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Abstract. The analysis of treatment of 216 patients with bile leaks after laparoscopic
cholecystectomy is done. In 56 patients bile leakage ceased on the background of
conservative therapy, 22 patients had intra-abdominal bile collections, which
required draining operations, most of them were performed by miniinvasive
approaches. Endoscopic papillotomy was performed in 73 patients, in 29 with
removal of stones, endoscopic stenting of common bile duct — in 14 patients. 47
patients underwent reconstructive surgery for common bile duct injuries. Minimally
invasive interventions take a leading place in the treatment of postoperative bile
leaks, but open surgery have not lost their importance in a number of indications.
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Bile leaks after laparoscopic cholecystectomy (LCE) is one of the most
common postoperative complications [1]. Its clinical significance ranges from self-
controlled bile leaks to life-threatening early (bile peritonitis, sepsis) and late (biliary
strictures) conditions. The most often sources of bile leaks after LCE are: gallbladder
bed, cystic stump and common bile duct injury (CBDI) [2]. Conditions that
predispose to bile leaks include obstruction of distal common bile duct, obscure
anatomy and all risk factors of CBDI. Preoperative diagnosis of patency of the distal
common bile duct remains a pressing problem of biliary surgery. On average, 10% of
patients with chronic cholecystitis, and 15% of patients with acute cholecystitis have
choledocholithiasis. With the introduction of laparoscopic cholecystectomy (LCE),
the patients are operated on earlier for gallstone disease (GSD), which reduced the
incidence of choledocholithiasis in the western countries to 5%. Unfortunately, a

thorough medical history, physical examination, biochemical blood tests (total
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bilirubin, transaminases, amylase, lipase), ultrasonography (USG) of the abdominal

cavity is not always possible to detect a violation of patency of the distal common
bile duct before the cholecystectomy and avoid CBDI. In addition, a number of
patients are operated in emergency procedures when there is no way to do all
necessary tests.

Aim: To develop a program of treatment of patients with bile leaks after LCE.

Materials and Methods. Results of treatment of 216 patients treated in the
Institute of General and Urgent Surgery of AMSU in 2005-2013 is presented. Most
patients (112) were transferred after primary operations in other hospitals of the city
of Kharkiv and Kharkiv region. These patients were admitted in a period from 3 days
to 4 weeks from the initial surgery. The rest 104 patients underwent LCE in Institute.
There were 168 females and 48 males. Age ranged from 21 to 84 years. Patients were
examined by routine clinical and laboratory tests, ultrasound, CT, ERCP
fistulography.

Results. The primary intervention in all patients was LCE with subhepatic
drainage. Bile leak volume ranged from 100 ml to 1000 ml per day, the last
corresponded to the total external biliary fistula. The phenomena of jaundice occurred
in 15 patients accompanied with cholangitis in 8. 22 patients had intra-abdominal bile
collections, in 12 with signs of diffuse bile peritonitis. Following a comprehensive
clinical-laboratory and instrumental examinations aimed at assessing the general
condition of the patient, the presence of intra-abdominal complications, the presence
of the common bile duct obstruction, further tactics was determined.

The primary goal was the resolution of intraabdominal complications caused
by bile leaks. Thus bilomas were drained under ultrasound guidance in 6 patients,
relaparoscopy, drainage of the abdominal cavity was performed in 14, laparotomy,
choledocholithotomy, common bile duct drainage, drainage of the abdominal cavity
was performed in 2. 3 patients from this group required further interventions to
control bile leak after external drainage.

The next goal was to determine the cause of bile leaks. Patients with low-grade

bile leaks without local and general complications undergo conservative treatment,
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which was effective in 56 cases (in these patients the cause of bile leaks remain

obscure). The remaining patients together with 3 patients that were drained for
intraabdominal bile collections underwent diagnostic tests (ERCP and/or
fistulography). The sources of bile leak were: gallbladder bed — 11 patients, cystic
stump — 22, CBDI — 73, in the rest cases the source was not identified. ERCP
diagnosed residual choledocholithiasis in 35 patients, stenosis of the distal common
bile duct due to chronic pancreatitis — in 18, stenosis of major duodenal papilla — in
20, CBDI without obstruction of common bile duct — in 61. In 7 patients ERCP was
not possible due to technical reasons (Billroth-II gastrectomy, a large parapapillar
diverticulum).

