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ABSTRACT

Bile Duct Injury (BDI) is an unfortunate complication of cholecystectomy, if not treated
properly may result in the death of the patient due to biliary peritonitis and sepsis or may
convert an otherwise healthy young person with a biliary cripple with benign biliary
stricture (BBS), cholangitis, secondary biliary cirrhosis, portal hypertension & liver failure.
A BDI, even after repair, adversely affects the quality of life and can be a financial disaster
for the patient and a legal one for the surgeon. As BDI is associated with health & financial
disaster, more attention needs to be paid both to prevent and to recognize early such
injury. After recognition the patient should be referred to a surgeon experienced in the
management of such injuries to avoid further complications.

Gall stone disease is common all over the world.
Laparoscopic cholecystectomy (LC), which has
become the gold standard of management of gall stone
disease, is associated with 2 to 4 times higher (0.5%)
risk of bile duct injury (BDI) than open cholec-
ystectomy'. Moreover BDI is an unfortunate
complication of cholecystectomy, if not treated
properly may result in the death of the patient due to
biliary peritonitis and sepsis or may convert an
otherwise healthy young person with a biliary cripple
with benign biliary stricture (BBS), cholangitis,
secondary biliary cirrhosis, portal hypertension & liver
failure. ABDI, even after repair, adversely affects the
quality of life>2and can be a financial disaster for the
patient*and a legal one for the surgeon®. Even after
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proper management, patient with BDI needs long time
follow up.

Most of the BDI are recognized in the early post-
operative period& less than half of these are during
operation®. There are several established iatrogenic
injury patterns identified in laparoscopic chole-
cystectomy. The prevalent type of injury involves
mistaking the common bile duct for the hepatic duct.
This occurs just distal to the common hepatic duct.
The common bile duct is clipped & divided, then gall
bladder retracted up, taking with it the common
hepatic duct until it is divided again closer to the base
of the liver, at the end there is distal common bile
duct clipped, upper hepatic duct transected. The
second most common type of injury occurs when the
distal clips are placed on the common bile duct & the
proximal clips are placed on the cystic duct. The end
result is a cystic duct stump leak with distal CBD
obstruction.

The third & least prevalent type is due to tenting of
the CBD from excessive retraction. The cystic duct is
identified & clipped, then the tented CBD is clipped
and divided. The result is excision of a short segment
of CBD with the cystic duct & gall bladder. In this
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case the patient presents with either biliary leak or
obstruction, depending on clip placement’. Right
hepatic duct injury occurs with & without anatomic
variation. In case of normal anatomy, overzealous
superior retraction leads to misinterpretation of the
right hepatic duct for the cystic duct. In case of cystic
from the right, both clipped & divided, then gall bladder
removal leads to excision of portion of right ductal
systems.

Recently Strasberg et al® classified bile duct injury &
stricture as Class-A, that is injury to small ducts in
continuity with the biliary system, with a leak in the
duct of luschka or the cystic duct. Class-B is injury
to a sectoral duct with resultant obstruction of part of
biliary system. Class-C is injury to a sectoral duct
with bile leak, bile leakage occurs from a duct not
continuous with biliary sytem. Class-D is injury to the
extra hepatic duct. Class-E1 is stricture more than
2cm. Class-E2 is stricture less than 2 cm from the
confluence of right & left duct. Class-E3 is stricture at
the bifurcation & Class-E4 is stricture involving the
right & left bile ducts, the left & right are not
continuous. Class-E5 is complete occlusion of all bile
ducts including sectoral ducts.(Figure 1)

Bile duct injury should be regarded as preventable,
though over 70 percent of surgeons regard is as
unavoidable. Hunter &Troidl have proposed several
techniques of preventing injury'?13. 300 telescope,
avoidance of diathermy close to the common hepatic
duct, dissection close to the gall bladder-cystic duct
junction, avoidance of unnecessary dissection close
to the cystic duct-common hepatic duct junction,
conversion to an open approach when uncertain.

c D

However, to apply these techniques, correct
interpretation of anatomy is required. To facilitate
orientation before starting dissection, Hugh'
recommends identifying Rouviere’s sulcus as a fixed
extra biliary point ventral to the right portal pedicle.
Dissection ventral to this allows a triangle of safe
dissection when gall bladder has been reflected
cephalad. The relative position of the cystic duct, the
cystic artery'® & the common bile duct should be
clearly identified. The “Critical View of Safety” (CVS)
technique recommends clearing the triangle of calot
of fat & fibrous tissue & taking the gall bladder off the
lowest part of its attachment to the gall bladder bed.
CVS clarifies the relations of the anatomic structures
that should be divided.

