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Introduction

Gall s tone  dis e as e  k now n as  ch ole lith ias is  is  one  of
th e  m os t com m on gas trointe s tinal dis orde r le ading
to s urgical inte rve ntion. Its  incide nce  incre as e s  w ith
age  from  21 ye ars  to 9 0 ye ars .1 In Pak is tan th e
e s tim ate d pre vale nce  of gall s tone  dis e as e  is  15%
w h ich  is  re s pons ible  for 22%  adm is s ions  in a s urgical
unit.2

Laparos copic ch ole cys te ctom y (LC), s ince  its  intro-

duction in 19 89 , h as  re m aine d th e  proce dure  of
ch oice  in th e  tre atm e nt of s ym ptom atic gall s tone s .3

In Finland, during 2008, 85%  of ch ole cys te ctom ie s
w e re  pe rform e d th rough  laparos copic proce dure .4 It
h as  gradually re place d th e  ope n ch ole cys te ctom y in
alm os t all m ajor h os pitals  in Pak is tan.5 H ow e ve r, of
all laparos copic ch ole cys te ctom ie s  1-13% 3 re q uire s
conve rs ion to an ope n proce dure  due  to difficultie s
face d during s urge ry lik e  adh e s ions  around th e  gall
bladde r, uncle ar Calot's  anatom y and uncontrolle d
ble e ding.
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INTRODUCTION: It is  re porte d th at incre as e d gall bladde r w all th ick ne s s  on pre ope rative  ultras onograph y can
pre dict difficultie s  during laparos copic ch ole cys te ctom y. Th e  rationale  of th is  s tudy is  to de te rm ine  th e  pre dictive
accuracy of pre ope rative  ultras ound w h ich  if found good, could be  a re com m e nde d as  a s tandard practice  in
pre ope rative  e valuation of th e s e  patie nts  in our s e ttings  as  it is  re adily available , cos t e ffe ctive  can give  on s pot
re s ults . OBJECTIVES: To de te rm ine  diagnos tic accuracy of gallbladde r w all th ick ne s s  on pre ope rative
ultras onograph y in de te cting th e  conve rs ion from  laparos copic to ope n ch ole cys te ctom y, k e e ping s urgical
conve rs ion as  gold s tandard. MAIN OUTCOME MEASURES: Se ns itivity, s pe cificity, pos itive  pre dictive  value
(PPV), ne gative  pre dictive  value s  (NPV) and Accuracy. STUDY DESIGN: Cros s -s e ctional (validation) s tudy
DURATION OF STUDY: Six m onth s  (20-06-2013 to 31-10-2013) &  (01-05-2014 to 30-06-2014). SETTINGS:

De partm e nt of Radiology, KRL H os pital Is lam abad. SUBJECTS: 110 patie nts  of e ith e r ge nde r w ith  age  >20
ye ars  w h o h ad re curre nt pain in righ t h ypoch ondrium  radiating to righ t s h oulde r w ith  galls tone s  on ultras onograph y.
METHODS: Th ick ne s s  of th e  gallbladde r w all w as  m e as ure d in e ach  patie nt th rough  ultras ound a day be fore
th e  s urge ry. Inform ation about conve rs ion of planne d laparos copic ch ole cys te ctom y to ope n ch ole cys te ctom y
w as  als o re corde d for e ve ry patie nt. RESULTS: Se ns itivity, s pe cificity, PPV, NPV and accuracy w e re  found to
be  85.71% , 37.86% , 8.57% , 9 7.5%  and 43.67%  re s pe ctive ly in th is  s tudy. CONCLUSIONS: Th ick e ne d gall
bladde r w alls  on pre ope rative  ultras onograph y can pre dict th e  pos s ibility of conve rs ion of planne d lapros copic
ch ole cys te ctom y to ope n s urge ry. H ow e ve r, furth e r large  s cale  s tudie s  are  ne e de d for its  validation of its  us e  in
routine  clinical practice .
Key words: Gall s tone s , Lapros copic ch ole cys te ctom y, pre -ope rative  ultras onograph y, Lapros copic ultras onograph y,
Ch ole lith ias is
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Gall bladde r w all th ick ne s s  on pre ope rative  ultra-
s onograph y (USG) is  re late d to inflam m ation or fibro-
s is  th at follow s  pre vious  attack s  of ch ole cys titis .3

