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Introduction

Abdom inal ultras onograph y h as  be com e  a re liable ,
q uick  and noninvas ive  tool to diagnos e  gall s tone
dis e as e s .1 It is  not only an im portant m odality to
e s tablis h  th e  diagnos is , it m ay als o be  an indicator
of th e  de gre e  of difficulty involve d in th e  Laparos copic
Ch ole cys te ctom y (LC) w h ich  is  now  th e  tre atm e nt
of ch oice  for s ym ptom atic gall dis e as e s . One  of th e
im portant findings  is  m axim al gall bladde r w all
th ick ne s s  of > 4.0m m  w h ich  indicate s  a contracte d

fibrotic gall bladde r w h ich  is  difficult to gras p.2

Th e  ultras ound crite rion for a norm al gallbladde r w all
is  le s s  th an or e q ual to 3 m m . Incre as e d th ick ne s s
of th e  gallbladde r w all is  fre q ue ntly de s cribe d as  a
s ign of acute  inflam m atory involve m e nt of th e
gallbladde r. Se ve ral non-biliary conditions  can le ad
to a s im ilar s onograph ic appe arance . Th e  pre ope rative
param e te rs  th at s ignificantly pre dicte d difficult LC
w e re  bas e d on th e  pre s e nce  of local s igns  of
ch ole cys titis  in addition to th e  ultras ound crite ria of
live r fibros is , large  s tone s  and th ick  w all gall bladde r
e xce e ding 3 m m .3
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OBJECTIVE: To de te rm ine  th e  fre q ue ncy of conve rs ion of laparos copic ch ole cys te ctom y for acute  ch ole cys titis
in patie nts  w ith  th ick e ne d w all gall bladde r, m ultiple  s tone s  and live r fibros is . MATERIALS AND METHODS: Th is
w as  a cros s  s e ctional s tudy conducte d at Radiology de partm e nt Jinnah  Pos t Graduate  Me dical Ce nte r (JPMC),
Karach i. A total of 127 patie nts  from  Radiology de partm e nt w ith  s ym ptom atic ch ole lith ias is  re fe rre d for abdom inal
ultras ound and w e re  m e e ting w ith  inclus ion crite ria of th e  s tudy. Inform e d cons e nt w as  tak e n for ultras ound. Th e
ultras ound abdom e n w as  pe rform e d by th e  re s ide nt radiology (re s e arch e r) and th e  findings  w e re  confirm e d by
cons ultant radiologis t h aving >10 ye ars  of pos t-fe llow s h ip e xpe rie nce . Th e  data w e re  e nte re d and analys e d into
SPSS (ve rs ion 21). De s criptive  s tatis tics  w e re  calculate d for th e  ch aracte ris tics  of age  of th e  patie nts  and s plitting
age  w ith  ge nde r dis tribution in te rm  of Me an ± SD re s pe ctive ly. W h e re as  fre q ue ncy w ith  pe rce ntage  w as  calculate d
for th e  com paris on of LC &  O C w ith  th e ir Live r fibros is , m ultiple  galls tone  &  Gall Bladde r W all Th ick ne s s .
RESULTS: M e an (± SD) age  w as  51.6 (±11.9 ) ye ars . 46 (36.2% ) w e re  m ale s  and 81 (63.8% ) w e re  fe m ale s  (M:
F = 1:1.8). Out of 127 cas e s , conve rs ion w as  re q uire d in 19  (15% ) cas e s . Th e  m os t fre q ue nt caus e  of conve rs ion
w as  m ultiple  galls tone s  s e e n in 10 (52.6% ) (am ong conve rte d), follow e d by live r fibros is  5 (26.3% ) cas e s  and
Gall Bladde r W all Th ick ne s s  (GBW T) 3 m m  in 3 (15.8% ) cas e s . CONCLUSION: Clinical and ultras onograpic
findings  m ay h e lp pre dict a difficult LC. Th is  inform ation m ay be  us e ful to both  th e  patie nt and th e  tre ating s urge on.
Conve rs ion of Laparos copic to ope n proce dure  m ay be  life  s aving in difficult s ituations . Conve rs ion rate  can be
re duce d by addre s s ing th e  pre ve ntable  factors .
Key Words: Galls tone , Live r fibros is , laparos copic ch ole cys te ctom y (LC), Ch ole cys titis , Ch ole lith ias is
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Since  tw o de cade s , laparos copic ch ole cys te ctom y
h as  be com e  w ide ly acce pte d as  th e  proce dure  of
ch oice  for s ym ptom atic gall bladde r dis e as e  e s pe cially
gall s tone s .4 H ow e ve r, te ch nical difficultie s  can m ak e
th e  conve rs ion of LC to Ope n Ch ole cys te ctom y (OC)
unavoidable  w h ich  m ay m inim iz e  all advantage s  of
th e  laparos copic proce dure  in te rm s  of patie nt s afe ty,
cos t and e ffe ctive ne s s . It is  im portant to re aliz e  th at
th e  ne e d for conve rs ion to laparotom y is  not a failure
or com plication but it is  actually an atte m pt to avoid
com plications  and e ns ure  patie nt s afe ty.5

