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Introduction

H e patic s te atos is  or fatty live r is  incre as ingly be ing
re cogniz e d as  a caus e  of NASH  (nonalcoh olic s te ato-
h e patitis ) w h ich  m ay le ad to m any com plications
including h e patoce llular carcinom a.1 Th e  condition
can be  diagnos e d and e valuate d by m any m e ans
including laboratory te s ts , biops y, e las tograph y and
ultras ound. Ultras ound (U/S) s can is  a com m only
us e d m odality for th e  e valuation of h e patic path ologie s
particularly ch ronic live r dis e as e  of infe ctive  or s tae totic
origin. It is  an e ffe ctive  and w ide ly available  m odality
to ide ntify m any s tructural ch ange s  in th e  live r by
virtue  of vis ualiz ing th e  alte ration in h e patic pare n-
ch ym al e ch o patte rn and e ch oge nicity. Ope rator s k ill
re m ains  a practical is s ue  in th e  ge ne ral application
and accuracy of ultras ound due  to th e  us e  of s ubje ctive
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OBJECTIVES: To de te rm ine  th e  inte r obs e rve r agre e m e nt of ultras ound diagnos is  of th e  s e ve rity and grading
of s te atos is  in patie nts  w ith  H CV. METH ODS: Patie nts  w ith  H CV w e re  e valuate d, from  March  2008-Augus t 2010
at Radiology de partm e nt, Dow  M e dical Colle ge  and Civil H os pital Karach i, w ith  ultras ound for de te ction and
grading of s te atos is  and fibros is  us ing a s tandardiz e d s e t of crite ria. Th e  s am e  s e ts  of im age s  w e re  re vie w e d
by th e  s am e  radiologis ts  5 ye ars  late r (2015) for de te rm ining th e  agre e m e nt in th e  grading. Kappa (k ) s tatis tics
w e re  utiliz e d. Pre s e nt re s ults  w e re  com pare d w ith  th at of th e  pilot s tudy conducte d in 2007 on 100 im age s .
RESULTS: 452 s e t of im age s  w e re  re vie w e d by th re e  radiologis ts , de s ignate d A, B and C. Th e  inte r obs e rve r
agre e m e nt w as  s atis factory to good w ith  k =0.8 for no s te atos is , 0.4 for m ild s te atos is , 0.7 for m ode rate  s te atos is
and 0.9  for s e ve re  s te atos is . Th e  inte r-obs e rve r agre e m e nt in th e  pilot s tudy in 2007 h ad s h ow n k  - value s  of
0.81 for no s te atos is , 0.5 for m ild s te atos is , 0.8 for m ode rate  s te atos is  and 0.9  for s e ve re  s te atos is . CONCLUSION:
Th e  s tudie d crite ria for ultras ound diagnos is  and grading of h e patic s te atos is  h ad pe rs is te ntly good inte r-obs e rve r
agre e m e nt for abs e nce , and m ode rate  to s e ve re  grade s  of s te atos is . Th e  agre e m e nt w as  low  for m ild s te atos is .
Ke y w ords : Fatty live r, H e patic s te atos is , ultras ound, diagnos is , grading,  Inte r obs e rve r agre e m e nt.
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non-s tandardiz e d crite ria, s ingle  ultras ound param e te r
utilization, and ultras ound conducte d by s onograph e rs .
Th e re  are  variable  re ports  of ultras ound accuracy
ranging from  low  to h igh  re liability.2 One  of th e  s ug-
ge s te d re as ons  for th is  variation is  ope rator s k ill and
variation in th e  s onograph ic inte rpre tation.3

Us ing obje ctive ly s tructure d approach  for ultras ound
e valuation to ide ntify th e  s tage  of s te atos is  as
accurate ly as  pos s ible  w ould h e lp in h om oge niz ing
th e  re ports  and incre as ing th e  re liability. In Pak is tani
s ce nario, th is  can be  ve ry cos t e ffe ctive , particularly
if a diagnos tic algorith m  is  de ve lope d or a s coring
s ys te m  be  us e d for th is  e valuation on s tructure d
bas is .  A s e t of s uch  crite ria w as  de ve lope d and te s te d
agains t h is topath ology re s ults  by th e  auth or in a s m all
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s e t of patie nts .4 H ow e ve r it re m aine d to be  s e e n as
to w h e th e r th e s e  crite ria h ave  good long te rm  agre e -
m e nt am ong th e  radiologis ts  fam iliar w ith  th e s e  crite ria
on a large r num be r of patie nts . Th e  pre s e nt s tudy
w as  conducte d to de te rm ine  th e  agre e m e nt be tw e e n
radiologis ts  re garding th e  ultras ound diagnos is  of
pre s e nce  and grading of h e patic s te atos is  us ing th e
above  obje ctive ly s tructure d crite ria.