Incre as e d gall bladde r w all th ick ne s s  can caus e
conve rs ion from  laparos copic to ope n ch ole cys te c-
tom y in 40.1%  of patie nts .6 Se ns itivity, s pe cificity,
pos itive  pre dictive  value  and accuracy of gall bladde r
w all th ick ne s s  on pre ope rative  ultras onograph y as
an indicator of s urgical conve rs ion to ope n ch ole -
cys te ctom y is  80.0% , 78.6% , 21.1%  and 78.7%
re s pe ctive ly.7 Th us  ide ntifying incre as e d gall bladde r
w all th ick ne s s  on pre ope rative  ultras onograph y can
pre dict difficultie s  during laparos copic ch ole cys te c-
tom y and ne e d to conve rt to ope n s urge ry. So on th e
bas is  of pre ope rative  ultras onograph y s urge ons  w ill
k now  in advance  th e  proble m s  face d during laparos -
copic s urge ry and can be  pre pare d for th e  ris k  of
conve rs ion.8 It als o h e lps  in im proving pre o-pe rative
couns e lling and allow s  be tte r organiz ation of ope rating
room  s ch e dule  ultim ate ly le ading to re duction in
proce dure  re late d cos ts . It als o h e lps  in incre as ing
s afe ty by lim iting de lay in conve rs ion to ope n proce -
dure ; th is  m ay s h orte n duration of s urge ry and
im prove s  patie nt outcom e .9

Th e  im portance  of pre -ope rative  ultras onograph ic
de te ction of gall bladde r w all th ick ne s s  s h ould be
e m ph as iz e d upon as  it is  be ne ficial for th e  ope rating
s urge on and h e lps  in im prove m e nt of patie nt care
and m anage m e nt.

STUDY DESIGN:

Cros s  s e ctional validation s tudy

SETTING:

De partm e nt of Radiology, KRL H os pital Is lam abad

DURATION:

Six m onth s  (20-06-2013 to 31-10-2013) &  (01-05-
2014 to 30-06-2014)

SAMPLE SIZE: Using WHO calculator

Se ns itivity = 80% 10 Spe cificity = 78.6%
Pre vale nce  = 40.1% 11 Pre vale nce  = 40.1%
Abs olute  pre cis ion = 10%    Abs olute  pre cis ion = 10%
Sam ple  s iz e  = 108 patie nts   Sam ple  s iz e  = 77 patie nts
Sam ple  Siz e  is  approxim ate ly 110 patie nts .

SAMPLE TECHNIQUE:

Cons e cutive  non-probability s am pling te ch niq ue

SAMPLE SELECTION:

INCLUSION CRITERIA:

Objectives

To de te rm ine  diagnos tic accuracy of gallbladde r w all
th ick ne s s  on pre ope rative  ultras onograph y in pre -
dicting th e  conve rs ion from  laparos copic to ope n
ch ole cys te ctom y, k e e ping s urgical conve rs ion as
gold s tandard.

Operational Definitions

Thickened gallbladder wall: Gallbladde r w ith  w all
th ick ne s s  m ore  th an 3 m m  on ultras ound. Th ick ne s s
of th e  gallbladde r w all w ill be  m e as ure d orth ogonally
to th e  live r s urface  at th e  ante rior w all adjace nt to
th e  live r.






Patie nts  of both  ge nde rs  above  20 ye ars  of age
Patie nts  w ith  s ym ptom atic ch ole lith ias is ie  re curre nt
pain in righ t h ypoch ondrium  radiating to righ t
s h oulde r w ith  galls tone s  on ultras onograph y w ill
be  include d in th e  s tudy.

