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Abstract

Iatrogenic bile duct injuries (IBDI) remain an important
problem in gastrointestinal surgery. They are most
frequently caused by laparoscopic cholecystectomy
which is one of the commonest surgical procedures in
the world. The early and proper diagnosis of IBDI is
very important for surgeons and gastroenterologists,
because unrecognized IBDI lead to serious complications
such as biliary cirrhosis, hepatic failure and death.
Laboratory and radiological investigations play an
important role in the diagnosis of biliary injuries. There
are many classifications of IBDI. The most popular
and simple classification of IBDI is the Bismuth scale.
Endoscopic techniques are recommended for initial
treatment of IBDI. When endoscopic treatment is
not effective, surgical management is considered.
Different surgical reconstructions are performed in
patients with IBDI. According to the literature, Roux-
en-Y hepaticojejunostomy is the most frequent surgical
reconstruction and recommended by most authors.
In the opinion of some authors, a more physiological
and equally effective type of reconstruction is end-
to-end ductal anastomosis. Long term results are the
most important in the assessment of the effectiveness
of IBDI treatment. There are a few classifications for
the long term results in patients treated for IBDI; the
Terblanche scale, based on clinical biliary symptoms,
is regarded as the most useful classification. Proper
diagnosis and treatment of IBDI may avoid many
serious complications and improve quality of life.
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INTRODUCTION

Iatrogenic bile duct injuries IBDI) remain an important
problem in gastrointestinal surgery. They are most fre-
quently caused by laparoscopic cholecystectomy, which
is one of the commonest surgical procedures in the
world". The early and accurate diagnosis of IBDI is
very important for surgeons and gastroenterologists, be-
cause unrecognized IBDI lead to serious complications
such as biliary cirrhosis, hepatic failure and death™”,
The choice of the appropriate treatment for IBDI is
very important, because it may avoid these serious com-
plications and improve quality of life in patients. There-
fore, the question regarding the type of treatment for
patients with IBDI is still a matter of debate. Initially,
endoscopic treatment is recommended in patients with
IBDI. When endoscopic techniques are not effective,
different surgical reconstructions are performed™’.
The goal of surgical treatment is reconstruction to al-
low good bile flow to the alimentary tract. In order to
achieve this goal, many techniques are used. There are
some contradictory opinions on different surgical re-
constructions in the literature.

HISTORICAL PERSPECTIVES OF
RECONSTRUCTIVE BILIARY SURGERY

Anatomic knowledge of the liver and bile ducts can be
traced to Babylon in 2000 BCY. Gallstone disease has
been found in one mummy from Amen of the 21st
Dynasty. Historic notes from Mesopotamia, Greece,
Egypt and Roma also show an occurrence of bile duct
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disease in ancient history[(’]. The first surgical procedures
performed on bile ducts were not complicated. In
1618, Fabricus removed gallstones. In 1867, Bobbs
performed cholecystostomy. Cholecystostomies were
also performed by Sims (1878), Kocher (1878) and Tait
(1879). The first planned cholecystectomy in the world
was performed by Langenbuch in 188217 The first
choledochotomy was performed by Couvoissier in 1890.
Widespread use of surgical procedures on bile ducts was
associated with occurrence of IBDI. The first iatrogenic
bile duct injury was described by Sprengel in 1891. He
also reported the first choledochoduodenostomy (ChD)
for calculi (1 891)[7’10]. In 1892, Doyenn reported the first
choledochocholedochostomy for the same condition.
Cholecystoenterostomy to the colon was the first
biliary-alimentary anastomosis and it was performed by
Winiwater in 1881, The first surgical reconstruction
(“end-to-side” ChD) of IBDI was performed by Mayo
in 1905". The first Roux-en-Y hepaticojejunostomy (HJ)
was described by Monprofit in 1908. Dahl noted Roux-
en-Y HJ for surgical treatment of IBDI in 1909, In
1969, Smith created a mucosal graft anastomosis in the
repair of the damaged proximal bile duct”. In 1954,
Hepp and Couinaud desctibed the hilar plate and long
extrahepatic course of the left hepatic duct. The left
hepatic duct, after dissection of the hilar plate, was used
in the repair of high strictures”’. In 1948, Longmire and
Sanford described a technique of finding of a branch of
the left hepatic duct for anastomosis in the high biliary
strictures. This technique was based on partial resection of
the left hepatic lobe. In 1957, this technique was modified
by Soulpaut and Couinaud. They described finding much
larger ductal structures in the left lobe by following the
round ligament to the origin of the 3rd segment duct'”. In
1994, Hepp and Blumgart described a technique of hilar
and intrahepatic biliary-enteric anastomosis'