of pos te rior h e m i diaph ragm , portal radicle s ’  m argins
and pos te rior s e gm e nts  of th e  righ t h e patic lobe
(Fig. 3).
Late r on, 452 patie nts  w ith  h e patitis  C w e re  e valuate d
w ith  ultras ound for diagnos is  and grading of h e patic
s te atos is  as  part of re s e arch  le ading to Ph D, funde d
by th e  H EC (proje ct no 1121). Ultras ound findings
w e re  re corde d and com pare d w ith  ultras ound. Th e rm al
prints  of im age s  cle arly s h ow ing th e  h e patic
pare nch ym a, portal radicle s , h e patic m argins
particularly th e  le ft lobe , and th e  adjace nt pancre as ,
w e re  re corde d. Th e  s am e  s e ts  of im age s  w e re
re vie w e d by th e  s am e  radiologis ts  5 ye ars  late r (2015)
for de te rm ining th e  agre e m e nt in th e  grading. Kappa

Me th ods

It w as  an analytical s tudy carrie d out in th e  De partm e nt
of Radiology, Dow  Me dical Colle ge  and Civil H os pital
Karach i, as  a follow  up of a re s e arch  proje ct le ading
to Ph D.4 Adult patie nts  w ith  h e patitis  C w e re  re cruite d
from  th e  Sarw ar Z ube ri Live r Ce ntre  (SZ LC), Dow
Me dical Colle ge  and Civil H os pital Karach i, and from
th e  m e dical out patie nt re fe rrals  to th e  Radiology
de partm e nt. Patie nts  age d unde r 15 ye ars , alcoh olics ,
auto im m une  or drug induce d h e patitis , de pos ition
dis orde r, and concom itant H IV w e re  e xclude d. Th os e
w ith  h e patoce llular carcinom a and/or as cite s  w e re
lik e w is e  not cons ide re d. Eth ical approval w as  tak e n
from  th e  Eth ical Re vie w  Board, Dow  Unive rs ity of
H e alth  Scie nce s , Karach i vide  le tte r no - Ph D-1/ERB-
31/DUH S-07.
Th e  prim ary data colle ction h ad s tarte d in March
2008 and e nde d in Augus t 2010. H ow e ve r, in Octobe r
2007 a pilot s tudy w as  conducte d to te s t th e  inte r-
obs e rve r agre e m e nt of th e  ultras ound crite ria us e d
for grading of ultras ound on a 100 patie nts  unde rgoing
abdom inal ultras ound w ith out traum a or as cite s , us ing
a 3.5 M H z  conve x probe  on gray s cale  and Dopple r
s pe ctrum . Tw o MCPS and one  FCPS (th e  auth or)
radiologis ts  h ad tak e n part in th at pre te s ting.  Follow ing
crite ria w e re  us e d:4,5

•  No s te atos is  = norm al h om oge nous  patte rn of live r
w ith  e ch oge nicity low e r th an adjace nt pancre as
•  m ild s te atos is  = h igh  e ch oge nicity of live r tis s ue
(e q ual to or gre ate r th an th e  body of pancre as ) w ith
ade q uate ly vis ualiz e d of pos te rior h e m i diaph ragm
and portal radicle s ’ m argins  ins ide  live r ( Fig. 1)
•  m ode rate  s te atos is  = h igh  e ch oge nicity of live r tis s ue
w ith  obs cure d pos te rior h e m i diaph ragm  and portal
radicle s ’ m argins  (Fig. 2)
•  s e ve re  s te atos is = h igh  e ch oge nicity of h e patic
pare nch ym a w ith  m ark e dly com prom is e d vis ualization

Figure  1: Ultras ound appe arance  of m ild s te atos is

Figure  2: Ultras ound appe arance  of m ode rate  s te atos is



Figure  3: Ultras ound appe arance  of s e ve re  s te atos is
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(k ) s tatis tics  w e re  utiliz e d and k  value s  w e re  de te r-
m ine d. Pre s e nt re s ults  w e re  com pare d w ith  th at of
th e  pilot s tudy conducte d in 2007 on 100 patie nts .

Re s ults

Th e re  w e re  100 s e ts  of im age s  in th e  pilot s tudy in
2007-2008, and 452 diffe re nt s e ts  obtaine d during
2008-2010, w h ich  w e re  re vie w e d by th e  s am e
radiologis ts  w h o h ad participate d in th e  pilot s tudy.
Th e re  w e re  th re e  re ading radiologis ts ; one  be ing a
Faculty m e m be r w ith  Me m be rs h ip, Fe llow s h ip as  w e ll
as  Doctoral q ualifications  and th e  oth e r tw o be ing
Cons ultants  w ith  M e m be rs h ip of th e  Colle ge  of
Ph ys icians  and Surge ons , Pak is tan. All w e re  e xpe -
rie nce d in ultras ound w ith  12 ye ars  of e xpe rie nce
afte r th e  firs t pos tgraduate  q ualification for Radiologis t
A, and 5 ye ars  of pos t-Me m be rs h ip q ualification for
th e  oth e r tw o Radiologis ts  at th e  tim e  of th e  pilot
s tudy in 2007-2008. All th e  th re e  radiologis ts  w e re
fe m ale s .
Th e  inte r obs e rve r agre e m e nt w as  s atis factory to
good w ith  k =0.8 for no s te atos is , 0.4 for m ild s te atos is ,
0.7 for m ode rate  s te atos is  and 0.9  for s e ve re  s te atos is .
Th e  inte r-obs e rve r agre e m e nt in th e  pilot s tudy in
2007 h ad s h ow n k  - value s  of 0.81 for no s te atos is ,
0.5 for m ild s te atos is , 0.8 for m ode rate  s te atos is  and
0.9  for s e ve re  s te atos is  be tw e e n th e  s am e  radiologis ts
for th e  re s pe ctive  grade s .

