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INTRODUCTION
Gastrointestinal stromal tumors (GIST) are the most com‑

mon mesenchymal tumors of the gastrointestinal tract. This 
group has been formed on the basis of specific immunopheno‑
type that differs from other non‑epithelial digestive tract tu‑
mors, including leiomyosarcomas, neuromas, neurofibromas. 
Stromal tumors represent less than 1% of all of the gastroin‑
testinal tract tumors [1‑7].

On the basis of immunohistochemic studies, it has been as‑
sumed, that GIST originate from the myenteric ganglion cells, 
so called the interstitial Cajal cells, or its precursors [8,9]. 
Cajal cells are the pacemaker cells, show properties of both 
smooth muscle cells and cells of the autonomous nervous sys‑
tem and regulate bowel movements. According to anoth‑
er theory, GIST develop following neoplastic transformation 
of the precursor pluripotential stem cells positive for CD34 
antigen, which turn into pacemaker cells. The majority, i.e. 
about 95% of the gastrointestinal stromal tumors, are charac‑
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terized by the expression of c‑kit receptor tyrosine kinase – so 
called CD117 antigen, whereas about 60–70% of the tumors 
express antigen CD34 [5,10‑14].

Epidemiology

Gastrointestinal stromal tumors have been commonly di‑
agnosed for only the recent several years. The epidemiologic 
data are being collectedl, therefore they are not precise. Untill 
now the proportion between benign and malignant tumors 
is unclear. The current results of the epidemiologic studies 
demonstrate that the prevalence of stromal tumors amounts 
to 20–40 per million inhabitants per year [10]. These data 
differ between various populations. On the basis of retrospec‑
tive studies conducted in Sweden by Kindblom et al. [15] 
and Nilsson et al. [16] it has been estimated that GIST prev‑
alence, including potentially malignant as well as benign tu‑
mors, is 14.5–16 per million inhabitants per year. In Ice‑
land GIST prevalence amounts to 11 per million inhabit‑
ants per year [10]. In the United States there are about 5000 
new cases annually, providing 15–20 cases per million per 
year, and the black race is a risk factor [17,18]. On the ba‑
sis of data obtained from 14 different countries from all over 
the world participating in the EORTC study the incidence 
rate was calculated as approximately 4–5 cases per million 
per year [19]. The data for the Polish population mean more 
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Sporadically, the ectopic GIST was found in the reproductive 
organs or in the pelvis minor, in the appendix, gallbladder, 
mesentery or omentum [24‑28]. In about 6% of the cases, 
due to the progression of the disease and multifocal intraperi‑
toneal dissemination it is impossible to determine the prima‑
ry localization of the tumor [19]. Within the digestive tract, 
gastrointestinal stromal tumors may have submucosal, intra‑
mural or subserous localization. The clinical presentation is 
not characteristic and depends on the localization and the size 
of the tumor. About 10–30% of GIST are completely asymp‑
tomatic, discovered incidentally during the endoscopic, radio‑
logic diagnostics as well as during surgical interventions per‑
formed for various reasons. If present, the clinical symptoms 
are non‑specific and include: abdominal pain (20–50%), early 
satiety, flatulence, subileus or ileus (10–30%), prolonged gas‑
trointestinal bleeding (about 50%), anemia of unknown ori‑
gin, weight loss, vomiting, acute abdomen [29‑31]. Gastro‑
intestinal stromal tumors may present as an abdominal tu‑
mor on physical examination. Sometimes, women with GIST 
of the small intestine are operated due to suspicion of ova‑
ry cancer [24,25]. The clinical symptoms depend on localiza‑
tion of the tumor and manifest themselves similarly to tumors 
showing other histological features. Esophageal tumors are 
usually small and asymptomatic, larger lesions present with 
dysphagia, odynophagia, retrosternal pain, hematemesis and 
weight loss, and sometimes they may be found accidentally, as 
an abnormal mediastinal shadow on chest X‑ray. Stomach tu‑
mors may cause epigastric pain, anorexia, nausea, vomiting, 
weight loss. Tumors localized in the small intestine usually 
present with abdominal pain, sometimes mimicing biliary col‑
ic; duodenal tumors may cause jaundice. Colonic lesions man‑
ifest themselves as abdominal pain or abnormalities of bow‑
el habits. Independently of localization GIST may cause ile‑
us, perforation, symptoms of “acute abdomen”, as well as gas‑
trointestinal bleeding. Rarely, the tumor may be manifested 
as paraneoplastic syndrome in the form of hypoglycemic ep‑
isodes, due to the production of insulin‑like growth factor II 
[7,10,19,32,33].

