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Thereport presents 200 cases of gastrointestinal stro-
mal tumors (GIST). The material originated from six di-
agnostic centersin Poland and wasreclassified according
to the current criteria. Among lesions other than GISTS,
14 wereidentified as smooth muscle tumors and seven as
neural tumors. GISTs were located in the stomach
(51-63.3% of the investigated series), small intestine
(27.4-33.8%), colon (approximately 4.5%), abdominal
cavity, i.e. in the peritoneum and omentum (6%), and in
the retroperitoneal space (2.5%). A dight predominance
of women was noted (53-56%). The age of the patients
ranged between 14 and 93 year s of life, with the mean age
of 62.4 years. Individualsyounger than 45 year s of age ac-
counted for 10% of thegroup. In ten patients(five of them
lessthan 45 years of life), multiple tumors wer e detected,
their number ranging from two to lessthan 20; theseindi-
viduals constituted 5% of the entire series. Moder ately
and highly aggressivetumor s predominated. In theseries,
when multiple tumors were excluded, a total of 24
epithelioid GISTs (12%) were observed; of this number,
13weresituated inthestomach, six—in thesmall intestine,
two — in the abdominal cavity and another two in the
retroperitoneal space. Synchronic tumorsobserved in pa-
tientswith GI ST swereseen in seven patients, including an
adenocar cinoma of the colon, two adenocar cinomas of the
stomach, a carcinoid tumor of the small intestine,

a pheochromocytoma of the retroperitoneal space, an
anaplastic lymphoma and a disseminated squamous cell
carcinoma. In immunohistochemical reactions (CD117,
CD34, SMA, S-100, DES), attention was focused on the
immunor eactivity of small GISTs, below 2 cm in size, and
of multiple tumors. Immunohistochemical reactionswere
equally differentiated asto their presence and intensity in
small tumors and in highly aggressive lesions above
5-10cmin size. In multiple GI STs, immunohistochemical
tests strongly indicated the heterogeneity of neoplastic
cdls, which, nevertheless, showed no consistent associa-
tion with thelocation of thetumor, its aggr essiveness, cel-
lular structure or a tendency to form multiple foci.

Introduction

Gadrointedinal stomal tumors (ASTs),as wd as tu
mors tha develop outside the gasrointedinal tract, inthe
greateromentum intestinalmesentery gallblader, retro-
peritoned space or he urhary bladder [18, 29, 3544, 46,
53, 55], epresentmesachynal pindle ell and/orepithe
lioid cell neoplasms with dairly specific immunohistoche
mical profile, characterizedy a positive reactionto the
CD117antigen frequenpositve reatdionto CD34,diversi-
fied readion to smooth mude actin (SMA),a redion to

" The stidy was suppord by he graat No.3P05C05925 fronthe Sate @mmittee of Scentific Resarc (KBN).
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desnin which ispostive onlyin isdated cdls, and aeac
tion to he S-100 priwin thatis @thernegative or eyresed
in no nore hian 10% of ells.

The hstogeness of stomal tumors isnot fuly eluci-
dated, epecialy when one ircludes tumors stuated ouside
the gafointedinal tract. These tuors ae bdieved to arise
from the nultipotertial CD34+ cdl, a precursor cell of the
Gl tract that is gagble of varying degrees ddifferertiation
into the irterstitial Cajd cells (CC) and smoothmugle
cels, creding forms with aninternedide phenotype.

A podtive readion to M117 results fromthe expresion
of a trarsmenbrare receor with the tyrosine kinae adivity,
which is enxcoded bytheK/TC gene onhe 4g12 chnmosone
that— urder nomal conditions — binds ligand, ie. e sem
cel factor (SG). In themgjority of GISTs (béween 57 and
85%), acortinuous ativation of KIT is ascciated with a nu-
tation in the KITC gene, wvhile theremaining tumors do not
manifesthismutation21, 51]. FamilialmultipleGISTsrestit
eitherfrom a pointmutation in heKI7C gene in te germ cell
lines or anutation in he plaelet-derived growth fator recep
tor A gene PDGFRA) [9, 34].

