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A B S T R A C T

Tuberculosis involvement of the gastrointestinal tract, peritoneum, and associated viscera is an uncommon but
well described entity. While peritoneal tuberculosis and tuberculous enteritis are more common, involvement of
the esophagus, stomach, colon, rectum, anus, liver, bile ducts, gallbladder, and pancreas can occur. Diagnosis is
challenging as cases often mimic neoplasm or inflammatory bowel disease. In this review we outline the pa-
thogenesis, clinical presentation, diagnostic testing, and treatment strategies pertaining to such cases.

Introduction

Tuberculosis (TB) is a global epidemic. In 2015, the WHO estimated
there were 10.4 million new cases of TB and 1.4 million deaths
worldwide. This included 1.2 million new cases and 0.4 million deaths
in patients co-infected with human immunodeficiency virus (HIV) [1].
TB disproportionately affects patients afflicted by poverty, regardless of
where they live in the world [2]. Although TB is much less common in
the United States, it continues to be a public health concern. In 2014,
the CDC reported 9421 new cases of TB in the United States (66% of
which occurred among foreign born people) and in 2013 the CDC re-
ported 555 deaths due to TB [3].

Given its prevalence and often non-specific presentation, cases of
extrapulmonary tuberculosis (EPTB) are often difficult to diagnose and
manage. Here, we present an overview of extra-pulmonary tuberculosis
involving the peritoneum, gastrointestinal tract and associated viscera
including the liver, bile ducts, pancreas, and gallbladder.

Overview

TB of the gastrointestinal tract, peritoneum, and associated viscera
(collectively known as abdominal TB) is the sixth most frequent form of
EPTB after lymphatic, genitourinary, bone, miliary, and CNS tubercu-
losis [4]. Peritoneal TB is the most common presentation of abdominal
TB. Epidemiologic data suggests a predominance of peritoneal tu-
berculosis and tuberculous enteritis in younger patients less than 45
years of age [5,6]. TB may manifest in any location throughout the

luminal gastrointestinal tract from the oral cavity to the rectum, al-
though certain locations, such as the ileocecum are more common.
There are common features that pertain to abdominal TB regardless of
the anatomical site involved.

Pathogenesis

Abdominal tuberculosis develops from invasion of pathogenic bac-
teria, triggering damaging granulomatous inflammation. Such invasion
and inflammation can lead to ulceration, bleeding, and perforation. The
spread of pathogenic bacteria to the gastrointestinal tract occurs via
four main routes. These routes of acquisition include swallowing of
contaminated respiratory tract secretions, hematogenous spread from
active pulmonary infection, contiguous spread from adjacent infected
viscera or lymph nodes, and uncommonly ingestion of contaminated
unpasteurized dairy products [7–9]. When contaminated sputum or
food is ingested pathogenic bacteria invade through the intestinal epi-
thelium and into the submucosa. Areas within the gastrointestinal tract
containing high concentrations of lymphoid tissue and M-cells, such as
the terminal ileum, are particularly susceptible to invasion [5]. In ad-
dition to inflammatory damage of the gastrointestinal tract wall, pa-
thologic involvement of the gastrointestinal vasculature occurs. This is
evidenced by histopathologic studies of mesenteric vessels in patients
with tuberculous enteritis. When examined microscopically these ves-
sels show granulomatous inflammation within the arterial wall and
thrombosis with the arterial lumen. Thus, ischemia may exacerbate the
gastrointestinal damage initiated by this localized granulomatous
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inflammation [4].