ETIOLOGY AND PATHOGENESIS OF IBDI

Etiology of IBDI

IBDI present about 95% of all benign biliary stric-
tures'“'Y, Benign biliary strictures encompass a wide
spectrum involving not only IBDI, but also biliary
disorders caused by other pathogenetic factors. The
main causes of benign biliary strictures ate presented
in Table 1.

There are two main groups of surgical procedures
leading to IBDI. The first group involves surgical
procedures performed on the biliary tract such as open
and laparoscopic cholecystectomy, choledochotomy and
previous operations on bile ducts. The second group
involves operations performed on other organs of the
epigastrium such as gastric resection (most frequently the
Billroth II partial gastric resection), hepatic resection and
liver transplantation, pancreatic resections, biliary-enteric
anastomoses, portacaval shunts, lymphadenectomy
and other procedures within the hepato-duodenal
ligamentm’m. IBDI occur most frequently during
cholecystectomy. Recently, the number of patients with

Congenital strictures
Bile duct injuries

Biliary atresia and congenital cysts
Tatrogenic: postoperative, following
endoscopic and percutaneous procedures
Following blunt or penetrating trauma

of the abdomen

Cholelithiasis and choledocholithiasis
Mirizzi’s syndrome

Chronic pancreatitis

Chronic ulcer or diverticulum of

Inflammatory strictures

the duodenum

Abscess or inflammation of the liver
or subhepatic region

Parasitic, viral infection

Toxic drugs

Recurrent pyogenic cholangitis
Primary sclerosing cholangitis
Radiation-induced strictures
Papillary stenosis

Author IBDI incidence IBDI incidence
following OC following LC
McMahon et al™, 1995 0.2 0.81
Strasberg et al™”, 1995 0.7 0.5
Shea et al, 1996 0.19-0.29 0.36-0.47
Targarona et al" 1998 0.6 0.95
Lillemoe et al™, 2000 0.3 0.4-0.6
Gazzaniga et al™”, 2001 0.0-0.5 0.07-0.95
Savar et al™”, 2004 0.18 0.21
Moore et al®™, 2004 0.2 0.4
Misra et al™, 2004 0.1-0.3 0.4-0.6
Gentileschi et al™, 2004 0.0-0.7 0.1-1.1
Kaman et al™, 2006 0.3 0.6

IBDI: Iatrogenic bile duct injuries; OC: Open cholecystectomy; LC:
Laparoscopic cholecystectomy.

IBDI has increased two-fold, which has been associated
with widespread use of laparoscopic cholecystectomy!”.
The incidence of IBDI following open and laparoscopic
cholecystectomy according to different authors in the
literature is presented in Table 2.

Pathogenesis of IBDI

There are several factors associated with an increased
risk of IBDI. Coexisting acute or chronic inflammation
around the gallbladder and hepato-duodenal ligament
can increase the difficulty of the surgical procedure
and increase the risk of IBDI. Other factors such as
patient obesity, fat within the hepato-duodenal ligament,
poor exposure and bleeding in the surgical area also
increase the risk of IBDI. Poor prognostic factors are
also male gender and long duration of symptoms before
cholecystectomy.

