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Liver surgery is always improving, and I wonder when it will stop. Probably 
never.

At the beginning, the liver was considered a bloody pouch that was too 
risky to operate on or even to get in. The first real changes occurred in the 
1950s, and included the anatomy of Couinaud bringing a real road-map of the 
liver and the first true anatomical liver resection by Lortat Jacob. Then, until 
the early 1980s almost nothing happened. The real revolution was the first 
imaging technique of the liver, ultrasound, which for the first time made it 
possible to see inside the liver in vivo; at last, smaller tumors amenable to 
surgical treatment could be discovered. Now, the surgeon was able to use the 
segmental anatomy of Couinaud. This was soon followed by intraoperative 
ultrasound, now allowing the surgeon to use the anatomical map of the liver 
segments during surgery. All these advances permitted the description of a 
wide variety of anatomical liver resections from subsegmentectomies to 
extended hepatectomies. At the same time, different ways of clamping the 
liver vessels were developed for the best control of intraoperative bleeding, 
the first fear of the surgeon. During these two decades, liver surgery achieved 
its full development. According to the nature of the tumor, the size and num-
ber of nodules, and the quality of the parenchyma, the surgeon was now able 
to choose in the vast armamentarium of techniques the most suitable for the 
operable patient.

But there were limitations: too large or too numerous tumors to remove, or 
too small liver remnants could not be overcome. We entered a new area, with 
the objectives of changing the tumor and/or to changing the liver. Changing 
the tumor included chemoembolization for hepatocellular carcinoma, and 
more importantly in the Western world, the use of chemotherapy for colorec-
tal metastases. Unresectable tumors were downsized to become operable, and 
in 1996, we introduced the concept of “resection of unresectable liver metas-
tases”: at the ASCO meeting in the same year, there were no communications 
on liver metastasis. On the other hand, changing the liver occurred with the 
use of portal vein embolization, which was able to increase volume of the 
future liver remnant to allow large or staged liver resections. The field of 
neoadjuvant therapies prior to liver resection was born, and opened a large 
avenue of research. These new concepts added to pure technical strategies 
that dealt with the tumoral load and the liver volume. This is the theme of this 
book: how to go to the extreme of our capabilities to treat the patient with this 
multiform spectrum of colorectal liver metastasis.
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I have known Eduardo de Santibañes for more than 20 years. At the begin-
ning, it was through Miguel Ciardullo, who trained with me at Paul Brousse 
in the mid-eighties before joining Eduardo. Then Eduardo and I became per-
sonal friends, and I admire his skills and leadership. Eduardo is surely one of 
the best expert liver surgeons in the world. He has brought together several 
other experts to produce this outstanding book that I think any liver surgeon 
will want to read in order to know what we may achieve today in the most 
difficult and extreme liver surgery.

 

Paris, France Henri Bismuth
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Colorectal carcinoma is the third most commonly diagnosed cancer in the 
world. Over 1.2 million patients are diagnosed each year, and more than half 
of these patients develop liver metastases during the course of their disease. 
Despite the several advances in the systemic treatments for these patients, 
radical surgery still plays the major role, as complete tumor removal offers 
the possibility of cure or transforms patients with an acute illness into patients 
with a chronic disease and a reasonable quality of life. Nonetheless, the emer-
gence of highly effective modern chemotherapy has made it possible to res-
cue patients who once could not undergo surgical treatment, and has 
contributed to the modification of the paradigms regarding safe resection 
margins. Nowadays, surgical resection with curative intent is being offered to 
a greater amount of patients thanks to multimodal therapies that brief decades 
ago we would not have dreamed possible.

The field of liver surgery has experienced an exponential growth over the 
past 15 years, mainly owing to the introduction of more effective cancer 
drugs, improvements of imaging modalities, novel techniques of liver func-
tion evaluation, and improvements in anesthesia and intensive care, as well as 
several advances of the surgical technique itself. Over time, liver surgeons 
have been constantly pushing the frontiers of resectability by the introduction 
of several surgical innovations, but also by using diverse strategies to either 
increase the amount of liver to remain after resection and/or reduce the tumor 
size. The combination of systemic treatments, endovascular procedures, and 
local ablation therapies with surgery has led to the successful treatment of 
patients having high tumor loads and otherwise poor prognosis. From an 
oncological perspective, the increased knowledge concerning tumor biology 
and the evolution of the concept of resectability have also played key roles in 
maximizing the survival benefit of patients with colorectal liver metastases. 
The concept of resectability has changed over time, and is highly dependent 
on the physician’s expertise. Nowadays, there is consensus that resectability 
should be judged by a multidisciplinary board in a case-by-case fashion, in 
specialized centers, and taking into account a risk/benefit perspective, the 
technical feasibility of achieving complete tumor resection, and the oncologi-
cal rationality behind the approach.

In the present book, we aim to portray the multimodal management of 
patients with colorectal liver metastases, and to describe in full range the 
state-of-the-art surgical techniques and adjunct therapies that form the arma-
mentarium for increasing resectability of patients with advanced disease. The 
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various strategies available are presented and illustrated, emphasizing the 
current trends and main advancements in each particular field.

This book would not have been produced without the invaluable contribu-
tion of worldwide leading experts from Argentina, Belgium, France, Germany, 
Italy, Japan, Netherlands, Norway, Pakistan, Spain, Switzerland, and the 
United States. Each of the authors of the different chapters have outstanding 
knowledge in the field, and have been pioneers in the development of the dif-
ferent strategies addressed in this book. I want to express my gratitude to 
these authors for their time and effort in writing informative, insightful, and 
up-to-date chapters. Finally, I would also like to thank the other editors, 
Victoria Ardiles, Fernando Alvarez, Virginia Cano Busnelli, and Martin de 
Santibañes, for their enthusiasm and remarkable dedication in the edition of 
this book.

