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Abstract. The aim of the present study was to identify 
computed tomography (CT) features to assist in differentiating 
gastrointestinal schwannomas from gastrointestinal stromal 
tumors (GISTs). CT images of gastrointestinal schwannomas 
(n=15) and GISTs (n=50) were analyzed. The absolute CT 
values of tumor/aorta during plain scan/arterial phase/venous 
phase were recorded as tumor plain scan (Tp)/aorta plain scan 
(Ap), tumor arterial phase (Ta)/aorta arterial phase (Aa) and 
tumor venous phase (Tv)/aorta venous phase (Av), respectively, 
and normalized CT values of the three phases were calculated 
as Sp=Tp/Ap, Sa=Ta/Aa and Sv=Tv/Av, respectively. The 
difference in tumor CT value between arterial and venous 
phases was calculated and recorded as Tv-a. CT data including 
tumor size, contour, margin, growth pattern, presence of calci-
fication, cystic change, hemorrhage, ulceration, perilesional 
lymph nodes (PLNs), local invasion to surrounding structures, 
metastasis, ascites, vasculatures, enhancement pattern/degree, 

Tp/Ta/Tv and Sp/Sa/Sv were evaluated for each patient. 
Receiver operating characteristic (ROC) curve analysis was 
used to assess the ability of the CT data to differentiate gastro-
intestinal schwannomas from GISTs. Compared with GISTs, 
gastrointestinal schwannomas more frequently demonstrated 
round contouring, relatively smaller tumor size, a homoge-
neous enhancement pattern, with the presence of PLNs and 
a higher level of vasculature (P<0.05), whilst the presence of 
cystic changes were more common in GISTs compared with 
gastrointestinal schwannomas (P<0.05). The Sa, Ta and Tv-a 
of gastrointestinal schwannomas were less compared with 
those of GISTs (P<0.05). The difference in margin, growth 
pattern, intra-tumoral calcifications and hemorrhage were 
insignificant (P>0.05). ROC analysis indicated that tumor 
size, cystic change, the presence of PLNs, tumor enhancement 
pattern and Sa demonstrated improved diagnostic potential 
compared with others [area under the curve (AUC) >0.7], 
amongst which cystic change demonstrated the best diagnostic 
ability (AUC=0.82). Size exhibited the highest sensitivity, 
90%, and cystic change, Sa exhibited the best specificity, 87%. 
Quantitative analysis indicated that certain features aided the 
differentiation between gastrointestinal schwannomas and 
GISTs using CT imaging.

Introduction

Schwannoma are benign tumors arising from Schwann cells 
in the sheaths of peripheral nerves. Schwannoma are homo-
geneous tumors and may occur in any tissue of the body. The 
head and neck region is the most prevalent location for schwan-
noma to occur; they are rarely observed in the gastrointestinal 
tract (1). Conventional schwannoma usually arise from periph-
eral skin nerves and connective tissue, whereas gastrointestinal 
schwannoma tumors are derived from Schwann cells of the 
Auerbach's plexus within the gastrointestinal tract wall (1-3) 
and were first reported by Daimaru et al in 1988 (1). As benign 
mesenchymal tumors, schwannomas only account for 1-2% 
of alimentary tract mesenchymal tumors (2,3). By contrast, 
gastrointestinal stromal tumors (GISTs), another type of mesen-
chymal tumor, are the most common type of submucosal tumor 
in the alimentary tract. GISTs and gastrointestinal schwan-
nomas are typically observed in 40-60 year old patients (4,5) 
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and demonstrate similar computed tomography (CT) imaging 
characteristics and clinical symptoms (6,7). The biological 
behaviors, appropriate treatments and prognoses vary between 
GIST and gastrointestinal schwannomas. Gastrointestinal 
schwannomas generally grow slowly and are associated with 
an excellent prognosis compared with GIST (8). The benefit of 
surgical resection for benign gastrointestinal tumors remains 
debatable (8-10). By contrast, GISTs are potentially malignant, 
and early surgical resection is recommended, regardless of the 
tumor size. Furthermore, patients with high-risk GISTs should 
receive imatinib treatment subsequent to surgical resec-
tion (11). Therefore, distinguishing between gastrointestinal 
schwannomas and GISTs is important to determine whether 
surgical resection is required as part of treatment.

