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Abstract
AIM: To compare the usefulness of endoscopic 
ultrasonography-guided fine-needle aspiration biopsy 
(EUS-FNAB) without cytology and mucosal cutting 
biopsy (MCB) in the histological diagnosis of gastric 
submucosal tumor (SMT).

METHODS: We prospectively compared the diagnostic 
yield, feasibility, and safety of EUS-FNAB and those of 
MCB based on endoscopic submucosal dissection. The 
cases of 20 consecutive patients with gastric SMT ≥ 
1 cm in diameter. who underwent both EUS-FNAB and 
MCB were investigated.

RESULTS: The histological diagnoses were gastroin
testinal stromal tumors (n  = 7), leiomyoma (n  = 
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6), schwannoma (n  = 2), aberrant pancreas (n  = 
2), and one case each of glomus tumor, metastatic 
hepatocellular carcinoma, and no-diagnosis. The 
tumors’ mean size was 23.6 mm. Histological diagnosis 
was made in 65.0% of the EUS-FNABs and 60.0% 
of the MCBs, a nonsignificant difference. There were 
no significant differences in the diagnostic yield con
cerning the tumor location or tumor size between the 
two methods. However, diagnostic specimens were 
significantly more frequently obtained in lesions with 
intraluminal growth than in those with extraluminal 
growth by the MCB method (P  = 0.01). All four SMTs 
with extraluminal growth were diagnosed only by EUS-
FNAB (P  = 0.03). No complications were found in either 
method.

CONCLUSION: MCB may be chosen as an alternative 
diagnostic modality in tumors showing the intraluminal 
growth pattern regardless of tumor size, whereas EUS-
FNAB should be performed for SMTs with extraluminal 
growth.

Key words: Submucosal tumor; Endoscopic ultrasono
graphy-guided fine-needle aspiration biopsy; Gastroin
testinal stromal tumor; Mucosal cutting biopsy; Endos
copic submucosal dissection
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Core tip: We prospectively compared the diagnostic yield 
and the safety between endoscopic ultrasonography-
guided fine-needle aspiration biopsy (EUS-FNAB) 
without cytology and mucosal cutting biopsy (MCB) 
based on endoscopic submucosal dissection. Although 
no significant difference in histological diagnosis 
was found between EUS-FNAB and MCB, diagnostic 
specimens were significantly more frequently obtained 
in the lesions with intraluminal growth compared to 
those with extraluminal growth by the MCB method. All 
submucosal tumors (SMTs) with extraluminal growth 
were diagnosed only by EUS-FNAB. No complications 
were found in either method. Therefore, MCB may be 
chosen as an alternative diagnostic modality in tumors 
showing intraluminal growth, whereas EUS-FNAB should 
be performed for SMTs with extraluminal growth.
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INTRODUCTION
Gastric submucosal tumors (SMTs) including gastroin­

testinal stromal tumors (GISTs), leiomyomas, schwanno­
mas, aberrant pancreas and more are frequently 
identified during routine upper endoscopies. Although 
endoscopic ultrasonography (EUS) is a useful modality 
for diagnosing gastric SMTs[1], it is not always possible to 
differentiate a GIST from a leiomyoma or schwannoma 
by EUS, especially when the tumor originated from 
the muscularis propria layer. GISTs are rare neoplasms 
that account for only 0.1%-3% of all gastrointestinal 
(GI) malignancies[2-4], whereas they represent approxi­
mately 80% of GI mesenchymal tumors[5]. As GISTs are 
potentially malignant, histological diagnosis by an EUS- 
fine-needle aspiration biopsy (FNAB) is recommended[6,7]. 
It is thus very important to discriminate these lesions 
from benign SMTs originating from the muscularis 
propria, such as leiomyomas and schwannomas. 
However, it may be difficult to arrive at the correct histolo
gical diagnosis with only a standard endoscopic biopsy, 
because the surface of an SMT is covered with normal 
epithelium.

EUS-FNAB is a reliable, useful and suitable method 
for the histological evaluation of SMTs[8-10]. Although 
EUS-FNAB is used widely, only a limited number of 
cases are subjected to this method, even in hospitals 
specializing in gastroenterology. In addition, EUS-FNAB 
systems including an echoendoscope and its observing 
system are very expensive and require not only experi­
enced pathologists but also cytology technicians capable 
of handling and processing biopsy specimens[7]. The 
successful diagnostic rate for SMT by an EUS-FNAB 
combined with cytology has been reported to be 
relatively high (83%), but the success rate for histology 
is not satisfactory (50%)[9,11-13]. An alternative modality 
for the histological diagnosis of SMTs is thus needed.

