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INTRODUCTION: H e patitis  B virus  (H BV) and h e patitis  C virus  (H CV) are  th e  m os t im portant caus e  of ch ronic
live r dis e as e  in Pak is tan. Th e  diagnos is  of cirrh os is  is  of gre at prognos tic value  and re q uire s  live r biops y for
furth e r m anage m e nt. Th e  s tructural ch ange s  in cirrh os is  le ad to abnorm al w ave  form  in h e patic ve ins . OBJECTIVES:

To de te rm ine  th e  diagnos tic accuracy of th e  Dopple r w ave form  patte rn of h e patic ve ins  in de te ction of cirrh os is
in H CV pos itive  patie nts  bas e d upon h is topath ology as  gold s tandard. STUDY DESIGN: De s criptive  Cros s -
s e ctional. DURATION AND SETTING: Conducte d at P.N.S Sh ifa, naval h os pital Karach i from  27-01-2014 to 26-
07-2014. SUBJECTS AND METHODS: 152 patie nts  w e re  include d in th e  s tudy. Dopple r e xam ination of h e patic
ve ins  w as  pe rform e d follow e d by live r biops y. H e patic w ave  form  patte rns  w e re  divide d into norm al triph as ic
patte rn and abnorm al biph as ic/m onoph as ic patte rns  and w e re  analyz e d by com paring w ith  h is topath ology re ports .
RESULTS: Dopple r w ave form  patte rn of h e patic ve ins  s h ow e d s e ns itivity (75.61% ), s pe cificity (9 2.79 % ), diagnos tic
accuracy (88.15% ), pos itive  pre dictive  value  (79 .49 % ) and ne gative  pre dictive  value  (9 1.15% ) for de te ction of
cirrh os is . CONCLUSION: It w as  conclude d from  th e  re s ults  of th is  s tudy th at non invas ive  Dopple r w ave form
patte rn of h e patic ve ins  h ave  h igh  diagnos tic accuracy and, ne gative  pre dictive  value  in th e  de te ction of cirrh os is
in h e patitis  C patie nts .
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ABSTRACT

Introduction

Global pre vale nce  of H e patitis  C infe ction is  around
2.8%  e q uating to 185 m illion infe ctions  w orldw ide 1

w h ile  in Pak is tan ave rage  e s tim ate d pre vale nce  rate
is  4.9 5%  in ge ne ral adult population.2 A s ignificant
num be r of ch ronically infe cte d H CV patie nts  de ve lop
cirrh os is  or live r cance r. In Pak is tan one  of th e  s tu-
die s  s h ow s  13.5%  pre vale nce  of cirrh os is  in H CV
pos itive  patie nts .3 Anoth e r local s tudy s h ow s  th at
am ongs t cirrh os is  patie nts , 61.05%  w e re  H CV pos i-

tive , 18.9 5%  w e re  H Bs Ag pos itive  and 4.2%  w e re
pos itive  for both  H Bs Ag and anti-H DV antibodie s
and 3.2%  patie nts  h ad alcoh olic live r.4 Dopple r
ultras onograph y is  a non-invas ive  and ine xpe ns ive
m odality w ith out radiation h az ard w h ich  can be  us e d
for diagnos is  and follow  up of patie nts  w ith  ch ronic
live r dis e as e . H e patic ve nous  w ave form  patte rn in
norm al individuals  is  triph as ic w h ile  it ch ange s  to a
biph as ic or m onoph as ic patte rns  in cirrh otic patie nts 5

be caus e  h e patic fibros is  le ads  to los s  of h e patic
ve ins  com pliance . W e  aim e d to s tudy diagnos tic ac-
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Data w as  analyz e d us ing 2 x 2 table  and SPSS
(Statis tical program  for s ocial s cie nce s ) ve rs ion 10.0.
Age  w as  pre s e nte d by Me an ± Standard de viation.
Fre q ue ncie s  and pe rce ntage s  w e re  calculate d for
ge nde r, w ave form  patte rn of h e patic ve ins  and cirrh o-
s is  on h is topath ology. Se ns itivity, s pe cificity, pos itive
and ne gative  pre dictive  value s  and diagnos tic accu-
racy w e re  calculate d. Stratification w ith  re s pe ct to
age  and ge nde r w e re  done . Pos t s tratification ch i-
s q uare  te s t w as  applie d and P0.05 w as  tak e n as
s ignificant.

curacy of los s  of norm al h e patic ve nous  w ave form s
in pre dicting cirrh os is  in a cros s -s e ctional analys is .

