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We dedicate this book to our families
and to our patients



The only source of knowledge is experience

Albert Einstein (1879-1955)

We learn from our experiences. When faced with unusual and difficult situations in
which we have limited experience and are out of our comfort zone, we depend on
the experiences of others. This is at the core of training in surgery, where residents
and fellows learn from experienced surgeons and mentors. What do you do when
you are faced with a patient with a difficult or unusual condition and do not have
ready access to a colleague with whom to discuss the case, or even seek assistance
with the operation? We depend on the literature.

The editors of this book have assembled in one source an international team of
experts in hepato-biliary and pancreatic surgery to share their experiences with the
management of difficult Hepato-Pancreato-Biliary (HPB) conditions and new
therapeutic alternatives. Collectively, the individual authors have well in excess of
300 years’ experience with complex HPB patients. The case study approach is
the foundation of this book. It allows the reader to learn from experiences in the
management of unique patients and the application of innovative techniques. The
case method provides the learner with immediate information concerning pattern
recognition of the problem at hand, the pre-operative thinking of the surgeons and,
importantly, the intraoperative management and technical approach to the patient.
Some of the patients presented are incredibly complex and represent one-of-kind
situations, others represent difficult management issues or technical challenges, and
still others present controversies in treatment. In addition, the content includes
excellent discussions of minimally invasive and robotic approaches.

Whether you are a surgeon in training or an experienced hepato-biliary pan-
creatic surgeon, I think you will find this text an essential complement to your
library.

Columbus, OH E. Christopher Ellison, MD, FACS
Robert M. Zollinger Professor

Department of Surgery

The Ohio State University College of Medicine

vii



Hepato-Pancreato-Biliary Surgery is a field filled with unique challenges and
requires perspective for rare cases. Such cases commonly demand a set of complex
skills. While cases are not routine, the clinical scenarios demand an expertise and
insight to offer patients state of the art therapy.

Our goal was to create a case based learning resource based on authorities in the
field who share their patients and experience with the reader. Each chapter contains
relevant facts and applies expert lessons learned to a particular patient case. Peri-
operative and intraoperative decisions are discussed in a manner that a colleague
would share with a partner, and key points or takeaways are featured in each
chapter. The book contains a diverse team of renowned international authorities to
guide the reader through challenging HPB topics.

It is our hope that this book will serve as a resource that is often visited by
surgeons at all stages of their career. We also hope to stimulate students, residents
and fellows regarding the breadth and depth of their knowledge in HPB surgery.

Columbus, OH, USA Timothy M. Pawlik
Madison, USA Sharon Weber
Milwaukee, USA T. Clark Gamblin
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Bin-hao Zhang, Bi-xiang Zhang and Xiao-ping Chen

Introduction

About 70% of the tumors in patients diagnosed with hepatocellular carcinoma
(HCC) are categorized as either large (5-10 cm in diameter) or huge (larger than 10
cm in diameter). A prevalent belief in the medical community is that large and huge
tumors cannot be removed.

We hypothesized that while the resection of large liver tumors had proved difficult
in clinical practice, the procedure was safe in theory. In anatomic resections of equal
size, which involve removing liver tissue along functional lines, less tumor-free tissue
was resected for larger tumors and more tumor-free tissue was resected for smaller
tumors. In the 1980s, intraoperative blood loss from liver resection was reported to be
around 2,000 ml and the mortality rate caused by intraoperative massive hemorrhage
was about 10%. The liver-hanging maneuver (LHM) is one of the improved tech-
niques to reduce bleeding and mortality. Improved techniques reduced intraoperative
blood loss during liver resection for large and huge tumors to around 250 ml and
caused the mortality rate to drop below 0.7%.

Conventionally, for right hepatectomy, full mobilization of the right hemi-liver
is necessary before liver parenchymal transaction [1, 2]. This approach is not
always feasible in patients with huge tumor or diaphragmatic tumor invasion. For
large tumors, even when full liver mobilization is technically possible, several
increased risks are observed, including tumor rupture from excessive pull, tumor
cell dissemination from excessive manipulation, and massive bleeding from tear of
short hepatic veins from the inferior vena cava (IVC). More surgeons now use an

B. Zhang - B. Zhang - X. Chen (PX)

Tongji Hospital, Tongji Medical College, Huazhong University of Science
and Technology, 430030 Wuhan, China
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anterior approach (AA) for these patients, with parenchymal transection starting
from the anterior surface of the liver toward the IVC [1, 2]. This anterior approach
has a problem of controlling bleeding from the deeper liver parenchymal tissue
because of poor exposure.