Recognition of bile duct injury at the time of
cholecystectomy allows an opportunity for the
hepatobiliary surgeon to assess its severity &
presence of a vascular injury. Given that as many as
90 percent of injuries will not be diagnosed during
surgery, a high index of suspicion is required in patients
who become unwell in the early post-operative
period’®. Initial symptoms may be non-specific;
patients are discharged from the hospital frequently
only to reappear a few days later with classical
symptoms & signs of bile leak or transection of bile
duct. These include jaundice, bilomas, sepsis, biliary
fistulas & biliary peritionitis'”'8. The median delay in
diagnosis is 1-2 weeks, but for strictures it may be
months or years'®. Any patient remaining unwell 48
hours after surgery should be investigated for possible
bile duct injury?°.

Figure 1 Strasberg classification of bile duct injury & strictur'®
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Investigations would usually include ultrasonography
& liver function tests. Increase in bilirubin & alkaline
phosphatase after 24-48 hours require re-evaluation
of the patient. Abdominal ultrasound may exclude
ductal dilatation but detection of fluid collections
mandates aspiration or drainage as undrained bile can
be lethal if left untreated?'. Presence of bile is
diagnostic of a bile duct injury & requires investigation
by a high quality cholangiogram. Magnetic Resonance
Cholangio- Pancreaticography is generally preferred
& should determine the need for ERCP if a minor duct
leak or distal obstruction due to choledocholithiasis
is confirmed?223,

Aminor (Strasburg type Aor C) injury detected during
cholecystectomy needs drainage only, sometimes
with ligation of subvesical/segmental duct; & a lateral
injury (Strasburg type D) can be repaired over a T-
tube or by post-operative endoscopic sphincterotomy&
stenting. A major BDI (Strasburg type E) can be
repaired with Roux-en-Y hepaticojejunostomy?2.23.24
if expertise & experience are available. Early repair
within 6 weeks of cholecystectomy are associated
with higher incidence of leak, stricture formation &
death?®. Tension free, mucosa to mucosa
hepaticojejunostomy performed in a single layer, using
interrupted fine absorbable sutures between unscarred
proximal bile ducts & a 60 cm long Roux-en-Y loop of
jejunum is the procedure of choice for all
cases?8(Figure 2). Delayed recognition of amajor bile
duct injury results in sepsis &/or an inflammatory
response; early definitive repair should not be done
as results are poor. Itis preferable to wait for 3 months
until the patient is well & in an anabolic state?” .
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Figure 2. Roux en Y Hepaticojejunostomy?®

All bilomas need to be treated with percutaneous or
open drainage till all the infection is subsided. The
location, extent & nature of the injury is to be defined
by cholangiogram. Patients with a cystic duct leak or
common bile duct stricture of minimal to moderate
severity are being treated with Percutaneous Biliary
Drainage (PBD) followed by chronic biliary intubation
with a large bore silicone catheter. Patients with a
common bile duct transection, ligation or severe
laceration or stricture are treated with PBD followed
by Roux-en-Y hepaticojejunostomy. In an study it is
found that cholecystectomy related bile duct injuries
are disastrous both healthwise& monetarily. Repair
of bile duct injuries can need 4.5 to 26 times the cost
of an uncomplicated LC. A well coordinated multi-
disciplinary team is required for management. An
interventional radiologist can spend a very significant
amount of time for care of this group of patients.
Ultimately a tremendous expenses are incurred for
the management of the patient?®. Long term follow up
is important as delayed & recurrent complications are
common?°,

As BDI is associated with health & financial disaster,
more attention needs to be paid both to prevent and
to recognize early such injury. After recognition the
patient should be referred to a surgeon experienced
in the management of such injuries to avoid further
complications.

References

1. Misawa T, Saito R, Shiba H, Son K,
Futagawa Y, Nojiri T, etal. Analysis of bile duct
injury (Stewart-Way classification) during
laparoscopic cholecystectomy. J Hepatobiliary
Pancreat Surg 2006; 13:427-34

2. Boerma, D, Rauws, EAJ, Keulemans, YCA,
Gergman, JGHM, Obertop, H, Huibregtse, K,
Gouma, DJ. Impaired quality of life 5 years after
bile duct injury during laparoscopic
cholecystectomy. Ann Surg 2001; 234:750-7

3. Melton, GB, Lillemoe, KD, Cameron, JL, etal.
Major bile duct injuries associated with
laparoscopic cholecystectomy: effect of surgical
repair on quality of life. Ann Surg 2002; 235:888-
95

4. Savader, SJ, Lillemoe, KD, Presscott, CA, etal.
Laparoscopic cholecystectomy-related bile duct
injuries: a health and financial disaster. Ann Surg
1997;225:268-73

5. Kern, KA. Malpractice litigation involving
laparoscopic cholecystectomy. Cost, cause and
consequences. Arch Surg 1997; 132:392-7

35



Vol. 23, No. 1, January 2019

Journal of Surgical Sciences

6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

36

G3uszek S, Kot M, Ba®chanowski N, et al.
latrogenic bile duct injuries—clinical problemsPol
Przegl Chir. 2014 Jan;86(1):17-25.

