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Abstract

Background: Gastric tuberculosis mimicking submucosal tumors is extremely rare and often misdiagnosed.

Case presentation: Three cases of gastric tuberculosis mimicking submucosal tumors were identified among
patients admitted to local county hospitals because of upper abdominal discomfort and pain, with gastroscopy
showing gastric submucosal tumors. The patients were admitted to our hospital for endoscopic ultrasonography
(EUS). As EUS revealed evidence of tuberculosis for the first two patients, we first considered gastric tuberculosis.
However, because of atypical characteristics of the miniature ultrasonic probe and EUS, the lesion in the third
patient was misdiagnosed as a stromal tumor, and the patient underwent endoscopic submucosal dissection (ESD),
and intraoperative characteristics and postoperative pathology confirmed the lesion to be tuberculosis.

Conclusions: EUS is of great value in the diagnosis of gastric tuberculosis, especially gastric tuberculosis mimicking
submucosal tumors. Here, we summarize some significant characteristics of gastric tuberculosis by EUS, which will
be of substantial value to clinical work.
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Background
Gastric tuberculosis is quite rare, and its clinical mani-
festations are often not specific. Therefore, the diagnosis
of gastric tuberculosis is very difficult, and it is often
misdiagnosed. In particular, gastric tuberculosis mimick-
ing submucosal tumors is more likely to be misdiag-
nosed than other types of gastric tuberculosis [1].
Endoscopic ultrasonography (EUS) is an important diag-
nostic tool for submucosal tumors. Here, we report 3 in-
teresting cases of gastric tuberculosis mimicking
submucosal tumors and summarize some common char-
acteristics of gastric tuberculosis based on EUS; we be-
lieve that these features will be very important for the
diagnosis of gastric tuberculosis.

Case presentation
The 3 patients involved were born and raised in rural
areas of Guizhou Province, China, and had never left the
province. They were admitted to local county hospitals
because of upper abdominal discomfort and pain; gas-
troscopy showed gastric submucosal tumors in each.

The patients were then admitted to our hospital for
endoscopic ultrasonography (EUS). A miniature ultra-
sonic probe (UM-2R 12MHz; Olympus, Tokyo, Japan)
with a circular scanning ultrasound endoscope (UE260-
AL5, Olympus, Tokyo, Japan) was used to visualize both
the gastric wall and adjacent structures, such as the
para-gastric or abdominal lymph nodes.

Case 1
The patient is a 25-year-old woman of Han ethnicity
who had upper abdominal discomfort and distension.
The patient had no other symptoms and no previous
history of other diseases. Gastroscopy revealed a muco-
sal protrusion of the posterior wall of the gastric antrum,
with a slightly depressed central area (Fig. 1a, far view
and Fig. 1b, near view). EUS revealed hypoechoic lesions
(14.8 mm X 20.8 mm), with irregular boundaries and
nonhomogeneous inner echo; the gastric wall was thick-
ened and deformable, and the five-layer structure had
disappeared. Enlarged lymph nodes were observed out-
side the gastric wall and hypoechoic lesions were associ-
ated with the lymph nodes (Fig. 1c and d). Repeated
deep excavation biopsy along the central depression and
histopathological examination (HE staining) revealed
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chronic granulomatous inflammation (Fig. 1e 200X and
Fig. 1f 400X). Therefore, we considered the lesion to be
tuberculosis, and we performed erythrocyte sedimenta-
tion rate (ESR) (45 mm/h) and tuberculin purified pro-
tein derivative (PPD) (+) analyses, chest computed
tomography (CT) (no obvious abnormalities), abdominal
ultrasonography (ascites and some enlarged lymph
nodes), an ascites test (exudate, ADA: 45 U/L), and col-
onoscopy (no tuberculosis or other lesions). The patient
was diagnosed with gastric tuberculosis and tuberculous
peritonitis and administered regular anti-tuberculosis
drug treatment. One year later, the patient’s gastric tu-
berculosis and ascites had completely subsided. Based on
gastroscopic examination, the gastric mucosal protrusion
of the posterior wall of the gastric antrum had disap-
peared, and a white mucosal depression that resembled
an ulcer scar had formed (Fig. 1g). EUS showed that the
hypoechoic lesions in the posterior wall of the gastric
antrum had disappeared, the wall of the stomach was
thinner, and the enlarged lymph nodes outside the gas-
tric wall had also disappeared (Fig. 1h).

