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Abstract

Objective: This study was performed to investigate the value of computed tomography (CT) in

the differentiation of gastric glomus tumors (GGTs) and small gastric stromal tumors (GSTs).

Methods: Fifty-nine patients with pathologically confirmed GGTs (n¼ 11) and GSTs (n¼ 48)

from 2006 to 2019 were retrospectively evaluated. All patients’ preoperative CT imaging features

were analyzed.

Results: The following features were significantly different between GGTs and small GSTs:

location in the antrum, endophytic growth, heterogeneous enhancement in the arterial phase,

CT value in the arterial phase of �60.7 Hounsfield units (HU), CT value in the portal phase of

�87.6 HU, degree of enhancement in the arterial phase of �29.9 HU, and degree of enhance-

ment in the portal phase of �49.0 HU. A model including four randomly selected features among

these seven criteria was built to differentiate GGTs from small GSTs with a sensitivity and

specificity of 90.9% (10/11) and 100% (48/48), respectively.

Conclusion: We identified seven features that are useful for differentiating GGTs from small

GSTs. A combination of four of these seven criteria may increase the diagnostic accuracy.
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Introduction

A glomus tumor is a benign tumor that
originates from the modified smooth
muscle cells of the glomus body. Glomus
tumors can occur anywhere in the body
but are extremely rare in the stomach,
where they account for <1% of all gastro-
intestinal soft tissue tumors.1,2 Gastric
glomus tumors (GGTs) usually grow in
the antrum, and patients with GGTs often
have no specific symptoms.3,4

Most GGTs cannot be differentiated from
small gastric stromal tumors (GSTs) without
invasive procedures to obtain tissue because
of the similar clinical manifestations and
radiographic appearances between the two
tumor types.5,6 To our knowledge, 20% to
30% of GSTs have a high risk of recurrence
and metastasis that lead to a poor prognosis,
even when they are small.7–10 Although sev-
eral case reports have described the comput-
ed tomography (CT) features of GGTs,11–13

the CT imaging differentiation of GGTs
from small GSTs has been less well studied.
Choi et al.14 recently attempted to identify
CT features such as a non-cardia location,
heterogeneous enhancement, presence of
necrosis, larger lesion size, and absence of
lymphadenopathy, which were helpful to dif-
ferentiate large GSTs from other benign gas-
tric tumors. However, they did not mention
the differentiation between GSTs and GGTs.
A precise preoperative diagnosis of GGTs
may provide certain guidance for clinical
treatment decision-making because small
GGTs with a more indolent course could
be left in situ or monitored by various tests.
CT is widely used for the diagnosis and pre-
operative examination of gastric diseases in
clinical practice.15–17 Therefore, as a nonin-
vasive and economic imaging modality, CT
is an optimal method to differentiate these
two diseases.

In the present study, we performed a
detailed analysis of the CT features between
GGTs and small GSTs of <4 cm in

diameter to obtain a precise diagnosis with-
out an invasive procedure or operation.

Materials and methods

Patients

We searched the database in Tongde

Hospital of Zhejiang Province and
Zhejiang University School of Medicine

Sir Run Run Shaw Hospital from January
2006 to August 2019 for patients with

GGTs and from January 2014 to August
2018 for patients with GSTs. Finally, 301

pathologically confirmed cases of GGTs
(n¼ 12) and GSTs (n¼ 289) were found.

Patients who met the following criteria
were included in this study: pathological

diagnosis of GGT or GST, available
contrast-enhanced CT images, tumor diam-

eter of >1 to <4 cm, solitary lesion, and
available integrated clinical data. One

GGT and 38 GSTs were excluded because
of unavailable integrated clinical data or

CT images. We also excluded 4 GSTs with
multiple lesions and 199 GSTs with diame-

ters of >4 cm or <1 cm. Finally, 11 patients
with GGTs (3 men, 8 women; mean age,

53.3� 10.34 years; age range, 42–69 years)
and 48 patients with small GSTs (21 men,

27 women; mean age, 61.0� 7.71 years;
range, 36–80 years) were enrolled in this

study (Figure 1).

