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Introduction

Abstract

A high incidence of tuberculosis (TB), especially in endemic countries, makes this infec-
tious disease a concern. Abdominal TB contributes to 10% of extrapulmonary TB. Due
to nonspecific clinical, radiological, and endoscopic findings, diagnosing abdominal TB
continues to be a challenge. Hence, a precise diagnosis is needed. The diagnosis of gas-
trointestinal disease using endoscopic ultrasound (EUS) is often performed due to its
high resolution and ability to provide a real-time visual representation of the gastrointes-
tinal tract and extramural structures. EUS-guided fine-needle aspiration (FNA) and fine-
needle biopsy (FNB) have helped diagnose TB as they offer an adequate specimen for
cytology or histopathological examination. This method is considered safer, more effec-
tive, and more efficient. The capacity of EUS to diagnose abdominal TB based on the
affected organs was examined via a literature search. We reviewed the role of EUS in
diagnosing esophageal, gastric, pancreatic, peripancreatic, hepatosplenic, peritoneal, and
intestinal TB. Generally, EUS aids in diagnosing abdominal TB. In some organs, it is
superior to other diagnostic modalities. However, further examinations, such as cytology
or histopathology and microbial, are still needed. We also studied the roles of EUS-FNA
and EUS-FNB. EUS-FNA has shown a high diagnostic yield in esophageal (94.3—
100%), pancreatic and peripancreatic (76.2%), and intestinal TB (84.1%). As minimally
invasive methods, EUS-FNA and EUS-FNB can successfully provide sufficient samples.
EUS is a functional diagnostic modality for abdominal TB. EUS-FNA and EUS-FNB
provide sufficient samples safely and efficiently for further cytology, histopathology, and
microbial examinations.

method for diagnosing benign and malignant gastrointestinal dis-

Tuberculosis (TB) is one of the most common infectious diseases
with approximately 9.9 million cases globally." Its most frequent
presentation is pulmonary TB, nevertheless; 10-20% of TB
infections are extrapulmonary. Abdominal TB represents 10% of
extrapulmonary TB infections, with peritoneal and intestinal TB
being ubiquitous.> Patients may present with chronic diarrhea,
weight loss, fever, and ascites. TB is known as “the great imita-
tor” due to its nonspecific presentation. Therefore, diagnosing
abdominal TB may be challenging due to its nonspecific find-
ings.? Precise diagnosis is vital, as different treatment approaches
depend on the diagnosis.*>

Endoscopic ultrasound in diagnosing
abdominal tuberculosis

In recent years, the use of endoscopic ultrasound (EUS) has
increased because it provides a real-time image with enhanced
resolution of the gastrointestinal tract and the extramural struc-
tures surrounding it. It is an effective, efficient, and economical

eases. A radial echoendoscope can achieve a 360° field of view
with a clear visualization of each subepithelial wall. It can also
identify the particular layer where the lesion arises.® EUS-guided
fine-needle aspiration (FNA) was reported to provide a suitable
specimen for diagnosis in over 90% of cases. It also has the
advantage of being able to reach isolated lesions. Therefore, con-
ventional invasive methods can be avoided when obtaining histo-
logical samples.” Current studies have reported the use of EUS
in cases of gastrointestinal TB. A review was done by Bansal
et al. about EUS for gastrointestinal tuberculosis. They summa-
rized that EUS is an essential tool for diagnosing many forms of
abdominal TB. EUS is also able to give a characteristic morphol-
ogy and an adequate tissue sample with high sensitivity.® This
review article discusses the function of EUS in diagnosing
abdominal TB based on the affected organs.

Esophageal tuberculosis

Esophageal TB is uncommon and has nonspecific clinical, labo-
ratory, radiological, and endoscopic features. With prevalence
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below 0.2% in all TB patients, esophageal TB usually occurs
secondary to mediastinal lymphadenopathy, which causes
narrowing or infiltration of the esophageal wall.”'® Patients may
complain of systemic TB symptoms such as dysphagia,
odynophagia, and retrosternal pain. Owing to the nonspecific
nature of the disease, it is often mistaken for esophageal carci-
noma and submucosal tumors.'! Differential diagnoses for
esophageal tuberculosis are carcinoma of the esophagus, Crohn’s
disease of the esophagus, and sarcoidosis.'>'® Table 1 provides
distinctive characteristics of differential diagnoses.

