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Open Hepatic Left Lateral
Sectionectomy for Live Donor
Transplantation

Tsuyoshi Shimamura, MD
Toshiya Kamiyama, MD
Satoru Todo, MD, FACS

INTRODUCTION

The left lateral segment is frequently used in a living donor liver transplantation for pediatric recipients.
For this purpose, open hepatic left lateral sectionectomy is selected for the donor, and the laparoscope-
assisted method is an alternative. The decision to do an open or a laparoscopic approach should be
made bearing the principle of “donor safety first” in mind.

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
Copyright 2014 American College of Surgeons. All rights reserved.
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In addition to a general medical work-up, an evaluation of the liver is mandatory prior to the operation.
Information about the anatomy of the three major vessels (hepatic artery, portal and hepatic veins)
is inevitable and can clearly be depicted by enhanced 3-phase computed tomography and/or its 3-D
reconstruction. In particular, the left lateral segment of the liver occasionally has anatomical variations
of the artery. For example, an accessory left hepatic artery branches off from the left gastric artery in
10-15% of all cases. The normal branch pattern of the left hepatic artery is shown in Figure 1, and an
anatomical variation of the left hepatic artery off of the left gastric artery in Figure 2.

- 80mm

~ Omm

Figure 1: The left lateral segment of the liver occasionally has
anatomical variations of the artery. The normal branch pattern
of the left hepatic artery is shown (anterioposterior view).

|

Omm

Figure 2: An anatomical variation of the left hepatic artery off of the
left gastric artery is seen in 10-15% of all cases. Figure 2 depicts
this most common anatomical variation (anterioposterior view).

STEP 1: LAPAROTOMY, LIVER BIOPSY, CHOLECYSTECTOMY,
AND INTRAOPERATIVE CHOLANGIOGRAPHY

Under bilateral subcostal and upper midline incision (Mercedes incision), the abdominal cavity is explored.
Macroscopic examination followed by wedge biopsy of the liver is performed to confirm eligibility for
a donor. Cholecystectomy is carried out in the usual manner, and an intraoperative cholangiogram is
obtained through a catheter inserted into the cystic duct. Because the left hepatic duct is retrieved with

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
Copyright 2014 American College of Surgeons. All rights reserved.
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a left lateral segment graft, knowledge of the precise biliary anatomy is necessary to make a decision on
the cut-line. Commonly, the left hepatic duct is transected just to the left side of the bifurcation. In one
variation, the bile duct for a right posterior segment (segments VI and VII) enters into the left hepatic
duct in 20% of cases. If this is seen, a cut-line of the left hepatic duct is to be created more left-sided to
prevent stenosis on the remnant bile duct of the donor. Many additional anatomical variations also exist
in the biliary system. Therefore, extreme caution should be taken. Figures 3 and 4 show an intraoperative
cholangiogram illustrating the normal branch pattern of the bile duct.

Figure 3: Because the left hepatic duct is retrieved with a
left lateral segment graft, precise knowledge of the biliary
anatomy is necessary to make a decision on the cut-line.
Among the anatomical variations, the bile duct for a right
posterior segment (segments VI and VIl) enters into the left
hepatic duct in 20% of cases.

Figure 4: An intraoperative cholangiogram illustrating the
normal branch pattern of the bile duct.

I3 video 1

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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STEP 2: HILAR DISSECTION (HEPATIC ARTERY DISSECTION)

Hepatic hilar dissection is commenced by the isolation of the left hepatic artery. For this purpose, the left
and anterior peritoneum of the hepatoduodenal ligament is peeled off with an electrocautery. Once the
anterior wall of the left hepatic artery is identified, further dissection around the artery should proceed,
cutting the surrounding tissues such as periarterial nerves and lymphatic ducts in a sharp manner. During
this process, excessive dissection should be avoided. Otherwise, the adventitia of the artery might easily
be injured. The left hepatic artery should be completely isolated from its origin up to the point entering the
liver. Finally, the left hepatic artery is taped with a vessel loop.

