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Abstract: The replaced common hepatic artery (RCHA) is an uncommon arterial anomaly that, when present, makes hepatic
arterial reconstruction during liver transplantation technically challenging. At our institution, the reconstruction of the recipient
RCHA consists of 2 techniques that include either an infrarenal donor iliac artery aortic conduit or a direct donor celiac trunk
anastomosis to the proximal RCHA. Our experience demonstrates that the direct anastomosis to the RCHA provides a reliable
source of arterial inflow, allows preservation of the recipient arterial anatomy, and minimizes the dissection required to create an
infrarenal aortic conduit. Between September 1998 and April 2019, we performed 1782 liver transplants (1230 adults, >18 years;
552 pediatric, <18 years). There were 36 (2.92%) adult and 20 (3.07%) pediatric liver transplant recipients that possessed a
RCHA. Allograft and patient survivals were 94.70% and 94.10%, in both the infrarenal conduit and direct Type-V anastomosis
cohorts at 1 year, respectively. To date, hepatic artery thrombosis (HAT) has not occurred in the 2 cohorts of pediatric transplant
recipients. In conclusion, the direct donor celiac trunk to RCHA anastomosis is a safe and effective way to perform arterial
reconstruction with low hepatic artery thrombosis and biliary complication rates.
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the most effective method to approach the recipient RCHA
during liver transplantation. Potential difficulties encountered
include size discrepancies, insufficient allograft inflow,
disruption to normal vascular anatomy, and thrombus
formation resulting in liver allograft failure [2, 7-9]. Previous
described techniques include the branch patch and infrarenal
aortic conduit [10-13]. At our institution, the reconstruction of
the recipient RCHA has evolved and now consists of 2
techniques that include either an infrarenal donor iliac artery
aortic conduit or a direct donor celiac trunk anastomosis to the
proximal RCHA (Figure 1). Our experience demonstrates that
the direct anastomosis to the RCHA provides a reliable source
of arterial inflow, allows preservation of the recipient arterial

1. Introduction

The replaced common hepatic artery (RCHA) is an
uncommon arterial anomaly that most commonly arises from
the superior mesenteric artery (SMA). Classified by Hiatt et al.
[1] as type V, its incidence is reported to be from 9-15% of the
population [1, 2]. While unusual, this arterial variation when
present may make the hepatic arterial reconstruction during
liver transplantation technically challenging [3, 4].
Knowledge of the hepatic arterial anatomy is paramount and
proper identification prior to or during liver transplantation is
essential in establishing arterial blood flow to the liver
allograft [5, 6]. Currently, there is limited literature describing
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anatomy, and minimizes the dissection required to create an
infrarenal aortic conduit. In addition, the direct RCHA
anastomosis allows a sized matched arterial anastomosis as
the donor celiac trunk and recipient RCHA are usually similar
in diameter and eliminates the extra arterial anastomosis
required in the creation of the aortic conduit.

2. Materials and Methods

Between September 1998 and April 2019, we performed
1782 liver transplants (1230 adults, >18 years; 552 pediatric,
<18 years). There were 36 (2.92%) adult and 20 (3.07%)
pediatric liver transplant recipients that possessed a RCHA. In
the 36 adult recipients with RCHA, 19 patients underwent
hepatic arterial reconstruction utilizing an infrarenal donor
iliac artery aortic conduit and 17 patients underwent a direct
donor celiac trunk to RCHA anastomosis (Figure 1). Of the 17
pediatric recipients with RCHA, hepatic artery reconstruction
was achieved in 9 patients utilizing an infrarenal donor iliac
artery aortic conduit, whereas, 8 patients had their hepatic
artery reconstruction completed via a direct donor celiac trunk
to recipient RCHA anastomosis (Figure 2). There has been a
definite evolution in our transplant program toward the use of
the direct RCHA anastomosis in both the adult and pediatric
cohorts, and since 2013 we have categorically attempted to
use the RCHA if feasible and have resorted to the aortic
conduit only after finding that the RCHA was not a suitable
source of inflow for the hepatic arterial reconstruction. In the
recipients that underwent hepatic arterial reconstruction
utilizing the aortic conduit it was constructed in the infrarenal
position and in the usual previously published manner [14]. As
demonstrated in Figure 1, the 17 adult recipients and 8
pediatric recipients that underwent the direct donor celiac axis
to RCHA end-to-end anastomosis were all performed
utilizing interrupted Prolene sutures. To perform this
anastomosis, we have discovered a few caveats. To prepare the
RCHA for the anastomosis the recipient bile duct, duodenum
and associated pancreas all must be rolled anteriorly and
inferiorly to gain access to the RCHA. The RCHA then needs
to be dissected free of all of the surrounding soft and
pancreatic tissue and the small arterial branches encountered
need to be ligated and divided to create adequate length on the
RCHA. We feel that this dissection needs to be carried deep
enough so that the proximal RCHA may be used for the
anastomosis. We have found that that inflow in the RCHA at
this proximal level is brisk and is sufficient to support the
donor liver allograft. As shown in Figures 1 and 2 to reach this
proximal RCHA requires being posterior to the portal vein
from a depth point of view. At this point a small or micro
Statinsky clamp can be used to occlude the RCHA while
performing the interrupted 7.0 or 8.0 Prolene anastomosis.
When preparing to perform the hepatic arterial anastomosis
the alignment of the donor celiac trunk is important and as
demonstrated in Figures 1 and 2 the splenic artery needs to be
oriented so that it is almost pointing directly anteriorly to
allow a gentle anterior-lateral course to the donor liver
allograft and avoid unwanted twisting of the donor arterial

