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ABSTRACT 
 

Latrogenic bile duct injuries are surgically treated with ROUX en Y hepaticojejunostomy but, 
complications as biliary-enteric anastomosis stricture, intrahepatic stones, and recurrent cholangitis are not 
uncommon, radiological interventional techniques for dilatation of the stricture and stone extraction are not 
successful in all patients, it needs a special facilities and expertise, the need for an access loop emerged to 
make use of the availability of ERCP and its therapeutic applications. A comparative study between two 
groups, group I; retrospective group, 21 patients underwent hepaticojejunostomy for treatment of iatrogenic 
bile duct injuries without access loop, in the period between January 2013 and December 2014, group II; a 
prospective group, 23 patients underwent hepaticojejunostomy for iatrogenic bile duct injuries with 
duodenojejunostomy as a permanent access loop, in the period between June 2017 and May 2019. Primary 
(early and late outcome) and management of complications data were collected and analyzed properly. 
Jaundice, pain and cholangitis are the main presentations, BDI occurred mostly post laparoscopic 
cholecystectomy, and Bismuth II level was the most common injury pattern, biliary stricture complicated 4 
cases in group I and 3 cases in group II, incisional hernia occurred in 2 cases of each group, 2ry biliary cirrhosis 
complicated two cases of group I. Management of biliary enteric anastomotic stricture shows significant 
difference in favor of access loop group, as in group I  we performed  redo surgery in 3 of the  4 cases, in group 
II the 3 cases were managed successfully by ERCP balloon dilatation through the access loop. ROUX en Y 
hepaticojejunostomy with permanent duodenojejunostomy access loop is better in management of biliary 
enteric anastomotic complications without any need for surgical intervention. 
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INTRODUCTION 
 

The incidence of iatrogenic bile duct injuries (BDI) is below 1% after open cholecystectomy, but with 
laparoscopic cholecystectomy, it reaches three folds that with open surgery. (1,2,3, 4)  
 

When diagnosis of (BDI) is established, broad-spectrum parenteral antibiotics covering the common 
biliary pathogens was initiated,   intraperitoneal collections could be drained through percutaneous route. 
(5,6,7). 
 

Definitive management varies according to the class of biliary injury and timing of diagnosis, this 
includes, percutaneous transhepatic drainage (PTD), endoscopic retrograde cholangiography (ERC) with or 
without stent insertion in common bile duct (CBD), primary repair over T tube, choledocodudonostomy, or 
hepaticojejunostomy. (8,9, 10). 
 

The incidence of anastomotic stricture following hepaticojejunostomy in experienced centers is 4%–
10% (11, 12)   interventional techniques are less hazardous in management of biliary enteric anastomotic 
stricture, than surgery as the later carries a higher rate of morbidity and mortality (13,14,15,16) However, 
interventional techniques are prone also to complications and has some limitations for example management 
with conventional endoscopic retrograde cholangiography (ERC) via the oral route is impossible due to 
inaccessibility of the anastomosis (17,18). 

 
Access loops were recommended for patients who are at risk of developing anastomotic strictures, 

such as those with stenotic proximal biliary tree, intra-abdominal abscesses, biliary fluid collections, external 
or internal biliary fistula, and revised hepaticojejunostomy (11,12). The aim of this study is to evaluate 
duodenojejunostomy as a permanent access loop in treatment of biliary-enteric anastomotic stricture 
following ROUX en Y hepaticojejunostomy as surgical treatment of iatrogenic bile ducts injuries. 

 
PATIENTS AND METHOD 

 
This comparative study was held between two groups of patients with post cholecystectomy  biliary 

injury;  group (I) 21 patients, a retrospective group where data was collected   from the medical records of 
patients presented with post cholecystectomy biliary injury and managed with hepaticojejunostomy without 
access loop in a period of 2 years  between January 2013 and  December 2014, and   group (II) 23 patients, a 
prospective group, where patients presented with post cholecystectomy biliary injury in a 2 years period 
between January 2017 and December 2018 , and managed by hepaticojejunostomy and jejunoduodenostomy 
as a permanent access loop. 

 
The data collected from both groups included, demographic criteria of patients, type of the previous 

surgery, place of surgery, the class of the biliary injury according to bismuth classification, (Bismuth 
classification; type I (Low injury, stump length > 2 cm), type II) (higher injury, stump length < 2 cm), type III 
(high CHD injury but confluence is preserved), type IV (high injury both hepatic ducts are no more connected.).  
And any diagnostic or therapeutic intervention carried out before surgical management.  
 

