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Introduction

Ove r 170 m illion pe ople  acros s  th e  globe  are  affe cte d
by ch ronic h e patitis  C.1 Th e  diagnos is  and tre atm e nt
of th is  dis e as e  in patie nts  m ajorly bank s  on th e  s taging
of live r fibros is . In cas e  of m ode rate  to s e ve re
(METAVIR s tage s  F2 and F3) fibros is , antiviral th e rapy
is  s ugge s te d.2

Biops y of live r w as  re com m e nde d traditionally for
diagnos is  of live r fibros is  be fore  tre atm e nt in patie nts
w ith  h e patitis  C (ch ronic). But be caus e  of h igh  cos t,
e rrors  in s am pling and variability in inte robs e rve r
h is topath ological corre lation, live r biops y h as  its  ow n
lim itations . More ove r, th e re  re m ains  a rare  ye t pote ntial
ris k  of life -th re ate ning com plications . Live r biops y is
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als o not w e ll acce pte d by patie nts  and it is  not
appropriate  for fre q ue nt e valuations . Furth e rm ore ,
ch ronic h e patitis  C m ak e s  th e  pe rform ance  of live r
biops y im practical in patie nts  w h o are  candidate s  for
antiviral th e rapy.3 Th e  s h ortcom ings  h ave  cre ate d a
ne e d for alte rnative  te ch niq ue s , w h ich  are  e q ually
accurate  and le s s  injurious  to e lim inate  th e  s te p of
live r biops y.
It is  ne ce s s ary to cate goriz e  th e  s e ve rity of fibros is
in patie nts  w ith  ch ronic live r dis e as e  for th e  prope r
tre atm e nt by antiviral drugs  and s urve illance . It is
als o h e lpful re garding prognos is  of s uch  patie nts .
Since  live r biops y (LB) is  an invas ive  proce dure ,
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th ough  h as  be e n th e  gold s tandard for long, it can
caus e  com plications  lik e  pain and ble e ding.4,5 So it
is  ve ry crucial to introduce  and apply non invas ive
proce dure  for cate gorization of live r fibros is . Ultras ound
e las tograph y us e s  live r s tiffne s s  m e as ure m e nt (LSM)
te ch niq ue  for cate goriz ation of live r fibros is  and th us
is  s ubs titute  for live r biops y.6,7 As ian-Pacific and Euro-
pe an as s ociations  both  h ave  re com m e nde d th e  s ta-
ging of live r fibros is  by non invas ive  ultras ound s h e ar
w ave  e las tograph y te ch niq ue .8

An ultras ound e las tograph y te ch niq ue  calle d s h e ar
w ave  e las tograph y (SW E) is  e as ily available  on ultra-
s ound s canne r and it can e as ily provide  th e  m ap of
s tiffne s s  of live r s upe rim pos e d on B-m ode  im age .9

Live r s tiffne s s  can be  m e as ure d on bas is  of e s tim ation
of s h e ar w ave  ve locity. W ith  h igh  accuracy of SW E
it is  clinically applicable  to s tage  th e  fibros is  of live r.10,11

Fibros is  of live r can be  pre dicte d by s e ve ral ine x-
pe ns ive  laboratory te s ts  bas e d non-invas ive  m e th ods
lik e  th e  Fibros is -4 inde x and as partate  am ino-
trans fe ras e -to-plate le t inde x and th e s e  m e th ods  h ave
be e n inve s tigate d for th e ir diagnos tic accuracy in
e valuation of fibros is  of live r.12

Our s tudy is  m e ant to m e as ure  th e  diagnos tic accuracy
and clinical applicability of non-invas ive  im aging
(s h e ar w ave  e las tograph y) in diagnos ing and to s tage
fibros is  of live r in patie nts  w ith  h e patitis  C (ch ronic)
tak ing h is topath ological findings  as  gold s tandard.

