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PURPOSE: To as s e s s  th e  capability of contras t e nh ance d m ultide te ctor com pute d tom ograph y h e lical (MDCT)
for th e  diagnos is , local s pre ad, lym ph  nodal involve m e nt and m e tas tatic s taging of colore ctal carcinom a. SUBJECT

AND METHODS: Ove r a pe riod of 18 m onth s , 72 patie nts  w h o w e re  re fe re d for contras t e nh ance d MDCT w ith
a clinical s us picion of colore ctal Ca follow e d by optical colonos copy w ith  biops y and/or s urge ry for th e  tre atm e nt
of colore ctal carcinom a w e re  include d in th is  s tudy. RESULTS: MDCT s h ow e d s e ns itivity and s pe cificity of
77.35%  and 78.9 4%  for th e  de te ction of tum or. For local s pre ad M DCT dis playe d h igh  s pe cificity 84.61 %  and
s e ns itivity 75%  w h e n com pare d w ith  ope rative  findings . MDCT w as  e q ually s e ns itive  and s pe cific for th e  de te ction
of lym ph ade nopath y i.e ., 69 .44%  s e ns itive  and 76.69 %  s pe cific. For th e  diagnos is  of h e patic m e tas tas is  MDCT
h as  s h ow n h igh e s t s e ns itivity of 9 0.9 0%  and h igh e s t s pe cificity of 9 6.77%  w h e n pe rform e d in arte rial ph as e  of
CT s can. CONCLUSION: Alth ough  due  to advance m e nt in te ch nology ne w e r im aging m odalitie s  s uch  as  CT
colonograph y, MRI and PET/CT are  now adays  be s t m odalitie s  for th e  pre ope rative  s taging of colore ctal carcinom a
but due  to its  e as y availability, cos t-affordibility and be tte r diagnos tic accuracy MDCT is  s till an inve s tigation of
ch oice  for s ugge s ting diagnos is  and de ciding th e  ope rability of Colore ctal Carcinom a in our country.
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ABSTRACT

Introduction

Malignant gas trointe s tinal tum ours  are  am ongs t th e
com m one s t tum ours  e xh ibiting an annual incre as e
globally. Colore ctal Carcinom a (CRC) is  one  of th e
m os t w ide s pre ad m alignancie s  w orldw ide . CRC rank s
s e cond to lung cance r as  a caus e  of cance r de ath
in th e  Unite d State s .1 Its  incide nce  is  ris ing in As ian
countrie s , including Pak is tan.2  In Pak is tan it cons -
titute s  25.4%  and 20.1%  of gas trointe s tinal m alignan-
cie s  in m ale s  and fe m ale s  re s pe ctive ly. As h raf K e t
al s h ow s  60%  s e ns itivity and 83%  s pe cificity for
as s e s s m e nt of local s pre ad of dis e as e , 66%  s e ns itivity
and 76%  s pe cificity for th e  e valuation of lym ph  nodal

