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In tire losi 20 wors, 3653 /Jotients .rnffc'ring .fiwn hi!iC1n' cC1iculous diseose lwve heen operated on in tire 
KC1r!ow1c County Grneml Hospiwl, 5 l I ( 14 cii,) of tlre111 \Vilh co1111110n hile duet e.rploration (CEDE). A lota/ 
of 436 se/eclive !111raoperalive Cholangiographies 11·as perfor111ed W/CI, 011 ihe hC1sis of lire ohtained resulis, 

CBDE was JJer/inmed in 271 /53 'Yr,) coses. !111mopera1ive cholc111giogmph,· (IOC) \vos indicated lmt 1101 
pe1.Jim11ed in 7 l ( 14 '½,) coses hecause of 111edicol, teclr11icC1! and other reasons, nwinly suhjeclive. In 47 
/9 %) porienls CBDE \!'c1s per/imned witlwut previous !OC hecause of clear clinirnl .findings in l 12 /24 %) 
cose.1·, C8[)E 11·as perfrm11ed on the hasis of the surgeons ·.1· dinicol estimation, \Vithour lOC. Preoperarive 
ond inliwJf)erative criteria \!'l'/'e used. The f)reoperalive crileria ( CR !) i11c/11ded ohstructive jaundice, hi!iC1rr 
f)W1cea1ritis and cholangitis in H'Cl'lll lris101T as we/1 as posilive .findings of i111rave11011s hiligraplry ( !VB) or

ultrasonic 10111ogmplry ( UST). Tire intraopemtive crireria i11c/11ded w1 enlarged CBD, a \Vide cvstic duel or
rlre presence oj' snw/1 1111i/1iple strme.1· in rlre gall/Jladde1: Positive !OC .findings occured in 287 (63,5 %) and
negative in 141 /33 %) rnses. Tire .findings in eiglrr cases were in.rnfficienl JiJr ana/_ysis. Fa/se positive !OC

.findings ocrnred in 24 (5,2 %) and.fcilse negative !OC.findings in 22 (5 %) cases of'a/1436 !OC's. By using
selec1ive lOC we rC'Corded 69 ( 1.7 '½,) missed stones mul 63 ( 13 %) negalive, 11nnC'Cessorr CBDE's. 011/y one
co111plicatio11 in rlre .fimn r!( o CJJD frsion \\'as rC'Corded. /11 avemge, !OC e.rlended opemtive time jrJr aho11/
30 111i1111/es and increosed lire Of)emtii·e cos/ Jr!r 62 %.

Ke\' \Vfm/s: cholecysteelomy: intrnoperntivc period: intrnoperativc cholangiogrnphy. rctained stoncs. negative 

cornrnon bile duet exploration. cryteria 

Introduction 

In 1932. Miriai puhlished his first expcricnces or 

intraoperative cholangiography (IOC) used ror de­

tecting unsuspected co111111011 bile duel (CBD) slo­

nes. This method was widely acccpted a few de­

cades later. Thc purposc or IOC was to detect as 

many unsuspected CBD stones as possible. and to 

reduce the percentagc or unnecessary common bile 

duet exploration (CBDE). 

Corrcspondcncc to: Dr Nino Šikic. Dcpart1nent of General 
and Orthopaedic Surgery. General Hospital. 47000 Karlo­
vac. A. Šta1npara 3. Croatia 

UDC: 616.366-003.217.7-089.87:616.36 l-073.75 

The method decreased unnecessary morbidity and 

rnortality due to CBDE and reoperations.1.2 In the

1960s, the method was accepled by a great nurnber 

or surgeons. The increased cosl of the procedure. 

extended operative tirne. increased danger or possi­

hle intraoperative infections. unnecessary exposure 

to x-rny radiation as well as thc nced for additional. 

expensive x-ray equipment were its disadvantages. 

Because or the above mentioned reasons, a group or 

surgeons preferred a selective use of IOC. 