There are two routes of GIST metastases, hematogenous 
and lymphogenous and they are usually limited to the ab‑
dominal cavity. In the majority of cases (54%), metastases 
are found in the liver, in 22% they are isolated lesions, and 
in 32% they coexist with intraperitoneal dissemination. Gas‑
trointestinal stromal tumor liver metastases are usually mul‑
tiple, large in diameter, and localized in both lobes. The sec‑
ond most common site of metastases is the peritoneum. In‑
traperitoneal dissemination without liver metastases is found 
in about 31% of the patients [19]. Gastrointestinal stromal 
tumors rarely metastasize to the lungs (usually rectal tumors), 
pleura and bones [34]. The casuistic metastatic brain chang‑
es have been reported [35]. Usually, no metastasis is found 
in the regional lymph nodes, therefore during surgical resec‑
tion of GIST lymphadenectomy is not necessary [19].

than 500–600 new cases per year according to the Swedish 
studies or 120–195 according to the results of other stud‑
ies. The prevalence of clinically significant GIST, that is inop‑
erable, metastatic and high‑risk GIST amounts to 20–30%, 
equivalent to approximately 3–4 cases per million. Accord‑
ing to the Polish Clinical GIST Registry seated in the Depart‑
ment of Soft Tissues and Bone Sarcomas at the Cancer Center 
in Warsaw, in Poland the number of registered patients treat‑
ed with imatinib (selective inhibitor of the tyrosine kinase) as 
well as and the number of new cases and the number of pa‑
tients operated for GIST, are however lower, demonstrating 
that some of the cases are missed [19,20].

The prevalence of GIST is similar in men and women. Ac‑
cording to Polish data, 48% of GIST patients were women 
and 52% men, nevertheless, among the patients with met‑
astatic disease men outnumber women by far. Gastrointesti‑
nal stromal tumors usually appear in patients above 50 years 
of age, whereas the maximum incidence is observed in the 5th 
and the 6th decade of life. The mean age at the diagnosis is 
55–63 years [18]. However, it is estimated, that about 20% 
of the tumors manifest themselves in patients below 40 years 
of age and extremely rare during the first 20 years of age. 
Metastatic disease is more common in younger patients [20].

In about 10% of patients with stromal tumors other ma‑
lignancies such as clear‑cell renal carcinoma, cervical, breast 
carcinoma, and carcinoma of the stomach and lung are en‑
countered. There are few reports of familial GIST. In the case 
of familial GIST, the family members present with a muta‑
tion of c‑kit protooncogene. These individuals are character‑
ized by particular genotypic features including nuchal, neck, 
hand, perianal and perioral skin hyperpigmentation. More‑
over, a number of other syndromes associated with c‑kit mu‑
tation and multiple stromal tumors have been described, and 
they manifest as dysphagia, skin hyperpigmentation or his‑
tologically confirmed hyperplasia of Cajal cells or myenteric 
ganglion cells. The risk of GIST is increased in family mem‑
bers of patients with von Recklinghausen diseases [21]. Car‑
ney’s triad is a genetic syndrome of young women, present‑
ing with multiple stomach GIST, extra‑adrenal paraganglio‑
ma and pulmonary chondroma [10,22].

