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Introduction

Ovarian cance r is  th e  s e cond m os t com m on gyne co-
logical m alignancy. Th e  prognos is  is  cons ide rably
ch ange d by th e  e xte nt of s pre ad: Th e  5 ye ar s urvival
rate  is  85%  if th e  cance r is  confine d to th e  ovarie s
(s tage -I), 55%  if th e  cance r h as  s pre ad into th e  pe lvis
(s tage -II), 14%  for s tage -III Abdom inal s pre ad, &  4%
for s tage -IV m ore  dis tant s pre ad. In cas e s  of s us -
pe cte d ovarian m alignancy th e re  are  tw o m ajor tas k s ;
firs t is  to de te rm ine  th e  m alignancy and to s tage  th e
dis e as e . Surge ry can be  avoide d in cas e  of be nign
dis e as e  if confirm e d pre ope rative ly. Surgical &
ch e m oth e rape utic planning can be  de te rm ine d by
th e  h e lp of pre ope rative  radiological im aging.1

Incide nce  of ovarian cance r is  ve ry h igh ; it is  th e
m ajor caus e  of de ath  th an any oth e r cance r of th e
fe m ale  ge nital tract. Th e  incide nce  &  m ortality rate

of ovarian cance r incre as e s  w ith  age  &  pe ak  at th e
age  of 80 ye ars .1 O th e r ris k  factors  include  e arly
ons e t of m e ns e s , nulliparity, fam ily h is tory of ovarian
cance r, bre as t cance r &  late  m e nopaus e . Th e  s ile nt
nature  of dis e as e  is  th e  re as on for poor prognos is
as  m os t of th e  ovarian cance rs  are  de te cte d in advan-
ce d s tage . Route  of s pre ad of ovarian carcinom a is
intrape ritone al im plantation, lym ph atic invas ion, and
h e m atoge nous  dis s e m ination. Th e  s e ns itivity of
Bim anual pe lvic e xam ination &  s e rum  CA - 125 le ve l
to de te ct ovarian cance r is  ofte n be low  50% .1-3

Trans abdom inal ultras ound h as  accuracy is  up to
80%  in th e  e valuation of ovarian m as s e s ; Ultras ound
(US) is  be tte r in de te ction of m as s e s  th an in th e
diagnos is  of m alignancy.6-10 Abdom inal s pre ad
e valuate d w ith  Ultras ound h as  a low  accuracy. Studie s
of contras t m ate rial - e nh ance d CT s can (CT) h ave
s h ow n accuracie s  of alm os t 80%  in diagnos is  of
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PURPOSE: Th e  purpos e  w as  to as s e s s  th e  s e ns itivitie s  and s pe cificitie s  of CT &  US in th e  diagnos is  &  s taging
of ovarian cance r. MATERIAL AND METHODS:  Th e  s tudy w as  conducte d in Z iauddin M e dical Unive rs ity and
H os pital (Diagnos tic Radiology De partm e nt). Th is  s tudy w as  a pros pe ctive , cros s  s e ctional com parative  s tudy
com ple te d during 16 m onth s , and carrie d out for 50 patie nts . RESULTS: Ovarian m as s e s  w e re  s urgically re m ove d
in all 50 patie nts . Th e  cance rs  w e re  s tage d as  follow s : 02 w e re  s tage -I, 29  w e re  s tage  - II, 11 w e re  s tage  - III,
&  08 w e re  s tage  - IV. Ultras ound w as  m ore  s e ns itive  (100% ) but le s s  s pe cific (27% ) th an CT s can (50% , 87%
re s pe ctive ly) for th e  de te ction of s tage -I. CT w as  m ore  s e ns itive  (75% ) and alm os t e q ually s pe cific (80% ) th an
ultras ound (10% , 9 5%  re s pe ctive ly), for s tage  II. CT w as  m ore  s e ns itive  (54% ) and alm os t e q ually s pe cific (9 7% )
th an ultras ound (27% , 100%  re s pe ctive ly) for s tage  III. CT w as  m ore  s e ns itive  (100% ) and alm os t e q ually s pe cific
(9 5% ) th an ultras ound (75% , 100% re s pe ctive ly), for s tage  IV. CONCLUSION: O ur s tudy s h ow s  th at CT is
cons is te ntly be tte r th an US in ovarian cance r s taging, e s pe cially for s tage  II, III, and IV.
Key words: O varian carcinom a, Ultras ound, Com pute d tom ograph y, Surgical s taging.