The detailed surgical management; in   group I a roux en y hepaticojejunostomy was done, after 
abdominal exploration and identification of the level of injury or stricture  a ROUX en Y loop of the jejunum 
was prepared 40 cm post duodenojujenal junction, it was separated and anastomosed to the jejunum at  a 
more distal point ( 60 cm ) the proximal end of the  distal loop was closed in two layers with Vicryl 3\0 the loop 
was extracted  retrocolic  towards the site of injury where a hepaticojejunostomy was done end( biliary)to side 
(jejunum with Vicryl 4\0  size single layer .figure 1 
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Figure 1: hepaticojejunostomy 
 

 
In the second group the same was done but with  jejunoduodenostomy side to side at 5-10 cm distal 

to the site of hepaticojejunostomy as a permanent access loop.(fig 2a, 2b,2c) 
 

Figure 2 a 
 

 
 

Figure 2b 
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Figure 2c   hepaticojejunostomy, duodenojejunostomy 
 

 
 

Follow up data either clinical, laboratory or radiologic were collected, findings of MRCP (if needed) 
was reported as primary outcome. 
 

Secondary outcome (management of complications of hepaticojejunostomy), including the operative 
time needed for correction of the complications, early and late postoperative morbidity and mortality. 
 

Statistical analysis was carried out using SPSS V. 18, software. Statistical significance was achieved if P 
value was less than 0.05, numerical data were presented in means and standard deviation, we used t  test , chi 
square   as appropriate. 
 

The current study has been reported in line with Consolidated Standards of Reporting Trials 
(CONSORT) Guidelines. 

 
The study was approved by the institutional review board and ethical committee of our university 

hospitals, patients of the prospective group signed an informed written consent, the stud was registered in 
clinical trials with identifying number NCT04150679. 
 

RESULTS 
 

The mean age of patients in group I was 46.1±SD 13.4 and in group II; 47.7±SD 12.9. Gender 
presentation in group I; male to female was 28.6%:71.4%. In group II male and female presentation was 34.8% 
and 65.2%. Demographic data and associated diseases presented in table I. 

 
Table (1). Demographic  data of the study patients. 

 

 Group I n=21 Group  II n=23 P value 

Age Mean 46.1±SD 13.4 Mean 47.7±SD 12.9 0.36 

gender Male 6 (28.6%) 8 (34.8%) 0.65 

Female 15 (71.4%) 15 (65.2%) 0.65 

Associated 
disease 

DM 2 (9.5%) 4 (17.4%) 0.45 

IHD 2 (9.5%) 1 (4.35%) 0.5 

HTN 0 2 (8.7%) 0.16 

(p < 0.05 = significant difference) 
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As presented in table (2) the most common presentation in both groups was jaundice followed by abdominal 
pain cholangitis and external biliary fistula without any significant difference between both groups. Acute 
cholecystitis occurred in 4 patients of group I and 5 cases of group II 
 

Table (2), the presenting manifestations. 
 

 Group I n=21 Group  II n=23 P value 

Jaundice 17 (80.9 % 18 (78.2%) 0.82 

Pain 15 (71.4)% 14 (60.8%) 0.46 

Cholangitis 8 (38.1 %) 10 (43.4%) 0.71 

EBF 6 (28.5 %) 7 (30.4%) 0.89 

(p < 0.05 = significant difference) 
Type and place of surgery presented in table (3) shows no significant difference between both groups. 

 
Table (3), type and place of surgery. 

 

 Group I n=21 Group  II n=23 P value 

Type of 
surgery 

Lap 16 (76.2%) 17 (74%) 0.86 

Open 3 (14.3%) 3 (13%) 0.9 

converted 2 (9.5%) 3 (13%) 0.71 

Place of 
surgery 

Private 14 (66.7%) 15 (65.2%) 0.92 

MOH 5 (23.8%) 6 (26%) 0.86 

university 2 (9.5%) 2 (8.6%) 0.92 

(MOH= ministry of health hospitals) 
Preoperative findings as presented in table 4  shows no- significant difference between both groups. 