CT acquisition

All enhanced CT images were obtained on a

multidetector CT scanner (SOMATOM
Sensation 16, Siemens Healthcare,

Forchheim, Germany; Siemens Definition
AS 40, Siemens Healthcare; SOMATOM

Definition Flash, Siemens Healthcare; or
LightSpeed VCT, GE Healthcare,

Milwaukee, WI, USA).
For each patient, contrast-enhanced

images of the arterial phase (AP) and
portal venous phase (PP) were acquired
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with 30- and 60-s delays, respectively. Using a

power injector (Ulrich Medizintechnik,

Buchbrunnenweg, Germany), 150mL of con-

trast agent (either iopamidol, 300mg of

iodine/mL [Iopamiro, Bracco Sine, Shanghai,

China] or iohexol, 300mg iodine/mL

[Omnipaque 300, Amersham, Shanghai,

China]) was injected at a rate of 3 to 5mL/s

through a large-bore peripheral intravenous

catheter into a medially located antecubital

vein. The scanning parameters for the CT

examination were set as follows. SOMATOM

Sensation 16: beam collimation¼ 1.2mm� 16,

pitch¼ 1, kVp/effective mA¼ 120/300, and

gantry rotation time¼ 0.5 s. Siemens

Definition AS 40: beam collimation¼
1.2mm� 40, pitch¼ 1, kVp/effective mA¼
120/300, and gantry rotation time¼ 0.5 s.

SOMATOM Definition Flash: beam

collimation¼ 1.2mm� 32, pitch¼ 1, kVp/

effective mA¼ 120/300, and gantry rotation

time¼ 0.5 s. LightSpeed VCT: beam

collimation¼ 0.625mm� 64, pitch¼ 0.984,

kVp/mA¼ 120/100–300, and gantry rota-
tion time¼ 0.6 s. Multidetector CT was per-
formed using the inspiratory breath-
holding method. All original images were
reconstructed into a 2-mm slice thickness
and subsequently uploaded to a picture
archiving and communication system (GE
Healthcare-Centricity RIS CE V2.0; GE
Medical Systems, Fairfield, CT, USA) for
analysis.

Image analysis

Two radiologists (J.W. with 14 years of
experience and WQ.A. with 13 years
of experience) interpreted the CT images
independently and then reached a consen-
sus regarding the characteristic features
between GGTs and small GSTs. Both radi-
ologists were unaware of the pathological
results before evaluating the CT images.

Based on the CT images, the radiologists
assessed the following CT features: size,
location, contour, growth pattern, gradual

GGTs                             GSTs 

Pathology and CT database of GGTs from Junuary 2006 to August 2019

Pathology and CT database of GSTs from Junuary 2014 to August 2019

+ using the research terms, “GGTomus & stomach” “GIST & stomach”

“mesenchymal tumor & stomach or gastric”

(n=12) (n=289)

Inclusion criteria

(a) tumor’s diameter ( 1cm ~ 4cm) (b) integrated CT imaging

(c) integrated clinical date (d) lesion was solitary

Gastric GGTomus tumors (n=11) Gastric stromal tumors (n=48)

