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INTRODUCTION

Surgical procedures are considered more challenging in
cirrhotic patients with hepatocellular carcinoma (HCC) than in
non-cirrhotic patients, because of the former’s high morbidity
and mortality following surgery.'l In open liver surgery,
the extremely long incision required for mobilization and
resection of the liver can result in significant intraoperative
blood loss or postoperative intractable ascites, followed
by reduced collateral circulation in the abdominal wall and
ligaments around the liver. These complications may progress
to postoperative hepatic failure in some patients.?!

Innovations in technology and surgical skills for hepatectomy
have been applied to minimize postoperative complications.
Some of these are as follows: (1) sophisticated instruments
for liver transection, such as ultrasonic aspirators and
high-energy devices; (2) inflow and outflow vascular
control, such as inflow occlusion of the portal triad (Pringle
maneuver), selective hepatic vascular occlusion, and total
hepatic vascular exclusion;® (3) an anterior approach without
liver mobilization in order to prevent liver compression
and tumor rupture;* and (4) a liver-hanging maneuver to
minimize bleeding in the deeper parenchymal plane and to
guide the direction of the parenchymal transaction.”!
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Since the late 1990s, laparoscopic surgery has gained
popularity, resulting in a paradigm shift in liver surgery.
Laparoscopic hepatectomy is thought to be a less-invasive
procedure than open hepatectomy.® The benefits of
laparoscopic hepatectomy may be particularly advantageous
for reducing intraoperative blood loss and retaining
postoperative ascites. In matched-paired comparative
studies and a comprehensive meta-analysis, laparoscopic
hepatectomy was found to have several perioperative
advantages with no differences in oncological outcomes.”'!
Recent technological advances and accumulation of surgical
experience have gradually expanded the indications for
laparoscopic hepatectomy to include treatment for HCC.
Laparoscopic hepatectomy has now been performed even
in cirrhotic patients with HCC. There are several tips and
techniques for safely performing laparoscopic resection on
the cirrhotic liver, as described below.

LAPAROSCOPIC LIVER MOBILIZATION

We strongly recommend laterally dissecting the coronary
and triangular ligaments, after identifying the supra-hepatic
inferior vena cava (IVC) (“medial-to-lateral approach”).l'?
Dissection of the cranial ligamentous attachment using the
medial-to-lateral approach helps avoid injuries to the IVC
and hepatic veins as well as to potential collateral vessels
at the lateral edges of the triangular ligament, which can
be difficult to control in some cirrhotic patients. Achieving
careful ligation of the short hepatic veins with sealing
devices and/or clips under a clear vision is essential for liver
mobilization. Surgeons need to utilize gravity and retraction
effectively to provide a clear view and avoid blind procedures.
Moreover, after the surgeon acquires adequate experience
with the technique, laparoscopic liver mobilization provides
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better visualization and a more precise procedure than does
open surgery.

Liver mobilization itself may result in postoperative refractory
ascites, considering the destruction of collateral blood and
lymphatic flow."* In laparoscopic surgery, depending on the
location of the tumor, liver rotation by gravity and gentle
manipulation often enables liver resection without liver
mobilization.

LAPAROSCOPIC LIVER TRANSECTION TECHNIQUE
(SUPERFICIAL PRE-COAGULATION, SEALING, AND
TRANSECTION METHOD)

Liver transection is the most challenging aspect of
hepatectomy in terms of bleeding. Pre-coagulation of the
superficial parenchyma using a radiofrequency ablation
device is useful for controlling intraoperative bleeding.!'¥
We introduced an original laparoscopic liver transection
technique, the superficial pre-coagulation, sealing, and
transection method.!" This method consists of four steps:
Superficial pre-coagulation from the liver surface using a
needle-type electrode with the VIO 300 D soft-coagulation
system (ERBE Elektromedizin, Tiibingen, Germany); exposure
of vessels and bile ducts with an ultrasonic aspirator; sealing
of the vessels and bile ducts with energy devices; and
transection of the liver parenchyma. In this method, bleeding
can be well controlled even during transection, which enables
bloodless transection without inflow and outflow vascular
occlusion. In our previous report, this method yielded
good results for patients with deteriorated liver function.!"!
The other benefit of this method is its eco-friendly nature.
All devices used in this method are reusable by autoclave
sterilization. This simple, safe, and eco-friendly transection
method has the potential to become the standard method
of laparoscopic liver transection.

HARNESS TRACTION TECHNIQUE (HARNESS)

We also developed a novel method for controlling the
transection plane, which we refer to as the “Harness Traction
Technique (HARNESS)”, for safe and precise dissection in pure
laparoscopic hepatectomy, especially anatomical resection.
The idea for this technique was originally derived from the
liver-hanging maneuver.®! The characteristics of HARNESS,
which are different from those of the open hanging maneuver,
includes the creation of a groove all along the transection
line and tying tape along the groove. This technique enables
maintenance of a precise transection plane and control of
the location and direction of the dissection plane freely in
the abdominal cavity, similar to a horse being controlled by
traction of the harness, which results in minimized bleeding,

movement of the transection point to the appropriate
position, and creation of good tension for parenchymal
transection at the transection point. The original hanging
maneuver can only be applied in right hemihepatectomy and
extended posterior sectionectomy; however, HARNESS can
be applied to various kinds of laparoscopic hepatectomies,
even those without a natural hook for the tape, such as
posterior sectionectomy, anterior sectionectomy, and partial
hepatectomy.

The described techniques have resulted in good clinical
outcomes, as described in our previous reports.'>!% These
less-invasive and systematic procedures have the potential to
prevent postoperative hepatic failure. Keeping these points
in mind ensures that laparoscopic hepatectomy becomes a
simple and safe procedure, even for cirrhotic patients with
HCC. Furthermore, laparoscopic hepatectomy is associated
with fewer postoperative adhesions than conventional open
hepatectomy. For the cirrhotic liver, which is a well-known
precancerous condition requiring multimodal treatment,
this benefit could enable any future surgical treatments to
be performed much more easily in case of recurrence. For
tumors on the liver surface, the procedure also carries a lower
risk of peritoneal dissemination than radiofrequency ablation.
With regard to both surgical and oncological aspects, these
advantages make laparoscopic hepatectomy ideal as a
bridging therapy for curative liver transplantation.!®®!
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