Inform e d cons e nt w as  tak e n from  th e  re s e arch  and
e th ical com m itte e  of th e  ins titution. Sam ple  s iz e  w as
calculate d cons ide ring both  th e  s e ns itivity and s pe -
cificity of s h e ar w ave  e las tograph y to diagnos e  live r
fibros is . Nonprobab ility cons e cutive  s am pling
te ch niq ue  w as  applie d to colle ct th e  s am ple s . Scoring
s ys te m  (M ETAVIR) w as  us e d to e valuate  and grade
th e  fibros is  of live r w h ich  w e re  grade d as :, F0 w h e n
th e re  is  no fibros is ; F1 w h e n th e re  is  portal fibros is
w ith out s e pta; F2 w h e n th e re  is  portal fibros is  w ith
rare  s e pta; F3 w h e n th e re  are  num e rous  s e pta w ith out
cirrh os is ; and F4 w h e n th e re  is  cirrh os is . Th e  s h e ar
w ave  e las tograph y im aging w as  done  by cons ultant
radiologis ts  w ith  m ore  th an 5 ye ars  e xpe rie nce .
Com m e rcially available  u ltras ou nd s ys te m s
(TOSH IBA; GRE, Ge rm any) w ith  curve d trans duce rs
h aving fre q ue ncy of 3.5 MH z .  Afte r diagnos ing live r
cirrh os is , all patie nts  w e re  re fe rre d for biops y of live r
unde r ultras ound guidance . Biops y w as  done  by a
18 gauge  true -cut ne e dle  and s am ple  w as  s e nt for
h is topath ological corre lation.
Sh e ar w ave  e las tograph y findings  w e re  com pare d
w ith  h is topath ologically prove n live r cirrh os is . Inclus ion
and e xclus ion crite ria w e re  s trictly follow e d as  to
control th e  bias ne s s  and e ffe ct m odifie rs .
Statis tical analys is  w as  pe rform e d by us ing Statis tical
Pack age  for Social Scie nce s  (SPSS 21.0) as  to obtain
s e ns itivity and s pe cificity of s h e ar w ave  e las tograph y
in th e  diagnos is  of live r cirrh os is  and tak e n h is topa-
th ology as  gold s tandard. Fre q ue ncy and pe rce ntage
w as  calculate d for q ualitative  variable s , i.e , pre s e nting
com plains , de taile d h is tory of pre s e nting com plains ;
s h e ar w ave  e las tograph y findings  and h is topath o-
logical findings .
Me an ± SD w as  com pute d for q uantitative  variable ,
i.e . age  of th e  pate int. Tak e n h is topath ological findings
as  gold s tandard, all s tatis tical param e te rs , (s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive
value ) w e re  calculate d to obtain diagnos tic accuracy
of s h e ar w ave  e las tograph y.

Mate rial and M e th od

Th is  cros s - s e ctional s tudy w as  conducte d from
Fe bruary to Augus t 2018 in Radiology de partm e nt
of Jinnah  Pos tgraduate  Me dical Ce ntre , Karach i from
Fe bruary to Augus t 2018 afte r approval from  e th ical
com m itte e  Total 107 patie nts  of ch ronic h e patitis  C
w e re  s e le cte d w ith  patie nt’s  age  ranging from  18 to
60 ye ars . Th e  m e an age  w as  35.5 ± 10 ye ars  of both
ge nde rs . Cas e s  w e re  re fe rre d from  outpatie nt
de partm e nt of live r clinics  w h o w e re  diagnos e d as
H e patitis  C pos itive  by PCR m e th od. Patie nts  w e re
s e le cte d prior to th e ir inte rfe ron th e rapy. Full h is tory,
clinical e xam ination and laboratory inve s tigations
(Com ple te  blood count along w ith  live r function te s ts )
w e re  carrie d out.
Th e  patie nts  w h o w e re  unw illing for biops y or re fe rre d
to oth e r h os pital w e re  e xclude d from  th e  s tudy.

Re s ults

Th is  s tudy include s  107 patie nts  bas e d on inclus ion
crite ria. 65.7%  of cas e s  w e re  grade d as  F2 w h ich
indicate s  s ignificant fibros is , 38%  of cas e s  w e re
grade d as  F3 w h ich  indicate s  s e ve re  fibros is  and



39PJR January - March 2019; 29(1)PAK ISTAN JOURNAL OF RADIOLOGY

17%  of cas e s  w e re  grade d as  F4 w h ich  indicate s
cirrh os is . (Tab. 1: s h ow s  total num be r of cas e s  and
pe rce ntage  of fibros is ).

of cas e s  (61 of 107) w e re  accurate ly cate goriz e d by
s h e ar w ave  e las tograph y. Th e  F0-1 and th e  F4 s tage d
cas e s  s h ow  accuracy of m ore  th an 60%  w h ile  F2 and
F3 s tage d cas e s  s h ow  com parative ly le s s e r accuracy
of corre ct clas s ification of le s s  th an 50%  on s h e ar
w ave  e las tograph y. (Fig. 1) s h ow s  cas e  of live r fibros is
(s tage  F0-F1)

Table  1: Me tavir fibros is  s tage ; n (% )

F0

F1

F2

F3

F4

10 (9.3)

 26 (24.2)

30 (28.0)

22 (20.6)

19 (17.8)

Th e  m e dian value s , Inte rq uartile  range s  and p value s
of th e  m e as ure m e nts  obtaine d for e ach  fibros is  s tage
w ith  s h e ar w ave  e las tograph y are  s um m ariz e d in
(Tab. 2).

