
J Med Assoc Thai Vol. 97 No. 11 2014 1189

J Med Assoc Thai 2014; 97 (11): 1189-98
Full text. e-Journal: http://www.jmatonline.com

Correspondence to:
Pinaikul S, Division of Diagnostic Imaging, Department of 
Radiology, Faculty of Medicine, Prince of Songkla University, 15 
Kanchanavanit Road, Hat Yai, Songkhla 90110, Thailand.
Phone: 074-451-501, Fax: 074-429-925
E-mail: doctorjurn@yahoo.com

Gastrointestinal Stromal Tumor (GIST): Computed 
Tomographic Features and Correlation of 

CT Findings with Histologic Grade
Siriporn Pinaikul MD*, Piyanoot Woodtichartpreecha MD*, 

Samornmas Kanngurn MD**, Sombat Leelakiatpaiboon MSc***

* Division of Diagnostic Imaging, Department of Radiology, Faculty of Medicine, 
Prince of Songkla University, Songkhla, Thailand

** Department of Pathology, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand
*** Division of Radiotherapy, Department of Radiology, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand

Objective: To characterize the CT features and to identify predictors of malignancy from CT of GISTs.
Material and Method: A retrospective review of CT images of 50 patients with pathologically and immunohistochemically 
proven GISTs was done by two radiologists and final interpretations were reached by consensus. Images were evaluated 
for site, size, contour, boundary, growth pattern, enhancement pattern, degree of enhancement, necrosis, calcification, 
ulceration, perilesional fat stranding, evidence of bowel obstruction, and signs of malignancy. Categorical variables were 
compared using Fisher’s exact test and continuous variables used the t-test. Univariate and multivariate logistic regression 
models were used to identify significant predictors of a high mitotic rate.
Results: Of the 50 patients, the most common location of GISTs was stomach (62%) The mean size was 10.2 cm (SD 5.2 cm). 
The contour was lobulated in 84%. The boundary was smooth in 84%. The growth pattern was exophytic in 68%. Most of 
tumors had heterogeneous density on post-contrast images (88%). Necrosis (84%), calcification (14%), ulceration (40%), 
perilesional fat stranding (44%), and bowel obstruction (2%) were present in the tumors. The CT signs of malignancy found 
were adjacent organ invasion (18%), ascites (18%), lymphadenopathy (6%), liver metastasis (20%), and peritoneal seeding 
(16%). Necrosis and peritoneal seeding were statistically significant independent predictors for high mitotic GISTs in 
multivariate logistic regression (p<0.05). The probability of a high mitotic rate was 1 (95% CI, 0.40-1.00) in the presence 
of both necrosis and peritoneal seeding.
Conclusion: The stomach was the most common site of GIST. The CT features of GIST were lobulated, smooth tumor 
margins, exophytic growth pattern, and heterogeneous enhancement on post-contrast CT images. Presence of both necrosis 
and peritoneal seeding were found to be a significant predictor of high mitotic rate of GISTs. The probability of a high 
mitotic rate was 1 (95% CI, 0.40-1.00).
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 Gastrointestinal stromal tumors (GISTs) are 
rare but are the most common mesenchymal neoplasms 
of the gastrointestinal tumors. In the past, these tumors 
were classified as smooth muscle tumors, leiomyomas, 
leiomyosarcomas, and leiomyoblastoma, because they 
were believed to be derived from smooth muscle         
layers of the gastrointestinal tract. Until 1983, electron 
microscopy and immunohistochemistry findings 
revealed lack of smooth muscle and nerve sheath 
cells(1,2). Currently, the best defining feature of GISTs 