The main treatment for these patients was endoscopic. Endoscopic papillotomy
was performed in 73 patients, common bile duct stone removal — in 29 patients.
These interventions have proved effective in 98 (90.7%). Among the complications
acute pancreatitis was observed in 14 patients, of whom two with severe pancreatitis,
bleeding from papilla incision — in 2, which was controlled conservatively. There
were no deaths. 7 patients in whom ERCP was not possible and another 10 patients
who failed endoscopic treatment underwent laparotomy, drainage of common bile
duct. 57 patients had CBDI without obstruction of distal portion of common bile duct.
Endoscopic stenting was successful in 14 patients. The rest 47 patients underwent
open interventions for CBDI: repair of CBDI on T-drain or transhepatic drain in 7
cases; Rough-en-Y hepaticojejunoanastomosis in 40 patients. There were two deaths.
One patient with biliary peritonitis died due to multiple organ failure, other patient
died due to cardiac failure on the second postoperative day after Rough-en-Y
hepaticojejunoanastomosis.

Discussion. Bile leaks are rather frequent complication after gallbladder
removal. Despite the fact that the manifestation of this condition is characterized by
the bile discharge from the abdominal cavity, its causes and severity varies widely [1].
It may be self-controlled within 5-7 days bile leak, as well as life-threatening
condition with the development of bile peritonitis or persistent external biliary fistula

due to CBDI. All bile leaks are characterized by a particular source, which can be
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both intrahepatic and extrahepatic biliary ducts, and therefore the problem is often

discussed in the section of the LCE threatening complications like CBDI. The
frequency of this complication in the literature varies widely, and about its treatment
there are divergent points of view [2].

The first line tactical approach in patients with bile leaks after the LCE is the
identification of possible intra-abdominal complications (biliary peritonitis,
intraabdominal bile collections). For this purpose, thorough clinical assessment
together with diagnostic investigations (ultrasound and CT) is used. In presence of
the intra-abdominal bile collections minimally invasive techniques (drainage under
ultrasound guidance and relaparoscopy) were used. We prefer to perform
relaparoscopy in early period after LCE (14 cases) and percutaneous drainage under
US-guidance in more late terms (6 cases). Only in cases of diffuse bile peritonitis we
perform laparotomy, external biliary drainage, drainage of the abdominal cavity (2
patients). In the absence of intra-abdominal complications conservative tactic is used
initially. In other cases, measures, aimed to identify both the source and cause of bile
leak, are performed.

Carefully analyzing the clinical cases of bile leaks we noted the following
anatomical, technical and clinical predictors of this complication. Leak from cystic
duct stump develops usually for two reasons or their combination: on the one hand, it
1s difficult cystic duct stump closure (wide cystic duct, the presence of a small stones,
severe inflammatory changes in the cystic duct), on the other hand the presence of
bile hypertension in biliary tree (choledocholithiasis, constrictive papillitis, stenosis
of the distal portion of common bile duct, acute pancreatitis).

Injury of the bile ducts in the gallbladder bed occurred in the traumatic
separation of the gallbladder wall from the liver (especially in sclerosed gallbladder,
when the wall of the gallbladder is intimately fixed to the liver parenchyma), or in the
presence of aberrant duct in gallbladder bed.

The most dangerous cause of bile leak is CBDI. Its causes are listed in detail in
numerous papers and most accurately are described by the triad: dangerous anatomy,

dangerous pathology and dangerous surgery. In these patients, the elective tactics is
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used depending on the type and level of injury, presence of jaundice or intra-

abdominal complications. Minimally invasive approaches (endoscopic stenting) if
possible is first line approach during the last decade [3, 4]. However, open surgical
procedures do not loss their significance. They are considered in the following
situations: 1) the inability to perform ERCP (gastrectomy after Billroth-II,
contraindications), 2) the ineffectiveness of endoscopic interventions, and 3) major
CBDI. It 1s very important to determine the optimal time to perform repeated surgery.
In the presence of common bile duct drainage definite surgery can be postponed until
a month later, which favors remitting inflammatory changes in the area of
intervention and recovery of the patient.