Testing

Tuberculin skin testing (TST) and interferon gamma release assay
(IGRA) are usually positive in cases of abdominal tuberculosis.
However, a positive result cannot distinguish between latent and active
infection, and negative TST or IGRA does not exclude active tubercu-
losis infection. This limits their utility in diagnosis of active abdominal
TB [8]. Smear microscopy and mycobacterial culture should be per-
formed in all cases of suspected TB infection. Histologic examination
should be performed if tissue is obtained. The gold standard for diag-
nosis is positive culture growth. However, the clinical utility of culture
is limited by its relative low yield and the prolonged period (often
weeks) required for growth to be detected [10]. For example, in cases of
peritoneal tuberculosis, culture of ascitic fluid and tissue sampling has a
sensitivity of only 35%6. As such, adjunctive testing may be considered
when possible. The Xpert MTB/RIF (Xpert) assay is a nucleic acid am-
plification test that identifies the presence of Mycobacterium tubercu-
losis DNA, while having the additive benefit of detecting gene muta-
tions conferring rifampin resistance. The assay uses five molecular
probes targeted to the 81 bp rpoB core region [11]. The pooled sensi-
tivity of the Xpert assay in lymph node samples, gastric aspirates, and
ascitic fluid samples is 96%, 78%, and 59% respectively [10,12]. There
is limited data regarding the sensitivity in fecal samples although one
small study found sensitivity to be 100% and 50% in patients with
sputum positive and sputum negative disease respectively [13]. Such
data on testing extra pulmonary samples is not robust and limited to
international studies, and the Xpert assay is currently only approved for
use on respiratory samples in the United States. Due to such limitations,
PCR testing of extra pulmonary samples is often done using ‘home
grown’ laboratory developed molecular assays using unique proprietary
primers. Such differences in testing make comparison of PCR testing
used throughout the United States quite difficult.

Treatment

The current INDEX-TB guidelines for treatment of EPTB recommend
standard treatment for all forms of abdominal TB. This consists of two
months of four drug therapy (rifampin, isoniazid, pyrazinamide,
ethambutol) followed by four months of two drug therapy (rifampin,
isoniazid) [14]. These guidelines carefully note that this re-
commendation is largely extrapolated from study of pulmonary TB
treatment, and that there is a paucity of data specific to treatment of
abdominal TB. Providers should employ directly observed therapy
(DOT) as outlined by the World Health Organization (WHO). Although
DOT has not been extensively studied in abdominal TB, we advocate for
the use of observed therapy based on its demonstrated benefit in pa-
tients with pulmonary tuberculosis. This recommendation aligns with
the current Infectious Diseases Society of America (IDSA) and American
Thoracic Society (ATS) guidelines [15].

A clinical dilemma that can occur is how to approach treating a
patient with active pulmonary TB who also reports abdominal symp-
toms. While treatment of active pulmonary TB is adequate to treat most
manifestations of coexisting abdominal disease, care should be taken to
assess for abdominal complications that may not respond fully to drug
therapy. Such complications may require endoscopic or surgical inter-
ventions, and are discussed in detail in the following sections.

Drug resistance

Single and multi-drug resistant TB (MDR-TB) infections are be-
coming more common. In 2017, the WHO estimated an incidence of
601,000 MDR-TB cases worldwide. Rapid molecular drug susceptibility
testing is recommended for patients who have been previously treated
for tuberculosis, have been in contact with patients with known MDR

TB, those who were born in or spent more than one year in a country
with a moderate TB incidence (≥20 cases per 100 000 people or a MDR
TB prevalence greater than 2%), or HIV co-infected patients [16]. If
culture growth is available causative organisms can be tested for drug
susceptibility, allowing for tailored drug therapy. Recommendations
regarding specific drug regimens for MDR-TB are beyond the scope of
this review [17].

Tuberculosis of the gastrointestinal tract, peritoneum, and
associated viscera

Peritoneal tuberculosis

Peritoneal tuberculosis is a manifestation of EPTB that requires a
high degree of suspicion to diagnose. Diagnosis is often delayed weeks
to months after the onset of symptoms [18,19]. One contributing factor
to this delay is the presence of overlapping conditions (such as cir-
rhosis) that may provide an explanation for a multitude of patient
symptoms. Peritoneal tuberculosis affects both sexes equally, and most
commonly impacts those 35–45 years old [6]. Risk factors for devel-
oping peritoneal TB include states of immunosuppression (most pro-
minently HIV/AIDS), kidney failure requiring dialysis, cirrhosis, and
malnutrition [20,21].

