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Abstract
Aim: The gastrointestinal stromal tumor (GIST) is an 

uncommon tumor usually diagnosed by endoscopic biopsy or 
surgical resection. We evaluated the efficacy and accuracy of 
endoscopic ultrasound (EUS)-guided fine-needle aspiration 
(FNA) biopsy in the diagnosis of GIST. Method: Seventeen 
patients with gastric GIST diagnosed by EUS-guided FNA 
were included in this study (from 2005 to 2007). A single 
endosonographer performed all procedures. An attending 
cytopathologist was present on site to assess specimen adequacy. 
All tumors were reviewed for EUS, cytomorphologic, histologic 
and immunohistochemical features. Results: Eleven patients 
(64.7%) were male and six (35.5%) were female, with a 
median age of 60.7 years. The clinical indication for EUS-FNA 
procedure in all patients was the evaluation of submucosal 
tumor. EUS revealed a solid hypoechoic tumor in all cases 
with the largest diameter being from 9.5 mm to 70 mm (median 
diameter 31.9 mm). Cytologic specimen was adequate upon 
on-site evaluation in all cases, with an average of two passes 
performed. Spindle cells were present in the cytologic material 
in all cases and epithelial cells in two cases. Nuclear irregularities 
and mitoses were not observed. Immunohistochemical (IHC) 
stain in cell blocks confirmed the c-kit and CD34 positivity 
in all cases. There were no false negative or false positive 
findings. Conclusions: This is the first study of EUS-guided 
FNA procedure in the diagnosis of gastric GIST in Greece. We 
demonstrated that EUS-FNA provides accurate diagnosis of 
GIST in combination with IHC reactivity for c-kit, performed 
in adequate cytology specimens obtained by FNA.
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Introduction
Gastrointestinal stromal tumors (GISTs) are the most 

common mesenchymal tumors of the gastrointestinal (GI) 
tract. These tumors do not usually involve the mucosa, but 
commonly originate in the wall of the GI tract [1]. Therefore, 
the opportunity to obtain adequate material for histologic 
diagnosis via endoscopic forceps biopsy is limited. GISTs 
represent a morphologically diverse group of neoplasms that 
display features of smooth muscle and neural differentiation. 
Their suggested histogenesis as a derivative of the interstitial 
(pacemaker) cell of Cajal, supports these morphologic 
observations [2]. Until recently, GISTs were diagnosed as 
either smooth muscle tumors or schwannomas, depending 
on the predominant histologic pattern and supportive 
immunohistochemical (IHC) profile. Presently, it is 
understood that GISTs represent a distinct clinicopathologic 
entity that is characterized by genetic mutations in the c-kit 
protooncogene [3, 4]. In clinical practice, c-kit inhibitors 
have become available for the treatment of GISTs, therefore 
the preoperative diagnosis of these tumors has become 
especially important. 

Before introduction of endoscopic ultrasound (EUS)-
guided fine-needle aspiration (FNA) biopsy, most of the 
GISTs were diagnosed by either endoscopic biopsy or 
surgical resection due to their submucosal or intramural 
location. Recent studies have shown that EUS combined with 
FNA cytology appears to be of great value in the evaluation 
of intramural lesions of the GI tract, especially GISTs [5-
8]. With the increasing application of EUS-guided FNA 
technique, more GISTs will be encountered in diagnostic 
cytology [6]. Thus, it is important for cytopathologists to 
be familiar with the cytologic features of this heterogeneous 
group of tumors. We conducted for the first time in Greece, 
to our knowledge, the current retrospective study of the 
clinical, cytomorphologic, and IHC features of 17 GISTs, in 
an attempt to evaluate the efficacy and the accuracy of EUS-
guided FNA biopsy in the diagnosis of gastric GISTs. 