Material & Methods

Th e  s tudy w as  conducte d in PNS Sh ifa Naval H os pital
Karach i. Th is  s tudy w as  a pros pe ctive  de s criptive
cros s  s e ctional analys is  of 6 m onth s  duration from
27 Jan 2014 to 26 July 2014. Adults  be tw e e n 20 - 50
ye ars  w h o w e re  H CV pos itive  for m ore  th an 6 m onth s
w ith  s e rum  ALT le ve ls  m ore  th an tw o tim e s  th e  uppe r
lim it of norm al w ith in las t s ix m onth s  and w h o con-
s e nte d for live r biops y w e re  include d. Patie nts  w h o
h ad de -com pe ns ate d live r dis e as e  or as cite s  or
h e patoce llular carcinom a or h is tory of h ype rte ns ive /
is ch e m ic h e art dis e as e  or pre vious  live r biops y w e re
e xclude d.
Th e  s e le cte d 152 patie nts  w e re  s ubje cte d to th e
Dopple r ultras onograph ic e xam ination of h e patic
ve ins  at th e  radiology de partm e nt of PNS Sh ifa
Karach i. Duple x s onograph ic e xam ination w as  pe r-
form e d on TOSH IBA Ne m io 20 w ith  a conve x 3.5-MH z
probe  us ing color, puls e  w ave  and duple x dopple r.
Eve ry patie nt w as  e xam ine d w h ile  s upine  afte r ove r-
nigh t fas ting. Duple x s onograph ic e xam ination of th e
h e patic ve ins  w as  pe rform e d. For th is  purpos e  flow
in righ t, m iddle  and le ft h e patic ve ins  w as  obs e r-ve d
at a dis tance  of 3-6 cm  aw ay from  IVC w ith  an angle
of 60 de gre e  both  w ith  inte rcos tal and s ubcos tal
approach e s . M e as ure m e nts  w e re  done  during m id
ins piration and norm al bre ath ing in s upine  or 30
de gre e  le ft late ral pos ition. At le as t 4-6 s e c of th e
trace  w as  re corde d at th e  e nd of a non force d e xpi-
ration.
Live r biops ie s  w e re  pe rform e d unde r ultras ound
guidance  us ing local ane s th e s ia and as e ptic m e a-
s ure s . Sam ple  w e re  fixe d in form alin and s e nt for
h is topath ology analys is . Th os e  biops y s am ple s  w h ich
s h ow e d e s tablis h e d cirrh os is  in th e  form  of diffus e
fibros is  w ith  arch ite cturally abnorm al re ge ne -rating
nodule s  (METAVIR s core  F4) w e re  labe le d pos itive
for cirrh os is  w h ile  th os e  w ith out fibros is  or w ith  fibros is
in abs e nce  of re ge ne rating nodule s  (METAVIR s core
F0, F1,F2,F3) w e re  labe le d as  ne gative  for cirrh os is .

Results

Me an age  of 152 adult patie nts  include d in s tudy
w as  33.32 ± 10.69 9  ye ars  and out of th e s e  9 8(64.5% )
w e re  m ale s  and 54 (35.5% ) w e re  fe m ale s . Norm al
triph as ic w ave  patte rn w as  found in 113 (73.68% )
w h ile  it w as  abnorm al in 39  (27% ). Out of th e s e  39
abnorm al w ave form s  28 (71.79 % ) h ad biph as ic w h ile
11 (28.21% ) h ad m onoph as ic patte rn. Biops y re ve ale d
e s tablis h e d cirrh os is  in 41 (26.9 7% ) w h ile  111 (73.03% )
w e re  ne gative  for e s tablis h e d cirrh os is . O ut of 28
biph as ic form s  22 (78.57% ) h ad cirrh os is  w h ile  6
(21.43% ) w e re  s e e n in non cirrh otic cas e s . Am ongs t
11 m onoph as ic cas e s  9  (81.81% ) h ad cirrh os is  w h ile
2 (18.19 % ) w e re  non cirrh otic. Am ong 113 triph as ic
cas e s , 103 (9 1.15% ) w e re  in non cirrh otic and 10
(8.85% ) in cirrh os is . Th e  data w as  e nte re d in 2 x 2
table  and s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value  and diagnos tic
accuracy w e re  calculate d us ing form ulae  give n be low

