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HAS LAPAROSCOPIC CHOLECYSTECTOMY CHANGED
PATTERNS OF PRACTICE AND PATIENT OUTCOME

IN ONTARIO?

Marsha M. Cohen,*tt MD, FRCPC; Wendy Young,* MA; Marc-Erick Th riault,* BSc (Hon);

Rod Hernandez,* BSc

Objective: To examine the effect of the introduction of laparoscopic cholecystectomy (LC) on patterns of
practice (number of cholecystectomy procedures, case-mix and length of hospital stay) and patient
outcomes in Ontario.

Design: Cross-sectional population-based time trends using hospital discharge data.
Setting: All acute care hospitals in Ontario where cholecystectomy was provided.
Patients: All 119 821 Ontario residents who underwent cholecystectomy between 1989-90 and 1993-94.

After exclusions (initial bile duct exploration, cancer, incidental cholecystectomy, or missing codes for
age, sex or residence) 108 442 patients remained.

Outcome measures: Number of cholecystectomy procedures, proportion of patients with acute or chronic
gallstone disease, length of hospital stay, and rates of death, readmission, and bile duct injury and
other in-hospital complications after cholecystectomy by year.

Results: The number of cholecystectomy procedures increased by 30.4% between 1989-90 and 1993-94.
The number of patients with chronic gallstone disease increased by 33.6%, and the number who un-

derwent elective surgery increased by 48.3%. The proportion of procedures performed as LC increased
from 1.0% in 1990-91 to 85.6% in 1993-94. Patients who received LC tended to be younger female
patients with chronic gallstone disease with no coexisting conditions undergoing elective operations.
The mean length of stay, adjusted for case-mix differences, was significantly lower in 1993-94 than in
1989-90 (2.6 days v. 7.5 days) (p < 0.05); the values for LC and open cholecystectomy in 1993-94
were 1.8 days and 7.3 days respectively. The decrease in the crude death rate over the study period
(0.3% to 0.2%) was not significant (relative odds 1.10, 95% confidence interval [Cl] 0.72 to 1.69). In
1993-94 the adjusted risk of readmission to hospital within 30 days was 1.38 (95% Cl 1.19 to 1.58) as

compared with 1989-90. Over the 5 years the rate of bile duct injuries tripled (0.3% in 1989-90 v.

0.9% in 1993-94). The adjusted risk of having at least one complication after cholecystectomy in
1993-94 was 1.90 (95% Cl 1.75 to 2.07) as compared with 1989-90.

Conclusions: LC has had a substantial effect on the number of cholecystectomy procedures performed,
the type of patient having the gallbladder removed and the length of hospital stay. Death rates are un-

changed, but the odds of readmission and in-hospital complications are both increased. Future research
should be directed toward determining the reasons for the overall increase in rates, developing meth-
ods to reduce bile duct injuries and identifying other relevant outcomes, such as patient satisfaction
with the procedure.

Objectif: Examiner leffet de la mise en oeuvre de la cholecystectomie par laparoscopie (CL) sur les ten-

dances de Ia pratique (nombre de cholecystectomies, composition de la clientele et duree de l'hospitali-
sation) et sur les resultats chez des patients de l'Ontario.
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Conception Tendances temporelles stratifiees representatives transversales fondees sur des donnees rela-
tives aux sorties des h6pitaux.

Contexte Tous les hopitaux de soins actifs de l'Ontario out l'on a pratique des chol&ystectomies.
Patients Les 119 821 residents de l'Ontario qui ont subi une cholecystectomie entre 1989-1990 et

1993-1994. Apres les exclusions (exploration initiale des canaux biliaires, cancer, cholecystectomie ac-
cessoire ou codes d'age, du sexe ou de la residence manquants), il est reste 108 442 patients.

Mesures des resultats: Nombre de cholecystectomies effectuees, proportion des patients souffrant de
problemes aigus ou chroniques de calculs biliaires, duree de I'hospitalisation, taux de deces, de rehospi-
talisation et d'atteinte des canaux biliaires, ainsi que d'autres complications au cours de I'hospitalisation
apres la cholecystectomie, par annee.