Clinical presentation

More than 80% of the tumors are primary localized 
in the gastrointestinal tract. Significantly less frequent‑
ly, i.e. in about 10% of the cases, GIST are primarily found 
in the retroperitoneal space and in pelvis minor. The majori‑
ty of GIST (40–70% according to various studies) are found 
in the stomach, usually in the fundus, and they constitute 
1–3% of the stomach neoplasms. About 20–50% of GIST are 
localized in the small intestine, usually in the jejunum; they 
can be very rarely found in the large intestine and the rec‑
tum – about 5%, and less than 5% of them are localized 
in the esophagus [23]. The primary localization in the omen‑
tum and the mesentery has been reported only in single cases. 
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er, as well as endoscopic ultrasound guided fine‑needle biop‑
sy. This method is not always useful in the histopathologic as‑
sessment of the tumor and discrimination between benign 
and malignant changes, although it helps obtain the spec‑
imen for immunohistochemic studies, including CD117 ex‑
pression, as a most sensitive marker for GIST, present in more 
than 90% of the stromal tumors, as described above. Another 
significant marker in the diagnosis of GIST is CD34 antigen, 
the expression of which is the highest in the esophagus and 
in the large intestine. Smooth muscle actin (α‑SMA) is ex‑
pressed in 20–40% of GIST localized in the stomach that are 
CD34 negative. Therefore CD34 and α‑SMA are two mark‑
ers that are helpful in the diagnosis of about 10% of CD117 
(–) GIST. Standard immunohistochemic studies help not only 
diagnose stromal tumors, but also exclude submucosal lesions 
other than GIST [38]. Here the determination of the protein 
PS‑100 as well as of desmine should be mentioned. These two 
antigens are typical of other then GIST mesenchymal tumors. 
The protein PS‑100 occurs in neurogenic tumors and if it is 
found the diagnosis of schwannoma is confirmed, whereas 
the determination of desmin may help in differentiation be‑
tween GIST, where it is negative, and tumors of myogen‑
ic origin, especially with leiomyosarcoma [10,39,40]. Immu‑
nohistochemic and histopathologic investigations are crucial 
to the diagnosis of GIST. A useful and promising diagnostic 
method is 18F‑fluoro‑deoxyglucose positron emission tomog‑
raphy) [10,41]. According to data derived from the Clinical 
GIST Registry, the majority of tumors are surgically treated 
without any previous histological verification and the final di‑
agnosis is based on the pathologic examination of the resect‑
ed tumor. It is usually caused by difficulties in obtaining di‑
agnostic tissue, due to the intramural development of the tu‑
mor [10,19,42].

Prognosis

To assess the clinical malignancy of the tumor the above 
mentioned diagnostic procedures should be completed 
with chest roentgenogram (not only in the case of esoph‑
ageal tumors), and the ultrasound and computed tomogra‑
phy of the abdomen in order to confirm or exclude dissemi‑
nation of the neoplasm and assess the position of the tumor 
in relation to adjacent structures. About 20% of malignant 
GIST are diagnosed when the neoplastic process has already 
generalized. It refers especially to small lesions, which for 
a long time are asymptomatic, and are discovered accidental‑
ly. The mean time to the presentation of symptoms is approx‑
imately 4–6 months, and to the generalization of the neo‑
plastic process – 2 years. The mean duration of the disease 
in patients with the metastatic form is estimated to be 41 
months [19]. Among the asymptomatic tumors, the majority 
are localized in the stomach and in the duodenum. The lon‑
gest survival time is observed in patients with gastric tumors. 
The clinical malignancy of the tumors increases in the more 
distal segments of the gastrointestinal tract [10,19].

Diagnostics

The diagnostic evalaution of gastrointestinal stromal tu‑
mors is based on imaging techniques, with a special role 
of endoscopic examination, because it is commonly accessible, 
however the most important diagnostic tools are the histolog‑
ical and immunohistochemical examinations.