m e tas tas e s .3 Re ce nt inte rnational lite rature  re ve als
s e ns itivity and s pe cificity of pos t contras t MDCT
w e re  70.2%  and 79 .2% , re s pe ctive ly for th e  diagnos is
of CRC.4 CT colonograph y (CTC), a re ce nt advance -
m e nt in CT s can im aging s h ow s  th e  s e ns itivity of
9 6.1%  for colore ctal cance r w h e n com pare d w ith
optical colonos copy.5 Accurate  pre ope rative  s taging
is  e s s e ntial in de te rm ining th e  optim al th e rape utic
planning for individual patie nts . Th e  CT in th e
pre ope rative  e valuation of colore ctal cance r is  us e ful
for planning s urge ry and/or ne oadjuvant th e rapy,
particularly w h e n local tum or e xte ns ion into adjace nt
organs  and lym ph  node s  or dis tant m e tas tas e s  is
de te cte d.6
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Th e  initial diagnos is  is  us ually m ade  w ith  colonos copy
or air-barium  e ne m a e xam ination; h ow e ve r, w ith  th e
incre as e d us e  of com pute d tom ograph y (CT) as  th e
initial im aging m odality in patie nts  w ith  a varie ty of
gas trointe s tinal s ym ptom s , th e  radiologis t m ay be
th e  firs t to s ugge s t th e  diagnos is  of colon cance r on
th e  bas is  of CT findings . Ne ve rth e le s s , at th is  tim e ,
CT is  not routine ly pe rform e d for de te ction of colon
cance r, alth ough  continue d advance m e nts  in s canne r
and com pute r te ch nology m ay allow  CT to play a
future  role  in de te ction of polyps  and e arly-s tage
colon cance r. Th e  curre nt role  of CT in patie nts  w ith
k now n colon cance r is  controve rs ial. Accuracy rate s
for pre ope rative  s taging of colon cance r w ith  CT
h ave  be e n dis appointing, ranging be tw e e n 48%  and
77% . Lim itations  of CT s taging include  an inability
to de finitive ly ide ntify node s  th at contain tum or or to
de te rm ine  th e  e xact de pth  of tum or invas ion th rough
th e  w all. De s pite  th e s e  lim itations , CT is  valuable  in
th e  m anage m e nt of colon cance r. Pre ope rative  CT
is  us e ful for planning s urge ry or radiation th e rapy,
particularly w h e n local e xte ns ion of tum or into
adjace nt organs  or dis tant m e tas tas e s  is  de te cte d.
In addition, pre ope rative  CT provide s  bas e line  findings
for com paris on during th e  pos tope rative  pe riod and
is  th e  m odality of ch oice  for de te ction of local
re curre nce  afte r s urgical re s e ction.7 Th e  adve nt of
pos itron e m is s ion tom ograph y (PET)/CT h as  provide d
an adde d dim e ns ion, tak ing into cons ide ration both
anatom ical and functional as pe cts , but its  s tre ngth
lie s  prim arily in th e  de te ction of dis tant m e tas tas e s
as  oppos e d to local s pre ad and s taging. Th e  us e  of
m agne tic re s onance  (MR) im aging on th e  oth e r h and,
is  prim arily confine d to th e  s taging of re ctal carcino-
m as . Its  us e  in oth e r parts  of th e  colon is  unre liable
due  to m otion artifact s e condary to pe ris tals is . W ith
th e  us e  of MR im aging, accuracy rate s  of 54% –87%
for T-s taging of re ctal carcinom as  h ave  b e e n
re porte d.8

Curre ntly, CT is  th e  m ain m odality of ch oice  for th e
pre ope rative  s taging of colore ctal carcinom as  at our
ins titution. Th e re fore , th e  purpos e  of th is  s tudy w as
to de te rm ine  th e  accuracy of s tandard protocol CT
in th e  e valuation of local s taging and re gional
lym ph ade nopath y in colore ctal carcinom as .

