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Introduction

Ch ronic live r injury is  th e  re s ult of various  viral,
autoim m une , drug-induce d, ch ole s tatic, and m e tabolic
e tiologie s .1 Patie nts  w ith  ch ronic h e patitis  are  at
incre as e d ris k  for live r fibros is , cirrh os is  and its
com plications  including h e patic failure  and prim ary
live r m alignancy.2,3 H e patitis  C Virus  (H CV) infe cts
approxim ate ly 185 m illion or 2.8%  of th e  w orld’s
population.4 It h as  be com e  a m ajor s ource  of dis e as e
burde n in de ve loping countrie s , particularly in Pak is tan,
h aving th e  s e cond h igh e s t pre vale nce  rate  of h e patitis
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OBJECTIVE: To de te rm ine  th e  diagnos tic accuracy of trans ie nt e las tograph y (TE) of live r in as s e s s ing fibros is
in adult ch ronic H e patitis  C patie nts  k e e ping live r biops y as  gold s tandard. SUBJECTS AND METHODS: Th is
cros s -s e ctional s tudy w as  conducte d at th e  Radiology de partm e nt of Civil H os pital Karach i, Pak is tan from  M ay
2014 to January 2015. Cons e cutive  adult patie nts  age d 18 to 60 ye ars  w ith  pre s e nce  of H CV RNA in s e rum
according to polym e ras e  ch ain re action, and m inim um  of 6 m onth s  duration of k now n H e patitis  C w e re  include d
in th e  s tudy. All patie nts  unde rw e nt trans ie nt e las tograph y of live r by a cons ultant radiologis t and th e  Principal
inve s tigator. Te n valid m e as ure m e nts  w e re  tak e n and m e an value  w as  clas s ifie d accordingly (F0-F4). Th e
e las tograph y s core s  w e re  corre late d w ith  METAVIR s core s  of live r biops y. Diagnos tic accuracy w as  de te rm ine d
in te rm s  of s e ns itivity, s pe cificity, pos itive  pre dictive  value  (PPV) and ne gative  pre dictive  value  (NPV). RESULTS:

Trans ie nt e las tograph y corre ctly ide ntifie d pre s e nce  of fibros is  in 19 0 (9 5.4% ) out of 19 9  patie nts  w ith  fibros is
and rule d out fibros is  in 63 (88.7% ) of 71 patie nts  w ith  norm al live r on h is topath ology. Th e  diagnos tic accuracy
of trans ie nt e las tograph y in de te rm ining th e  pre s e nce  of fibros is  w as :  Se ns itivity 9 5.5% , s pe cificity 87.5% , PPV
9 5.5%  and NPV 88.7% . H ow e ve r, for as s e s s ing th e  s tage  of fibros is  th e  s e ns itivity and s pe cificity re s pe ctive ly
w e re  80%  and 9 5.23%  for F1, 79 .6%  and 9 6.29 %  for F2, 88%  and 9 6.61%  for F3, and 9 8%  and 9 9 .54%  for F4.
CONCLUSION: Trans ie nt e las tograph y h as  h igh  diagnos tic accuracy in de te rm ining th e  pre s e nce  of fibros is  as
w e ll as  in as s e s s ing late  fibros is  and cirrh os is  (F3-F4). H ow e ve r, th e  s e ns itivity w as  com parative ly le s s  in
ide ntification of e arly fibros is  (F1-F2) in th e  s tudie d group of patie nts .
Keywords: Trans ie nt Elas tograph y (TE), Fibros can, METAVIR, Live r Fibros is , ch ronic h e patitis
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C,5 ranging from  2.2-14%  or approxim ate ly 10 m illion
H CV infe cte d individuals  in th e  country.6

De te rm ination of th e  de gre e  of live r fibros is  is  im pe -
rative  in ch ronic viral h e patitis  patie nts   for prognos is ,
s urve illance  and tre atm e nt de cis ions  by clinicians .7

Live r biops y is  s till cons ide re d th e  gold s tandard for
as s e s s m e nt of live r fibros is  and cirrh os is .8 Its
draw back s  include  proce dural com plications , s am pling
e rror, and re q uiring s pe cial e xpe rtis e  for pe rform ing
live r.9