When an accessory left hepatic artery is present off of the left gastric artery, the dissection should be
started only after the left lateral segment has been mobilized, allowing for a better surgical field. After
ligating and dividing the gastric branches from the left gastric artery, the left hepatic artery can be isolated
for a longer length than when the normal pattern is observed. In such cases, the length to be dissected
is decided considering future anastomosis. Figure 5 shows an isolated left hepatic artery in the normal
pattern, and Figure 6 shows an accessory artery off of the left gastric artery.

Figure 5: The left ly
isolated from its origin up to the point entering the liver
and taped with a vessel loop.

patic artery should be pletel,

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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Figure 6: The left hepatic artery Id be pletely
isolated from its origin up to the point entering the liver
and taped with a vessel loop.

3 video 2

STEP 3: HILAR DISSECTION (PORTAL VEIN DISSECTION)

After finishing the isolation of the left hepatic artery, the dissection of the left portal vein is begun. Behind
the left hepatic artery, the anterior wall of the left portal vein can be seen through a blunt division of the
surrounding tissues. After ligating and dividing several small portal branches to Spiegel’s lobe, the left
portal vein can safely be encircled. The dissection should be done completely from the bifurcation up to
the point where the Arantius duct (ductus venosus) joins the left portal vein. Finally, the left portal vein is
taped with a vessel loop. Figure 7 shows an isolated left portal vein.

Figure 7: Isolated left portal vein.

3 video 3

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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STEP 4: MOBILIZATION OF LEFT LATERAL SEGMENT

Following the hepatic hilar dissection, the procedure proceeds to the mobilization of the left lateral
segment. The falciform, coronary, and left triangular ligaments are dissected mainly with electrocautery.
Attention should be paid to the left subphrenic vein during this portion of the operation. To prevent injury
to this vein, begin to divide the left triangular ligament on its left side far from the vein, place gauze
behind it, and then continue to transect the ligament toward its left-side end. The left-side end should be
ligated because a small bile duct may exist inside. Then, divide the ligament toward the right side until the
anterior wall of the left hepatic vein is visible. After completing the dissection of all suspensory ligaments,
the left lateral segment can be flipped up and mobilized to the right side. Under the mobilization, the
lesser omentum and Arantius’ duct can be transected. While pulling the upper stump of Arantius’ duct
cranially, the left and posterior wall of the left hepatic vein can easily be explored. Encircling and taping
of the left hepatic vein is possible in 30% of these cases but impossible in the other 70% because of the
anatomical character that the confluence of middle and left hepatic veins usually exhibits inside the liver
parenchyma. In cases in which the left subphrenic vein enters into the left hepatic vein, the subphrenic
vein should be ligated and divided to obtain a sufficient length for the left hepatic vein conduit.

3 video4

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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STEP 5: INTRAOPERATIVE ULTRASOUND STUDY AND A CUT
LINE MARKING

After the hilar dissection and mobilization of the left lateral segment, intraoperative ultrasound study is
carried out for the safe parenchymal dissection of the liver. By studying the depicted branches of the
hepatic vein and Glissonian pedicles on the cut line, the subsequent procedure can be delineated. Small
veins branching off from the left hepatic vein to segment IV, including the paraumbilical vein, occasionally
exist, and Glissonian pedicles to segment |V from the umbilical portion are always present on the cut line.
Through this type of study, where and how much attention should be paid can be determined. A cut line of
the parenchyma is created 1 cm to the right of the falciform ligament and marked with an electrocautery
or argon beam coagulator. (Figure 8) The inferior direction of the cut line should be aimed at the left
hepatic duct. The use of several hanging sutures is recommended to ease dissection.

Figure 8: After the hilar dissection and mobilization of the left

lateral segment, parenchymal di: tion is cc ed.