is a positive expression of KIT (CD 117), a tyrosine 
kinase growth factor receptor. GISTs are believed to 
be derived from interstitial cells of Cajal(3,4). The most 
common site of GISTs is the stomach (70%), followed 
by small intestine (20%), colon and rectum (5%), and 
esophagus (<5%)(5).
 The computed tomographic findings of GISTs 
have been previously described in the literatures(6-10) 
and showed some distinctive features that help 
differentiate them from epithelial neoplasms(7). 
However, only a few studies have attempted to 
correlate CT features with the histologic grading or 
prediction of malignancy and they have produced 
conflicting results. Tateishi et al(11) reported that an 
extrinsic epicenter and an unclear boundary were the 
most significant predictors of high-grade GISTs, 
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whereas Kim et al(12) and Yang et al(13) found that only 
large tumor size had predictive value with respect to 
malignant GISTs. Ulusan et al(14) reported that lesion 
size larger than 5 cm, heterogeneous enhancement, 
tumor location (stomach), metastases, and necrotic 
component were significantly more frequent in high 
mitotic index GISTs.
 The purposes of the present study were to 
describe the CT features of GISTs and to determine 
whether some CT characteristics were useful to predict 
malignancy of these tumors.

Material and Method
Patients
 The medical records of 90 patients with 
histological and immunohistochemical diagnosis 
(CD117-positive) of GIST in our institution between 
January 2006 and March 2011 were reviewed. Forty 
patients whose CT scans were not available were 
excluded from the study. Thus, fifty patients were 
enrolled in the present study for reviewing their CT 
images. Clinical data including sex, age and presenting 
symptoms were also recorded. Eleven patients whose 
pathological specimens were obtained from biopsy and 
two patients who received imatinib mesylate treatment 
before surgical resection were excluded from the 
analysis of association between each CT feature and 
mitotic status (Fig. 1). The study was approved by         
the Institutional Review Board of Songklanagarind 
Hospital.

CT techniques
 In 50 patients, CT examinations were 
performed using the Tomoscan AVI (Philips Medical 
Systems, n = 29) single-detector helical CT scanner, 
or the Brilliance 64 (Philips Medical Systems, n = 21). 
All patients received 800 ml of diluted oral contrast 
material routinely for one hour and 300 ml of oral water 
immediately before undergoing scanning. Each patient 
received 2ml/kg of nonionic contrast material. The 
contrast material was injected by automatic injector at 
a rate of 2.5 ml/sec in the single-detector scanner and 
at a rate of 3.5 ml/sec in the Brilliance 64 scanner. 
Scanning parameters of the Tomoscan AVI were 7-mm 
collimation, 7-mm reconstruction interval, 1.42 table 
pitch, and 1.0 sec rotation time. If a Brilliance 64 
scanner was used, the parameters were 3-mm slice 
thickness, and 2-mm reconstruction interval, 0.75 
seconds of rotation, pitch of 0.641, and 34.2 mm/sec 
table speed.
 In 26 patients, biphasic CT scans were 
obtained at 25 to 30 seconds delay for arterial phase 
of upper abdomen, and at 60 to 70 seconds delay for 
portal venous phase of whole abdomen after initiation 
of contrast material injection. In 24 patients, monophasic 
CT scans were obtained at 60 to 70 seconds scan delay 
(portal venous phase). Unenhanced studies were 
obtained in 46 patients.

