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Case Report

Graft outflow vein unification venoplasty with superficial
left hepatic vein branch in pediatric living donor liver
transplantation using a left lateral section graft
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Hyunhee Kwon, Yong Jae Kwon, and Sang Hoon Kim

Department of Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Orifice size of the left hepatic vein trunk (LHV) in left lateral segment (LLS) grafts is often too small to perform direct
anastomosis. A small superficial branch of LHV is encountered in approximately 30% of LLS grafts. Unification veno-
plasty of the LHV trunk and its superficial vein branch makes the orifice size of LLS outflow vein larger than the original
size. We present refined surgical techniques for LHV unification venoplasty with a superficial LHV branch. The patient
was a 5-month-old 9 kg-weighing girl with biliary atresia. Her general condition deteriorated, but there was low possi-
bility of deceased donor liver allocation, thus living donor liver transplantation was performed using her mother’s LLS.
The graft hepatic vein was widened through unification venoplasty of LHV and its superficial branch. Recipient hepatic
vein orifice was widened through unification of three hepatic veins. The graft and recipient hepatic vein orifices were
well matched in size, and they were anastomosed with 5-0 continuous sutures. The portal vein was reconstructed
with interposition of cold-preserved external iliac vein homograft. The graft left hepatic artery was reconstructed using
the recipient right hepatic artery and hepaticojejunostomy was performed. This patient recovered uneventfully and is
doing well for 3 months to date. The unification venoplasty with LHV trunk and its superficial vein branch makes the
size of LLS outflow vein definitely larger than the original size, thus it can be a useful technical option to reduce the
risk of hepatic vein outflow obstruction in pediatric liver transplantation using a LLS graft. (Ann Hepatobiliary Pancreat

Surg 2020;24:326-332)
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INTRODUCTION

Generally speaking, the usual left lateral section (LLS)
graft has one left hepatic vein (LHV) trunk with complete
preservation of the middle hepatic vein trunk at the donor
side. In this sense, the orifice size of this LHV trunk is
often as small as the diameter of the retrohepatic inferior
vena cava (IVC) of an infant recipient, thus this graft out-
flow vein orifice is often considered to be too small to
perform direct anastomosis even in an infant recipient.
Because some anastomotic stenosis develops at the site of
LHV reconstruction in pediatric living donor liver trans-
plantation (LDLT),1 it is important to make the graft and
recipient hepatic vein orifices large enough to compensate

such surgical procedure-related stenosis. Typically, a

small superficial branch of the LHV is encountered in ap-
proximately 30% of the LLS or left liver grafts in our ex-
perience of 500 cases.” Unification venoplasty of the LHV
trunk and its superficial vein branch makes the orifice size
of LLS outflow vein much larger than the original size,
which is beneficial to reduce the risk of hepatic vein out-
flow obstruction. We herein present a case and describe
the refined surgical techniques for LHV unification veno-

plasty with a superficial LHV branch.

CASE

In this case, the infant patient was a 5-month-old girl
with 65 cm in height and 9 kg in weight who suffered

from biliary atresia. This patient underwent a Kasai por-
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toenterostomy at 1 month after birth and had experienced
a redo of the Kasai operation 20 days later. However, the
patient had episodes of jaundice which progressed con-
tinuously, with laboratory findings of aspartate trans-
aminase 600 IU/L, alanine transaminase 467 IU/L, alka-
line phosphatase 932 IU/L, albumin 2.1 g/dL, creatinine
0.17 mg/dL, prothrombin INR 1.51, and total and direct
bilirubin 19.1 mg/dL and 16.0 mg/dL, respectively. Be-
cause that the pediatric end-stage liver disease score
(PELD) of this patient was 21, there was a low possibility
of organ allocation for split or whole liver transplantation.

In what follows, the general condition of this patient de-

teriorated progressively, thus we decided to perform a
LDLT operation at the age of 5 months. In this scheme,
the donor was the 38-year-old mother of this patient.
To begin with, a 250 g-weighing LLS graft was har-
vested through a laparotomy with an upper midline
incision. The transverse diameter of the graft LHV orifice
was 15 mm and a 3 mm-sized superficial branch of the
LHV was attached (Fig. 1A). This superficial LHV branch
was incised by 10 mm in length to expose the vein lumen
(Fig. 1B, C). Next, the septum between the LHV trunk
and its superficial branch was incised and some interven-

ing hepatic parenchyma was excised (Fig. 1D-F). Thereaf-

Fig. 1. Intraoperative photographs of bench work. (A) A small superficial branch of the left hepatic vein is located at the left
end of the left hepatic vein stump. (B and C) This vein branch was incised to expose the lumen. (D-F) A septum between
the two vein orifices was incised and some intervening hepatic parenchyma was excised. (G and H) The two graft vein openings
were unified with the use of continuous sutures using a 6-0 PDS.
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ter, these two vein openings were unified with continuous
sutures using a 6-0 PDS (Fig. 1G, H). This unification
procedure made the transverse diameter of the graft vein
orifice as large as 25 mm.