A podtive readion to D117 is gen h vaious types
of normal cells, irluding the irnterstitial Cajd cells d the
gastpintestind tract, submesothelial gindle cdls of the
greaer onentum (ICC-like cdls) [53, 58] bone narow
stemcells, nast cells and egemal basal layer cells, me
lanocytes, as all as the ephdium of the mammary ducts
and sveat glands Pahological cels, including nunerous
neopastic cells also demonstratea positive reactionto
CD117 These & readive myofibroblasts, as @il as nee
plagic cells in chroit myeloid letkemia, melanoma, clear
cell sacoma, germ cellumors Semnoma/dysgerminoma
and angpsacoma [61] In adlition, a facal and usally cy-
toplagmic readion was obervel in sud tumors assynoval
saroma,leiomyosacoma, malignantschwannons,liposar
coma, dernatofibrosacomaprotubeans,atypicd fibroxan-
thoma, nelignant fbrohistiocytoma, Kapos sacoma and
adenoid cystic cacinoma [51, 52] as wd as n childhood
tunors: neurobasbma, nephrobhsbma, Ewing saroma
and ostosacoma [58]

In GISTs thepostive readion to 117 is olservel
in membrane ad/or g/toplagn and — ahough t is usually
preent in the ngjority of tumor cels — it may bealsentin
some, ifrequert cases, also vén they sho neggtive reac
tions to he remaining artibodes[32, 51, 55, 57]

Material and Methods

From the naterial provided bythe Chair of Pahomor-
phology, Colegium Medicum Jagellonian Lhiversity, Kra-
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kow, 162gastointesinal mesechymal tumorsweresekced,
including 79 caes olleded in the yars1982—-1999 andlen

tified throughreclssfication. Thesurgi@l speémensforma-

lin-fixed, routinely procesed and paraffn-embeddedwere
staned wth henatoxylin and eds and mmundchistoche

micaly usng a DAKO Inmunostaner (DAKO, Demark)

and thefollowing artibodes CD117 (c-ki) (DAKO A 4502,
1:25), M34 (DAKO M 7165,1:25), S100 (DAKO Z 0311,
1:200), SMA (DAKO M 0851, 1:50) ad DES (DAKO M
0760, 1:50). fie corrols, nostly intemal, were r@adion re

sults oliained in he nomal tissues othe G tract.

In addition, in a atenpt to colect asmany dataon
GISTs n the Rlish popilation as posible, the aithors re
ceivedconsicerableassistanciom otherdiagnaticcenters
in the coutry, such a theDepariment of Clinical Paho-
morphology Medical University in Pozndi; Departmentof
Patomorphology Porreranan Medical University in
Szczcih; Departmentof Clinical Pahonorphology Medi
cal University in Lublin; Depariment of Tumor Pahology,
Ewitokrzyski Oncology Certer, as w#l as Dvision of
Patomorphology Firg Chair of Gereral Suigery, Cole-
gium Medicum Jagellonian Lhiversity. The pravided na-
terial wascollected n the yars1999-2003 and wdargely
preséeded, repreenting GISTs diagnosd in the above
certers or tunors supeced of béng GISTs. Shce he spe-
imens wee seit to Krakow for onsultations (asslides
staned with hematoxylin and eos andbr pardfin-em-
bedded pedmens or nonisined preprations only, le-
sionsotherthan GSTs hal been Bminatel. Theg were
predoninanty leiomyomas,schwanorras,melanonasand
a sirgle case oflerdritic cell sacoma, which wes not in
cludd into the pesened naterial.

Results and Discussion

1. Material originating from the Chair of Pathomorpho-
logy, Collegium Medicum, Jagiellonian University, Krakow

The reevaliated tumors fromthe peiod of 1982-1999
had bea primaiily diagnosed a snooth nuscle tumors (léo-
myoma, keiomyoblasbma, keiomyosacorma) or newal tumors
(schwanona, neuinoma).

I. Mesenchymal tunors other than GISTs

The dagnosisof a snooth muscle tumor (DES+ SMA+,
CD117-, ®34-) was onfirmed in 14 ases:
1) Esophgealtumors:
— 5leiomyomas (4 nales agel 35-48 yars ad 1 fenale
aged 55 gars tumor diameter of 3-8 cn),
— 1 leiomyosacoma (a 44-gar otl female tumor dia
mete of 10 cn).
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2) Gastic tunors:

— 2 leiomyomas (a74-yer od male tumor diameter of
1 cm, and a Hyear oldfemale, with twoadacent tu
mors, 1 cmin diameter).

3) Intestinhtumors:

— 1 leiomyoma, 14 cmin diameter (a 67-year otl fe-
male),

— 1 leiomyosarcoma, 6 crim diameter (a 70year old
male).

4) Colonictumors:

— 2 leiomyomas (a69-year od male tumor diameter of
0.7 cm a 67yea old male no dah ava ableon the t-
mor size),

— 2 leiomyosacomas (a62-yer od male tumor diame-
terof 22 cm and a 65¢ea old female tumor diameter
of 6.5 cn).