Esophageal TB on EUS is characterized by masses with
homogenous or heterogeneous hypoechoic thickening of the
esophageal wall and disruption of the esophageal adventitia. A
retrospective study by Xiong et al. reported that among
11 patients examined with EUS, 8 presented with heterogeneous
hypoechoic lesions with unclear margins and unequal interior
hyperechogenic strands and foci. They observed an interrupted
five-layer structure of the esophageal wall in the other three
patients. Enlarged mediastinal lymph nodes were observed in
seven patients, identified by multiple rounds or an oval-shaped
enlarged hypoechogenic mass around the esophagus. EUS was
also able to visualize lymph infiltration into the esophageal
wall.'® The presence of enlarged lymph nodes may further sug-
gest esophageal TB, as reported in previous papers.”'*!?” EUS
also plays a role in diagnosing esophageal TB cases with incon-
clusive pathological examination results. Nine cases of pathologi-
cally undiagnosed endoscopic TB were included in the study. All
patients (100%) had EUS findings of thickening and an indefinite
esophageal wall structure with partial interruption of esophageal
adventitia. They observed enlarged paraesophageal lymph nodes
in 88.9% of patients and calcification in esophageal hypoechoic
lesions or paraesophageal lymph nodes in 44.4%. All patients
received anti-TB therapy, with observed recovery or improve-
ment. EUS was found to be a useful diagnostic modality in this
study.®

EUS findings in esophageal TB are classified according to
stages of lymph node involvement. For Type I, the EUS finding
of a lymph node is hypoechoic and homogenous, the border is
distinct, and the esophageal wall might be compressed, but the
adventitia is intact. For type II, the lymph node is hypoechoic
and heterogenous, the borders are fused with each other, matted,
and indistinct, and the esophageal wall’s adventitia is breached.
The five-layer structure may be lost, and the wall might be
incrassated. For type III, the lymph node is hypoechoic with
anechoic areas within. The EUS findings of the border and
esophageal wall are the same as for type II. For type IV, the
lymph node is hypoechoic and there are also hyperechoic strands
and foci with or without shadowing. The border might have
peripheral calcification, and the esophageal wall findings are just
like type II and type I11.%°

Compared to upper endoscopy, EUS provides more diag-
nostic information. EUS can precisely determine the affected
layer of the esophageal wall. There has been a case of an unusual
endoscopic feature where an endoscopic lesion is suggestive of
angioma as it is visually bulging with a smooth surface and has a
blue-black color with a distinct border in the middle of the
esophagus. It is an uncommon presentation, as esophageal TB
usually shows an ulcer, sinus, or fistula as morphologic figures.
In this case, EUS revealed a homogenous hypoechoic lesion with

Endoscopy findings
deep ulcers, nodularity and

stiffness of the mucosa,
cobblestone, inflammation?’

aphthoid ulcers, superficial or
Ulcer and stricture?®-26

esophagus, peptic stricture?®
Not specific, friability, erosions,

Reflux esophagitis, barret’s

Ulcers, fistula'®

Radiology findings
polypoidal intraluminal filling
defect, irregular mucosal

Irregular short-segment stricture
with proximal shouldering,

Narrowing of the esophagus?®

Compression, fistula'”

ulcers®
Aphthous ulcers?’

Histopathology findings
phagocytes, and noncaseating

(ZN) stain positive for acid-fast
granulomas®®

bacilli (AFB)'®
Squamous cell carcinoma (SCC),

granuloma with or without
caseation and/or Ziehl-Neelsen

adenocarcinoma (AC)'8

Active chronic inflammation and
ulcer??

Well-defined epithelioid
T lymphocytes, mononuclear

common site
Thoracic esophagus'®
Distal esophagus?'?2
Lower esophagus?