Image analysis
 Two radiologists, who were blinded from the 
histologic result, reviewed the CT images retrospectively 
and independently. Initial disagreement between 
radiologists regarding CT characteristics range from 
2% (for obstruction) to 16% (for difference in necrosis 
of two or more grades). Limits of agreement (95% of 
measurements) for tumor size were -1.5 cm to 1.8 cm; 
three images resulted in size differences of -2.9, 1.9, 
and 3.5 cm. Final interpretation was reached by 
consensus. All CT images were reviewed from the 
picture archiving and communication system (PACS). 
The CT scans were reviewed to determine site, size, 
contour, boundary, growth pattern, enhancement 
pattern, degree of enhancement, necrosis, calcification, 
ulceration, and perilesional fat stranding. 
 The size was measured in the greatest 
dimension on venous phase. Tumor contour was 
defined as round, ovoid, or lobulated. The boundary 
was classified as smooth, irregular, or combined. The 
growth pattern was categorized as endoluminal, 
exophytic, or mixed. Endoluminal growth pattern was 
defined if the tumor was completely confined to the Fig. 1 Flow diagram of the study patients.
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bowel lumen without bulging into the extraluminal 
space. Exophytic growth pattern referred to a mass 
confined to the extraluminal space without bulging  
into the bowel lumen. Mixed growth pattern was 
defined as a dumbbell appearance. Enhancement 
pattern was subjectively categorized as homogeneous 
and heterogeneous enhancement. The degree of 
enhancement of the soft-tissue portions of a tumor was 
evaluated against that of the muscle and liver: poor 
enhancement, identical to or less than that of the 
muscle; moderate enhancement, more than that of the 
muscle and less than that of the liver; and good 
enhancement, identical to or more than that of the liver. 
The degree of tumor necrosis was evaluated subjectively 
and classified as absent, mild (<30% necrosis of the 
tumor), moderate (between 30% to 70% necrosis of 
the tumor), and severe (>70% necrosis of the tumor). 
Ulceration was considered present if there was fluid, 
gas, or oral contrast material in the focal defect inside 
the mass. 
 Evidence of invasion to the adjacent organ, 
ascites, distant metastasis, lymphadenopathy, and 
evidence of bowel obstruction were also evaluated and 
recorded. Lymphadenopathy was considered present 
if a lymph node greater than 1 cm in the short axis was 
observed.

Histologic analysis
  The histologic grading was reviewed by an 
experienced gastrointestinal pathologist and classified 
into two groups: low mitotic rate (no more than                     
5 mitotic counts per 50 high-power fields) and high 
mitotic rate (more than 5 mitotic counts per 50 high-
power fields).

Statistical analysis
 There have been many risk scores for 
malignancy of GISTs published to date(15-19), but all 
have been based on a combination of size, mitotic rate, 
and location of tumor. While tumor size and site can 
be generally evaluated on CT scan. The authors 
evaluated the correlations between each CT feature 
and mitotic rate.
 Categorical variables were compared using 
chi-square test or Fisher’s exact test as appropriate        
and continuous variables using the t-test. The level         
of significance used for inclusion in the model in 
multivariate logistic regression was less than 0.20. The 
multivariate logistic regression model was used to 
identify significant predictors of a high mitotic rate. 
The model was refined by sequential backward removal 

of variables not contributing significantly to the fit of 
the model, based on change in log likelihood of 
successive models. Tissue characteristics showing 
evidence of relationship with mitosis status were 
selected and combinations of these characteristics 
tabulated against mitosis status. A predictive probability 
and 95% confidence interval for high mitosis in             
our samples were calculated for each combination.            
A logistic regression model incorporating the Firth  
bias reduction modification to account for zero cells 
was constructed using the combination variable as          
the predictor. A p-value <0.05 was considered as 
statistically significant difference. The statistical 
analysis was performed using Stata 7 and R 2.14.0.