Endoscopic submucosal dissection (ESD) was deve­
loped in Japan in the 2000s[14] and has since been 
widely adopted for the treatment of superficial gastric 
neoplasms. By applying this method, Lee et al[15] 
described cases in which an ESD-associated technique 
rather than EUS-FNAB was useful for the tissue sam
pling of SMTs. The applications of several similar 
methods for the histological diagnosis of gastrointestinal 
(GI) SMTs were also reported: mucosal cutting biopsy 
(MCB), a mucosal incision-assisted biopsy technique, 
and an “unroofing” biopsy based on endoscopic mucosal 
resection (EMR)[16-20].

A comparison of the histological diagnostic yield 
of SMTs between EUS-FNAB without its combination 
with cytology and MCB has not been published, to 
our knowledge. The aim of the present study was to 
prospectively compare the diagnostic yield of gastric SMTs 
and the feasibility, safety and complications between EUS-
FNAB and MCB by performing both diagnostic modalities 
simultaneously for the same SMT patients.

MATERIALS AND METHODS
Patients
Between May 2012 and February 2015 in our depart
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ment, both EUS-FNAB and MCB were prospectively 
performed for 20 consecutive patients with gastric SMTs 
≥ 1 cm in diameter which were diagnosed by EUS 
(UM2000, UM-2R and 3R; Olympus Optical Corp., Tokyo) 
prior to the EUS-FNAB and MCB procedures. If the 
EUS finding of SMT showed mainly inward or outward 
growth from the gastric wall, the lesion was judged as 
intraluminal or extraluminal growth, respectively. Since 
hyperechoic lesions on EUS that originate from the 
submucosal layer are generally diagnosed as lipoma, 
these lesions were excluded from the study. All patients 
were admitted on the day of EUS-FNAB and MCB, and 
were usually discharged the day after the procedures. 
Thus the hospital stay for the patients without any 
clinical complications was generally 1 d, based on the 
clinical protocol at our hospital.

Written informed consent was obtained from all 
patients prior to the study, and the study design was 
approved by the Ethics Committee of Hyogo College of 
Medicine (No. 1710).

Operators of the EUS-FNAB and MCB procedures
Operator skill may affect the diagnostic yield and the 
complications of these procedures. In Japan, endo­
scopists receive board certification from the Japan 
Gastroenterological Endoscopy (JGES) after 5 years 
of training in a JGES-approved educational institution 
of endoscopy and after passing an examination 
administered by the JGES. Accordingly, the EUS-
FNAB and MCB procedures in the present study 
were performed by expert endoscopists with board 
certification from the JGES. The same endoscopist 
performed the EUS-FNAB and MCB in a given patient.

EUS-FNAB procedure
The EUS-FNAB procedure was performed first with the 
patient under conscious sedation by midazolam with 
or without pethidine. The EUS-FNAB procedure was 
performed by expert endoscopists. Fundamentally, 
a convex linear-array echoendoscope (GF-UCT260; 
Olympus Optical) connected to an observing system 
(UM-ME1; Olympus Optical) was used in this procedure. 
A 22-gauge needle (EchoTip ProCore High Definition 
Ultrasound Biopsy Needle; Cook Japan, Tokyo) was 
used to obtain specimens for the histological analysis. 
After properly targeting the mass, the endoscopist 
punctured the lesion with the needle. Thereafter, the 
inner needle was pulled out, and the endoscopist moved 
the needle back and forth 20 times while applying 
suction using the connected 10-mL syringe. The EUS-
FNAB was performed by making 1 to 4 passes, at 
the discretion of the endoscopist. That is, when the 
endoscopist judged that grossly visible material was 
obtained, the procedure was stopped.

The obtained material was immediately and directly 
exposed to 10% formalin, and then processed as a 
tissue block for histopathological evaluation using 
hematoxylin-eosin and immunohistochemistry (IHC) 
staining. Cytology was not performed as an on-site 

cytologist was not available in this procedure, and a cell 
block for confirmatory IHC was also not prepared.