Neural tumors (S-100+, SM-, DES-, D117-, CD34-):
1) Tumors of thestonach (5 p&ents:

— 4 females agel 39—78 yars narifesed stiwannona
type tumors (4.5 and 7m in diameter, no dah aval -
able in two cass),

— diffuse ksionsin a 60yea old male— gangloneure
matosis.

2) Tumors ofthe small itedine:

— 1 tumor with the danmeter of 3 cm correspondng to

malignant shwannoma (a 75-gar ot female).
3) Tumors involving the cdon (2 pdients:

— 1 schwanona (a 60-gar otl female tumor diameter
up to 6 cn,

— 1 neurofbroma (a 70-gar otl male tumor diameter
of 1 cm.

Basic data are psented in th Table 1.

In additon, the invedigatal seresincludedtwo in-
flammatory polyps of the stormmach,one calcifying fibrous
pseudatmor and wo cags of umoriform, fibromatousin-
flammatory grarulation tissue (h the geaer omentumand
Meckd'’s diverticulum).

In two tumors previously idertified as a epihelioid
leiomyosacoma and analignant sromal tumor, thediagno-
siswas tanged repedcively to a nonHodgkin lymphoma
(the ca® ocurred n the pe-immunohisbchenistry time)
anda malignantmelanoma (CD117+).

One tumor of the stomach, 6 o in diameter (an
82-year old female), oiginally idertified as a leimyo-
sarcomayultimately escapedtlassification(negative reac
tions to he S-100 prtein, SMA,DES, (D117, CD34, leu,
EMA, HMB-45); therdore, he dagnosisof a non-speified
sacoma was raintained.

In total, snooth nuscle tumors acountel for 18.5%
of ca®s n the hvedigatal seies. Sk such tmors weresit-
uated in the esphegus; nota sihgle aseof GIST was found
anmong them

Leiomyonas are the most canon mesenchymabi
mors of theesoplagus: ey acount br 8% of al tumors in
volving this pat of the Gl tact up to 2B of mesexchymal
tumors and rore hian one hidof benign lesions[27, 28, 40,
62]. Only in this segnent ofthe gatrointeginal ractdo they
predominateover boh stronal and neurakumors.

Neual tumors ae rarely seen in thgasrointeginal tract.
In the invedigatedmaerial, they canstituted4.9% of all cases
with five such timors involving the sbmach. The literatureon
the sulfect usally describes istated cases, withriy few
larger seies beng reported infrequentyy [11, 54,62]. Such tu
mors ae mainly seen in adts, are more comon in females
and arepredominantly situated in the sbmach. They are @-
courtered in he esphagus onlyspaadcaly [27, 49]. At
times, hey are oncurentwith von Reklinghause diza®
[10, 16, 60] It should be rertioned tha type 1 neurdib-
romatosis is als ascciated with multiple GSTs, epecially
involving the snall integine [6, 24, 36]

The remaining 79 umors, conbined with 53 cass orgi-
naing from the peiod of 1999-2004, anstitute a group of
132 gatointeginal gromal tumors, ie. 81%of the original
series.

TABLE 1

oomorn || o || M | yeuotoms | SO |
Esophagus 5 1 - - - - 6
Stomach 2 - 4 - 1 7
Snall intestine 1 1 - 1 - - 3
Colon 2 2 1 - 1 - 6
Age 35-76 44-70 39-78 75 70 60
Gender TM/I3F 2M/2F 5F 1F 1M M
Diameter 0.7-14 cm 6-22 cm 4-7 cm 3cm lcm diffuse
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2. Sixty-eight GISTs originating from the materials
supplied by the above-mentioned Departments of Patho-
morphology were included into the analysis.

Il. GISTs—location within the gastrointestiral tract

1. Material supplied by the Chair of Pathomorphology,
Collegium Medicum, Jagiellonian University, Krakow

In 83 pdients(63.3%), GIF's wee locaed in he sbm-
ach. The groupmcluded 33 nales (mean g@e — 62 gar$ and
51 famales (mean ge — 63 gars). The tmors prelominantly
involved te gasic bodyand thecarda. Thér size ranged
from 0.5 to 22 m; including 62 caes vith tumors of 3 and
more centinetersin diameer. Six patientspreseted with
multiple tumors. Macroscopcally isolatel lesiors of more
than 1 enin size hal a done-like formand werecovered wih
slightly snoothened micosa attimes showng ulceration at
the bp. In themgjority of cases, a roundumor would etend
intramurally, more raely it was hour-giss baped ad formed
a bulge wnder the srosa,was well déneated, its seion
showed azonula and bbular (polycydic) stucture and is
colorin fragmentssituated beyond e fociof henorrhage ad
necrosisin larger ésionswas ceampink. Small tumors with
the dameter of 0.5-0.7 cmif they developed wihin the
muscuébris propria were ustally accidertally found on au
topsy or in sbmach gpedmens reeded for othe reasons.
More sipefficialy situated lesionswere siaped a round pol
yps wih a boad bas.