EXCLUSION CRITERIA:






Patie nts  w ith  pre vious  uppe r abdom inal s urge ry
Patie nts  w ith  s us pe cte d biliary m alignancy

Data Collection Procedure

Inform e d cons e nt from  patie nt w as  tak e n. Th e  data
w as  colle cte d w ith  th e  h e lp of attach e d proform a
(Anne xure  I). 3rd ye ar pos t graduate  re s ide nt of
Radiology de partm e nt pe rform e d th e  ultras ound of
patie nt a day  be fore  th e  s urge ry afte r 6 h ours  of
fas ting and th e  findings  w e re  confirm e d by s e nior
re gis trar. Th e  e q uipm e nt us e d w as  Volus on 730 PRO
V ultras ound m ach ine  h aving curve d array probe
w ith  fre q ue ncy of 3.5 MH z . Patie nts  w e re  e xam ine d
in s upine  and le ft de cubitus  pos itions  Th ick ne s s  of



GB-
THICKNESS

> 3 m m

< 3 m m

TOTAL

Table 1: Gall Bladde r th ick ne s s  m e as ure d on pre -ope rative
ultras onograph y

FREQUENCY PERCENT

70

40

110

63.6

36.4

100.0

OPEN
SURGERY

CONVERSION +

CONVERSION -

TOTAL

Table 2:  Pe rce ntage  of patie nts  conve rte d to ope n s urge ry

FREQUENCY PERCENT

7

103

110

6.4

9 3.6

100.0
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th e  gallbladde r w all w as  m e as ure d orth ogonally to
th e  live r s urface  at th e  ante rior w all adjace nt to th e
live r. Th e  uppe r lim it of norm al w all th ick ne s s  w ould
be  3 m m . Th e  cons ultant s urge on pe rform ing th e
s urge ry provide d inform ation if th e re  w as  ne e d to
conve rt planne d laparos copic ch ole cys te ctom y to
ope n ch ole cys te ctom y in patie nts  h aving incre as e d
gall bladde r w all th ick ne s s  on pre ope rative  ultras o-
nograph y

Data Analysis Procedure

All th e  data w as  e nte re d and analyz e d by us ing
SPSS ve rs ion 10. For continuous  variable s  lik e  age
and gallbladde r w all th ick ne s s  in m illim e tre s  m e an
w ith  s tandard de viation w e re  calculate d. H ow e ve r
for cate gorical variable s  (lik e  ge nde r and true
pos itive s ) fre q ue ncie s  along w ith  pe rce ntage s  w e re
calculate d. 2X2 table  w as  cons tructe d to calculate
th e  s e ns itivity, s pe cificity, pos itive  pre dictive  value ,
ne gative  pre dictive  value  and accuracy.
Follow ing param e te rs  w e re  de te rm ine d for validation
of th e  te s t:

Results

DEMOGRAPHY OF THE SELECTED POPULATION

45 (41 % ) patie nts  w e re  m ale s  w ith  th e  m e an age
of 52.73 ye ars  ± 11.54 SD and 65 (59 % ) w e re  fe m ale s
w ith  m e an age  of 48.26 ye ars  ± 10.88 SD. Cum ulative
m e an age  w as  50.1 ye ars  ± 11. 44 SD.

RESULTS OF ULTRASONOGRAPHY AND SUR-

GERY

On pre -ope rative   ultras onograph y, th e re  w e re  63.6%
(n=70) of patie nts  w h o s h ow e d gall bladde r th ick ne s s
of gre ate r th an 3 m m  and 36.4%  (n=40) s h ow e d
th ick ne s s  le s s  th an 3 m m  (Tab. 1) During th e  lapros -
copic s urge ry, th e re  w e re   6.4%  (n=7) of patie nts

1. Se ns itivity  =             x  100True  Pos itive

True  Pos itive s + Fals e  Ne gative s

Equation 1: Form ula for Se ns itivity

2. Spe cificity  =             x  100True  Ne gative

True  Ne gative s + Fals e  Pos itive s

Equation 2: Form ula for Spe cificity

3. Pos itive  Pre dictive  Value  =                           x  100True  Pos itive

True  Pos itive s + Fals e  Pos itive s

Equation 3: Form ula for Pos itive  Pre dictive  Value

4. Ne gative  Pre dictive  Value   =                                         x  100True  Ne gative

True  Ne gative s + Fals e  Ne gative s

Equation 4: Form ula for Ne gative  Pre dictive  Value

5. Accuracy  =                                                          x  100True  Pos itive s + True  Ne gative s

True  Pos itive s + Tru e  Ne gative s + Fals e  Pos itive s + Fals e  Ne gative s