In one  of th e  inte rnational s tudie s , conve rs ion w as
re q uire d in 6 of 20 (30% ) patie nts  note d to h ave
s onograph ic e vide nce  of w all th ick ne s s  com pare d
w ith  2 of 16 (12.5% ) patie nts  w ith out incre as e d w all
th ick ne s s  (p=0.257). pe rich olicys tic fluid w as  obs e rve d
on ultras ound in 10 patie nts , only one  (10% ) of w h om
re q uire d conve rs ion.6 Conve rs ion to laparotom y w as
found s ignificant in cas e s  of live r fibros is  as  out of
4 cas e s , 2 (50% ) w e re  re q uire d conve rs ion.6

In one  s tudy, gall bladde r w all th ick ne s s  > 3 m m ,
conve rs ion rate  of LC to OC w as  47.9 %  and m ultiple
gall s tone s  le ad to conve rs ion of LC to OC in 89 .7%
cas e s .7

Pre ope rative  factors  re ve ale d in ultras onograph y
could as s is t th e  s urge on in re cogniz ing th os e  patie nts
at ris k  for conve rs ion and as s is t in m ak ing th e  de cis ion
to conve rt th e  proce dure  from  laparos copic approach
to laparotom y.
Patie nts  w ith  a h igh -pre dicte d ris k  of conve rs ion
could be  ope rate d on e ith e r by or unde r th e  s upe r-
vis ion of a m ore  e xpe rie nce d s urge on. More ove r,
tak ing an e arly de cis ion to conve rt LC to OC m ay
s h orte n th e  s urge ry duration, h e nce  e ns ure s  patie nt
s afe ty and de cre as e  th e  as s ociate d m orbidity. Th is
cros s  s e ctional s tudy w ill de te rm ine  th e  fre q ue ncy
of conve rs ion of laparos copic ch ole cys te ctom y for
acute  ch ole cys titis  in patie nts  w ith  th ick e ne d w all,
m ultiple  s tone s  and live r fibros is .

Materials & Methods

Th is  cros s  s e ctional s tudy w as  pe rform e d in Radiology
De partm e nt Jinnah  Pos t Graduate  M e dical Ce nte r
(JPMC), Karach i. Non-Probability purpos ive  s am pling