Material and Methods
Seventeen patients with gastric submucosal GIST were 
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diagnosed by EUS-guided FNA biopsy between 2005 and 
2007 at the General Hospital, Athens, Greece. They were 
selected retrospectively through a computer search of the 
database in the Department of Cytology. During this period, 
according to our database, 26 gastric submucosal tumors 
(SMT) were diagnosed in the Department of Cytology: 17 
gastric submucosal GISTs, 5 gastric leiomyomas, and 4 
benign gastric schwannomas. No further informed consent 
was obtained from patients, as the studies were carried out 
during routine clinical examinations. 

All the cytology specimens and microbiopsy procedures 
were performed in the endoscopy unit. Patients were placed 
in the left lateral decubitus position and were prepared for 
EUS-FNA procedure by using: Xylocaine spray, Anexate 
2 mg i.v., Midazolam 4 mg i.v., Pethidine 12.5-25 mg i.v. 
EUS was performed by one gastroenterologist (I.K.) in a 
sequential manner in which the order of structures examined 
was the same for each patient. When the lesion was found, 
a linear array echoendoscope (EG 3630UR, Pentax, Tokyo, 
Japan) was advanced, under indirect visualization through 
the cricopharyngeus, into the esophagus. The echoendoscope 
was connected to a monitoring device (6000 Victor, Hitachi, 
Tokyo, Japan) and the EUS-guided FNA was performed using 
22-gauge needles (22G, Medi-Globe GmbH, Achenmühle, 
Germany). The aspirated samples were expelled onto slides, 
and smears were prepared, followed by either air-drying or 
immediate fixation in 95% for subsequent Papanicolaou 
staining methods. Additional aspirated material was fixed 
in formalin, embedded in paraffin and processed for 
routine histologic examination using standard techniques. 
An average of two passes was finally performed to obtain 
diagnostic material. 

IHC studies were performed in cell blocks. For this 
purpose, 5 μm sections were cut, deparaffinized, and 
mounted on precoated slides. The following antibodies 
were used for IHC studies: c-kit (1:100 Dako), CD34 (1:40 
Becton-Dickinson), desmin (prediluted, Ventana), SMA 
(1:50 Dako), vimentin (prediluted, Biogenex), and S-100 
(1:2, Ventana). Positive control slides with normal or tumor 
tissue known to express the tested antigens, c-kit, CD34, 
desmin, SMA, vimentin and S-100 were included routinely 
in the IHC assays. All cytology slides and histology sections 
were retrospectively reviewed by three cytopathologists 
(P.C., C.S., P.K.).

Histological diagnosis for correlation with preoperative 
cytologic diagnosis was available in all cases after 
surgery. 

Results
Clinical and EUS findings
Eleven patients were male and six were female. The 

mean age of patients was 60.7 years (range 50-84 years). All 
patients were admitted to our Gastroenterology Department 
because of dyspeptic symptoms: pain or discomfort in the 
upper abdomen, abdominal fullness, early satiety, nausea or 

vomiting, and two patients for signs of anaemia. The barium 
meal, performed in all cases, suggested a gastric submucosal 
tumor. Patients underwent upper GI endoscopy in order to 
obtain biopsy specimens. Biopsy specimens were taken 
from various anatomic sites of the stomach: gastric antrum, 
corpus, and incisura. In all cases, biopsy interpretation 
revealed chronic active gastritis, chronic atrophic gastritis, 
and intestinal metaplasia without any morphologic signs of 
tumor presence. Thus, the opportunity to obtain adequate 
material for the histologic diagnosis via endoscopic biopsy 
was limited. Therefore, EUS-FNA was performed to enhance 
the evaluation of intramural lesions of the stomach and to 
define the preoperative diagnosis. 

EUS findings revealed 15 tumors in the stomach: 10 out 
of 15 in the body, three in the fundus and two in the pylorus. 
Two tumors were in the duodenum. All tumors were located 
within the muscularis propria. The median size of the tumors 
documented by EUS was 31.9 mm (range 9.5-70 mm). In all 
cases, EUS revealed a solid, hypoechoic tumor (Figs. 1a, 1b), 
occasionally with lobular configuration. The clinical data of 
the patients are summarized in Table I. 

