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BILE DUCT INJURIES
DURING OPEN AND LAPAROSCOPIC CHOLECYSTECTOMY
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SUMMARY - Bile duct injury is one of the most severe complications of cholecystectomy. Several multi-
center studies have demonstrated these injuries to be more commonly associated with laparoscopic chole-
cystectomy than with open cholecystectomy. During a 7-year period, from January 1995 till December
2001, 4528 patients underwent cholecystectomy at the University Department of Surgery, Sestre milosrd-
nice University Hospital in Zagreb, Croatia. Laparoscopic cholecystectomy was performed in 2657 (58%) of
these patients. Bile duct injury was recorded in 15 (0.33%) patients, three (0.16%) of them submitted to
open cholecystectomy. Of the latter, partial transsection of the common bile duct occurred in two patients
and complete transsection in one patient. In the series of patients with laparoscopic cholecystectomy, bile
duct injury occurred in 12 (0.45%) patients, with complete transsection of the common bile duct observed
in five, partial transsection in three, and bile duct injury with a metal clip in three patients. Common bile
duct stricture without apparent intraoperative injury developed in one patient during the late postopera-
tive period. All these 15 patients with iatrogenic bile duct injury that occurred during either open or laparo-
scopic cholecystectomy were surgically managed. Roux-en-Y choledochojejunostomy was performed in nine
patients, whereas the remaining six patients underwent common bile duct reconstruction by creating a
terminoterminal anastomosis and "T-tube insertion. Stricture of the anastomosis in the late postoperative
period developed in five of these patients, who underwent secondary reconstruction of biliary continuity by
Roux-en-Y choledochojejunostomy.
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Introduction

Cholecystectomy is the most frequently performed
operation in abdominal surgery'. Laparoscopic cholecystec-
tomy replacing open cholecystectomy is now performed
in more than 80% of patients surgically treated for symp-
tomatic gallstones?. Laparoscopic cholecystectomy has
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many advantages including less postoperative pain, ab-
sence of postoperative ileus, reduced hospital stay, faster
convalescence, and satisfactory cosmetic result. The mor-
tality rate after open and laparoscopic cholecystectomy is
0.5% and 0.014%-0.13%, respectively, whereas the respec-
tive morbidity rates are 15% and 0.14%-0.65%".

The complications which may occur during and after

any laparoscopic operation are grouped as follows:

1) injuries caused by Veress needle or trocar insertion:
bleeding from epigastric vessels, injury of large retro-
peritoneal vessels, injuries of abdominal organs, post-
operative wound infection, and postoperative hernia;
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2) injuries caused by laparoscopic instruments:
— mechanical: bile duct injuries, liver hemorrhage,
pneumothorax due to diaphragm injury,
— thermal: late common bile duct stricture, bowel ne-
crosis; and

3) complications of pneumoperitoneum: ventricular ar-
rhythmia, reduction of cardiac preload, reduction of
functional residual lung capacity, CO2 embolization,
pneumothorax, pneumomediastinum.

Additional complications associated with laparoscopic
cholecystectomy are bile duct injuries, bile leak from ac-
cessory bile ducts or due to clip displacement from the
cystic duct, retained stones in the common bile duct, per-
foration of the gallbladder, bleeding from the liver, cystic
or hepatic artery, and subphrenic abscess. Bile duct injury
can be iatrogenic or may occur due to abdominal trauma.

Bile duct injuries are most severe complications of lap-
aroscopic cholecystectomy. According to the results of sev-
eral multicenter studies, the rate of these injuries ranges
from 0.06% to 0.5%*. The rate of bile duct injuries on lap-
aroscopic cholecystectomy is 2- to 3-fold that recorded on
open cholecystectomy, however, the total number of com-
plications is lower in the former. There are several classi-
fications of the lesions of bile duct injures based on their
extent and etiology (Siewert, Waye)*’. The strictures (and
injuries) can also be classified according to the location on
the common bile duct (Bismuth)?.

"The most common reasons for bile duct injury on lap-
aroscopic cholecystectomy are:

1) difficult intraoperative findings with altered anatom-
ic relations in the area, which is quite common in acute
or subacute cholecystitis;

2) unclearidentification of the Calot’s triangle structures;

3) intraoperative bleeding from the cystic or hepatic ar-
tery; and

4) frequentanatomic variation in the region (of cystic duct

or cystic artery) and the lack of their identification and
recognition.