Peritoneal infection most commonly results from hematogenous
dissemination, although direct spread from involved areas of the gas-
trointestinal tract may occur. Concomitant pulmonary disease exists in
14% of patients 6. Once infected, the peritoneal membrane becomes
thickened and hypervascular, and there is formation exudative protei-
naceous ascites in most cases.

Three patterns of peritoneal TB are classically described. This in-
cludes a pattern of thickened peritoneum with ascites and scattered
tubercular nodules; thickened peritoneum with ascites but without tu-
bercles; and markedly thickened peritoneum with extensive fibrous
adhesions and a relative absence of ascites. This third type is also
known as a fibroadhesive, dry, or plastic pattern and corresponds to the
classically described ‘doughy abdomen’ on physical exmaination
[22,23]. This fibroadhesive pattern is least common, occurring in only
5–13% of peritoneal TB cases [22].

The clinical presentation of peritoneal TB is non-specific, often
manifesting with an insidious development of systemic symptoms. The
most common signs and symptoms include ascites (73%), abdominal
pain (65%), weight loss (61%), fever (59%), diarrhea (21.4%), and
constipation (11%). Lab testing is non-specific although normocytic
anemia, thrombocytosis, monocytosis, and elevated erythrocyte sedi-
mentation rate are characteristic [6].

Diagnostic paracentesis should be performed in all patients with
ascites in whom peritoneal tuberculosis is a consideration. Ascitic fluid
is typically straw colored but can be hemorrhagic in some cases. An
ascites protein level ≥2.5 g/dL, serum albumin to ascitic fluid albumin
ratio (SAAG) of less than 1.1 g/dL, elevated adenosine deaminase level
>30 U/L, and a cell count of 500–1500 cells/mm3 with lymphocytic
predominance is indicative of peritoneal TB. While ascitic fluid protein
level ≥2.5 g/dL and SAAG< than 1.1 g/dL is present in essentially all
cases of peritoneal TB, it is not necessarily unique to peritoneal TB. This
can be due to the presence of a co-existing condition such as cirrhosis,
heart and renal failure which can confound basic peritoneal fluid ana-
lysis. While positive culture is considered the gold standard, ascitic fluid
and tissue culture have low yield (sensitivity 35%), and may take weeks
to show growth. Only 3% of samples are smear positive (with
Ziehl–Neelson stain) [6]. Molecular testing of ascitic fluid samples
using a PCR assay can be considered as an adjunctive test [10,12].

Ultrasound and computerized tomography (CT imaging) are useful
in identifying disease features, but perhaps the greatest utility of these
modalities is identification of target sites for fluid and tissue sampling.
Characteristic CT findings include ascites, mesenteric lymphadeno-
pathy, a thickened hypervascular peritoneum, tubercular nodules,
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fibrous adhesions, and abnormal omental findings. Peritoneal carcino-
matosis, Crohn's disease, and sarcoidosis may mimic the radiographic
appearance of peritoneal TB, and these conditions should be considered
when such radiographic findings are seen.

While clinical presentation, laboratory testing, peritoneal fluid
testing, and imaging may confer a strong suspicion for peritoneal TB,
diagnostic laparoscopy is often required to confirm the diagnosis.
Forgoing laparoscopy until peritoneal fluid cultures result may portend
increased mortality [24]. Laparoscopic visualization and tissue sam-
pling for histologic examination have high diagnostic yield [22]. When
visualization is coupled with histologic evaluation sensitivity is 98%6.
Laparoscopy provides opportunity for direct observation of the afore-
mentioned patterns that can include various combinations of elements
including scattered tubercular nodules, thickened hypervascular peri-
toneum, fibrous adhesions, and omental abnormalities. Histologic ex-
amination demonstrates typical tubercular granulomas, and may show
mycobacterial organisms with staining (Fig. 1).