Subject and Methods

Ove r a pe riod of 18 m onth s , 72 patie nts  w h o w e re
re fe re d for contras t e nh ance d M DCT w ith  a clinical
s us picion (pe r re ctal ble e ding, alte re d bow e l h abits ,
w e igh t los s , pos itive  fe cal occult blood and low  grade
fe ve r for m ore  th an 2 m onth s ) of colore ctal Ca
follow e d by optical colonos copy w ith  biops y and/or
s urge ry for th e  tre atm e nt of colore ctal carcinom a
w e re  include d in th is  s tudy. Alre ady diagnos e d cas e s ,
pos t s urgical cas e s , patie nts  w h o h ad re ce ive d any
prior tre atm e nt for th e  CRC or th os e  w h o h ad any
concurre nt dis e as e  proce s s , w e re  e xclude d from  th is
s tudy. Th is  w as  a pros pe ctive  cros s -s e ctional s tudy
carrie d out ove r 18 m onth s  pe riod in w h ich  a total
of 72 patie nts  w ith  biops y prove n CRC unde rgoing
s urge ry w e re  pre ope rative ly e valuate d by contras t
e nh ance d MDCT w ith in a one -m onth  pe riod be fore
th e  s urge ry. Th e  CT re s ults  w e re  com pare d w ith
s urgical/path ological re s ults  (w h ich  are  th e  gold
s tandard re fe re nce ) and m e as ure s  of as s ociation
and 9 5%  confide nce  inte rval calculate d bas e d on
th e  re s ults .
All re le vant fe ature s  including patie nt’s  age , s e x, CT
findings  and h is topath ological findings  w e re  re corde d
on proform a. Data w as  colle cte d on proform a. Me an
± SD w as  calculate d for age . Fre q ue ncy and pe r-
ce ntage  w as  calculate d for ge nde r, clinical pre s e n-
tation, CT s can findings , h is topath ological e xam ina-
tion findings , true  pos itive  cas e s , true  ne gative  cas e s ,
fals e  pos itive  cas e s  &  fals e  ne gative  cas e s . Se ns itivity,
s pe cificity, pos itive  and ne gative  pre dictive  value s
and accuracy of h e lical MDCT w as  de te rm ine d by
tak ing h is topath ology as  gold s tandard. Ch i s q uare
te s t w as  applie d and p value  <0.05 w as  tak e n as
s ignificant. Stratification w as  done  w ith  re gards  to
age  &  ge nde r to s e e  th e  e ffe ct of th e s e  on outcom e s .
CT s cans  w e re  pe rform e d on Tos h iba ActivionTM 16
Slice  h e lical CT s canne r afte r giving oral, I/V and
re ctal contras t All patie nts  re ce ive d 1.5 lite rs  of 2%
Sodium  diatriz oate /m e glum ine  diatriz oate  (Gas tro-
graffin, Sq uibb) as  pos itive  oral contras t m e dium  1-
2 h ours  be fore  th e  s can. Inje cte d intrave nous ly w as
3 m ls  / Kg of non-ionic w ate r-s oluble  contras t m e dium
(Om nipaq ue , Sch e ring containing 300m g Iodine  /
m l) at th e  rate  of 3-5 m l/s e c. Exa-m ination w as  carrie d
out us ing Tos h iba ActivionTM 16 Slice  h e lical CT s ca-
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nne r. Th e  s lice  th ick ne s s  w as  5 m m  and inte rs lice

gap w as  als o 5 m m . Pitch  w as  1.0. Im age s  w e re

acq uire d from  th e  dom e  of diaph ragm  to th e  pubic

s ym ph ys is  in craniocaudal fas h ion. Scanning w as

s tarte d in h e lical m ode  30-35 s e conds  afte r th e  s tart

of intrave nous  contras t inje ction. Im age s  w e re  acq ui-

re d in arte rial and ve nous  ph as e  of e nh ance m e nt,

w h ich  is  ide al for de te ction of h e patic le s ions . Im aging

w as  done  in tw o bre ath -h olds  in m ajority of patie nts .

A fe w  patie nts  only, re q uire d th re e  bre ath -h olds . Total

im aging tim e  w as  le s s  th an 5 m inute s  in all patie nts .

Th e  patie nt tim e  in th e  room  w as  15-20 m inute s .

Im age  inte r-pre tation w as  carrie d out by th e  s e nior

(5 ye ars  of e xpe rie nce ) radiologis t.

Th e  colle cte d data w as  analys e d us ing th e  Micros oft

W indow s  bas e d Statis tical Pack age  for th e  Social

Scie nce s  (SPSS. V-22.0, s tandard ve rs ion), Me as ure

of as s ociation and 9 5%  confide nce  inte rval w as  th e n

calculate d bas e d on th e  re s ults .

DETECTION OF TUMOR AND ITS LOCAL

SPREAD:

Im age s  w e re  inte rpre te d w ith  pre s e nce  of tum or and

k now le dge  of th e  s ite  of th e  tum our as  w e ll as  th e

biops y findings , bas e d on th e  param e te rs  of local

(e xtram ural) invas ion (h inte d by irre gular, s e rrate d

or s piculate d oute r contour, tum our m as s  or s trands

e xte nding out and/or pe ricolic fat s tranding. Dire ct

e xte ns ion into adjace nt s olid or h ollow  organs  w as

include d in th is  as  w e ll.

