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Introduction

H e patoce llular carcinom a is  th e  m os t com m on pri-
m ary live r m alignancy. It is  an aggre s s ive  tum or w ith
h igh  dis s e m ination pow e r. H CC diffe rs  from  oth e r
m alignancie s  in th e  as pe ct th at it de ve lops  in a back -
ground of cirrh otic live r pare nch ym a.1-3 It is  am ong
th e  top th re e  caus e s  of cance r de ath  in th e  As ia
Pacific re gion be caus e  of th e  h igh  pre vale nce  of its
m ain e tiological age nts , ch ronic h e patitis  B virus
(H BV) and h e patitis  C virus  (H CV) infe ctions . H CC
is  th e  fourth  m os t com m on h e patic dis e as e  in Pak is tan
w ith  pre vale nce  of 8-10% .4
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BACKGROUND: H e patoce llular carcinom a (H CC) is  a m ajor h e alth  proble m  w orldw ide . It is  th e  fifth  m os t
com m on cance r in th e  w orld, and de ve lops  in a back ground of cirrh otic live r. Our obje ctive  w as  to de te rm ine  th e
diagnos tic accuracy of Tri-ph as ic MDCT in de te ction of h e patoce llular carcinom a in h e patitis  B and C patie nts ,
tak ing h is topath ology as  gold s tandard. MATERIAL AND METHODS: Th e  Cros s  Se ctional s tudy w as  pe rform e d
on 183 patie nts  at de partm e nt of diagnos tic radiology and im aging, civil h os pital Karach i for a pe riod of e igh t
m onth s  from  June  2015 to Fe bruary 2016. Standard MDCT te ch niq ue  is  us e d for e valuation of ultras ound de te cte d
h e patic m as s  in patie nts  w ith  viral h e patitis  B or C. Its  e nh ance m e nt patte rn on arte rial, portal and de laye d ph as e
w e re  care fully e valuate d and th e n com pare d w ith  th e  h is topath ology. RESULTS: Me an age  of th e  patie nts  w as
52.03 ± 13.42 ye ars . Ge nde r dis tribution s h ow s  128 patie nts  (69 .9 % ) w e re  m ale  w h ile  re m aining 55 patie nts
(30.1% ) w e re  fe m ale . Ris k  factor analys is  de m ons trate d 53 H e patitis  B patie nts  w h ile  130 patie nts  w e re  H e patitis
C pos itive . True  pos itive  cas e s  w e re  110 and fals e  pos itive  cas e s  w e re  only 2. Pos itive  pre dictive  value  w as
9 8.2% , ne gative  pre dictive  value  9 4.4%  w ith  s e ns itivity 9 6.5% , s pe cificity 9 7.1%  and accuracy w as  found to be
9 6.7% . CONCLUSION: Th e  re s ults  of th is  s tudy s ugge s t th at CT Im aging prove d h igh  Se ns itivity and pos itive
pre dictive  value s  in th e  de te ction of h e patoce llular carcinom a tak ing h is topath ology as  gold s tandard.
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MDCT plays  a pivotal role  in th e  diagnos tic w ork -up
of cirrh otic patie nts , w h o are  at incre as e d ris k  of
de ve loping h e patoce llular carcinom a (H CC). Im age s
s h ould be  acq uire d in four ph as e s : non-contras t-
e nh ance d ph as e , arte rial ph as e , portal ve nous  ph as e
and de laye d ph as e .5