Results
 Of the 50 patients, 25 were male (50%). The 
age range of study patients was 11 to 82 years (mean 
age 60, SD 11 years). The most common presenting 
symptoms were gastrointestinal bleeding in 17 patients 
(34%), followed by abdominal pain in 15 patients 
(30%), palpable abdominal mass in eight patients 
(16%), bloating in three patients (6%), bowel habit 
change in one patient (2%), hemoptysis in one patient 
(2%), and obstructive jaundice in one patient (2%). 
Tumors were incidentally detected on CT performed 
for clinical indications for other diseases in four patients 
(8%) who were asymptomatic. Thirty-one tumors 
(62%) occurred in the stomach, 17 (34%) in the small 
bowel, and two (4%) in the rectum. In those tumors 
located in the small bowel, four were in the duodenum, 
six in the jejunum, and seven in the ileum (Table 1).
 The patients’ CT characteristics were shown 
in Table 2. The size of the tumors ranged from 1.2 to 
22.6 cm (mean 10.2, SD 5.2 cm). Lobulated contour 
and smooth boundary were each shown by 42 tumors 
(84%). Most GISTs (34 tumors, 68%) showed 
exophytic growth pattern (Fig. 2) and heterogeneous 
enhancement pattern (44 tumors, 88%). Necrosis         
(Fig. 3) was found in 42 tumors (84%). Only one 
patient showed evidence of gut obstruction from a  
large 17-cm tumor located in the rectum.
 Eighteen patients (36%) had metastatic 
lesions to the liver or peritoneum (Fig. 3) at the time 
of presentation on CT scans, three patients had both 
liver and peritoneal metastases, seven had only liver 
metastases, and five had only peritoneal metastases. 
The attenuation of metastatic hepatic nodules on        
portal venous phase was lower than that of the        
normal surrounding parenchyma in nine patients. Two 
metastatic nodules in one patient showed isoattenuation 
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on portal venous phase and hyperattenuation on arterial 
phase.
 Out of the 50 patients only the histology from 
surgical resections of 37 patients were used to evaluate 
the correlation between the mitotic rate and CT features 
because the histology from biopsy was insufficient to 
accurately count the mitosis in 50 high-power fields. 
Comparisons between the low and high mitotic rate 
groups on patient demographics, presenting symptom, 
tumor location, and CT characteristics were shown in 
Table 3. Twenty-four (65%) cases were classified as 
low mitotic rate (Fig. 4) and 13 (35%) as high mitotic 
rate (Fig. 5). The tumor sizes in the low mitotic rate 
group ranged from 1.2 to 16.6 cm (mean  SD,         
8.44.8 cm) and those of high mitotic rate group  
ranged from 3.1 to 18.3 cm (mean  SD, 10.54.8 cm). 
One patient with liver metastasis had a 9.8-cm rectal 
GIST with a low mitotic rate. Tumor necrosis was 
found in all 13 patients with high mitotic rates. 
Peritoneal metastasis was noted in four patients with 
high mitotic rates, whereas none was noted in patients 
with low mitotic rates. 
 Size, boundary, degree of enhancement, 
necrosis, lymphadenopathy, liver metastasis, and 
peritoneal seeding showed some evidence of association 
(p<0.20) with high mitotic rate in univariate logistic 
analysis. Multivariate logistic regression analysis in 
which the model was refined by sequential removal of 
non-significant variables as indicated by the likelihood 
ratio test showed that only necrosis and peritoneal 

seeding were significant predictors of a high mitotic 
rate (p<0.05) (Table 4). By combination of these         
two variables, the probability and 95% confidence 
interval (CI) of a high mitotic rate varied from 0 (95% 
CI: 0, 0.41) in the absence of both variables to 0.35 
(95% CI: 0.17, 0.56) in the presence of necrosis but 
absence of peritoneal seeding to 1 (95% CI: 0.40, 1.00) 

Table 2. CT findings of GISTs in 50 patients

Characteristics of CT finding of GISTs Number (%)
Total n = 50

Size 
 ≤5 cm
 5-10 cm
 >10 cm

 
10 (20)
16 (32)
24 (48)

Contour
 Round
 Ovoid
 Lobulated

 
4 (8)
4 (8)

42 (84)
Boundary 
 Smooth 
 Irregular
 Combined

 
42 (84)
0 (0)

  8 (16)
Growth pattern
 Endoluminal
 Exophytic 
 Mixed

 
  6 (12)
34 (68)
10 (20)

Enhancement pattern
 Homogeneous
 Heterogeneous 

 
  6 (12)
44 (88)

Degree of enhancement
 Poor 
 Moderate 
 Good

 
12 (24)
32 (64)
  6 (12)

Necrosis
 Absent
 Mild 
 Moderate
 Severe

 
  8 (16)
  9 (18)
20 (40)
13 (26)

Calcification   7 (14)
Ulceration 20 (40)
Perilesional fat stranding 22 (44)
Adjacent organ invasion   9 (18)
Ascites   9 (18)
Lymphadenopathy 3 (6)
Bowel obstruction 1 (2)
Liver metastasis 10 (20)
Peritoneal seeding   8 (16)

