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ABSTRACT 

Objective: To summarize and present the application of sandwiched T tube in repairing the 

iatrogenic right accessory hepatic duct injury.  

Methods: We retrospectively analyzed the clinical data of 8 patients who were diagnosed 

with iatrogenic right hepatic duct injury from 2005 to 2012 in Hunan Provincial People's 

Hospital, Changsha, China. When patients were diagnosed with the right accessory hepatic 

duct injury, their right accessory hepatic duct and the residual end of ductus cysticus are 

anastomosed end to end, and then the sandwiched T tube was employed to provide support for 

the anastomotic site. Subsequently, the umbilical vein patch and medical adhesive wound 

closure were used to cover the anastomotic site.  

Results: After surgery, patients did not suffer from postoperative complications such as bile 

leakage and intra-abdominal infections in the short term and such as bile duct inflammation 

and bile duct stenosis in the long term.  

Conclusion: The application of sandwiched T tube was a simple and practical method to 

handle the iatrogenic right accessory hepatic duct injury. 
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INTRODUCTION 

The bile duct injury is the main complication of laparoscopic cholecystectomy (LC) and bile 

duct variation such as accessory hepatic duct is the leading cause (1, 2). With the development 

of surgical technique and instruments, surgery is more and more elaborate and safe. However, 

if LC is not appropriately treated, the extrahepatic bile duct anatomic variation can cause 

serious consequences and even endanger the patient lives. 

  Iatrogenic right accessory bile duct injury is a serious and challenging problem in LC 

(3), while the right accessory hepatic duct injury is very rare and difficult to repair. After 

surgery, patients usually suffer from many postoperative complications such as bile leakage 

and intra-abdominal infections in the short term and such as bile duct inflammation and bile 

duct stenosis in the long term (4). From 2005 to 2012, a sandwiched T tube was applied to 

repair iatrogenic accessory right hepatic duct injury for 8 patients in our hospital (Hunan 

Provincial People's Hospital). After surgery, patients did not suffer from postoperative 

complications such as bile leakage and intra-abdominal infections in the short term and such 

as bile duct inflammation and bile duct stenosis in the long term, and postoperative recovery 

achieved satisfactory results. 

 

 

SUBJECTS AND METHODS 

General data 

Eight patients with average age of 55.6 ± 10.2 consist of 2 males and 6 females. The 8 

patients were diagnosed with cholecystitis, and meanwhile, 3 of them were diagnosed with 

choledocholithiasis. LC was used to treat the 5 patients with cholecystitis. However, LC and 

biliary exploratory surgery were used to treat the 3 patients with cholecystitis and 

choledocholithiasis. After the removal of gallbladder, bile leakage from the gallbladder 
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triangle was observed. Inspection results revealed that the bile leakage was caused by the 

lacerated ends of bile duct with average diameter of 4.2 ± 0.3 mm, and then laparotomy was 

immediately performed. The common hepatic duct was intact, so the right accessory hepatic 

duct injury was highly suspected. After cutting the common bile duct, 6 patients with the bile 

duct injury in the right posterior lobe of liver and 2 patients with the bile duct injury in the 

right anterior lobe of liver were observed. The average length of defect was 1.5 ± 0.6 mm, 

ranging from 1 cm to 2.5 cm (Fig. 1). This study was approved by the Ethics Committee of 

the Hunan provincial people's hospital. 

 

Fig. 1: The right accessory hepatic duct injury. 1: bile duct in right anterior lobe, 2: bile duct 

in right posterior lobe, 3: gallbladder, 4: common hepatic duct, 5: common bile duct. n = 6: 6 

patients with the bile duct injury in the right posterior lobe; n = 2: 2 patients with the bile duct 

injury in the right anterior lobe. 

 

Surgical procedure 

After thoroughly inspecting bile duct and the injury was diagnosed with the right accessory 

hepatic duct injury, the titanium clip or knot was removed from the residual end of bile duct. 

The necrotic tissues were eliminated from the rupture location of right accessory hepatic duct 

and bile duct followed by end to end anastomosis. Three or four 1 mm holes were created at 
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the proximal region of a 2.5 mm silicon tube, and then the silicon tube was inserted into the 

liver about 5 cm through common bile duct and the anastomotic site. A #16 T tube was 

implanted into the common bile duct after trim. The distal end of the silicon tube was 

embedded into the long arm of T tube and #1 suture was used to fix T tube and silicon tube. 

Then the sandwiched T tube was established (Fig. 2). The 4-0 monofilament absorbable 

sutures were used to close the common bile duct. The leakage in common bile duct 

anastomosis was investigated after water was infused into T tube. The umbilical vein in round 

ligament of liver was found after removing adipose tissue and was gradually expanded with 

biliary stents, and thereafter, 2 × 2 cm umbilical vein patch was prepared. Medical adhesive 

wound closure was spread onto the anastomotic site followed by applying umbilical vein 

patch to avoid bile leakage after surgery (Fig. 3). Three months after surgery, if 

cholangiogram indicated that stenosis in right accessory hepatic duct or bile leakage was not 

observed in patients, the sandwiched T tube was removed. 