Patients and Methods

Our retrospective analysis showed that 4528 patients
had undergone cholecystectomy at the University Depart-
ment of Surgery, Sestre milosrdnice University Hospital,
Zagreb, Croatia, during the period from January 1995 till
December 2001. There were 3622 (80%) women and 906
(20%) men, mean age 49.6 (range 16-85) years. Symptom-
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atic gallstones were the indication for cholecystectomy,
either as an elective operation or as an emergency proce-
dure for acute cholecystitis. Preoperative evaluation includ-
ed clinical examination, standard laboratory tests, abdom-
inal ultrasonography (US), and endoscopic retrograde cho-
langiopancreatography (ERCP) in patients suspected of
bile duct stones or stricture of the papilla of Vater.

In total, 2657 (58%) patients were operated on by the
laparoscopic technique (Table 1). The percentage of lap-
aroscopic cholecystectomy showed a rising tendency and
reached 68% in the period after 1998. The technique used
at our Department is the French or European method of
laparoscopic cholecystectomy using 3 or 4 ports, their ba-
sis being founded by Mouret®. The year 1995 was chosen
as the starting point for this retrospective study because a
considerable number of laparoscopic cholecystectomies
had been performed at that time. The technique was
adopted earlier. In the same year, the first iatrogenic bile
duct injury was recorded'’. ERCP was performed in pa-
tients suspected of having sustained iatrogenic bile duct
injury to determine the localization of the injury. All pa-
tients with bile duct injuries associated with either open
or laparoscopic cholecystectomy were treated surgically
with either Roux-en-Y choledochojejunostomy or recon-
struction of the common bile duct by creating a termino-
terminal ('T'T") anastomosis with "T-tube insertion. Late
strictures of the anastomosis were treated surgically by
resection of the site of stenosis and creation of a new Roux-
en-Y choledochojejunostomy.

Table 1. The total Number of cholecystectomies and watrogenic bile
duct injuries at the university department of Surgery, Sestre milo-
srdnice University Hospital, Zagreb, from 1995-2001

Choleeystectom No. of No. of bile duct
Y Y patients (%) injuries (%)
Laparoscopic 2657 (58) 12 (0.45)
Open 1873 (42) 3 (0.16)
Total 4528 (F 3622/80%) 15 (0.33)

Results

Bile duct injury during cholecystectomy was recorded
in 15 (0.33%) of 4528 patients, i.e. in three and 12 patients
operated on by open cholecystectomy and laparoscopic
cholecystectomy, respectively (Table 1). Of these 15 pa-
tients with iatrogenic bile duct injury, five (33%) were
operated on for subacute or acute cholecystitis, and the
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Table 2. Types of bile duct injuries on laparoscopic cholecystectomy, time of recognition and mode of treatment

Type of injury No. of patients (%) Time of recognition Mode of treatment

Intraop. Postop. Postop T Biliodigestive
Early Late anastomosic anastomosis

Metal clip 4(33) 1 3 2 2

Partial transection 2 (16.7) 1 1 2

Complete transection 5(42) 2 3 1 4

Stricture 1(0.83) 1 1

Total 12 4 (33%) 7 (67%) 1 5 (42%) 7 (58%)

remaining ten patients underwent elective operation for
symptomatic gallstones.

Bile duct injury occurred in three patients (two female
and one male) on open cholecystectomy. One of these pa-
tients was operated on in the state of acute inflammation,
empyema of the gallbladder. In all three patients, the le-
sion was recognized in the early postoperative period and
iatrogenic injury was verified by ERCP. Reoperation was
performed in the early postoperative period, 5-17 days of
primary operation. Partial transsection of the common bile
duct was observed in two patients, and complete transsec-
tion in one patient. Roux-en-Y choledochojejunostomy was
performed in two of these patients, and T'T anastomosis
of the common bile duct with T tube insertion in one
patient.

