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m ale  and 03 w e re  fe m ale  w ith  an age  range  of 33 to
75 ye ars . Four patie nts  w e re  e xclude d as  th e y could
not be  follow e d up. Th e  patie nts  pre s e nte d to us  w ith
com plaints  s uch  as  abdom inal pain, h e m ate m e s is ,
w e igh t los s , vom iting and palpable  abdom inal m as s .
Each  m as s  le s ion w as  as s e s s e d for th e  pre s e nce  of
e ndoph ytic and e xoph ytic com pone nts  and are as  of
low  atte nuation on CT, th e  patte rn of e nh ance m e nt on
contras t adm inis tration w as  als o as s e s s e d. Th e
adjace nt organs  and fat plane s  w e re  as s e s s e d for
e vide nce  of invas ion.

Gas trointe s tinal Strom al Tum ors  (GISTs ) are  m e s e nch ym al tum ors  th at aris e  from  pre curs ors  of th e  conne ctive
tis s ue  ce lls  of th e  gas trointe s tinal tract. Th e  aim  of th is  s tudy w as  to re vie w  th e  role  of MDCT in de te ction and
ch aracte riz ation of GISTS w ith  path ological corre lation.  MATERIALS AND METH OD: 22 patie nts  s us pe cte d of
h aving GIST w e re  e xam ine d us ing 64 s lice  MDCT ove r a pe riod of 2 ye ars . Tw o radiologis ts  re vie w e d th e  CT findings
by cons e ns us  w ith  re s pe ct to le s ion s iz e , contour, tum or e nh ancing patte rn, m e s e nte ric fat infiltration, ulce ration,
calcification, lym ph ade nopath y, local and dis tant m e tas tas is . RESULTS:  In th is  s tudy 12 patie nts  w e re  confirm e d
on biops y as  h aving GIST, 11 patie nts  unde rw e nt s urge ry and w e re  s tarte d on Glive c(Im atinib), 2 patie nts  h ad a
re curre nce  and 1 patie nt w as  tre ate d by ch e m o-e m boliz ation for h e patic m e tas tas is . CONCLUSION: Th e  incre as ing
re cognition of GISTs  and prolonge d s urvival h as  m ade  im aging incre as ingly im portant not only for diagnos is  but
als o for m onitoring th e  e ffe cts  of tre atm e nt and de te cting tum or progre s s ion. CT is  th e  im aging m odality of ch oice
for th e s e  purpos e s .
Ke yw ords : GIST, MDCT.

ABSTRACT

Introduction

Gas trointe s tinal s trom al tum ors  are  rare  but,
ne ve rth e le s s  th e  m os t com m on m e s e nch ym al tum ors
of th e  gas trointe s tinal tract. GISTs  occur m os t
com m only in th e  s tom ach  and th e  s m all bow e l. CT is
th e  im aging m odality of ch oice  for diagnos ing and
s taging of GISTs  and for m onitoring th e  dis e as e  during
and afte r tre atm e nt. Th e  purpos e  of our s tudy w as  to
de s cribe  th e  CT findings  of GIST and to corre late  th e m
w ith  path ological diagnos is .

Mate rials  and Me th ods

Th is  is  a re tros pe ctive  s tudy conducte d at Advance d
Radiology Clinic, Karach i. Th e  s tudy w as  carrie d out
from  January 2006 to Octobe r 2008. A total of 22
patie nts  w e re  include d in th is  s tudy in w h ich  19  w e re

Im age  Acq uis ition

CT w as  pe rform e d on a 64-MDCT s canne r (Aq uillion
64, Tos h iba Me dical Sys te m  Corporation) at our ce ntre .
Patie nts  w e re  as k e d to fas t for 6 h ours  be fore  s canning.
O ral and intrave nou s  contras t m ate rial w as
adm inis te re d and dual ph as e  s canning w as  pe rform e d
of th e  abdom e n and pe lvis .
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s h ow e d a large  h e te roge ne ous ly e nh ancing w e ll
de fine d s oft tis s ue  m as s  w ith  are as  of ne cros is  in
th e m . Th e re  w as  as s ociate d m as s  e ffe ct ove r th e
adjace nt s tructure s  lik e  bow e l loops , ure te rs  and
ve s s e ls  w ith  no e vide nce  of th e ir invas ion. Ele ve n of
th e  patie nts  w ith  GIST unde rw e nt s urge ry and w e re
put on Glive c (Im atinib), tw o patie nts  h ad a re curre nce
and one  of th e m  h ad m e tas tatic de pos its  in th e  iliac
fos s a pos tope rative ly. One  w as  tre ate d w ith  TACE for
h e patic m e tas tas e s  w ith  inh om oge nous  uptak e  of th e
lipoidol by th e  m as s  in th e  follow  up s tudie s .