Mucosal cutting biopsy
Immediately following the EUS-FNAB in each patient, an 
MCB was performed. The MCB technique was as follows: 
first, saline was injected into the submucosa and then 
mucosal cutting was performed using a needle-knife 
(KD-1L-1; Olympus Optical). Under direct vision of 
the SMT, several biopsy specimens were taken using 
conventional biopsy forceps (Radial Jaw™ 4: Boston 
Scientific, Natick, MA). One to six biopsy samples were 
taken at the discretion of the operators. As in the EUS-
FNAB procedure, when the endoscopist judged that 
grossly visible material was obtained, the procedure 
was stopped. Thereafter, the mucosal incision was 
closed with hemoclips (EZ Clip™; Olympus Optical) 
to prevent post-procedure bleeding (Figure 1) and to 
reduce the risk of ulceration that may cause peritoneal 
dissemination.

The patient’s oral intake was allowed starting the 
morning after the day of the procedure, and then the 
patient was discharged. A proton pump inhibitor was 
administered for 2 wk after the procedure.

IHC staining of the samples obtained by both 
methods was performed using the following antibodies: 
c-kit, CD34, S100 protein, and desmin. Patients 
diagnosed with a GIST were offered surgical resection.

Analysis parameters
We evaluated the diagnostic yield and post-procedure 
bleeding and other complications between the EUS-
FNAB and MCB methods, and we tried to determine the 
causes of nondiagnostic cases.

Statistical analysis
The data were assessed by Welch’s t test between 
two groups, and the chi-square test or Fisher’s exact 
test was used to examine differences between two 
proportions. Statistical significance was defined as a P 
value < 0.05. Statistical analyses were performed with 
GraphPad Prism5 software (GraphPad Software, La 
Jolla, CA).

RESULTS
Patient characteristics and clinicopathological data of 
SMTs
Table 1 provides the characteristics of the 20 patients 
and a summary of the targeted SMTs. All patients 
underwent EUS prior to the EUS-FNAB and MCB pro
cedures and were diagnosed as having a gastric SMT 
originating from the submucosal (third layer) or the 
muscularis propria layer (fourth layer). The mean 
age of the patients was 61.8 ± 12.5 years (range 
39-77 years), and women accounted for 50.0% of the 
patients. The tumors had a mean size of 23.6 mm (range 
10-57). Among the 20 cases, four showed extraluminal 
growth on EUS. The histological diagnoses were GIST 
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for the glomus tumor, and at the greater curvature of 
the antrum in the nondiagnostic case. All seven GIST 
cases diagnosed by EUS-FNAB or MCB were surgically 
resected and confirmed histologically as GISTs.

Diagnostic yields of EUS-FNAB and MCB
The median values 3.0 [interquartile range (IQR): 2.0, 
4.0] for the EUS-FNAB samples and 3.0 (IQR: 1.5, 
4.5) for the MCB samples were obtained per patient. 
All 15 cases of GIST, leiomyoma and schwannoma 
were diagnosed by IHC. The rates of histological 
definitive diagnosis were 65.0% (13 of 20) by EUS-
FNAB and 60.0% (12 of 20) by MCB, a nonsignificant 
difference. The concordance rate of the histological 
diagnosis between the two methods was 100%. There 
were also no significant differences in the diagnostic 
yield regarding tumor location or tumor size between 
the EUS-FNAB and MCB methods (Table 2). However, 
diagnostic specimens were significantly more frequently 
obtained in lesions with intraluminal growth than in 
those with extraluminal growth in the MCB method (P 
= 0.01). All four of the SMTs that showed extraluminal 
growth, including three GISTs and the single HCC, were 
correctly diagnosed only by EUS-FNAB (Figure 2), and 
not by MCB (P = 0.03). Seventeen of the SMTs (85.0%) 
were histologically diagnosed by both methods.

Complications in both procedures
Two cases showed mild bleeding during the MCB 
procedure, but both were successfully managed by 

(n = 7), leiomyoma (n = 6), schwannoma (n = 2), 
aberrant pancreas (n = 2), glomus tumor (n = 1), 
metastatic hepatocellular carcinoma (HCC, n = 1), and 
nondiagnostic (n = 1).

Of the three cases that could not be diagnosed by 
either method, two were treated surgically and dia­
gnosed histologically as a schwannoma and a glomus 
tumor, respectively, and the third case is being followed 
closely without treatment. The tumors were located 
at the lesser curvature of the middle corpus in the 
schwannoma, at the greater curvature of the fornix 
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Figure 1  Mucosal cutting biopsy of a submucosal tumor with intraluminal growth in the lesser curvature of the corpus. A: The mucosal incision was made by 
a needle-knife after an injection of saline; B: Biopsy specimen obtained from the tumor using biopsy forceps under direct observation; C: The incision was closed with 
hemoclips; D: Histological examination of the biopsied specimen showing a spindle cell without mitotic figures (HE); E: Immunohistochemical staining was positive for 
desmin. This lesion was diagnosed histologically as a leiomyoma.