Various  h e m atological te s ts , s e rum  m ark e rs , and
s coring s ys te m s  h ave  be e n de vis e d; h ow e ve r, failure
to q uantify live r fibros is  is  s e e n in about 50%  of
patie nts . De te ction of inte rm e diate  fibros is  h as  be e n
th e  m os t difficult for m os t as s ays .10,11

Im aging te ch niq ue s  are  prom is ing atte m pts  in th e
as s e s s m e nt of live r fibros is ; th e s e  include  m e as ure -
m e nt of live r s tiffne s s  w ith  ultras ound trans ie nt e las -
tograph y.12,13

Ultras ound trans duce r probe  on th e  axis  of vibrator
is  us e d in trans ie nt e las tograph y. Vibration trans m itte d
th rough  th is  trans duce r propogate s  th rough  th e  tis s ue s
in th e  form  of an e las tic “s h e ar w ave ”.  Th is  is  follow e d
by puls e -e ch os onograph ic acq uis itions  and live r
s tiffne s s  in k ilopas cals  is  m e as ure d.14

In a num be r of s tudie s , pos itive  corre lation be tw e e n
TE and s tage  of live r fibros is  h as  be e n re porte d,
h ow e ve r, a h igh  rate  of non- inte rpre table  re s ults
h ave  als o be e n docum e nte d.15 Live r s tiffne s s  e va-
luation (LSE) is  cons ide re d re liable  w h e n all of th e s e
crite ria are  m e t:  (i) Te n valid m e as ure m e nts ; (ii) LSE
s ucce s s  rate  of 60% ; (iii) and LSE inte rq uartile  range
/ m e dian (IQR/ M) of 0.30.16

Trans ie nt e las tograph y (Fibros can) is  a nove l
te ch nology for as s e s s m e nt of live r fibros is  in ch ronic
h e patitis  C patie nts  for diagnos is  as  w e ll as  follow -
up. It is  re as onably accurate , cos t e ffe ctive , q uick  and
w ide ly applicable  and can re duce  th e  ne e d for live r
biops y.17 Th e  obje ctive  of th is  s tudy w as  to de te rm ine
th e  diagnos tic accuracy of Trans ie nt Elas tograph y
(Fibros can) in s taging of fibros is  in ch ronic h e patitis
C patie nts  w ith  live r biops y as  th e  gold s tandard.
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e xclude d. Obe s e  patie nts  (BMI >30 k g/m 2) w e re  als o
e xclude d from  th e  s tudy s ince  th is  is  k now n to lim it
th e  accuracy of trans ie nt e las tograph y.
Inform e d cons e nt w as  s ough t from  all patie nts . Clinical
param e te rs  include d w e igh t, h e igh t, pas t h is tory of
as cite s  or ble e ding varice s , and h e patoce llular
carcinom a w e re  re corde d on th e  proform a.
Trans ie nt e las tograph y (Fibros can) w as  pe rform e d
by cons ultant radiologis t w ith  training in e las tograph y
proce dure , as s is te d by th e  principal inve s tigator.
Patie nts  h ad live r biops y afte r th e  live r s tiffne s s
m e as ure m e nt (us ual indications  for live r biops y), live r
biops y w as  fixe d in form alin and paraffin e m be dde d.
All biops y s pe cim e ns  w e re  analys e d inde pe nde ntly
by an e xpe rie nce d path ologis t blinde d to th e  clinical
data and th e  re s ults  of th e  live r s tiffne s s  m e as ure -
m e nts .
Patie nts  w e re  pos itione d in th e  dors al de cubitus
pos ition w ith  righ t arm  in m axim al abduction. All
m e as ure m e nts  w e re  acq uire d on th e  righ t lobe  w ith
trans duce r place d in inte rcos tal s pace . Me as ure m e nt
de pth  w as  be tw e e n 25 m m  to 65 m m  be low  th e  s k in
s urface . Th e  ope rator re vie w e d an ultras onic tim e -
m otion im age  and locate d to locate  a 6 cm  portion
of live r fre e  of large  vas cular s tructure s . O nce  th e
re gion of inte re s t w as  locate d, th e  ope rator pre s s e d
th e  probe  button to s tart an acq uis ition. Me as ure m e nts
w h ich  did not h ave  a corre ct vibration s h ape  or a
corre ct follow  up of th e  vibration propagation w e re
autom atically re je cte d by th e  s oftw are . Up to 10
s ucce s s ful m e as ure m e nts  w e re  pe rform e d on e ach
patie nt. Succe s s  rate  w as  calculate d as  th e  ratio of
th e  num be r of s ucce s s ful m e as ure m e nts  ove r th e
total num be r of acq uis itions . Th e  re s ults  are  e xpre s s e d
in k ilopas cal (k Pa). Me dian value  of th e  s ucce s s ful
m e as ure m e nts  w as  k e pt as  re pre s e ntative  of live r
s tiffne s s . Only live r s tiffne s s  m e as ure m e nts  obtaine d
w ith  at le as t te n s ucce s s ful m e as ure m e nts  and a
s ucce s s  rate  of at le as t 60%  w e re  cons ide re d re liable .
Staging of live r fibros is  on trans ie nt e las tograph y w as
according to de fine d cut-off value s ,18 w ith  no fibros is
(F0) cut off value  of <5.5KPa, m inim al fibros is  (F1)
<7.0KPa, s ignificant fibros is  (F2) <9 .5KPa, s e ve re
fibros is  (F3) <12.5KPa and cirrh os is  (F4) >12.6KPa.
Staging of live r biops y s pe cim e ns  w as  according to
METAVIR s core  w ith  F0 = no s carring, F1= m inim al
s carring, F2= s carring e xte nding outs ide  th e  are as
in th e  live r containing blood ve s s e ls , F3= bridging