Despite low yield, mycobacterial cultures should still be obtained
and if positive are particularly useful for drug susceptibility testing. In
accordance with guidelines, standard therapy for peritoneal tubercu-
losis consists of two months of four drug therapy (rifampin, isoniazid,
pyrazinamide, ethambutol) followed by four months of two drug
therapy (rifampin, isoniazid) [14]. Complications of peritoneal TB in-
cluding bowel perforation, intestinal obstruction secondary to fibrous
adhesions, fistula formation, and hemorrhage can occur [6].

Small bowel tuberculosis (tuberculous enteritis)

Involvement of the small intestine by TB is commonly referred to as
tuberculous enteritis. The ileocecal region is the most commonly in-
volved area of the luminal gastrointestinal tract. The predilection for TB
to involve the ileocecal region is dependent upon a multitude of factors
that include physiologic stasis of bowel contents, intimate mucosal
contact due to complete digestion, and the predilection of lymphoid
tissue as discussed above [4].

Tuberculous enteritis progresses slowly, and patients may not seek
medical care until complications occur. Symptoms are generally vague
and consist of fever, abdominal pain (often chronic), night sweats, fa-
tigue, weight loss, constipation, diarrhea, and bleeding. A palpable
abdominal mass can sometimes be felt, most often in the right lower
quadrant.

There are three main morphologic forms of tuberculous enteritis;
ulcerative, hypertrophic, and ulcerohypertrophic [4]. Ulcerative mor-
phology predominates in 60% of cases, followed by ulcerohypertrophic

(30%), and hypertrophic (10%) [9]. Ulcerative tuberculous enteritis is
characterized by single or multiple mucosal ulcerations which are ty-
pically oriented in the transverse direction, often circumferentially.
This form typically affects the jejunum, ileum, and cecum. Complica-
tions include perforation, bleeding, fistula formation, and obstruction
secondary to fibrotic stricture formation as ulcerations heal. Ulcer-
ohypertrophic tuberculous enteritis is characterized by inflammatory
psuedotumor formation accompanied by thickening and ulceration of
the intestinal wall. Hypertrophic tuberculous enteritis manifests with
scarring, fibrosis, and psuedotumor formation, most commonly invol-
ving the ileum and cecum. Complications of ulcerohypertrophic and
hypertrophic forms are similar to the ulcerative form, although mass
effect may cause mechanical obstruction regardless of stricture forma-
tion [25].

Laboratory abnormalities in tuberculous enteritis are also non-spe-
cific, although anemia and an elevated erythrocyte sedimentation rate
are characteristic findings. Gastrointestinal or visceral tissue, ascitic
fluid, and lymph node tissue can all be sent for smear microscopy,
mycobacterial culture and PCR assay testing. Although not included in
current guidelines, acid fast smear, mycobacterial cultures and PCR
assay testing on stool samples can be considered as adjunctive testing.
We recommend that patients with TB enteritis be tested with three
spontaneous or induced sputum specimens to evaluate for concomitant
pulmonary TB. If possible, molecular drug resistance testing should be
performed to evaluate for rifampin and isoniazid resistance, as con-
ventional culture based drug susceptibility typically takes several
weeks. Rapid detection of resistance allows for earlier initiation of ef-
fective therapy for drug-resistant TB [26].

A variety of imaging modalities may be utilized in the diagnostic
evaluation of suspected gastrointestinal TB. Barium studies are useful in
demonstrating mucosal ulceration, stricture, a deformed cecum, or a
dilated and incompetent ileocecal valve. Cross sectional imaging with
computerized tomography (CT) is useful in identifying intra and extra-
luminal pathology, as well as abdominal lymphadenopathy. Findings
characteristic of TB associated abdominal lymphadenopathy include
markedly enlarged lymph nodes with hypodense centers. These hypo-
dense centers are representative of caseous liquefactive necrosis. CT
may also show characteristic concentric intramural ileocecal thickening
[27]. Endoscopy is perhaps the most useful modality and can identify
ulcers, strictures, deformation of the cecum, ileocecal valve in-
competence, and fistulas through direct visualization. Endoscopy pro-
vides the additional ability to perform diagnostic tissue sampling dis-
cussed above.

