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18F-FDG PET/CT and contrast enhanced CT in 

differential diagnosis between leiomyoma and 

gastrointestinal stromal tumor

Abstract
In a 49 years old woman a large abdominal tumor was diagnosed by abdominal ultrasound. Dynamic 
contrast-enhanced computed tomography (CECT) showed a large tumor with minute calci�cation and 
poor contrast enhancement in the left abdominal cavity. The �uorine-18 �uorodeoxyglucose positron 
emission tomography/computed tomography (��F-FDG PET/CT) scan showed low��F-FDG uptake in the 
tumor. The SUV max (early image) was 1.90, and that of the delayed image was 2.86. A gastrointestinal 
stromal tumor (GIST) was suspected. Tumor resection revealed that it was a leiomyoma originating in the 
major curvature of the stomach. In conclusion, the �ndings of low ��F-FDG uptake on ��F-FDG PET and poor 
contrast enhancement on CECT in a gastric submucosal tumor suggested of a gastric leiomyoma rather 
than GIST. 
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Introduction

Fluorine-18 �uorodeoxyglucose positron emission tomography/computed 
tomography (��F-FDG PET/CT) is useful for estimating staging, local recurrence, 
and distant metastases, and also for tracking the e�ects of therapy for malignant 

tumors. However, ��F-FDG accumulates in granulomatous diseases such as sarcoidosis 
and tuberculosis, in�ammatory diseases, and benign tumors such as colonic adenoma 
[1-3]. Leiomyoma is one of the benign tumors in which ��F-FDG accumulates. To our 
knowledge, ��F-FDG uptake in extragastric leiomyoma has not been reported. We 
describe an unusual case of ��F-FDG  accumulation in a large extragastric leiomyoma 
and compare it with the contrast enhanced CT �ndings. 

Case Report

A 49 years old woman exhibited abnormal �ndings on the greater curvature of the 
stomach during an upper GI tract for cancer screening, and she went to a local hospital. 
She underwent abdominal ultrasound and endoscopy, and an intra-abdominal tumor 
was detected. She was then referred to Kurume University Hospital. The usual blood 
tests, immunology and serology tests, and biochemical tests showed no abnormal 
�ndings. Tumor markers (CEA and CA19-9) were within normal ranges. She had no 
abnormal �ndings on her physical examination and no important disease in her past 
history. Dynamic contrast-enhanced computed tomography (CECT) was performed 
which made the diagnosis of an intra-abdominal tumor in the left abdominal cavity with 
little calci�cation, clear boundaries and poor contrast enhancement (Figure 1). An 
integrated full-ring PET/CT scanner (Gemini-GXL 16; Philips Medical Systems, Inc., 
Cleveland, OH, USA) was used for data acquisition. Before ��F-FDG injection, the patient 
fasted for 4 hours to maintain serum glucose concentrations below 120mg/dL. She was 
permitted to drink sugar-free liquids. Prior to the examination, she drank 500mL of water 
to accelerate renal ��F-FDG elimination. Her blood glucose level was 103mg/dL. She was 
administered 260MBq (4,44MBq/kg) of ��F-FDG via the antecubital vein. Whole-body 
imaging was performed at approximately 60 min after ��F-FDG injection. Transmission 
and emission images of the areas from the level of the auditory meatus  the mid-thigh 
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were acquired in the supine position. Transmission scans 
were performed using attenuation correction with CT. 

Figure 1. Dynamic contrast-enhanced computed tomography showed a minute 
calci�ed tumor lesion with clear boundaries and poor contrast enhancement 
(67x45mm) in the left abdominal cavity [ (A) Non-contrast enhanced CT, (B) 
Dynamic 1st, (C) Dynamic 2nd, (D) Dynamic 3rd, (E) Dynamic 4th  (F) coronal 
image].

The obtained transmission and emission images were 
reconstructed using the 3D line of the response-row-action 
maximum likelihood algorithm (3D-LOR-RAMLA; Philips, 
Eindhoven, The Netherlands). The total PET examination ti-
me for the whole body images was approximately 30min. 
Delayed imaging was performed at approximately 120min 
after ��F-FDG injection. The ��F-FDG-PET/CT scan revealed 
��F-FDG uptake in the intra-abdominal tumor (Figure 2)

. 

Figure   2. ��F-FDG PET/CT showed ��F-FDG uptake in the tumor in the left 
abdominal cavity. The SUVmax in the early phase was 1.90 and in the delayed 
image was 2.86.

The maximum standardized uptake values (SUV max) 
were 1.90 (early image) and 2.86 (delayed image). 
Endoscopic ultrasound (EUS) was performed, and a 
heterogeneous hypoechoic mass was found growing on the 
outside wall of the stomach (Figure 3). This tumor included 
partial calci�cation. A gastric submucosal tumor, especially 
GIST, was suspected by these imaging �ndings. Partial 

resection of the stomach was performed. A hard, whitish 
tumor including a capsule grew outside of the major curva-
ture of the stomach, and the postoperative histopathology 
�nding diagnosed leiomyoma, on the basis of a smooth 
muscle actin (SMA) positive �ndings along with negative 
�ndings for c-kit, CD34 and S100 protein (immunohisto-
chemical staining), and Ki-67, less than 2% (Figure 4). Her 
general condition after the operation was good, and she was 
discharged from our hospital. 