Equation 5: Form ula for Accuracy

w h o re q uire d conve rs ion to ope n s urge ry (Tab. 2)
Th e  re s ults  w e re  analyz e d by cre ating 2 x 2 contin-
ge ncy table s  w h ich  dis playe d th e  num be rs  of s ubje cts

w h o h ad gall bladde r th ick ne s s  > 3 m m  and w h o
w e re  conve rs ion pos itive  (true  pos itive s ), w h o h ad
gall bladde r th ick ne s s  > 3 m m  but w e re  conve rs ion
ne ga-tive  (fals e  pos itive s ), w h o h ad gall bladde r
th ick ne s s  < 3 m m  and w h o w e re  conve rs ion pos itive
(fals e  ne gative s )andw h o h ad gall bladde r th ick ne s s
< 3 m m  and w e re  als o  conve rs ion ne gative  (true
ne gative s ) Th e  table  allow s  us  to s e e  at a glance
th e  proportion of true  pos itive s , fals e  pos itive s , true
ne gative s  and fals e  ne gative s  O ur s tudy re s ults
s h ow e d th at in ove rall s tudy population, 6 w e re  true
pos itive s , 39  w e re  true  ne gative s , 64 w e re  fals e



GB
Thickness

> 3 m m

< 3 m m

Total

Table 3: Cros s -tabulation of ultras onograph y and s urgical
conve rs ion re s ults

Conversion
positive

Total

6
(True  Pos itive s )

1
(Fals e  Ne gative s )

7

70

40

110

Conversion
negative

64
(Fals e  Pos itive s )

39
(True  Ne gative s )

103
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pos itive s  and 0 w e re  fals e  ne gative s . Th e  diagnos tic
value  of gall bladde r th ick ne s s  m e as ure d at pre -
ope rative  ultras o-nograph y w as  e valuate d by
m e as uring th e  follow ing param e te rs :
1. Se ns itivity (By us ing Eq uation1)
2. Spe cificity (By us ing Eq uation 2)
3. Pos itive  Pre dictive  Value  (By us ing Eq uation 3)
4. Ne gative  Pre dictive  Value  (By us ing Eq uation 4)
5. Accuracy (By us ing Eq uation 5)

For th e  validation purpos e , w e  calculate d four
param e te rs ; s e ns itivity, s pe cificity, pos itive  pre dictive
value  and ne gative  pre dictive  value  for ove rall s tudy
population  Our s tudy re s ults  s h ow e d th at s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative  pre -
dictive  value  and accuracy of 85.71% , 37.86, 8.57% ,
9 7.5%  and 43.67%  re s pe ctive ly. Re s ults  are  s h ow n
in (Tab. 3).