Resultats: Le nombre de cholecystectomies a augmente de 30,4 % entre 1989-1990 et 1993-1994. Le
nombre de patients atteints de problemes chroniques de calculs biliaires a augmente de 33,6 % et celui
des patients qui ont subi une intervention chirurgicale elective a augmente de 48,3 %. La proportion
des CL est passee de 1,0 % en 1990-1991 'a 85,6 % en 1993-1994. Les patients qui ont subi une CL
avaient tendance 'a etre de jeunes femmes souffrant de problemes chroniques de calculs biliaires sans af-
fection concomitante, qui ont subi des interventions electives. La duree moyenne du sejour, corrigee
des differences selon la composition de Ia clientele, etait beaucoup plus courte en 1993-1994 qu'en
1989-1990 (2,6 jours c. 7,5 jours) (p < 0,05); les valeurs relatives 'a la CL et 'a la cholecystectomie ou-
verte, en 1993-1994, etaient de 1,8 jours et de 7,3 jours, respectivement. La diminution du taux brut de
d'ces au cours de la periode d'etude (0,3 % 'a 0,2 %) n'etait pas significative (ratio des probabilites rela-
tives, 1,10, intervalle de confiance [IC] 'a 95 %, 0,72 'a 1,69). En 1993-1994, le risque corrige de rehos-
pitalisation dans les 30 jours s'etablissait 'a 1,38 [IC 'a 95 %, 1,19 a 1,58) comparativement a 1989-1990.
Au cours de la periode de 5 ans, le taux d'atteinte des canaux biliaires a triple (0,3 % en 1989-1990 c.
0,9 % en 1993-1994). Le risque corrige davoir au moins une complication apres une cholecystectomie
en 1993-1994 s'etablissait 'a 1,90 (IC 'a 95 %, 1,75 'a 2,07) comparativement 'a 1989-1990.

Conclusions : La CL a eu un effet important sur le nombre de cholecystectomies effectuees, le type de pa-
tients subissant une ablation de la vesicule biliaire et la dur6e de l'hospitalisation. Les taux de dec's
nont pas change, mais les taux de rehospitalisation et de complications lYh6pital ont tous deux aug-
mente. Les recherches futures devraient viser 'a determiner les raisons de l'augmentation globale des
taux, mettre au point des m6thodes afin de r6duire les atteintes des canaux biliaires et 'a definir
d'autres resultats pertinents, comme la satisfaction des patients face Iintervention.

The use of cholecystectomy, a frequently performed
surgical procedure, has important implications for

resource allocation in the provincial health care system.'
In Ontario laparoscopic cholecystectomy (LC), first in-
troduced in 1990, has now essentially replaced the open
approach to become the preferred surgical technique for
removing the gallbladder.2 Benefits to patients are
claimed to be lower cost per case, less postoperative pain
and need for analgesia, shorter hospital stays and earlier
return to work."4
On the negative side, US studies have shown in-

creases of 21 % to 60% in the rate of cholecystectomy
after LC was introduced.,,", The reasons for the in-
creases are speculative but may be related to a pent-up
demand among symptomatic patients previously refused
or refusing major surgery.'2 Alternatively, the increase
may reflect a broadening of accepted indications for the
procedure. Patients previously thought to have question-
able indications attributable to gallstones may now be
offered the new technique because of the presumed
lower risk of complications."-'4 One recent US study, in
fact, suggests that the threshold for cholecystectomy has
been lowered: the proportion of patients with uncompli-
cated gallstone disease undergoing elective surgery in

Pennsylvania increased by 52% after the introduction of
LC."I We do not know whether such changes have also
occurred in Canada.

Outcomes after open cholecystectomy (OC) were
well documented in the past, with a decline in death rates
seen before the introduction of LC.'5-'7 None the less,
given the wide acceptance of LC, it would be important
to determine whether there has been an effect on rates of
death or other complications after cholecystectomy.
Early reports have shown an increase in bile duct injuries
after LC, attributed by some authors to a learning
curve.'>20 Based on data from hospital series, the rate of
bile duct injuries following OC was reported to range
from 0.1% to 0.3%,21,22 whereas that after LC was found
to be 3 to 10 times higher.2324 These rates reflect results
from tertiary care hospitals; the rate of such injuries
among the general surgical population is not known.
We used population-based data to look at the effect

of LC in Ontario. We examined whether LC has af-
fected the patterns of practice of cholecystectomy in

terms of the overall number of procedures performed,
the types of patient undergoing cholecystectomy and
the length of hospital stay. We also examined whether
such changes have had an effect on patients, as deter-
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mined by three outcome measures: rates of death, re-
admission and in-hospital complications.