Mid esophagus'®

Common symptoms
pain, dysphagia, odynophagia,

vomiting, weight loss?'
abdominal pain, odynophagia,

anorexia weight loss, fever'®
hoarseness of voice/

history of Gl bleeding'®

Heartburn, regurgitation, chest
dysphonia, anemia?®

Dysphagia, odynophagia,
Dysphagia, anorexia, weight loss,

Differential diagnosis of esophageal tuberculosis (TB)
Dysphagia, weight loss,

esophagus
the esophagus

Table 1
Esophageal TB
Carcinoma of
Crohn's disease of
Sarcoidosis
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disrupted esophageal layers. Histopathology results displayed
dispersed pigmentation and some epithelioid granulomas with
Langhans cells and central caseous necrosis, with a background
of chronic inflammatory cells. Several acid-fast bacilli (AFB)
were detected. Therefore, the patient was diagnosed with primary
esophageal TB.*°

EUS-FNA has helped remarkably with obtaining multiple
and deep submucosal biopsies with no adverse events and pro-
vides a high diagnostic yield, estimated to be 94.3-100%.7"-*
In a study by Puri et al., EUS-FNA reportedly contributed to
72% of the diagnoses of esophageal TB cases. The lymph node
FNA sample was positive for AFB stain in 59.32% of cases. In
comparison, endoscopic biopsy provided a diagnosis in 66% of
patients, and AFB staining was positive in 16.66% of cases.®' It
is stated that EUS-guided fine needle aspiration cytology
(FNAC) yield is better than endoscopic biopsy by 5.2%. Other
studies also concluded that the yield of EUS-FNAC was 100%
compared to endoscopic biopsy (61.1%).>"** There have been
reports on the function of EUS-FNA in diagnosing esophageal
TB when an endoscopic biopsy is inconclusive. Hence, EUS-
FNA was performed. EUS-FNA of the caseous material of the
esophagus revealed epithelioid cell granuloma with giant cell and
caseation necrosis and was positive for AFB stain.** A previous
study by Rana et al. included five patients with abnormal esopha-
geal findings that showed that endoscopic mucosal biopsy was
nondiagnostic. However, this study did not compare the endo-
scopic mucosal biopsies performed with EUS-FNA. Instead,
EUS-FNA was performed for mediastinal lymph node samples
and successfully established a diagnosis in all patients included
in the study.” For mediastinal lymph node involvement, EUS-
FNA has relatively high sensitivity and specificity, with the for-
mer being 86% and the latter 100%, and positive and negative
predictive values of 100% and 91%, respectively.>> Reports on
the adverse effects of EUS-FNA in cases of esophageal TB are
unavailable > %16

Gastric tuberculosis

Gastric manifestations of TB infection are rare, with an estimated
prevalence of 0.5%, and commonly occur due to secondary
spread from pulmonary disease. It is classified into four types:
isolated gastric TB, gastric TB secondary to pulmonary TB, gas-
tric TB involving other parts of the gastrointestinal tract, and gas-
tric TB in patients with HIV. Some aspects may play a role in
the low incidence of gastric TB, such as the lack of gastric muco-
sal lymphoid tissue, rapid gastric emptying, acidic environment,
and integrity of the gastric mucosa. Only 50% of patients with
gastric TB are diagnosed accurately, as it is often not considered
in the diagnosis.*

Diagnosing gastric TB using EUS alone can be challeng-
ing, considering that the presentation is similar to that of malig-
nancy. An example of a gastric TB case suspected of malignancy
was reported by Yaita et al. in a 60-year-old asymptomatic
patient with a gastric lesion resembling a depressed-type early
gastric cancer, detected through esophagoduodenoscopy during a
medical checkup. A localized hypoechoic lesion was found in
the deep and superficial mucosa on EUS. TB infection was con-
firmed through biopsy based on the presence of AFB and posi-
tive polymerase chain reaction (PCR) results.>’ Currently, no

Endoscopic Ultrasound in Tuberculosis

reports have directly stated the sensitivity and specificity of EUS
for diagnosing gastric TB.

Gastric TB usually presents as an ulcerating or protruding
lesion, with or without gastric outlet obstruction. However, there
has been one case report of a gastric TB abscess. EUS revealed a
heterogeneous mass arising from the submucosa of the fundus
with small anechoic spaces. The presence of AFB was confirmed
through FNA.* EUS findings are sometimes nonspecific; hence,
EUS-guided FNA is required to establish a definitive diagnosis
of gastric TB.*” Endoscopic biopsy has a poor yield as the pre-
dominant location of the lesion is submucosal, and endoscopic
biopsy often fails to include the submucosa. EUS is considered
an excellent modality for obtaining cytological samples com-
pared with endoscopic biopsy.*’