Macroscopcally, intestiral tumorswere similar. Ul-
cerations wee seen in larg lesions,but notypical cerral
craer wasnoted. Thirty-six stronal wumors (27.4%)were
situated inthe small itedine, including 20in male pé&ents
(at the mean age oR6years — inwo cases o data wee
available) and16 in females (mean age, &.years).
Twent/-onetumors were3 cmor nore n diameter (no daa
were avdlable insix cases) In four patients, muttiple le-
sions vere déected; of this amber, it wasa local disse
mination intwo cases

In six individuals(4.5%), he tunor was guated in the
calon; this group irluded four males (mean ge, 54 yarg
and twofemales (mean age, Byears).The size othese
tumors rangd from1 to12 cmwith five béng 3 cmor nore
in diameter.

In theremaining six paients thetumors weresituated
in the perioneum(two ases, ircluding one nost ikely rep-
resating a diseminaed diseaseoriginating from an un-
idertified primary site), retrperitoreal space (tweases),
while in the otrer two patients,the clirical information on
the lacation of the tunor waslimited toa statenent ,in the
abdoninal caviy”.

2. Material originating from the Departments of Patho-
morphology, Medical University in Poznan, Pomeranian Me-
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dical University in Szczecin, Medical University in Lublin,
Department of Tumor Pathology, Swietokrzyski Oncology
Center, and Division of Pathomorphology, First Chair of Ge-
neral Surgery, Collegium Medicum, Jagiellonian University

Out of 68 stomal tumors, 35 wee stuated in the
stomach (51%, including 19 n males (mean ge, 64 yars
and 16 in émales (mean age, 64.4 gard. Tweny-three
GISTswere atected in the small tedine (338%) —eight
in men (mean ge, 58.1 gard and 15m worren (mean age,
48.5 yars). Three GIS's developed in he cdon: two in
males with the nean ge of 57.5 garsand onen a 56-gar
old female The renaining sezen tumors weresituated in the
retropertoned space and within “the aldominal cvity”
(10% of the sries); the tmors were seen irsix females
(mean @e, 59.9 gard and n a 66-yar otl male

GISTs constitutethe majority of theinvestigaed gas
trointeginal mesenchymal umors and — vith the exegion
of the esophgus— arepredoninantin paricular segnents
of the Gl trect. They are he nost @mmonly sea in the
stomach, @acountng for 48 b 84% of gasic mesenchymal
tumors (up to 23 of thetotal nunber, on he aerage) [17,
20, 64, 66].The ®mnd nost oten nvolved ogan isthe
small integine, folowed by the anoretum colon and es-
phagus [17, 3036, 66].

In this respet, the preent esults (51-63% of GI%s
situated in the sbmach ad 27-33% inhe snall intedine)
are well within tle mean re@orted pecentge.

Ill. GISTs— age and geder of he pdients

1. Material originating from the Chair of Pathomor-
phology, Collegium Medicum, Jagiellonian University
The entire group of paentsshowed alight prelomi-
nanceof females: 70 (ie. 53.4% women age 14-97 yars
and 61 ren (46.5%)at he ageange of 26-93sars
The mean age ofdbh male and fmale paients with
GISTs siuated inthe stanach and small irtedine was sini-
lar — slightly abowe 60 yars of ge, butl6 out of 132ndi-
viduals (12.1%) wee bdow 45 yearsof life. Thegroup of
yourger pdientsincluded 11 wonen (en caes nvolving
the $somach ad one — thesmall intedine) and fve men
(four tumors of thestonmach ad one iwvolving the snall in-
tedine), as well as fve of eight cags of multiple tumors
(four involving the sbmach ad one — thesmall intesine).
2. Material provided by the Departments of Pathomor-
phology, Medical University in Poznan, Pomeranian Medical
University in Szczecin, Medical University in Lublin, Depart-
ment of Tumor Pathology, Swietokrzyski Oncology Center,
and Division of Pathomorphology, First Chair of General
Surgery, Collegium Medicum, Jagiellonian University
The pdientsincluded 38 wonen (56%) ged 37-90
yeas (mean ge, 57.1 garg and 30 ren (44%) n the ge
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range of 28d 82 yars (nean ge, 61.4 garg. Sixindividu-
als — faurr males and twoefmales — were dow 45 years of
life (8.8%); this group mcluded three pdientswith tumors
of the stanach,two — with GISTs siuated inthe small ites
tine and one- in the retopertoned space. Two pdientshad
multiple lesions in both caes he lesionsinvolved he snall
intedine andlie paientswere &ove 45 parsof life.