After dissection of the recipient native liver was com-
pleted (Fig. 2A), the hepatic parenchyma was incised by
a surgical knife, by which a bulk of hepatic parenchyma
was left around the hepatic vein trunks (Fig. 2B, C). Next,
a longitudinal incision was applied at the hepatic paren-

chyma between the right and middle hepatic vein trunks,
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and then the attached hepatic parenchyma was separated
into two parts (Fig. 2D). Thereafter, the hepatic paren-
chyma was forcefully pulled out to detach from the hep-
atic vein stumps, which made the hepatic vein stump
walls long and thick (Fig. 2E). At that time, the IVC wall
septa between the right and middle hepatic veins and the
middle and left hepatic veins were incised consecutively
to make a single large hepatic vein orifice (Fig. 2F). The
anterior wall defect between the right and middle hepatic

vein stumps at this hepatic vein orifice was repaired with

Fig. 2. Intraoperative photographs of recipient hepatic vein preparation. (A) The native liver of the recipient was completely
dissected. (B) The hepatic parenchyma was incised with a surgical knife. (C) A bulk of the hepatic parenchyma was left around
the hepatic veins. (D) A longitudinal incision was applied at the hepatic parenchyma between the right and middle hepatic
vein trunks, by which the attached parenchyma was separated. (E and F) The hepatic parenchyma was forcefully pulled out
to detach from the hepatic vein stumps, and the septa between the right and middle hepatic veins and the middle and left
hepatic veins were incised. (G and H) The defect at the anterior wall between the right and middle hepatic vein stumps was
repaired with continuous sutures using a 6-0 PDS.
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continuous sutures using a 6-0 PDS (Fig. 2G). At that
time, this unification procedure made the transverse diam-
eter of hepatic vein orifice as large as 30 mm, although
the diameter of the retrohepatic IVC was noted as being
close to 15 mm (Fig. 2H).

Because the portal vein was hypoplastic according to
the disease nature of biliary atresia, a vein interposition
technique was applied using a cold-stored external iliac
vein homograft (Fig. 3), which was presented previously.’
Next after spreading slush ice, the LLS graft implantation
was initiated. The right and left corners of the graft and
recipient hepatic vein orifices were tagged with a 5-0 PDS
to match their sizes (Fig. 4A). Then, continuous sutures
of the posterior wall continued first from the left corner
to the 6 o’clock direction (Fig. 4B, C), and then the sutur-
ing continued toward the right corner after meticulous size
patching (Fig. 4D). An additional longitudinal incision at
the anterior wall of the IVC was not necessary, because
the size matching at this portion was considered to be of
an adequate nature. After placing a fixation suture at the

right corner, the suturing continued to the anastomose of

the anterior wall (Fig. 4E, F). After injecting heparinized
saline into the IVC lumen, the graft hepatic vein re-
construction was completed.

Thereafter, the interposed recipient portal vein conduit
was stretched toward the graft portal vein, and some re-
dundant portion was excised after length matching. A por-
tal vein reconstruction was performed with continuous su-
tures using a 6-0 PDS (Fig. 5). Just after that, the graft
reperfusion was continued. The graft left hepatic artery
was reconstructed using the recipient right hepatic artery
branch under the use of a surgical microscopy (Fig. 6A).
An hepaticojejunostomy was performed using the pre-
formed Roux-en-Y jejunal limb (Fig. 6B).

This patient recovered uneventfully without any surgi-
cal complication (Fig. 7), and is doing well for 3 months
to date.

DISCUSSION

Pediatric LDLT in infant recipients is vulnerable to var-

ious vascular complications, because the graft and recipi-

Fig. 3. Intraoperative photographs of recipient portal vein interposition with a cold-preserved external iliac vein homograft. (A)
The recipient portal vein was dissected extensively to the porto-splenic vein junction. (B) The anterior wall of the portal vein
was incised with deeply located clamping. (C-E) A vein homograft was anastomosed to the portal vein stump through a modified
end-to-end method. (F) The interposed vein conduit was distended.
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Fig. 4. Intraoperative photographs of graft hepatic vein reconstruction. (A) The right and left corners of the graft and recipient
hepatic vein orifices were tagged with a 5-0 PDS. (B and C) Continuous sutures of the posterior wall continued from the left
corner to the 6 o’clock direction. (D) Suturing continued toward the right corner after meticulous size patching. (E and F) Suturing
continued to anastomose the anterior wall.