Figure 1. Flowchart of study based on recommended standards for differentiating diagnostic accuracy.
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enhancement, enhancement pattern, the
presence of necrosis, the presence of calcifi-
cation, and the presence of surface ulcera-
tion. Symptoms that did not occur in either
GGTs or GSTs, such as hemorrhage and
lymphadenopathy, were not further ana-
lyzed statistically. The long diameter (LD)
and short diameter (SD) of each tumor
were measured. The locations were classi-
fied as cardia, fundus, body, and antrum,
and the contours were categorized as
round, oval, and irregular. Three growth
patterns were defined: endophytic (the
mass was completely located in the gastric
lumen without bulging into the exophytic
space), exophytic (the tumor was confined
to the extraluminal space without protrud-
ing into the gastric lumen), and mixed type
(the mass had combined features of both
endophytic and exophytic growth). The
degree of enhancement (DE) was divided
into two types: DE (AP) (CT attenuation
value of the AP minus that of the unen-
hanced phase) and DE (PP) (CT attenua-
tion value of the PP minus that of the
unenhanced phase). The enhancement pat-
tern (homogeneous or heterogeneous) was
also evaluated. Homogeneous enhancement
was defined as fluctuation of the CT values
of <20 Hounsfield units (HU) in the AP or
PP. Otherwise, the pattern was regarded as
heterogeneous enhancement. A gradual
enhancement pattern was defined as a
higher DE (PP) than DE (AP) value.
Intralesional necrosis was defined as a CT
attenuation value of <20 HU and no visible
enhancement, and unenhanced CT attenua-
tion values of >100 HU were considered
to indicate intralesional calcification.10

Surface ulcerations were considered to be
present when the endoluminal surface of
the lesion showed a focal tissue defect.

Two radiologists measured the LD and
SD of all lesions on the transverse images
and calculated the LD/SD ratio. The CT
attenuation values of the lesions were mea-
sured in HU using 20- to 40-mm2 circular

regions of interest (ROIs) on the corre-
sponding level of the cross-sectional unen-
hanced and contrast-enhanced CT images
(Figure 2), and the DE (AP) and DE (PP)
were then calculated. The ROI cursors were
carefully drawn to encompass as much of
the obviously enhanced areas of the lesions
as possible and to avoid necrosis, calcifica-
tion, adjacent tissues, and organs. Each
ROI was measured three times, and the
average value was calculated for analysis.

Statistical analysis

The differences in qualitative data and quan-
titative data were assessed. The rank sum test
(abnormally distributed data and/or hetero-
geneity of variance) or the independent-
samples t test (normally distributed data
and homogeneity of variance) was used to
compare continuous variables, including
age, LD, SD, LD/SD, CT attenuation
values, and DE, between the GGTs and
small GSTs. Statistically significant variables
were analyzed by the receiver operating char-
acteristic (ROC) curve to determine the opti-
mal cutoff value, sensitivity, and specificity.

A P value of <0.05 was considered sta-
tistically significant. MedCalc version
8.0.0.1 for Windows (MedCalc Software,
Ostend, Belgium) was used for all analyses.

Ethical approval

The review board of our institute waived
the requirement for ethics approval.
Additionally, the patients were not required
to provide informed consent because of the
anonymous nature of the data analysis.

Results

Clinical features

The clinical features of the patients with
GGTs and small GSTs are summarized in
Table 1. There were no significant differences
in the sex distribution or clinical symptoms
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between the two groups. However, a signifi-

cant difference was observed in the mean

age of patients with GGTs versus small

GSTs (53.3� 10.3 vs. 61.0� 7.7 years,

respectively; P< 0.05).

Qualitative CT findings

The results of the qualitative imaging
analysis are shown in Table 2. The
tumor site distribution was significantly dif-
ferent between the two groups (P< 0.001).

Figure 2. A 53-year-old woman with a gastric glomus tumor detected using enhanced computed tomog-
raphy (CT). (a) Axial unenhanced CT scan showed a round mass in the gastric body. (b) Axial contrast-
enhanced CT scan showed a heterogeneously enhanced mass in the arterial phase. (c) Axial contrast-
enhanced CT scan showed a homogeneous and gradually enhancing mass in the portal venous phase.
The CT values of the three phases were 30.5, 101.5, and 131.9 HU, respectively.

Table 1. Clinical characteristics of 59 patients with GGTs and small GSTs.

Clinical characteristics GGT (n¼ 11) GST (n¼ 48) P value*

Sex

Male 3 (27.3) 21 (43.8) 0.316a

Female 8 (72.7) 27 (56.2)

Mean age, years 53.3� 10.3 61.0� 7.7 0.003b

Age range, years (42–69) (36–80)

Symptoms

Yes 7 (63.6) 34 (70.8) 0.640a

No 4 (36.4) 14 (29.2)

Data are presented as n (%) or mean� standard deviation unless otherwise indicated.