They reported almost identical results to those 

obtained by routine IOC.2·'• The selective use or

IOC reduces the total cost or the procedure as well 

as the ahove mentioned cornplications and prob­

lcms. IOC detecls other changes in the CBD as well 
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as in the papilla V,1teri. We use pre-operative and 

intraoperativc critcria. Laparoscopic cholecystec­

tomy trics lo maintain ali succcssfull intraoperative 

diagnostic methods confirmed in open cholecystec­

tomy, including IOC. The most recent papers dis­

cuss the use of selective IOC during laparos-copic 

cholecystectomy. 7-'1

Material mul methods 

From I 974 to I 994. 3653 patients with calculous 

biliary disease underwent open cholecystectomy. 

During lhe procedure. 5 I I patients underwent CBDE. 

Patients with malignant diseases of the biliary tract 

with or without stones were excluded. IOC was 

performed in 436 patients on the basis or the preope­

rative or intraoperative criteria. The mean age of 

the paticnts was 56 ( 18-84). There were 3 I % male 

and 69 % female patients. 

The preoperative criteria were determined as fol­

Iows: 

l. Fi!!ing defecls mul ul!rctsonic echo in the CBD

were considered as: positive findings as well as a 

wide CBD with an interna! diameter larger than 

10 mm. 

2. A wide C/3D wilh the contrast slowly emptying

into the duodenum during IV/3 was considered a 

positive criteria. too. 

3 . .laundice in recenl hislory-bilirubin (Bil) > 50 

umol/L. alkaline phosphatase (AP) > 100 u/L three 

months prior to the procedure. 

4. Pancrealitis in hislon-data related to biliary

pancreatit is a year prior to the operation. 

5. Cholangitis-biliary colics. rcver and transitory

jaundice six months prior to the operation. 

The intraoperative criteria eslablished on lhe ba­

sis of thc intraopcrative findings wcre as l'ollows: 

1. Enlarged C/3D with an extcrnal diameter largcr

lhan 12 111111. Thc sizc or thc CBD was dctcrmincd 

by means of a 12-111111 olive Bakes probe: 

2 Enlarged cyslic duel (CD) wilh an external 

diamcter larger tlrnn 4 mm: 

3. Presence ri( snw/1 slones in 1he ga/lhladder:

Small multiple stones were detected either by pal­

pating thc emptied gallbladder (needle bile aspira­

tion) or by examining the content of the extracted 

gallbladder. 

In addition to lhe above mentioned criteria, CBDE 

with no previous IOC was performed in patients 

with lhe following: 

1. Pa/pable s/ones in CBD:

2. Presence r!{ progressive ohslmctive iclerus at

the time 01· the operation (Bil > I 00 umol/L. AP > 

150 u/L): 
3. En/(IJ�r;ed CBD with an external diameter larger

than 15 mm. 

In some cases IOC was not performed despite the 

positive criteria. Technical and medica! clisadvan­

tages were the main reasons, as well as the fact that, 

at the beginning, some surgeons in the Hospital 

refused to accept the procedure. IOC was performecl 

through a square incision on the laterni side of the 

cystic duet. A polyethylenc venous 4-6 F gauge 

catheter or a metal Storz cannula was inserted. Dur­

ing the examination ali unnecessary metal instru­

ments were removed from the operating ficki. A 

mobile »SIEMENS« C-arm image amplifier was 

covered with a special sterile cover. Before the con­

trast injection the bile tree was llushed with 

20-40 ml 01· warm Normal Saline.

Possible air bubbles were aspirnted. The contrast,

Telebrix. Biligraphin. Biliscopin. Omnipaque. Ron­

pacon was diluted to 30 % dilute solution, so that 

the contrasl would not obscure possibble small ,to­

nes. Diascopy was perrormed with I O ml or the 

contrast and the contrast llow was followecl through 

the papilla Vateri. Two films 24 x 30 cm size and 

additional 20 ml contrast medium was used. While 

the lil ms were being developed we completed chole­

cyslectomy to shortcn operative tirne. After the ex­

amination. the complete stcrile operative kit was 

replaced. The duration 01· the examination was re­

corded on an anaesthesiological sheet. The addi­

tional costs were calculated on the basis of the cost 

or x-ray rilms, contrast medium. syringes. catheters 

and additional stcrile material. The cost or anaes­

thcsia and the medica! radiology team's fee were 

takcn into account while the cost or operating thea­

tre and thc surgical leam's fees were not deter­

mined and. therefore. were left out. 