 

Fig. 2: The sandwiched T tube. 1: silicon tube with 2.5 mm diameter; 2: #16 T tube; 3: 

fixation of T tube and silicon tube with #1 suture. 
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Fig. 3: Placement of the sandwiched T tube and overlap of the anastomotic site with umbilical 

vein patch and medical adhesive wound closure. 1: bile duct in right anterior lobe; 2: bile duct 

in right posterior lobe; 3: silicon tube; 4: umbilical vein patch; 5: anastomosis; 6: common 

bile duct; 7: sandwiched T tube. 

 

 

RESULTS 

After receiving treatment as described above, all the 8 patients were satisfied with the 

postoperative recovery. During the three months to seven years follow-up, patients did not 

suffer from postioperative complications such as bile leakage and intra-abdominal infections 

in the short term and such as bile duct inflammation and bile duct stenosis in the long term. 

 

 

DISCUSSION 

Generally, there are four commonly used methods to cope with iatrogenic right accessory 
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hepatic duct injury. Closure with suture is often used to treat less than 2 mm diameter of right 

accessory hepatic duct injury (5). However, this method is very risky because it can cause 

severe complications such as abscess and bile leakage due to bile accumulation. It is generally 

believed that this method is not applicable for higher than 3 mm diameter of right accessory 

hepatic duct injury, but the fluent bile duct drainage is considered as a good method to solve 

higher than 3 mm diameter of right accessory hepatic duct injury (6). Roux-en-Y anastomosis 

can solve the problem of biliary drainage. However, a skillful surgeon in anastomosis is 

mandatory because the diameter of right accessory hepatic duct is only 3 - 5 mm (7). 

Moreover, postoperative complications such as bile leakage, stenosis and reflux cholangitis 

may happen to patients due to the alteration of patients’ physiological channel. If the length of 

the right accessory hepatic duct injury is short, end-to-side anastomosis can be conducted to 

join the right accessory hepatic duct end with the right side of common hepatic duct (8). 

However, after surgery, the infections may affect the common hepatic duct and even cause 

extensive inflammation and high bile duct stenosis, which will make the postoperative care 

much more challenging. In our long term clinical experiences, we found that end-to-end 

anastomosis could be applied to join the right accessory hepatic duct with the residual end of 

ductus cysticus. The key parameter of success is the choice of support material. If the cross 

arm of T tube was used to support the anastomotic site, the excessive tension of anastomotic 

site and bile leakage were easily induced (9), and the length of cross arm of T tube might not 

meet with the requirement. Applying ureteral catheter or silicon tube to support the 

anastomotic site cannot guarantee the common bile duct drainage and the ureteral catheter or 

silicon tube easily fall off. Here we established the right accessory hepatic duct and common 

bile duct drainage with the sandwiched T tube, which could be firmly fixed and minimized 

the possibility of fall-off. Combination with the umbilical vein patch and medical adhesive 

wound closure prevented bile leakage. This method retained the physiological channel and 
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minimized the incidence of bile duct inflammation and stenosis. Although the anastomotic 

site might progress into stenosis in the long term, the right accessory hepatic duct would 

gradually atrophy due to the biliary obstruction and chronic inflammation. However, its 

function will be compensated with the rest hepatic duct and patients’ normal life would be not 

significantly affected. In the present study, the 8 patients were satisfied with the postoperative 

recovery. During the three months to seven years follow-up, patients did not suffer from 

postoperative complications such as bile leakage, intra-abdominal infections, bile duct 

inflammation and bile duct stenosis. 

The technical essentials for restoring the right accessory hepatic duct injury with 

sandwiched T tube include the following ten considerations. (a) Laparotomy should be 

conducted immediately once the right accessory hepatic duct injury was reported; (b) A larger 

incision was necessary and the surgical procedure should be conducted with the help of auto 

abdominal retractor under bright vision and thoroughly anesthesia; (c) the necrotic tissues 

residing around the residual hepatic duct and bile duct should be removed appropriately to 

protect the blood circulation and biliary duct tissues; (d) The right accessory hepatic duct and 

the residual end of biliary duct are anastomosed end to end with interrupted everted sutures, 

leaving the knots outside the anastomotic lumen (10); (e) For completely inducing bile 

drainage, the silicon tube with holes on its side was inserted into the right accessory hepatic 

duct about 5 cm; (f) The sandwiched T tube should be fixed firmly and the common bile duct 

should be closed carefully; (g) The umbilical vein patch should be as thin as possible and the 

medical wound closure should be applied onto the wound evenly and swiftly, covering the 

anastomotic site completely; (h) The sandwiched T tube and drainage tube under hepatic 

clearance should be pull out from the right side of the abdomen and fixed properly to avoid 

the fold of drainage tube; (i) Patients should be closely monitored to handle the postoperative 

complications such as bile leakage, bleeding and intra-abdominal infections; (j) A long-term 
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follow-up should be conducted. 

In conclusion, the application of sandwiched T tube was a simple and practical method 

to handle the iatrogenic right accessory hepatic duct injury. 
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