circulation. To date the donor celiac trunk and hepatic arterial
circulation has been long enough so we have not had to worry
about tension on the arterial anastomosis. If this occurs, we
would propose adding a short donor iliac arterial interposition
graft as previously published [15]. If length is still a problem,
we would proceed with the performance of an infrarenal donor
iliac artery aortic conduit. Retrospectively, the incidence of
hepatic artery thrombosis (HAT), liver allograft survival and
patient survival were assessed. Posttransplant HAT was
defined as sonographic Doppler evidence of hepatic artery
occlusion occurring any time during the patient’s
posttransplant course. Survival time was calculated as time of
transplant to last follow-up with the transplant recipient. A
time-to-event analysis was achieved with Kaplan-Meier
survival curves. It should be pointed out that the direct
anastomosis of the donor celiac trunk to the Type-V recipient
hepatic artery does not interfere with a
choledochocholedochostomy or a Roux-en-Y
hepaticojejunostomy biliary reconstruction as the Type-V
hepatic artery is posterior and inferior to the biliary
reconstruction.

Retrospectively, of the 36 adult and 17 pediatric recipients
identified who underwent liver transplantation with Type-V
hepatic arterial anatomy, 19 of the 36 adult recipients (52.80%)
underwent hepatic arterial reconstruction utilizing an
infrarenal donor iliac artery aortic conduit while 17 of the
adults (47.20%) underwent arterial reconstruction via a direct
anastomosis of the donor celiac trunk to the Type-V native
hepatic artery (Figure 1). None of these recipients in either the
infrarenal conduit or direct Type-V arterial anastomosis cohort
developed HAT. Allograft and patient survivals were 94.70%
and 94.10%, in both the infrarenal conduit and direct Type-V
anastomosis cohorts at 1 year, respectively. Both of these adult
patients were lost due to sepsis and multisystem organ failure
without hepatic arterial difficulties. In the pediatric cohort of
17 patients, 9 (52.90%) underwent hepatic arterial
reconstruction via an infrarenal donor iliac artery aortic
conduit while 8 (47.10%) had hepatic arterial reconstruction
via the direct anastomosis of the donor celiac trunk to the
Type-V recipient hepatic artery (Figure 2). To date, HAT has
not occurred in these 2 cohorts of pediatric transplant
recipients. One pediatric patient in the infrarenal aortic
conduit cohort was lost secondary to posttransplant
lymphoproliferative disorder (PTLD) involving the central
nervous system [16]. All 8 of the patients who underwent
hepatic artery reconstruction via a direct arterial anastomosis
of the donor celiac trunk to the recipient Type-V hepatic artery
are currently alive and well.

Biliary reconstruction was performed via
choledochocholedochostomy (CDCD) in 17 of the 19 adult
patients undergoing hepatic arterial reconstruction with an
infrarenal aortic conduit and 16 of the 17 adult patients with a
direct RCHA arterial anastomosis. This leaves 3 adult patients
with Roux-en-Y hepaticojejunostomies (2 patients in the
infrarenal aortic conduit cohort and 1 in the direct anastomosis
cohort). The combined incidence of biliary stricture in the
infrarenal aortic conduit and direct RCHA anastomosis
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cohorts was 10.50% and 11.70%, respectively. In the pediatric
patients 6 of the 9 patients with an infrarenal aortic conduit
had biliary reconstruction via Roux-en-Y
hepaticojejunostomy while 3 patients had a CDCD. Six of the
8 pediatric recipients that underwent arterial reconstruction
via the direct donor celiac to RCHA underwent biliary
reconstruction via Roux-en-Y hepaticojejunostomy. Five of
the pediatric recipients underwent biliary reconstruction via
CDCD, 3 with aortic conduits and 2 with a direct RCHA
anastomosis. The incidence of biliary stricture in these two
pediatric cohorts was 11.10% and 0.00% for the infrarenal
aortic conduit and direct RCHA anastomosis cohorts,
respectively.

Figure 1. lllustration depicting the type V arterial reconstruction utilizing the
recipient s proximal hepatic artery with anastomosis to the donor celiac axis
with interrupted Prolene sutures. The donor celiac axis is rotated
approximately 75 °with ligated donor splenic artery facing inferiorly to avoid
twisting/kinking. The reconstructed arteries travel posterior to anterolateral
to the portal vein.

Figure 2. Intra operative photograph showing type V arterial reconstruction
with arterial supply passing from posterior to anterolateral to the portal vein.
Following ligation of the donor splenic and left gastric arteries, the donor
celiac trunk is anastomosed to the recipient’s RCHA.

3. Discussion

RCHA originating from the SMA is a relatively rare hepatic
artery anatomy that can create challenges when performing
orthotopic liver transplantation. To date, there is a paucity of
literature  published regarding the hepatic arterial
reconstruction in these patients. In this letter, we propose a
novel technique that allows a direct donor celiac trunk to the
RCHA and avoids additional dissection and suture line
necessary to create an infrarenal donor iliac artery aortic
conduit. Our results demonstrate low and acceptable HAT and
biliary complication rates. Therefore, despite the relatively
small number of cases and the dissection required to prepare
the RCHA for anastomosis, we preferentially attempt the
direct donor celiac trunk to RCHA anastomosis in this patient
population.
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