Fig.1a, 1b EUS revealing a solid hypoechoic tumor
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Cytopathologic and immunohistochemical findings
Immediate on-site preliminary diagnosis was given in 14 

cases (82.35%) based on smears alone. These were obtained 
by two passes. In the remaining three cases, the diagnosis 
was provided by cell blocks. The FNA smears were highly 
cellular in 14 cases and moderately cellular in three cases. All 
tumors showed a spindle cell morphology and additionally 
epithelioid morphology in two cases. Low-power view 
showed both tight aggregates and loosely cohesive cell with 
a very clean background. The tightly cohesive aggregates 
had irregular borders and appeared to be connected by the 
loosely cohesive tumor cells. In this area, the cells were 
oriented in one direction (streaming) and this finding may 
be due to the thickness of the smear or may simply represent 
the cohesiveness of the tumor cells. In the loosely cohesive 
cellular areas that represented the thin areas of the smears, the 

cells had a lighter staining quality and the detailed cytology 
was easier to appreciate. High magnifications showed that the 
tumor cells were mostly well organized in one direction with 
ill-defined cytoplasmic borders. The background material 
represented either cytoplasmic processes of the tumor cells 
or collagen material in the stroma. The nuclei were spindled 
shape, uniform and without atypia. The chromatin was fine 
and evenly distributed and nucleoli were inconspicuous. 
Cell blocks showed variable amounts of tissue fragments of 
tumors arranged in interlacing fascicles (Figs. 2a, 2b, 2c). 
Cytologic atypia, mitosis and necrosis were not observed. 

Immunohistochemical stainings were performed in 
all cases. The tumor cells showed immunoreactivity for 
vimentin, c-kit and CD34 (Figs. 3a, 3b, 3c) in all cases and 
were non-immunoreactive for S-100, desmin and SMA. 

Table I. Clinical data of patients
Patient Age/Sex Site Location Size (EUS) (mm)

1 63/M Body M u s c u l a r i s 
propria

15 x 12.2

2 70/M Body M u s c u l a r i s 
propria

29.5 x 20

3 51/M Duodenum M u s c u l a r i s 
propria

21.7 x 14.5

4 68/M Body M u s c u l a r i s 
propria

24.8 x 13.8

5 62/F Pylorus M u s c u l a r i s 
propria

18.7 x 15.5

6 56/F Body M u s c u l a r i s 
propria

32.7 x 24.9

7 72/M Body M u s c u l a r i s 
propria

47.4 x 42.9

8 84/M Body M u s c u l a r i s 
propria

26.2 x 27.6

9 50/F Body M u s c u l a r i s 
propria

10.4 x 9.6

10 57/M Body M u s c u l a r i s 
propria

70 x 34.2

11 73/F Pylorus M u s c u l a r i s 
propria

37.9 x 31.6

12 72/F Body M u s c u l a r i s 
propria

14.8 x 12.8

13 61/M Duodenum M u s c u l a r i s 
propria

61.3 x 48.8

14 62/M Fundus M u s c u l a r i s 
propria

41.2 x 24.7

15 50/M Fundus M u s c u l a r i s 
propria

44 x 27.5

16 59/M Body M u s c u l a r i s 
propria

13.4 x 9.5

17 78/F Fundus M u s c u l a r i s 
propria

19.4 x 13.6

Fig.2a. Cell block revealing many tissue 
fragments of a spindle cell neoplasm with 
dissecting fascicles (H&E x10)

Fig.2b, 2c. The tumor cells with ill-defined 
cytoplasmic border, long spindle nuclei (cigar 
shape) and finely distributed chromatin. No atypia 
and mitoses are observed. (H&E x40)



18 Chatzipantelis et al

Surgical procedure was performed in all cases. Histologic 
diagnosis in resected specimens confirmed our previously 
reported cytologic diagnosis in all cases (Table II): 14 
patients had benign GIST tumors and three patients had GIST 
with intermediate risk (patients No. 7, 10 and 13). 