Th e  tum or s h ow s  ch aracte ris tic fe ature s  on CT:
arte rial h ype r e nh ance m e nt and ve nous /de laye d w as h
out e ffe ct (Fig.1). Incre as e d e nh ance m e nt of th e
tum or com pare d w ith  th e  s urrounding live r pare n-
ch ym a during th e  h e patic arte rial ph as e  is  th e
corne rs tone  for th e  diagnos is  of H CC at m ultiph as ic
MDCT. Tum or w as h out, i.e . h ypo-atte nuation re lative
to th e  adjace nt h e patic pare nch ym a during th e  h e patic
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3%  for s pe cificity CI – 9 5%  s o  th e  e s tim ate d s am ple
s iz e  w as  n =183 patie nts .
Pre gnant w om e n and patie nts  w ith  ch ronic re nal
failure  and/or s e rum  cre atinine  gre ate r th an 1.5 m g/dl
w e re  e xclude d. Th os e  h e patitis  B and C patie nts  w e re
als o e xclude d in w h ich  ultras ound of abdom e n s h ow
no h e patic m as s  le s ion, as  Ultras ound is  a pre lim inary
re q uire m e nt for MDCT. Patie nts  in w h ich  h is topa-
th ology s am ple  cannot be  obtaine d be caus e  of
de range d PT-INR value s  als o m e t th e  e xclus ion
crite ria. Ve rbal inform e d cons e nt w as  tak e n for
proce dure  and e nrolm e nt for e ach  patie nt in th is
s tudy.
MDCT s can w as  pe rform e d w ith  16 s lice - Tos h iba
Spiral CT Scanne rat 120 KVP and 200-250 m As . All
patie nts  re ce ive d oral contras t m ate rial (1 lite r of 2%
Gas tro-graffin) 1 h our be fore  CT e xam ination, follow e d
by I/V inje ction of 100 m l nonionic contras t m e dium
(ULTRAVIST) for de te ction and e nh ance m e nt patte rn
of th e  le s ions . Contras t w as  adm inis te re d w ith  pow e r
inje ctor at flow  rate  of 4 m l/s e c. Tri-ph as ic CT s cans
w e re  obtaine d in H AP obtaine d afte r 20 s e c. de lay,
in PVP afte r 60 s e c. de lay and in de laye d ve nous
ph as e  afte r 3m in., follow ing th e  inje ction of I/V contras t
m ate rial. All th e  re le vant fe ature s  lik e  age , h e patitis
B/C ris k  factor ge nde r, ch aracte riz ation of le s ion by
CT w e re  re corde d on a s tructure d Pe rform a. Th is
w as  a m ulti-ce nte r s tudy, i.e
Ultras ound guide d Tru-Cut live r biops y w as  pe rform e d
by inte rve ntional radiologis t at SIUT. MDCT diagnos is
w as  com pare d w ith  th e  h is topath ological re port.
Th os e  patie nts  w e re  labe le d as  H CC on CT w h o h ave
h e patic le s ion e q ual to or gre ate r th an 2 cm , s h ow ing
h ype r e nh ance m e nt of tum or as  com pare d to th e  live r
pare nch ym a at th e  arte rial ph as e  and be com ing
indis tinct or h ypo de ns e  com pare d to th e  live r pare n-
ch ym a at th e  portal ve nous  ph as e  or de laye d ph as e .
True  Pos itive s  (TP) in our s tudy w e re  th os e  H e patitis
B/C patie nts  w h o h ave  h e patic le s ion corre ctly
diagnos e d as  H CC on MDCT &  h is topath ology. True
Ne gative s  (TN) w e re  th os e  h e patic le s ions  not labe le d
as  H CC on MDCT &  h is topath ology. Fals e  Pos itive s
(FP) w e re  th os e  h e patic le s ions   labe le d as  H CC on
MDCT, but not de te cte d on h is topath ology and Fals e
Ne gative s  (FN)  w e re  th os e  h is topath ology de te cte d
H CC, but not found on CT.
Statis tical s oftw are  IBM SPSS Statis tics  Data Editor
(ve rs ion 21) w as  us e d for data analys is . M e an and

Material and Methods

De s criptive  cros s -s e ctional s tudy w ith  Cons e cutive
non probability s am pling te ch niq ue  w as  conducte d
for 8 m onth s  from  June  2015 to Fe bruary 2016 in th e
de partm e nt of radiology, civil h os pital Karach i afte r
approval from  e th ical re vie w  com m itte e . All th e
h e patitis  B and C patie nts  of e ith e r ge nde r w ith  age
range  of 26-79 ye ars , w ith  ultras ound de te cte d focal
live r le s ion(s ) of s iz e  gre ate r th an or e q ual to 2cm ,
unde rgoing tri-ph as ic MDCT s can abdom e n w e re
include d in th is  s tudy. By us ing s ajid’s  s am ple  s iz e
calculator: s e ns itivity of M DCT= 73.3%  (PM ID
17885047), s pe cificity 9 6%  (PM ID 209 2059 7).
Pre vale nce  of H CC 10%  d=17%  for s e ns itivity &  d =

ve nous  or de laye d ph as e , h as  be e n re cogniz e d as
a s trong pre dictor of H CC.6,7

Th e re  is  paucity of local lite rature  on th is  topic in
Pak is tan. Afte r robus t lite rature  s e arch , w e  found only
one  article  in th is  re gard e ntitle d-” th e  e valuation of
h e patoce llular carcinom a w ith  biph as ic contras t
e nh ance d h e lical CT s can”, publis h e d in ye ar 2004.
Th e  aim  of our s tudy is  to de te rm ine  th e  diagnos tic
accuracy of tri-ph as ic MDCT in h e patitis  B and C
patie nts . Our s tudy w ill not only indicate  th e  future
outcom e  but als o provide s  th e  local data w h ich  m ay
h e lp us  to m ak e  s trate gie s  for all patie nts  of h e patitis
B &  C for e arly de te ction of H CC.