 
Table (4), preoperative data 

 

 Group I n=21 Group  II n=23 P value 

Bilirubin 10.6±6.58 11.1±6.3 0.79 

Albumin 3.78±0.43 3.59±0.47 0.28 

ALK-P 338.4±74.8 342.4±69.8 0.98 

Fluid collection (US) 6 (28.6%) 8(34.8%) 0.65 

 
Results of MRCP as a diagnostic tool shows a non-significant difference between both groups. 
 
As shown in table (5) US drainage, done in 6 patients of group I and 8 patients of group II. PTD, done in one 
patient of group I and 2 patients of group II ERCP done to some patient  as diagnostic tool , and stenting  for 
one in group I and 3  in group II. 
 

Table (5), preoperative intervention 
 

 Group I n=21 Group  II n=23 

drainage PTD 1(4.8%) 2 (8.7) 

US 6 (286%) 8 (34.8%) 

both 0 (0%) 1 (4.3%) 

ERCP stent 1 (4.8%) 3 (13%) 

 
In both groups the operative findings presented in table 6 , as a rule group I patient had roux en y 

hepaticojejunostomy , the anastomosis carried out with Vicryl 4\0 , interrupted sutures. Group II patients has 
the same anastomoses with the same materials but with   duodenojejunostomy , as the biliary limb of Roux en 
Y anastomosed to the duodenum side to side. 
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Table (6), the operative findings 
 

 Group I n=21 Group  II n=23 

Cirrhosis 2 3 

Biloma 6 8 

Associate injury 0 0 

Level of 
injury 

I 5 4 

II 10 14 

III 3 3 

IV 3 2 

Hepatotomy 2 2 

Operative time 218.6±64.2 249.8± 70.58 

 
The outcome in the terms of early   postoperative complications in the 1st month revealed a near rate 

of early postoperative complications as shown in table 7,  
 

Table (7) early postoperative complications. 
 

 Group I n=21 Group  II n=23 P value 

Peritoneal collection 8 (38%) 9 (39%) 0.94 

Bile leak 8 (38%) 7 (30.4%) 0.53 

Wound infection 3 (14.2%) 3 (13)% 0.9 

 
The late postoperative complications of patients of both groups (range of long term follow up 48 to 

72 months in group I and 7 to 30 months in group II)  which revealed  as shown in table 8. 
 

Table (8) late postoperative complications. 
 

 Group I n=21 Group  II n=23 P value 

Biliary stricture 4 (19%) 3 (13)% 0.58 

Recurrent cholangitis 7 (33.3%) 9 (39%) 0.69 

2ry biliary cirrhosis 2 (9.5)% 0 (0%) 0.13 

Incisional hernia 2 (9.5)% 2 (8.7%) 0.92 

 
Regarding biliary leak the first line of treatment was drainage, with good results in 7 cases of group I, 

and 6 cases of group II, it failed to manage 1 cases in group I and one case in group II, the two cases underwent 
refashioning of the hepaticojejunostomy. 
 

Biliary gastritis and cholangitis not associated with stricture underwent conservative measures with 
good results. In both groups 
 

Biliary cirrhosis was managed medically and incisional hernia underwent mesh repair in both groups. 
 

Regarding  biliary stricture  we got 4 cases in group I all underwent percutaneous transhepatic 
dilatation which succeeded in only one case and failed in 3  they underwent redo surgery, In group II  we got 3 
cases they underwent endoscopic dilatation and stent placement fig (3,4) through the access loop without any 
complications.  By statistical analysis we got a significant difference between both groups in the need for 
surgical intervention to manage biliary stricture as a complication of the primary surgery. Table 9 shows the 
need for surgery to manage bile leak and stricture. 
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Fig 3 hepaticojejunostomy   endoscopic view 
 

 
 

Fig 4 introduction of endoscopic balloon into stenotic biliary enteric anastomosis 
 

 
 

Table (9), the need for surgery to manage complications 
 

 Group I n=21 Group  II n=23 P value 

surgical conservative surgical conservative 

Bile leak 1 (12.5%) 7 (87.5%) 1(14.3%) 6 (85.7%) 0.92 

Biliary stricture 3 (75%) 1 (25%) 0 3 (100%) 0.04 * 

*significant difference  
 
Study flow is summarized in flow chart 1 
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Flow chart 1  

 
DISCUSSION 

 
Bile duct injury (BDI) is the most gruesome complication of cholecystectomy as it carries a significant 

morbidity, costs, impaired quality of life, and decreased survival. (19, 20). 
 