Pancreatic and peripancreatic
tuberculosis

Another unusual form of gastrointestinal TB is pancreatic and
peripancreatic tuberculosis (PPT). In two large autopsy series of
TB patients, we noticed that the percentages of pancreatic
involvement were 0% and 4.7%.*° The transmission route of
PPT infections is not yet fully understood. Several mechanisms,
such as hematogenous dissemination, lymphatic dissemination,
or direct spread from another location, have been proposed as
possible mechanisms of infection. Patients may present with non-
specific clinical symptoms. The most commonly reported symp-
toms are epigastric pain, fever, and weight loss.*' Symptoms of
pancreatic TB are similar to those of pancreatic masses. When
patients are suspected of having a pancreatic mass, a differential
diagnosis of pancreatic TB should be considered, especially in
countries endemic to TB.*?

Over 75% of patients with PPT show isolated pancreatic
and peripancreatic masses during abdominal ultrasound or CT,
which are mistaken for malignancy. Radiological findings of
abdominal ultrasound, CT, or EUS show multicystic pancreatic
masses usually found in the head of the pancreas. These are not
distinctive characteristics of pancreatic TB and PPT, as pancre-
atic carcinoma may present with similar imaging findings.**

EUS is considered a valuable diagnostic modality for pan-
creatic TB. It can provide the appearance of lymphadenopathy,
ductal dilatation, calcifications, and vascular invasion, in addition
to assessing pancreatic lesions and size. Although PPT is rare,
studies on PPT and EUS, among other types of gastrointestinal
TB, are more common, as shown in Table 2. EUS findings sug-
gestive of pancreatic TB reveal solid or mixed/solid cystic
lesions in the pancreas along with a hypoechoic and anechoic
echotexture without vascular invasion. An earlier study has
reported that EUS-FNA correctly diagnoses PPT in 76.2% of
patients.*’ The use of EUS has also provided the opportunity to
obtain the materials needed for cytological and microbiological
evaluations. Detailed screening for TB and EUS-FNA of the pan-
creatic lesion is required to confirm the possibility of Mycobacte-
rium tuberculosis (MTB) infection. Granulomas are a common
finding on histological/cytological examination and are sugges-
tive of TB infection. In contrast to AFB, the sensitivity rate of
the PCR assay to detect MTB is higher by a margin of roughly
20-40%.%
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In the past, percutaneous FNA was commonly used. How-
ever, it has a low success rate of 50%.* A previous case report
indicated the importance of EUS-FNA in diagnosing pancreatic
TB. Patients with complaints of chronic epigastric pain, nausea,
vomiting, weight loss, and CT findings suggestive of pancreatic
malignancy underwent EUS-FNA examinations. EUS findings
showed multiple lymph node enlargements in the hilus of the
spleen and the tail and body of the pancreas. Cytological results
revealed chronic granulomatous inflammation with caseating
necrosis, suggestive of TB infection. The patient was adminis-
tered anti-TB drugs for 9 months and showed improvement.*® A
systematic review by Panic et al. stated that of 166 patients
included in the analysis, 27.7% were diagnosed with EUS while
21.1% underwent EUS-FNA.*® Therefore, unnecessary explor-
ative laparotomy or pancreatic resection was avoided, and the
patient was able to receive precise treatment.*!*?

Contrast-enhanced EUS is an advancement in EUS that
allows masses to be characterized and compared with the pancre-
atic parenchyma. Hyperenhancement has been observed in
patients with pancreatic TB. EUS elastography in cases of pan-
creatic TB showed stiffer tissue than the pancreatic parenchyma.
Stiffness depends on the stage of TB. Elastography has helped
differentiate pancreatic TB from adenocarcinoma through the
demarcated lesion characteristics observed in pancreatic
TB. However, the elastography findings of pancreatic TB were
similar to those of autoimmune pancreatitis. Therefore, EUS
elastography alone may not accurately diagnose pancreatic TB.>

Hepatosplenic tuberculosis

Hepatosplenic TB is a rare manifestation of gastrointestinal TB
and frequently spreads either from the primary site of infection
or locally from the gastrointestinal tract. Hepatic TB occurred in
approximately 1% of all active TB cases. The clinical features
are nonspecific. Contrast-enhanced abdominal CT or triple-phase
liver CT is the optimal diagnostic modality for hepatic TB.>*
Instead of reports on EUS as a diagnostic modality for hepatic
TB, we found a study on EUS-guided tuberculous liver abscess
drainage. The suggested procedure for liver abscesses is surgical
or percutaneous drainage. Nonetheless, a 17-32% mortality rate
has been reported for surgical drainage. Recently, EUS-guided
liver abscess drainage has been reported to be a safe option for
surgical or percutaneous drainage.