Results 

Of 3653 patients undergoing cholecystectomy, 

436 ( 12 %) underwent selective IOC. Of 5 I I  CBDEs 

performed, 271 (53 %) were performecl on the basis 

of positive selective IOC findings. 

The number and percentage of the positive and 

negative IOC findings and the distribution of the 

false negative and false positive finding are given in 

Figure 1. In performing selective lOCs we were 

guided by preoperative and intra operative criteria. 
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Figure l. Relations bctwccn positivc and negative IOC find­
ings. False negative and false positive rindings is presenl 
too. Eight ( 1.8 '7,-,) insuniticnt IOCs was insuflitient for usc. 

More than 60 % of the patients fulfilled more 
than one criterion. In Table I we emphasized only 
one criterion, the one that had bccn recorded in the 
files first. In 22 patients the first criterion was not 
clcarly indicated and in 9 patients IOC was per­
formed on the basis or unknown preoperative crite­
Iia. The most common combination not given in 

Table I was a widc CBD accompanied by jaundice 
and/or pancreatitis in history. A positive IVB or 
UST finding was the most common preoperative 
critcrion used in 37 % ( 129/350). Over one third of 
the positive CBDE results was due to pancreatitis. 
The most common combination of the intraopera­
tive criteria was a wide CD with small stones in the 
gallbladder. Ncverthelcss, the most common intra­
operative criterion was a wide CBD - 74 % (58/78). 

As the paper shows, IOC should have been per­
forrned in 71 ( 14%) cases, but. because of the 
reasons mcntioned earlier, it was not performed. 
Thc results in this group were very bad as shown in 
Table 2. 

Thc procedure cxtended operative tirne for ap­
proxirnately 30 minutes. In cases with a preopera­
tive indication, operative tirne was extended for a 
little more than 20 minutes and in the cases with an 
intraopcrative indication, it was extended for more 
than 45 minutes. 

The IOC cost can not be shown in figures in our 
circurnstances, bul we have cstirnated that the cost 
of cholccystectomy with IOC is 62 % more expen-

Table l. Preoperative and intraopcrativc eritcria distribution and rcsults or IOC Criteria for IOC. 

CRITERIA PO R IOC IOC IOC pos (%) IOC neg(%) CBDE CBDE 
pos ('7o) neg(%) 

Preoperativc (CR !) 350 227 (65 %) 123 (35 %) 208 (92 %) 19 (8%) 
Positivc IVB* 55 34 (62 %) 21 (28 %) 31 (91 %) 3 (9%) 
Positive UST* 42 23 (55 %) 19 (45 %) 21 (91 %) 2 (9%) 
Positive IVB or UST' 32 26 (81 %,) 6 (19 %) 24 (92 %) 2 (8%) 
Jaundiee 82 63 (77 %,) 19 (23 %) 59 (94 %) 4(6%,) 
Pancreatitis 85 43 (51 %) 42 (49 %) 40 (93 %) 3 (Ylo) 

Cholangitis 23 17 (74%) 6 (26 %,) 16 (94%) 1 (6'½,) 
Miseellaneous 22 17 (77 %) 5 (23 %) 13 (76 %) 4(24%) 
Unknown 9 4(44%) 5 (56 %) 4(100%) o 

lntraopcrative (CR II) 78 60 (77 %) 18 (23 '!,-,) 56 (93 %) 4(7%) 
Wide CBD > 12 rn111 58 47 (81 %) I I  (19 %) 44 (94 %) 3 (6%) 
Widc CD > 4 111111 9 7 (78 %) 2 (22 %) 6 (86 %) 1 (14%) 
S mali stones in I I  6 (55 %) 5 (45 %) 6 (100%) o 

Tota!*''' 428 287 (67 %) 141 (33 %) 264 (92 %,) 23 (8%,) 

IOC - intraoperative eholangyography, CBDE - eo111rnon bile duet exploration ( eholcdoehoto111y). IVB intravenous 
biligraphy. UST ultrasonie to111ography, CBD - common bile duet. CD - eystie duet. 
* In prcoperative ealculous biliary dcseasc diagnosties we used IVB til! 1984, frorn 1984 to 1989, the combination ofIVB and 
UST and sinec 1989 wc have been using UST in most eases. 
** Thc quality or 8 IOC's was not suitahlc ror analyscs.