te ch niq ue  w as  applie d w h e re  e ve ry patie nt m e e ting
th e  inclus ion crite ria w e re  include d in th e  s tudy. 127
patie nts  w ith  s ym ptom atic ch ole lith ias is  re fe rre d for
abdom e n ultras ound m e e ting th e  inclus ion crite ria
w e re  include d in th e  s tudy. Th e  purpos e  and pro-
ce dure  pe rform e d w as  brie fe d to th e  patie nt be fore
inclus ion and confide ntiality w as  m aintaine d. Th e
ultras ound abdom e n w as  pe rform e d by th e  radiology
re s e arch e r and th e  findings  w e re  confirm e d by
cons ultant. W all th ick ne s s  of th e  gall bladde r found
to be  > 3m m  w as  labe le d as  th ick e ne d w all gallbla-
dde r. Pre s e nce  of m ore  th an one  gall s tone s  found
on ultras ound w as  note d as  m ultiple  gall s tone s .
Live r fibros is  w as  labe le d if th e  live r appe are d coars e
on ultras ound. Patie nts  ope rative  note s  w e re  s e e n
and pre ope rative  findings  lik e  conve rs ion from  LC to
OC w e re  note d. Th e  findings  on s onological factors
le ading to conve rs ion (LC to OC), w h ich  include  gall
bladde r w all th ick ne s s   3 m m  and m ultiple  gall
s tone s  w e re  e nte re d in th e  s tudy. Th e  data w as
e nte re d and analys is  in to SPSS (ve rs ion 21). De s -
criptive  s tatis tics  w e re  calculate d for th e  ch arac-
te ris tics  of age  of th e  patie nts  &  s plitting age  w ith
ge nde r dis tribution in te rm  of Me an ± SD re s pe ctive ly.
W h e re as  fre q ue ncy w ith  pe rce ntage  w as  calculate d
for th e  com paris on of LC &  OC w ith  th e ir Live r fibros is ,
m ultiple  galls tone  &  Gall Bladde r W all Th ick ne s s .

Inclusion Criteria: Re fe rre d Patie nts  from  s urgical
de partm e nt of any age  and e ith e r s e x, w ith
s ym ptom atic ch ole lith ias is  pre s e nting w ith  pain in
righ t uppe r q uadrant, fe ve r (>100°F) and vom iting
irre s pe ctive  of duration, diagnos e d on th e  bas is  of
abdom inal ultras ound for th ick e ne d w all, m ultiple
s tone s  and live r fibros is  unde rgoing laparos copic
ch ole cys te ctom y.

Exclusion criteria: W e  e xclude d patie nts  w h o w e re
pre gnant, w ith  a gall bladde r m as s  e vide nt on
ultras ound w ith  acute  pancre atitis  (Se rum  am ylas e
le ve l > 3 tim e  norm al) or w h o h ad pre vious ly h ad
unde rgone  uppe r abdom inal ope rations . In addition
patie nts  w ith  co-m orb id lik e  diab e te s  m e llitus ,
h ype rte ns ion and cardiovas cular dis e as e s  w e re  als o
e xclude d.
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Result

Th e  data w e re  e nte re d and analys is  in to SPSS
(ve rs ion 21). De s criptive  s tatis tics  w e re  calculate d
for th e  ch aracte ris tics  of age  of th e  patie nts  &  s plitting
age  w ith  ge nde r dis tribution in te rm  of Me an ± SD
re s pe ctive ly. W h e re as  fre q ue ncy w ith  pe rce ntage
w as  calculate d for th e  com paris on of LC &  OC w ith
th e ir live r fibros is , m ultiple  galls tone  &  Gall Bladde r
W all Th ick ne s s  GBW T. Diffe re nt age  group dis tribution
w as  als o calculate d. Pe rce ntage  of ge nde r dis tribution
w ith  m ale : fe m ale  ratio w as  als o calculate d. Confoun-
de r w as  addre s s e d th rough  s tratification according
age , ge nde r s o th at th e  e ffe ct of th e s e  variable s  on
th e  s onological factors  le ading to conve rs ion of LC
to OC e valuate d.
In th is  s tudy, w e  analyz e d 127 patie nts  w h o w e re
ope rate d laparos copically for acute  ch ole cys titis .
Th e re  w e re  19  patie nts  (15% ) w h o re q uire d conve r-
s ion to ope n s urge ry. Conve rs ion rate s  in th e  lite rature
range  from  6.5%  to 35% . In our s e rie s  conve rs ion
rate  is  favorable  w h e n com pare d w ith  th e  figure s
q uote d from  th e  lite rature .
A total of 127 Patie nts  m e t th e  inclus ion crite ria w ill
be  re cruite d in th e  s tudy. Laparos copic ch ole cys te c-
tom y w as  atte m pte d during th e  pe riod s tarting from
25-9 -2009  to 24-3-2010. Th e  m e an age  of th e  patie nts
in a give n s tudy population w as  51.6 ± 11.9  w ith
range  s tarting &  e nd (25-84).In contras t th e  m e an
age  be tw e e n ge nde r dis tribution w e re  found in m ale
patie nts  w as  52.5 ± 12.7 &  in fe m ale  w as  51.1 ±
11.5 (Fig. 1). According to pre ope rative  s onoogra-
ph ical factors  out of 127 patie nts  cas e s , GBW T> 3m m