METHODS

We obtained hospital discharge data for the fiscal
years 1989-90 to 1993-94 for Ontario from the Can-
adian Institute for Health Information. The data ex-
tracted included demographic information, health care
number, dates of hospital admission and discharge, sur-
gical procedures (coded according to the Canadian
Classification of Diagnostic, Therapeutic and Surgical
Procedures [CCP]25) and diagnoses (coded according to
the International Classification of Diseases, 9th
revision26). All records with a primary procedure code for
cholecystectomy (CCP code 63.12) or LC (CCP code
63.14) were selected. A supplementary code available for
1992 and 1993 allowed the determination of cases con-
verted from LC to OC. These cases are tabulated with
the OC procedures in the tables.

Records in which cholecystectomy was not the first
procedure either were associated with a diagnosis of can-
cer or were "incidental to other major gastrointestinal
surgery. Because these cases would not have had the
same indications and patterns of use as primary chole-
cystectomy, they were excluded from the study. For sim-
ilar reasons, we also excluded cases with bile duct explo-
ration or cancer of the bile ducts. Other cases were
excluded because of missing codes for age, sex or resi-
dence (less than 3% of records).

To assess whether there had been changes in patient
case-mix over time, we determined from the hospital
discharge records the proportion of patients who had
undergone cholecystectomy by age, sex, presence of
other condition(s),27 type of admission (emergency or
elective) and discharge diagnosis (acute or chronic gall-
stone disease) (Appendix 1) for the 5 years and by surgi-
cal approach (OC or LC).
We used the admission and discharge dates from the

hospital discharge record to determine the length of
hospital stay. Since some patients with numerous med-
ical problems had very long stays not related to chole-
cystectomy, our analysis of length of stay included only
"typical" cases. These are patients receiving a complete
course of treatment whose length of stay is less than a
statistical trim point.28 The Canadian Institute for Health
Information uses Tukey's formula19 to calculate the trim
point. The range of lengths of stay, in days, is divided
into quartiles. The number of days at the first quartile is
subtracted from the number of days at the third quartile
to give an interquartile range. The trim point is deter-
mined by adding the number of days at the third quartile
to twice the interquartile range. Since even with typical
cases very long stays could skew the average, both aver-

age (mean) and modal lengths of stay are presented.
We determined rates of death after cholecystectomy

from information on in-hospital deaths on the hospital
discharge records. Only deaths that occurred within 30
days after the procedure were included because deaths
occurring after that are much less likely to be related to
the primary procedure. 133 As well, we included any
deaths of patients readmitted to an Ontario hospital
who died within 30 days after the initial procedure. The
rate of death was determined for OC, LC and all chole-
cystectomy procedures over time.

All the hospital discharge records were entered into a
software program (COMBINE) based on record linkage34
that has previously been used to determine the rate of
readmission after surgery.35 We determined the number of
patients who had undergone primary cholecystectomy
who were readmitted to an Ontario hospital within 30
days regardless of the reason for readmission.3-38 Most re-
lated complications requiring readmission to hospital
would be evident within 30 days after the primary proce-
dure.36 The rate of readmission was determined for OC,
LC and for all cholecystectomy procedures.
We used criteria from the Health Care Financing Ad-

ministration based on 1986-87 data for Medicare pa-
tients in the United States39 to determine the rate of in-
hospital complications. The criteria were developed by
an expert panel of four general surgeons who identified
adverse events of three types: "complications related to a
particular procedure, failure of the procedure to achieve
its therapeutic goal, and untoward events associated with
the natural history of the disease.`19 We examined each
hospital discharge record for adverse events of interest
in any of eight diagnostic or procedure code fields on
the record. Complications were grouped into six cate-
gories (bile duct injuries, other bile-duct-related prob-
lems, gastrointestinal, infectious, surgical or other).
However, if one hospital stay contained more than one
diagnostic code of interest, more than one complication
for the same patient would be counted. Thus, we also
determined the number of patients with at least one
complication.

The case-mix of patients undergoing cholecystec-
tomy has changed. Using multiple logistic regression,
we determined the relative odds over time of dying, of
being readmitted within 30 days and of having at least
one complication as compared with OC in 1989-90. We
controlled for differences in age, sex, residence, type of
hospital (teaching or community), comorbidity index,27
type of admission (emergency or elective) and type of
diagnosis (acute or chronic). A p value of less than 0.05
was considered statistically significant. We used multiple
linear regression to compare length of stay over time
with that in 1989-90 after adjusting for the same factors.
We assessed trends in complications over time using the
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Cochrane-Armitage test for trend,4" with significance
accepted at the p < 0.05 level. All the data were analysed
with the use of the SAS statistical package (version 6.09,
SAS Institute, Inc., Cary, NC, 1995).