On diagnosis the maority of GIST pdientsare n
their 6h or 7" decadeof life [7, 20, 3155, 59, 66]Newer-
thdess, nota shgle ae groups rik-free: GISTs ae dag
nosed m children and ecag of a ongerital GIST wa
described [32, 65]In gereral males fal to the dsea® nore
frequenty [20, 41, 5966]. And thusalthough he nean ge
of patientsfrom our seies does nodiffer from the antici-
pated value yet 12% ofthemwere béow 45 yearsof life. In
this sulgroup, as wik as anong the atire seies of patents,
women predormated.

IV. Assesmert of tumor malignant potentia

To dag, no uniorm criteria have ben esaldished hat
would describe therisk of an urfavorable courseof GIST,
apartfrom such olious cinical properties & local recur-
rent diseasejnfiltration of adjacehorgansor metastases.
Newerthdess, anong progiodic fadors,the sze of a uimor
and thenunmber of nitoses geerally occupythe keadng po
sition. While assesing the possble devebpnentof thetu-
mors, he athors ugd thescde proposed byFletche [14],
accordng to which the boundry values sparating low and
medium degreesof agyresiveness ee asfollows: tumor di-
ameter of 5 cmand thenunber of mtotic figures up @
5/50HPF

Table 2 pesntsthe nunber of umors with the pe-
dicted degee of aggessivenessituatedin particularseg
ments ofthe Gl tact (the nmbers ae given asagyregates
for both seies).

Thus, wha 25 cass wih the asessent hindered by
lack of clinical information had bee excluded, theinvedi-
gated GISTs wee found b show a preorderanceof moder-
atdy and highy aggresivetumors, acounting for 53% of

the ptal group. Moetratdy aggresive GISTs wth meta-
static paertial are as a atter of fact urpredictable tunors.
In a pdient of ours wih a tunor 6 cm in diameter
metastasizing into the liver, he nunber of mtosesm the pi-
mary lesion wa 1/50 HFF. Such ssituation has ben com
monly observel. The vey histologicd asessent oftumor
aggresivenessim multiple lesionsalso poses arodem, ex
enplified by he higology of familial GISTs dscrbed by
Maeyama asspirdle ell tumors, showng no mtotic activ-
ity, and yet of adtal course 34].

Paientswith tumors shoving high hisblogical ag
gresiveness onstituted up to 13 of al individualsin the in
vedigatedseies; tre result is conparable to or lower than
values reorted by oter athors [26,64]. Wang [64]di-
vided 76 GSTs orpinaing from Chinesepatientsinto 38
benign and 35 rAignant umors [46%)] Wang base his
classificatioron unquestionale criteria:recurentdisease,
metastases oiinfil tration, and lhus thenumber of caes vith
a cinicaly malignant ourse nght have ben highe. The
likelihood of an ufavorablecourseof GIST & highe when
the tumor is sitiated inthe small itegine, where GSTs ac
count br more han 13% of relignarcies [7, 13, 14]In our
seres,moderagly andhighly aggresivetumorsacounted
for more han 55% of lte snall intedine lesionsand less
than 50%of thegadric tumors. GISTmetasteses & found
in approximatdy 47% of caes peng predlomnantly seenin
the iver and petioneum more raré¢y in the lungsand bones
and onlyinfrequenty in the ymph nodes [7, 1238, 59].
One shou al® bear n mind aypical locdion of neta
stesessuch a thebreas, skin or cavenous snus [2, 23, 56]
Five-year survial ratein GISTs isapproxmatdy 54% [12]

V. Epithelioid cell and spndle cdl tumors

In both seies (excluding multiple lesiony, 24 epi
thelioid GISTs 2%) werenoted. This group irdeed in-
cluded more agresivetumors (a btal of 12 cass), buthe
auhors dso found & lesionsbdonging to the bw and very
low aggresivenessatgoryandoriginating from thestom
ach and the small itedine. Thirteen @ithelioid cell GISTs

TABLE 2
ags:';fsrsz:;s Storach (19) Small intestine (59) Colon (9) Other(13) Totd (200)
Very low 17 3 1 - 21
Low 36 11 - 1 48
Moderate 30 11 1 3 45
High 24 22 7 8 61
Difficult to assess * 12 12 - 1 25

*No dataavailble onhe tunor siz
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Fig. 1. A typical pindle cél GIST.Broad,intewinding bands of cel chaaderized bylow degreeof polymorphism with quiteaburdant,eosinopHic cy-
toplasmresenbling a kiomyoma. HE.

