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Abstract 
 
Aim: Hepatic artery (HA) reconstruction is one of the crucial steps during the process of living donor liver 
transplantation (LDLT). The incidence of hepatic artery thrombosis has been reduced over the last few years 
by the introduction of microsurgical approach under high resolution microscope or loupe. In this study we 
investigate the incidence of hepatic artery thrombosis after introducing the microsurgical approach at our 
Liver Unit.  

Methods: We report our experience in 25 cases of HA reconstruction in LDLT using graft-artery-unclamp 
and posterior-wall-first technique. HA reconstructions were done by specialized microsurgical surgeon. 

Results: In our series there was no report of any case with HA thrombosis. The risk factors for failed 
procedures appeared to be reduced by participation of specialized microsurgical surgeon comparing to the 
results in the published data. 

Conclusion: HA reconstruction without clamping the graft artery is a feasible and simplified technique. It 
should be done by specialized microsurgical surgeons this could be mastered by transplant surgeons in the 
future with plenty of microsurgical training.  
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INTRODUCTION 

Hepatic artery (HA) reconstruction is one of the corner 
stone steps for living donor liver transplantation 
(LDLT).(1-4) Arterial complications, including 
thrombosis, stenosis and aneurysm formation, are life-
threatening in LDLT by causing irreversible biliary 
damage and graft failure.(5) Due to the HA small 
vascular diameter, its arterial reconstruction was a 
major technical problem in LDLT until the introduction 
of microvascular anastomosis under high resolution 
surgical microscope or loupe.(6,7) The incidence of 
arterial thrombosis has been reduced dramatically from 
25% without 

microscope(6) to 0%-3.8% with microscope.(8-10)  

Nevertheless, the technical failure of the reconstruction 
usually leads to permenant biliary damage and 
retransplantation or even death.(11,12) The procedure is 
complicated by anatomical variation, vascular 
consistency.(13) It is essential to set up a specialised team 
and method to avoid technical failure as far as possible.  

We report our experience in 25 cases of HA 
reconstruction in LDLT. We set up our technique of HA 
reconstruction without clamping the donor’s artery, 
which were carried out by specialized microsurgical 
surgeon. 
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PATIENTS AND METHODS 

Donors and Recipients: Between October 2008 – October 
2010, 25 LDLTs were performed at Liver Unit, Al 
Zahraa University Hospital. Ethical committee approval 
was obtained for this work. Both patient and donor had 
signed a consent form. 

All the cases were operated by the same surgical team 
and HA reconstructions were done by the same 
specialized microsurgical surgeon. 24 recipients were 
adult right lobe graft without middle hepatic vein and 
one recipient had left liver graft. Recipients have follow 
up at the outpatient clinic with HA assessment until 
April 2011. 23 recipients are males and two are females. 
The average age of the recipients was 46.2 years (range 
29 - 59 years). The underlying liver pathology for the 
recipients was: hepatitis C virus (HCV) related cirrhosis 
(n=24) and one patient had primary sclerosing 
cholangitis. Out of the 24 HCV related cirrhotic recipient 
10 had hepatocellular carcinoma (HCC). (Table 1) 

Estimated graft volume to recipient body weight ratio 
was assessed by CT-based graft volume to recipient 
body weight (Toshiba Aquilion 64 CT Scanner, Japan). 
Graft weight to recipient body weight ratio was not to 
be lower than 0.8%. The remaining donor liver volume 
should be more than 30%-35%. CT angiography was 
performed to evaluate the anatomy of the donor’s HA 
(Fig. 1).(14,15) 

Surgical Technique: Hepatic arterial reconstruction was 
performed under the optical field of continuous zoom 
magnification (8x) with an operating microscope (Zeiss; 
OPMI PICO, Germany). 

 
Fig 1. CT arterioghraphy as preoperative  

assessment for the hepatic artery in living  
donor (transplant procedure No. 5). 