Live r s tiffne s s  m e as ure m e nts  by s h e ar w ave  e las -
tograph y, s h ow  h igh e r m e dian value s  for patie nts  w ith
give n fibros is  s tage  as  com pare d to th os e  w ith  le s s
fibros is  (all p value s  < 0.05).
10.6 k Pa w as  th e  optim al cutoff value  for pre diction
of s ignificant fibros is , 13.2 k Pa for s e ve re  fibros is  and
17.6 k Pa for cirrh os is . (Tab. 3) s um m ariz e s  th e  s pe -
cificity, s e ns itivity, NPV, PPV for e ach  METAVIR s tage
and w e  h ave  found m ore  th an 80%  s pe cificity for all
th re e  s tage s  in as s e s s ing fibros is  of live r.

Cutoff, kPa

Sensitivity, %

Specificity, %

PPV, %

NPV, %

Table  3: Pe rform ance  ch aracte ris tics  of 2-D s h e ar w ave
e las tograph y for s taging live r fibros is  in patie nts  w ith  ch ronic live r

dis e as e s

Parameter Stage F2 Stage F3 Stage F4

10.6

76.8 (65.1-86.1)

83.3 (67.2-93.6)

89.8 (79.1-96.2)

65.2 (49.8-78.6)

13.2

72.5 (56.1-85.4)

84.6 (73.5-92.4)

74.4 (57.6-87.1)

83.3 (72.1-91.4)

17.6

88.9 (65.3-98.6)

88.5 (79.9-94.3)

61.5 (40.1-80.1)

97.5 (91.2-99.7)

(Tab. 4) s um m ariz e s  th e  re lation of concordance  rate s
of live r s tiffne s s  m e as ure m e nts  am ong METAVIR
s taging and s h e ar w ave  e las tograph y. Ove rall 56.2%

METAVIR stage

Median value, kPa

IQR

Range

p value

F0 F1 F2 F3 F4

7.2

6.0-8.0

5.1-8.8

9.2

7.3-10.8

5.4-25.8

0.009

11.1

8.2-14.3

6.0-34.0

0.045

14.2

10.7-21.6

8.5-33.3

0.030

23.7

19.6-31.8

11.1-55.0

<0.001

Table  2: Me dian value , IQR, range  and p value  of live r s tiffne s s
m e as ure m e nts  obtaine d w ith  s h e ar w ave  e las tograph y for e ach

fibros is  s tage

Table  4: Analys is  of concordance  of live r s tiffne s s  m e as ure m e nts
obtaine d us ing s h e ar w ave  e las tograph y ve rs us  th e  METAVIR

s tage

F0–F1, 10.6 kPa

F2, >10.6 to 13.2 kPa

F3, >13.2 to 17.6 kPa

F4, >17.6 kPa

Cumulative concordance

Liver stiffness
measurement

METAVIR stage Concordance
rate (%)F0-F1 F2 F3 F4 Total

30

4

0

2

12

7

8

2

4

6

6

6

0

1

1

16

46

18

15

26

65.2

38.9

40.0

61.5

56.2

Figure  1: Sh ow s  cas e  of live r fibros is , m e an k Pa of 8.8 (METAVIR
s tage  F0-F1)
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dis e as e  w ith  indication for s tart of tre atm e nt w as
indicate d by F2 s tage . W e  h ave  s e t up th e  indication
of fibros is  in patie nts  by us ing s h e ar w ave  e las tograph y
w ith  a cutoff of 17.6 k Pa and ne gative  pre dictive  value
w as  9 7.5%  for e valuation of cirrh os is  and w as  ve ry
h igh  for e valuating cirrh os is . So h igh  ne gative  pre -
dictive  value  in live r s tiffne s s  m e as ure m e nts  re com -
m e nds  th at s h e ar w ave  e las tograph y could be
com pe lling for e xcluding cirrh os is  in any cas e . A low
NPV propos e  th at s h e ar w ave  e las tograph y could be
uns atis factory for e xcluding s ignificant fibros is , and
a low  PPV re com m e nds  th at s h e ar w ave  e las tograph y
could be  lack ing for confirm ing cirrh os is . In addition,
th e  concordance  rate  w as  low  at 56.2%  for s h e ar
w ave  e las tograph y ve rs us  METAVIR s tage . In th is
w ay, it is  e s tim ate d th at s h e ar w ave  e las tograph y is
conve nie nt for anticipating F2, F3 and F4 s tage s  as
s ignificant fibros is , s e ve re  fibros is  and cirrh os is
re s pe ctive ly.