Material and Methods

A de s criptive  cros s  s e ctional s tudy w as  conducte d
from  April 2014 to January 2015 at Radiology
De partm e nt of Civil H os pital Karach i. Study w as  duly
approve d by H os pital Re vie w  Com m itte e .
Adult patie nts  (age d 18-60 ye ars ) w ith  H e patitis  C
virus  (H CV) ribonucle ic acid (RNA) in s e rum  pos itive
w ith  re al-tim e  polym e ras e  ch ain re action, and a
m inim um  of s ix m onth s  duration of infe ction w e re
cons e cutive ly include d. W h e re as  all patie nts  w ith
as cite s , h is tory of alcoh ol cons um ption, co-infe ction
w ith  oth e r virus e s  s uch  as  h e patitis  B virus , oth e r
live r dis e as e s  s uch  as  prim ary biliary cirrh os is  w e re



fibros is , F4= cirrh os is  or advance d s carring of th e
live r.
A databas e  w as  de ve lope d on SPSS for w indow s
ve rs ion 19 .0 and m e an and s tandard de viations  w e re
calculate d for q uantitative  variable s  lik e  age , w e igh t,
h e igh t, and duration of dis e as e . Fre q ue ncy and
pe rce ntage  w e re  calculate d for ge nde r. Th e  diagnos tic
accuracy of trans ie nt e las tograph y w as  de te rm ine d
in te rm s  of s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value , and diagnos tic accu-
racy agains t th e  gold s tandard of live r h is topath ology
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pre dictive  value  of 88.73% .
For m ild fibros is  (F1), th e re  w e re  48 true  pos itive s ,
10 fals e  pos itive s , 12 fals e  ne gative  and 200 true
ne gative  cas e s , th e re by th e  calculate d diagnos tic
accuracy is : s e ns itivity of 80% , s pe cificity of 9 5.23% ,
pos itive  pre dictive  value  of 82.75%  and ne gative
pre dictive  value  of 9 4.33% .
Th e re  w e re  43 true  pos itive , 8 fals e  pos itive , 11 fals e
ne gative  and 208 true  ne gative  cas e s  for s tage  F2
or m ode rate  fibros is . Diagnos tic accuracy w as  calcu-
late d: s e ns itivity - 79 .6% , s pe cificity - 9 6.29 % , pos itive
pre dictive  value  - 84.31% , ne gative  pre dictive  value
9 4.9 7% .
Se ve re  fibros is  or F3 s tage  cons is te d of 30 true
pos itive  cas e s , 8 fals e  pos itive , 4 fals e  ne gative  and
228 true  ne gative  cas e s . Diagnos tic accuracy w as :
s e ns itivity 88% , s pe cificity 9 6.61% , pos itive  pre dictive
value  of 78.9 4%  and ne gative  pre dictive  value  of
9 8.27% .
Th e re  w e re  50 true  pos itive , 1 fals e  pos itive , 1 fals e
ne gative  and 218 true  ne gative  cas e s  for cirrh os is  or
s tage  F4, th e re fore , s e ns itivity w as  9 8% , s pe cificity
w as  9 9 .54% , pos itive  pre dictive  value  w as  9 8%  and
ne gative  pre dictive  value  w as  9 9 .54% . (Tab. 1)