Dis cus s ion

In curre nt clinical practice , ultras ound is  us e d as  th e
firs t line  im aging m odality in th e  e valuation of h e pato-
biliary dis e as e  be ing non- invas ive  and cos t e ffe ctive .2

Th e  only draw back  is  th at it is  ope rator de pe nde nt
w ith  s ignificant inte r- obs e rve r variability.6 It is  th e re fore
ne ce s s ary to lay dow n s tandardiz e d crite ria for
ultras ound e xam ination s o th at th is  variability m ay
be  re duce d to m inim um . Th is  re s e arch  inte nde d to
addre s s  to th e  is s ue  of th e  lack  of lite rature  as  w e ll
as  lack  of practical s tandardiz e d crite ria on ultras ound
e valuation to ove rcom e  th e  inte r- obs e rve r variability.
Th e  ove rall accuracy of u/s  in diagnos ing and grading
a fatty live r com pare d to CT and biops y is  85-89 % .7-9

A re ce nt m e ta-analys is  s tate d th e  s e ns itivity to range
from  55-100%  and s pe cificity to range  from  126-
100% .10 De s pite  a large  volum e  of inte rnational re -
ports  all of w h ich  are  contras ting, th e re  is  little  local
radiology-orie nte d re s e arch  is  available  on th e  s ubje ct
to date  w ith  m os t s tudie s  be ing conducte d by clinicians
us ing ultras ound as  th e  prim ary tool of diagnos ing
fatty live r.11,12 In fact, ultras ound h as  be e n us e d to
de te rm ine  th e  pre vale nce  of fatty live r dis e as e .13

Spe cifically in th e  conte xt of s te atos is , th e  intra-obs e r-
ve r and inte r-obs e rve r inte rpre tation of e ve n th e
h is topath ology can vary e s pe cially for de te cting lobular
inflam m ation and ballooning,14 w h ich  affe cts  th e
re porte d s e ve rity of s te atos is .
Ultras ound is  a non-invas ive  m odality w ith  60-100%
s e ns itivity and s pe cificity particularly for advance d
s tage s , m ore  for s te atos is  th an for fibros is .10,15-18 It
m ay s e rve  th e  ne e d of as s e s s ing if a live r biops y is
ne e de d, w h e n practice d w ith  caution, obje ctivity and
atte ntion to de tail.
Th e  s tudie d ultras ound crite ria w e re  pre te s te d for
inte r-obs e rve r agre e m e nt and s h ow e d good agre e -
m e nt. In a m e ta-analys is  of 49  ultras ound- bas e d
s tudie s  for h e patic s te atos is , th e  re liability range d
from  0.54 to 0.9 2 for intra obs e rve r and 0.44 -1.00
for inte r obs e rve r agre e m e nt,10 confirm ing our pre -
te s ting. Th e  intra-rate r re liability w as  not ch e ck e d in
th is  s tudy as  th e  im age s  in th e  s e cond round w e re
not th e  s am e  s e t as  in th e  pilot s tudy.
Ultras ound is  a h igh ly ope rator de pe nde nt te ch niq ue .
Th e  im age s  us e d in th is  s tudy w e re  obtaine d by an
e xpe rie nce d radiologis t and w e re  re ad by tw o oth e r
e xpe rie nce d colle ague s  of ne arly th e  s am e  te ch nical
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calibe r w ith  k now le dge  of th e  purpos e  of th e  s tudy
and th e  s tandardiz e d crite ria us ing th e  s am e  grading
s ys te m  but not th e  findings  give n by th e  principal
re s e arch e r. Th is  w as  done  to ch e ck  th e  agre e m e nt
be tw e e n th e m . Th e  low e s t agre e m e nt w as  for m ild
s te atos is  w h ich  w as  e ith e r m is s e d or clas s ifie d as
no-s te atos is  s o e arly/ m ild s te atos is  is  lik e ly to be
m is s e d e ve n by e xpe rie nce d ope rators . Th is  is
s upporte d by pre vious  re s e arch e s .10,15-18

H e nce  ultras ound s h ould be tte r be  m ade  a part of
diagnos tic algorith m s  for be s t practice s . Ultras ound
can ve ry w e ll be  th e  firs t s te p in s uch  an algorith m .
Th e  s tandardiz e d crite ria us e d for th e  purpos e  of th is
s tudy can be  adopte d at ce nte rs  de dicate d to h e pato-
biliary and/or Gas troe nte rology practice , at th e  le as t.

Conclus ion

Us ing s tandardiz e d ultras ound crite ria le ads  to good
intra - obs e rve r agre e m e nt be tw e e n q ualifie d e xpe rie n-
ce d Radiologis ts .
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