Small, asymptomatic lesions are usually discovered acci‑
dentally during endoscopy performed because of various in‑
dications, bigger ones during endoscopy as well as during 
other diagnostic investigations – ultrasonography, comput‑
er tomography, endosonography carried out in order to diag‑
nose various non‑specific clinical symptoms. Large tumors lo‑
calized for example in the esophagus are usually visible not 
only during endoscopy, but also at the chest X‑rays, mani‑
fested as mediastinal widening, and in such cases computed 
tomography of this region should be carried out. The mac‑
roscopic picture of gastrointestinal stromal tumors is hetero‑
geneous. Endoscopic examination usually describes GIST as 
submucosal changes, in the majority of cases oval, observed 
through the gastrointestinal lumen as protrusion or indenta‑
tion. The mucosa covering the tumor may be intact, some‑
times with a navel‑like depression, and as concerns larger cas‑
es often with ulceration. Computed tomography shows these 
lesions as a solid mass, that displays contrast enhancement af‑
ter its oral or intravenous administration. The lesions showing 
homogenous enhancement and protruding into the gastroin‑
testinal lumen are in the majority of cases benign [36,37]. Be‑
sides endoscopy and computer tomography, endoscopic ul‑
trasonography (EUS) plays an important role in the diag‑
nostic work‑up of stromal tumors. As a rule the EUS shows 
GIST as hypoechogenic mass originating from different lay‑
ers of the gastrointestinal tract wall, usually from the mus-
cularis propria and muscularis mucosa. Endoscopic ultrasonog‑
raphy is a useful diagnostic method, especially in the identi‑
fication of malignant tumors. This examination features as‑
sociated with malignant GIST are independently: size more 
than 40 mm, an irregular outer margin, the presence of cysts 
and non‑homogenous echo pattern. It should be emphasized 
that on the basis of EUS, it is not always possible to differen‑
tiate between stromal tumors and leiomyosarcomas or oth‑
er mesenchymal tumors. Leiomyosarcomas are more com‑
mon in the esophagus and in the large intestine, and rare 
in the stomach and in the small intestine, which may be a di‑
agnostic indication if the ultrasonography results is question‑
able. However, the diagnosis may never be established only 
on the basis of typical or untypical localization and the en‑
doscopic or EUS imaging [10]. The final diagnosis is estab‑
lished on the basis of histological examination of biopsy spec‑
imen of the change suspected to be GIST. The tumor sam‑
ples obtained by endoscopic biopsy are not always repre‑
sentative because of the reach of the biopsy forceps. Other 
method is based on endoscopic submucosal‑mucosal resec‑
tion, which makes it possible to radically treat GIST small‑
er than 2 cm in diameter and limited to the submucosal lay‑



Gastrointestinal	stromal	tumors:	epidemiology,	clinical	picture,	diagnosis...	 219

REVIEW	ARTICLES

sualization, is histological and immunohistochemical exami‑
nation. Sometimes only the surgical intervention is necessary 
to establish the diagnosis. Stromal tumors represent an enor‑
mous challenge, requiring close cooperation of gastrologists, 
surgeons, histopathologists and oncologists to make a quick, 
precise and correct diagnosis. The primary goal should be 
to balance the number of the diagnosed cases with the ac‑
tual incidence because it seems that GIST have been so far 
underdiagnosed.
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Gastrointestinal stromal tumors are a new and growing 
clinical problem. They have been commonly diagnosed for 
only the last several years and their diagnostics is extremely 
difficult. The most important diagnostic tool, besides the vi‑

Table 1.  Assessment of the clinical malignancy in GIST patients 
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*	determined	by	the	maximum	diameter	of	the	tumor
Abbreviations:	GIST	–	gastrointestinal	stromal	tumor,		
HPF	–	high	power	field



220	 POLSKIE	ARCHIWUM	MEDYCYNY	WEWNĘTRZNEJ	 2008;	118	(4)

REVIEW	ARTICLES

	15.	 Kondblom	LG,	Meis‑Kindblom	J,	Bumming	P,	et	al.	 Incidence,	prevalence,	pheno‑
type	and	biologic	spectrum	of	gastrointestinal	stromal	cell	tumors	(GIST)	–	a	popu‑
lation	–	based	study	of	600	cases.	Ann	Oncol.	2002;	13	(Suppl	5):	157.

	16.	 Nilsson	B,	Bumming	P,	Meis‑Kindblom	JM,	et	al.	Gastrointestinal	stromal	tumors:	
the	incidence,	prevalence,	clinical	course,	and	prognostication	in	the	preimatinib	
mesylate	era	–	a	population‑based	study	in	western	Sweden.	Cancer.	2005;	103:	
821‑829.