Table 2. Retaincd stoncs and negative CBDE dala. 

Crit 1 Crit II IOC was not CBDE Simple Tota! 
ncecssary without IOC choleeysteetom 

Cholccystcc101ny 350 78 47 71 3106 3653 
Retaincd slones 29 (8 %) 4(5 %) 2 (4 %) 21 (30 %) 13 (0,4 %,) 69 
Negative CBDE 19 (5 'lr,) 4(5 '!,-,) 3 (6 %) 29 (40 %) 8 (0,25 %) 63 

48 (13 %) 8 (10%) 5 (10%) 50(70%) 21 (0.65 %) 132 
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Figure 2a. Prcpapillary slone detccted by IOC. CBDE was 
perfonncd. thc slone was cxtracted and T - tube inserted. 

sive than simple cholecystectomy using the points 
and their value given in the so called »Blue Book«. 

Discussion 

IOC reduces thc number 01· retained stones as 

well as the percentage of unnecessary CBDEs. Se­

lective IOC has proved its value in conventional 

cholecystectomy. Recently, its use has been taken 

into consideration in laparoscopic cholecystec­

tomy.'· '1 CBDE increases morbidity and mortality 

rate three of four times when compared with simple 

cholecystectomy_Hi-20 Stirnemann 14 reports that morta­

lity in biliary reoperations is 8.8 % and in CBDE 

with cholecystectomy only 2,8 %. Lennert15 reports

two deaths in negative CBDE, and Sheridan et al 11

noted 39,3 % complications in the patients who had 

had negative, unnecessary CBDEs, including two 

deaths, too. 

On the basis of the data given in Table 3 we can 

seen that an attempt to avoid retained stones can 

Figure 2h, Papillary stenosis with suprastenotic dilatalion 
of the complete biliary tree. Latero-lateral choledochoduo­
denostomy was performed. 

lead to an increased percentage of negative CBDE. 

In their comparaliive reports, Clavien and Strass­

berg 17 using routine IOC report an irrelevant per­

centage (0,2 %) of retained stones or no stones at 

ali, but their reported negative CBDEs were 27 % 

and 39 % respectively. Sheridan et al 11 reported 2 %

retained stones and 22,3 % negative CBDEs respec­

tively. Morgenstern and Berci1'' conclude that 1 % of

retained stones at routine IOC is an optimal per­

centage. On the other hand, Gerber and Apt21 showed

500 consecutive cholecystectomies without any 

IOC. They recorded only one retained stone. There­

fore, our results or 1.7 % 01· retained stones and 

13 % of negative CBDE coukl be considered satis­

factory. We have been using the IOC criteria l'or a 

long time of which we reported earlier.22 Gregg3 

divided the indications of common duet stones into 

three groups: 111ini111al - 4 % of positive findings, 

moderate - 21 positive lindings and ma.rimal - 91 

of positive findings. He has concluded that IOC 

should be performed in only 7-8 % of patients. 

Wilson et al5 divide cholecystectomies into two
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Table 3. Rclercnccs of reportcd cases in avaliable literature. 

Rcfer Author Counlry Year 

14 Strinemann Swiss 1984 

16 Monrenstern USA 1992 

& BČrci 
17 Clavien Swiss 1992 

17 Strassbcrg Canada 1992 

19 Dcn Besten lntcrnational 1986 

& Berci 
20 Moreaux France 1994 

2 Shivcly USA 1990 

5 Wilson Austral 1986 

11 Shcridan United 1987 

Kingdom 
Grcgg USA 1986 

Presen! Croatia 1994 

Rcport 

groups: ,, Wo11/d e.rplore« and » Wo11/d 1101 explore«. 