Case 2
The patient is a 52-year-old woman of Miao ethnicity,
and she had experienced upper abdominal swelling and
pain for 6 months. She had lost 3 kg of weight over the

previous 2months. In the previous week, she had a low
fever (axillary temperature: 37.5–38.0 degrees centi-
grade) and night sweats. Ten years prior, she had pul-
monary tuberculosis and was cured. There was no
previous history of other diseases. Gastroscopy revealed
a mucosal protrusion with central erosion of the fundus
ventriculi (Fig. 2a). EUS showed hypoechoic lesions
(20.2mm X 25.0mm), with irregular boundaries and nonho-
mogeneous inner echo, a poorly structured and thickened
gastric wall, and enlarged lymph nodes outside the gastric
wall (Fig. 2b). Moreover, the hypoechoic lesions were associ-
ated with lymph nodes (Fig. 2c). Repeated deep excavation
biopsy along the central erosion and histopathological exam-
ination (HE staining) demonstrated chronic granulomatous
inflammation with caseous necrosis, which is consistent with
tuberculosis (Fig. 2d). By combining her history, EUS and
pathological findings, the patient was diagnosed with gastric
tuberculosis. We also conducted ESR analysis (50mm/h),
PPD (+), chest CT (some calcified spots), and abdominal
ultrasonography (some enlarged lymph nodes in the upper
abdomen). The patient was given standard anti-tuberculosis
treatment for 13 months and had a good response.

Case 3
The patient was a 16-year-old boy of Han ethnicity who
was a local high school student; he had experienced

Fig. 1 Endoscopic and pathological findings of case 1. a (far view) and b (near view), Gastroscopy: a mucosal protrusion with a slightly depressed
central area of the gastric antrum. c and d, EUS: hypoechoic lesions of the gastric antrum (c), associated with enlarged lymph nodes outside the
gastric wall (d). e (200X) and f (400X), Histopathological examination (HE staining): chronic granulomatous inflammation. g, Gastroscopy after
treatment: a white mucosal depression similar to an ulcer scar. h, EUS after treatment: the hypoechoic lesions and enlarged lymph nodes
had disappeared
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upper abdominal pain and fatigue for 3 months. At the
time of admission to our hospital, he had lost 4 kg in
weight. He had no other symptoms and no previous his-
tory of other diseases. Gastroscopy revealed a mucosal
protrusion with a smooth surface in the fundus of the
stomach (Fig. 3a). A miniature ultrasonic probe and EUS
revealed a hypoechoic lesion (10.8 mm X 22.4 mm) that
was suspected of having originated from the muscularis
propria of the gastric wall; the internal echo was uni-
form, and the boundary was clear (Fig. 3b and c). Based
on our experience and these findings, we considered the
lesion to be an interstitial tumor. After communicating
with the patient and his family, they decided to choose
minimally invasive surgery, namely, endoscopic sub-
mucosal dissection (ESD), under general anaesthesia.
After completing the preoperative examination (chest
CT: obsolete pulmonary tuberculosis and abdominal
ultrasonography: no obvious abnormalities), we per-
formed ESD on the patient. During the operation, we
did not find any lesions originating from the muscularis
propria. However, after opening the muscularis propria,
we were surprised to find a lesion with a relatively

complete package and multiple nodules on the surface.
This lesion severely compressed the muscularis propria
and pushing it into the gastric lumen, and it was con-
tinuous with a lump similar to the enlarged lymph node
outside the gastric wall (Fig. 3d and e). After the lesion
was successfully removed, a histopathological examin-
ation (HE staining) was routinely performed. Surpris-
ingly, the pathological results revealed chronic
granulomatous inflammation with caseous necrosis,
which is consistent with tuberculosis (Fig. 3f 200X and
Fig. 3g 400X). We next performed ESR (35 mm/h) and
PPD (+) analyses. The patient was eventually diagnosed
with gastric tuberculosis and given anti-tuberculosis
treatment for half a year, at which point the lesion in the
fundus of the stomach had disappeared, leaving a slight
white mucosal depression with scar formation (Fig. 3h
and i).

Discussion and conclusions
Tuberculosis is a worldwide problem that seriously
threatens human health, including in China. Tubercu-
losis is mostly found in economically underdeveloped

Fig. 2 Endoscopic and pathological findings of case 2. a, Gastroscopy: a mucosal protrusion with central erosion of the fundus ventriculi. b and c,
EUS: hypoechoic lesions of the fundus ventriculi (b), associated with enlarged lymph nodes outside the gastric wall (c). d, Histopathological
examination (HE staining, 400X): chronic granulomatous inflammation with caseous necrosis
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areas with poor living conditions, and Guizhou Province
is a high-incidence area of tuberculosis in China [2].
Here, we report some rare cases of gastric tuberculosis.
Gastric tuberculosis is quite rare and often secondary,