Branum G, Schmit C, Baillie J, et al.: management
of major biliary complications after laparoscopic
cholecystectomy. Ann surg. 1993;217:532-41.

West Cott CJ, Pappas TN. Benign biliary
strictures. In Cameron JL (ed). Current surgical
therapy.: st. Louis, Missouri, Mosby. 1998; pp
425-434, 6" ed.

Strasberg SM, Herti M, Soper Nj.: Analysis of
the problem of biliary injury during laparoscopic
cholecystectomy. J Am Coll surg. 1995; 180:101-
125.

Kwangsik Chun et al. Recent classifications of
the common bile duct injury: Korean J
Hepatobiliary Pancreat Surg 2014;18:69-72 http:/
/dx.doi.org/10.14701/kjhbps.2014.18.3.69

Francoeur JR, Wiseman K, Buczkowski AK,
Chung SW, Scudamore CH. Surgeons’
anonymous response after bile duct injury during
cholecystectomy. Am J Surg 2003; 185: 468—
475.

Hunter JG. Avoidance of bile duct injury during
laparoscopic cholecystectomy. Am J Surg 1991;
162: 71-76.

Troidl H. Disasters of endoscopic surgery and
how to avoid them: error analysis. World J Surg
1999; 23: 846-855.

Hugh TB. New strategies to prevent laparoscopic
bile duct injury — surgeons can learn from pilots.
Surgery 2002; 132: 826—835.

Fullum, T.M., Downing, S.R., Ortega, G., Chang,
D.C., Oyetunji, T.A., Van Kirk, K., et al. Is
Laparoscopy a Risk Factor for Bile Duct Injury
during Cholecystectomy? JSLS: Journal of the
Society of Laparoendoscopic
Surgeons,2013;17:365-370.

Abdel Wahab M, el-Ebiedy G, Sultan A, el-
Ghawalby N, Fathy O, Gad el-Hak N et al.
Postcholecystectomy bile duct injuries:
experience with 49 cases managed by different
therapeutic modalities. Hepatogastroenterology
1996; 43: 1141-1147.

Carroll BJ, Birth M, Phillips EH. Common bile
duct injuries during laparoscopic cholecystectomy
that result in litigation. Surg Endosc 1998; 12:
310-314.

Lee CM, Stewart L, Way LW. Postcho-
lecystectomy abdominal bile collections. Arch
Surg 2000; 135: 538-544.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Keulemans YC, Bergman JJ, de Wit LT, Rauws
EA, Huibregtse K, Tytgat GN et al. Improvement
in the management of bile duct injuries? J Am
Coll Surg 1998; 187: 246-254.

De Wit LT, Rauws EA, Gouma DJ. Surgical
management of iatrogenic bile duct injury. Scand
J Gastroenterol Suppl 1999; 230: 89-94.

Conn JH, Chavez CM, Fain WR. Bile peritonitis:
an experimental and clinical study. Am Surg 1970;
36:219-224.

Khalid TR, Casillas VJ, Montalvo BM, Centeno
R, Levi JU. Using MR cholangiopancreatography
to evaluate iatrogenic bile duct injury. AJRAm J
Roentgenol2001;177:1347-1352.

Yeh TS, Jan YY, Tseng JH, Hwang TL, Jeng LB,
Chen MF. Value of magnetic resonance
cholangiopancreatography in demonstrating
major bile duct injuries following laparoscopic
cholecystectomy. Br J Surg 1999; 86: 181-184.

Inui, H, Kwon, AH, Kamiyama, Y. Managing bile
duct injury during and after laparoscopic
cholecystectomy. J Hepatobiliary Pancreat Surg
1998; 5:445-9

Schol, FP, Go, PM, Gouma, DJ. Outcome of 49
repairs of bile duct strictures after laparoscopic
cholecystectomy. World J Surg 1995; 19:753-7

Blumgart, LH, Kelley, CJ, Benjamin, IS. Benign
bile duct stricture following cholecystectomy:
critical factors in management. Br J Surg 1984;
71:836-43

Strasberg SM, Picus DD, Drebin JA. Results of
a new strategy for reconstruction of biliary injuries
having an isolated right-sided component. J
Gastrointest Surg 2001; 5: 266—274.

Adel M. Khalaf et al. Management of bile duct
injuries: comparative study between Roux-en-Y
hepaticojejunostomy and primary repair with stent
placement: Journal of the Arab Society for Medical
Research 2013, 8:89-95

Scott J. Savader, M.D., Keith D. Lillimoe, M.D.,
Carol A. Prescott, R.N., et al.v Laparoscopic
Cholecystectomy-Related Bile Duct Injuries: A
Health and Financial Disaster. Ann Surg 1997;
225(3):268-273.

Mercado MA, Chan C, Tielve M, Contreras A,
Galvez Trevino R, Ramos Gallardo G et al.
latrogenic injury of the bile duct. Experience with
repair in 180 patients. Rev Gastroenterol Mex
2002; 67: 245-249.