GISTs = gastrointestinal stromal tumors

Table 1. General characteristics of patients

Characteristics Number (%)
Total n = 50

Gender
 Male
 Female

 
25 (50)
25 (50)

Age (year), mean  SD 6011
Presenting symptoms
 Gastrointestinal bleeding
 Abdominal pain 
 Palpable abdominal mass
 Bloating 
 Bowel habit change
 Hemoptysis 
 Obstructive jaundice 
 Asymptomatic 

 
17 (34)
15 (30)
  8 (16)
3 (6)
1 (2)
1 (2)
1 (2)
4 (8)

Lesion location 
 Stomach 
 Small bowel 
 Rectum 

 
31 (62)
17 (34)
2 (4)
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Fig. 4 A 67-year-old woman with benign gastrointestinal 
stromal tumor of the stomach presenting with 
abdominal pain. Contrast-enhanced computed 
tomography showed a well-defined endoluminal 
gastric tumor (arrow).

Fig. 5 A 40-year-old man with malignant gastrointestinal 
stromal tumor of the stomach presented with 
gastrointestinal bleeding. Contrast-enhanced 
computed tomography showed a well-defined 
dumbbell-shaped tumor (arrow) with necrosis, 
ulceration and calcifications.

Fig. 2 A 58-year-old man with gastrointestinal stromal tumor of the small intestine presenting with abdominal pain. 
Computed tomography showed a large well-defined soft tissue mass in the pelvic cavity which was exophytic 
from the ileum and has ulceration (arrow): (a) non-enhanced; (b) contrast-enhanced.

Fig. 3 An 82-year-old woman with malignant gastrointestinal stromal tumor of the small intestine presenting with 
abdominal pain. (a) Contrast-enhanced computed tomography obtained during portal venous phase shows a large 
heterogeneous mass with necrosis. Note small peritoneal metastases (arrows). (b) Contrast-enhanced computed 
tomography obtained during portal venous phase shows hypoattenuating metastatic nodules (arrow) in liver.
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Table 3. Patient demographic data, presenting symptoms, locations, and CT characteristics 

Low mitotic rate (n, %) (total n = 24) High mitotic rate (n, %) (total n = 13) p-value

Demographic data
 Gender
  Male
  Female
 Age (year), mean  SD

 
 

11 (73)
13 (59)
608

 
 

  4 (27)
  9 (41)
5717

 
0.491

0.540

Presenting symptom
 Symptomatic
 Asymptomatic

 
21 (62)

    3 (100)

 
13 (38)
0 (0)

0.538

Lesion location
 Stomach
 Small bowel
 Rectum

 
15 (63)
  8 (67)

    1 (100)

 
  9 (37)
  4 (33)
0 (0)

1.000

CT characteristics
 Size 
  ≤5 cm
  5-10 cm
  >10 cm
 Contour
  Round
  Ovoid
  Lobulated
 Boundary 
  Smooth 
  Irregular
  Combined
 Growth pattern
  Endoluminal
  Exophytic 
  Mixed
 Enhancement pattern
  Homogeneous
  Heterogeneous 
 Degree of enhancement 
  Poor 
  Moderate 
  Good
 Necrosis
  Absent
  Mild 
  Moderate
  Severe
 Calcification 
  Absent
  Present
 Ulceration
  Absent
  Present
 Perilesional fat stranding
  Absent
  Present
 Adjacent organ invasion
  Absent
  Present
 Ascites
  Absent
  Present
 Lymphadenopathy
  Absent
  Present
 Bowel obstruction
  Absent
  Present
 Liver metastasis
  Absent
  Present 
 Peritoneal seeding
  Absent
  Present 

 
 

  8 (89)
  7 (50)
  9 (64)

 
    4 (100)
  2 (67)
18 (60)

 
19 (59)
0 (0)

    5 (100)
 

  4 (80)
13 (57)
  7 (78)

 
  4 (80)
20 (63)

 
  6 (67)
12 (55)