LYMPHADENOPATHY:

Lm ph  node s  (tak e n as  a s ingle  adjace nt node  1 cm

or large r or a clus te r of 3 or m ore  node s , e ve n le s s

th an 1 cm . Lym ph  nodal s iz e  w as  tak e n in th e  large s t

dim e ns ion.

METASTASIS:

Me tas tas e s  (s us picious  le s ions  in th e  live r, adre nals ,

bone s , abdom inope lvic vis ce ra, pe ritone al or re tro-

pe ritone al de pos its  w e re  all as s um e d to be  m e tas -

tas e s  unle s s  th e y w e re  pre vious ly confirm e d as

be nign le s ions ).

Results

Se ve nty tw o patie nts  w ith  clinical s u s picion of
colore ctal carcinom a fulfilling th e  inclus ion crite ria
w e re  include d in th is  s tudy. Th e re  w e re  44 (61.11% )
m ale s  and 28 (38.88% ) fe m ale s . Th e  m e an ± s tandard
de viation age  w as  55.83 ± 10.73 ye ars . 24 (33.33% )
patie nts  in 41-60 ye ars  of age  groups  follow e d by
22 (30.55% ) patie nts  in 61-80 ye ars  of age  group,
14 (19 .44% ) patie nts  in 81-100 ye ars  of age  group,
and 12 (16.66% ) patie nts  in 21-40 ye ars  of age
group. 28 (38.88% ) patie nts  h ad h is tory of pe r re ctal
ble e ding, 28 (38.88% ) h ad alte re d bow e l h abits , 25
(34.72% ) h ad h is tory of w e igh t los s , 18 (25.0% ) h ad
pos itive  fe cal occult blood and 15 (20.83% ) h ad low
grade  fe ve r. Forty one  out of th e  53 prim ary m alignant
le s ions  w e re  de te cte d on th e  h e lical CT yie lding a
s e ns itivity of 77.35% . Th e y w e re  m os tly localiz e d in
s igm oid colon and re ctum . Tw e nty out of th e  41
(48.78% ) le s ions  w e re  in th e  form  of circum fe re ntial
th ick e ning of th e  bow e l w all and 21 (51.21% ) w e re
dis cre te  focal m as s e s .

DETECTION:

CT de te cte d tum or in 41 patie nts  (true  pos itive ) out
of 72 and faile d to diagnos e  tum or in 12 patie nts
(fals e  ne gative ). In 15 patie nts  tum or w as  not found
on CT as  w e ll as  on biops y (true  ne gative ) and 4
patie nts  w e re  fals e ly labe le d as  h aving tum or on CT
s can (fals e  pos itive ). Th e re fore  in th is  s tudy w e  found
s e ns itivity, s pe cificity, PPV and NPV of 77.35% ,
78.9 4% , 9 1.11%  and 55.55%  re s pe ctive ly.

LOCAL SPREAD:

Evide nce  of local (e xtram ural) s pre ad of th e  tum or
w as  de te rm ine d us ing th e  h e lp of pre de fine d para-
m e te rs , m e ntione d above  for im age  inte rpre tation.
Th e s e  w e re  com pare d w ith  s urgical/ h is tological
re s ults . Corre ct as s e s s m e nt for local s pre ad w as
m ade  in 41 out of 53 s cans  (77.35% ) Incorre ct
as s e s s m e nt w as  m ade  in 12 s cans  (22.64% ). Of th e
41 s cans  corre ctly e valuate d, 30 h ad e xtram ural
tum our s pre ad (true  pos itive ) and 11 did not (true
ne gative ). Of th e  12 CT s cans  prove n to be  incorre ctly
e valuate d, local s pre ad w as  fals e ly inte rpre te d as
pos itive  in 2 patie nts  and as  ne gative  in 10 patie nts .
Th e  s e ns itivity and s pe cificity of CT s can in de te cting
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local tum our s pre ad in th is  s tudy w as  75%  and

84.61%  re s pe ctive ly. Th e  pos itive  and ne gative
pre dictive  value s  w e re  9 3.75%  and 52.38%
re s pe ctive ly.