A previous study reported a patient with EUS findings of
a hypoechoic mass-like lesion with a central echo-free space in
the bulb of the duodenum. EUS-guided abscess drainage was
performed using a 19-gauge needle with Doppler ultrasonogra-
phy to avoid intervening blood vessels. No side effects were
reported after the procedure; nevertheless, a CT scan evaluation
was performed, which showed an increase in the size of another
abscess. This procedure was repeated through the body of the
stomach into an abscess of the left lobe. Microbial culture rev-
ealed MTB growth. The patient went home with an internal stent
in place and was treated with anti-TB therapy for 12 months.
After 6 months, there was no evidence of abscess recurrence.”>
Compared to percutaneous drainage, EUS-guided drainage for
hepatic abscess has the advantages: (i) clear visualization of the
abscess cavity and landmarks in the left lobe; (ii) direct passage
of the needle into the cavity; (iii) safer procedure, as the use of

H Maulahela et al.

color Doppler helps to avoid puncturing vessels; and
(iv) avoidance of transcutaneous infection. However, limitations
include (i) problems in the maneuverability of long and rigid tips
of the echoendoscope; (ii) linear-array scanning limiting visibil-
ity, especially in the duodenum; and (iii) not feasible for right
hepatic lobe abscess. Therefore, although some disadvantages
still exist, EUS-guided abscess drainage should be considered for
abscesses inaccessible using conventional methods.>>-°

In terms of splenic TB, we found an isolated case of
splenic TB diagnosed using EUS. Hypoechoic lesions in the
spleen were observed on EUS. FNA revealed epithelioid granulo-
mas with Langhans giant cells surrounding the area of caseation
in the center, suggestive of TB. EUS is considered a safe and
effective tool for FNA in splenic lesions that cannot be diag-
nosed with ultrasound or CT-guided FNA.>’

Biliary tuberculosis

There have been very few reports on the use of EUS in diagnos-
ing biliary TB. We found one study where EUS was used to
eliminate the diagnosis of residual biliary microlithiasis and non-
oncologic pathology. The patient presented with jaundice and
received human immunodeficiency virus and TB treatment. The
patient had a history of cholecystectomy for cholelithiasis. Pecu-
liarities in the liver on abdominal ultrasound were not detected,
and neither biliary dilatation nor filling defects. The patient was
presumed to have hepatitis due to TB drugs; therefore, the treat-
ment was discontinued. Instead of showing any improvement, a
progressive increase in the indirect bilirubin level was detected.
An EUS was then performed, which revealed a mass along the
distal common bile duct close to the duodenal papilla. The EUS-
FNA results revealed the presence of lymphocytes, that were
positive for TB bacilli. The patient underwent endoscopic
cholangiopancreatography with sphincterotomy, and placement
of an endoprosthesis for biliary drainage and TB drugs was
restarted. After 9 months of treatment, no masses were
detected.®

Peritoneal tuberculosis

MTB growth on ascitic fluid or peritoneal culture is the gold
standard for diagnosing peritoneal TB.>® However, the sensitivity
of ascitic fluid culture is fairly low, <50%. Laparoscopic
followed by histopathological examination has high sensitivity
(93%) and specificity (98%). However, it is an invasive proce-
dure, which increases complications, especially in patients with
comorbidities. Ultrasound- or CT-guided imaging has been docu-
mented to be more secure and cost-efficient. EUS may be more
advanced in obtaining samples, as it can direct a biopsy needle
into lesions that may be significantly too small to be identified
by CT or MRI. Percutaneous biopsy may be challenging when
the lesions are enveloped too well by the surrounding vascular
structures.®™®' Thus, EUS-guided FNA may be the solution in
these cases.