Anatomical anomalies of the bile ducts and hepatic
arteries significantly increase the risk of IBDI. The
most frequent cause of IBDI is misidentification of
the bile duct as the cystic duct in cases of anomalies
of cystic duct insertion into the common hepatic duct.
About 70%-80% of all IBDI are a consequence of
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misidentification of biliary anatomy before clipping,
ligating and dividing structures!>?** Excessive
dissection along the common bile duct margins during
open cholecystectomy can lead to biliary stricture
because of damage to the three o’clock and nine o’clock
axial arteries and their branches to the pericholedochal
plexus. According to the literature, distal IBDI are
accompanied by damage of axial arteries (10%-15%) and
proximal IBDI are usually associated with damage to the
hepatic artery and its branches (40%-60%)""".

Clinical presentation of IBDI

The common clinical symptoms are jaundice, fever,
chills, and epigastric pain. The clinical presentation
depends on the type of injury and is divided into two
groups. In patients with bile leaks, bile is present in the
closed-suction drain located in the subhepatic region.
If the subhepatic region is not drained, subhepatic bile
collection (biloma) ot abscess develops. In these patients
fever, abdominal pain and other signs of sepsis occur.
Generally, jaundice is not observed in these patients
because cholestasis does not appear. In the second
group of patients with biliary strictures, jaundice caused

by cholestasis is the commonest clinical symptom[12’13].

Diagnostics of IBDI

Laboratory and radiological investigations are used in di-
agnosis of IBDI. Among laboratory examinations, indi-
cators of cholestasis and liver function play an important
role: serum bilirubin, alkaline phosphatase, y-glutamyl
transpeptidase, alanine and aspartate aminotransferases.
In patients with IBDI without complications, the liver
is not damaged. Therefore, cholestasis indicators are in-
creased but aminotransferases are not increased in these
patients. Pathological levels of aminotransferases are
present in cases of secondary biliary cirrhosis as a seri-
ous complication of unrecognized or impropetly treated
biliary injuries. In patients with secondary biliary cirrho-
sis, hypoalbuminemia and coagulation defects (prolonged
prothrombin time) are observed. They are the most
frequently used parameters of synthetic capacity of the
liver. Imaging diagnostics in IBDI involve ultrasonog-
raphy of the abdominal cavity, cholangiography, endo-
scopic retrograde cholangiopancreatography (ERCP),
computed tomography, and magnetic resonance-chol-
angiography. Ultrasonography of the abdominal cavity
allows imaging of intrahepatic and extrahepatic bile
ducts with measurement of the diameter of the com-
mon bile duct or common hepatic duct. It also shows
biloma or intraabdominal abscesses in patients with bile
leaks. Computed tomography is useful for more specific
investigation in doubtful cases in patients with bile leaks.
Percutaneous transhepatic cholangiography is useful in
assessment of the bile tract proximal to the location of
the damage. ERCP is a very useful method of investiga-
tion in imaging of damaged bile ducts and it allows the
repair of small bile duct injuries by insertion of a biliary
prosthesis. Magnetic resonance cholangiography is a sen-
sitive (85%-100%) and non-invasive imaging modality

I I i} \% \Y

Figure 1 Bismuth classification of IBDI. I : Common bile duct and low
common hepatic duct (CHD) > 2 cm from hepatic duct confluence; I : Proximal
CHD < 2 cm from the confluence; II: Hilar injury with no residual CHD-
confluence intact; IV: Destruction of confluence: right and left hepatic ducts
separated; V: Involvement of aberrant right sectoral hepatic duct alone or with
concomitant injury of CHD.

for the biliary tract. Currently, it is the “gold standard” in
preoperative diagnosis of IBDI in patients qualifying for
surgical reconstruction!>"*"*,