LYMPHADENOPATHY:

Th e  pre ope rative  e valuation for lym ph  nodal s tatus

w as  als o done  according to th e  pre de fine d crite ria
s tate d above . Th e y w e re  divide d into tw o groups ,
'm e tas tatic lym ph ade nopath y' or 'no lym ph ade nopath y

de te cte d. Lym ph ade nopath y w as  corre ctly ide ntifie d
in 38 out of 53 (71.69 % ) cas e s  and incorre ctly in 15

out of 53 (28.30% ). 25 out of th e s e  38 s cans  corre ctly
as s e s s e d h ad h is tologically prove n m e tas tatic
lym ph ade nopath y (true  pos itive ). Th e  re m aining 13

of th e  38 w e re  accurate ly de s cribe d as  ne gative  for
lym ph ade nopath y (true  ne gative ). Th e  s e ns itivity and
s pe cificity for de te ction of ade nopath y w as  69 .44%

and 76.47%  re s pe ctive ly. Th e  pos itive  pre dictive
value  for m e tas tatic lym ph ade nopath y w as  86.20%
and ne gative  pre dictive  value  54.16% .

METASTASIS:

Me tas tas e s  to s olid vis ce ra or oth e r s ite s  and organs

w e re  diagnos e d on CT on th e  bas is  of im age  inte r-
pre tation crite ria m e ntione d above . Ultras ound and
CT guide d fine  ne e dle  as piration and core  biops y,

pe rope rative  ultras ound, s urgical e xcis ion and clinical
follow -up w e re  th e  m e th ods  de ploye d for th e  diagnos is

of m e tas tatic le s ions . O f h e patic m e tas tas e s  CT
s cans  w e re  corre ct in e valuation in 50 out of 53
s cans  (9 4.33% ) w ith  20 true  pos itive s  and 30 true

ne gative s . Of th e  re m aining th re e , 1 s can w as  prove n
to be  fals e  pos itive  and 2 fals e  ne gative  on s urge ry/
biops y. Pe riope rative  s urgical e valuation and pe ro-

pe rative  ultras onograph y w e re  us e d for confirm ation.
Furth e rm ore , all patie nts  re gardle s s  of pre s e nce  or
abs e nce  of live r m e tas tas is  w e re  follow e d for one

ye ar in w h ich  s ix m onth ly clinical as s e s s m e nts  and
ultras onograph y w as  done . Th e  s e ns itivity and s pe -
cificity of pre ope rative  CT for h e patic m e tas tas e s

w as  prove n to be  9 0.9 0%  and 9 6.77%  re s pe ctive ly.
Pos itive  and ne gative  pre dictive  value s  w e re  9 5.23%
and 9 3.75%  re s pe ctive ly.

Disucssion

Colore ctal carcinom a is  a com m on m alignancy
as s ociate d w ith  s ignificant m orbidity and m ortality.
It is  th e  th ird com m one s t cance r in W e s te rn coun-
trie s .8 To s e le ct th e  optim al tre atm e nt m odality,
accurate  pre ope rative  s taging is  ne ce s s ary, w h ich
w ill be ne fit patie nts  w ith  colore ctal cance r in te rm s
of cure  and q uality of life . Th e re fore , th e  m ain purpos e
of th is  s tudy w as  to e valuate  th e  ove rall diagnos tic
accuracy of contras t-e nh ance d M DCT in s taging of
colore ctal carcinom a to h e lp ch oos e  th e  optim al
tre atm e nt m odality for e ach  cas e .9

In th is  s tudy CT de te cte d tum or in 41 patie nts  (true
pos itive ) out of 72 and faile d to diagnos e  tum or in

Figure 2: Bar ch art s h ow ing com paris on of re s ult obtaine d in th is
s tudy and re s ults  calculate d by As h raf K e t al for contras t e nch ance d
MDCT s can for local s pre ad, lym ph ade nopath y and live r m e tas tas is .