  Age, mean ± SD (yr) 61.8 ± 12.5
  Male: Female 10:10
  Tumor location (upper/middle/lower) 11/8/1
  Tumor size ± SD (range) (mm) 23.6 ± 11.5 (10-57)
     ≤ 20 mm : > 20 mm 7:13
  Growth pattern
     Intraluminal 16
     Extraluminal   4
  Histological diagnosis
     Gastrointestinal stromal tumor   7
     Leiomyoma   6
     Schwannoma   2
     Aberrant pancreas   2
     Glomus tumor   1
     Metastatic hepatocellular carcinoma   1
     Not diagnosed   1

 Table 1  Summary of the 20 patients with submucosal 
tumors who underwent endoscopic ultrasonography-guided 
fine-needle aspiration biopsy and mucosal cutting biopsy

Ikehara H et al . Mucosal cutting biopsy for gastric SMTs
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the lesions located in the muscularis propria by these 
methods. Therefore, EUS-FNAB was suggested to 
play an important role in histological diagnoses such 
as gastric SMTs, although the results can be quite 
variable[10]. However, although the use of EUS-FNAB 
is quite prevalent, only a limited number of patients 
undergo this procedure - even in hospitals specializing 
in gastroenterology - because an expensive dedicated 
endoscopic system is needed to conduct an EUS-FNAB. 
For example, the price of the needle for EUS-FNAB 
is approximately $300 United States dollars (USD), 
and the total prices of devices such as the needle 
knife, injection needle and EZ Clip™ for MCB are also 
approximately $100 USD, and thus the cost may be 

hemoclips. The mean number of hemoclips for closing 
the incised mucosa was 3.4 (range: 1-6 clips). No post-
procedural hemorrhage, fever, or peritonitis was seen 
following either procedure.

DISCUSSION
To date, there are many reports on the methods of 
tissue acquisition from SMTs: EMR, MCB and EUS-
FNAB. Histological diagnosis by a standard biopsy or 
EMR may be confined to SMTs that arise from the 
muscularis mucosa or submucosa, which corresponds 
to second- or third-layer lesions on EUS. In contrast, 
it may be impossible to make a histologic diagnosis of 

1146 October 10, 2015|Volume 7|Issue 14|WJGE|www.wjgnet.com

A B C

Figure 2  Endoscopic ultrasonography-guided fine-needle aspiration biopsy of a gastrointestinal stromal tumor with extraluminal growth. A: EUS-FNAB 
of a hypoechoic lesion in the muscularis propria layer showing extraluminal growth; B: Histological finding showing spindle cells in the EUS-FNAB specimen (HE); C: 
Immunohistochemical staining is positive for c-kit. EUS-FNAB: Endoscopic ultrasonography-guided fine-needle aspiration biopsy.

EUS-FNAB P value MCB P value
Diagnosed (%)

(n  = 13)
Not diagnosed (%)

(n  = 7)
Diagnosed (%)

(n  = 12)
Not diagnosed (%)

(n  = 8)

  Histological 
  diagnosis

13 (65.0) 12 (60.0) > 0.99

  Location 1
     Upper 7 (63.6) 4 (36.4) 0.33   8 (72.7) 3 (27.3) 0.28
     Middle 6 (75.0) 2 (25.0)   4 (50.0) 4 (50.0)
     Lower 0 (0) 1 (100)   0 (0) 1 (100)
  Location 2
     Lesser curvature 4 (66.7) 2 (33.3) 0.81   3 (50.0) 3 (50.0) 0.27
     Greater curvature 2 (50.0) 2 (50.0)   1 (25.0) 3 (75.0)
     Anterior wall 4 (80.0) 1 (20.0)   4 (80.0) 1 (20.0)
     Posterior wall 3 (60.0) 2 (40.0)   4 (80.0) 1 (20.0)
  Tumor size
     ≤ 20 mm 7 (58.3)a 5 (41.7) 0.641   9 (75.0)a 3 (25.0) 0.171