h os pital s tays  and dis ability from  w ork  th an ope n
ch ole cys te ctom y.15 H ow e ve r, th e  ove rall s e rious  com -
plication rate  in laparos copic ch ole cys te ctom y
re m ains  h igh e r th an th at s e e n in ope n ch ole cys te c-
tom y.16 Incre as e d gall bladde r w all th ick ne s s  can
caus e  conve rs ion from  laparos copic to ope n ch ole cys -
te ctom y in 40.1%  of patie nts .17 Th us  ide ntifying
incre as e d gall bladde r w all th ick ne s s  on pre ope rative
ultras onograph y can pre dict difficultie s  during laparos -
copic ch ole cys te ctom y and ne e d to conve rt to ope n
s urge ry. So on th e  bas is  of pre ope rative  ultras ono-
graph y s urge ons  w ould be  aw are  of th e  pote ntial
proble m s  during laparos copic ch ole cys te ctom y and
can m aintain re as onable  th re s h old of conve rs ion if
te ch nical difficultie s  are  face d.18 It als o h e lps  in
im proving pre ope rative  couns e lling and h e lps  in
incre as ing s afe ty by lim iting de lay in conve rs ion to
ope n proce dure ; th is  m ay s h orte n duration of s urge ry
and im prove s  patie nt outcom e .19  Th e  rationale  of
th is  s tudy w as  to de te rm ine  th e  pre dictive  accuracy
of pre -ope rative  ultras ound w h ich  if found good,
could be  a re com m e nde d as  a s tandard practice  in
pre ope rative  e valuation of th e s e  patie nts  in our
s e ttings  as  it is  re adily available , cos t e ffe ctive  can
give  on s pot re s ults  in patie nts  of e ith e r ge nde r w ith
age  > 20 ye ars  w h o h ad re curre nt pain in righ t
h ypoch ondrium  radiating to righ t s h oulde r w ith
galls tone s  on ultras onograph y.
Our re s ults  are  in q uite  concordance  w ith  th e  alre ady
publis h e d data on th e  s ubje ct. Dink e l H P20 as s e s s e d
th e  value  of s onograph y in pre dicting intraope rative
difficultie s  for patie nts  unde rgoing laparos copic ch ole -
cys te ctom y and in ide ntifying indicators  for conve rs ion
to conve ntional ch ole cys te ctom y. Uppe r abdom inal
s onograph y w as  pe rform e din 75 cons e cutive  patie nts
be fore  laparos copic ch ole cys te ctom y. Sonograph ic
findings  w e re  ve rifie d by th e  s urge on in th e  ope rating
room . Th e ir re s ults  s h ow e d th at conve rs ion from
laparos copic s urge ry to laparotom y w as  pe rform e d
in five  patie nts  (6.7% ). Of 75 patie nts , 19  h ad s ono-
gram s  re ve aling gallbladde r w all th ick e ning (> 4 m m );
s urgical pre paration difficultie s  in 16 of th e s e  patie nts
le d to laparotom y in four patie nts . Se ns itivity, s pe ci-
ficity, pos itive  pre dictive  value  and accuracy of w all
th ick e ning as  an indicator of te ch nical difficultie s
w e re  66.7% , 9 4.1% , 84.2%  and 85.3%  re s pe ctive ly.
Se ns itivity, s pe cificity, pos itive  pre dictive  value  and
accuracy of w all th ick e ning as  an indicator of s urgical

Discussion

Galls tone  dis e as e  is  one  of th e  m os t com m on and
abdom inal dis orde r. Th e  th ird National H e alth  and
Nutrition Exam ination Surve y e s tim ate d th at 6.3
m illion m e n and 14.2 m illion w om e n age d 20 to 74
in th e  Unite d State s  h ad gallbladde r dis e as e .12