BDI is a considerable challenge for surgeons (21-22). Hepaticojejunostomy (HJ) is thought by different 
authors as the definitive management of BDI as it offers the best possible long-term results (23-24-25) 
 

Anastomotic site stricture is a recognized complication of hepaticojejunostomy. That may be caused 
by, Bismuth level of the injury, revision surgery, non-dilated proximal biliary system and electro cautery 
damage of the biliary duct (26, 27, 28). Stricture dilation by jejunal or transhepatic approach has shown good 
outcomes as in the study of Booij et al in 2018, however, the expertise and facilities may not be frequently 
available in some parts of the world (29). 
 

The need for access loop for management of recurrent stones and recurrent biliary enteric 
anastomotic stricture emerged, and many studies evaluated  different types of access loops, Parlak et al in 
2011 evaluated the formation of permanent jejunal access loop stated and concluded that endoscopic 
intervention via a permanent access loop was safe and reliable in extracting biliary stones and for the 
management of anastomotic leakage without any complications, even if a permanent access loop has not been 
established during initial surgery, de novo access for the sake of endoscopic treatment is always possible. This 
method as a drawback, it needs surgical approach to reach the access loop thus subjecting patients to hazards 
of surgery and anesthesia (18). 
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Gastric access loop is generally not considered by many because of the risk of bile gastritis although 
there is no documented evidence of morbidity related to such access. (27). But Jayasundara concluded in his 
study in 2010 that Gastric access loop is useful adjunct in the surgical treatment of iatrogenic bile duct injuries 
especially if there is lack of radiologic expertise and equipment. Gastric access loop is accessible and safe for 
stricture dilatation and other endotherapeutic procedures, but it creates a possible route for bile to reach 
stomach increasing the incidence of biliary gastritis.(28) 

 
Duodenal access loop for endoscopic access to hepaticojejunostomy was originally described by 

Stiegmann et al.(30) on seven patients. Endoscopic inspection of the biliary-enteric anastomosis was possible 
in three.   
 

In our study the patients of both groups had nearly the same demographic data and there is no 
significant difference regarding the presenting symptoms of CBD injury, the type of surgery that led to CBD 
injury, the hospital where the primary surgery was carried out and the associated comorbidity, the level of CBD 
injury is slightly different in both groups but without significance.  
 

ROUX en Y hepaticojejunostomy was the surgical procedure performed in group I, to manage the 
biliary injury while in group II we performed ROUX en Y hepaticojejunostomy with permanent access 
duodenojejunostomy side to side with the biliary limb in all patients , the operative time , intraoperative 
findings in both group are more or less nearby , the post-operative complications rate are more or less the 
same except secondary biliary cirrhosis which is higher in group I as the time of follow up in group II may be 
not sufficient for its development . 

 
The results of management of complications as peritoneal collection, cholangitis, bile leak, wound 

infection or even incisional hernia had a non-significant difference between the two groups. 
 

Patients with complicated biliary enteric anastomosis as a result of surgical correction of primary 
iatrogenic bile duct injury mostly suffer from impaired liver function, impaired healing power and are prone 
more to bleeding and biliary fistula formation, so if we offered a solution to manage complications of biliary 
enteric anastomosis without the need for surgery it is of great importance, permanent access 
duodenojejunostomy in our study achieved the target of safety and efficacy in treating complications of biliary 
enteric anastomosis as, in group I  stricture occurred in 4 cases (19%) trial of management by PTD  and balloon 
dilatation succeeded only in one case and surgery was needed in 3 cases to refashion the biliary enteric 
anastomosis, while in group II stricture occurred in 3 cases (13%), ERCP balloon dilatation and stent placement 
managed the condition in the three cases , the procedures were performed easily without any difficulty 
,without any need for surgery to approach the access loop,  thus there is no need for surgical refashioning , 
especially if those patient had impairment of liver function that increased possibility of bleeding , fistula 
formation and further liver function impairment. 

 
Limitations of this study may be attributed to the relatively small sample number and the surgical 

maneuver being carried out by different group of surgeons and the difference in the follow up time of both 
groups. 
 

Conclusion 
 

Management of BDI by ROUX en Y hepaticojejunostomy with permanent access duodenojejunostomy 
is better than ROUX en Y hepaticojejunostomy without   access loop as it provides an easy way to manage 
complications of biliary enteric anastomoses without the need for another surgery. 
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