Histopathologic examination typically demonstrates large nu-
merous caseating granulomas in submucosa and serosa with sur-
rounding fibrosis, however noncaseating granulomas can also be found
(Fig. 1). In patients with known active pulmonary TB and clinical
symptoms, endoscopic, or radiographic findings suspicious for tu-
berculous enteritis, it may be acceptable to make a presumptive diag-
nosis without tissue culture or histopathology. However, careful con-
sideration must be given not to overlook other potential etiologies that
may mimic tuberculous enteritis. If a decision is made to treat em-
pirically based on a presumptive diagnosis, follow up endoscopy may
be considered to assess for resolution of abnormalities.

The differential diagnosis for patients suspected to have tuberculous
enteritis includes Crohn's disease, typhlitis, infectious etiologies (ame-
biasis, yersiniosis, histoplasmosis, actinomycosis), and neoplasm (lym-
phoma, colon cancer). In particular, it can be very difficult to differ-
entiate tuberculous enteritis from Crohn's disease. This is of great
importance, as initiation of immunosuppression for presumptive in-
flammatory bowel disease can lead to exacerbation or dissemination of
TB [28]. Contrasting clinical, radiographic, endoscopic, and histologic
features is crucial to differentiate tuberculous enteritis from Crohn's
disease (Table 1) [29–35]. When a definitive diagnosis remains in doubt
after an extensive workup has been completed, a prudent strategy may
be to consider empiric anti-tuberculous therapy before initiating

Fig. 1. H&E stain of TB granuloma with visible TB organism (arrow).
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immunosuppressant medications.
In accordance with guidelines, standard treatment of tuberculous

enteritis consists of two months of four drug therapy (rifampin, iso-
niazid, pyrazinamide, ethambutol) followed by four months of two drug
therapy (rifampin, isoniazid) [14]. Concerns have been raised about
drug absorption in the setting of active TB infection, in particular with
regard to rifampin and isoniazid [36]. In theory this may be even more
of a factor when there is extensive disease burden in the small bowel,
and patients should be monitored closely for treatment failure. Clinical
improvement can be expected in as soon as two weeks following in-
itiation of therapy, while endoscopic improvement can be seen after
three months [37]. If clinical symptoms persist beyond two weeks, an
alternative diagnosis, disease complications, drug malabsorption, or
drug resistant disease should be considered [38].

Adjunctive endoscopic and surgical interventions are employed to
manage complications when necessary. Mucosal ulcerations, low grade
obstructions and small fistulas typically respond to medical therapy,
and surgery can be avoided. However, in some cases, mucosal healing
may lead to scarring and late onset obstruction necessitating surgical
resection. Surgery is indicated for complications such as perforation,
massive bleeding, intestinal ischemia, or refractory obstruction. Short
segment strictures can occasionally be managed with strictureplasty
[39] preventing the need for bowel resection, or colonic balloon dila-
tion [40]. Both options offer potential effective, minimally invasive
therapeutic options.

Esophageal tuberculosis

Esophageal tuberculosis is uncommon, but multiple cases have been
reported in the literature [41,42]. Most cases of esophageal tuberculosis
occur secondary to tuberculosis infection elsewhere in the body. In such
cases the most common etiology of esophageal infection is spread of
infection from the respiratory tract and mediastinum. Isolated primary
esophageal tuberculosis infection is less common, but can occur [43].
Dysphagia is the most common presenting symptom [43,44], although
odynophagia can also occur [45]. Lesions most commonly occur in the
mid and lower esophagus and are usually ulcerative. Infection may also
present as an infiltrative growth that may be confused for an esophageal
neoplasm [46–48]. Occasionally, esophageal symptoms may results for
extrinsic compression by enlarged lymph nodes. Barium esophagram is
useful to delineate ulcers and infiltrative growth, while CT is useful is
characterizing existing thoracic lymphadenopathy [43]. Endoscopic
ultrasound allows for evaluation of both the esophageal mucosa and
mediastinal lymph node simultaneously. Additionally, it allows for
tissue sampling and biopsy [49]. Severe complications such as eso-
phageal abscess [50], perforation [51], massive hematemesis [52], and
esophagotracheal, esophagobroncheal, and esophagomediastinal fistula

formation [53,54] have been reported. Definitive diagnosis is made
through tissue sampling with standard smear microscopy, histologic
examination, and culture. Standard anti-tuberculous therapy as out-
lined above is recommended in all cases [41].