Figure 1: CT appe arance  of h e patoce llular carcinom a
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th at th e re  w e re  110 patie nts  w e re  true  pos itive , corre c-
tly diagnos e d and 67 patie nts  w e re  true  ne gative ,
corre ctly diagnos e d. Se ns itivity, Spe cificity, PPV and
NPV w e re  9 6.5% , 9 7.1% , 9 8.2% , and 9 4.4%  re s pe c-
tive ly. Th e s e  de taile d re s ults  along w ith  agre e m e nt
be tw e e n th e  tw o proce dure s  are  pre s e nte d in (Tab.1).
Pos t s tratification Ch i s q uare  te s t and Kappa te s t w as
als o applie d to s e e  th e  as s ociation and agre e m e nt
of tw o proce dure s  cons ide re d Kappa value   0.8 and
P-value   0.05 w as  cons ide re d as  s ignificant.

Results

Th e  re s ults  s h ow e d th at th e re  w e re  128 m ale  and 55
fe m ale  patie nts  in th e  s tudy. Th e  m e an age  w as
52.03±13.42 ye ars . Th e  H is togram  re pre s e nting
dis tribution of age  is  s h ow n in (Graph  1). Am ong total
s tudy s ubje cts , H e patitis  B w as  obs e rve d in 29 .0%

s tandard de viation w as  calculate d for Age . Fre q ue ncy
and pe rce ntage  w as  calculate d for ge nde r, Ris k  factor
H e patitis  B &  C. A 2x2 table  w as  cons tructe d to find
s e ns itivity, s pe cificity, pos itive  pre dictive  value  (PPV),
ne gative  pre dictive  value  (NPV) and diagnos tic
accuracy of Tri-ph as icMDCT tak ing h is topath ology
as  gold s tandard. Pos t s tratification k appa te s t w as
applie d. Kappa value  gre ate r th an or e q ual to 0.8
w as  cons ide re d as  s ignificant.

cas e s  and H e patitis  C w as  obs e rve d in 71.0%  cas e s .
Th e  fre q ue ncy of diagnos tic accuracy according to
ris k  factors  is  s h ow n in (Graph  2).
By Tri-ph as ic MDCT s can, pos itive  findings  w e re
obs e rve d in 61.2%  cas e s  and h is topath ology s h ow e d
pos itive  findings  in 62.3%  cas e s . W ith  th e  findings  of
tri-ph as ic MDCT and h is topath ology, th e  diagnos tic
accuracy of CT foe  th e  de te ction of H CC w as  found
to be  9 6.7% .
Se ns itivity, Spe cificity, Pre dictive  value s  and diagnos tic
accuracy of tri-ph as ic MDCT s can for th e  de te ction
of h e patoce llular carcinom a tak ing h is topath ology as
gold s tandard w e re  calculate d. Th e  re s ults  s h ow e d

Graph 1: H is togram  pre s e nting dis tribution of age  (ye ars ) n =
183

Graph 2: Fre q ue ncy of diagnos tic accuracy according to ris k
factors  (n=183)

Histopathology Findings

Table 1: Diagnos tic accuracy of triph as ic MDCT findings  to
diagnos e  h e patoce llular carcinom a w ith  h is topath ology as  gold

s tandard (n=183)

Kappa
Value P value

MDCT
Findings

Yes
(n=114)

No
(n=69)

Total

Yes
(n=112)

110 (TP) 2 (FP) 112

No
(n=71)