To overcome this problem, LHM was proposed by surgeons, allowing surgeons
to hang the liver during right hepatectomies without primary liver mobilization.

Belghiti et al. [3] proposed a LHM using a tape to pass through the retrohepatic
space between the anterior surface of the IVC and the liver parenchyma. The most
important step for this maneuver is the dissection of the anterior plane of the IVC,
which is a blind procedure deep in the retrohepatic space. Several short hepatic
veins drain directly from the liver into the IVC. These veins vary in size, number,
and position. The retrohepatic IVC often becomes compressed or bent in cirrhosis,
which increases the risk of injury to the IVC and its branches during the blind
dissection. A success rate of 80-92% for blind retrohepatic dissection and a massive
bleeding rate caused by injured short hepatic veins of 4-6% have been reported [4—
6], which explains why some surgeons are still reluctant to use this technique.

The liver double-hanging maneuver was proposed to develop a retrohepatic
tunnel on the right side of the IVC [7]. The tunnel goes through a true avascular
space that contains loose connective tissues only. This improved double-hanging
maneuver is more safe and easy.

LHM has been reported to have numerous advantages, especially in terms of
shortened operative time and reduced blood loss. Moreover, the LHM avoids liver
rotation with lower risk for tumor dissemination and higher possibilities of onco-
logic benefits, helps to reduce remnant liver manipulation with potential
improvement in postoperative liver function, and allows better exposure and
hemostasis of the deeper section plane with safer IVC protection. Additionally, the
tension on the elastic tape would help to obtain a linearly cut surface and would
avoid the zigzag manner, thereby contributing to protection of the IVC from sur-
gical injury. Furthermore, the hepatectomies in cases of huge tumors with dia-
phragm adhesions would be facilitated.

Belghiti-Hanging Maneuver

The liver is exposed through an abdominal incision using either a bilateral subcostal
or a J-shaped incision. After performing intraoperative ultrasonography, confirming
the absence of tumor contact toward the IVC, a cholecystectomy is performed and
the portal pedicle encircled. The upper surface of the liver is exposed up to the
anterior surface of the suprahepatic IVC. The space between the right and middle
hepatic veins is dissected on 2 cm downward. Without any mobilization of the right
liver, the hilum’s tape is pulled upward and to the left to allow exposure of the
anterior surface of the infrahepatic portion of the IVC. If present, a vein of the
caudate process is ligated and divided, and a right inferior hepatic vein is dissected
but not ligated.
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The most important step of this maneuver is the dissection of the anterior plane
of the IVC. The dissection starts with a long vascular clamp posterior to the caudate
lobe on the left side of the right inferior hepatic vein, if present, proceeding cra-
nially with great care along the middle plane of the IVC toward the space between
the right and middle hepatic veins previously dissected. After 4-6 cm of blind
dissection the clamp appears between the right and middle hepatic veins (Fig. 1.1).
A tape is seized with the clamp and passed around the hepatic parenchyma. This
allows the elevation of the liver away from the anterior surface of the IVC. Before
the parenchymal transection, the right pedicle was divided, devascularizing the right
liver. The parenchymal transection is conducted from the anterior surface down to
the posterior plane in front of the IVC. During parenchymal division, upward
traction on the tape-hanging maneuver leads to follow the direct plane and facili-
tates the exposure and hemostasis of the deeper parenchymal plane in front of the
IVC (Fig. 1.1). After completing the exposure of the anterior surface of the IVC,
the right side of the IVC is dissected with division and ligation of the inferior
hepatic veins and the IVC ligament. Then the trunk of the right hepatic vein is either
stapled with a vascular stapler or divided between vascular clamps and oversewn.
The coronary and right triangular ligaments are then transected and the specimen
removed.

The Belghiti’s LHM prerequisite is the existence of a longitudinal avascular
plane between the IVC and the liver (Fig. 1.2), which was first anatomically sug-
gested by Couinaud in 1981 [8, 9]. However, 7-15% of this channel passage is not
truly avascular but only vascularized by lower density of veins [10].

Fig. 1.1 Belghiti’s liver-hanging maneuver. a The most important dissection time is the blind
passage of a long vascular clamp inserted along the midline of the anterior surface of the vena cava
and on the left side of the inferior right hepatic vein, if present, b proceeding cranially up to the
space between the right and the middle hepatic vein trunks. Reprinted from J Am Coll Surg 193;
Belghiti J, Guevera OA, Noun R, Saldinger PF, Kianmanesh R. Liver-hanging maneuver: a safe
approach to right hepatectomy without liver mobiliztion. p.109-111; copyright © 2001; with
permission from Elsevier
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