Unlike mucosal gastrointestinal tumors, including 
gastric carcinoma and colorectal carcinoma, gastrointestinal 
mesenchymal tumors are difficult to definitively diagnose 
with endoscopy prior to surgery (9). In patients with gastro-
intestinal mesenchymal tumors, endoscopy typically reveals 
undamaged mucosa and an insert image suggesting extrinsic 
compression of the gastrointestinal lumen. However, all 
mesenchymal tumors have similar endoscopic image char-
acteristics (9). In addition, a biopsy guided by endoscopy 
may be insufficient to collect the amount of tissue required 
to inform a correct diagnosis (10-12). Thus, endoscopy is 
insufficient for the specific diagnosis of gastrointestinal 
mesenchymal tumors.

As modern CT imaging is associated with a rapid scan 
speed, improved resolution improvement and compatibility 
with contrast media, it has been demonstrated as an important 
and valuable tool for preoperative diagnosis, and the staging 
of gastrointestinal tract tumors (12). However, differentiating 
between GISTs and gastrointestinal schwannomas prior to 
surgery remains challenging due to their similar CT appear-
ances, and schwannomas are commonly misdiagnosed as 
GISTs (6,12). To address this issue, previous investigations 
have identified that certain CT features, including the density, 
enhancement pattern, growth pattern and the presence of 
PLNs, as well as doubling times, may assist in differentiating 
gastric schwannoma from GIST (13,14). However, the majority 
of previous studies have focused on certain qualitative CT 
features that are highly dependent on the experience of the 
attending radiologists (13,14). Additionally, numerous previous 
studies had small gastrointestinal schwannoma sample sizes. 
Therefore, in the present study, qualitative and quantitative 
analyses were used to identify CT features that may aid the 
diagnostic differentiation between gastric schwannomas and 
GIST.

Materials and methods

Patients. The present study was conducted in accordance with 
the ethics guidelines for human research, and was compliant 
with the Health Insurance Portability and Accountability 
Act (China). The present study received Institutional Review 
Board and ethics committee approval of the First Affiliated 
Hospital of Sun Yat-Sen University (Guangzhou, China), and 
written informed consent was obtained from all patients. 
Complete clinical, imaging and follow-up data of 50 patients 
with GIST and 15 patients with gastrointestinal schwannomas 

who presented between January 2000 and July 2014 and 
underwent whole abdomen CT and surgical resection were 
included in the present study. Amongst the patients with 
gastrointestinal schwannoma, there were 9 females; the mean 
age was 55.3 years; the age range was 35-74 years, 13 tumors 
originated in the stomach, 1 in the duodenum and 1 in the 
transverse colon. Prior to surgery, 12 gastrointestinal schwan-
nomas were misdiagnosed as GISTs, 2 as gastric cancer and 
1 as a metastatic tumor. Amongst the 50 patients with GIST, 
there were 17 females; the mean age was 56.8 years; the age 
range was 35-39 years, 36 tumors originated in the stomach, 
8 in the duodenum, 5 in the jejunum and 1 in the ileum. Histo-
pathological confirmation was obtained from surgical excision 
in all 65 patients, and all PLNs identified during surgery were 
fully excised.

CT protocol. Patients fasted for a minimum of 12 h prior to 
CT examination. On the day of examination, each patient was 
provided with 1,600-2,000 ml of 2.5% oral mannite, admin-
istered at 400-500 ml each time with an interval of 15 min, 
and 500 ml 2.5% mannite enema. The CT examination was 
performed immediately, subsequent to the last oral adminis-
tration, using the Aquilion 64 CT scanner or the Xpress/SX 
Multi-detector scanner (Toshiba Medical Systems Corporation, 
Tokyo, Japan). The patient was positioned supine and scanned 
from the diaphragm to the level of tuberosity of ischium. For 
a contrast-enhanced CT, 1.5 ml/kg iopromide (Ultravist300; 
Schering, Berlin, Germany) was administrated at a rate of 
3-4 ml/sec. The CT scan was obtained 34-37 sec prior to 
the injection of the contrast agent and 60-70 sec subsequent 
to the injection of the contrast agent. The scanning parameters 
were as follows: A beam collimation of 0.5 mm x 64; tube 
voltage of 120 kV; 200-250 mAs; slice thickness/interval 
5 mm/5 mm.