Re s ults

Out of 22 patie nts , 12 diagnos e d as  GIST on MDCT
w e re  als o confirm e d on biops y Table  1. One  patie nt
w as  confirm e d as  Carcinoid and one  of th e m  h ad an
inconclus ive  re s ult. Five  of th e m  als o s h ow e d
as s ociate d lym ph  node  e nlarge m e nt, th re e  of w h ich
w e re  confirm e d as  Lym ph om a on biops y. Eigh t patie nts
w ith  GIST involve d th e  s tom ach , one  h ad a m as s  in
th e  m e s e nte ry, tw o h ad a grow th  in th e  duode num
and one  h ad a m as s  involving th e  re ctum . All of th e m

TABLE 1: CLINICAL AND IMAGING FINDINGS IN PATIENTS W ITH  BIOPSY PROVEN GIST

Age
(yr)

Se x Pre s e nting
s ym ptom s

Site  of Tum or M IDCT Appe arance  at
pre s e ntation

M DCT Appe arance  at Follow -up

33 M Abdom inal
pain, w e igh t
los s

Duode num Mas s  aris ing from  s e cond
part of duode num ; h e patic
m e tas tas is

Pos top cas e  on Glive c; no re curre nce , no
ch ange  in s iz e  of h e patic le s ion.

45 M Indige s tion,
abdom inal pain

Stom ach Large  gas tric m as s  at le s s e r
curve ; are as  of ne cros is .

Pos tope rative  GIST on Glive c; no re curre nce
or m e tas tas is .

45 M Vague
abdom inal pain,
w e igh t los s

Stom ach Large  gas tric m as s  w ith
e xoph ytic com pone nt
involving body and tail of
pancre as ; no h e patic or nodal
m e tas tas is

Pos top cas e  on Glive c; re s idual m as s  in tail of
pancre as ; no re curre nce

55 M Abdom inal
pain,w e igh t los s

Duode num Large  duode nal m as s ;
e xoph ytic pancre atic
com pone nt; no m e tas tas is

Pos top on Glive c; No re curre nce ; no m e tas tas is .

47 M W e igh t los s ,
Cons tipation,
m e lae na

Re ctum Large  re ctos igm iod m as s  w ith
e ndo- and e xoph ytic
com pone nts  and e xte nding
into th e  th e  re trope ritone um ,
h e patic m e tas tas is

GIST w ith  s urge ry of th e  large  re ctos igm oid
m as s  and ch e m o-e m boliz ation of h e patic
le s ions ; patch y uptak e  of lipoidol; no s ignificant
ch ange  in s iz e  of th e  le s ions .

47 M Abdom inal pain,
w e igh t los s

Stom ach Gas tric fundal m as s  w ith  large
pancre atic com pone nt w ith
are as  of ne cros is ; no
m e tas tas is

Pos top GIST follow ing W h ipple ’s ; m e tas tatic
de pos its  in m e s e ntry ante rior to IVC.

48 M W e igh t los s ,
m e le na

Me s e nte ry Multiple  m e s e nte ric m as s e s ;
are as  of ne cros is ; h e patic
m e tas tas e s

Pos top on Glive c; m e s e nte ric re curre nce  w ith
nodal and h e patic m e tas tas e s .

52 M Indige s tion,
w e igh t los s

Stom ach Large  gas tric fundal m as s ;
are as  of ne cros is ;

Pos top on Glive c; no re curre nce ; no m e tas tas e s

56 M Abdom inal pain,
w e igh t los s ,
vom iting

Stom ach Large  polypoid gas tric m as s
involving body; pre s e nce  of
air luce ncie s  in it

Biops y prove n GIST; no re curre nce ; no
m e tas tas is

60 M Abdom inal pain,
vom iting

Stom ach Large  gas tric fundal m as s ;
are as  of ne cros is ; no
m e tas tas is

Pos top on Glive c; no re curre nce ; no m e tas tas is

70 F Bloatne s s ,
vom iting, w e igh t
los s

Stom ach Large  gas tric m as s  w ith
e xoph ytic pancre atic
com pone nt; no ve s s e l
involve m e nt

Pos top GIST on Glive c; re s idual m as s  in tail
of pancre as ; no re curre nce ; no m e tas tas is

75 M W e igh t los s ,
abdom inal pain

Stom ach Large  gas tric fundal m as s ; no
m e tas tas is

Pos top on Glive c; re curre nt m as s  in s tom ach ;
m e tas tatic de pos its  in both  iliac fos s ae

Note : GIST - gas trointe s tinal s trom al tum or.
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Im age s

Figure  1: 56 ye ar old m ale  w ith  gas tric gas trointe s tinal s trom al
tum or. Axial and coronal CT s cans  s h ow ing a polypoid gas tric

m as s  involving body w ith  pre s e nce  of air luce ncie s  in it.