     > 20 mm 6 (75.0)c 2 (25.0)   3 (37.5)c 5 (62.5)
  Growth pattern
     Intraluminal 9 (56.3)e 7 (43.8) 0.101 12 (75.0)e 4 (25.0) 0.011

     Extraluminal 4 (100)b 0 (0)   0 (0)b 4 (100)
  Median number 
  of samples to the 
  diagnosis (IQR)

   1.0 (1.0, 1.0)      1.0 (1.0, 1.75)

  Median number of 
  samples (IQR)

  3.0 (2.5, 3.5)    3.0 (3.0, 3.0) 0.93      5.0 (3.0, 6.0) 2.5 (1.0, 5.75) 0.17

 Table 2  Diagnostic yields obtained with endoscopic ultrasonography-guided fine-needle aspiration biopsy and mucosal cutting biopsy

1P values were calculated using Fisher’s exact test; aP = 0.67 between EUS-FNAB and MCB in tumor size ≤ 20 mm; Fisher’s exact test; cP = 0.31 between 
EUS-FNAB and MCB in tumor size > 20 mm; Fisher’s exact test; eP = 0.46 between EUS-FNAB and MCB in intraluminal growth pattern; Fisher’s exact test; 
bP = 0.03 between EUS-FNAB and MCB in extraluminal growth pattern. EUS-FNAB: Endoscopic ultrasonography-guided fine-needle aspiration biopsy; 
IQR: Interquartile range; MCB: Mucosal cutting biopsy.
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in the same patients, as was done in our study. In 
addition, both studies[28,29] included many cases of 
lipoma (16.6%-22.1%), which is considered to be easily 
diagnosed by the jumbo biopsy unroofing technique or 
only by EUS.

The diagnostic yield of the EUS-FNAB method in 
the present study was relatively lower compared to 
previous reports[26,30]. One of the reasons might be an 
effect of the difference in the FNA needle size used for 
the EUS-FNABs. The larger-bore 19-gauge needle may 
actually show a higher diagnostic yield compared to the 
22-gauge needle used in the present study[24,31], but 
the exact difference in diagnostic yield between 19- and 
22-gauge FNA needles remains unclear[24,30]. We did not 
adequately assess procedural factors such as the needle 
gauge and the number of needle passes in the present 
study. More passes or the use of a larger-bore needle 
would provide more tissue. However, Sepe et al[23] 
reported that the number of passes did not significantly 
affect the diagnostic capability of EUS-FNAB. In their 
study, as is standard practice, this decision regarding 
the number of passes was made at the discretion of the 
individual endosonographer and was based on a real-
time assessment of presumed tissue adequacy, as in 
our study, and our finding is in agreement with their 
result[23].

No major complications were caused by either 
the EUS-FNAB or MCB method in the present study, 
although mild bleeding occurred in two cases during the 
MCB; both were successfully managed by hemoclips. 
Perforation did not occur in any of the 20 patients 
during MCB, but extra care should be taken to prevent 
perforation in cases with extraluminal growth[17]. A 
laparoscopic and endoscopic cooperative surgery 
(LECS) is now being performed for the treatment of 
gastrointestinal SMTs[32,33]. However, the MCB method is 
unlikely to preclude LECS for the treatment of SMTs.

The present study had some potential limitations. 
First, the sample size of this study was small and drawn 
from a single institution. When the diagnostic yield is 
assumed to be approximately 70% for the EUS-FNAB 
without cytology method and approximately 90% for 
the MCB method, 62 patients with SMT are needed in 
each group in order to have a power of 80% to detect a 
difference at the level significance of α = 0.05 (two-sided).

Second, there is the issue of EUS-FNAB- and MCB-
related dissemination as a late complication, but this 
has not been reported to date. It is important to close 
the mucosal incisions appropriately with endoclips 
after tissue sampling to prevent post-procedure 
complications in MCB[17]. Third, if the diagnostic yield 
of the combination of EUS-FNAB and MCB is assessed, 
the histological diagnosis by the two methods should 
be compared to that of a surgically resected whole 
specimen as a “golden standard.”

In conclusion, although EUS-FNAB is the widely 
used gold standard for the histological and cytological 
diagnoses of gastric SMTs, MCB may be chosen as an 
alternative diagnostic modality in tumors showing the 

significantly cheaper in the MCB method than in the 
EUS-FNAB method. Additionally, the needle knife used 
in the MCB method is reusable. The EUS-FNAB system 
comprised of an echoendoscope and its observing 
system is very expensive, over $100000 USD. 
Therefore, MCB may be the less expensive procedure 
compared to EUS-FNAB.