w as  s e e n in 70 (55.1% ), m ultiple  gall s tone s  48
(37.8% ) &  live r fibros is  w as  s e e n in 60 (47.2% )
re s pe ctive ly. W e  found 19  patie nts  out of 127 patie nts
(15% ) unde rw e nt conve rs ion to ope n ch ole cys te ctom y
as  s h ow n on (Tab. 1).Th e  dis tribution of diffe re nt age
groups  w e  h ave  found 40-54 ye ars  h as  th e  h igh e s t

Figure 1: Com paris on of ge nde r w ith  diffe re nt age  groups

Parameter of the study n %

Me an Age  in (Ye ars ) 51.6 ± 11.9

Me an Age  of Male  in (Ye ars ) 52.5 ± 12.7

Me an Age  of Fe m ale  in (Ye ars ) 51.1 ± 11.5

Gender Distribution

Male
Fe m ale

Male : Fe m ale  Ratio

46
81

(1:1.8)

36.2%
63.8%

Age Groups

25-39
40-54
55-69
70-84

22
49
51
5

17.3%
38.6%
40.2%
3.9 %

Gall Bladder Wall Thickness

< 3m m
 3m m

57
70

44.9 %
55.1%

Multiple Gall Stone

Ye s
No

48
79

37.8%
62.2%

Presence of Liver Fibrosis

Ye s
No

60
67

47.2%
52.8%

Conversion Required for Laparoscopic

cholecystectomy

Ye s
No

19
108

15%
85%

Table 1: De m ograph ics  of patie nts .

patie nt 49  (38.6% ) lie  on th e s e  age  groups  re s pe c-
tive ly. Th e  Male  &  fe m ale  ratio w as  1: 1.8. Acoording
to th e  ge nde r dis tribution 46 (36.2% ) w e re  m ale
patie nts  &  re m aining 81 (63.8% ) w e re  fe m ale  patie nts .
Fe m ale  patie nt h ave  m ore  pre dom inant as  com pare
to m ale  patie nts . Th e  m os t fre q ue nt caus e s  caus e
of conve rs ion w as  m ultiple  galls tone  s e e n in 10
(52.6% ) (Am ong conve rte d) / follow e d by live r fibros is
5 (26.3% ).
cas e s  and GBW T > 3 m m  in 3 (15.8% ) cas e s  as
s h ow n on (Tab. 2). Bas is  on th e  tw o groups  (LC &
OC) com pare  w ith  Multiple  galls tone , 38 (29 .9 % )
unde rw e nt on Laparos copic w h ile  in th e  10 (7.9 % )
unde rw e nt on conve rs ion groups  Th e  diffe re nce
be tw e e n th e  tw o groups  w as  not s tatis tically s ignificant
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graph y. Th e  diagnos tic ch aracte ris tics  are  a th ick -
w alle d (> 3m m ), ofte n dis te nde d gallbladde r, gall
bladde r containing s tone s  and th e  pe rich olicys tic
fluid colle ctions  m ay be  pre s e nt.10

Laparos copic ch ole cys te ctom y is  now  one  of th e
m os t com m on laparos copic s urge rie s  pe rform e d in
a ge ne ral s urgical unit. Due  to its  e fficacy, cos t e ffe c-
tive ne s s  and patie nt com pliance , it is  cons ide re d th e
s tandard ope ration for patie nts  w ith  galls tone
dis e as e .11 In th e  pas t acute  ch ole cys titis w as  cons i-
de re d a contraindication to laparos copic ch ole cys -
te ctom y but now  it h as  be com e  th e  tre atm e nt of
ch oice  in th e s e  cas e . Th is  te ch niq ue  de m ands  s ur-
ge on e xpe rtis e  be caus e  e xte ns ive  inflam m ation,
incre as e d ble e ding and adh e s ions  around th e  Calot's
triangle  h ide  th e  anatom y and m ak e  s urge ry difficult
and h az ardous . In th e s e  cas e s  conve rs ion m ay be
re q uire d and in oth e r cas e s  w h e re  th e  ope ration pro-
gre s s e s  poorly or com plications  aris e .11