4 (FN) 67 (TN) 71

Total 114 69 183

Sensitivity Specificity PPV NPV Accuracy

96.5% 97.1% 98.2% 94.4% 96.7%

0.931* 0.000**

Se ns itivity = (TP/ TP +  FN) * 100
Spe cificity = (TN /TN +  FP)* 100
PPV  = (TP/ TP +  FP) * 100
NPV  = (TN /TN +  FN)* 100
Diagnos tic accuracy: (TP + TN / TP+ FP+ TN+ FN) * 100
Kappa Te s t w as  applie d
* Kappa Value  > 0.8 w as  cons ide re d as  s ignificant
Ch i Sq uare  Te s t w as  applie d
P-value  =0.05 cons ide re d as  Significant** Significant at 0.001
le ve ls
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pe ctive  le s ion-bas e d s e ns itivity of CT w as  65%  (>2
cm ) H CC and  40%   for s m all (<2 cm ) H CC. Patie nt-
bas e d s pe cificity of CT w as  9 6% . It w as  conclude d
th at CT did not de te ct s m all H CC le s ions  w ith  h igh
le ve ls  of s e ns itivity. In one  s tudy conducte d by Addle y
H C e t al, analys is  de m ons trate d a s e ns itivity of 65-
75%  and s pe cificity of 47-88%  for de te ction of H CC
le s ions . Th e  s e ns itivity droppe d to 48-57%  for le s ions
of s iz e  20 m m .15

Th e re  is  paucity of Local lite rature  re garding th e
accuracy of tri-ph as ic MDCT in de te ction of h e pato-
ce llular carcinom a. In 2004, J Yaq oob e t al at e valuate d
H CC w ith  Biph as ic CT at AKUH  in Pak is tan. On H AP,
im aging diagnos tic accuracy w as  84%  w h ile  on PVP,
im aging diagnos tic accuracy w as  only 48% . In pre s e nt
s tudy, w e  adde d de laye d ph as e  to th e  live r protocol
for MDCT to incre as e  th e  diagnos tic accuracy. Lim
JH  e t al16 at Sungk yunk w an Unive rs ity Sch ool of
Me dicine , Kore aals o re porte d th at diagnos tic accuracy
of triple -ph as e  h e lical CT including de laye d ph as e
for H CC w as  s ignificantly h igh e r th an th at of dual-
ph as e  h e lical CT. Th e  m e an s e ns itivity of triple -ph as e
CT (89 % ) w as  s ignificantly h igh e r th an th at of dual-
ph as e  CT (86% ).
In 2011, a local s tudy conducte d by H afe e z  S e t al
at AKUH 17 in Pak is tan Conclude d th at tri-ph as ic CT
Scan is  a good non-invas ive  tool in ch aracte riz ing
and diffe re ntiating be nign from  m alignant live r le s ions
w ith  s e ns itivity of 100% , s pe cificity of 80% , pos itive
pre dictive  value  of 9 4.5% , ne gative  pre dictive  value
of 100%  and diagnos tic accuracy of 9 5.5% .
In one  s tudy done  in 2014, Ch oi JY e t al18 re porte d
100%  s e ns itivity for nodular H CCs  large r th an 2 cm
on both  m odalitie s  (CT and MR im aging). From  th e
s ubs e q ue nt s tudie s , th e  tre nd s h ow s  th at diagnos tic
accuracy and s e ns itivity of MDCT in th e  de te ction of
h e patoce llular carcinom a h as  be e n incre as e d w ith
pas s age  of tim e .
In our s tudy, th e  m e an age  of th e  patie nts  w as  52.03
± 13.42 ye ars . As  com pare d w ith  th e  s tudy of Furlan
A, Marin D e t al,19  th e  m e an age  of th e  patie nts  w as
57 ye ars -analogous  to our s tudy. Th e re  w e re  69 .9 %
m ale  patie nts  and 30.1%  fe m ale  patie nts  in our s tudy
w h ich  is  com patible  w ith  th e  re s e arch  of Abbas  Z ,20

in w h ich  th e re  w e re  78%  m ale  and 21%  fe m ale
patie nts . In our s tudy, th e re  w e re  29 .0%  H e patitis  B
patie nts  and 71.0%  H e patitis  C patie nts  w h ich  is
com parable  to a re s e arch  s tudy th at e xam ine d tre nds