Bile duct injury during laparoscopic cholecystectomy
was recorded in 12 patients (three male and nine female).
Four (33%) of these patients were operated on for acute
or subacute cholecystitis, whereas eight patients under-
went elective operation for symptomatic gallstones. In six

patients the injury occurred during the 1995-1998 period,
whereas in the remaining six patients it occurred after
1998. Complete transsection of the common bile duct was
recorded in five and partial transsection in three patients.
Bile duct injury due to metal clip application occurred in
three patients, and stricture of the common bile duct with-
out apparent intraoperative injury was detected in one
patient as a late postoperative complication (Table 2).
Intraoperatively, bile duct injury was recognized in four of
12 (33%) patients submitted to laparoscopic cholecystec-
tomy, with conversion to open surgery in three of these
patients. In one patient, reoperation was done during the
early postoperative period. The remaining eight patients
in whom injuries were postoperatively recognized were
surgically treated during the early postoperative period, 4-
22 days of laparoscopic cholecystectomy. Most patients
developed jaundice, bile leak from the abdominal drain was
noted, and two patients developed biliary peritonitis. A
common bile duct injury was demonstrated by ERCP in
all patients. Reconstruction of the common bile duct was

Table 3. Reoperations for late anastomosis strictures following operative treatment for bile duct injures during laparoscopic cholecystectomy

Type No. of Primary Time of Way of
of injury patients treatment occurrence Secondary treatment
stricture

Biliodigestive TT In all cases: resection of the site of stenosis

anastomosis anastomosis and creation a new biliodigestive anastomosis
Complete 3 3 6 months to 3 of which:
transsection several years — 1 previous PTC dilatation

of the site of stenosis
— 1 liver transplantation
Stricture 1 1 3 months 1
Metal clip 1 1 6months 1
Total 5of 12 (42%) 5of5
(100%)
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Table 4. Relationship between the rate of reoperation, and time and mode of treatment
(bile duct injures on laparoscopic cholecystectomy)

Primary No. of patients Reoperation for

treatment (N =12) late anastomosis
stricture

TT anastomosis 5 2 (29%)

Biliodigestive anastomosis 7 3 (43%)

Time to primary treatment:

intraoperative conversion 3 2.(67%)

early postoperative period 8 3 (37.5%)

carried out by creating a T'T anastomosis with T tube
placement in five patients, and by Roux-en-Y choledoch-
ojejunostomy in seven patients (Table 2).

Stricture of the anastomosis developed in five (42%)
of these 12 patients during the late postoperative period
(3 months to several years of laparoscopic cholecystecto-
my) and was demonstrated by ERCP. Secondary recon-
struction of biliary continuity was carried out in all five
patients by resecting the site of stenosis and creating a new
biliodigestive anastomosis by Roux-en-Y choledochojejun-
ostomy. Three of these patients were operated on at the
University Department of Surgery, Sestre milosrdnice
University Hospital in Zagreb (Tables 2-4).

Summary of patients reoperated on

1) One patient with complete transsection of the com-
mon bile duct on laparoscopic cholecystectomy was treat-
ed with Roux-en-Y choledochojejunostomy. The patient
developed liver insufficiency and underwent liver trans-
plantation several years later at another hospital.

2) In one patient, a common bile duct injury on lap-
aroscopic cholecystectomy caused by metal clip applica-

Fig. 1. ERCP: stricture of the common bile duct (arrow).
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tion was intraoperatively recognized and the procedure was
converted. The metal clip was removed and T'T anasto-
mosis of the common bile duct with T tube insertion was
created. The patient was reoperated on three months lat-
er for common bile duct stenosis, by resection of the site
of stenosis and creation of a new Roux biliodigestive anas-
tomosis.

3) In one patient, complete transsection of the com-
mon bile duct on laparoscopic cholecystectomy was intra-
operatively recognized. The patient underwent reopera-
tion with Roux-en-Y choledochojejunostomy in the early
postoperative period. The patient was hospitalized on
several occasions for cholangitis and evaluation of subhe-
patic collection. Stricture of the common bile duct was ver-
ified 6 months of laparoscopic cholecystectomy. Dilatation
of the stenosis and stent insertion on PTC were performed
at another hospital. Because of the occurrence of another
common bile duct stricture, the patient was reoperated
again at another hospital one year of laparoscopic cholecys-
tectomy.

4) One patient with complete transsection of the com-
mon bile duct on laparoscopic cholecystectomy was treat-
ed by Roux-en-Y choledochojejunostomy. One year of lap-
aroscopic cholecystectomy the patient was reoperated on
for cholangitis due to stricture of the common bile duct.
Reconstruction of the common bile duct was performed
by resection of the site of stenosis and creation of a new
Roux-en-Y choledochojejunostomy.