Dis cus s ion

To e xpand live r dis e as e , live r inflam m ation and fibros is
are  cons ide re d as  pre dom inant path ologic proce s s e s .
Various  invas ive  and noninvas ive  tools  are  available
 for s taging of live r fibros is , Am ong noninvas ive  one s
live r ultras ound e las tograph y h as  cons ide re d as  a
crucial tool to s tage  fibros is  of live r.13 As  live r is
e ncaps ulate d by firm  e nve lope  nam e d as  Glis s on's
caps ule , s o any ch ange s  lik e   inflam m ation, e de m a,
conge s tion and fatty ch ange s , can rais e  th e  m e as ure -
m e nts  and e xpand  its  s tiffne s s , e ve n in abs e nce  of
fibros is .7 Th e  s tudy w h ich  w e  h ave  de s igne d h as
s ignificant h igh e r m e dian live r s tiffne s s  m e as ure m e nts
(LSMs ) as  com pare d to pre vious  s tudy for e ach  s tage
of fibros is  in patie nts  w ith  ch ronic live r dis e as e .14 Th e
m e dian LSM  for F0 w as  7.2 k Pa in th is  s tudy w h ile
pre vious  s tudy s h ow  5.7 k Pa for F0 and 6.7 k Pa for
F1.14  So our s tudy s h ow  h igh e r live r s tiffne s s
m e as ure m e nt in cas e  of F0 s tage  th an th at of th e
fore going s tudy for F0 and F1 cas e s .14

For as s e s s m e nt of live r fibros is , th e  ultras ound e las to-
graph y h as  re ce ntly ack now le dge d as  auth e ntic
m e th od.15-18 Th e  s h e ar w ave  e xam inations  w e re
e ffe ctive  in all cas e s  in th is  s tudy. Th e  outcom e  s h ow s
th at s h e ar w ave  e las tograph y yie lds  ve ry good re s ults
in patie nts  w ith  ch ronic h e patitis . Th e  outcom e s  of
s tudy conce rning th e  ach ie ve m e nt rate  of s h e ar w ave
e las tograph y m e as ure m e nts  in patie nts  w ith  ch ronic
h e patitis  w e re  indis tinguis h able  re s ults  re ve ale d in
pre ce ding s tudie s  utiliz ing s h e ar w ave  e las tograph y
in patie nts .
To e valuate  s ignificant fibros is , s e ve re  fibros is  and
cirrh os is  th e  ide al cutoff value s  w e re  10.6, 13.2 and
17.6 k Pa, re s pe ctive ly. Th e  ide al cutoff value s  for
fore s e e ing e ach   s tage  of fibros is  h ave  not ye t be e n
initiate d.19  Th e  optim al cutoff value  w as  7.2 k Pa for
e s tim ation of s ignificant fibros is , 9 .1 k Pa for s e ve re
fibros is  and 11.7 k Pa for cirrh os is  in patie nts  w ith
h e patitis  B (ch ronic). Th e  optim al cutoff value  w as
7.1 k Pa for e s tim ation of s ignificant fibros is , 8.7 k Pa
for s e ve re  fibros is  and 10.4 k Pa for cirrh os is  n patie nts
w ith  ch ronic h e patitis  C.20, 21

In our s tudy w ith  a cutoff of 10.6 k Pa on s h e ar w ave
e las tograph y, th e  s ignificant fibros is  s h ow e d h igh
PPV (89 .8% ). Th e  clinical e fficacy of s h e ar w ave
e las tograph y incre as e s  at h igh  PPV of LSMs  for
confirm ing s ignificant fibros is . Progre s s ion in live r

Conclus ion

W e  h ave  found th at s h e ar w ave  e las tograph y h as  a
prom is ing diagnos tic role  for live r fibros is  e valuation
and its  s taging in patie nts  w ith  ch ronic h e patitis  C. It
is  a conve nie nt and cos t e ffe ctive  m odality th at can
e ffe ctive ly diagnos e  live r fibros is  and pos s ibly furth e r
diagnos tic m e th od w ill not be  re q uire d. Diagnos is  of
live r fibros is  can be  m ade  w ith  ce rtainty, s o th at
s ubs e q ue nt m anage m e nt can be  planne d e as ily and
it provide s  cos t s aving for th e  h os pital as  w e ll.
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