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SUMMARY

A prospective clinical study was undertaken over a period of 3 years on a series of 210
consecutive cases of gall stones to review a selective policy for per-operative
cholangiography (PC). AIIpatients had elective cholecystectomy and routine PC. A scoring
method (SM) based on pre and per-operative surgical criteria was adopted to determine the
necessity of PC before this was attempted. The study revealed that PC was indicated in 64
cases (30.5%) only. Of these 64 patients 20 had abnormal cholangiograms of which 18
proved positive on exploration. There were two false positive results (0.95%) of PC but no
false negative result. Of 146 patients (69.5%) not clinically indicated for routine PC, 145
had normal cholangiograms and one had a smalI (5 mm diameter) silent stone (0.47%) !n the
Common Bile Duct (CBD). The scoring method failed to predict this case of silent stone. PC
was technically unsatisfactory in 4 cases (1.9%). Thus by adopting the selective policy X-
rays could have been avoided in 69.5% cases in which only a smaIl silent stone would have
been overlooked. However, this stone could have passed into the duodenum spontaneously
or else it could have been removed by endoscopic sphincterotomy had it caused any
symptoms. It is concluded that routine PC is not always necessary, a selective policy may be
preferred and a scoring method may be used as a guide for selection of the cases.

INTRODUCfION

Many authoratative biliary surgeons advocate routine per-operative cholangiography (PC)
mandatory for all patienL<;undergoing elective cholecystectomy for benign gaIl bladder
diseases for a number of reasons (Schulenburg, 1969; Dolye, 1982; Faris, 1987 and
Rolfsmeyer, 1982). The idea has remained controversial since its introduction. As a matter
of fact, PC is done routinely by all general surgeons (Arnold,1970). A number of papers
(Wilson, 1986; Seif, 1977; Mofti, 1986; Bogokowsky, 1987 and Stark, 1980) published
recently questioned the benefiL<;of the routine PC. The main argument of the proponent.<;of
the routine PC is that asymptomatic (silent) stones may be detected in the CBD. The
opponents, however, maintain that the benefits of detecting relatively a few silent stones are
outweighed by increased post-operative morbidity as a result of unnecessary duct
exploration in cases of false positive cholangiograms. Although higher incidences of silent
stones (8-10%) were reported by some authors (Isaacs, 1980; Faraha, 1976 and Wayne,
1976) a much lower incidence (less than 1%) was in fact proclaimed by many others
(Simpson, 1987 & Stanl,1980). It does not sound logical that such a low incidence of silent
stones many of which remain asymptomatic should necessarily warrant PC routinely in all
cases undergoing elective cholecystectomy for gall stones. If a selective policy is to be
followed without overlooking silent stones, it is obligatory to make accurate clinical
assessment for predicting CBD stones and this should be the main deciding factor for
selection.
In all studies undertaken for selective PC a number of criteria were taken into account to
predict likelihood of CBD stones. As the existing methods of selection were at times
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subjective and vague an attempt has been made in this study to formulate a simple scoring
method to rationalizethe selection.

MATERIALS AND METHODS

220 cases of elective cholecystectomies were performed by one surgical finn for benign gall
bladder disease over a period of 3 years. Of these, 210 cases entered the study and all of
them had gall stone disease. Ten had to be excluded because of insufficient data. A protocol
was prepared and strictly followed. The cases of chronic dyspepsia, acute cholecystitis,
acute pancrcatitis and biliarycolics were all included in the study. The diagnosis of gall stone
was confinned by oral cholecystography and/or ultrasonography. Acute cholecystitis was
initially managed conservativelyand surgery was perfonned later as an elective procedure. A
number of criteria were used to determine the necessity of PC (Table-I). Each criterion was
given a certain weight (Schulenburg, 1969; Wilson, 1986) depending on its presumptive
importance in relation to choledocholithiasis.

Table I SurgicalCriteria and Scoring Method
Total Cases 210
Chronic Dyspepsia 116
AcuteCholecystitis 82
( BiliaryColic)
Acute p.dI1creatitis

Jaundice

( 55.23% )
( 39.04% )

9
34

( 4.28% )
( 16.19%)

CRITERIA
Acute Cholecystitis( Biliary Colic)
Jaundice
AcutePancreatitis
Investigations ( Liver Function Tests )
High Serum Bilirubin with Direct> Indirect
Serum bilirubin> 25 mmol / Litre
High Serum Alkaline Phosphatase
(>88IU/L)
High Serum Asperate Aminotransferase(SOOT)
( > 42 IU / L )
High Serum Alanine Aminotransferase( SOPT)
(>60IU/L)
Large MultipleStones
Small MultipleStones
( Diameter< 10mm )
DilatedCystic Duct
( > 4 mm )
DilatedCommonBile Duct
(> 12 mm )
Palpable Stone in Bile Duct
Indication for PC -Total score 7 or more