Figure 1: Bar ch art s h ow ing Se ns itivity (Se ns ), Spe cificity (Spe c),
Pos itive  pre dictive  value  (PPV), Ne gative  pre dictive  value  (NPV)
and diagnos tic accuracy (Diag Acc) of contras t e nch ance d MDCT

s can for local s pre ad, lym ph ade nopath y and live r m e tas tas is .
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12 patie nts  (fals e  ne gative ). In 15 patie nts  tum or w as
not found on CT as  w e ll as  on biops y (true  ne gative )
and 4 patie nts  w e re  fals e ly labe le d as  h aving tum or
on CT s can (fals e  pos itive ). Th e re fore  in th is  s tudy
w e  found s e ns itivity, s pe cificity, PPV and NPV of
77.35% , 78.9 4% , 9 1.11%  and 55.55%  re s pe ctive ly.
In a Study conducte d by Balth az ar e t al10 CT de te cte d
th e  colonic tum or in 76 cas e s  but faile d to de te ct it
in 14 cas e s , giving a s e ns itivity of 84% .
In th is  s tudy th e  s e ns itivity and s pe cificity of MDCT
s can in de te cting local tum our s pre ad w as  75%  and
84.61%  re s pe ctive ly. In 2006 As h raf K  e t al3 pe r-
form e d th e  s tudy on 52 patie nts  for pre ope rative
e valuation of colore ctal carcinom a by s piral CT and
found 60%  and 83%  s e ns itivity and s pe cificity
re s pe ctive ly for th e  as s e s s m e nt of local s pre ad.
Balth az ar e t al10 as s e s s e d 9 0 patie nts  for th e  duration
of 4 ye ars  and conclude d th at CT h as  a s e ns itvity of
55%  and a s pe cifcity of 77%  for th e  local s taging of
CRC.
For th e  de te ction of lym ph ade nopath y th e  s e ns itivity
and s pe cificity of M DCT s can w as  69 .44%  and
76.47%  re s pe ctive ly in our s tudy and As h raf K  e t al
e s tim ate d 66%  and 76%  s e ns itivity and s pe cificity
for th e  de te ction of lym ph ade nopath y. Sim ilarly
Balth az ar e t al calculate d a s e ns itivity of 73%  and
a s pe cificity of 58%  on th e  oth e r s ide  fre e ny e l al12

found s pe cificity of 9 6% , at th e  cos t of 26%  s e ns itivity
be caus e  auth ors  labe le d a node  m alignant if its  s iz e
w as  a m inim um  1.5 cm .
Th e  s e ns itivity and s pe cificity MDCT for h e patic
m e tas tas e s  w as  prove n to be  9 0.9 0%  and 9 6.77%
re s pe ctive ly in th is  s tudy and As h raf e t al s h ow e d
89 %  and 9 4%  s e ns itivity and s pe cificity re s pe ctive ly.
Kus z yk  e t al13 ach ie ve d a s e ns itivity of 9 1%  for
de te ction of live r le s ions  m ore  th an 1 cm  in diam e te r
and a s e ns itivity of m ore  th an 56 %  for de te ction of
le s ions  s m alle r th an 1 cm .
Re garding tum or m orph ology Xiao B e t al11 de m ons -
trate d th e  s e ns itivity and s pe cificity of CT w e re  both
100%  in th e  type  of m as s , w e re  77.8%  and 100%  in
th e  type  of infiltration, and w e re  100%  and 85.7%  in
th e  type  of ulce ration. In all, 18 cas e s  w e re  cons is te nt
w ith  th e  type  of path ology, w ith  a coincide nce  of
9 0% . (18/20).

Conclusion

Alth ough  due  to advance m e nt in te ch nology ne w e r
im aging m odalitie s  s uch  as  CT colonograph y, MRI
and PET/CT are  now adays  be s t m odalitie s  for th e
pre ope rative  s taging of colore ctal carcinom a but due
to its  e as y availability, cos t-affordibility and be tte r
diagnos tic accuracy MDCT is  s till an inve s tigation of
ch oice  for s ugge s ting diagnos is  and de ciding th e
ope rability of Colore ctal Carcinom a in our country.
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