Image analysis. The CT images were evaluated according 
to the consensus of two radiologists with >5 years of experi-
ence. Differences in opinion between the two radiologists 
during initial interpretation were subjected to additional 
discussion to determine a final conclusion. The masses were 
evaluated for size, contour (round, quasi-circular or lobulated), 
growth pattern (endoluminal, exophytic or mixed), margin 
(well-defined or ill-defined), calcification, cystic change, 
hemorrhage, ulceration, the presence of PLNs, invasion to 
other solid organs, metastasis, ascites, tumor vessels, reoc-
currence status and enhancement pattern (homogeneous or 
heterogeneous).

Qualitative analysis in venous phase. If the parameter of 
the intracavitary tumor extended beyond the margin of the 
gastrointestinal structures profile, the growth pattern was 
defined as exophytic. A tumor located within the margin of 
the gastrointestinal structures was defined as exhibiting an 
endoluminal growth pattern. If the parameter was across the 
margins of gastrointestinal structures, it was defined as a 
mixed growth pattern. A tumor with smooth-edged margins 
was considered to be well‑defined whereas a rough‑edged 
tumor was considered to be ill‑defined. High‑density regions 
were defined as 80‑200 Hounsfield units (HU) during unen-
hanced CT scans. Cystic change was defined as instances 
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where there were quasi-circular, watery density regions exhib-
ited in the unenhanced CT scan, and no enhancement pattern 
detected during the enhanced CT scan. Hemorrhage was 
defined as a patchy, high‑density region detected in the unen-
hanced CT scan, with CT values between 60 and 80 HU (10). 
Ulceration was defined as silt- or semi-elliptical-shaped 
lesions of gastrointestinal mucosa extending to the tumor, 

in which gas or intestinal contrast agent was identified (11). 
The degree of contrast enhancement was calculated as the 
difference between venous phase and plain CT values. If the 
difference was <10 HU, the tumor was considered to exhibit 
a mild enhancement pattern; 10-40 HU was considered to 
be a moderate enhancement pattern and >40 HU to be a 
strong enhancement pattern (12). Positive PLNs were defined 
as lymph nodes surrounding the tumor with a minor axis 
>1 cm, or with clear enhancement (6). The size of tumor was 
determined by measuring the maximal diameter recorded in 
cross‑sectional images, ≥5 cm or <5 cm.

Quantitative analysis. The center cross-section CT images of 
the tumor during plain CT (Tp), arterial phase (Ta) and venous 
phase (Tv) were selected, and the mean values were recorded 
using a region of interest (ROI) of those with a diameter from 5 
to 15 mm. Blood vessels detectable by the naked eye, necrosis, 
cystic change, calcification and artifacts were not included in 
the ROI drawing. The absolute CT values of the tumor (and 
aorta) in the same slice during plain scan, arterial phase 
and venous phase were recorded as Tp (or aorta plain scan, 
Ap), Ta (aorta arterial phase scan, Aa) and Tv (aorta venous 
phase scan, Av), respectively. To avoid inaccuracy caused by 
different injection rates, different injected doses and individual 

Table I. Clinical symptoms of gastric schwannomas and 
gastrointestinal stromal tumors.

  Gastrointestinal
Symptom Schwannomas stromal tumors

Bellyache 4   7
Abdominal fullness 5   9
or discomfort  
Melanemesis 2 10
Examination data 1   3
Others 3 21

Figure 1. Exophytic growth pattern of a gastrointestinal stromal tumor. 
Computed tomography scan demonstrating an exophytic lobulated heteroge-
neous mass with a patchy, low-density region in the gastric antrum.

Figure 2. Endoluminal growth pattern of a gastrointestinal stromal tumor. 
Computed tomography scan demonstrating an endoluminal lobulated hetero-
geneous mass with a low-density necrosis region under the mucosa of the 
gastric bottom (arrow).

Figure 3. Mixed growth pattern of a gastrointestinal stromal tumor. 
Transverse computed tomography scan demonstrating a well‑defined round 
mass with moderate enhancement (arrow) in the lesser gastric curvature. The 
mass revealed an endoluminal and exophytic growth pattern.

Figure 4. Endoluminal growth pattern of a gastrointestinal schwannoma. 
Transverse computed tomography scan demonstrating an endoluminal, 
well‑defined, round mass with homogeneous enhancement (arrow).
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circulation levels in different patients, the CT values of tumor, 
Tp, Ta and Tv, were divided by the corresponding CT values 
of the abdominal aorta in the same layer, Ap, Aa and Av, to 
produce normalized CT values, Sp (Tp/Ap), Sa (Ta/Aa) and 
Sv (Tv/Av), respectively. Additionally, the difference in CT 
value of the tumor between the arterial and venous phase was 
calculated and recorded as Tv-a.