Fig. 2. An ejithelioid cell GIST. The erpty spaces inhe cytoplasm,corstitute a fairly cormon atifact andmay at tines sugest a carinoma.HE.

Fig. 3. Pogtive gytoplasnic and nenmbranous inmunohistobenical readion to CDL17 in numerous GIS cdls.

Fig. 4. Pogive cytoplasnic CD117 at-like stairing in GIST cells (so-called Galgone patern).

Fig. 5. Podtive immunohistotienical readion to CD84 in an eghelioid tumor visble asa réatively raremenbranous staiing patem.

Fig. 6. Awhorl-like patern in a spidle cell tunor, enphasized by papherally aranged SMA-pasive cells, nost likely orignaing from snall vesel walls.
Fig. 7. Podtive cytoplaamic readion to CDL17 in sc#tered, spindle and hijhly dongated GST cells.

Fig. 8. Postive immunohistotienical readion to CCB4 seen sely in numerous, small vessels vithin the tunor. This GIST is CD34negtive.

Fig. 9. Postive immunohistobtiemnical readion to S100 prdein in a snall nunber of GBT cells, including seerd pleonorphiccells.

Fig. 10. Cortrasted,strongy CD34-postive and CD34-ngative GIST regions.

Fig. 11. A nultifocal GIST — oneof seerd tumors wa a coglomerate,the stucture of which was enphasized by bandof snooth nuscles(SMA+).
Fig.12. A multinodular GST. Within the sagllite tumor — a small neopladic focus seprated fromthe main tumor mass — thémmunohistobemical readion
to CD34 & nore ntersive Gee he right sideof the phaoograph)

Figs.13 and 14. fie same groups of GST cells in peivasallar spacs on the pgphery of multiple tunors — CCB4-negtive (Fig. 13) and C0217-postive
(Fig. 14).
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were siuated inthe stanach,six —in the small inedine, two
— in the aldonminal avity, and arothertwo — in the etro-
peritoreal space.

VI. GISTs and sychronous tumors

Material provided by the Chair of Pathomorphology,

Collegium Medicum, Jagiellonian University

In sevan paients othe carcers developed cowour-
renty with GISTs;in sone caes he former doninatel over
theclinica picture:

— ina 74old male a GISTsituated in the sbmach, nessur
ing 17 cmin diameter and disemnatel within the ab
dominal caviy occurrel conconitantly with a colonic
adenearcinoma (B2);

— a 57-year otl male pdient with a gaic GIST, 18 cmin
diameer, preseired with a disseminatedquamousell
carcinoma;

— a 53-year otl male was dagnosed wih a ©lonic GIST,
12 cmin diameter, and a oncomitantcardnoid tumor sit
uated inthe small itedine,

— a 38yearold male with muiiple tumors ofthe small in
tedine, up © 2.5 cmin size, dso fowed a phechro
mocytoma in the retraggritoneal spce,

— two pdients wth small stranal tumors (M/6L, two
GISTs,0.5 cmead), and antherM/69, one GIST2 cmin
diameter), alsohad ag@nocacinomas of the stoath —in
one d them, it was an early aeinoma,

— in a 55year old male pdient deceased deito anaplastic
lymphore, he gatric GISTmeasured 0.5 .