ABSTRACT



94PJR April - June 2016; 26(2)PAK ISTAN JOURNAL OF RADIOLOGY

ovarian cance r &  80 - 9 0%  in de te ction of abdom inal
s pre ad.11-17 Ovarian cance r is  s tage d s urgically at
lapratom y in accordance  w ith  th e  re com m e ndation
of Inte rnational Fe de ration of Gyne cology &  Obs te t-
rics . It is  unfortunate  th at only 4%  of all cas e s  are
de te cte d at th e  local s tage . Th e  de te ction of advance d
dis e as e  pros pe ctive ly ne e ds  to be  im prove d for
tre atm e nt planning.12-15

An accurate  de piction of th e  s ite s  of abnorm al dis e a-
s e s  is  im portant be caus e  it w ill h e lp to de te rm ine
th e  s ite  at w h ich  biops y w ill be  pe rform e d at s urge ry
and CT plays  vital role  in th is  conte xt. Cytore duction
m ay be  atte m pte d e ith e r w ith  s urge ry or w ith  ch e m o-
th e rapy &  de pe nd upon th e  bulk  &  am ount of m e tas -
tatic dis e as e  pre s e nt.16-18

Ultras ound is  th e  prim ary and ch e ap m odality for
ch aracte riz ation of an ovarian ne oplas m  h ow e ve r
CT &  MRI are  m ore  accurate  th an ultras ound for
s taging purpos e  and CT is  fas te r, m ore  w ide ly avai-
lable , &  le s s  e xpe ns ive  th an th e  MRI.19 -22 Ultras ound
is  le s s  s e ns itive  in e valuating e xtra pe lvic re gion;
h ow e ve r CT is  ve ry s e ns itive  in de te cting as cite s ,
pe lvic w all involve m e nt &  ute rine  involve m e nt and it
can re place  oth e r radiological tools  for s taging and
follow  up purpos e .23,24

Appe arance s  of ovarian carcinom as  on CT can be
unilocular or m ultilocular cys tic m as s ; it m ay h ave
m ixe d cys tic &  s olid com pone nts ; or it m ay be  uni-
form ly s olid (w ith  or w ith out calcification).
As cite s  can e nh ance  th e  intrape ritone al s e e ding of
tum or ce lls , im planting along th e  m e s e ntry, om e ntum ,
pe ritone um , diaph ragm  &  live r s urface . Lym ph atic
s pre ad or s pre ad to contralate ral ovary is  als o w e ll
k now n. H e m atoge nous  s pre ad th rough  th e  live r, lung
&  ple ura is  cons ide re d rare . Early ovarian cance r is
confine d to th e  ovary th e n afte r caps ular invas ion
dire ct involve m e nt of adjace nt s tructure s  can occur.
CT s igns  of tum or e xte ns ion is  th e  dis tortion of th e
ute rine  contour, los s  of fat plane  be tw e e n th e  tum or
and adjace nt organ, dis tance  be tw e e n th e  tum or and
th e  pe lvic s ide  w all of < 3m m , and iliac ve s s e ls
s urrounde d or dis place d by th e  tum or. Trans  pe ritone al
s pre ad is  th e  prim ary m ode  of m e tas tas e s  in ovarian
carcinom a.
In th e  cours e  of ovarian cance r m anage m e nt, s urge ry
is  th e  core  of tre atm e nt.  Initially e xploratory laparo-
tom y pe rform e d for s urgicopath ological s taging and
de bulk ing of m ain tum or. If tum or is  in e arly s tage

th an s tandard of s urge ry is  total abdom inal h ys te re c-
tom y, bilate ral s alpingo-ooph ore ctom y, and om e nte c-
tom y, as  w e ll as  as piration of as cite s  or pe ritone al
lavage  for cytologic e xam ination, random  pe ritone al
biops ie s  including paracolic gutte rs  and unde rs urface s
of h e m idiaph ragm s , and s am pling of pe lvic and para-
aortic lym ph  node s . H ow e ve r in cas e s  w ith  advance d
dis e as e ; afte r induction of ch e m oth e rapy s e cond
look  s urge ry can be  avoide d by th e  h e lp of radiological
im aging w ith  de cline d CA -125 le ve ls .