Statistical analysis. All statistical analyses were performed 
using SPSS 16.0 (SPSS, Inc., Chicago, IL, USA). Quantita-
tive data was presented as the mean ± standard deviation and 
enumeration data was recorded as percentages. An unpaired 
or Satterthwaite's approximate t-test was performed to 
compare quantitative data between the groups. A χ2 test or 
Fisher's exact test was performed to compare enumeration 
data. P<0.05 was considered to indicate a statistically signifi-
cant difference.

Receiver operating characteristic (ROC) curve analysis, 
using a maximum likelihood method, was used to assess 
the performance of the CT scans in differentiating between 
gastrointestinal schwannomas and GISTs. The performance 
was evaluated by calculating the area under the curve (AUC) 
of the ROC curve. The judgment criteria were as follows: 
AUC value of 0.5-0.7, low diagnostic value; AUC 0.7-0.9, 
medium; AUC >0.9, high. All CT features with an AUC >0.7 
were evaluated for specificity and sensitivity. Sensitivity was 
defined as the true positive rate, which reflects the ability to 
correctly diagnose patients with the disease. Specificity was 
defined as the true negative rate, which reflects the ability to 
correctly identify patients without the disease.

Results

Clinical characteristics of patients. Patients with gastrointes-
tinal schwannomas or GISTs commonly present with similar 
clinical symptoms (Table I). CT images of all 15 patients with 
gastrointestinal schwannomas did not demonstrate the pres-
ence of ascites, local invasion to surrounding structures or 
distant metastasis. PLN in these patients were subsequently 
assessed, confirming there was no histopathological evidence 
of metastasis. No recurrence or metastatic lesions were 
detected at a mean follow-up period of 12.6 months subse-
quent to surgery. In comparison, the CT images obtained 
from 4 GISTs patients demonstrated local invasion to the 
surrounding structures. Distant metastasis was evident in 
6 patients, 5 with liver metastasis and 1 with lymphatic metas-
tasis. Recurrence occurred in 2 patients at 14 and 33 months 
follow-up, respectively.

Comparison of CT data. The differences between gastroin-
testinal schwannomas and GISTs in tumor margin (Figs. 1-5), 
growth pattern (Figs. 1-5), intratumoral calcification (Fig. 5) 
and hemorrhage were not statistically significant. The differ-
ences in size (P=0.007), contour (P=0.041), cystic change 
(Fig. 2; P<0.0001), PLNs (Fig. 6; P=0.0007), tumor vessels 
(P=0.0098), pattern (P=0.0002) and degree (P=0.005) of 
contrast enhancement were statistically significant (Table II). 
The Sa (P=0.0002), Ta (P=0.0001) and Tv-a (P=0.0108) of 
GISTs were significantly higher than gastrointestinal schwan-
nomas in all cases (Figs. 7 and 8). No statistically significant 
differences were observed in the remaining CT features.

Figure 5. Exophytic growth pattern of a gastrointestinal schwannoma. Computed tomography scan demonstrating an exophytic heterogeneous mass with 
(A) patchy calcification (arrow), (B) incomplete mucosa, light ulceration (arrow) and (C) necrosis.

Figure 6. Gastrointestinal schwannoma with perilesional lymph nodes enlargement. Computed tomography scan demonstrating a mass with (A) complete 
mucosa and (B and C) homogeneously light-moderate enhancement with a lesser gastric curvature. (B and C) Swollen, large lymph nodes were frequently 
exhibited surrounding the focus, with obvious enhancement (arrow).
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Statistically significant CT features were selected for ROC 
analysis. The maximal area under the ROC curve is illustrated 
in Table III. ROC curves demonstrated in Figs. 9 and 10 
indicated that lesion size, cystic change, PLNs, enhancement 
pattern and Sa value were of higher diagnostic value than 
others, AUC >0.7. Furthermore, the presence of cystic change 
demonstrated the best diagnostic ability, lesion size had the 
highest sensitivity and cystic change and Sa had the highest 
specificity (Table III).