It appearghatthe goup of GIST p#entsthatwere aldi-
tionally (or predoninanty) burdenedvith anothe tunmor was
fortunatdy small. Apartfrom individualswith von Rekling-
hause disa®, ony asimgle @aseof a syichranous nese-
chymaltumor situated at the same site wapaeted; this was a
lipoma of he sbmach [3] In adlition, pdientswith GISTs
werealsn diagnosd with conconitant Burkitt's lymphona,
ostesaroma, nmelanoma, neuoblagoma, primary kidneytu-
mor, Caneys triad, MEN | syndrome, cdonic ad@ocar
cinomas ad gagic adeocarinomas, ncluding a oneag of
collision umors [4, 5, 8, 1525, 33, 43, 45, 48, 63]

VII. Multiple GISTs

Material originating from the Chair of Pathomorpho-
logy, Collegium Medicum, Jagiellonian University

Eight paientspresened wih two or nore corcurrenttu-
mors stuated intramurally within the sane oigan. Thegroup
included four males and four feales in he agerange of
14-66 yars (five paientswere béow 45 yearsof life). The
size of he lesionso<cillated béween 0.5 and %.cm and he
nunber of umors rangd from two © almost went. The
stonmach wa involved i six @ses, andlie snall intedine —in
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two. In adition, two péientswere daghosed wih synchro-
nous tumors: a eary stage arcer of he gasic bodyand
cardein a61-yer od man (tvo GISTs/0.5 cmin diameter, in
the somach) ad a phederonocytoma of he adenal giand in
a malepaient ged 38 yarsof life (wo GISTs,2.5 cmin di-
ametersituate in the smallintestire).

Some Isions tlat maaoscopcally seerad to be a ity
were in fict coglomerates of smaller and largeimors sep-
rated bybands of nanal snooth nuscles (Fg. 11). Ths type
of multifocd prolif eration was ¢early ®en intwo paients
(a 14-year ol and a 20-gar otl females) with an exersivein-
volvement ofthe somach, buit was #s0 present n the @aseof
two other, patially hyalinized tumors ofthe small itegine,
whete seprate small micrascopic bci were seeiin the im
mediatevicinity (Fig. 12).

With respectto their cellular structure, patticulartumors
observel in a éngle paient were usially similar, athough one
of the spirdle ell corglomerates ako comained a mgle
epithelioid tumor. Mitotic adivity in bifocal lesiors wascom:
paable,while in multifocal lesionsit ranged fom 0—1 mitotic
figureb0 HPF n small tumors to 11 ritoses?0 HPF n lamger
ones. hus, his group oflesionsincluded GISTs wih a pe-
dicted coure rangng frombenign © melignant istlogical
assessant).

Multiple GSTs aremostly decribed asa familial
auto®mal dominantdiseasewith mutatonsinvolving the
c-kit or PDGFRA geneq9, 34, 50] In sone of hesepa
tients, c-kit is also adivatedin the mast cells ah skin
melanocytes (wat is clincally manifested as uicaria
pigmentog and hypepigmentaion); thes individuak
alo preent with dysphagia, not ascociated with typical
achdaga [22]. Multiple GSTs nore oten develop in the
small intedine than inthe stanach,also whenthe ptient
has oncomitantvon Re&linghausa disa® [6, 19, 24,
34, 36, 47].Accordng to clinical datg the above ren
tioned eght paientsshowed nolgn lesions no informa-
tion was éher provided hat would indicaie familial
disease. In onepdient with a syichronous pheolro-
mocytoma, st aiming ata posible diagnhosis of Ca-
ney’s triad had ben sugesed. Our dta ae inconplete
and at times, Caey'’s triad lecomes aparent afer many
years, yet one may spisct that mulple GISTs mayalso
appear poradcaly. Any pralictions asad the ourse of
the digase beome prokematic when ve deal with small
andtheoeticaly benigntumorsthathavebeensurgially
removedin a salvagingprocedurgproviding we assure
thattheentire organ(gastrantestiral tract?) is suseptibie
to GISTdevelopment.In addition, ast can be exenplified
by onesmall GIST of he snall intedine fromour seies,
a tendencytowards forning multiple lesionsmay escape
detedion. Only after numerous setions had ben pre
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pared- the fact king rdated to techical rather thawiag
nostic issues — di the goond, nicroscopt in dze, but
clearlydelineatedumorbecomevisible.

VIII. Immunoreactivity, including multiple ASTs and
small GISTs

Material provided by the Chair of Pathomorphology,
Collegium Medicum, Jagiellonian University

For a bng time now, dversified expresion of 34,
SMA and KIT (CD117) with respe¢ to readion intersity
and thenumber of po#tive cdls, ako witin a $ngle umor,
has ben enphasized. In he group of hghly agresive
GISTs oneexpecs to find tumors markedly diversified in
the dove respeds. Prgtive readions to M34 were natd in
58% to 80%of al GISTs, whie in the @aseof CD117, ory a
few tumors tested egative. Thee were also cas when-
within a sngle £dion — CD34-ngative and ©117-pos-
tive zons wereobservel (Figs 13 and 14). e descrip-
tions aso ircluded tumors - athough hey were éngular
only — clessified as M117-postive GISTs, which showe
a posiive readion to demin. CD34 was rore frequently
sea in GISTs of thecdon and he esphagus, whie SMA
positivity was more coimon in gnall intestine tmors [J,
31, 37, 42, 57, 66]