    6 (100)
 

    7 (100)
  2 (25)
  9 (64)
  6 (75)

 
20 (65)
  4 (67)

 
17 (71)
  7 (54)

 
16 (67)
  8 (62)

 
23 (68)
  1 (33)

 
22 (69)
  2 (40)

 
24 (69)
0 (0)

 
24 (65)
0 (0)

 
23 (70)
  1 (25)

 
24 (73)
0 (0)

 
 

  1 (11)
  7 (50)
  5 (36)

 
0 (0)

  1 (33)
12 (40)

 
13 (41)
0 (0)
0 (0)

 
  1 (20)
10 (43)
  2 (22)

 
  1 (20)
12 (37)

 
  3 (33)
10 (45)
0 (0)

 
0 (0)

  6 (75)
  5 (36)
  2 (25)

 
11 (35)
  2 (33)

 
  7 (29)
  6 (46)

 
  8 (33)
  5 (38)

 
11 (32)
  2 (67)

 
10 (31)
  3 (60)

 
11 (31)

    2 (100)
 

13 (35)
0 (0)

 
10 (30)
  3 (75)

 
  9 (27)

    4 (100)

 
0.185

0.374

0.140

0.474

0.638

0.132

0.022

1.000

0.472

1.000

0.278

0.321

0.117

-

0.115

0.011
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in the presence of both (Table 4). The combination 
variable logistic regression model using the bias-
reduction model of Firth result was shown in Table 5. 
There was strong evidence that the combination of 
presence of necrosis and peritoneal seeding can predict 
high mitotic rate.

Discussion
 In the present study, the authors found that 
GISTs showed several common CT characteristics. 
They were usually lobulated, smooth marginated 
masses that were predominantly exophytic and had 
heterogeneous enhancement with areas of necrosis. 
Ulceration and perilesional fat stranding were 
sometimes demonstrated. Calcification in the tumor 
was an uncommon finding. Lymphadenopathy and gut 
obstruction were rarely noted and they were probably 
not features of GISTs. The present findings were similar 
to those of previous studies(7,9,12).
 The liver is the most common site of GIST 
metastasis, followed by the peritoneum(20). The                 
CT characteristics of metastasis within the liver are 
similar to those of primary tumors; a hyperattenuating 
or hypervascular enhancing mass that can be a 
heterogeneous enhancement due to necrosis, 
hemorrhage or cystic degeneration(21), which is usually 
hypoattenuating on portal venous phase(9). In present 
series, most of hepatic metastatic nodules in nine 
patients showed this appearance except for two nodules 
in one patient that showed isoattenuation on portal 
venous phase and hyperattenuation on arterial phase. 

The authors probably missed some hypervascular liver 
metastases because only 26 in 50 patients underwent 
biphasic CT scans. Arterial phase CT scan is important 
in evaluation of hypervascular liver metastasis of 
GISTs.
 Although some previous studies showed           
that GISTs have a male predominance(6,9,10), the           
present study as well as others showed no gender 
predilection(11-13). The most common presenting 
symptom of GISTs in our series was gastrointestinal 
bleeding. This result was consistent with previous 
reports(6,7,13). Patients may present with hematemesis, 
melena, hematochezia, or signs and symptoms of 
anemia. Other common presenting symptoms are 
abdominal pain or palpable mass. In other reports, 
abdominal pain was the most common presenting 
symptom(11,12).
 In multivariate analysis, the present study 
showed that the presence of necrosis and peritoneal 
seeding were significant independent predictors of  
high mitotic rate. Our results seem to differ from         
those of other studies using multivariate analysis(11-13). 
Tateishi et al(11), using multiple stepwise logistic 
regression, reported that extrinsic epicenter and unclear 
boundary were the most significant predictors of         
high-grade GIST, while Kim et al(12) and Yang et al(13) 
found that tumor size was the only significant 
predictive factor for high mitotic rate or malignant 
GIST. This discrepancy may be explained by different 
histologic grading criteria for classification of benign 
and malignant or low grade and high grade GIST. 
Tateishi et al(11) used the MIB-1 score and classified 
tumors as low grade or high grade. There were no clear 
histologic criteria for grading in Yang’s study(13).        
Kim et al(12) used the same histologic criteria as our 
study but their cases were limited to tumors of gastric 
origin.
 The combined presence of both necrosis and 
peritoneal seeding, indicated a high probability of high 
mitotic rate (1, 95% CI = 0.40, 1.0) and the absence of 