Th e  conve rs ion rate  in s tudie s  carrie d by Ch i-le ung
Liu e t al12 in 19 9 6, incorporating 500 patie nts , w as
9 % . Sim ilarly, Ros e n e t al13 in th e ir s tudy of 1347
patie nts  in 2002, h ad conve rs ion rate  of 5.3% . A
s tudy by Nach nani e t al14 in India in 2005, including
105 patie nts , h ad a conve rs ion rate  of 11.4% .
Th e  findings  of s tudie s  th at atte m pt to de fine  th e
factors  pre dicting th e  conve rs ion to ope n ch ole cys -
te ctom y are  contradictory. In our s tudy w e  e valuate
th e  e ffe ct of patie nts  ch aracte ris tic to conve rs ion
s uch  as  th ick -w alle d ( 3 m m ), dis te nde d gallbladde r,
and gall bladde r containing s tone s . Th e  pre ope rative
param e te rs  th at s ignificantly pre dicte d difficult LC
w e re  bas e d on th e  pre s e nce  of local s igns  of ch ole -
cys titis  in addition to th e  ultras ound crite ria of live r
fibros is , large  s tone s  and th ick  w all gall bladde r
e xce e ding 3 m m .3

Th e  m os t fre q ue nt caus e  of conve rs ion w as  m ultiple
galls tone s  s e e n in 52.6%  (am ong Conve rte d), follo-
w e d by live r fibros is  26.3%  cas e s  and GBW T > 3 m m
in 15.8%  cas e s . Th e  re s ults  in our s tudy are  in agre e -
m e nt w ith  oth e r inte rnational s tudy.15

In oth e r s tudy Conve rs ion w as  re q uire d in 30%
patie nts  note d to h ave  s onograph ic e vide nce  of w all
th ick ne s s . pe rich olicys tic fluid w as  obs e rve d on
ultras ound in 10 patie nts , only one  (10% ) of w h om
re q uire d conve rs ion.6

Anoth e r s tudy note d conve rs ion to laparotom y s igni-
ficant in cas e s  of live r fibros is  as  out of 4 cas e s ,
2 (50% ) w e re  re q uire d conve rs ion.3

(p>0.05) &  s im ilarly age  groups  w e re  found not
s ignificantly as s ociate d w ith  (LC &  O C) groups  &
age  groups  w e re  als o found ins ignificantly as s ociate d
w ith  groups  re s pe ctive ly. Now  finally found ge nde r,
live r fibros is  &  GBW T  3 m m  found s ignificantly
as s ociate d w ith  th e  com paris on of (LC &  OC) groups
re s -pe ctive ly as  s h ow n on (Tab. 3).

Factors
conversion cases

Number of
conversion

Percentages
Among

Multiple  Gall Stone

Live r Fibros is

GBW T  3m m

Oth e rs

10 (7.9 % )

5 (3.9 % )

3 (2.4% )

1 (0.8% )

52.6%

26.3%

15.8%

5.3%

Out of 127
Sam ple  s iz e

Out of 19
Sam ple  s iz e

Table 2: Factors  as s ociate d w ith  conve rs ion

Parameter of
the study

group

Groups

Laparos-
copic

Conver-
sion

Total P-Value

Gender
Male
Fe m ale

35 (27.6% )
73 (57.5% )

11 (8.7% )
08 (6.3% )

46 (36.2% )
81 (63.8% )

X2=4.543
P=Value =0.03*
Significant

Age Groups
25-39
40-54
55-69

19 (15.6% )
37(30.3% )
47(38.5% )

3(2.5% )
12(9 .8% )
04(3.3% )

22(18% )
49 (40.2% )
51(41.8% )

X2=5.343
P=Value =0.069
Not - Significant

Multiple Gall
Stone
Ye s
NO

38(29 .9 % )
70(55.1% )

10(7.9 % )
09 (7.1% )

48(37.8% )
79 (62.2% )

X2=2.09 3
P=Value =0.148
Not -Significant

Liver Fibrosis
Ye s
No

55(43.3% )
53(41.7% )

05(3.9 % )
14(11% )

60(47.2% )
67(52.8% )

X2=3.9 26
P=Value =0.048*
Not -Significant

GBWT  3mm
Ye s
No

67(52.8% )
41(32.3% )

03(2.4% )
16(12.6% )

70 (55.1% )
57(44.9 % )

X2=13.9 7
P=Value =0.000*
Significant

Table 3: Factors  pre dicting conve rs ion.