Discussion

Th e  aim  of our s tudy w as  to de te rm ine  th e  diagnos tic
accuracy of MDCT in de te ction of H e patoce llular
carcinom a in patie nts  w ith  viral h e patitis  B and C
us ing h is topath ology as  gold s tandard. W e  e valuate d
diagnos tic accuracy on th e  bas is  of s e ns itivity,
s pe cificity, pos itive  pre dictive  and ne gative  pre dictive
value s . If th e s e  value s  w e re  favorable  for MDCT, th e n
th e  latte r could be  propos e d as  th e  e xam ination of
ch oice  for diagnos tic im aging of h e patic le s ions , and
h is topath ology could th e n be  re s e rve d for th e rape utic
inte rve ntion alone  via s urgical re s e ction or trans plan-
tation.
MCDT is  a non-invas ive  and s afe  alte rnative  to
h is topath ology for inve s tigating th e  h e patic m alig-
nancie s , its  e xte nt, com plications  as  w e ll as  im aging
of be nign h e patic le s ions . It is  als o cos t e ffe ctive  and
available  w ide s pre ad as  com pare d to MRI. W ith  th e
adve nt of MDCT, diagnos tic approach  in a patie nt
w ith  ch ronic live r dis e as e  h as  be e n com ple te ly re volu-
tioniz e d w ith  accuracy of radiological diagnos is  of
h e patoce llular carcinom a approach ing 9 9 .6% .8

In th e  inte rnational s tudy conducte d by Torz illi G. e t
al re porte d h igh  accuracy, s e ns itivity and s pe cificity
of CT ove r 9 5%  for diagnos is  of h e patoce llular carci-
nom a (H CC).8 In vie w  of th e s e  re s ults , th e  fact th at
th e  re al ris k s  of fine  ne e dle  biops y h ave  ye t to be
e s tablis h e d and th e  pos s ibility th at tum or s e e ding
h as  a m ajor im pact on patie nt prognos is , th e  us e  of
biops y s h ould be  dras tically lim ite d. Live r biops y ne e d
not be  pe rform e d unde r circum s tance s  in w h ich  th e
diagnos is  of H CC is  ce rtain afte r clinical, laboratory,
and radiograph ic e valuation.9  In patie nts  w ith  cirrh os is
w ith  a 1-2 cm  nodule  de te cte d during s urve illance ,
a s ingle  im aging te ch niq ue  s h ow ing a typical contras t
patte rn confide ntly pe rm its  th e  diagnos is  of H CC,
th e re by re ducing th e  ne e d for FNB e xam inations .10

In pre s e nt s tudy, s am ple  population is  re s tricte d to
h e patic le s ion e q ual to or gre ate r th an 2 cm  to re -
e m ph as iz e  th e  ph e nom e na according to AASLD,
EASL and EO RTC guide line s 11-13 th at typical CT
findings  can be  us e d to diagnos e  H CC in h igh -ris k
patie nts  (e .g. h e patitis  B/C ris k  factor) w ith out biops y,
w h e n a nodule  large r th an 2 cm  dis plays  a typical
vas cular patte rn on contras t e nh ance d CT or contras t-
e nh ance d MRI. In 2011, a 6 m onth  re tros pe ctive
s tudy conducte d by Nam  CY e t al14 s h ow s  th at re s -
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in th e  incide nce  of H CC am ong a population-bas e d
coh ort of pe ople  infe cte d w ith  H BV or H CV at Ne w
South  W ale s  H e alth  De partm e nt be tw e e n 19 9 2 and
2007,21 th e re  w e re  49 %  H e patitis  B patie nts  and 51%
H e patitis  C patie nts .
In pre s e nt s tudy, th e  pos itive  pre dictive  value  of MDCT
w as  9 8.2%  and diagnos tic accuracy w as  9 6.7%  w ith
s e ns itivity of 9 6.5%  and s pe cificity of 9 7.1%  . Torz illi
G e t al8 re porte d accuracy, s e ns itivity, s pe cificity, and
pos itive  and ne gative  pre dictive  value s  of CT w e re
9 9 .6% , 100% , 9 8.9 % , 9 9 .3% , and 100%  of CT for
diagnos is  of h e patoce llular carcinom a (H CC) re s pe c-
tive ly w h ich  is  com parable  to our s tudy.

Conclusion

Th e  aim  of our re s e arch  w as  to re -e m ph as iz e  th e
inte rnationally s tudie d fact th at MDCT is  a be tte r
diagnos tic inve s tigation in com paris on to h is topa-
th ology for diagnos ing H CC. It is  ch e ap, re adily
available  and non-invas ive  im aging m odality. MDCT
prove d h igh  diagnos tic accuracy as  w e ll as  pos itive
pre dictive  value  in th e  de te ction of H CC tak e n
h is topath ology as  gold s tandard. M DCT h as  th e
pote ntial to re place  h is topath ologic de te rm ination of
H CC in h e patitis  B and C patie nts , th e re by avoiding
pos s ible  com plications  re late d to h is topath ology.
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