RESULTS

The number of cholecystectomy procedures in On-
tario rose from 18 451 in 1989-90 to 24 056 in
1993-94, an increase of 30.4% (Table 1). The rise was
not equally distributed: the number increased by 19. 1 %
among patients aged 15 to 34 years, as compared with
38.4% among those aged 65 years or more. The number
of patients with chronic gallstone disease rose by 33.6%
over the study period, in contrast with an increase of
8.8% among those with acute disease. The number of
elective cases increased by 48.3%, whereas the number
of emergency cases fell by 15.1 %. The increase in the
numbers of cholecystectomy procedures was paralleled
by a rise in the rate of such procedures per 10 000 popu-
lation (aged 15 years or more).

In 1990-91, 1.0% of cholecystectomy procedures
were performed by the laparoscopic approach, as com-
pared with 85.6% in 1993-94. The rates of conversion
from LC to OC were 4.3% and 5.5% in 1992-93 and
1993-94 respectively. The proportion of OC procedures
that had been converted from LC was 17% in 1992-93
and 34% in 1993-94 (data not shown).

Male patients accounted for 26.9% of the OC proce-
dures in 1989-90; this proportion rose to 42.3% in
1993-94 (Table 1). Similarly, patients aged 65 years or
more accounted for 37.7% of the OC procedures in
1993-94, as compared with 20.5% in 1989-90. A higher
proportion of patients who underwent OC than under-
went LC had at least one coexisting condition, had acute
disease and underwent surgery on an emergency basis.

OC was more frequently performed at community hos-
pitals over time; LC, which was first performed mainly at
teaching centres, also was more frequently performed in
community hospitals over time (data not shown).

Despite marked shifts between OC and LC over
time, overall the proportions of total cholecystectomy
procedures performed in male patients, among the vari-
ous age groups and in patients with at least one coexist-
ing condition were essentially unchanged. In contrast,
the proportion of patients with acute disease fell over
time, as did the proportion of emergency or urgent
cases.

The mean length of stay for cholecystectomy fell
from 7.5 days in 1989-90 to 2.6 days in 1993-94 (Table
2). The length of stay for LC decreased from 4.0 days in
1990-91 to 1.8 days in 1993-94; the respective figures
for OC were 7.5 and 7.3 days. After case-mix differences
were adjusted for, the average length of stay for chole-
cystectomy was significanitly lower in 1993-94 than in
1989-90 (p < 0.05).
The crude rate of death after cholecystectomy fell

from 0.3% in 1989-90 to 0.2% in 1993-94 (Table 3).
After differences across time in case-mix were adjusted
for, the relative odds of dying were not significantly dif-
ferent in 1993-94 as compared with 1989-90 (relative
odds 1.10, 95% confidence interval [Cl] 0.72 to 1.69).
The number of deaths after LC were few but increased
from 7 in 1991-92 to 14 in 1993-94, 6 of which oc-
curred on readmission to hospital. The total number of
deaths after cholecystectomy was essentially unchanged
over the 5 years.

The number of patients readmitted to hospital within
30 days after cholecystectomy doubled over the study
period (440 v. 882), and the readmission rate increased
from 2.4% to 3.7% (Table 3). The increase in readmis-
sion rates was statistically significant; the relative odds of
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being readmitted in 1993-94 were 1.38 (95% Cl 1.19 to
1.58) as compared with 1989-90.

In 1989-90 the rate of bile duct injury after cholecys-
tectomy was 0.3%; by 1993-94 this rate had increased
to 0.7% for LC and 2.1% for OC (Table 4). The
1992-93 and 1993-94 rates for all cholecystectomy pro-
cedures were higher than the "historical" values in
1989-90. The number of such injuries increased by
305% over the study period. The overall rate of other
bile duct complications also increased, from 0.8% in
1989-90 to 1.5% in 1993-94. The number of such com-
plications rose by 130% over the 5 years.