Discussion

Acute  ch ole cys titis  occurs  in up to 10%  of patie nts
w ith  galls tone s  and is  m ore  lik e ly if galls tone s  h ave
pre vious ly be e n s ym ptom atic.8 Acute  ch ole cys titis
s h ould be  diffe re ntiate d from  biliary colic by th e
pre s e nce  of cons tant pain in th e  righ t uppe r q uadrant
(>12 h ours ), te nde rne s s  in righ t uppe r q uadrant
(us ually w ith  a pos itive  m urph y's  s ign and th e  s om e -
tim e  a palpable  m as s ).9  in th e  pre s e nce  of th e s e
fe ature s , diagnos is  is  us ually confirm e d by ultras ono-



05PJR January - March 2016; 26(1)PAK ISTAN JOURNAL OF RADIOLOGY

In a local s tudy at AKUH , gall bladde r w all th ick ne s s
> 3 m m , conve rs ion rate  of LC to OC w as  47.9 %
and m ultiple  gall s tone s  le ad to conve rs ion of LC to
OC in 89 .7%  cas e s .16

In a s tudy by Ros e n e t al13 th e y found Male  : Fe m ale
ratio in th e  conve rte d patie nts  to be  1 : 1.4. Sim ilarly,
Liu e t al,12 in th e ir s tudy, found th at 10.5%  m ale s
and 8.1%  of fe m ale s  re q uire d conve rs ion. In our
s tudy, th e  Male : Fe m ale  ratio w as  1 : 1.8 and Male :
Fe m ale  ratio in conve rte d group w as  1.37 : 1. 21.7%
of m ale s  and 9 .9 %  of fe m ale s  re q uire d. It w as  re ve a-
le d in oth e r s tudie s  als o th at m ale s  are  m ore  at ris k
of conve rs ion probably be caus e  m ale  patie nts  us ually
h ave  m ore  inte ns e  inflam m ation or fibros is , m ak ing
s urge ry difficult due  to poorly de fine d anatom y in
Calot's  triangle  and th rough  th e  plane  be tw e e n th e
gall bladde r and live r.17

In th e  age  group of 40 -54 ye ars  h igh e s t conve rs ion
rate  63.2% . Liu e t al,12 in th e ir s tudy, found th at age
m ore  th an 65 ye ars  pre dicte d h igh  rate  of conve rs ion.
Sim ilarly, Kam an e t al18 de te rm ine d th e  age  of > 60
ye ars  a ris k  factor for conve rs ion.
Studie s  h ave  s h ow nm any dis advantage s  of con-
ve rs ion from  laparos copic to ope n ch ole cys te ctom y
and it include s  h igh e r pos tope rative  com plications
and re q uire s  re lative ly longe r h os pital s tay.11 In
addition, it is  cos t inte ns ive .11 H ow e ve r, conve rs ion
of laparos copic to ope n s urge ry s h ould not be  re gar-
de d as  a failure  but as  an e ffort to pre ve nt com pli-
cations .

Conclusion

Th e  e valuation of th e  crite ria for conve rs ion pre o-
pe rative ly s h ow e d th at conve rs ion is  m ore  com m on
in m ale  s e x, age  group of 40-54 ye ars , m ultiple  gall
bladde r calculi and gall bladde r w all th ick ne s s  of
m ore  th an 3 m m . Intra-ope rative  factors  for conve rs ion
include s  ine xpe rie nce d h ands , am biguous  anatom y,
e xce s s ive  inflam m ation and ble e ding. Alth ough  con-
ve rs ion of Laparos copic to ope n proce dure  m ay be
life  s aving but its  rate  can be  re duce d by addre s s ing
th e  pre ve ntable  factors .
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