Material and Methods

Th is  s tudy w as  conducte d in Z iauddin M e dical
Unive rs ity and H os pital (North  Naz im abad) during
16 m onth s , from  Octobe r 02, 2002 to Fe bruary 12,
2004. Th e  s tudy w as  carrie d out for 50 patie nts . Th at
w as  Non probability purpos ive , cros s  s e ctional
com parative  s tudy.
All fe m ale  ove r 18 yrs . w ith  s us pe cte d ovarian cance r
on ultras ound or ph ys ical e xam ination w e re  include d
in th e  s tudy. And pre gnant fe m ale s  and patie nts  w h o
w e re  ine ligible  for pe lvic/ abdom inal s urge ry w e re
e xclude d. Ultras ound w as  done  w ith  re al tim e  3.5
MH Z  conve x s canne r of Tos be e  (Tos h iba) m ach ine .
CT s can w as  done  on Tos h iba-CT s ys te m , Auk le t
m ode l No. TXX-003. Surge ry w as  done  in all 50
cas e s .
Staging w as  done  according to Modifie d Inte rnational
Fe de ration of Gyne cology &  Obs te trics . Each  patie nt
h ad pe r abdom inal ultras ound and CT prior to pe lvic
abdom inal s urge ry. Th e  pe rform ance  of ultras ound
and CT w e re  com pare d for th e  diagnos is  of ovarian
m alignancy and for th e  e valuation of s pre ad of
dis e as e  into e xtra ovarian pe lvis  and to th e  abdom e n.
All patie nts  unde rw e nt s urge ry. Th e  gold s tandard
of th is  s tudy w as  h is topath ological analys e s  follow ing
s urgical s taging bas e d on M odifie d Inte rnational
Fe de ration of Gyne cology and O bs te trics  s taging
clas s ification. All type s  of ovarian m alignancie s  w e re
s im ilarly s tage d.
Data w as  analyz e d by us ing SPSS ve rs ion-10 on
com pute r. De s criptive  s tatis tics  w e re  com pute d for
data pre s e ntation. Th e  pe rform ance s  of ultras ound
and CT in th e  diagnos is  and s taging of ovarian cance r
w e re  e valuate d by applying Se ns itivity analys is .
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of ultras ound for s tage  III w as  100%  and th at of CT
w as  9 7%  w h ile  s e ns itivity of ultras ound w as  27%
and th at of CT w as  54% . Th e  s pe cificity of ultras ound
for s tage  IV w as  100%  th at of CT w as  9 5%  and
s e ns itivity of ultras ound w as  75%  and th at of CT w as
100% .
Th e  re s ults  of analys is  of s e ns itivity and s pe cificity
pair in (Tab. 1) s ugge s t th at:

Results

Be fore  s urgical e xploration all m as s e s  w e re  ide ntifie d
by Ultras ound and Com pute d Tom ograph y; total of
50 patie nts  w e re  e nrolle d and afte r s urge ry
h is topath ological analys is  w as  done  on all patie nts
w h ich  confirm e d th at 14 patie nts  h ad unilate ral
ovarian carcinom a w h ile  36 patie nts  h ad bilate ral
ovarian dis e as e .
Th e  cance rs  w e re  s tage d on h is topath ology as
follow s :
2 cas e s  confine d to th e  ovarie s  (s tage  - I) 4% , 29
involving th e  ovarie s  &  adjace nt pe lvic s tructure s
(s tage  - II) 58% , and 11 w ith  pe ritone al s pre ad (s tage -
III) 22% , &  08 w ith  de e p live r Me ts  (s tage  - IV) 16% .
So th e  m ajority of patie nts  in our s tudy w e re  re porte d
w ith  Stage  - II. Th is  re s ult w as  lik e ly due  to th e  re fe rral
s ource , w h ich  w as  s pe cialis t in gyne cologic oncology.
Th e  s taging of ovarian cance r w ith  ultras ound s h ow e d
th at 26 of 29  cas e s  of s tage  II w e re  s tage d as  s tage
I (fals e  ne gative  re s ult) and 7 and 1 of 11 cas e s  of
s tage  III w e re  s tage d as  s tage  I and s tage  II
re s pe ctive ly (fals e  ne gative  re s ult) and 2 of 8 cas e s
of s tage  IV w e re  s tage d as  s tage  I (fals e  ne gative
re s ult) and 1 of 11 cas e s  of s tage  III w e re  s tage d as
s tage  IV (fals e  pos itive  re s ult), w h ile  no cas e  of s tage
I w e re  ove r s tage d.
H ow e ve r w ith  CT s can 5 of 29  cas e s  of s tage  II w e re
s tage d as  s tage  I (fals e  ne gative  re s ult) and 1 and
3 of 11 cas e s  of s tage  III w e re  s tage d as  s tage  I and
s tage  II, re s pe ctive ly (fals e  ne gative  re s ult) and 1 of
2 cas e s  of s tage  I w as  s tage d as  s tage  II (fals e
pos itive  re s ult) and 2 of 29  cas e s  of s tage  II w e re
ove r s tage d as  s tage  III and s tage  IV (1 for e ach )
(fals e  pos itive  re s ult) and 1 of 11 cas e s  of s tage  III
w e re  s tage d as  IV(fals e  pos itive  re s ult)  and for s tage
IV th e re  w as  no unde r s taging.
Above  de s cription s ugge s te d th at w ith  ultras ound
th e re  w as  unde r s taging  for s tage  II, III, IV, and ove r
s taging for s tage  III, w h ile  w ith  CT s can th e re  w as
unde r s taging for s tage  II and III and ove r s taging
for s tage  I, II, III.
In s um m ary, th e  s pe cificity of ultras ound w as  27%
for s tage  I and of CT s can w as  87%  and s e ns itivity
of ultras ound w as  100%  and th at of CT s can w as
50% . Th e  s pe cificity of ultras ound for s tage  II w as
9 5 and th at of CT w as  80%  and s e ns itivity of ultra-
s ound w as  10%  th at of CT w as  75% . Th e  s pe cificity

Ultras ound w as  m ore  s e ns itive  (100% ) but le s s
s pe cific (27% ) th an CT s can (50% , 87%  re s pe ctive ly),
for th e  de te ction of s tage  I.
CT w as  m ore  s e ns itive  (75% ) and alm os t e q ually
s pe cific (80% ) th an ultras ound (10% , 9 5%  re s pe c-
tive ly), for th e  de te ction of s tage  II.
CT w as  m ore  s e ns itive  (54% ) and alm os t e q ually
s pe cific (9 7% ) th an ultras ound (27% , 100%  re s pe c-
tive ly), for th e  de te ction of s tage  III.
CT w as  m ore  s e ns itive  (100% ) and alm os t e q ually
s pe cific (9 5% ) th an ultras ound (75% , 100%  re s pe c-
tive ly), for th e  de te ction of s tage  IV.

Stage
Ultrasound CT Scan

Sensitivity Specificity Sensitivity Specificity

I

II

III

IV

100%

10.3%

27.2%

75%

27.08%

75.2%

100%

100%

50%

75%

54%

100%

87%

80.9 %

9 7%

9 5%

Table 1: Se ns itivity and Spe cificity of CT and US for s taging
ovarian cance r.

Discussion

Th is  pros pe ctive  s tudy addre s s e d th e  is s ue s  of diag-
nos ing m alignant ovarian m as s e s  and e valuating
cance r s pre ad. W e  e nrolle d th e  patie nts  in Z iauddin
h os pital Diagnos tic Radiology De partm e nt, e valuate d
w ith  CT and ultras ound, for s taging purpos e  and
th e n corre late d im aging re s ults  w ith  th e  re s ults  of
s urge ry and h is topath ological analys is .
US is  th e  initial im aging m odality for th e  de te ction
of ovarian m as s e s . Malignancy w as  s us pe cte d on
th e  bas is  of s onograph ic findings , w h ich  m ay include ;
th ick e ne d s e ptas , inte rnal e ch oe s , s olid com pone nts ,
w all nodularity or as cite s . Th e  e xte nt of dis e as e  w as
als o e valuate d on th e  US, but to s om e  e xte nt. Pe lvic
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lym ph ade nopath y, as cite s  and abdom inal Me ts  w e re
th e  m ain crite ria for th is  purpos e . CT pe rform e d in
all 50 patie nts .
Th e  inte nt of th is  s tudy w as  to e valuate  abilitie s  of
ultras ound and CT to allow  diagnos is  and s taging of
ovarian m alignancy.
Th e  data s ugge s t th e  follow ing:
a) For s tage  I th e re  w as  ove rs taging w ith  CT.
b) For s tage  II th e re  w as  unde r s taging w ith  ultras ound
and unde r s taging as  w e ll as  ove rs taging w ith  CT.
c) For s tage  III th e re  w as  cons ide rable  unde r s taging
and ove r s taging w ith  ultras ound and CT.
d) For s tage  IV th e re  w as  unde r s taging w ith  ultra-
s ound.
In s um m ary abdom inal s pre ad w as  m ore  lik e ly to be
unde r s tage d w ith  ultras ound and pe lvic m alignancy
w as  m ore  lik e ly to be  ove r s tage d w ith  CT.
Our re s ults  s h ow  re m ark able  accuracy in de m ons -
trating th e  e xte nt of m alignant s pre ad for both  CT
and US. Inve s tigators  h ave  als o s ugge s te d th at
ultras ound is  not us e ful for pre ope rative  s taging and
re com m e nde d it for th e  initial im aging e xam ination
only.1-4