Figure   3. Endoscopic ultrasound showed a heterogeneous hypoechoic mass 
growing on the outside wall of the stomach. 

Figure  4. A hard, whitish tumor (70x45mm) including its capsule is shown 
outside of the stomach (A,B). Hematoxylin and eosin (HE) staining showed 
funicular spindle cell proliferation (C). 

Discussion  

Gastric leiomyoma is a gastrointestinal mesenchymal tumor 
(GIMT) that originates from muscular propria or lamina 
muscularis mucosae of the stomach. Gastric leiomyomas 
represent approximately 2.5% of gastric neoplasms, and the 
peak age range for gastric leiomyoma is 50 to 59 years [4]. In 
most cases, there are no common speci�c symptoms or 
clinical signs of gastric leiomyoma. This tumor is detected 
incidentally during upper GI tract for cancer screening or 
endoscopy. When certain symptoms are present, bleeding  
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and abdominal discomfort are frequent. Gastric leiomyoma 
is preferentially located on the gastric body and antrum [5]. 
Typical forms of gastric leiomyoma are endogastric and int-
ramural types, the exogastric type is less common 
(approximately 18.8%) [5]. Immunohistochemistry is useful 
for making a di�erential diagnosis of GIMT. The immuno-
histochemical diagnostic pattern of GIST is positive for both 
c-kit and CD34, and that of gastric leiomyoma is positive of 
SMA and negative for c-kit and CD34 [6]. Endoscopic tumor 
resection and wedge resection are usual treatment 
procedures for gastric leiomyoma. 

The imaging diagnosis of gastric leiomyoma is often 
di�cult. Recently, Lee et al (2007) have suggested that CECT 
is useful for making a di�erential diagnosis between GIST 
and gastric leiomyoma [7]. They also have shown that the 
common type of gastric leiomyoma is the endogastric type, 
the tumor margin is lobular or smooth, the average tumor 
diameter ranges from 13-37mm and that the contrast 
enhancement of gastric leiomyoma on CECT is poor and 
lower than that of normal liver parenchyma [7]. Okten et al 
(2012) have reported that the tumor margin of gastric 
leiomyoma is smooth, the average tumor diameter is 20mm 
(range 12-35mm), the contrast enhancement of gastric 
leiomyoma on CECT is homogeneous and poor, and that 
EUS detects a homogeneous hypo-echoic area [8]. On the 
other hand, the tumor margin of GIST is lobular or smooth, 
the average tumor diameter is 43mm (range 32-57mm), the 
contrast enhancement of CECT is heterogeneous and 
strong, and the EUS detects a heterogeneous hypo-echoic 
area [8]. Calci�cation, cystic degeneration, necrosis, and 
hemorrhage are common imaging �ndings of GIST, while 
calci�cation is rarely found in gastric leiomyoma 
(approximately 4%) [9]. 

It has been reported that ��F-FDG PET uptake in leiomy-
omas in the uterus, rectum, lung, and esophagus is positive 
[10-13]. The ��F-FDG uptake mechanism in leiomyoma has 
been investigated in patients with uterus myoma, and ��F-
FDG �ndings of rectal or pulmonary leiomyomas have been 
reported as case reports [11-13]. To our knowledge, the ��F-
FDG uptake �ndings of gastric leiomyoma have not been 
investigated in detail. Recently, the di�erences of CT and ��F-
FDG PET �ndings between esophageal leiomyoma and 
GIST were investigated in 19 patients [10]. In that report, 
strong ��F-FDG uptake was observed in all patients with 
GIST, and the mean value of SUVmax was 16 (range 10-20) 
[10]. Meanwhile, mild ��F-FDG uptake was observed in about 
34% of all esophageal leiomyoma patients, and mean 
SUVmax was 2.3 (range 0-7.1). These results suggest that ��F-
FDG PET is e�ective for making a di�erential diagnosis 
between esophageal GIST and esophageal leiomyoma [10]. 
Park et al (2011) have suggested that SUVmax was positively 
correlated with Ki-67 expression, tumor size, mitotic count, 
and National Institute of Health (NIH) classi�cation, and that 
the prediction for the risk of malignancy has a sensitivity 
85.7% and speci�city 94.7% using a cuto� value of 3.94 
SUVmax [14]. In this case, GIST was suspected before the 
operation because of the imaging �nding of an extragastric 
heterogeneous large tumor with calci�cation. At the same 