GGT, gastric glomus tumor; GST, gastric stromal tumor.

*Between GGT and GST; calculated with av2 test and bStudent’s t test.
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Most GGTs were located in the antrum

(72.7% [8/11]) (Figure 3), while most GSTs

were located in the body of the stomach

(72.9% [35/48]) (Figure 4). GGTs tended to

grow endoluminally (72.7% [8/11]), while

GSTs showed a mainly exophytic growth

pattern (62.5% [30/48]) (P< 0.05)

(Figures 4 and 5).
The two study groups showed different

enhancement patterns during biphasic

contrast-enhanced CT scanning. The inci-

dence of heterogeneous enhancement in

the AP was much higher in patients with

GGTs than GSTs (54.5% [6/11] vs. 6.3%

[3/48], respectively), while the two groups

had a similar incidence of heterogeneous

enhancement in the PP. In addition, there

was no significant difference in necrosis,

calcification, surface ulceration, contour,
or gradual enhancement between the two
groups. GSTs were more likely than
GGTs to show non-gradual enhancement
(14.6% [7/48] vs. 0.0% [0/11], respectively).

Quantitative CT findings

The results of the quantitative CT imaging
analysis are summarized in Table 3. The CT
attenuation values for AP, PP,DE (AP), and
DE (PP) of GGTs were significantly higher
for GGTs than small GSTs (84.8� 26.83
vs. 52.2� 10.83 HU for AP, 113.8� 26.30
vs. 67.0� 14.04 HU for PP, 48.0� 27.35
vs. 18.2� 9.44 HU for DE [AP], and
77.1� 27.06 vs. 32.6� 14.10 HU for DE
[PP]; P< 0.0001). The other unenhanced
CT values showed no significant differences.

Table 2. Qualitative CT findings of 59 patients with GGTs and small GSTs.

CT criteria GGT (n¼ 11) GST (n¼ 48) P value*

Qualitative analysis

Location <0.001

Cardia 0 (0.0) 3 (6.3)

Fundus 0 (0.0) 7 (14.6)

Body 3 (27.3) 35 (72.9)

Antrum 8 (72.7) 3 (6.3)

Contour 0.415

Round or oval 8 (72.7) 40 (83.3)

Irregular 3 (27.3) 8 (16.7)

Growth pattern 0.029

Endophytic 8 (72.7) 16 (33.3)

Exophytic 2 (18.2) 30 (62.5)

Mixed 1 (9.1) 2 (4.2)

Gradual enhancement 0.159

Yes 12 (100) 41 (85.4)

No 0 (0.0) 7 (14.6)

Pattern of enhancement

Homogenousa,b 5 (45.5)a, 10 (90.9)b 45 (93.7)a,b <0.001a

Heterogeneousa,b 6 (54.5)a, 1 (9.1)b 3 (6.3)a,b 0.735b

Necrosis 1 (9.1) 3 (6.3) 0.735

Calcification 1 (9.1) 6 (12.5) 0.752

Surface ulceration 1(9.1) 1 (2.1) 0.247

Data are presented as n (%).

CT, computed tomography; GGT, gastric glomus tumor; GST, gastric stromal tumor.

*Between GGT and GST; calculated with v2 test.
aPattern of enhancement in the arterial phase. bPattern of enhancement in the portal venous phase.
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Additionally, the LD, SD, and LD/SD were

not statistically significant CT features in

differentiating GGTs from small GSTs.