Thcrc wcrc 49 %, ot' positivc tindings in thc rirst 
group and only 4 % of misscd stoncs in thc sccond 
group. Pacc ct al', dividc thc IOC critcria into CR+

and CR-. Thcy had 95.7 °1,, of normal fin dings in 
the CR- group and 71 % of positivc findings in thc 
CR+ group. In this way, thcy avoided unnecessary 

CBDE in 55 % or patients. The greatest percentage 

of positive tindings (63 %) occured in the group 

with an elevated serum Bilirubin leve! as the crite­
rion, while in the group where Lhe criterion was 
preoperative cholangitis there were even 82 % of 
IOC findings. Our results show that preoperative 
jaundice gave 77 % 01· positive IOC findings while 

preoperative pancreatitis gave positive results in 

only one third of patients and this coresponds with 

other reporls. The most common preoperative crite­
ria are preoperative positive IYB or UST tindings.2)· '4

In addition to the presence of CBD stones we 
take into account thc interna! diametcr or CBD too. 
In our rcport a wide CBD was criterion in 73 % ot' 

cases and filling defccts in 70 % of IOCs and in 

56 % of CBDEs positive Although dilTerent au­

thors consider an 8-15 111111 CBD enlarged, we take 
a I O 111111 interna! diamclcr as a positive preopera­

tive criterion, while a 12 111111 external diameter is 

taken as a positive intraoperative criterion. Intra­
operative criteria were deter111ined only in 20 % of 

cases. Fourty-seven (9 %) paticnts underwent CBD 

without previous IOC. Twenty-eighl (8.5 %) patients 
had palpable stones in thc CBD. Gregg) palpatcd 

only 7 ( 13.7 % ) stones in 51 patients with CBD 

stones. Stirne111ann 1
·
1 reporls that slones can be pal­

pated only in the rniddle third of the CBD, the 

palpation ccrtainty bcing only 1 O %. Our reporl shows 

Choleciscc- IOC% Residual Negative 
tomy No. stones % CBDF% 

346 100 1.2 18,6 

1200 95 0.8 

602 91 0,2 26.8 

650 89 o 39,3 

1072 83 4.5 18,5 

5000 83 1.56 0,5 

579 81 2 l.5 
272 51 0.36 18 

1962 10 1.9 14 

1035 1.9 2,5 16,5 

3653 12 1.7 13,3 

that in thc group or 71 patients where IOC was 

clinically indicated bul not performcd, 21 (30 %) 

rctained stones and 29 (49 %) negative CBDEs were 

recordcd. DilTerent authors rcport diffcrent cxtcn­

sions of opcrative tirne. Thompson and Bcnnion 

report a 7-minute extension of operative tirne, Gregg 

a 23-minute. Shively a 1 O-minute and Paulino-Netto 

a 27-minute extension of operative time.n· 15· 1'' 

Our results show an average extension of opera­

tivc tirne of 30 rninutcs. Thc majority of thc authors 

take the agc of patients as a positivc criterion but 

wc havc not noticed any incidence of CBD stones 

related to the paticnts' age. The cost of thc proce­

dure varics from USD 125 to USD 400 in different 

aulhors. Taylor17 states that routine IOC in ali 

cholecystectomies carried out in 1987 would have 

cost additional 90 million dollars. According to 

Skilling,'" the cost of one detected unsuspected CBD 

stonc is USD 6,612. According lo Gregg/ 200 cho­

langiograms and 12 CBDEs have to be carricd out 

to prcvent one recurrent slone, at a cost of at lcast 

USD 80,000. Pace'' reports thal 2135 routine IOCs 

must be pcrformed to detect one unsuspected CBD 

slone. Our investigation has shown that each !OC 

incrcascs the cost of sirnple cholccystectorny for 

62 %. 11· we compare our results with those given in 

literature we can concludc thal we have chosen 

good criteria for selective IOC. It is a method of 

choice 01· intraoperative diagnostics in classical open 

as well as in laparoscopic cholecystectorny. ll de­

creases the totnl cost or thc procedure giving good 

results in dctecting CBD stones during cholecystec­

tomy. In this way, unncessary CBDEs, which in­

crcase morbidity and mortality rate, are avoidcd. 
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