I3 videos

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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STEP 6: PARENCHYMAL DISSECTION

Several techniques and instruments are selected for a parenchymal dissection depending on the surgeon’s
preference. Combinations of the forceps fracture method, Harmonic scalpel, ultrasound dissector such
as Cavitron Ultrasonic Surgical Aspirator (CUSA), bipolar cautery irrigation, and dissecting sealer are
commonly used options. In some hospitals, vascular occlusion with Pringle’s maneuver is applied during
parenchymal dissection. In Video 6, Harmonic scalpel and bipolar cautery irrigation are used without
inflow occlusion. Regardless of the techniques or instruments used, vasculature of 2 mm or more in
diameter encountered in the dissection should be ligated. Throughout the dissection process, care should
be taken to make a cut surface as flat as possible. For the purpose of linear resection, a harmonized
tension using hanging sutures may be helpful.

Figure 9

3 videos

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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STEP 7: BILE DUCT TRANSECTION

During bile duct transection, both the left hepatic artery and left portal vein should be taped together with
a vessel loop and retracted in order to prevent injury. After two-thirds of the parenchymal dissection is
complete, including the exposure of the left hepatic plate, the plate is encircled by the extra-Glissonian
approach. (Figure 7) The plate should be taped with a vessel loop so that it can provide a guide for
the following bile duct transection. Under the cholangiogram with an intraoperative fluoroscope, the
transection line is determined and clamped, and the plate is cut sharply just to the left of the clamp.
Rigorous attention should be paid to avoid any stenosis of the remnant bile duct on the donor. The
principle of “donor safety first” may resuit in two or more bile duct orifices on the graft. This process is the
most crucial step of the operation. Anatomical knowledge of the bile duct and the hepatic plate system
is critical. Remnant bile ducts and bile ducts on the graft are confirmed with a surgical probe. The bile
duct on the donor is then closed by a continuous suture with a 6-0 absorbable monofilament thread. The
bile duct on the graft is left open. Bleeding from the bile duct orifices on the graft should be controlled;
ischemia should be avoided.

Figure 10: The left hepatic plate is encircled by the
extra-Glissonian approach (yellow tape).

3 video7

ACS Multimedia Atlas of Surgery: Liver Surgery Volume
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STEP 8: PARENCHYMAL DISSECTION AFTER THE
TRANSECTION OF BILE DUCT AND LEFT HEPATIC
VEIN ISOLATION

To make the remaining third of the parenchymal dissection easier and safer, a Nelaton catheter (red
rubber catheter) is placed along with the fossa between the left lateral segment and Spiegel’s lobe.
(Figure 11) By hanging the catheter, the direction to cut becomes much clearer. At the bottom of the
dissection, the hepatic plate to Spiegel’s lobe should be firmly ligated to prevent biliary leakage. At the
end of dissection, the confluence of the middle and left hepatic veins should be clarified, with the left side
wall of the middle hepatic vein clearly visible. Finally, the left hepatic vein conduit is isolated for as long
as possible. After these procedures, the left lateral segment graft is ready to be excised.

L0S

Figure 11: A Nelaton catheter is placed along with the fossa
between the left lateral segment and Spiegel’s lobe.

3 videos

STEP 9: EXCISION OF THE GRAFT

After double ligature of the proximal end of the left hepatic artery, the artery is transected by placing
a small bulldog clip on its distal end. For the transection of the left portal vein, a vascular clamp and
a medium-sized bulldog clip are placed on the proximal and distal ends, respectively. Finally, the left
hepatic vein is transected by placing a vascular clamp on its confluence, leaving the graft side open.
This process is performed without the use of heparin. A left lateral segment graft can then be explanted.
Hepatic and portal vein orifices on the donor are closed by a continuous suture with 5-0 and 6-0 non-
absorbable monofilament threads, respectively.

3 video9
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STEP 10: PARTIAL RESECTION OF SEGMENT IV (OPTIONAL)
AND CLOSURE

If segment IV is of too dark a color, partial resection of this segment may be necessary. (Figure 12)
Completion of cholangiogram is obtained by an intraoperative fluoroscope to confirm the absence of
leakage or stenosis on the remnant bile duct of the donor. (Figure 13) After hemostasis is ensured, the
abdominal cavity is irrigated, and a closed drain is inserted adjacent to the cut surface. The purpose of
the drain is for monitoring, and the drain usually removed on the first or second postoperative day. The
operation is completed by closing the abdominal wall in a layer-by-layer fashion.

Figure 13

3 video 10
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