Almost 85% of IBDI are not recognized during the
primary iatrogenic surgical procedure™. According to
the literature, only 15%-30% of IBDI are recognized
during the initial operation™. According to other data,
70% of IBDI are diagnosed within 6 mo and 80%

within 12 mo after the initial operationm

Classification of IBDI

A number of classifications have been proposed by
different authors. In our opinion, the Bismuth scale is
the most useful and simple classification. It is based
on the location of the injury in the biliary tract™. This
classification is very helpful in prognosis after repair,
but does not involve the wide spectrum of possible
biliary injuries. The Bismuth classification is described
in Figure 1. Another classification is the Strasberg
scale which, in contrast to the Bismuth scale, allows
differentiation between small (bile leakage from the cystic
duct) and serious injuries performed during laparoscopic
cholecystectomy, but it does not play an important role
in the choice of surgical treatment' ", The Mattox
classification of IBDI takes into consideration the type
of injuring factor (contusion, laceration, perforation,
transsection, diversion or interruption of the bile duct
or the gallbladder)ml. There are several classifications
in the literature for IBDI induced during laparoscopic
cholecystectomy (Stewart e @/, Schmidt e a/””, Bektas
o a™,

MANAGEMENT OF IBDI

Endoscopic and radiological treatment of IBDI

Non-invasive, percutaneous radiological end endoscopic
techniques are recommended as initial treatment of
IBDI. When these techniques are not effective, surgical
management is considered. According to the literature, the
effectiveness of a radiological approach with transhepatic
stenting of the damaged biliary tract is 40%-85%. The
common complications of the radiological procedures
are as follows: hemorrhage (hemobilia, bleeding from
hepatic parenchyma or adjacent vessels), bile leakage
and cholangitis. The other complications such as
pneumothorax resulting from pleural violation, bilio-
pleural fistula and perforation of adjacent abdominal
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structures including the gallbladder and large bowel, are
described less frequently. Percutaneous dilatation is less
effective (52%) than surgical treatment (89%). According
to the literature, the radiological approach is also
associated with a higher number of complications (35%)
than surgical management (25%). Most frequently, it is
recommended in very difficult cases of very high, hilar
biliary strictures or in the treatment of very small diameter
bile ducts'*****,

Endoscopic dilatation associated with insertion of
biliary prosthesis during ERCP investigation is the most
frequently used non-surgical method in the treatment
of IBDI. According to the literature, the success of
endoscopic (72%) and surgical (83%) management
of IBDI is comparable. Frequency of complications
in both treatment methods is also comparable (35%
vs 26%). The common complications of endoscopic
techniques regarding placement of biliary prostheses
include cholangitis, pancreatitis, prosthesis occlusion,
migration, dislodgement and perforation of the bile
duct. Endoscopic treatment is recommended as initial
treatment of benign biliary strictures, in patients
with biliary fistula or when surgical treatment is not
warranted ">,

Surgical treatment of IBDI

The goal of surgical treatment is to reconstruct the bile
duct to allow proper bile flow to the alimentary tract. In
order to achieve this goal, many techniques are used. There
are contradictory reports on the effectiveness of bile duct
reconstruction methods in the literature. The following
operations have been reported for surgical treatment
of IBDI: Roux-en-Y HJ, end-to-end ductal biliary
anastomosis (EE), ChD, Lahey HJ, jejunal interposition
hepaticoduodenostomy, Blumgart (Hepp) anastomosis,
Heinecke-Mikulicz biliary plastic reconstruction and Smith
mucosal graftl“’lg"‘zm.

Various surgical techniques including immediate
surgical repair: In the case of recognition of IBDI
during laparoscopic cholecystectomy, immediate
cholangiography and conversion to an open procedure in
order to define the extent of the injury are required. The
injury should be repaired by an expetienced hepatobiliary
surgeon. If this is impossible, a patient should be
transferred to a hepatobiliary surgery referral center after
adequate drainage of the subhepatic region. Bile ducts
of diameter less than 2-3 mm without communication
with a main biliary tract, should be ligated in order to
avoid postoperative bile leak leading to development of
biloma and abscess in the subhepatic region. Bile ducts
of diameter mote than 3-4 mm should be repaired,
not ligated, because they drain a wider hepatic area.
Interruption of common hepatic duct or common bile
duct continuity can be repaired by immediate tension-
free EE with or without a T tube, using absorbable
sutures. Security of the immediately repaired bile
duct with a T tube is controversial. According to the
literature, in liver transplantation, EE over a T tube is

associated with a significantly higher stricture rate than
choledochocholedochostomy without a T tube (25% vs
11%). If the bile duct loss is too long and immediate
and EE is not possible without tension, Roux-en-Y HJ is
recommended™*"**,