Results

A total of 304 patie nts  w e re  e nrolle d in th e  s tudy.
Th irty four patie nts  (11.2% ) w e re  e xclude d be caus e
of uns ucce s s ful live r s tiffne s s  m e as ure m e nt (le s s
th an 10 valid m e as ure m e nts  or s ucce s s  rate  of le s s
th an 60% ). Th e re fore , 270 patie nts  w e re  analyz e d,
including 144 (53.3% ) m ale s  and 126 (56.6% ) fe m ale s .
Th e  age  range  w as  be tw e e n 18 and 60 ye ars  w ith
m e an age  of 35.4 ye ars .
Th e  duration of h e patitis  C infe ction w as  be tw e e n 6
m onth s  and 8 ye ars  w ith  m e an duration of 2.1 ye ars .
Th e  body m as s  inde x (BMI) of patie nts  range d from
18 k g/m 2 to 30 k g/m 2 w ith  m e an BMI of 25.2 k g/m 2.
On h is topath ology, fibros is  s tage  dis tribution w as
s uch  th at 71 patie nts  h ad no fibros is  (F0), 60 m ild
(F1), 54 m ode rate  (F2), 34 s e ve re  fibros is  (F3), and
51 h ad cirrh os is  (F4). (Fig. 1)

Figure 1: Stage  of fibros is  according to h is topath ology

For s tage  F0 or no fibros is , th e re  w e re  19 0  true  pos i-
tive  cas e s , 9  fals e  pos itive , 8 fals e  ne gative  and 63
true  ne gative  cas e s . Th us , Fibros can for th is  s tage
h ad a s e ns itivity of 9 5.5% , s pe cificity of 87.5% ,
pos itive  pre dictive  value  of 9 5.47%  and ne gative
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Sensitivity

Table 1: Se ns itivity, s pe cificity, pos itive  and ne gative  pre dictive
value s  of Fibros can

Specificity PPV NPV

95.5%

80%

79.6%

88.0%

98.0%

87.5%

95.23%

96.29%

96.61%

99.54%

95.47%

82.75%

84.31%

78.94%

98%

88.73%

94.33%

94.97%

98.27%

99.54%

Ove rall diagnos tic accuracy of trans ie nt e las tograph y
in de te rm ining live r fibros is  in h e patitis  C patie nts
w as  found to be  9 3.7% . (Fig. 2)
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Figure 1: Se ns itivity for e ach  s tage  of fibros is
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patie nts , and patie nts  in w h om  th e  s ucce s s  rate  of
obtaining m e as ure m e nts  w as  le s s  th an 60% . A
s ignificant lim itation of th is  te ch niq ue  is  lack  of re al
tim e  s canning as  it re q uire s  th e  us e  of ultras onograph y
to find th e  good w indow  be caus e  th e re  is  no B-m ode .
Live r e las tic prope rty can als o be  m e as ure d by oth e r
non invas ive  m odalitie s  -  m agne tic re s onance  (MR)
e las tograph y, com pre s s ion e las tograph y, acous tic
radiation force  im puls e  im aging, and s upe rs onic s h e ar
w ave  im aging. M obarak  e t al found th e  ove rall diag-
nos tic accuracy of FibroScan to be  9 4% , w h ile  th at
of re al tim e  e las tograph y to be  83% . H ow e ve r, re al
tim e  e las tograph y w as  us e ful for live r fibros is
as s e s s m e nt in ch ronic h e patitis  C patie nts  e s pe cially
in cas e s  w ith  te ch nical lim itations  for Fibros can.20

MRI us e s  m any diffus ion bas e d ch e m ical s h ift and
e las tograph y te ch niq ue s  for e valuation of fibros is .22

MR e las tograph y is  re porte d to h ave  an e ve n gre ate r
ability th an DW I to dis tinguis h  be tw e e n th e  s tage s  of
fibros is .23 H ow e ve r its  us e  is  re s tricte d as  it is
e xpe ns ive  and  not w ide ly available .