 
The recipient’s operation was 60 min preceded by 
donor’s operation, in which a careful inspection of 
hepatic volume, hilar structures and venous outflow. 
Thereafter, both donor and recipient’s procedures 
would proceed simultaneously by two surgical teams. 
Usually the completion of the graft harvesting and 
recipient hepatectomy could reach perfect timing which 
leads to shortening the time of graft ischemia (cold 
ischemia time). We start reconstruction of the HA after 
completion of the hepatic vein and portal vein 
anastomsis.  The reconstruction of HA was completed 
by specialized microsurgical surgeon. We selected the 
most appropriate branches of recipient’s HA according 
to the following guidelines: the HA quality, the amount 
of outflow, matching of diameters, and reciprocal stump 
location.(6) A single microvascular clamp was placed on 
the recipient arterial stump after good arterial flow was 
confirmed. The donor’s artery was remained free

 

 
Table 1. Recipient data who underwent LDLT between October 2008 – October 2010 (n=25). 

Recipient Data Maximum Minimum Average 
    
Age (years) 55 29 45 

Body weight (Kg) 92 61 77 

Graft weight (gm) 1100 700 912 

Operative time (h) 11 6 8 

Cold ischemia time (m) 90 45 53 

Warm ischemia time (m) 70 35 47 

ICU stay (days) 14 5 8 

Hospital stay (days) 42 20 24 

Follow up (months) 30 6 16 

 (Kg) Kilo grams, (gm) grams, (h) hours, (m) minute. 
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without clamping as the main target of this work is to 
keep the donor hepatic artery stump unclamped 
(illustration 1A), and a back flow would be found from 
the portal inflow graft. The back flow was continuously 
washed by using a syringe with heparanized saline and 
a fine sucker.  The donor and recipient arteries were 
anastomosed in an end-to-end manner with interrupted 
sutures using 8-0 monofilament polypropylene sutures 
(illustration 1). The anastomosis was started with a 
central stitch on the posterior wall, with the knot tied on 
the outside (illustration 1B).(6) The sutures were 
advanced by either side adjacent to the previous suture 
(illustration 1C), until the entire suture of the posterior 
wall was completed (illustration 1D). The stitching for 
the anterior wall was performed in the similar manner, 
however, going through each vessel wall consecutively 
(illustration 1E).  
 

 

Illustration 1. Microsurgical technique for hepatic 
artery reconstruction in living donor liver 
transplant. 

 

The two penultimate stitch ends were left untied so that 
the last stitch could be inserted accurately. When there 
was a discrepancy in diameter of the arteries, the 
discrepancy was gradually taken up with individual 
stitching. In this technique we did not use any 
haemostatic material like surgicell as it might perform a 
heamatoma later on and jeopardized the follow in the 
HA. However, additional stitches were performed when 

there were apparent interspaces between each stitch 
causing a leak. Frequent heparinized saline (25 U/mL) 
was irrigated throughout the procedure to allow clear 
visualization of the vascular wall, thereby the persistent 
backflow from the donor arterial end did not affect the 
reconstruction.  

Doppler ultrasonography (DUS) (Esaote My Lab50 X 
Vision, Italy) to assess the velocity of the hepatic artery 
flow and resistance index (RI), was performed 
immediately after the completion of the arterial 
reconstruction. DUS assessment was repeated after 
biliary reconstruction and before abdominal closure to 
inspect the patency of the anastomosis. Intensive 
monitoring by DUS was done twice a day for the first 
post-transplant week. Post-transplant HA assessment 
continues on daily basis for the next two weeks (Fig. 2). 
In long term assessment CT arteriography might be 
used to assess the anastomotic site if there a suspicion of 
stenosis (Figs. 3a,b). 
 

 

 
 

Fig 2. DUS assessment of the intrahepatic part of 
hepatic artery post LDLT (recipient) (transplant 

procedure No. 11). 

 

 
 

Fig 3a. CT arteriography in LDLT (recipient)  
showed normal patency of the anastomotic  
site (arrow). (Transplant procedure No. 7). 
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Fig 3b. CT arteriography (recipient), reconstructive 
image (shaded surface display) showed normal 

hepatic graft arterial supply and normal  
anastomotic site (antro-superior view)  
(arrow) (transplant procedure No. 7). 

 

 

RESULTS 

Anatomical Data: The anatomy of the donor HA was 
identified according to the Takatsuki et al. classification 
based on the orifices of the HA.(9) All  liver grafts had a 
single orifice (n=25), of them, single orifice without 
aberrant artery (n=23) and single orifice with aberrant 
artery (n=2).  
 