Discussion
Gastrointestinal stromal tumors constitute the largest 

group of mesenchymal tumors in the GI tract. They arise from 
the wall of the stomach, bowel, rectum, and occasionally in 
the mesentery or omentum. They were previously classified 
as smooth muscle tumors or schwannomas. Due to their 
submucosal or intramural location, these tumors have been 
diagnosed in the past mostly through endoscopic biopsy 
or surgical resection. Although they may have variable 
histologic features, the IHC studies usually permit a proper 
histomorphological classification [9-12]. In contrast, the 

Fig.3a Immunoreaction for c-kit (x10)

Fig.3b Immunoreaction for CD34 (x10)

Fig.3c Immunoreaction for vimentin (x10)

study of the cytology of GIST has been scarce in the literature 
[5, 6, 13-15]. 

Table II. Histopathologic findings in our patients
Patient Size of tumor Necrosis/ulceration Mitoses/

50HPF*

1 1.7 - <5  

2 3 - <5  

3 2.2 - <5  

4 2.3 - <5  

5 1.7 - <5  

6 3.1 - <5  

7 4.8 - <5  

8 2.7 - <5  

9 1.2 - <5  

10 7.4 focally <5  

11 3.9 - <5  

12 1.7 - <5  

13 6.3 focally <5  

14 4.2 - <5  

15 4.7 - <5  

16 1.4 - <5  

17 2.1 - <5  
*HPF: High Power Field (x40)

The cytologic diagnosis of GI tract lesions has been 
traditionally based on lavage, washing, or brushing technique 
through endoscopy [16, 17]. Ultrasound or CT-guided 
percutaneous FNA in GI lesions has been limited due to its 
inability to clearly visualize the lesion. EUS-guidance has 
assumed an important part in the diagnosis of previously 
regarded as inaccessible GI lesions [18, 19]. Because of its 
cost-effectiveness, improved sensitivity and specificity, and 
the less invasive nature than surgical procedure, more and 
more gastroenterologists have turned to this new technique 
not only for the diagnosis, but also for the staging of various 
diseases. Therefore, the emergence of this technique will 
definitely change the traditional methods of cytopathology 
practice. 

In the current study, we retrospectively reported our 
experience regarding 17 GISTs evaluated by EUS-FNA at 
our institution. The EUS-FNA procedure was completed by 
one gastroenterologist (I.K.) with an average of two passes 
(range 1 to 3). The diagnosis of GIST was rendered in 82.35% 
of cases on smears on the same day and in 17.65% of cases 
on cell blocks on the following day. This finding indicated 
that the diagnosis of GIST could be accurately and efficiently 
made when smears were combined with cell blocks obtained 
by EUS-guided FNA biopsy. This also emphasizes the 
importance of the presence of a cytopathologist in assessing 
the adequacy of aspirated material at the time when the 
procedure is performed. Previous studies have shown an 
increased yield of satisfactory specimens with the assistance 
of cytopathologists, compared with procedures performed 
without assistance [20]. Furthermore, on-site evaluation 
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helps the cytopathologists to request more material when 
necessary and plan any special procedures for additional 
studies on cell blocks. 

Also, in our study, the FNA smears were highly cellular in 
14 out of 17 cases and moderate cellular in 3 out of 17 cases 
obtained with two passes, a fact that indicated the higher 
effectiveness of the procedure compared with other studies 
(cellular smears with three or more passes) [6, 18]. 

The reported average number of passes per lesion during 
EUS-guided FNA procedure is in general three or four. The 
time required for this procedure and the diagnostic accuracy 
vary according to the location and the nature of the lesion, as 
well as the expertise and the experience of the endoscopist. 
For instance, submucosal tumors in the stomach/duodenum 
were easily biopsied by EUS-FNA as compared with the 
hard pancreatic lesions.