Discussion

H e patic fibros is  is  pre s e ntly and pre fe rably follow e d
up by non-invas ive  m e ans  e m ploying e ith e r bioch e -
m ical m e ans  or utiliz ing ph ys ical principle s  of e las ticity
in im aging. Th e  conce pt is  th at fibros e d tis s ue  h as
los t e las ticity, and allow s  th e  s train w ave  to trave l
m ore  rapidly and th us  produce  e ch oe s  th at can be
trans late d into m e as urable  units . Th e  im aging m oda-
litie s  include  th e  be tte r-k now n te ch niq ue  of ultras ound
e las tograph y, th e  s train w ave  te ch niq ue  calle d TE or
Fibros can, and th e  m agne tic re s onance  (MR) e las to-
graph y. To th e  auth or’s  k now le dge , th is  s tudy is  th e
firs t local s tudy to e valuate  TE validity in patie nts  w ith
H e patitis  C. Mos t s tudie s  h ave  not e valuate d th e
diagnos tic accuracy for e ach  s tage  of fibros is  in
h e patitis  C patie nts .
A re ce nt m e ta-analys is  of 24 article s  re porte d h igh
s e ns itivity (84% ) and s pe cificity (9 0% ) of trans ie nt
e las tograph y (TE) for as s e s s ing live r cirrh os is  in
h e patitis  C patie nts  w ith  s ubgroup analys is  of patie nts
w ith  H CV alone , s e ns itivity and s pe cificity of 9 1%
and 9 2% .19  Th is  is  s ligh tly low e r com pare d to our
s tudy w ith  value s  of 9 8%  and 9 9 .54%  re s pe ctive ly
for live r cirrh os is  (F4).
A re ce nt s tudy in Egyptian population conducte d by
Lam iaa Mobarak  e t al re porte d th at Fibro-Scan w as
able  to pre dict s ignificant fibros is  at cut-off value  7.5
KPa w ith  s e ns itivity 88% , s pe cificity 100% .20 Th is
w as  com parable  to th e  re s ults  in our population.
A m e ta-analys is  conducte d in ch ronic H e patitis  B
patie nts  s h ow e d th e  diagnos tic accuracy of trans ie nt
e las tograph y as :  s e ns itivity of 74.3%  and s pe cificity
of 78.3%  for F2 w ith  cut-off value  of 7.9  k Pa, 74.0%
and 63.8%  for F3, th e  cutoff value  w as  de te rm ine d
to be  8.8 k Pa, and 84.6%  and 81.5%  for F4 w ith  cut-
off value  of 11.7 k Pa.21 A s im ilar tre nd of im prove d
diagnos tic accuracy w ith  incre as ing s tage  of fibros is
w as  als o obs e rve d in our s tudy, h ow e ve r, be tte r re s ults
w e re  obtaine d in ch ronic h e patitis  C patie nts .
Our findings  s upport th e  pre vious  s tudie s  carrie d out
inte rnationally s ugge s ting th at th e  de gre e  of live r
fibros is  im pacts  th e  diagnos tic accuracy. Trans ie nt
e las tograph y h as  be tte r pe rform ance  for diagnos is
of cirrh os is  and low e r diagnos tic accuracy for low e r-
s tage  of fibros is .
A h igh e r diagnos tic accuracy of trans ie nt e las tograph y
is  lik e ly due  to e xclus ion of te ch nically difficult obe s e

Conclusion

Trans ie nt e las tograph y h as  h igh  diagnos tic accuracy
in e valuation of cirrh os is . Furth e r im prove m e nt in th e
te ch nology and h ands -on e xpe rie nce  m ay go a long
w ay in im proving our unde rs tanding of m anaging live r
fibros is .
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