The overall rate of gastrointestinal complications was
0.7% in 1989-90 and 1.2% in 1993-94; the rates for LC
and OC in 1993-94 were 0.9% and 3.2% respectively.
The rates for infectious and general surgical complica-
tions following LC decreased over the study period from
the historical rate in 1989-90, and the rates for other
complications stayed the same (0.3% in both 1989-90
and 1993-94). All time trends between 1989-90 and
1993-94 were statistically significant (p < 0.0001) except
for the category "other complications" (p = 0.65).

The proportion of patients who had at least one com-

plication in 1989-90 was 7.9%; in 1993-94 this rate was
5.6% for LC and 21.4% for OC. However, after differ-
ences in case-mix were adjusted for, the relative odds of
having a complication in 1993-94 were 1.90 (95% Cl
1.75 to 2.07) as compared with 1989-90. The number of
patients with at least one complication increased by
30.6% over the study period.

DISCUSSION

The introduction of LC in Ontario has been associ-
ated with a marked change in the practice of cholecys-
tectomy in terms of the number of procedures per-
formed, the types of patient undergoing cholecys-
tectomy, the rapid shift from OC to LC and the length
of hospital stay.

An increase of 30% in the number of cholecystec-
tomy procedures performed in Ontario occurred be-
tween 1989-90 and 1993-94, but the age, sex and co-
morbidity profiles of the patients were similar over the 5
years. In contrast, the proportion of patients with un-
complicated gallstone disease or with elective admission
increased significantly. These findings are similar to

ljthg.eayap,roach198 1990-91 1991242' 1992-93 1.S

LC ~ ~~ ~ ~ ~ ~ ~ ~ 5 4. 0' ; f S7Rs, 0
54 55 45 ~ )

.-029 0.28 0.36 4,-2'9.LC.5 . ;..z :..:... .... - 00i.08 -0.x0;s.X>-: . ]^''r_ -
Totalf7 i;;;5 " !-. 0.'a29"' ,,! ,, 0.28 0 0.210

Ri§-90<ita-iS-;gj§9zasv&ti fiiw1f? 7itWi ; S ii+7§ t; 9 ; t ; ; odr *1 0.84**; ;5B°H 9t tJ>'0P1(- W.

(mad98.%cc*nftdenc.inturvaI[CID) 1.00 (0.57-1.24) (0.51.3)(O

496 CAN MED ASSOC J * 15 FEVR. 1996; 154 (4)



those reported in a US study' and support the theory
that the increase in cholecystectomy rates is attributable
to a lowering of the threshold for surgery. To support or
refute this theory more definitively, the indications for
the procedure before LC was introduced could be com-
pared with those after its diffusion to determine whether
indications have changed. Such a study may be feasible:
a large-scale medical record review may provide these
data. Given that the rates of cholecystectomy in the
mid-1980s in Ontario were already three times those in

The shift from OC to LC has taken place in a remark-
ably short time. The rapid changes were accompanied
by shifts in patient populations. By 1993-94 patients un-

dergoing OC tended to be elderly, to be sicker, to un-
dergo the procedure on an emergency or urgent basis
and to have previously undergone failed LC. In less than
4 years hospitals in Ontario acquired equipment for LC,
surgeons were trained in the new procedure, and hospi-
tals decreased their length of stay for cholecystectomy.
Yet, all these events were taking place during an era of

Europe,' such a study may provide valuable insights into severe monetary constraints in the health care system.
the reasons for the rate increases. This shows that hospitals and providers can change their
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practice patterns in very short order and that innova-
tions can be put into place even in times of fiscal con-
straints, especially if they promise to save money. The
increase in the rate of cholecystectomy over the study
period suggests that there has not been difficulty of ac-
cess for patients to this surgical procedure. However, we
do not know whether the decrease in 1993-94 was be-
cause of declining numbers of patients or restrictions in
operating room time or hospital beds.

There were significant changes in the patterns of
practice of cholecystectomy across the province over
the study period. What, however, has been the effect on
patient outcomes? Rates of death after cholecystectomy
were virtually unaffected, a finding similar to that of
Steiner and colleagues9 in Maryland over approximately
the same period. The low death rates following LC are
likely due to the selected patient population and the in-
crease in the number of healthy patients undergoing
cholecystectomy and cannot be shown to be due neces-
sarily to any inherent benefits of LC itself. Patients dy-
ing after cholecystectomy in 1992-93 and 1993-94
tended to be elderly and sicker, the same types of patient
who were at risk for dying after OC in 1989-90.

