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How-I-Do-It

Side-to-side portal vein reconstruction for infant-to-infant deceased
donor whole liver transplantation: Report of 2 cases with video
Jung-Man Namgoong, Shin Hwang, Chul-Soo Ahn, Dong-Hwan Jung, and Gil-Chun Park
Department of Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
Infant-to-infant whole liver transplantation (I2I-WLT) has been rarely performed in Korea. Unlike living donor liver transplantation or split liver transplantation, the donor graft portal vein (PV) in I2I-WLT is very small in diameter, so risk
of PV complications increases significantly. We present two cases of I2I-WLT with application of side-to-side unification
venoplasty for secure PV reconstruction. The first case recipient was a 10-month-old female baby who weighed 6.0
kg. She was diagnosed with progressive familial intrahepatic cholestasis. The deceased donor was a 12-month-old
boy. The graft weight was 245 g, so the graft-recipient weight ratio (GRWR) was 4.1%. PV was reconstructed using
side-to-side unification venoplasty. The function of graft liver recovered uneventfully and there was no evidence of
PV complications. She is currently doing well for 4 years. The second case recipient was a 10-month-old female baby
who weighed 8.8 kg. She had also undergone Kasai operation for biliary atresia. GRWR was 6.0%. Because the graft
liver was much larger than the native liver, we designed the length of the extrahepatic PV more redundant than the
precedent cases to avoid extrinsic compression by the large-sized caudate lobe. The PV was reconstructed using
side-to-side unification venoplasty. The function of the graft liver recovered uneventfully. There was no evidence of
PV complications. She is currently doing well for 2 years. As the PV size in infant donors and recipients is very small,
PV reconstruction in I2I-WLT requires specialized surgical techniques of side-to-side unification venoplasty. Three supplementary video clips are provided. (Ann Hepatobiliary Pancreat Surg 2020;24:301-304)
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INTRODUCTION

complications increases significantly. We herein present two
cases of I2I-WLT with application of side-to-side uni-

Infant donors younger than 12 months old or with a

fication venoplasty for secure PV reconstruction.

body weight less than 10 kg can provide very small-sized
solid organs. Considering graft-to-recipient size matching,
the whole liver grafts from such infant deceased donors
are the most suitable for infant recipients. The infant-to-

DEVELOPMENT OF SIDE-TO-SIDE
UNIFICATION VENOPLASTY
TECHNIQUE

infant whole liver transplantation (I2I-WLT) procedure
has been rarely performed in Korea because of the ex-

For secure PV reconstruction, the effective size of the

tremely low incidence of infant deceased donors. Infant

anastomotic cross-sectional area and a streamlined config-

recipients with biliary atresia often exhibit portal vein

uration without axial rotation are the essentially important

(PV) hypoplasia with underdevelopment of the splanchnic

parameters. To satisfy these parameters, side-to-side uni-

blood flow system, and several innovative surgical techni-

fication venoplasty technique was developed as follows:

ques have been developed to prevent anastomotic stenosis

A deep longitudinal incision was made in the “6 o’clock”

1-4

of the PV.

Unlike living donor liver transplantation

direction of the graft PV and the “12 o’clock” direction

(LDLT) or split liver transplantation, the donor graft PV

of the recipient PV; then, continuous sutures were used

in I2I-WLT is very small in diameter, so the risk of PV

to unify these two PVs, which generated an enlarged con-
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duit from the superior mesenteric vein-splenic vein con-
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CASE PRESENTATION

fluence to the graft hilar PV confluence (Fig. 1).

Case 1
The recipient was a 10-month-old female baby who
weighed 6.0 kg. She was diagnosed with progressive familial intrahepatic cholestasis. The deceased donor was a
12-month-old boy (Supplementary Video 1). The graft
weight was 245 g, so the graft-recipient weight ratio
(GRWR) was 4.1%. Modified piggyback method was used
for inferior vena cava anastomosis. The PV was reconstructed using above-mentioned side-to-side unification
venoplasty (Fig. 2, Supplementary Video 2). This was the
first case who was benefited from our technical innovation on PV reconstruction. One hepatic artery was reconstructed under surgical microscopy. Roux-en-Y hepaticojejunostomy was performed. The function of graft liver recovered uneventfully and there was no evidence of PV
complications. She is currently doing well for 4 years.