Surgical reconstructions: A number of reconstruc-
tions are used in surgical treatment of IBDI. There
are a few conditions for proper healing of each biliary
anastomosis. The anastomosed edges should be healthy,
without inflammation, ischemia or fibrosis. The anasto-
mosis should be tension-free and propetly vascularized.
It should be performed in a single layer with absorbable
sutures”,

Currently, Roux-en-Y HJ is the most frequently per-
formed surgical reconstruction of IBDI. In this surgical
technique, a proximal common hepatic duct is identified
and prepared and the distal common bile duct is sutured.
End-to-side or end-to-end HJ is performed in a single
layer using interrupted absorbable polydioxanone (PDS
4-0 or 5-0) sutures™’. Most authors prefer HJ because
of the lower number of postoperative anastomosis
strictures. According to Terblanche ez al®, HJ is effec-
tive in 90% of cases. However, after this reconstruction,
bile flow into the alimentary tract is not physiological,
because the duodenum and upper part of the jejunum
are excluded from bile passage. Physiological conditions
within the proximal gastrointestinal tract are changed
as a result of duodenal exclusion from bile passage. An
altered bile pathway is a cause of disturbances in the
release of gastrointestinal hormones™™. There is a hy-
pothesis that in patients with HJ, the bile bypass induces
gastric hypersecretion leading to a pH change secondary
to altered bile synthesis and release of gastrin. A higher
number of duodenal ulcers is observed in patients with
H]J, which may be associated with a loss of the neu-
tralizing effect of the bile, including bicarbonates and
secondary gastric hypersecretion”", Laboratory investi-
gations revealed increased gastrin and glucagon-like im-
munoreactivity plasma levels and decreased triglycerides,
gastric inhibitory polypeptide and insulin plasma levels
in patients with HJlS]J. An altered pathway of bile flow
is also a cause of disturbance in fat metabolism in pa-
tients undergoing H][Sl’szj. Moreovert, the total surface of
absorption in these patients is also decreased as a result
of exclusion of the duodenum and upper jejunum from
the passage of food. This hypothesis was supported by
a study performed in our center. We compared early
and long term results of two surgical reconstructions
of IBDI: Roux-en-Y HJ and EE. The study showed a
significantly lower weight gain in patients undergoing HJ
in comparison to patients following physiological EE™
The other disadvantage of HJ is a lack of ability to con-
trol endoscopic examination and endoscopic dilatation
of the strictured biliary anastomosis. In order to resolve
this problem, a longer jejunal loop (jejunostomy) is pre-
pared and sutured to the abdominal subcutaneous tissue
in the right subcostal region. Jejunostomy can be open or
closed with the possibility of opening in a case of biliary
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anastomosis stricture, which should be endoscopically
dilated. Jejunostomy is associated with bile loss of about
40 mL/d",