The rate of bile duct injuries tripled over the study
period. We have too few years of data to confirm or re-
fute the learning-curve hypothesis, but the decrease in
the numbers of such injuries from 1992-93 to 1993-94
is reassuring. The rate of bile duct injuries after LC that
we observed is probably underestimated, and the rate af-
ter OC likely overestimated. This is because at least
34% of the OC procedures in 1993-94 were cases that
had been converted from LC. Although we did not ex-
amine the reasons for conversion, it is likely that a con-
siderable proportion were because of bile duct injuries.4
We found that the adjusted rates of other complica-

tions after LC, -such as infectious or general surgical
problems, were similar to or lower than those observed
after OC in 1989-90. The much higher rates of compli-
cations after OC in 1992-93 and 1993-94 are due to the
fact that older patients with more complex indications
have been undergoing OC in recent years. After case-
mix differences across time were controlled for, the odds
of having any complication after cholecystectomy was
very much increased. Thus, a true assessment of patient
outcomes after cholecystectomy must consider overall
rates, not solely rates after LC. This means that the "bur-
den" of complications after cholecystectomy has essen-
tially not declined but, rather, has been shifted from one
group of patients to another, namely, those undergoing
OC.

The rate of readmission to hospital was also markedly
increased over the study period. The reasons for this are
unclear. It is possible that the decreasing length of hospi-
tal stay may mean that some patients may have been dis-

charged too early42 or may have had a planned readmis-
sion." However, a study in Manitoba on other condi-
tions did not show an increase in rates of planned re-
admission.," Bile duct injuries after LC may at least par-
tially explain some of the observed increase. Clearly, this
is an area for further study.

As with any study using administrative data, our study
has a number of limitations. First, our data are from hos-
pital discharge abstracts, and we did not perform a chart
review to confirm the diagnosis or the extent of compli-
cations. It is possible that the rate of conversion from LC
to OC was underestimated owing to the dependence on
a supplementary code.

Second, there may be variations across hospitals in
the stringency with which coding is performed, and
coding.may have been more rigorous in recent years;
these may account for some of the increases seen. How-
ever, given the magnitude of the increases, it is unlikely
that they could be ascribed solely to coding practices.

Other study limitations relate to the unavailability of
information on other patient outcomes. We could not
trace deaths that occurred outside of hospitals, nor could
we determine visits to physician offices or emergency
departments that may have been related to the surgery.
More important, however, we did not have information
on the patients' point of view regarding decreased dis-
ability and earlier return to work; these benefits may be
of considerable magnitude.

In conclusion, the introduction of LC has had a sub-
stantial effect on practice patterns and patient outcomes
in Ontario. The main benefits may lie in enhanced pa-
tient satisfaction rather than in savings to the hospital
sector. Patient surveys to determine whether LC is asso-
ciated with less postoperative disability, a better cos-
metic result and earlier return to work or usual activities
are indicated. Future research should also evaluate meth-
ods to reduce bile duct injuries and determine the rea-
sons for the increase in the numbers of cholecystectomy
procedures being performed.
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Category; ICD-9 code* Diagnosis

"Acute" diagnosis Calculus of gallbladder with acute
574.0 cholecystitis

574.3 Calculus of bile duct with acute
cholecystitis

575.0 Acute cholecystitis

575.2 Obstruction of gallbladder

"Chronic" diagnosis Calculus of gallbladder with other
574.1 cholecystitis

574.2 Calculus of gallbladder without mention of
cholecystitis

574.4 Calculus of bile duct with other
cholecystitis

574.5 Calculus of bile duct without mention of
cholecystitis

575.1 Other cholecystitis

575.3 Hydrops of gallbladder

575.4 Perforation of gallbladder

575.5 Fistula of gallbladder

575.6 Cholesterolosis of gallbladder

575.8 Other

575.9 Unspecified

Bile duct injury
576.3 Perforation of bile duct

998.2 Accidental puncture or laceration during a
procedure

Other bile duct problem
576.1 Cholangitis

576.2 Obstruction of bile duct

576.4 Fistula of bile duct

574.5 Calculus of bile duct without mention of
cholecystitis

998.6 Persistent postoperative fistula

576.0 Postcholecystectomy syndrome

63.82, 63.86t Endoscopic sphincterotomy

*International Classification of Diseases, 9th revision.26
tCanadian Classification of Diagnostic, Therapeutic and Surgical Procedures.25
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