Sensitivity and specificity of CT diagnosis

The sensitivity and specificity of each statis-

tically significant CT feature for differenti-

ating GGTs from small GSTs are shown in

Table 4. According to the ROC analysis,

the largest area under the ROC curve was

the PP (0.932), followed by the DE (PP)

(0.922), the DE (AP) (0.909), and the AP

(0.886) among the statistically significant

continuous variables that differentiated

GGTs from small GSTs (Figure 6). Using

a clustered boxplot to study the CT attenu-

ation values of the statistically significant

continuous variables for differentiating

GGTs from small GSTs, we found that

the median CT attenuation value was uni-

versally higher for the GGTs than small

GSTs, regardless of whether analyzing the

AP, PP, DE (AP), or DE (PP) (Figure 7).
When any two of these seven criteria

were combined, the sensitivity and specific-

ity for differentiating GGTs from small

GSTs were 100% (11 of 11) and 77.1%

(37 of 48), respectively (Table 5). When

any four, five, six, or all seven of these cri-

teria were used, specificity of 100% was

achieved (Table 5).

Discussion

A GGT is an extremely rare gastric mesen-

chymal tumor that has been recently

described in sporadic case reports and

Figure 3. A 51-year-old woman with a gastric glomus tumor detected using enhanced computed tomog-
raphy (CT). (a) Axial unenhanced CT scan depicted an oval mass in the antrum ("). Axial contrast-enhanced
CT scans in the (b) arterial phase and (c) portal venous phase showed a heterogeneous and gradually
enhancing mass with a low attenuating necrotic portion ("). The CT values of the three phases were 37.4,
58.9, and 101.0 HU, respectively.

Wang et al. 7



small-scale studies.1–3,19,20 Accurate differ-

ential diagnosis of GGTs from GSTs has

become an increasingly more important

issue mainly because of the high similarity

of the clinical and imaging features between

the two types of tumors. To our knowledge,

no reports have described the use of char-

acteristic CT features to differentiate GGTs

from GSTs. Therefore, we attempted to

identify the differences in the performance

of the two groups of CT images to allow for

an accurate diagnosis, which is essential to

make reasonable decisions regarding clini-

cal treatment.
GGTs and GSTs have many similarities,

including female dominance, a predilection

for the middle-aged population, and the

absence of specific clinical symptoms. In

our study, GGTs and GSTs showed no sig-

nificant differences in sex or clinical symp-

toms; however, patients with GGTs were

significantly younger than those with

GSTs, which is consistent with previous

reports.6,21,22

We found that seven CT imaging find-

ings were useful to distinguish GGTs from

small GSTs: location (antrum), growth pat-

tern (endophytic), heterogeneous enhance-

ment (AP), and the CT attenuation value

(AP, PP, DE [AP], and DE [PP] of more

than 6.07, 87.6, 29.9, and 49.0 HU, respec-

tively). Furthermore, when these CT imag-

ing criteria were combined, GGTs could be

distinguished from small GSTs with a

higher sensitivity and specificity. These find-

ings are noteworthy because they show that

Figure 4. A 52-year-old woman with a gastric stromal tumor detected using enhanced computed
tomography (CT). (a) Axial unenhanced CT scan showed a round mass in the gastric fundus (arrows). Axial
contrast-enhanced CT scans in the (b) arterial phase and (c) portal venous phase showed a homogeneous,
non-gradually enhancing mass. The CT values of the three phases were 32.0, 61.1, and 55.7 HU, respectively.
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Figure 5. A 71-year-old man with a gastric stromal tumor detected using enhanced computed tomography
(CT). (a) Axial unenhanced CT scan showed an irregular mass with dispersed or isolated calcification spots
in the gastric body (arrows). Axial contrast-enhanced CT scans in the (b) arterial phase and (c) portal
venous phase showed a homogeneous and gradually enhancing mass. The CT values of the three phases
were 37.1, 74.1, and 95.0 HU, respectively.

Table 3. Quantitative CT findings of 59 patients with GGTs and small GSTs.