Peritoneal TB is classified into three categories: wet ascitic
type, dry plastic type, and fibrotic fixed type. For the wet ascitic
type, there is no omental thickening. For the dry plastic type,
there is omental thickening and infiltration, and for the fibrotic
fixed type, there is omental thickening and masses. There is also
research about the mixed type where omental thickening is one
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of the findings.> A study done by Daswani et al. about perito-
neal tuberculosis stated that there was a thickened omentum with
ascites detected by EUS. They took an EUS-FNA sample from
the thickened omentum. All of the patients’ FNA cytology had
granuloma with multinucleated cells, while 40% of them showed
a positive AFB stain.®

A prior study on peritoneal TB in patients with cirrhosis
revealed low ascitic fluid sensitivity and difficulty obtaining tis-
sue for peritoneal biopsy. EUS-FNA is a newer and safer tech-
nique for diagnosing peritoneal TB. In a study involving five
patients with chronic liver disease and suspected peritoneal TB,
EUS revealed a thickened omentum with ascites. Transgastric
FNA via the anterior wall of the stomach was performed using a
22-G needle, and all patients had high lymphocyte counts and
cytopathological results suggestive of granuloma. However, only
two of the five patients were positive for AFB. All patients were
administered anti-TB therapy, and improvement was observed.
No complications were observed in this study.®

A study of 12 patients stated that one-third of the cases of
unexplained ascites was diagnosed with peritoneal TB. Peritoneal
deposits were identified by hyperechoic rounded lesions in compar-
ison with the surrounding anechoic ascitic fluid during EUS exami-
nation. The benefit of making smaller peritoneal and omental
implants can be obviously seen in the presence of anechoic ascites
in diagnosing peritoneal TB with EUS. Four patients underwent
cytological examination of inflammatory cells in the absence of
granulation. PCR results for MTB were positive in half of the
patients. Patients also had mediastinal lymph nodes seen during the
withdrawal of the echoendoscope into the esophagus. EUS-FNA
sampling showed granulomatous inflammation in all four patients,
and two out of four had positive AFB stains (50%). The technical
obstacle in performing FNA on small peritoneal nodules may have
led to the absence of granulomas in the samples. In addition, half
of these patients had portal hypertension and collateral vessels,
causing the FNA procedure to be performed only in the most easily
approachable peritoneal nodule, avoiding deeper punctures. This
study revealed the absence of complications after the procedure,
confirming EUS-FNA as a safe, minimally invasive, and effective
alternative for tissue diagnosis in patients with ascites, especially
those with ambivalent diagnoses.%

Another case of diagnostic uncertainty has been reported by
Rana er al. In the case of a patient with ascites and alcohol-related
cirrhosis, abdominal ultrasound was suggestive of chronic liver dis-
ease with ascites. Ascitic fluid culture and PCR analysis for MTB
were performed, and the results came out negative. EUS revealed
ascites and peritoneal deposits, which were identified as hyper-
echoic rounded lesions. A subcarinal lymph node was detected dur-
ing the withdrawal of the echoendoscope. An EUS-FNA of the
lymph node was performed. Peritoneal deposits were examined
cytologically, and inflammatory cells were observed. The PCR
results were positive for MTB. Epithelioid cell granulomas were
identified in lymph node FNA samples. The patient was then
treated with antitubercular therapy and showed improvement. It
can be concluded that tubercular peritonitis becomes more difficult
in patients with cirrthotic ascites.** Moreover, the commonly used
diagnosis method for tubercular ascites may show a negative result,
causing a delay in the patient’s therapy.

Fever, peritonitis, and pain are possible complications of
EUS paracentesis and FNA. In addition, a report revealed
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hypertensive emergency and pancreatitis after EUS-paracentesis
or FNA examination. However, reports on complications are
infrequent.” Therefore, EUS-FNA is considered a secure method
for diagnosing peritoneal TB.