Figure  2: 55 ye ar old m ale  w ith  duode nal gas trointe s tinal s trom al
tum or. Axial and coronal CT s cans  s h ow ing a large  s oft tis s ue

m as s  involving 2nd and 3rd parts  of duode num  caus ing its  narrow ing
and h aving an e xoph ytic pancre atic com pone nt w ith  dilatation of
com m on bile  duct and m ain pancre atic duct. As cite s  is  als o s e e n.

Figure  3: Axial CT im age  of a 33 ye ar old m ale  w ith  duode nal
GIST involving 2nd part of duode num  w ith  m e tas tatic h ypode ns e

le s ion in th e  righ t lobe  of live r.
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Figure  4: Contras t-e nh ance d coronal im age  of a biops y prove n
48 ye ar old m ale  w ith  GIST s h ow ing m ultiple  inh om oge nous ly

e nh ancing m e s e nte ric m as s e s  of varying s iz e s .

Figure  5: 47 ye ar old m ale  w ith  gas trointe s tinal s trom al tum or on
Glive c.  Axial contras t-e nh ance d CT s cans  of m id abdom e n s h ow ing
an inh om oge nous ly e nh ancing s oft tis s ue  m e s e nte ric m as s  w ith
cons ide rable  re duction in its  s iz e  afte r tak ing Glive c for 5 m onth s

Dis cus s ion

Gas trointe s tinal s trom al tum ors  (GIST) are
m e s e nch ym al tum ors  w h ich  typically aris e  in
as s ociation w ith  th e  m u s cularis  propria of
gas trointe s tinal (GI) tract w all.1 Th e y are  found in th e
s tom ach  (60% ), s m all bow e l (30% ), th e  colon and
re ctum  (5% ), e s oph agus  (<5% ) and m e s e ntry. Mos t
GISTs  occur typically be tw e e n th e  age s  of 50-60.2

Patie nts  m ay pre s e nt w ith  gas trointe s tinal ble e ding,
ane m ia, abdom inal pain, dys pe ps ia or a palpable
abdom inal m as s .3 In a s tudy by Nis h ida e t al, of 271
patie nts  w ith  s trom al tum ors  2/3 h ad s ym ptom s  th at
corre late d w ith  tum ors  s iz e . Tum ors  large r th an 3 cm
w e re  m ore  lik e ly to de m ons trate  ne cros is  th an tum ors
le s s  th an 3 cm .4 H is topath ologically m os t s pindle  ce ll
tum ors  in th e  gas trointe s tinal tract are  GIST. GISTS
are  com pos e d of s pindle  (70% ) or e pith e liod (30% )
ce lls .5 Th e s e  tum ors  are  both  ph e notypically and
ge notypically diffe re nt from  true  le iom yom as  and
us ually e xpre s s  CD34, a h e m atopoie tic proge nitor ce ll
antige n. CD34, h ow e ve r, is  als o pre s e nt in a w ide
varie ty of fibroblas tic and e ndoth e lial ce ll tum ors 6

GISTs  diffe r clinically and path oge ne tically from  true
le iom yos arcom as  (ve ry rare  in th e  GI tract) and
le iom yom as . Th e  latte r occur in th e  GI tract,
pre dom inantly in th e  e s oph agus  (intram ural tum ors )
and th e  colon and re ctum  (m us cularis  m ucos ae
tum ors ).7

Th e  vas t m ajority of GISTs  e xpre s s  a m utant form  of
c-k it (CD117).8-10 Th e  clinicopath ological fe ature s  of
GISTs  w ith  or w ith out c-k it m utations  are  m ark e dly
diffe re nt. Th e re fore , GISTs  m ay be  divide d into four
m ajor cate gorie s  bas e d on h is toch e m ical and ge ne tic
data: m yoge nic tum ors ; ne uroge nic tum ors ; GISTs
w ith  c-k it m utation; and GISTs  w ith out c-k it m utation.11