EE is a physiological biliary reconstruction” . In
this type of reconstruction, extensive mobilization of
the duodenum with the pancreatic head through the
Kocher maneuver, excision of the bile duct stricture, and
refreshment of the proximal and distal stumps should be
performed. Anastomosis is performed in a single layer
with interrupted absorbable PDS 4-0 or 5-0 sutures'’
This reconstruction is not recommended by most
authors because of the higher number of anastomosis
strictures in comparison with HJ. We recommend EE
first, because in some patients, extensive mobilization
of the duodenum with the pancreatic head by the
Kocher maneuver allows tension-free anastomosis
after the extensive bile duct length loss. Excision of
the bile duct stricture, dissection and refreshing of
the proximal and distal stumps as far as the tissues are
healthy and without inflammation, and the use of non-
traumatic, monofilament-interrupted 5-0 sutures allows
the achievement of good long term results. Use of an
internal Y tube conducting the right and left hepatic
ducts into the duodenum through the EE and the
papilla of Vater also allows the proper healing of this
anastomosis. In our department, this reconstruction
was performed when the bile duct loss was from
0.5 to 4 cm. It allowed the achievement of very good
long term results with effectiveness comparable to HJ.
Establishing a physiological bile pathway allows proper
digestion and absorption, which causes a greater weight
gain in patients following EE, as noted in our studyM.
Another essential advantage of EE is the possibility of
control of the endoscopic examination in these patients.
Fewer early complications are observed after EE than
HJ, which is associated with opening of the alimentary
tract and a higher number of anastomoses (biliary-enteric
and entero-enteric) .

Other biliary reconstruction methods are used less
frequently. ChD is actually a rarely performed operation
recommended by some authors only in cases of injury
within the distal portion of the common bile duct. It
guarantees physiological bile flow into the duodenum
and anastomosis endoscopic control, as well as being
technically easier. It is recommended in some cases of
distal strictures, when use of the jejunal loop, as a result
of numerous adhesions, is impossible. It should be
performed on the large common bile duct (> 15 mm
diameter) because the postoperative strictures are more
frequent within the narrow duct. ChD should be created
between the duodenum and the distal common bile duct
in order to decrease the risk of so-called sump syndrome
noted in 0.14%-3.3% of cases in the literature. Following
ChD, recurrent ascending cholangitis because of bile
reflux is noted in 0%-4% of patients""". A higher rate
of bile duct cancer in patients with ChD in comparison
to HJ was noted by Tocchi ez a/”” during a 30-year
observation petiod (7.6% »s 1.9%).

Jejunal interposition hepaticoduodenostomy, using
25-35 cm of the jejunal loop, is performed in some

[49,54]

surgical centers. This reconstruction includes three types
of anastomosis (biliary-enteric, enteric-duodenal and
entero-enteric). Biliary-enteric anastomosis is performed
in a single layer with interrupted absorbable 5-0 sutures
and enteric-duodenal anastomosis in a single layer with
interrupted or continuous absorbable 4-0 sutures. The
advantage of this reconstruction is physiological bile
flow into the duodenum, which prevents duodenal ulcers
caused by changes in the neurohormonal axis within the
upper alimentary tract'""*,

The repair of hilar IBDI requires special surgical
techniques. In the past, the so-called “mucosal graft
technique” described by Smith in the 1960s was
performed[57’58]. This reconstruction involves creating a
mucosal dome of jejunum (by removing a seromuscular
patch) near the end of the Roux-en-Y loop through which
a straight rubber tube is passed via hepatic ducts and
through the liver parenchyma. This technique is based
on the hypothesis that the jejunal mucosa grafts to the
biliary epithelium, and a mucosa-to-mucosa anastomosis is
created. Short-term results were good, but in the long term
a high number of anastomosis strictures was observed.
Therefore, currently, not Smith but the Blumgart-Hepp
technique is used in reconstruction of hilar IBDI. In this
technique, the dorsal surface of the left hepatic duct is
placed parallel to the quadrate hepatic lobe; dissection
and opening of the left hepatic duct longitudinally
allows creation of a wide anastomosis of 1-3 c¢cm in
diameter 250

Biliary drainage: There are several methods of biliary
drainage securing the anastomosis: external T tube,
external Y tube, Rodney Smith drainage and internal
Y tube. External T drainage involves using a typical
Kehr tube with insertion of its short branches into
the bile duct and passage of its long branch through
the abdominal wall to the outside. Y drainage involves
insertion of short branches of the Kehr tube into both
right and left hepatic ducts, splinting of the anastomosis
and passage of its long branch through the jejunal
loop and abdominal wall to the outside (external Y
drainage) or into the duodenum by the papilla of
Vater (internal Y drainage). An external T or Y tube
is removed percutancously and an internal Y tube is
removed endoscopically. Most frequently, external T
drainage is used in biliary-enteric anastomosis and
internal Y drainage in EE. In Rodney Smith drainage,
two straight rubber tubes splinting the biliary-enteric
anastomosis are passed via the hepatic ducts, through
the liver parenchyma and through the abdominal wall to
the outside. This drainage type is used in high intrahilar
biliary-enteric anastomosis. In the past, it was used in the
Smith “mucosal graft technique”[54’58'(’0].