time, however, the �ndings of poor contrast enhancement 
on CECT and low ��F-FDG uptake were observed in this case. 
On the basis of previous reports, gastric leiomyoma should 
have been considered at �rst, rather than GIST. Thus, ��F-FDG 
PET may be a complementary tool for evaluating the grade 
of malignancy of gastric submucosal tumors. In previous 
reports regarding ��F-FDG-PET/CT and leiomyoma origi-
nating from other organs, ��F-FDG uptake in the uterus 
myoma and pulmonary region was low because the mean 
SUV max was 2.34±0.75 for uterus myoma and 1.3 for lung 
myoma. On the other hand, other authors have suggested 
that the ability to evaluate the malignancy of ��F-FDG-
PET/CT is limited because of high ��F-FDG uptake in degene-
rative myoma, cellular leiomyoma, stromomyoma of the 
uterus, and of rectal leiomyoma (SUVmax 8.6 for rectal 
leiomyoma) [12, 13, 15, 16]. The usefulness of ��F-FDG-PET/ 
CT for evaluating the malignancy of gastric submucosal 
tumors should be investigated with more cases.   

The  authors declare that they have no con�icts of interest. 

Bibliography
1.     Tahara N, Tahara A, Nitta Y et al. Heterogeneous myocardial FDG 

uptake and the disease activity in cardiac sarcoidosis. 
        JACC Cardiovasc Imaging 2010; 3: 1219-28. 
2.  Sathekge M, Maes A, D'Asseler Y et al. Tuberculous lympha-

denitis: FDG PET and CT �ndings in responsive and nonres-
ponsive disease. Eur J Nucl Med Mol Imaging 2012; 39: 1184-90.

3.  Rainis T, Kaidar-Person O, Keren D et al. Correlation between 
incidental FDG PET/CT colorectal observations and endosco-
pic and histopathological results. Oncol Lett 2014; 7: 479-82. 

4.   Morgan BK, Compton C, Talbert M et al. Benign smooth muscle 
tumors of the gastrointestinal tract. 24-year experience. Ann 
Surg 1990; 211: 63-6. 

5.   Davis GB, Blanchard DK, Hatch GF 3hd et al. Tumors of the sto-
mach. World J Surg 2000; 24: 412-20. 

6.  Miettinen M, Lasota J. Gastrointestinal stromal tumors--
de�nition, clinical, histological, immunohistochemical, and 
molecular genetic features and di�erential diagnosis. Virchow 
Arch 2001; 438: 1-12. 

7.   Lee JH, Lim JS, Kwon JE et al. Gastric true leiomyoma: computed 
tomographic �ndings and pathological correlation. J Comput 
Assist Tomogr 2007; 31: 204-8. 

8.    Okuten RS, Kacar S, Kucukay F et al. Gastric subepithelial masses: 
evaluation of multidetector CT (multiplanar reconstruction 
and virtual gastroscopy) versus endoscopic ultrasonography. 

        Abdom Imaging 2012; 37: 519-30. 
9.   Wolfgang Dahnert: Radiology Review Manual 5th ed; Lippincott 

Williams & Wilkins, 2002, pp 840.
10.  Winant AJ, Gollub M, Antonescu C et al. Imaging and clnicopatho-

logic features of esophageal gastrointestinal stromal tumors. AJR 
Am J Roentgenol 2014; 203: 306-14.  

11.  Kitajima K, Murakami K, Kaji Y et al. Spectrum of FDG PET/CT �ndi-
        ngs of uterine tumors . Am J Roentgenol 2010; 195: 737-43.
12.   Watanabe M, Taniguchi M, Takahashi T et al. F-18 FDG�PET imag-
        ing in rectal leiomyoma. Clin Nucl Med 2010; 35: 374-5. 
13.  Nakajo M, Nakayama H, Sato M et al. FDG-PET/CT �nding of beni-
        gn metastasizing of the lung. Acta Radiol Short Rep 2012; 23:1. pii: 
        arsr.2012.120012. doi: 10.1258/arsr.2012.120012.eCollection.
14.  Park JW, Cho CH, Jeong DS et al. Role of ��F-�uorideoxyglucose 
        positron emission tomography in gastric GIST; predicting maligna- 
        nt potential pre-operatively. J Gastric Cancer 2011; 11: 173-9.
11.  Kitajima K, Murakami K, Yamasaki E et al. Standardized uptake val-

B

9

Original Case Report

93Hellenic Journal of Nuclear Medicine     September - December 2015•   www.nuclmed.gr 259



        ues of uterine leiomyoma with ��F-FDG PET/CT; variation with 
        age, size, degeneration, and contrast enhancement on MRI. Ann 
          Nucl Med 2008; 22: 505-12.

16. Nishizawa S, Inubushi M, Kido A et al. Incidence and chara-
cteristic of uterine leiomyomas with FDG uptake. Ann Nucl Med 
2008; 22: 803-10. 

Original Case Report

93 Hellenic Journal of Nuclear Medicine     September-December 2015•   www.nuclmed.gr260

9

El Greco, Domenikos Theotokopoulos, Cruci�xion with Virgin, Magdalene, St. 
John and Angels, c.1600. Oil on canvas, 312x169cm, Prado, Madrid.


	Page 1
	Page 2
	Page 3
	Page 4