5) Eight days of laparoscopic cholecystectomy one
patient was reoperated on for peritonitis caused by secre-
tion from an aberrant bile duct. No common bile duct in-
jury was found. Six months of laparoscopic cholecystecto-
my the patient was reoperated on for common bile duct
stricture. The site of stenosis was resected and a new Roux-
en-Y choledochojejunostomy was performed.
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Discussion

The total number of complications is lower with lap-
aroscopic than with open cholecystectomy. Bile duct inju-
ry is the most severe complication of cholecystectomy and
is more common on laparoscopic than on open cholecys-
tectomy. According to our results, the rate of iatrogenic bile
duct injuries associated with laparoscopic and open chole-
cystectomy was 0.45% and 0.16%, respectively.

Bile duct injuries occurring during open and laparo-
scopic cholecystectomy may be recognized intraoperatively
or during the early or late postoperative period. According
to various authors, 27% to 66% of iatrogenic bile duct in-
juries are recognized intraoperatively®®. At our hospital, the
injury was recognized intraoperatively in one third of pa-
tients, being detected as bile leak into the subhepatic
space.

Clinical presentation of bile duct injury in the early
postoperative period includes pain, nausea, vomiting, fe-
ver, jaundice, prolonged bile secretion from the abdomi-
nal drain (which may also be the only sign), or peritonitis.
Stricture of the common bile duct that occurs in the late
postoperative period is accompanied by repeat bouts of
cholangitis or peritonitis. Any unexpected clinical presen-
tation in the postoperative period should raise suspicion
of complications. "To estimate the site and severity of the
lesion, additional diagnostic procedures are needed, in-
cluding abdominal US (for visualization of subhepatic col-
lection and dilatation of bile ducts), computed tomogra-
phy (the site of injury is demonstrated in 88% of cases),
ERCP (most important method for the diagnosis, the site
of injury demonstrated in 97% of cases), PTC, and MRCP
(ERCP shows only an approximate position of complete
bile duct transsection, thus PT'C or MRCP being neces-
sary). We performed US and ERCP in all our patients clin-
ically suspect of bile duct injury. Complete transsection of
the common bile duct was the most common injury.

When the injury is verified, biliary continuity should
be reconstructed and peritonitis treated. The following can
be done, depending on the type and severity of common
bile duct injury:

1) endoluminal placing of a stent in the common bile
duct (endoscopically);

2) TT anastomosis of the common bile duct with T
tube insertion;

3) Roux-en-Y choledochojejunostomy; and

4) reconstruction of biliodigestive continuity by je-
junum interpositioning''.
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At our hospital, common bile duct injuries were gen-
erally treated by Roux-en-Y choledochojejunostomy in
patients with complete transsection or stricture of the
common bile duct, whereas partial transsection of the com-
mon bile duct was generally treated by T'T anastomosis
and 'T" tube insertion.

Strictures of the common bile duct occurring in the late
postoperative period were generally managed as follows:

1) high strictures (Bismuth II, IIT and IV): the only
option is surgical reconstruction by resection of the site of
stenosis and creation of biliodigestive anastomosis (hepa-
tojejunal); and

2) low strictures (Bismuth I, at least 2 cm from the left
and right bile duct confluence): surgical reconstruction or
common bile duct dilatation on PTC followed by endolu-
minal stenting.

The iatrogenic bile duct injuries associated with lap-
aroscopic cholecystectomy were equally distributed in the
first and second half of the study period, i.e. six patients
before and after 1998 each. Although a higher rate of com-
mon bile duct injuries would be expected in the period
before 1998 due to the surgeons’ learning the technique,
the lack of its decline in the period after 1998 may be ex-
plained by the greater number of patients operated on lap-
aroscopically in general as well as of the patients operated
on for acute and subacute cholecystitis with all accompa-
nying discomforts and difficult intraoperative findings.
Three of the four patients with common bile duct injury
associated with laparoscopic cholecystectomy performed
for subacute or acute cholecystitis were operated on after
1998.