Discussion

The data from the present study demonstrated that gastro-
intestinal schwannomas and GISTs frequently present as 
submucosal round or quasi-circular tumors, accompanied 
with hemorrhage, necrosis, cystic changes and a mild to 
moderate enhancement pattern. The differences between 
gastrointestinal schwannomas and GISTs in a number of 
CT features, including tumor margins and growth patterns, 

Table II. CT results of gastric schwannomas and GISTs.

 Schwannomas (n=15) GISTs (n=50)
 ------------------------------------------ -------------------------------------------
CT results % n % n P-value

Size     0.007a

  <5 cm 73.3 11 32.0 16 
  ≥5 cm 26.7 4 68.0 34 
Contour     0.041a

  Round or quasi-circular 86.7 13 58.0 29 
  Lobulated 13.3 2 42.0 21 
Margin      0.67b

  Well‑defined 93.3 14 84.0 42 
  Ill‑defined   6.7 1 16.0 8 
Growth pattern     0.085b

  Endoluminal  13.3 2 36.0 18 
  Exophytic or mixed 86.7 13 64.0 32 
Calcification      1.00b

  + 26.7 4 30.0 15 
  - 73.3 11 70.0 35 
Cystic change     <0.0001a

  + 13.3 2 78.0 39 
  - 86.7 13 22.0 11 
Hemorrhage      1.00b

  + 0 0 4.0 2 
  - 100 15 96.0 48 
Ulceration      0.529a

  + 26.7 4 36.0 18 
  - 73.3 11 64.0 32 
Perilesional lymph nodes     0.0007b

  + 66.7 10 18.0 9 
  - 23.3 5 82.0 51 
Tumor vessels     0.0098a

  + 80.0 12 42.0 21 
  - 20.0 3 58.0 29 
Enhancement pattern     0.0002b

  Homogeneous  66.7 10 14.0 7 
  Heterogeneous  33.3 5 86.0 43 
Enhancement degree     0.005a

  Light or moderate 93.3 14 52.0 26 
  Obvious    6.7 1 48.0 24 

aχ2 test; bFisher's exact test. GISTs, gastrointestinal stromal tumors; CT, computed tomography.
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were not statistically significant. However, the differences for 
other CT features, including differences in lesion size, were 
statistically significant, consistent with the data published 
by Choi et al (13). Among the statistically significant CT 
features, the presence of PLNs exhibited a higher predic-
tive value in differentiating between the two types of tumor. 
Perilesional lymphadenopathy has been hypothesized to 
be induced by the inflammatory process rather than tumor 
metastasis (15,16). Histological examination from the present 
study demonstrated that inflammatory cells were scattered 
throughout the tumors, and inflammation may stimulate the 
proliferation of surrounding lymph nodes. Hou et al (15) 
reported that the cytotoxin released by tumor cells stimulated 
the enlargement of lymph nodes, whereas Atmatzidis et al (16) 
reported that PLNs exhibited reactive inflammatory process. 
The data from the present study are consistent with data from 
Prévot et al (17), and may be explained by Atmatzidis et al (16). 
GISTs frequently appeared in CT images as lobulated tumors 

Table III. AUC of the Receiver operating characteristic curve 
of the computed tomography features distinguishing gastric 
schwannomas from gastrointestinal stromal tumors.

Index  Specificity Sensitivity AUC

Size 0.7 0.9 0.8
Contour 0.4 0.9 0.6
Cystic change 0.9 0.8 0.8
Perilesional lymph nodes 0.7 0.8 0.7
Fistula 0.8 0.6 0.7
Enhancement pattern 0.7 0.9 0.8
Ta 0.8 0.7 0.7
Sa 0.9 0.6 0.7

AUC, area under the curve; Ta, tumor arterial phase scan; Sa, tumor 
arterial phase scan/aorta arterial phase scan.

Figure 10. ROC curve of quantitative data. Sa possessed the maximal area 
under ROC curve and exhibited the best specificity for differentiating 
between gastrointestinal stromal tumors and schwannomas. ROC, receiver 
operating characteristic; Ta, tumor arterial phase scan; Sa, Ta/aorta arterial 
phase scan; Tv-a, difference in computed tomography value between arterial 
and venous phases.

Figure 7. Comparison of standardized computed tomography values between 
GISTs and gastrointestinal schwannomas in plain phase, arterial phase and 
venous phase. Sp, Sa and Sv were all lower for gastrointestinal schwan-
nomas when compared with GISTs and the difference in Sa was statistically 
significant (P=0.002). Sp, tumor plain phase scan/aorta plain phase scan; Sa, 
tumor arterial phase scan/aorta arterial phase scan; Sv, tumor venous phase 
scan/aorta venous phase scan; dapproximate t-test; GISTs, gastrointestinal 
stromal tumors.

