the most common indication for
emergency surgery being intestinal obstruction in 15 patients
followed by perforation in 3. Our findings differed from other
recent studies and showed that most patients could be operated
on an elective basis.

The most common involved site is the ileocecal region,
affected in 75% of cases [6]. Wani et al. also reported that
the ileocecal region was the most common most common
site [22]. However, our study contradicts this finding, as
the most commonly involved part in our patients was the
ileum (43.24%). The ileocecal valve was involved in 35.13%
of cases. Extraintestinal but intra-abdominal TB (26%) presents
with mesenteric lymph nodes (16%), multiple peritoneal
tubercles (6%), or adhesion with cocoon formation (4%).

There are many surgical options for the management of
abdominal TB, depending on operative findings. Stricture
was the most common finding in our study, being present in
26/50 patients, all being small bowel strictures. Majority of
the intestinal lesions resolve with ATT. A few studies indicate
that even strictures resolve with routine ATT and suggest that
stricture are inflammatory rather than fibrotic [5,23]. Aggarwal
et al. reported that only 25% of the patients with stricture
respond well to ATT, and it depends upon the location of the
stricture [4].

Tubercular perforations are mostly ileal and proximal
to a stricture. In our study too, all three perforations were
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proximal to a stricture. If perforation and stricture are close
to one another, segmental resection is performed [24]. If the
stricture is distant, it can be dealt with by stricturoplasty or
resection, depending on its length, and the perforation can be
closed in layers [22]. Our patients had perforation close to
strictures. Therefore, we performed resection with end-to-end
anastomosis as recommended [24].

Multiple strictures were seen in half of our patients with
stricture. Multiple stricture is an indication for resection and
anastomosis [25,26]. Because of the risk of malabsorption
and obstruction, bypass procedures such as ileotransverse
anastomosis are not performed nowadays [7]. The most
commonly performed operation in the study was resection
with end-to-end anastomosis in 20 patients, followed
by adhesiolysis and evacuation of pus in 15 patients.
Multiple strictures are less likely to respond to ATT
than that of single stricture [4,9,23]. Despite high failure
rates, ATT remains the first line of treatment. Failure of
treatment and obstruction are indications for surgery [27].
Right hemicolectomy or limited ileocolic resection with
ileoascending anastomosis was performed in 5 patients
each due to RIF mass. Therefore, patients with abdominal
TB can either be managed with ATT, endoscopic measures,
or surgery. Colonoscopic intervention is difficult in small
bowel lesions, particularly stricture.

Ahmed et al. recommended histopathology for diagnosing
TB, and, in a high TB prevalent area, it is a reliable
gold standard [28]. They also concluded that in endemic
areas, the majority of granulomatous lesions without
necrosis should be considered to be TB and suggested
more specific tests such as TB-polymerase chain reaction
or immunohistochemistry for diagnosis in developed
countries [28]. Caseation necrosis is particularly associated
with M. tuberculosis and has been found to be more specific
and sensitive [29]. Being in a high TB prevalent area,
we rely on histopathology for the diagnosis of TB. We
observed chronic caseating granulomatous inflammation in
90% of our patients. In 10% of cases, we noticed chronic
granuloma without caseation and with ill-defined aggregates
of epithelioid histiocytes. Of the 50 patients, only 2 proved
ZN stain positive.

Twelve patients developed postoperative complications,
with the most common being wound infection (12%) followed
by chest infection (8%) and burst abdomen (4%). All patients
were followed up for 6 months, and complete resolution of
symptoms and weight gain was noted in all.

The mortality rate ranges between 4% and 12% due
to delayed diagnosis and injudicious treatment [19]. High
mortality rate between 14% and 50% is observed in toxemia,
hypoproteinemia, anemia, and immunosuppression [9,22].
There was no mortality among the patients studied.

Retrospectively, all our patients were cured following ATT,
which confirms the diagnosis. This study also suggests that
in endemic or high-prevalence areas, one can treat TB on
the basis of strong clinical suspicion supported by laboratory,
radiology, and histopathological examination.
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Limitations of the study

As we included patients presenting to the surgical OPD
and emergency at a medical college hospital, there could have
been some uncaptured selection bias. Furthermore, we did not
perform CT scan abdomen in all patients with obstruction for
logistical reasons elaborated earlier.

Salient observations from this study are:

1. Although ileocecal involvement is the most common
location for intestinal TB, we found the ileum to be the
most common site, particularly for surgical abdominal TB

2. Suspected abdominal TB in endemic areas based on X-ray
and USG can be successfully managed without the need
for CT

3. Limited resection with ileoascending anastomosis is as
good as right hemicolectomy and is a practical operative
alternative.

CONCLUSION

Abdominal TB causes a significant problem in diagnosis
due to nonspecific symptomatology and lack of specific
laboratory tests. A high index of suspicion is required,
and diagnosis chiefly relies on strong clinical suspicion
and aggressive investigation. It is most commonly seen in
young adults. Intestinal obstruction was the most frequent
presentation. USG and X-ray were an integral part of the
diagnosis. CT scan is rarely required. Although anemia and
ESR are both nonspecific features, they may help in supporting
the clinical and pathological findings. The most common site
of involvement in the present study was the ileum. Intestinal
obstruction was the most common indication for operation,
with resection and end-to-end anastomosis being the most
common operation. In endemic or high-prevalence areas, one
can treat TB on the basis of strong clinical suspicion supported
by laboratory, radiology, and histopathological examination.
The mainstay of treatment is medical therapy though timely
surgical intervention is required in a sizable number of
patients.
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