	17.	 Conolly	EM,	Gaffney	E,	Reynolds	JV.	Gastrointestinal	 stromal	 tumors.	Br	J	Surg.	
2003;	90:	1178‑1186.

	18.	 Tran	 T,	 Davila	 JA,	 El‑Serag	 HB.	 The	 epidemiology	 of	 malignant	 gastrointestinal	
stromal	tumors:	an	analysis	of	1,458	cases	from	1992	to	2000.	Am	J	Gastroenterol.	
2005;	100:	162‑168.

	19.	 Ruka	W,	Rutkowski	P,	Nowecki	ZI,	et	al.	Mięsaki	podścieliskowe	przewodu	pokarmo‑
wego	 (GIST)	 –	 zalecenia	 postępowania	 diagnostyczno‑terapeutycznego.	 Rejestr	
Kliniczny	GIST:	www.coi.waw.pl/miesaki.

	20.	 Ruka	 W,	 Rutkowski	 P,	 Nowecki	 ZI,	 et	 al.	 Leczenie	 celowane	 w	 nowotworach	
podścieliskowych	przewodu	pokarmowego	(GIST).	Medipress.	Onkologia.	2007;	1:	
3‑10.

	21.	 Yantiss	RK,	Rosenberg	AE,	Sarran	L,	et	al.	Multiple	gastrointestinal	stromal	tumors	
in	type	I	neurofibromatosis:	a	pathologic	and	molecular	study.	Mod	Pathol.	2005;	
18:	475‑484.

	23.	 Popiela	 T,	 Kulig	 J,	 Stachura	 J,	 et	 al.	 Nowotwory	 przewodu	 pokarmowego.	 In:	
Konturek	J,	ed.	Gastroenterologia	i	hepatologia	kliniczna.	Warszawa,	PZWL,	2006:	
435.

	24.	 Ruka	W,	Rutkowski	P,	Szawłowski	A,	et	al.	Współczesne	postępowanie	u	chorych	
na	 mięsaki	 podścieliskowe	 przewodu	 pokarmowego	 (GIST	 –	 gastrointestinal	
stromal	tumors).	Nowotwory.	2003;	53:	537‑542.

	25.	 Belics	Z,	Csapo	Z,	Szabo	I,	et	al.	Large	gastrointestinal	stromal	tumor	presenting	
as	an	ovarian	tumor.	A	case	report.	J	Reprod	Med.	2003;	48:	655‑658.

	26.	 Zighelboim	I,	Henao	G,	Kunda	A,	et	al.	Gastrointestinal	stromal	tumor	presenting	
as	a	pelvic	mass.	Gynecol	Oncol.	2003;	91:	630‑635.

	27.	 Carlomagno	G,	Beneduce	PA.	A	gastrointestinal	stromal	tumor	(GIST)	masquerad‑
ing	as	an	ovarian	mass.	World	J	Surg	Oncol.	2004;	2:	15.

	28.	 Cai	N,	Morgenstern	N,	Wasserman	P.	A	case	of	omental	gastrointestinal	stromal	
tumor	 and	 association	 with	 history	 of	 melanoma.	 Diagn	 Cytopathol.	 2003;	 28:	
342‑344.

	29.	 Kim	HC,	Lee	JM,	Kim	SH	et	al.	Primary	gastrointestinal	stromal	tumors	in	the	omen‑
tum	and	mesentery:	CT	findings	and	pathologic	correlation.	Am	J	Rentgenol.	2004;	
182:1463‑1467.

	30.	 Głuszek	S,	Karcz	W,	Matykiewicz	J,	et	al.	Gastrointestinal	stromal	tumors.	Gastro‑
enterol	Pol.	2004;	11:	17‑21.

	31.	 Perego	M,	Strada	E,	Alvisi	C,	et	al.	Gastrointestinal	stromal	 tumor	as	 the	cause	
of	 intestinal	 hemorrhage:	 description	 of	 a	 clinical	 case.	 Ann	 Ital	 Med	 Int.	 1998;	
13:125‑127.