Figure 9. Receiver operating characteristic curve of qualitative data. Cystic 
change was the variable with the best diagnostic ability. Size demonstrated 
the highest sensitivity for differentiating between gastrointestinal stromal 
tumors and schwannomas. PLN, perilesional lymph nodes.

Figure 8. Comparison of tumor computed tomography values between GISTs 
and gastrointestinal schwannomas in plain phase, arterial phase and venous 
phase. Tp, Ta, Tv and Tv-a of gastrointestinal schwannomas were all lower 
than that of GISTs and the difference in Ta and Tv‑a was statistically signifi-
cant (P=0.0001; P=0.01, respectively). Tp, tumor plain phase; Ta, tumor 
arterial phase; Tv, tumor venous phase; Tv-a, tumor venous phase-tumor 
arterial phase; dapproximate t-test; GISTs, gastrointestinal stromal tumors.



ONCOLOGY LETTERS  13:  3746-3752,  20173752

with heterogeneous density and moderate to obvious hetero-
geneous contrast enhancement. Despite an overall abundance 
in blood supply in tumors compared with normal tissue, the 
rapid proliferation of these tumor cells led to the formation 
of multiple relative low‑density areas with relative insufficient 
blood supply in an enhanced CT scan. Thus, hemorrhage, 
necrosis and cystic change are frequently exhibited in these 
tumors, as demonstrated by their heterogeneous appearances 
on CT (7).

In addition, the present study applied quantitative measure-
ments to analyze the difference in absolute CT values and 
normalized CT values between gastrointestinal schwannomas 
and GISTs. These measurements indicated that GISTs, as invasive 
tumors, exhibited a more abundant blood supply when compared 
with benign tumors, including gastrointestinal schwannomas.

The present study also demonstrated that ROC analysis 
indicated that certain CT results, particularly cystic change, 
size and Sa were reliable indicators for imaging differen-
tiation compared with the other results. Choi et al (13) and 
Choi et al (14) attempted to identify the CT features that may 
assist in distinguishing small (<5 cm) and large (≥5 cm) gastric 
GISTs from schwannomas. These studies revealed that certain 
CT features, including a homogenous enhancement pattern 
and PLNs, were more likely to indicate gastric schwannomas 
than GISTs. Choi et al (13) interpreted that exophytic or mixed 
growth and slower doubling time patterns were the most 
common types of CT feature associated with gastric schwan-
nomas diagnoses. Choi et al (14) demonstrated that the pattern 
of enhancement, the size of the tumor, and the presence of 
necrosis and enlarged lymph nodes were significantly different 
between GISTs and schwannomas. The qualitative analysis data 
of the present study are consistent with these data. In addition, 
the present study has introduced novel quantitative parameters, 
which demonstrated statistically significant data, suggesting 
these CT features may be used to differentiate GISTs from 
gastrointestinal schwannomas. To the best of our knowledge, 
few studies have combined qualitative and quantitative analysis 
to distinguish between these two types of tumors.

Although certain quantitative parameters were recognized 
as aiding in the differentiation between the two types of tumor 
in the present study, specific CT features may overlap between 
these two tumor types in certain cases. Another limitation of 
the present study was the relatively small size of the group of 
patients with gastrointestinal schwannomas, as this type of 
tumor is rare. With such a limited sample size, useful cutoff CT 
values could not be obtained to aid CT differentiation. Thus, the 
clinical use of quantitative parameters to distinguish gastroin-
testinal Schwannomas from GIST remains impractical.

In conclusion, GISTs demonstrate the characteristics of 
malignant tumors, including abundant blood supply, faster 
growth pattern, larger volume, frequent necrosis and cystic 
change, which may be used to differentiate them from gastro-
intestinal schwannomas. Gastrointestinal schwannomas, 
as benign tumors, are more likely to be homogeneous with 
homogeneous enhancement, and cystic changes, necrosis or 
the presence of PLNs are relatively rare in schwannomas. 
Therefore, the detailed quantitative analysis of CT images, 
combined with qualitative analysis, will be useful in distin-
guishing between gastrointestinal schwannomas from GISTs.
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