Gastroduodenal tuberculosis

Gastroduodenal tuberculosis is an uncommon but well-known en-
tity. Patients may present with gastric outlet obstruction, ulceration,
upper gastrointestinal hemorrhage, or pseudotumor formation. Patients
commonly report symptoms of dyspepsia for a prolonged period of time
prior to diagnosis [55]. Instances of gastric outlet obstruction occur
primarily because of TB invasion of the gut wall, although extrinsic
compression by enlarged epigastric and periduodenal lymph nodes can
occur. Fistula formation is possible, and choledocho-duodenal, pyelo-
duodenal, and aortoduodenal fistulas have been reported in the litera-
ture [56–58]. Barium studies may be useful in localizing areas of fis-
tulization, luminal narrowing or ulceration [59]. Ultrasound and CT
imaging are useful for the identification of mass lesions. Diagnosis of
gastroduodenal TB is typically made using upper gastrointestinal en-
doscopy with tissue sampling with biopsy or mucosal resection for di-
agnostic testing. A surgical specimen is sometimes required for patho-
logic evaluation if endoscopic sampling is non-diagnostic. Treatment
for gastric outlet obstruction may require surgical intervention if there
is a poor response to anti-tuberculosis therapy. In the case of luminal
narrowing, endoscopic balloon dilation can be useful. Surgical resection
is considered if anti-tuberculosis therapy and endoscopic intervention
fails to improve obstructive symptoms [60–62]. Standard anti-tu-
berculous therapy as outlined above is recommended in all cases.

Colorectal tuberculosis

Colonic tuberculosis is uncommon but is well described in the lit-
erature [63,64]. Similar to tuberculous enteritis, the clinical presenta-
tion is non-specific and may include fever, weight loss, abdominal pain,
gastrointestinal bleeding and diarrhea. A palpable abdominal mass is
sometimes present. The cecum is most commonly involved, although
any portion of the colon may be affected. Endoscopic findings include
ulceration, bleeding, nodules, strictures, and fibrous bands. Polypoid
lesions mimicking colonic neoplasia may also be present [65,66]. The
most common complication is colonic perforation [67,68] requiring
urgent surgical intervention. Definitive diagnosis is made utilizing the
testing described above. Standard anti-tuberculous therapy as outlined
above is recommended in all cases.

In addition to colonic involvement, tuberculous involvement of the
rectum and anus has been reported. This is quite rare, with involvement
of the anus representing only 1% of abdominal TB [69]. Anorectal tu-
berculosis typically occurs in the setting of colonic tuberculosis, al-
though isolated disease has been reported [70]. Presentation includes
anal fissure, perirectal fistula, perirectal abscess, and non-healing or
recurrent peri-anal lesions [25,71]. Complications of massive rectal
bleeding [72] and rectal stricture [73] have been reported. Initial di-
agnosis can be difficult due to disease rarity. It should be considered in
at risk populations, particularly when rectal or anal lesions continue to
recur and fail to respond to conservative treatment. As discussed above,
such a presentation may mimic Crohn's disease, and great care must be
given to make a correct diagnosis. Severe disease may necessitate sur-
gical intervention, and standard anti-tuberculous therapy as outlined
above is recommended in all cases.

Hepatobiliary

Tuberculous of the hepatobiliary tract is uncommon, and accounts
for about 1% of all tuberculous infections [74]. TB involvement of the
hepatobiliary tract may be isolated, associated with additional enteric
involvement, or occur in the setting of miliary tuberculosis. It may

Table 1
Tuberculous enteritis vs. Crohn's disease.