Fig. 1. Illustration of the side-to-side unification technique
used for portal vein (PV) reconstruction. A deep longitudinal
incision was made at the “6 o’clock” direction of the graft
PV and the “12 o’clock” direction of the recipient PV.
Running sutures were then used to unify these two PVs. This
technique creates an enlarged conduit from the superior mesenteric vein–splenic vein confluence to the hilar PV confluence.

Case 2
The recipient was a 10-month-old female baby who
weighed 8.8 kg. She had undergone a Kasai operation for
biliary atresia. The deceased donor was a 10-month-old
boy. The graft weight was 525 g, so the GRWR was
6.0%. Modified piggyback method was used for IVC

Fig. 2. Imaging findings of PV
reconstruction using the side-toside unification technique in the
Case 1. The ventral surface of
the whole liver graft was visible
(A). A pretransplant computed
tomography (CT) shows recipient’s portal vein anatomy (B).
An intraoperative photograph
shows completed PV reconstruction just after portal reperfusion
(C). CT scan taken at posttransplant day 7 shows no evidence
of PV complication (D).
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Fig. 3. Imaging findings of PV
reconstruction using the side-toside unification technique in
Case 2. The ventral surface of
the whole liver graft was visible with closure of the inferior
stump of the vena cava (A).
Redundant PV reconstruction
with side-to-side unification technique was shown to avoid compression by the caudate lobe
(B). Dynamic computed tomography scans were taken at posttransplant 5 days (C) and 1 year
(D), showing no evidence of
PV complication.

anastomosis. Because the graft liver was much larger than

I2I-WLT, which we termed the side-to-side unification

the native liver, we designed the length of the extrahepatic

technique. At the recipient-side SMV-SV confluence, this

PV more redundant than the precedent cases to avoid ex-

technique is very similar to that of the tadpole-shaped PV

trinsic compression by the large caudate lobe. The PV was

anastomosis procedure described above. At the graft-side

reconstructed using side-to-side unification venoplasty

hilar PV, it is also similar to the use of a conventional

(Fig. 3, Supplementary Video 3). One hepatic artery was

patch venoplasty to enlarge the PV diameter. Follow-up

reconstructed under surgical microscopy. Roux-en-Y hep-

imaging studies revealed that the shape of the PV after

aticojejunostomy was performed. The function of the graft

application of side-to-side unification technique had a

liver recovered uneventfully. There was no evidence of

wide patch-expansion effect at both the SMV-SV and hi-

PV complications. She is currently doing well for 2 years.

lar PV confluences. This expansion effect made the shape
of the reconstructed PV smooth and streamlined, which

DISCUSSION

is well matched with the hemodynamic principles.
For infant LT recipients, PV stenting should be avoided

For I2I-WLT, the most important factors for success of

because it can cause late-onset portal insufficiency that

LT are the graft-recipient size matching and PV reconstruc-

leads to inevitable need for retransplantation. Secure PV

tion. It is difficult to determine whether the liver graft is

reconstruction should be a high priority so that PV stent-

well matched with the infant recipient, but general in-

ing can be avoided, which is quite different from adult

sights can be learned from high-volume center experi-

LT cases because PV stenting in infants cannot be suffi-

ences with pediatric LDLT. For PV reconstruction in

ciently enlarged, although there is some enlargement of

I2I-WLT, infant recipients with biliary atresia often ex-

the PV stent.

hibit overt PV hypoplasia and underdevelopment of the

stenosis when the infant recipients grow up. Indeed, the

splanchnic blood flow system, so secure PV reconstruc-

long-term outcome of percutaneous transhepatic balloon

1,3,5,6

tion is a major matter of concern.

To secure PV reconstruction in I2I-WLT, we developed
a new surgical technique that would be suitable for

7,8

Finally, PV stenting induces overt PV

angioplasty is often reported to be favorable in cases of
pediatric LDLT.9
In conclusion, we present a side-to-side unification tech-
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nique for PV reconstruction that is reliably applicable to
I2I-WLT. We propose that this technique may represent a
useful surgical option for PV reconstruction in pediatric LT.

SUPPLEMENTARY DATA
Supplementary data related to this article can be found
at https://doi.org/10.14701/ahbps.2020.24.3.301.
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