Results of
Dopler

wave form

Histopathology

Positive Negative
Total

Dople r w ave form
(Pos itive )

Se ns itivity   = a / (a +  c) x 100 = 75.61%
Spe cificity   = d / (d +  b) x 100 = 9 2.79 %
Pos itive  PV = a / (a +  b) x 100 = 79 .49 %
Ne gative  PV = d / (d +  c) x 100 = 9 1.15%
Diagnos tic Accuracy = TP +  TN x 100/ TP+ TN+ FP+ FN
Diagnos tic Accuracy = 88.15%

Dople r w ave form
(Ne gative )

Total

True  pos itive (a)
31

Fals e  ne gative (c)
10

a + c
41

Fals e  pos itive  (b)
8

True  ne gative  (d)
103

b + d
111

a +  b
39

c +  d
113

n
152
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Discussion

H e patis  C is  le ading caus e  of ch ronic live r dis e as e
in Pak is tan and accounts  for alm os t 70%  cas e s .
De te ction of h e patic fibros is  and cirrh os is  in h e patitis
C patie nts  h as  prognos tic value  and live r biops y h as
re m aine d gold s tandard till now . H ow e ve r s ince  live r
biops y is  invas ive  w ith  s m all but cons ide rable  ris k  of
com plications , now  a day’s  non invas ive  te s ts  inclu-
ding h e patic Dopple r are  be ing e valuate d to as s e s s
h e patic fibros is .6

It is  h ypoth e s iz e d th at h e patic fibros is  in cirrh os is
le ads  to los s  of com pliance  in w alls  of th e  h e patic
ve ins  and th us  th e  w ave  form  patte rn is  ch ange d. In
norm al individuals  a triph as ic flow  patte rn is  s e e n,
w h ile  in cirrh os is  th e  patte rn e ith e r be com e s  biph as ic
or m onoph as ic due  to s tiffne s s  of th e  live r pare n-
ch ym a.
Statis tical analys is  of th e  curre nt s tudy re ve ale d th at
ove rall diagnos tic accuracy of Dopple r w ave form  is
re as onably good 88.15%  and w as  com parable  to
77% 5, 83.57 and 88.1% 8 inte rnational s tudie s . A
ne gative  pre dictive  value  of 9 1.15%  for e xclus ion of
cirrh os is  als o s e e m s  q uit prom is ing.
In our s tudy 64.5%  m ale s  and 35.5%  fe m ale s  w ith
m e an age  of 33.32 ± 10.69  ye ars  is  alm os t s im ilar
to anoth e r inte rnational s tudy9  w h ich  h ad 57.7%
m ale  and 42.3%  fe m ale s  and m e an age  of 35.89  ±
8.9  ye ars  Ch ronic live r dis e as e s  due  to viral infe ction
m anife s t varying de gre e s  of h e patic fibros is  ranging
from  no fibros is  to cirrh os is . De te rm ination of fibros is
s tage  is  k e y factor in prognos is  and m anage m e nt.
A ris e  in annual incide nce  of h e patoce llular carcinom a
from  0.5%  am ong patie nts  w ith  th e  s tage  F0 or F1
fibros is  to 7.9 %  am ong th e  patie nts  w ith  s tage  F4
fibros is  is  re porte d.10 Th e  re lations h ip be tw e e n fibros is
and abnorm alitie s  in th e  Dopple r w ave form  of th e
h e patic ve ins  in our s tudy w as  s im ilar to Colli A e t
al.5

O ne  lim itation of our s tudy is  th at re lations h ip of
Dopple r w ave form s  w ith  grade s  of fibros is  or s core s
of h is topath ology re ports  w e re  not analyz e d lik e  in
oth e r s tudie s 8 h ow e ve r s ince  w e  aim e d to targe t
re lations h ip w ith  e s tablis h e d cirrh os is  only h e nce
h is topath ology re ports  w e re  divide d into only tw o
cate gorie s  i.e  cirrh os is  (M ETAVIR F4) and non
cirrh os is  (M ETAVIR F0,F1,F2,F3).

Conclusion

It is  conclude d from  th is  s tudy th at h e patic ve ins
Dopple r h as  re as onably h igh  diagnos tic accuracy
for de te cting cirrh os is  in ch ronic h e patitis  C patie nts
h e nce  due  to its  e as y availability and non invas ive
nature  it can be  cons ide re d as  an alte rnate  to biops y.
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