and its mechanism of infection is still not fully under-
stood. The possible modes of infection leading to gastric
tuberculosis [3] are as follows: (1) Mycobacterium tuber-
culosis is swallowed and directly invades the gastric mu-
cosa. (2) M. tuberculosis invades the gastric wall through
the blood or lymphatic system. (3) Tuberculosis in the
lymph nodes or peritoneum around the stomach spreads
directly to the stomach. Based on EUS, the first two pa-
tients we report herein had enlarged lymph nodes out-
side the gastric wall, and the lymph nodes were
continuous with gastric tuberculosis. In the third patient,
although we did not find lymph nodes associated with
the lesion on EUS and misdiagnosed it as an interstitial
tumor, intraoperative examinations and postoperative
pathology confirmed that the lesion was tuberculosis;
the lesion was also continuous with the enlarged tuber-
cular lymph nodes outside the gastric wall. Therefore,

tuberculosis in the lymph nodes around the stomach
that spreads directly to the gastric wall is a very import-
ant means by which gastric tuberculosis can develop.
The clinical manifestations of gastric tuberculosis are

often not specific [4]. Upper abdominal discomfort or
pain is the most common symptom; some patients have
tuberculous blood symptoms, and a few patients may
have upper gastrointestinal bleeding [5] or pyloric ob-
struction [6, 7]. All 3 patients we report herein were ad-
mitted for upper abdominal discomfort or pain.
The diagnosis of gastric tuberculosis is very difficult

because the clinical manifestations, upper gastrointes-
tinal contrast and gastroscopy findings are not specific.
Indeed, it is often misdiagnosed as chronic ulcers [8],
gastric cancer [9–11], or other conditions [12]. A defini-
tive diagnosis is based on a positive biopsy or bacterio-
logical examination. However, because the lesions in
gastric tuberculosis are often located below the mucosa,
the biopsy positivity is very low, especially for gastric tu-
berculosis mimicking submucosal tumors. Nonetheless,
EUS may be helpful for diagnostic purposes.

Fig. 3 Endoscopic and pathological findings of case 3. a, Gastroscopy: a mucosal protrusion with a smooth surface in the fundus of the stomach.
b and c, Miniature ultrasonic probe and EUS: a hypoechoic lesion, suspected of originating from the muscularis propria of the gastric wall. d and
e, ESD: the lesion with complete packaging and multiple nodules on the surface, continuous with a lump similar to the enlarged lymph node
outside the gastric wall. f (200X) and g (400X), Histopathological examination (HE staining): chronic granulomatous inflammation with caseous
necrosis. h (far view) and i (near view), Gastroscopy after treatment: a slight white mucosal depression with scar formation
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Interestingly, for the above-mentioned 3 patients with gas-
tric tuberculosis mimicking submucosal tumors, we iden-
tified some common, characteristic EUS manifestations,
providing very important guidance for the diagnosis of
gastric tuberculosis. These signs are as follows: (1) a thick-
ened, deformable, poorly defined gastric wall structure; (2)
hypoechoic lesions on the stomach wall, with irregular
boundaries and nonhomogeneous inner echo; (3) enlarged
para-gastric or abdominal lymph nodes; and (4) connec-
tion between the stomach wall lesion and the enlarged
para- gastric or abdominal lymph nodes. Of these four
characteristic manifestations, the fourth is especially im-
portant because it suggests that tuberculosis in the para-
gastric or abdominal lymph nodes around the stomach
has spread directly to the stomach. Because the first two
patients exhibited all four characteristics, we initially diag-
nosed them as having gastric tuberculosis. However, for
the third patient, because of the relatively complete pack-
age and severely compressing muscularis propria that was
protruding into the gastric lumen, the miniature ultra-
sonic probe and EUS showed that the lesion was likely to
have originated from the muscularis propria. Thus, we ini-
tially misjudged it to be an interstitial tumor. When we
performed ESD, we found that the lesion was continuous
with a lump similar to the enlarged lymph node outside
the gastric wall, and postoperative pathology ultimately
confirmed tuberculosis.
For suspected gastric tuberculosis, multiple deep biop-

sies, repeated biopsies, EUS-guided fine-needle aspiration
or EUS-guided fine-needle biopsy (EUS-FNA or EUS-
FNB) [13] should be performed. The first two patients
underwent repeated deep excavation biopsy along the cen-
tral erosion of the lesions and received a final diagnosis.
For the third patient, we should have observed the lesion
completely at all levels and investigated its surrounding
conditions more carefully, especially by examining the
posterior field of the lesion by EUS. In addition, further
abdominal CT scans may be helpful to reveal the relation-
ship between the lesion and the surrounding structures,
such as the para-gastric or abdominal lymph nodes, and
to exclude the diagnosis of some tumors. When consider-
ing suspected tuberculosis, we FNA or FNB should be
performed to obtain tissue for pathological diagnosis.
Overall, this article emphasizes that EUS is of great

value for diagnosing gastric tuberculosis, especially gastric
tuberculosis mimicking submucosal tumors. When con-
sidering tuberculosis, it is also very important for medical
staff to take effective measures to protect themselves.
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