	32.	 Lucchetta	MC,	Liberati	G,	Petraccia	L,	et	al.	Gastrointestinal	stromal	tumors:	a	sel‑
dom	diagnosed	cause	of	severe	anemia.	Dig	Dis	Sci.	2005;	50:	815‑819.

	33.	 D’Amato	G,	Steinert	DM,	McAuliffe	JC,	Trent	JC.	Update	on	the	biology	and	therapy	
of	gastrointestinal	stromal	tumors.	Cancer	Control.	2005;	12:	44‑56.

	34.	 Miettinen	M,	Sarlomo‑Rikala	M,	Sobin	LH,	Lasota	J.	Esophageal	stromal	 tumors.	
Am	J	Surg	Pathol.	2000;	24:	211‑222.

	35.	 von	Mehren	M,	Watson	JC.	Gastrointestinal	stromal	tumors.	Hematol	Oncol	Clin	
North	Am.	2005;	19:	541‑564.

	36.	 Hughes	TP,	Kaeda	J,	Branford	S,	 et	 al.	 Frequency	of	major	molecular	 responses	
to	imatinib	or	interferon	alfa	plus	cytarabine	in	newly	diagnosed	chronic	myeloid	
leukemia.	N	Eng	J	Med.	2003;	349:	1423‑1432.

	37.	 Ghanem	N,	Altehoefer	C,	Furtwangler	A,	et	al.	Computed	tomography	in	gastroin‑
testinal	stromal	tumors.	Eur	Radiol.	2003;	13:	1669‑1678.

	38.	 Takao	H,	Yamahira	K,	Doi	I,	Watanabe	T.	Gastrointestinal	stromal	tumor	of	the	retro‑
peritoneum:	CT	and	MR	findings.	Eur	Radiol.	2004;	14:	1926‑1929.

	39.	 Hasegawa	T,	Matsuno	Y,	Shimoda	T,	et	al.	Gastrointestinal	stromal	tumor:	consis‑
tent	 CD117	 immunostaining	 for	 diagnosis,	 and	 prognostic	 classification	 based	
on	tumor	size	and	MIB1‑grade.	Hum	Pathol.	2002;	33:	669‑676.

	40.	 Debiec‑Rychter	M,	Wasag	B,	Stul	M,	et	al.	Gastrointestinal	stromal	tumours	(GISTs)	
negative	for	KIT	(CD117	antigen)	immunoreactivity.	J	Pathol.	2004;	202:	430‑438.

	41.	 Sugar	I,	Forgacs	B,	Istran	G,	et	al.	Gastrointestinal	stromal	tumours	(GIST).	Hepato‑
gastroenterology.	2005;	52:	409‑413.

	42.	 Chang	 WC,	 Tzao	 C,	 Shen	 DH,	 et	 al.	 Gastrointestinal	 stromal	 tumor	 (GIST)	
of	the	esophagus	detected	by	positron	emission	tomography/computed	tomogra‑
phy.	Dig	Dis	Sci.	2005;	50:	1315‑1318.

	43.	 Debol	SM,	Stanley	MW,	Mallery	JS.	Can	fine	needle	aspiration	cytology	adequately	
diagnose	and	predict	 the	behavior	of	gastrointestinal	 stromal	 tumors?	Adv	Anat	
Pathol.	2001;	8:	93‑97.

	44.	 De	Matteo	RP,	Lewis	JJ,	Leung	D,	et	al.	Two	hundred	gastrointestinal	stromal	tu‑
mors:	recurrence	patterns	and	prognostic	factors	for	survival.	Ann	Surg.	2000;	231:	
51‑58.

	45.	 Blay	JY,	Bonvalot	S,	Casali	P,	et	al.	Consensus	meeting	for	the	management	of		gas‑
trointestinal	stromal	tumors.	Report	of	the	GIST	Consensus	Conference	of		20‑21	
March	2004,	under	the	auspicies	of	ESMO.	Ann	Oncol.	2005;	16:	566‑578.

	46.	 Hrycek	A,	Kośmider	J,	Smok	M.	Gastrointestinal	stromal	tumors	(GISTs).	Pol	Arch	
Med	Wewn.	2005;	113:	85‑91.