SCORES
1
2
3

4

3

I
3

3

5

7
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A total score of minimum 7 or more was taken as indication of PC in each case. A
preliminary scoring was first calculated from pre-operative criteria. Final scoring was done
during operation from per-operative criteria namely, number and size of stones in the gall
bladder, visual assessment of the diameter of the cystic and bile ducts and palpatory findings
for stone in the common hepatic and bile ducts. Ultrasonographic informations regarding
choledocholithiasis and the diameter of the CBD were kept secret until the surgeon had
completed the procedure and secn the films. Indication was thus decided on the basis of total
score and the answer was kept in a sealed envelope.Thereafter routine cholangiognlphy was
performed using a fine long vygon catheter introduced through the cystic duct. Threc films
were taken after injection of 3 mis, 5 mls and 7 mls of Urografin. Care was taken to preveIlt
air entering the catheter which was initially filled with saline and then continuously Oushed
during introduction.
Time taken for PC was 10-15minutes. Films with any doubtful negative shadows were also
reviewed by a consultant radiologist before final conclusion. The patients were followed up
in clinics following their discharge for an average of six months on a regular basis. Standard
tests were used for statistical evaluation as appropriate. The following parameters were
calculated to determinethe accuracyof thecriteria:

1. Positive predictive value (PPV) : This is the proportion of the patients in
whom the criterion was prescnt who had CBD calculi.

2. Sensitivity: This is the proportion of the patients with CBD calculi in whom
the criterion was present.

RESULTS

Age range of the patienL<;entering the study was 21 to 80 with a mean of 42. Female to male
ratio was 5:I approximately. However, sex mtio of the patienL<;with choledocholithiasis was
rather different being 2: 3 (female to male). 01'210 patienL<;PC was thought necessary in 64
(30.5%) and unnecessary in 146 (69.5%) on the basis of total scoring (Table II & III). Of
64 cholangiograms 44 were normal and 20 were thought abnormal mainly because of the
presence of negative shadows in the extrahepatic biliary tree consistent with
choledocholithiasis. However, 18 of these 20 proved positive on exploration. Of the two
false positive cholangiograms (0.95%) one was thought to have a small filling defect at the
lower end of CBD with little dye going to the duodenum and the other showed tortuous
distended CBD. One of these two patienL<;had delayed post operative recovery because of
right subphreniccollection which resolvedon medical treatment.
Of 146 patienL<;not indicated for PC 145 had normal X-rays. However, in one patient a
small silent stone (0.47%) was discovered by routine PC which revealed a persistent
negative shadow in lower part without any significant change in the diameter of the CBD.
Total score in this case was 4 and the main abnormal criterion was high alkaline
phosphatase. Of all PCs four (1.9%) were considered unsatisfactory due to leakage of dye
around the cystic duct as a result of dislodgement of the catheter. However, the cystic duct
and the CBD looked normal and palpationdid not reveal any abnormality.
In 95 patients (45.23%) one or more criteria of possible choledocholithiasis were present
and of these only 19 patients proved to have stone in CBD. No patient without any positive
criterion was found to have any stone in the CBD. Positive Predicting Values (PPV) and
sensitivityof differentcriteria are shown in Table IV.
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Table III -Scoring Method

PC indicated if total score is 7 or more.
PC not indicated if total score is less than 7.

"<t00

Total No. of No. of Almormal Positive False False Abnonnal Technically TO!;ll To!;! I Towl Casesof silcnt

Cases cases not cases Cholangio- m explo- Positive Negative Cholaangio Unsatisfactory Nonnal Abnonnal Cholcdocho stone over looked if

indicated indicated gram in ration in gram in PC PC PC lithiasis policy was selective

for PC for PC 84 cases 20 cases 146

210 146 6 20 18 2 - ( 0.47%» 4 189 21 19 1 (0.47% )

69.5% ) ( 30.5% ) 0.95% ) silentstone ( 1.9% ) ( 90% ) ( 10% ) (9.04% )

Total Less Than More Than Cases of silent Positive
Cases 7 7 Stone in CBD Predictive

overlooked Value (PPV )

210 ( 96.5% ) ( 30.5% ) ( 0.47% ) ( 99.52% )
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Table IV -Positive Predictive and Sensitivity Values

Prior to the introduction of per-operative cholangiography by Mirizzi (1938) the CBD was
explored mainly on the clinical criteria alone. This however, led to an increased number of
negative explorations with high morbidity and mortality. Although PC is regarded as the
most accurate determinant of choledochotomy, benefits of its routine use are questionable.
Recently some clinical studies have becn undertaken to determine efficacy of the selective
PC. Aim of this study was to review the policy and evaluate a reliable method for selection.
It is well known that PC has many advantages namely, identification of anatomical
abnormality of the extrahepatic biliary tree and il'>protection from damage (Morgenstern,
1982; Kitahama, 1986), confirmation of presence or absence of stone in the bile ducts,
diagnosis of silent stones (Cranley, 1980; Jolly, 1968;Pagama, 1980and Ghani, 1986) and
prevention of unnecessary choledochotomies (Kakos, 1972). However the procedure is not
always free from complications. Catheter insertion itself may cause damage to a very small
bile duct (White, 1985) and there is a possibility of introduction of infection to the hepato-
biliary tree, particularly if bile is infected. Lino et a\., Linas et aI., (1980) also reported
potential radiation hazard to the staff if adequate anti-radiation measures are not ensured in
the operation theatre.