Clinical Outcome: The graft HA was anastomosed to 
the recipient RHA in 17 cases. Three graft arteries were 
anastomosed with LHA, one with middle hepatic artery 
(MHA), 4 with common hepatic artery. The mean 
diameter of the graft artery was 2.4±0.8 mm (range, 1-4 
mm), similar to previous reports.(16-18) The 
intraoperative maximum velocity of the HA was 
43.3±16.1 cm/s and resistance index was 0.64±0.12 by 
Doppler ultrasound. We followed these recipients for 
average period of 16 months (range 30-6 months).  
 
Complications: In our series there was no report of 
hepatic artery thrombosis. However, during the HA 
artery reconstruction we reported arterial angulation 
(n=2) and corrected during the procedure. There was 
also one recipient right hepatic artery with intimal 
dissection which required re-anastomosis during the 
operation. This dissection was in the recipient right 
hepatic artery as this recipient was diagnosed pre 
transplant with HCC in segment VII. This  recipient 
underwent Targeted Arterial Chemoembolisation 
through the right hepatic artery using a microcatheter 
which might cause injury of arterial intima.  During the 
period of follow up we reported one case with arterial 
stricture after 9 months (Fig. 4) and it did not require 
any surgical intervention. 

 
Fig 4. CT arteriography (oblique view) showed liver 
graft artery stenosis (recipient) at the anastomotic  

site (white dote). (Transplant procedure No. 2). 
 

 

DISCUSSION 

In LDLT microvascular reconstruction of the HA is 
extremely challenging because of the narrow caliber, 
suboptimal visualization, donor-recipient discrepancy 
and intimal dissection.(19,20) Several techniques had been 
attempted at aim to improve the success rate.(21-23)  

As reported by many transplant centers,(24,25) paired 
microvascular clips are applied to both donor and 
recipient’s arteries before suture, which start from the 
anterior wall then to the posterior by turnover. The 
paired clamping could provide a flat and bloodless 
vision; however, it has some disadvantages. The arterial 
stumps in the liver graft are usually short in length, and 
vulnerable in consistence, clamping would exacerbate 
the situation of intimal dissection.(26,27) Turnover of the 
paired clips for reestablishing the posterior wall might 
lacerate the intima.(23) When there is a branch arising 
from the RHA to segment IV, the RHA has to be 
disconnected distal to the branch. In such circumstance, 
the arterial orifice is considerably close to the graft 
parenchyma, and there is no space for placing a clamp 
at the graft side.(22)  

We completed all the hepatic arterial reconstruction 
after portal reperfusion, leaving the graft artery 
unclamped.(28) We found there would be small amount 
of back flow from the graft artery by intrahepatic 
communication with the portal system, but it was slow 
and negligible during the procedure.(29) Keeping the best 
distance, depth and direction of the two arterial ends 
was the key step for subsequent suture, even more 
important than suture itself. It was achieved by 
adjusting the recipient’s hepatoduodenal ligament by an 
experienced left hand from the assistant. Particularly for 
the first 3 stitches, stable and flexible control of the 
recipient artery was the base for a promising 
reconstruction. Intensive training for this procedure 
under the surgical microscope would help to master the 
technique.  
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Hepatectomy of the recipient’s liver in LDLT requires 
elaborative dissection of the portal structure in a close-
to-hilum fashion, to ensure sufficient length and 
appropriate arterial caliber for reconstruction. Sharp 
dissection instead of electronic coagulation adjacent to 
the vessel is recommended. All HA branches were 
disconnected as close as possible to the hepatic  
hilum in order to keep sufficient length and  
appropriate size for arterial anastomosis. This calls for 
transplant surgeons who have an intimate  
knowledge of microsurgical arterial reconstruction to 
avoid traumatic manipulation to the recipient’s  
artery.  

Surgeons would take more concern to the HA  
during liver resection if they have detailed  
insight into the procedure of HA reconstruction 
thereafter.  

In conclusion, by these 25 cases of experience and 
lessons, we found that hepatic artery reconstruction 
without clamping the graft artery is a feasible and 
simplified technique. In this technique we did not need 
to turn over the anastomosis to place stitches in the 
posterior wall like the usual microsurgical approach. In 
grafts with short arterial stump, the procedure went 
easily as there is no need to clamp this stump 
comparing to the ordinary microsurgical technique.  

We believe that HA reconstruction in living donor liver 
transplant without clamping the graft artery could be 
mastered by transplant surgeons with plenty of 
microsurgical training.  
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