Intestinal tuberculosis

Intestinal TB and Crohn’s disease are difficult to differentiate
based on clinical, radiological, and endoscopic findings. In both
diseases, patients may develop complaints of abdominal pain,
fever, weight loss, or anemia. The most common lesions in intes-
tinal TB are ulcerative, hypertrophic, or ulcerohypertrophic, and
stricturing. Any area of the intestinal tract can be affected. The
most commonly affected area is the ileocecal region (60-70% of
cases).5%6¢

Infection occurs when swallowed sputum containing TB
bacilli invades the ileocecum, where lymph tissues are located.
Invasion and inflammation occur, resulting in the thickening of
the mucosal layer. Findings of intestinal TB during an endo-
scopic ultrasound include thickening of the mucosa, indicated by
the echo level of the mucosa being hyperechoic or slightly higher
than the medium level, and visible layer borders. However, no
thickening of the submucosal layer was observed. This may be
due to the thinness of the submucosal layer or occasional inter-
ruption due to inflammation and scarring. This finding may help
distinguish intestinal TB from Crohn’s disease or other diseases.
However, it is not entirely specific to intestinal TB, as it is also
seen in other diseases such as radiation-induced bowel injury,
solitary ulcers, and ulcers after surgery. The use of EUS in diag-
nosing intestinal TB has reached 84.1%, with a sensitivity of
78.3% and a specificity of 84.6%.%

EUS-guided FNA and fine-needle biopsy
in abdominal TB

EUS-guided FNA may be effective in diagnosing gastrointestinal
tuberculosis when no lymphadenopathy or solid organ involve-
ment is seen.* Needles in 19-, 22-, and 25-gauge sizes are most
commonly used for FNA.°

A previous study examined the role of EUS-guided FNA
in diagnosing abdominal lymphadenopathy. The success rate of
adequate sampling of EUS-guided FNA was 95%. A sensitivity
of 75% and specificity, positive predictive value, and negative
predictive value of 100% in diagnosing TB lymphadenopathy
was observed in this study.” TB tests such as cytology, Gene
Xpert, AFB smear, and conventional culture of samples obtained
from EUS-FNA of mediastinal and intra-abdominal lymph nodes
were performed. Samples were obtained using the fanning tech-
nique, with 5-10 to and fro movements. A 10-mL syringe
attached to the needle was used to aspirate the material. Negative
suction and very slow withdrawal of the needle were applied. It
turns out that the Gene Xpert test had the highest sensitivity
(97%) and the lowest false-negative rate (3%), followed by cytol-
ogy (sensitivity of 77% and false-negative rate of 23%), AFB
smear (sensitivity of 39% and false-negative rate of 61%), and
conventional culture (sensitivity of 3% and false-negative rate of
87%). The Gene Xpert test also has the advantage of being able
to determine rifampicin resistance. It can be concluded that EUS-
FNA followed by the Gene Xpert test is a useful tool for
detecting MTB and determining drug susceptibility.®®
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Aside from the high success rate and specificity of EUS-
guided FNA, the low rate of complications is also one of the
benefits of EUS-guided FNA. Before EUS was commonly used,
cytological samples were obtained through percutaneous US-/
CT-guided FNA. However, there have been regular reports of
complications, such as hematuria, pancreatitis, pneumothorax,
and the need for a laparotomy.®® One study revealed hepatic
tuberculous abscess after EUS-FNA for abdominal lymphadenop-
athy. Although uncommon, the possibility of this rare complica-
tion of EUS-FNA should be considered.”

Identifying and taking samples from solid lesions is usu-
ally the role of fine-needle biopsy (FNB). Comparatively, FNB
provides stromal architecture information, whereas FNA only
provides a cytological specimen with little cellularity and inade-
quate cellular architecture.® There have been limited reports on
the use of EUS-FNB in diagnosing gastrointestinal TB. Here, we
report a case of intra-abdominal tuberculous lymphadenitis. FNB
was performed using a 22-gauge ProCore needle placed in the
stomach. One needle pass, with one-to-and-fro needle movement,
was sufficient to obtain adequate tissue material. A pathological
examination revealed caseous necrotic material and AFB was
identified. The patient was also positive for TB on PCR testing.”"
EUS-FNA examination often requires the presence of a cytopa-
thologist or pathologist to confirm adequate tissue sampling. An
EUS-FNB examination may be advantageous in cases where
there is no on-site cytopathology assistance. It may also reduce
the number of needle punctures, which also raises the possibility
of obtaining sufficient specimens compared to that of EUS-
FNA.”?

Conclusion

The manifestation of gastrointestinal TB is often similar to that of
other gastrointestinal diseases. EUS and EUS-guided FNA/FNB
may prevent unnecessary invasive diagnostic methods for gastroin-
testinal TB. Therefore, more patients can be precisely diagnosed
and receive proper treatment using a less invasive procedure.
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