Conclusion

On laparoscopic cholecystectomy, the rate of common
bile duct injuries is 3-fold that on open cholecystectomy
(0.45% vs 0.16%). The most common type of iatrogenic
bile duct injury is complete transsection, accounting for
42% of these injuries. The treatment of common bile duct
injuries is burdened with a high number of anastomosis
strictures in the late postoperative period, which occurred
in 42% of the patients reoperated on. The number of pa-
tients requiring reoperation was relatively lower when the
iatrogenic injury was treated in the early postoperative
period than intraoperatively at the time of injury recogni-
tion (37.5% vs 67%). The expected reduction in the rate
of iatrogenic bile duct injuries on laparoscopic cholecystec-
tomy in the second half of the study period failed to oc-
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cur, which was explained by the frequent operative treat-
ment of patients with difficult intraoperative findings and
constant influx of surgeons entering the program of lap-
aroscopic cholecystectomy.

Although the latest experience has shown a decrease
in the rate of iatrogenic bile duct injuries associated with
laparoscopic cholecystectomy, it is not possible to avoid
them completely. Therefore, we cannot put too much
emphasis on the importance of prevention as the most rel-
evant factor in reducing the number of iatrogenic lesions
of the common bile duct during laparoscopic cholecystec-
tomy. The prevention includes the following:

* clearvisualization and identification of all structures of
Calot’s triangle before applying metal clips and divid-
ing the structures,

e clipping the cystic arteries before binding the cystic
duct,

e awareness of the frequent presence of anatomic varia-
tion in the region,

e performing surgery in the early stage of acute cholecys-
titis, and

* not delaying conversion to open surgery when neces-
sary.
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Sazetak

OZLJEDE GLAVNOG ZUCOVODA TIJEKOM OTVORENE I LAPAROSKOPSKE KOLECISTEKTOMIJE U
KLINICKOJ BOLNICI “SESTRE MILOSRDNICE” OD 1995. DO 2001. GODINE

Z.Puljiz, 1" Kuna, B. D. Franjic, H. Hochstadter, A. Matejcic 1 M. Bekavac-Beshn

Ozljeda glavnog Zucovoda jedna je od najtezih komplikacija kolecistektomije. Nekoliko je multicentri¢nih studija pokazalo
kako su ove ozljede ¢escée kod laparoskopske negoli kod otvorene kolecistektomije. Tijekom sedmogodisnjeg razdoblja, od sije¢nja
1995. do prosinca 2001. godine, na Klinici za kirurgiju Klini¢ke bolnice “Sestre milosrdnice” u Zagrebu izvedena je kolecistektomija
u 4528 bolesnika. Laparoskopska kolecistektomija uéinjena je u 2657 (58%) bolesnika. Ozljeda glavnog Zucovoda zabiljeZena je
u 15 (0,33%) bolesnika. Ozljeda glavnog Zucovoda nastala je u troje (0,16%) operiranih bolesnika metodom otvorene
kolecistektomije. Djelomicno presijecanje glavnog Zucovoda nastupilo je kod dvoje bolesnika, a potpuno presijecanje kod jednog
bolesnika. U skupini bolesnika kod kojih je u¢injena laparoskopska kolecistektomija do ozljeda glavnog Zucovoda doslo je u 12
(0,45%) operiranih: potpuno presijecanje glavnog Zuc¢ovoda u petero, djelomicno presijecanje u troje, ozljeda metalnom kopcom
takoder u troje te suZenje glavnog Zucovoda bez intraoperacijski vidljive ozljede u jednog bolesnika i to u kasnom poslijeopera-
cijskom razdoblju. Svi bolesnici s jatrogenom ozljedom glavnog Zucovoda koja je nastala nakon otvorene ili laparoskopske kole-
cistektomije lije¢eni su kirurski. Koledokojejuno-anastomoza po Rouxu izvedena je u devetoro bolesnika a kod Sestoro bolesnika
napravljena je rekonstrukcija glavnog Zu¢ovoda pomoc¢u terminoterminalne anastomoze i uvodenjem I" cjevéice. Suzenje
anastomoze nastupilo je u kasnom poslijeoperacijskom razdoblju u petoro bolesnika. Zato je kod njih izvedena sekundarna
rekonstrukeija Zu¢nog kontinuiteta pomocu koledokojejuno-anastomoze po Roux-u.

Kljuéne rijeci: Ozljede glavnog £ucovoda, etiologija; Glavni Zucovod-kirurgija; Kolecistektomija, laparoskopska, metode; Intraoperacijske
komplikacije, kirurgija

Acta Clin Croat, Vol. 42, No. 3, 2003 223