Th e  s ym ptom s  and s igns  of GISTs  are  not dis e as e -
s pe cific, s o th at about 50%  of th e m  alre ady h ave
m e tas tas e s  at th e  tim e  of diagnos is , us ually to th e
live r or th e  pe ritone um .12 Th e re  are  various  factors
th at h ave  be e n corre late d w ith  aggre s s ive  be h avior
s uch  as  large  tum or s iz e , pre s e nce  of m e tas tas is  at
s urge ry, h igh  m itotic counts , h igh  prolife ration indice s
and tum or ne cros is . Th e  live r is  th e  m os t com m on s ite
of m e tas tas e s  follow e d by pe ritone um . As cite s  is  ve ry
rare ly s e e n. Malignant s trom al tum ors  can invade
adjace nt organs  and can m e tas tas iz e  h e m atoge nous ly,
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us ually to th e  lung or live r. Me tas tatic le s ions  m ay als o
appe ar low  in atte nuation due  to ne cros is 13 Th e y
rare ly obs truct vis ce ra, de s pite  th e ir large  s iz e  and
prope ns ity to m e tas tas iz e  to th e  live r and pe ritone um .14

CT is  cons ide re d to be  th e  im aging m odality of ch oice
for th e  de te ction, s taging, s urgical planning and follow -
up of patie nts  w ith  GIST. Ne w  MDCT w ith  th e  ability
to obtain th in collim ation and h igh  re s olution allow s
for de te ction of tum ors  m e as uring 1.0cm  and above .
As  all tum ors  2 cm  or gre ate r in s iz e  are  de te cte d w ith
MDCT, th e s e  findings  s ugge s t th at MDCT can be
us e ful in s cre e ning s ym ptom atic patie nts  s us pe cte d
of h aving GISTs .4 In ge ne ral, contras t e nh ance d CT
is  as  re liable  as  FDG PET in th e  e valuation of tre atm e nt
re s pons e s . FDG PET is  indicate d w h e ne ve r CT findings
are  incons is te nt or inconclus ive .
On contras t e nh ance d CT, localiz e d prim ary GISTs
are  typically e xoph ytic, large , h ype rvas cular m as s e s .
Sm all tum ors  te nd to appe ar h om oge ne ous . Th e  large r
tum ors  (>6cm ) fre q ue ntly s h ow  ce ntral are as  of ne cros is
or h e m orrh age . Ce ntral gas  and m ural calcification
are  uncom m on findings . Th e  m ajority s h ow  pe riph e ral
e nh ance m e nt. Th e y m ay appe ar as  intram ural m as s e s
or intralum inal polyps , and m ay s h ow  e xte ns ion into
adjace nt m e s e nte ry. Encas e m e nt of adjace nt s m all
bow e l, colon, and bladde r can be  s e e n. Lym ph om a
m ay s h are  m any fe ature s  of s m all inte s tinal GISTs ,
but is  notable  for lym ph ade nopath y.15

Pre diction of clinical be h avior in th is  group of tum ors
is  notorious ly difficult, and th e  s am e  crite ria for
m alignancy do not ne ce s s arily apply to s trom al tum ors
from  diffe re nt s ite s  w ith in th e  gas trointe s tinal tract.16

Goldblum  and Brainard e t al conclude d in a s tudy th at
bas e d on ligh t m icros copic fe ature s  alone , be nign and
m alignant duode nal, je junal and ile al s trom al tum ors
can be  s e parate d from  e ach  oth e r.17-18  In th e  large s t
path ologic s e rie s  of anore ctal gas trointe s tinal s tom al
tum ors  w ith  long-te rm  follow  up, M ie ttine n e t al.
e s tablis h e d th at 70%  of re ctal gas trointe s tinal s trom al
tum ors  le s s  th an or e q ual to 2 cm  in m axim al dim e ns ion
and h aving no m ore  th an five  m itos e s  pe r 50 h igh -
pow e r fie lds  s h ow e d m alignant be h avior and w e re
as s ociate d w ith  s ignificant tum or-re late d m ortality
rate s .19 -20

Th e re  is  no ge ne ral agre e m e nt on th e  prognos is  of
GISTs . Surgical re s e ction is  th e  conve ntional th e rapy
for GISTs . H ow e ve r, ove rall prognos is  of patie nts  w ith

Conclus ions

Gas trointe s tinal s trom al tu m ors  (GIST) are
m e s e nch ym al tum ors  th at typically aris e  in as s ociation
w ith  th e  m us cularis  propria of gas trointe s tinal (GI) tract
w all. CT can be  a us e ful m odality for th e  diagnos is ,
s taging and follow -up of patie nts  w ith  GIST. It is
im portant for th e  radiologis t to be  fam iliar w ith  prope r
CT te ch niq ue  for im aging th e s e  patie nts  as  w e ll as
th e  varie ty of CT appe arance  of th e  prim ary tum ors
and m e tas tas e s .
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