In our seies, anong 124 sigle GISTs, hree tmors
were M117-negtive, including one hat esed negtively
in all the enployed radions, while two lesiors wee
CD34-posiive. Postive readionsto CD34werepresat in
97 (78%) caes,while corcomtantpositvity to CD34 and
CD117 wa sea in 94 ksions Seertean tunors wereonly
CD117-postive. A stong readion to SVA in more han
80% of umor cels was otservel in 19 ksionssituated in
the sgomach ad 11 irvolving the snall intedine. Thepres
ent gries did notincludeany ASTs of he esphagus and
only a small nurberof tumors Iccatedin the small inedine.
One of he bebw descibed tunors wasdesnin-postive.

In seweral highy aggresive GIST's, a weakreadion
to CD117 and C34 was natd onlyin single fields within
the lesion.We asuned tha single, small and baign -
mors would beuniform in chaader, this, rowever,was
not the case.

In the invedigatel seies, 23 tmors wereidertified,
which were chaaderized by a dameter bdow 2 cm (béween
0.5 and 2 ciand costituted shgular, spndle el lesionsak
most idetical in HE, without mitotic adivity. However, im-
munohisbchenistry denpnstréedther high versdility, from
a 0.7-en in diarmeter GIST hat was M34-postive onlyin
10% of e cdls, b a 2-cmGIST with a po#ive readion to
CD117, M34 and SM in 100%of thecels; both he tumors
were #uated in the sbmach. h arothersmall lesion, zones
highly CD34-postive werestrongy contrasted with negtive

zoneg(Fig. 10), whik thedifference ascciated with CD117

were $ightly less ponounced.

Further investigaions of this versatility can be best
done in nultiple umors, and specialy in tumor corglom-
erates.

Multifocal lesionsshowed rarked diferences in heir
immunoreatvity, which resulted fromthe héerogeneous
characteof neopasticcells:

— in a 42yea old male one timor of thestonach $iowed
a pasitive readion to CD117 in all the ells, while the see
ond — onlyin 10%,while both &sionswere M34-pos-
tive in 50% of their cells;

— ina 1l4yea old and a 20-gar otl female patients thein-
tersity of CD117 readion was $milar in all the lesiors,
but postive CD34 eadion ranged fom 0 to 100% othe
cells;

— in arotherpatient @ 57-year otl male), two umors dif
feredwith respect to far readions CD117 — 50% pds
tive/5%postive; (D34 — 90% pasive/nayative; MA —
negaive/5% positve; S-100—- 10% positve/negaite,
while DES - 50%postive/50%postive.

In all the abovdour paients thelesionswere tassi-
fied as noderatdy to highly aggresive

Clearly stonger readions to 34 and C0.17 were
sea in wmor cel bandsthatinfil trated he suroundng tis-
sues ad in snall tumor focideveloping in the vcinity of the
primary mass.

Based on theabove dia and the esults regported in the lit-
erature one nay saythatin diagnogic maragement oftumors
in partcular patients the sole signficanceof immunohiso-
chemical radion versdility lies in the fact that it may hirer
afirm diagnoss, espeidly in endosopic sedionsandthick-
needé biopses.Howeverjt showsno stebleassomtion with
tumor location, aggresivenesscelular strudureor tendecy
to formmultifocal lesions Doubtessly, such importantissues
as the reruitment of @itients forGlivec theapy, asessnent
of tumor resistanceo treatnent, detectionof familial cases
andconcurrat neoplatic syndrones,all requre geneic stud
ies. This oty emphasizes the sigificance ofan early anéc
curae GIST detetionin routine diagnosic managenent.

Conclusions

1. Invedigations of GISTcel immunoreativity are nees
saryin differertial diagnogics of hesdesions This pos
tulate hasbeen onfirmed bythe pesnt esults.

2. Co-expresion of MA and CD117, deonstraed n our
meaterial — in sane cases in more tha®% of cells, con
firms thefact of GIST deeloping from precursor cdls
differentiatirg to Cajalcells.
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3. Theintroduction of a multicenterregsterhasfacilitated

differertial diagnosis of GISTsand alowed for an im-
proved asessent of dfficult and are cases. & can
expand to anaion-wideregster.
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