CT criteria GGT (n¼ 11) GST (n¼ 48) P value

Quantitative analysis

CT attenuation value

Unenhanced, HU 36.8� 4.46 (29.9–44.0) 34.3� 6.97 (18.2–53.0) 0.129

AP, HU 84.8� 26.83 (56.7–149.6) 52.2� 10.83 (31.7–79.8) <0.001

PP, HU 113.8� 26.30 (69.8–158.8) 67.0� 14.04 (39.2–97.7) <0.001

Degree of enhancement

DE, AP 48.0� 27.35 (17.0–114.0) 18.2� 9.44 (2.5–43.1) <0.001

DE, PP 77.1� 27.06 (34.6–123.2) 32.6� 14.10 (4.8–68.1) <0.001

LD, mm 22.3� 7.50 (11–37) 23.6� 7.90 (11–38) 0.508

SD, mm 18.6� 7.46 (10–36) 19.7� 6.69 (10–35) 0.558

LD/SD ratio 1.23� 0.18 (1.1–1.5) 1.21� 0.18 (1.0–2.0) 0.754

Data are presented as mean� standard deviation and range.

GGT, gastric glomus tumor; GST, gastric stromal tumor; CT, computed tomography; HU, Hounsfield unit; AP, arterial

phase; PP, portal venous phase; DE, degree of enhancement; LD, long diameter; SD, short diameter.

*Between GGT and GST; calculated with the independent-samples t test or rank sum test.
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CT imaging findings may be helpful for
achieving an accurate diagnosis, which has
not been reported previously.

Most GGTs in this study were located in
the antrum, and their growth patterns were

predominantly endophytic. In contrast, the
most common location of small GSTs was
the gastric body, and small GSTs had a ten-
dency to show exophytic growth. These
results are consistent with previous studies;
unfortunately, however, previous reports
included only simple descriptions without

Table 4. Sensitivity and specificity of each significant CT criterion for differentiating GGTs from small GSTs.

CT criteria Sensitivity (%) Specificity (%)

Qualitative features

Location in antrum 72.5 (8/11) 93.7 (45/48)

Endophytic growth pattern 72.5 (8/11) 66.7 (32/48)

Heterogeneous enhancement (AP) 54.5 (6/11) 93.97 (45/48)

Quantitative features

AP (cutoff: �60.7 HU) 81.8 (9/11) 85.4 (41/48)

PP (cutoff: �87.6 HU) 90.9 (10/11) 91.7 (44/48)

DE (AP) (cutoff: �29.9 HU) 81.8 (9/11) 89.6 (43/48)

DE (PP) (cutoff: �49.0 HU) 90.9 (10/11) 87.5 (42/48)

Data in parentheses are numbers of patients.

GGT, gastric glomus tumor; GST, gastric stromal tumor; CT, computed tomography; HU, Hounsfield unit; AP, arterial

phase; PP, portal venous phase; DE, degree of enhancement.

Figure 6. Graph showing four receiver operating
characteristic (ROC) curves of the significant
quantitative computed tomography findings (AP, PP,
DE(AP), DE(PP)) for differentiating GGTs from
small GSTs. The areas under the ROC curve are
0.886 (AP), 0.932 (PP), 0.909 (DE [AP]), and 0.922
(DE [PP]). GGT, gastric glomus tumor; GST, gastric
stromal tumor; DE, degree of enhancement; AP,
arterial phase; PP, portal venous phase.

Figure 7. Use of a clustered boxplot to study the
computed tomography attenuation values of the
statistically significant continuous variables for dif-
ferentiating GGTs from small GSTs. GGT, gastric
glomus tumor; GST, gastric stromal tumor; DE,
degree of enhancement; AP, arterial phase; PP,
portal venous phase; HU, Hounsfield unit.