US is  ofte n th e  initial im aging s tudy in e valuation of
s us pe cte d ovarian abnorm ality, but it is  not as  good
as  CT for s taging. Pe r th e  re s ults  of our s tudy, e xam i-
nation w ith  CT can re com m e nde d for s taging in
patie nts  w ith  advance d dis e as e  e s pe cially for s tage
II, III and IV. CT pe rform e d ve ry w e ll in de te cting
dis e as e  in th e  pe ritone um  and th us  can be  e xpe cte d
to pe rform  w e ll in m onitoring tre atm e nt in th e s e
are as . Th e  om e ntum  can be  e valuate d w e ll w ith  con-
tras t m ate rial- e nh ance d CT. In all th e s e  locations
CT de picte d s ligh tly m ore  th an US, th e  diffe re nce s
w e re  s tatis tically s ignificant.
CT pe rform e d ve ry w e ll in de te ction of uppe r abdo-
m inal m e tas tatic de pos its , US w as  als o ve ry us e ful
for th is  purpos e  e s pe cially for th e  de te ction of h e patic
Me ts  of pare nch ym al origin.
Our findings  indicate  th at CT is  th e  m ain m odality
for th e  s taging of ovarian carcinom a be caus e  of its
h igh e r s e ns itivity th an US (Fig. 1 and 2) e s pe cially
for s tage  II, III, IV.
M y s tudy is  com parable  w ith  a s tudy done  by
Tam pany e t al in 2000 w h ich  s h ow e d th at US is  m ore
s e ns itive  but le s s  s pe cific h ow e ve r CT is  m ore  s e n-
s itive  and e q ually s pe cific.15

Anoth e r com paris on w ith  s tudy done  by Kurtz e t al

in 19 9 9  w h ich  s h ow e d th at US is  le s s  s e ns itive  and
s pe cific, w h ile  CT is  m ore  s e ns itive  and e q ually s pe -
cific in m y s tudy w h ich  is  com parable  to th e  s tudie s .1

Figure 1: Ovarian carcinom a s taging (s urge ry v/s  ultras ound).

Conclusion

O ur s tudy s h ow s  th at CT is  cons is te ntly be tte r th an
th e  ultras ound in ovarian cance r s taging, e s pe cially
for s tage  II, III, and IV and ultras ound can be  us e d
to s upple m e nt CT s canning, e s pe cially in h e patic
s ubs tance  and in lym ph  node  as s e s s m e nt. Ultras ound
s h ould be  th e  initial im aging s tudy in e valuation of
a s us pe cte d ovarian abnorm ality be caus e  of its  h igh e r
s e ns itivity for th e  de te ction of pe lvic m as s e s , but its
s e ns itivity is  not h igh  as  CT for th e  de te ction of abdo-
m inal s pre ad lik e  pe ritone al M e ts , om e ntal s pre ad,
re trope ritone al lym ph ade nopath y, and live r M e ts
e s pe cially on its  s urface s .  CT s can w ith  IV and oral
contras t s h ould be  pe rform e d be caus e  of its  h igh e r
s e ns itivity in s taging. W h ate ve r th e  m odality is  us e d,
it is  h ope d th at corre ct s taging in advance d dis e as e
w ill le ad to appropriate  m anage m e nt of ovarian
cance r.
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