Table 5. Logistic regression model to predict high mitotic 
rate using the bias-reduction model of Firth 1993

Necrosis Peritoneal 
seeding

OR (95% CI) p-value

Absent Absent      1 0.006
Present Absent 8.14 (0.83, 1,100)
Present Present  135 (5.1, 45,000)

Table 4. Numbers of patients with low and high mitotic rates according to each combination of necrosis and peritoneal 
seeding

Necrosis Peritoneal seeding Mitotic rate Total Probability (95% CI)
Low High

Absent Absent   7   0   7 0 (0, 0.41)
Present Absent 17   9 26 0.35 (0.17, 0.56)
Present Present   0   4   4 1.00 (0.40, 1.00)
Total 24 13 37 0.35 (0.20, 0.53)
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both indicated a low probability of high mitotic rate 
(0, 95% CI = 0, 0.41). Tumors that show low mitotic 
count (≤5 mitoses per 50 HPF) usually have a benign 
behavior. However, a low mitotic count does not always 
rule out malignant behavior that can metastasize(15,22). 
There was one rectal GIST patient in present study  
who had a low mitotic rate but with liver metastasis. 
Besides mitotic count, size of the tumor is another 
important morphologic criterion for prediction of  
tumor behavior and the significance of size is site 
dependent. Specifically, gastric GISTs seem to behave 
less aggressively than intestinal tumors(23). Most 
proposed criteria for evaluation of GIST malignant 
potential were comprised of mitotic rate, size, and 
site(15-19). Therefore, prediction of mitotic rate from CT 
features indirectly helps to predict malignancy since 
tumor size and site can be evaluated by CT scan.
 The present study had numbers of limitation. 
This was a retrospective study of collected cases over 
a period of years at a tertiary hospital and the number 
of patients was small. The authors were unable to 
collect the hard copy of CT images of patients referred 
from other hospitals. Moreover, there were variations 
in CT equipment and imaging techniques. A prospective 
multicenter study of a large number of patients would 
be more decisive.
 In conclusion, the typical CT features of 
GISTs are lobulated, smooth marginated masses that 
are predominantly exophytic and have heterogeneous 
enhancement with areas of necrosis. Ulceration and 
perilesional fat stranding are sometimes demonstrated. 
Calcification, lymphadenopathy and gut obstruction 
are uncommon finding. Moreover, the authors observed 
that the presence of both necrosis and peritoneal 
seeding are significant predictor of high mitotic rate  
of GISTs when compared with their absence. The 
probability of a high mitotic rate was 1 (95% CI:         
0.40-1.00).

What is already known on this topic?
 Gastrointestinal stromal tumors (GISTs) are 
the most common mesenchymal neoplasms of the 
gastrointestinal tumors and positive expression of      
KIT (CD117) is the best diagnostic tool of this tumor. 
The computed tomographic findings of GISTs have 
been previously described in the literature and showed 
some distinctive features that help differentiate them 
from epithelial neoplasms. A few studies have 
attempted to correlate CT features with the histologic 
grading or prediction of malignancy but they have still 
produced conflicting results.