Incide nce  of th is  dis e as e  from  age  of 21 ye ars  upto
9 0 ye ars .13 In Pak is tan th e  e s tim ate d pre vale nce  of
gall s tone  dis e as e  is  5%  w h ich  is  re s pons ible  for
22%  adm is s ions  in a s urgical unit.14 Prior to th e
availability of ultras ound, m os t s tudie s  re lie d on
h igh ly s e le ctive  autops y data and lim ite d oral ch ole -
cys tograph y Laparos copic ch ole cys te ctom y is
cons ide re d th e  "gold s tandard" for th e  s urgical
tre atm e nt of galls tone  dis e as e . Th is  proce dure  re s ults
in le s s  pos tope rative  pain, be tte r cos m e s is , s h orte r
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conve rs ion w e re  80.0% , 78.6% , 21.1%  and 78.7%
re s pe ctive ly.
Liu CL e t al21 in th e ir s tudy aim e d to ide ntify th e  ris k
factors  pre dictive  of conve rs ion of laparos copic
ch ole cys te ctom y to ope n s urge ry in five  h undre d
patie nts . Factors  affe cting conve rs ion to ope n s urge ry
w e re  ide ntifie d w ith  s tatis tical analys is . Th e ir m ain
outcom e  m e as ure  w as  conve rs ion of laparos copic
ch ole cys te ctom y to ope n s urge ry for m anage m e nt
of te ch nical difficultie s  or intraope rative  com plications .
Th e y found th at incre as e d ris k  of conve rs ion w ith
s tatis tical s ignificance  w as  found in patie nts  w ith
ultras onograph ic findings  of th ick e ne d gallbladde r
w all. Th e y conclude d th at th ick e ne d gall bladde r w alls
on pre ope rative  ultras onograph y along w ith  oth e r
factors  contribute d to th e  pos s ibility of conve rs ion to
ope n s urge ry.
Frie d GM e t al22 in th e ir s ingle  ins titutional s tudy of
1,676 cons e cutive  patie nts  in w h om  LC w as  atte m p-
te d and pe rform e d aim e d to pre dict conve rs ion to
OC Factors  e valuate d w e re  age , s e x, h is tory of acute
ch ole cys titis , pancre atitis , or jaundice , pre vious
abdom inal s urge ry, abnorm alitie s  of live r function
te s ts , th ick e ne d gallbladde r w all ide ntifie d by pre o-
pe rative  ultras ound. Th e y found th at conve rs ion to
OC w as  re q uire d in 9 0 of 1,676 (5.4% ) patie nts . One
of th e  s ignificant pre ope rative  pre dictors  of conve rs ion
w as  th ick e ne d gallbladde r w all found by ultras ound.
Ros e n M 23 e t al in th e ir re tros pe ctive  analys is  on
total of 1,347 laparos copic ch ole cys te ctom ie s  pe r-
form e d at th e  Cle ve land Clinic Foundation from
January 19 9 6 to January 2000 aim e d to ide ntify ris k
factors  th at m ay pre dict conve rs ion from  a laparos -
copic to an ope n proce dure . A total of 34 param e te rs
including patie nt de m ograph ics , clinical h is tory,
laboratory data, ultras ound re s ults , and intraope rative
de tails  w e re  analyz e d. Ste pw is e , m ultivariate  logis tic
re gre s s ion w as  us e d to de te rm ine  th os e  variable s
pre dicting conve rs ion of laparos copic ch ole cys te c-
tom y. Th e y found th at s e ve nty one  (5.3% ) laparos -
copic ch ole cys te ctom ie s  re q uire d conve rs ion. Multi-
variate  analys is  re ve ale d th at for all cas e s  s h ow e d
a gallbladde r w all th ick ne s s  > 0.4 cm  (7.2 O R, P
< 0.001) pre dicte d conve rs ion to ope n ch ole cys te c-
tom y. Th e y conclude d th at along w ith  oth e r factors
a th ick e ne d gallbladde r w all is  als o an inde pe nde nt
pre dictor  w ith  re gards  to th e  probability of conve rs ion
to an ope n proce dure .