The cytologic features of the GISTs are also typical. The 
smears are highly cellular with spindle cell morphology, 
loosely cohesive cells oriented towards one direction 
(streaming). Using high magnification, the tumor cells are 
mostly well organised in one direction, with ill-defined 
cytoplasmic borders. The spindle or long-oval shaped nuclei 
are usually embedded in a cyanophilic, delicate, and fibrillary 
background, which simulated the neurofibrillary background 
of a glial tumor. This background material represents either 
cytoplasmic processes of the tumor cells or collagen material 
in the stroma. The nuclei are spindle shaped, uniform and 
with smooth nuclear membrane. The chromatin is fine 
and even. Cytologic atypia, nuclear pleomorphism and 
mitotic activity are rare findings in GISTs. According to 
our postoperative results, 14 patients had benign GIST and 
3 patients (Table II), with tumor sizes 4.8 cm, 7.4 cm, and 
6.3 cm respectively were postoperatively classified as GIST 
with intermediate risk. However, their mitotic rate was low 
(<5/50 HPF). These findings indicate the benign biological 
behaviour of GISTs. In our study, we classified the tumors 
as benign GISTs. 

Although the diagnosis of GIST can be made with a 
certain degree of confidence by using the FNA findings, 
predictions about the biological features of the tumor 
are difficult. The cytomorphologic characterization of 
malignant GISTs is limited in other reports [8, 21, 22]. It 
is well known that there are no definitive histologic criteria 
for the diagnosis of malignant GISTs [23, 24]. Currently, 
recommended criteria comprise a tumor size >10cm, >5 
mitoses per 50 high power fields, tumor necrosis, and nuclear 
pleomorphism [24]. Although these features cannot be fully 
and accurately assessed in cytologic material, we did not 
observe mitoses, necrosis or nuclear pleomorphism in our 
cases. The reliance of the biological behaviour of GIST 
on FNA findings is, therefore, questioned and histologic 
examination is recommended. 

The immunohistochemical profile of GIST confirms the 
EUS-FNA biopsy diagnosis. One of the advantages of having 
a cell block is to perform IHC studies. The c-kit and CD34 
staining is helpful in confirming the diagnosis of GISTs. 
Our IHC studies were performed in all cell blocks, and the 

consistent results were strong positivity of tumor cells for 
vimentin (100%), CD34 (100%), and c-kit (100%). This IHC 
profile is diagnostic for GIST, because interstitial cells of 
Cajal are the only cells in the GI tract that are consistently 
positive with these three antibodies [11]. The IHC spectrum 
of GISTs at different sites has been studied recently [25]. 
In the study by Miettinen et al [25] they defined GIST by 
c-kit positivity and CD34 was positive in 88-91% of both 
benign and malignant GISTs, SMA was positive in 28-34% 
of gastric GISTs, and desmin was positive in 5% of benign 
GISTs. Also, Gu et al [6] showed recently a good correlation 
of immunoreactivity between cytologic and histologic 
specimens in a study of 12 cases. Due to the small number 
of cases in this study [6], further investigations are needed 
to confirm this correlation. 

The differential diagnosis of GIST should include any 
spindle cell lesions, such as true smooth muscle tumors, 
fibrosis, and other uncommon lesions. In addition to the 
conventional spindle cell morphology of GIST, it is well 
recognised that some GISTs may exhibit epithelioid cell 
morphology [15, 26], and therefore, some epithelioid 
tumors such as glomus tumor or carcinoid are included in 
the differential diagnosis of GIST. The above mentioned 
tumors are always c-kit and CD34 negative and can easily 
be differentiated from GISTs. 

In conclusion, we have shown that EUS-guided FNA 
biopsy is an accurate and efficient method for diagnosing 
GIST. The hallmark of GIST is a relatively bland spindle 
or epithelioid tumor with at least moderate cellularity 
and diffuse, strong staining for c-kit in the appropriate 
clinical setting. In our experience, given the difficulties in 
the differential diagnosis and the need for diagnostic IHC 
analysis, we strongly recommend immediate assessment 
of the adequacy of the cytologic specimen. This approach 
allows for the acquisition of adequate material for cell block 
preparations and their subsequent use for special studies. 
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