Fig. 5. Intraoperative photo-
graphs of graft portal vein re-
construction. (A and B) The in-
terposed vein conduit was stret-
ched toward the graft portal vein
and the redundant portion was
excised. (C) Portal vein anasto-
mosis was performed with con-
tinuous sutures using a 6-0 PDS.
(D) The reconstructed portal vein
was distended after a graft re-
perfusion. The marked line at
the conduit indicates the axial
direction of 12 o’clock.
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Fig. 6. Intraoperative photo-
graphs of reconstruction for
graft hepatic artery and bile
duct. (A) The graft left hepatic
artery was reconstructed using
the recipient right hepatic artery
under surgical microscopy. (B)
Hepaticojejunostomy was per-
formed using the preformed
Roux-en-Y jejunal limb.

ent vessels are small and the use of an endovascular stent-

ing procedure cannot be a definitive treatment in those
cases. Regarding hepatic vein reconstruction in LLS
grafts, anastomotic stenosis is usually attributed to the
small size of the anastomosis per se, and can be indicative
of the inflammatory process around the native hepatic
vascular tissues. Once an anastomotic stenosis of the graft
hepatic vein develops, it is not easily treated through the
use of a percutaneous radiological angioplasty, because
the connective tissues around the vascular structures are
hardened through the prolonged inflammatory process
whereby repetitive interventional procedures are often
needed.”” Note that the insertion of a wall stent into the
hepatic vein anastomosis is regarded as a life-saving pro-
cedure to cope with hepatic vein outflow obstruction with
an anticipation of late retransplantation, because such use
of a vascular wall stent may not be expanded enough to
follow the long-term physical growth timeframe character-
istic of a patient from the years of an infant to a forming
adolescent.® Therefore, it is critical that an evidence-based
secure surgical design is essential for hepatic vein re-

construction in pediatric LDLT.

Fig. 7. Comparison of liver
computed tomography (CT) scans
before and after living donor
liver transplantation. (A) Preop-
erative CT scan image shows
the hepatic vein structures of
the donor liver. (B) Recipient
CT scan taken 5 days after
transplantation shows the hep-
atic vein structures of the im-
planted left lateral section graft.

The surgical techniques for implantation of the left liv-
er and LLS grafts are similar, but there is a definite differ-
ence in the size of the graft outflow hepatic veins. For
this reason, the LLS grafts are usually used for infant re-
cipients, thus the area of the middle hepatic vein trunk
is completely preserved at the donor side in order to make
the LLS graft as small as possible. In a review of the nor-
mal anatomy of the liver, a LLS graft composed of the
segment II and III is shown to share a single LHV trunk.
By contrast, in some variant liver anatomy, an aberrant
segment III vein can drain into the middle hepatic vein
trunk directly, which requires a customized design for the
use of interposition procedure of graft hepatic vein
reconstruction.”’ Notably, the size of single LHV trunk
in LLS grafts is usually small because only small-sized
LLS grafts are intentionally selected for use with infant
recipients. In those cases, such a small graft hepatic vein
orifice is closely associated with the development of an
anastomotic stenosis, thus it is important to make the graft
hepatic vein orifices large enough to match with the recip-
ient IVC orifice.

To enlarge the hepatic vein orifice of a LLS graft, we
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have used an incision-and-patch venoplasty technique for
a long time, in which the rightl LHV wall was incised
and a homograft vein patch was attached to cover the
defect. Additionally, it is important to note that if a small
superficial branch of LHV is present, it was incised and
then a vein patch would be applied to facilitate anasto-
mosis. These incision-and-patch venoplasty techniques are
based on the concept of long-and-wide hepatic vein anas-
tomosis, which was proposed by Imamura et al.'”"' How-
ever, we observed that the intervening portion of vein
patch was regressed soon after the LDLT operation, thus
its expansion effect to reduce the risk of anastomotic
stenosis was less evident than expected.

We have continued to use an incision-and-patch veno-
plasty technique in LLS grafts without a superficial LHV
branch to date, but recently a patch application was ex-
empted if a superficial LHV branch was present, as shown
in this case. Instead of performing a patch venoplasty at
the LLS graft, we made the recipient hepatic vein orifice
wall long and thick as far as we could. To achieve this
preparation, we exposed the recipient LHV trunk long af-
ter peeling off the surrounding hepatic parenchyma and
repaired the superficial LHV branch opening at the 3
o’clock direction. This preparation process makes the lat-
eral half of the recipient LHV stump cover the exposed
superficial LHV branch portion of a LLS graft as an over-
lying roof, therefore the use of a patch venoplasty at the
graft side is deemed to no longer be necessary. To date,
this technique has been applied to five infant recipients
receiving a LLS graft, and none of them experienced any
hepatic vein outflow obstruction.

The superficial branch of the LHV is usually too small
to identify at the preoperative donor computed tomog-
raphy or magnetic resonance imaging studies, thus the use
of a unification venoplasty using this vein branch has to
be decided after examination of the LLS graft at the back
table. The clinical importance of this small vein branch
is not evaluated yet, primarily because its drainage terri-
tory is negligibly small. Based on our experience, any
small superficial branch of the LHV can be effectively
used for unification venoplasty.

In conclusion, the unification venoplasty with the LHV
trunk and its superficial vein branch makes the size of
LLS outflow vein definitely larger than the original size,

thus it can be a useful technical option to reduce the risk
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of hepatic vein outflow obstruction in pediatric LDLT us-
ing a LLS graft.
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