Daradk e h  SSe t al24 carrie d out a pros pe ctive  s tudy
to inve s tigate  th e  value  of pre ope rative  ultras ound
findings  for pre dicting difficultie s  e ncounte re d during
laparos copic ch ole cys te ctom y. Th e y re cruite d 160
cons e cutive  patie nts  w ith  s ym ptom atic gallbladde r
dis e as e  (130 fe m ale s , 30 m ale s ) re fe rre d to th e
Jordan Unive rs ity H os pital. All patie nts  unde rw e nt
de taile d ultras ound e xam ination 24 h ours  prior to
LC. Th e  ove rall difficulty s core  (ODS), as  a de pe nde nt
variable , w as  bas e d on th e  follow ing ope rative
param e te rs : duration of s urge ry, ble e ding, dis s e ction
of Calot's  triangle , dis s e ction of gallbladde r w all,
adh e s ions , s pillage  of bile , s pillage  of s tone , and
difficulty of gallbladde r e xtraction. Multiple  re gre s s ion
analys is  w as  us e d to as s e s s  th e  s ignificance  of th e
follow ing pre ope rative  ultras ound variable s  (inde pe n-
de nt) for pre dicting th e  variation in th e  ODS: s iz e  of
th e  GB, num be r of GB s tone s , s iz e  of s tone s , location
of GB s tone s , th ick ne s s  of GB w all, com m on bile
duct (CBD) diam e te r, and live r s iz e . Th e y found th at
only th ick ne s s  of GB w all and CBD diam e te r w e re
found to be  s ignificant pre dictors  of th e  variation in
th e  ODS (adjus te d R2 = 0.25). Th e y conclude d th at
pre ope rative  ultras ound e xam ination is  of value  for
pre dicting difficultie s  e ncounte re d during LC, but it
is  not th e  s ole  pre dictor.
Kam a NA25 in h is  s tudy pros pe ctive ly analyz e d 1,000
laparos copic ch ole cys te ctom ie s  from  March  19 9 2 to
July 19 9 9 . Th e  patie nts  s tudie d include d 804 w om e n
(80.4% ) and 19 6 m e n (19 .6% ) w ith  a m e an age  of
43.8 ye ars  (range , 30-80 ye ars ). From  th e  data colle c-
te d, only factors  available  to th e  s urge on pre ope ra-
tive ly w e re  cons ide re d for analys is . Th e s e  factors
include d age , ge nde r, h is tory of acute  ch ole cys titis ,
jaundice  or pancre atitis , pre vious  abdom inal s urge ry,
obe s ity and concom itant dis e as e , w h ite  blood ce ll
(W BC) count, pre ope rative  live r function te s ts , ultra-
s ound findings  of th e  gallbladde r, pre ope rative  e ndos -
copic re trograde  ch olangiopancre atograph y (ERCP),
and s us picion of com m on bile  duct s tone s . Th e y
found th at of th e  1,000 patie nts  in w h om  laparos copic
ch ole cys te ctom y w as  atte m pte d, 48 (4.8% ) re q uire d
conve rs ion to ope n s urge ry. Th ick e ne d gallbladde r
w all on pre ope rative  ultras onograph y w as  found to
be  an inde pe nde nt pre dictive  factor for conve rs ion
to ope n s urge ry.
Santam brogio R26 e t al e valuate d ultras ound findings
as  pre dictors  of pote ntial ope rative  difficultie s  and
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com plications  during laparos copic ch ole cys te ctom y
(LC). From  Octobe r 19 9 3 to June  19 9 5 a total of 143
patie nts  w ith  s ym ptom atic ch ole lith ias is  (50 m ale s ,
9 3 fe m ale s , m e an age  49 .5 ± 15 ye ars ) w e re
e valuate d by ultras ound (US) th e  day be fore  LC. Th e
US e xam ination as s e s s e d s ix param e te rs : gallbladde r
(GB) volum e , GB w all th ick ne s s , GB ne ck  pos ition,
GB s tone  m obility, s tone  m axim um  s iz e , and GB
adh e s ions . On th e  bas is  of th e s e  US findings , a pre -
dictive  judgm e nt of te ch nical difficultie s  w as  e xpre s s e d
by de gre e : e as y, difficult, and ve ry difficult. Altoge th e r
101 patie nts  pre s e nte d w ith  uncom plicate d s ym pto-
m atic ch ole lith ias is , and 42 h ad acute  ch ole cys titis .
Th e  ope ration w as  pre dicte d to be  e as y in 38%  of
cas e s , difficult in 49 % , and ve ry difficult in 13%  w ith
a good corre lation w ith  th e  s urge on's  intraope rative
judgm e nt (r = 0.66). A s ignificant as s ociation w as
found be tw e e n US findings  and intraope rative
difficultie s . Th e ir re s ults  s ugge s te d th at pre ope rative
US is  a us e ful s cre e ning te s t for patie nts  unde rgoing
LC, and it can h e lp pre dict te ch nical difficultie s .

Conclusions

Th ick e ne d gall bladde r w alls  on pre ope rative  ultras o-
nograph y can pre dict th e  pos s ibility of conve rs ion of
planne d lapros copic ch ole cys te ctom y to ope n s urge ry
w ith  a s e ns itivity, s pe cificity, pos itive  pre dictive  value ,
ne gative  pre dictive  value  and accuracy of 85.71% ,
37.86% , 8.57% , 9 7.5%  and 43.67%  re s pe ctive ly.
H ow e ve r, furth e r large  s cale  s tudie s  are  ne e de d for
its  validation and its  us e  in routine  clinical practice .
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