85

Criterion No.of Patiensl,> with PPV Sensitivity
Patienl,> CBD Calculi % %

IndividualCriteria
Jaundice 34 14 41.1% 73.6%
Pancreatitis 8 1 12.5% 5.25%

High Bilirubin 40 14 35% 73.6%

High Alkaline Phosphatase 74 14 18.9% 73.6%

High SGOT 42 10 23.8% 52.6%

High SGPT 46 12 26% 63.1%
DilatedCBD 22 13 59% 68.4%

DilatedCystic Duct 17 8 50% 3\.5%

Palpable CBD Calculus 12 11 9\.6% 89%

Small Multiple Stones 46 14 30.4% 73.6%

B Groups of Criteria
Abnonnal Liver Function
tesL'; 24 13 54% 68.4%

High Serum Bilirubin and
Alkaline Phosphatase
DilatedCBD
DilatedCystic Duct 8 6 75% 3\.5%
Gall Stones

DISCUSSION
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However main hazards of PC are usually due to misinterpretation of the cholangiograms. A
false positive misinterpretation resulL..in unnecessary exploration of the CBD with its
concomitant of T-Tube, repeated cholangiograms and prolonged hospitalization (Bongo,
1987). Moreover exploration of the CBD may be associated with higher morbidity and
mortality than cholecystectomy alone (Havard, 1960). On the other hand a false negative
misinterpretation results in retained stones, some of which may become symptomatic,
requiring further treatment (Bergdahl, 1976 and Hicken, 1964) and thus increase the
perplexity of the problem. Variable incidences of both false positive and false negative
results were reported in almost all "studieson routine PC (Alinder, 1986 and Levin, 1983).
Another argument against routine PC is increasing cost (Holmin, 1980). Identification of
anatomical abnormality does not seem to be important in the prevention of duct injury if
basic principles of identificationof structures is strictly followed before ligation. In any case
most surgeons complete resection of the gall baldder before X-rays are secn. In our series
we had no duct injury which could be blamed on the lack of cholangiography. The argument
that a high percentage of unsuspected stones may be discovered by routine PC is refute by
other studies (Simpson, 1987 and Starke, 1980) in which only O. 2-0. 3% silent stones
were found. The reasons for high incidences of silent stones (3-10%) as reported in some
studies (Isaacs, 1980; Farha, 1976 and Wayne, 1976) are possibly that these studies were
retrospective and the criteria used to diagnose silent stones were variable. Many did not
include abnormal liver function tesL..and size of stone.
It may be argued that if silent stones are left behind not all stones should cause symptoms
(Kozall et aI, 1959) or else these can be extracted in 85-93% cases by endoscopic
sphincterotomy (Cotton, 1986 and Robert-Thompson, 1984). It is also claimed by some
authors that there is liule advanulge in detecting unsuspecting stone in CBD as they are
uncommon and may pass into the duod~numor remain entirely asymptomatic (Gerber, 1982
and Cader, 1980). The fact that stones may pass splmtaneously into duodenum is further
supported by the study of Acosta et a1.(1977) who found stones in stool of 85% patients
after an attack of acute pancreatitis.
The false positive result (0.95%) of this study wa.. less than that reported in many other
studies. There wa.. no false negative resulL..of PC and so was also claimed by Alinder et al.
(1986).
The predictive and sensitivity values of the individual criterion varied widely. The highest
PPV was for palpable CBD stone and the lowest was for pancreatitis.
These findings are perhaps consistent with general consensus. Once a stone is palpable in
the common bile duct, PC is absolutely indicated. Following attacks of pancreatitis stones
had been discovered in the stool of the majority of patienL..(Acosta, 1977). Perhaps this is
the reason for very low prediction of CBD calculi following pancreatitis. The study also
shows that the prediction of likelihood of choledocholithiasis increased when criteria were
grouped and considered together for the selection and so were the findings of Hauer Jensen
et al. (1985) and Mills et a1.(1982). Overall predictionof our Scoring Method was correct in
99.52% cases. Its failure to indicate PC for the patient with the silent stone was due to the
absence of positive criteria. On the other hand PC was indicated in false positive cases
because of higher scoring due to the presence of multiple positive criteria. Exploration in
these cases was done mainly on doubtful impression of choledocholithiasis. However
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negative exploration may be avoided if only presence of a persiSlCnLtilling defcct is regarded
as absolulC indication of choledochotomy (Stubbs, 1987).

This study thus questions the status of routine per-operative cholangiography during elective
cholecystectomy and concludes that PC may be done selectively. We advocalC Scoring
Method for selection. However this may need further evaluation.
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