Crohns TB

No Ascites Ascites
Linear ulcers, cobblestoning Transverse or cirumferential ulcers
Normal mucosa adjacent to ulcer Inflamed mucosa adjacent to ulcer
Mucosal granulomas predominate Submucosal granulomas predominate
Granulomas small≤ 200

micrometers)
Granulomas large (>200 μm)

Granulomas infrequent (<5 per
biopsy)

Granulomas frequent (≥5 per biopsy)

Granulomas non-confluent, non-
caseating

Granulomas confluent, caseating

Normal IC valves Incompetent or patulous IC valve
No acid-fast bacilli Acid-fast bacilli
No or low-grade fever High grade fever
Small inflammtory lyphadenopathy Large lymphadenopathy with necrotic

centers
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manifest in a variety of ways including tuberculous pseudotumor [75],
tuberculous cholangitis [76], tuberculous liver abscess [77], and tu-
berculous hepatitis [74]. Fulminant hepatic failure has been reported
but is exceedingly rare [78]. Biliary involvement may result from ex-
trinsic compression of the biliary tree by enlarged tuberculous lymph
nodes, hepatic granulomas, or from direct involvement of biliary epi-
thelium. Cases of obstructive jaundice secondary to TB are often mis-
taken for pancreatic adenocarcinoma or cholangiocarcinoma [79].

Symptoms of hepatobiliary tuberculosis may be non-specific. The
most common presenting symptoms include upper abdominal pain
(45–66%), fever (63–90%), and weight loss (55–75%). Clinical findings
include hepatomegaly (80–96%), splenomegaly (25–55%), and jaun-
dice (20–35%) [74,80–83]. On examination the liver may be hard and
nodular (55%) and tender (36%) [81]. Liver function tests including
aspartate aminotransferase, alanine transaminase, alkaline phospha-
tase, and bilirubin are often abnormal, however not diagnostic of he-
patobiliary tuberculosis. Derangements in markers of synthetic liver
function such as prolonged prothrombin time, decreased albumin, and
decrease platelet count are less common. Overall, laboratory testing is
nonspecific [84].

Various imaging modalities can be useful in the evaluation of he-
patobiliary TB. Hepatomegaly is commonly seen is all forms of imaging.
Abdominal X-ray may show areas of hepatic calcification indicative of
large calcified tuberculomas. Abnormal chest x-ray demonstrating
pulmonary tuberculosis has been reported in 75% of patients with
confirmed hepatobiliary TB [83]. In isolated haptic tuberculosis diag-
nostic yield is higher with ultrasound, CT or laparoscopic assisted liver
biopsy. Ultrasound may show bile duct dilation when obstruction is
present, and may show hypoechoic or complex masses representing an
abscess or pseudotumor (Fig. 2). Such ultrasound findings may be
confused with hepatic neoplasm [85].CT imaging may show caseating
tuberculous granulomas which are characterized as non-enhancing, low
density lesions with peripheral rim enhancement. Such lesions may be
indistinguishable from primary hepatocellular tumors or metastatic
disease (Fig. 3) [86,87]. Laparoscopy can be utilized for targeted liver
biopsy and macroscopic visualization of the liver with tuberculomas
appearing as white irregular nodules. Endoscopic retrograde cho-
langiopancreatography (ERCP) has diagnostic and therapeutic role and
is indicated in patients presenting with obstructive jaundice. Alvarez
et al described ERCP findings in 26 patients and reported hilar stricture
in 61.5%, beaded appearance of the common bile duct with segmental
areas of dilation and constriction in 19%, dilation of intrahepatic bile
duct in 27%, and beaded appearance of the intrahepatic bile ducts in
23% patients [80]. The utility of ERCP may be augmented with the
concomitant use of endoscopic ultrasound [88].