Conclusions. The current trends of treatment of bile leaks after LCE are
focused on the use of minimally invasive techniques. This is primarily endoscopic
papillotomy, endoscopic stone removal if present and stenting. In addition, minimally
invasive draining interventions (under ultrasound control, laparoscopic) should be
used for intraabdominal bile collections. Open procedures are indicated for diffuse

biliary peritonitis, major CBDI when ERCP is not possible or contraindicated.
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Pe3tome. Y po06oTi npoBeeHUI aHai3 JiKyBaHHS 216 MaIli€HTIB 3 )KOBYEBUTIKAHHSIM
MICJIS  JIAMMApOCKOIMYHOI  XOJICIUCTEeKTOMIl. Y 56 XBOpUX BUTIKAHHS JKOBHYI
MPUIIMHWIOCH Ha TJ1 MPOBEJCHHS KOHCEPBATHMBHOI Teparii, 22 Malli€eHTH Maju
1HTpaaOOMIHAIBHI CKYITUEHHSI JKOBYl, III0 BHMAarajo JIpPEHYIOUYUX OIepallii,
OUTBIIICTh 3 SAKWX BUKOHAHO MiHIIHBAa3MBHO. EHAOCKOMNIYHA Maniioc)iHKTEPOTOMIS
BUKOHaHa 73 mauieHTam, y 29 3 BHIaJCHHSIM KOHKPEMEHTIB, €HJIOCKOMIYHE
CTEHTYBaHHSl rematukoxoiiefoxy — y 14. 47 mnamieHTam nOpoBeleHI BITHOBHI 1
PEKOHCTPYKTHBHI ~ omepaiii 3 TMPUBOAY IMOMIKOMKEHb KOBYHHX ITPOTOKIB.
MasnoinBa3uBHI ~ BTpy4YaHHS  MalOTh  NPOBIJHE  3HAYEHHS Yy  JIKyBaHHI
micasionepamiifHuX >KOBUYEBUTIKAHb, OJIHAK BIJKPUTI olepallii He BTPATUIM CBOTO
3HaYeHHS NMPHU HU3L OKa3aHb.

KiarwuoBi  cjoBa:  jamapockomiyHa  XOJICIMUCTEKTOMis,  KOBYEBHUTIKAHHS,
MOIIKOKEHHS )KOBUHUX MPOTOKIB

Pe3iome. B pabote nmpoBesieH aHanu3 JieueHus 216 MaldeHTOB C KeITUYeUCTCUCHUS MU
MOCJIe JIAMapOCKOMUYECKONW XOJICIIUCTIKTOMUU. Y 56 OOJBHBIX HCTCUYCHHUE KETUH
IIPEKPATUIIOCh Ha (POHE NPOBEINCHUS KOHCEPBATUBHOM Tepamuu, y 22 NAUEHTOB
OTMEUYEHBI MHTPAAOIOMUHAIIbHBIE CKOIUICHUS JKEITYH, YTO TPEOOBAJIO IPEHUPYIOIINX
omepanuii,  OOJBIIMHCTBO  HU3  KOTOPHIX  BBINOJHEHO  MHUHUUHBA3HUBHO.
OHIOCKONMUYECcKass ManuUIOCPUHKTEPOTOMHUS BBINIOJIHEHA 73 mamueHTtam, y 29 ¢
yYAAJIIEHHEM KOHKPEMEHTOB, 3HJOCKOITMYECKOE CTEHTUPOBAHUE FE€NaTUKOXO0JIE0XA - Y
14. 47 nauyieHTamM NpoOBEAEHBI BOCCTAHOBUTEIBHBIE U PEKOHCTPYKTUBHBIE ONEpalin
[0 MOBOAY IOBPEXICHUIN KETYHBIX NPOTOKOB. MalOMHBa3UBHBIE BMEIIATEIbCTBA
MMEIOT BEAylee 3HA4YCHHE B JICYCHHM IIOCICONEPALMOHHBIX KETYEHCTEUECHU,
OJIHAKO OTKPBITHIE ONEPALIMU HE YTPATUIIM CBOETO 3HAYEHUS MPU PsJie TOKA3aHUM.
KiroueBble cJji0Ba: JanapoOCKONMYECKAsl XOJELUCTIKTOMUS, IKETYEHCTECUCHHE,
MOBPEKACHHUE KEITUHBIX IPOTOKOB
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