Generally, the accuracy rates of EUS-FNAB in 
the histological diagnosis of gastric SMTs vary from 
approximately 60% to 80%[9,11]. It was noted that 
the sensitivity of EUS-FNAB for the diagnosis of GIST, 
especially in cases of small GISTs, is relatively low 
compared to that for other types of SMTs[21,22], indicating 
that the diagnostic yield may be influenced by the lesion’
s size[11,21-24], because technical expertise is required to 
diagnose smaller lesions by EUS-FNAB. Several studies 
showed that the diagnostic rate increased with the 
increase of tumor size[22-24], but another study did not 
observe this association[11]. A recent report by Sekine et 
al[25] showed that cytological or histological specimens 
obtained by EUS-FNAB met the diagnostic criteria of 
GIST in 81.3% of the cases, even among small GISTs 
(< 20 mm). In their procedure, the samples obtained 
by EUS-FNAB were examined immediately with a rapid 
staining method to verify the adequacy of the specimen 
and to provide a presumptive diagnosis. It was reported 
that when an on-site cytopathologist immediately 
reviewed the adequacy of the samples, the sensitivity of 
EUS-FNAB was > 90%[23,26]. It was also suggested that 
the sensitivity of EUS-FNAB drops by 10%-15% in the 
absence of an on-site pathologist to evaluate the cellular 
adequacy of the samples[27]. However, this diagnostic 
procedure for cytology during an EUS-FNAB may be 
troublesome for not only endoscopists but also cytology 
technicians in daily medical practice. For this reason, an 
easy and useful diagnostic tool for SMT regardless of 
the tumor size is needed.

In the present study, the histological diagnosis rate 
of MCB was significantly higher than that of EUS-FNAB 
in the lesions with intraluminal growth (P = 0.01). In 
addition, all four extraluminal-growth tumors could 
be histologically diagnosed only by EUS-FNAB. The 
diagnostic capability of MCB was thus increased from 
60% to 75% when the four cases with extraluminal 
growth were excluded. Additionally, when we examined 
the histological diagnosis for both methods together, 
the accurate histological diagnosis increased to 85%. In 
previous studies, the accurate histological diagnosis of 
MCB ranged from 85% to 100%[16-18], which is relatively 
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intraluminal growth pattern. A randomized controlled 
trial to compare the capability of MCB with that of EUS-
FNAB is needed.

COMMENTS
Background
As gastric submucosal tumors (SMTs) comprise both benign and malignant 
lesions, histological diagnosis is needed. Endoscopic ultrasonography-guided 
fine-needle aspiration biopsy (EUS-FNAB) is a useful method for the histological 
evaluation of SMTs. However, EUS-FNAB systems are very expensive and 
require experienced pathologists and cytology technicians, and thus this 
procedure may be unavailable in hospitals not specializing in gastroenterology.

Research frontiers
Although the diagnostic yields of EUS-FNAB and mucosal cutting biopsy (MCB) 
have been reported, there are no studies comparing the diagnostic capabilities 
of EUS-FNAB and MCB based on endoscopic submucosal resection in the 
same patients. The authors prospectively compared the diagnostic yield, 
feasibility, and safety of these two methods.

Innovations and breakthroughs
In this prospective study, no significant difference in histological diagnosis 
was found between EUS-FNAB and MCB regardless of tumor location and 
tumor size. However, diagnostic specimens were significantly more frequently 
obtained in the lesions with intraluminal growth compared to those with 
extraluminal growth by the MCB method. All SMTs with extraluminal growth 
were diagnosed only by EUS-FNAB, not by MCB. No complications were 
produced by either method.

Applications
MCB may be chosen as an alternative diagnostic modality in tumors showing 
an intraluminal growth pattern regardless of tumor size, whereas EUS-FNAB 
should be performed for SMTs with extraluminal growth.

Terminology
EUS-FNAB: This method is a needle biopsy procedure considered to be a 
reliable and accurate method for the evaluation of SMTs in the gastrointestinal  
tract; gastrointestinal stromal tumor (GIST): GISTs are the most common 
mesenchymal neoplasms of the gastrointestinal tract.

Peer-review
The authors present an interesting result regarding the efficacy of MCB in the 
histological diagnosis of SMTs. This procedure will be accepted widely even in 
hospitals not specializing in gastroenterology.
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