10 Journal of International Medical Research



a comparative statistical analysis of the CT

imaging features of the two groups.4,18

Interestingly, GGTs and small GSTs had

different enhancement patterns in different

enhancement phases, and the proportion of

GGTs showing heterogeneous enhance-

ment in the AP was significantly higher

than that of GSTs. However, the enhance-

ment features in the PP were not significant-

ly different between the two groups. This

was mainly due to the difference in the

tumor blood vessel density and distribution,

which resulted in different enhancement

behaviors of the GGTs. Moreover, most

of the GGTs showed heterogeneous

enhancement in the AP and tended to

show homogeneous enhancement in the

PP, which is extremely similar to the char-

acteristics of angiomyoneuromas elsewhere

in the body. Coincidentally, this enhanced

CT performance is consistent with a recent

case report of GGT.23 Previous research

has shown that necrosis and surface ulcera-

tion are common in patients with large

GSTs (47.5% [47/99] and 40.4% [40/99],

respectively).18 In fact, necrosis, calcifica-

tion, and surface ulceration were rarely

found and showed no significant difference

between these two groups in the present

study, which may be attributed to their

small diameter.

Our study demonstrated that the CT

attenuation values of GGTs in the AP and

PP were significantly higher than those of

GSTs. Additionally, both the DE (AP) and

DE (PP) were much heavier for GGTs than

GSTs. This performance of the enhance-

ment pattern was consistent with a previous

study showing how the lesion-to-aorta ratio

reacted to different DEs.22 There are two

reasons for the aforementioned results.

First, GGTs contain a large number

of small dilated vessels and therefore exhibit

higher attenuation values during the

enhancement process. Second, GSTs have

malignant potential and rapid growth,

which easily degenerate tumor cells. All

of these factors should be considered to

contribute to the obviously decreased DE

of GSTs.
Among the seven significant CT findings

in our study, the value of a differential diag-

nosis when four quantitative criteria were

combined was higher than that when three

qualitative criteria were combined, especial-

ly when the area under the ROC curve was

>0.9. This is of high clinical value for

distinguishing GGTs from small GSTs.

In other words, if the CT attenuation

value of the PP, DE (AP), and DE (PP) is

more than 87.6, 29.9, and 47.0 HU, respec-

tively, GGTs can be more readily

Table 5. Combined CT criteria for differentiating GGTs from small GSTs.

Number of CT criteria GGT (n¼ 11) GST (n¼ 48) Sensitivity (100%) Specificity (100%)

�1 11 28 100.0 41.7

�2 11 11 100.0 77.1

�3 10 3 90.9 93.7

�4 10 0 90.9 100.0

�5 9 0 81.8 100.0

�6 6 0 54.5 100.0

7 2 0 18.2 100.0

Data are numbers of patients with one or more of the following seven CT features: location at antrum, endophytic growth

pattern, heterogeneous enhancement in the AP, CT value in AP of �60.7 HU, CT value in PP of �87.6 HU, DE (AP) of

�29.9 HU, and DE (PP) of �49.0 HU.

GGT, gastric glomus tumor; GST, gastric stromal tumor; CT, computed tomography; HU, Hounsfield unit; AP, arterial

phase; PP, portal venous phase; DE, degree of enhancement.

Wang et al. 11



diagnosed. In addition, when any four of

the seven criteria are used in combination,

the sensitivity and specificity for distin-

guishing GGTs from small GSTs increases

to 90.9% and 100%, respectively.
Our study has several limitations. First,

only two types of gastric mesenchymal

tumors were compared; other subepithelial

lesions were ignored. Additionally, we

excluded larger GSTs to avoid the influence

of size bias because most large gastric mes-

enchymal tumors are eventually diagnosed

as GSTs.24 Second, because this was a ret-

rospective study, the collection of data inev-

itably involved the use of different

standardized CT protocols, leading to bias

of the imaging quality. Finally, because of

the small sample size, the conclusions are

inevitably biased. The reliability of our find-

ings needs to be confirmed by further

research.
In conclusion, we identified seven CT

features that can help to differentiate

GGTs from small GSTs: location in the

antrum, endophytic growth, heterogeneous

enhancement in the AP, CT value in the AP

of �60.7 HU, CT value in the PP of �87.6

HU, DE (AP) of �29.9 HU, and DE (PP)

of �49.0 HU. In particular, when these CT

findings are used in combination, the accu-

racy of the differential diagnosis will be

higher.
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