Definitive diagnosis is made through tissue sampling with standard
smear microscopy, histologic examination, and culture. Caseating

granuloma formation is characteristic, which may coalesce to form
larger, calcified tuberculomas. These large calcified tuberculomas are
more common in the liver than in other areas of the gastrointestinal
tract afflicted with TB [84]. AFB stains have been reported to be posi-
tive in 7–59% patients, with positive staining being more common in
those with tuberculous abscess and liquified caseous material [80].

Treatment with standard anti-tuberculous therapy is indicated in all
cases of hepatobiliary involvement [14,89]. Careful monitoring is re-
quired to assess for drug induced hepatotoxicity, given that patients
will already have some degree of liver injury from the underlying TB
[90]. This should be done with frequent checks of liver function tests
(monthly at a minimum). In cases in which there is significant liver
injury at treatment onset, or in which drug induced hepatoxicity occurs
during the treatment course, stopping isoniazid in favor of alternative
drug therapy should be strongly considered [84].

In patients with obstructive jaundice, antituberculous therapy is
recommended in combination with decompression of the biliary tract.
The can be achieved by endoscopic retrograde cholangiopancreato-
graphy (ERCP) and stent placement, percutaneous trans-hepatic biliary
drainage (when expertise in therapeutic biliary stenting is unavailable),
or surgical intervention [91,92]. Tuberculous liver abscess is managed
with antituberculous therapy and percutaneous drainage [86,93].

Gallbladder

Rarely, EPTB may manifest within the gallbladder. Tuberculous
involvement of the gallbladder may be isolated, associated with addi-
tional enteric involvement, or occur in the setting of disseminated tu-
berculosis. Most frequently, TB involvement of the gallbladder will
present with symptoms of biliary colic or cholecystitis. The diagnosis is
often unexpected and only discovered after cholecystectomy and sur-
gical pathology is reviewed [94,95]. Ultrasound is the imaging mod-
ality of choice to identify features of cholecystitis, but findings are not
unique to tuberculosis infection [96]. Rare complications have been
reported including gallbladder perforation [97] and post-cholecys-
tectomy biliary fistula formation [98]. Completion of a treatment
course with standard anti-tuberculous therapy is indicated regardless of
whether or not definitive cholecystectomy is performed [95].

Pancreas

Abdominal tuberculosis may manifest in the pancreas, although
uncommonly. It may be isolated, associated with additional enteric
involvement, or occur in the setting of disseminated tuberculosis [99].
Most commonly, TB involvement of the pancreas presents as a pan-
creatic mass most often misdiagnosed as pancreatic adenocarcinoma.Fig. 2. Ultrasound image showing hepatic abscess (arrow).

Fig. 3. CT Image showing hepatic abscess (arrow) and abdominal ascites.
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TB involvement of the pancreas may also masquerade as intraductal
pancreatic mucinous tumor [100] or focal pancreatitis [101]. TB of the
pancreas is sometimes only identified after surgical resection of the
affected pancreas [102]. Complications including gastrointestinal
bleeding [103] and pancreatic abscess [104] have been reported. Cross
sectional imaging with CT or MRI may show focal mass or diffuse
pancreatic enlargement [105]. Endoscopic ultrasound, with diagnostic
FNA has been shown to be effective as a means of obtaining a diagnosis
[106,107]. Treatment with standard anti-tuberculous therapy is in-
dicated, with invasive interventions reserved for select complications.

Conclusion

In conclusion, tuberculous involvement of the peritoneum, gastro-
intestinal tract and associated viscera is an uncommon but well

described entity. While peritoneal tuberculosis and tuberculous en-
teritis are most common, involvement of the esophagus, stomach,
colon, rectum, anus, liver, bile ducts, gallbladder, and pancreas can
occur (Fig. 4). Diagnosis is challenging as cases often mimic neoplasm
or inflammatory bowel disease. Clinicians should incorporate abdom-
inal TB in their differential diagnosis, with key disease features in mind
(Fig. 5). Definitive diagnosis is made via fluid and tissue analysis. All
cases regardless of anatomic involvement warrant standard anti-tu-
berculous therapy. Invasive and specialized interventions are reserved
for select complications.
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