The use and duration of biliary drainage is still
controversial. The advantage of biliary drainage is
limitation of the inflammation and fibrosis occurring after
the surgical procedure. In the opinion of some authors,
the presence of the biliary tube prevents anastomosis
stricture™!. The disadvantage of biliary drainage is a higher
risk of postoperative complications[()z]. Metcado et al™
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Grade Result

I Excellent No biliary symptoms with normal liver
function

II Good Transitory symptoms, currently no
symptoms and normal liver function

s Fair Clearly related symptoms requiring medical
therapy and/or deteriorating liver function

v Poor Recurrent stricture requiring correction,

or related death

recommend using transanastomotic stents when there is a
thin bile duct less than 4 mm in diameter, and when there
1s inflammation within the ductal anastomosed edges which
makes proper healing of the anastomosis questionable.
The duration of drainage is also controversial. According
to most authors, the optimal length of time for biliary
drainage is about 3 mo. Investigations showed that
longer durations of biliary drainage do not provide any
advantage[18’64].

RESULTS OF SURGICAL TREATMENT OF
IBDI

Short-term results and early complications

According to most authors, the early postoperative mor-
bidity rate is 20%-30% and mortality rate 0%-2%""**,
The most frequent eatly complication is wound infection,
which is described in 8%-17.7%"***_ Other compli-
cations reported in the literature are the following: bile
collection, intra-abdominal abscess, biliary-enteric anas-
tomosis dehiscence, biliary fistula, cholangitis, peritonitis,
eventration, pneumonia, circulatory insufficiency, intra-
abdominal bleeding, sepsis, infection of the urinary tract,
pneumothorax, acute pancreatitis, thrombosis and em-

bolic complications, diarrhea, ileus and multi-organ insuf-
ﬁciency“sﬁl@m

Long term results
Assessment of long term results is the most important in
surgical treatment of IBDI. Proof of successful surgical
treatment is the absence of biliary anastomosis stricture.
In referral centers, a successful outcome after surgical
repair of IBDI is observed in 70%-90% of patientsp’i%].
Two-thirds (65%) of recurrent biliary strictures develop
within 2-3 years after the reconstruction, 80% within
5 years, and 90% within 7 years. Recurrent strictures
10 years after the surgical procedure are also described
in the literature™"*. A satisfactory length of follow-
up, which is necessary in order to assess the long term
results of the repair procedure, is 2-5 years' ™", Some
authors recommend 10 or 20 years of observation ",
There ate 2 number of classifications in order to assess
the long term outcomes of bile duct surgical repairs. In
our opinion, the Terblanche clinical grading (1990) is the
most useful classification. It is based on clinical biliary
symptomatology and is presented in Table 3™ Other
less frequently used classifications by Nielubowicz ef al®

(1973), Lygidakis e a/*” (1986), Mufioz et al™ (1990) and
McDonald ez a/*” (1995) are described in the literature.

CONCLUSION

Surgical procedures performed within the biliary tract
are very common. The incidence of IBDI has increased
recently, and has been associated with increased use of
laparoscopic cholecystectomy worldwide. It is essential
to be careful in the proper visualization of the surgical
area and the identification of structures before ligation
or transsection in order to decrease the risk of bile duct
injuries during surgery. When biliary injury develops,
early recognition and appropriate treatment are most
important. Harly and correct treatment allows avoidance
of serious complications in patients with IBDI.
Following bile duct repait, patients require long term
and careful postoperative observation because of the
possibility of biliary anastomosis stricture.
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