What this study adds?
 This study showed characteristic computed 
tomographic findings of GISTs. The presence of both 
necrosis and peritoneal seeding in computed 
tomography is a significant predictor of high mitotic 
rate of GISTs.
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ลักษณะภาพรังสีสวนตัดอาศัยคอมพิวเตอรของ GIST และการหาลักษณะภาพที่ชวยบงชี้ GIST แบบรายแรง

ศิริพร พินัยกุล, ปยนุช วุฒิชาติปรีชา, สมรมาศ กันเงิน, สมบัติ ลีลาเกียรติไพบูลย

วตัถปุระสงค: เพือ่ศกึษาลกัษณะภาพรงัสสีวนตดัอาศยัคอมพวิเตอรของ GIST และวเิคราะหหาลกัษณะภาพทีเ่ปนตัวทํานาย GIST 
แบบรายแรง
วัสดุและวิธีการ: เปนการศึกษาแบบยอนหลัง โดยรังสีแพทย 2 คน แปลผลภาพรังสีสวนตัดอาศัยคอมพิวเตอรของผูปวย 50 ราย 
ที่ไดรับการวินิจฉัยทางพยาธิวิทยาวาเปน GIST และการตีความขั้นสุดทายใชการเห็นพองตองกันของท้ังสองคน ลักษณะภาพรังสี
สวนตดัอาศยัคอมพิวเตอรทีศ่กึษาคอื ตาํแหนง ขนาด รปูราง ขอบนอก แบบอยางการเติบโต แบบอยางและระดับของ enhancement 
การตายเฉพาะสวนของกอน การมีแคลเซียมเกาะ แผล stranding ของไขมนัรอบรอยโรค ภาวะลําไสอุดก้ัน และส่ิงแสดงเน้ือราย 
แตละลักษณะจะถูกเปรียบเทียบ โดยใชการทดสอบ Fisher’s exact หรือ t-test รวมทั้งหาลักษณะภาพท่ีเปนตัวทํานายอัตรา
กระบวนการแบงเซลลสูงโดยใช univariate และ multivariate logistic regression
ผลการศึกษา: จากผูปวย 50 ราย กระเพาะอาหารเปนตําแหนงท่ีพบ GIST มากที่สุด คือ 62% ขนาดเฉล่ีย 10.2 เซนติเมตร  
(คาเบี่ยงเบนมาตรฐาน 5.2 เซนติเมตร) รูปรางเปนกลีบยอย 84% ขอบเรียบ 84% แบบอยางการเติบโตแบบ exophytic 68% 
กอนสวนมากมีความหนาแนนท่ีไมเปนเนือ้เดยีวกนัหลงัฉีดสารเพ่ิมความชัดภาพ 88% พบการตายเฉพาะสวน 84% การมแีคลเซยีม
เกาะ 14% แผล 40% strandingของไขมนัรอบรอยโรค 44% ภาวะลาํไสอดุกัน้ 2% มกีารบกุรกุไปอวัยวะขางเคียง 18% ทองมาน 
18% โรคปุมนํ้าเหลือง 6% แพรกระจายไปที่ตับ 20% และแพรกระจายไปที่เยื่อบุชองทอง 16% การตายเฉพาะสวนและการแพร
กระจายไปที่เยื่อบุชองทองเปนตัวทํานายกอนเนื้อที่มีอัตรากระบวนการแบงเซลลสูงใน multivariate logistic regression     
อยางมีนัยสําคัญทางสถิติ (p<0.05) ถามีรวมกันทั้งสองลักษณะน้ีจะมีความนาจะเปนเทากับ 1 (95% CI, 0.40-1.00)
สรุป: กระเพาะอาหารเปนตําแหนงที่พบ GIST มากท่ีสุด ลักษณะภาพรังสีสวนตัดอาศัยคอมพิวเตอรที่พบบอยคือ รูปรางเปน        
กลบียอย ขอบเรียบ แบบอยางการเติบโตแบบ exophytic และมีความหนาแนนท่ีไมเปนเน้ือเดียวกันหลงัฉดีสารเพ่ิมความชัดภาพ 
การพบการตายเฉพาะสวนและการแพรกระจายไปที่เย่ือบุชองทองรวมกันเปนตัวทํานายที่มีนัยสําคัญของกอนเนื้อท่ีมีอัตรา
กระบวนการแบงเซลลสูง โดยมีความนาจะเปนเทากับ 1 (95% CI, 0.40-1.00)