I am convinced that the present book will be useful not only for junior and 
senior specialists in liver surgery who are frequently faced with clinical 
dilemmas of how best to care for a patient with advanced forms of colorectal 
liver metastases, but also for general surgeons who might be asked for an 
opinion, and even for general practitioners patientwho need to be aware of 
recent advances in order to implement a timely and accurate referral of the 
patient.

 

Buenos Aires, Argentina Eduardo de Santibañes, MD, PhD 

Preface



xi

Part I Global Patient Evaluation and Oncological Assessment

 1  Liver Surgical Anatomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
Henri Bismuth, Ruben Balzarotti, and Pietro Majno

 2  Resectability Assessment with Diagnostic Imaging . . . . . . . . . . .  19
Anthe Sterkenburg, Jan Müller, Marc- André Weber, and Peter 
Schemmer

 3  Preoperative Evaluation of Liver Function  . . . . . . . . . . . . . . . . .  31
Kasia P. Cieslak, Roelof J. Bennink, and Thomas M. van Gulik

 4  Imaging-Based Preoperative Planning . . . . . . . . . . . . . . . . . . . . .  53
Jens Mittler, Roman Klöckner, and Hauke Lang

 5  Choosing the Best Strategy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65
Victoria Ardiles and Eduardo de Santibañes

Part II Non-operative Multimodal Therapies

 6  Conversion and Neoadjuvant Therapies . . . . . . . . . . . . . . . . . . . .  79
Jorge Pablo Grondona

 7  Portal Vein Embolization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119
Kristoffer Watten Brudvik and Jean-Nicolas Vauthey

 8  Intra-Arterial Chemotherapy  . . . . . . . . . . . . . . . . . . . . . . . . . . .  131
Rohit Chandwani and Michael I. D’Angelica

 9  Radioembolization  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143
Ricardo Garcia-Mónaco

Part III Surgical Strategies

 10 Anesthetic Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159
Francisco Carlos Bonofiglio

 11  Intraoperative Evaluation of Resectability . . . . . . . . . . . . . . . . .  177
Guido Torzilli, Guido Costa, Fabio Procopio, Luca Viganó,  
and Matteo Donadon

Contents



xii

 12  Vascular Control in Major Hepatic Resections . . . . . . . . . . . . .  195
Ulrich Bork, Nuh N. Rahbari, Christoph Reissfelder,  
Sören Torge Mees, and Jürgen Weitz

 13  Two-Stage Liver Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203
Katsunori Imai and René Adam

 14  Two-Stage Liver Surgery with Portal Vein Occlusion . . . . . . . .  217
Michael Linecker, Henrik Petrowsky, and Pierre-Alain Clavien

 15  Associating Liver Partition and Portal Vein Ligation  
for Staged Hepatectomy (ALPPS) . . . . . . . . . . . . . . . . . . . . . . . .  231
Fernando A. Alvarez and Eduardo de Santibañes

 16  Parenchymal-Sparing Liver Resections  . . . . . . . . . . . . . . . . . . .  249
Alessandro Ferrero, Roberto Lo Tesoriere, Serena Langella,  
and Nadia Russolillo

 17  Combined Vascular Resections . . . . . . . . . . . . . . . . . . . . . . . . . .  265
Junichi Arita, Nobuhisa Akamatsu, Junichi Kaneko, Yoshihiro 
Sakamoto, Kiyoshi Hasegawa, and Norihiro Kokudo

 18  Ex-Vivo Liver Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  273
G. Felix Broelsch, John F. Renz Jr., Eugen Malamutmann,  
and Christoph E. Broelsch

 19  The Role of Laparoscopy in Advanced Liver Disease . . . . . . . .  281
Juan Pekolj and Martín Palavecino

 20  Liver Transplantation for Unresectable Disease  . . . . . . . . . . . .  289
Pål-Dag Line, Morten Hagness, Jon Magnus Solheim,  
Aksel Foss, and Svein Dueland

Part IV Management of Concomitant Extrahepatic Disease

 21  Lung Metastases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303
Sergi Call, Ramon Rami-Porta, Raul Embun, and Paul Van Schil

 22  Nodal Involvement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  317
Masato Narita, Iwao Ikai, Pascal Fuchshuber,  
Philippe Bachellier, and Daniel Jaeck

 23  Peritoneal Metastases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  333
Diane Goéré, Peggy Dartigues, Caroline Caramella, Léonor  
Benhaim, Charles Honoré, and Dominique Elias

 24  Adjacent Organs Invasion: Multivisceral Resections  . . . . . . . .  347
Martin de Santibañes

Contents



xiii

Part V Miscellany

 25  Postoperative Complications and Their Management  . . . . . . .  355
Juan Pekolj, Martín Palavecino, and Victoria Ardiles

 26  Improving Quality of Life in Patients  
with Unresectable Disease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365
Mariela Bertolino, Noemí Díaz, and Guillermo Mammana

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375

Contents



xv

René Adam, MD, PhD Centre Hépato-Biliaire, AP-HP, Hôpital Universitaire 
Paul Brousse, Villejuif, France

Nobuhisa Akamatsu Hepatobiliary-Pancreatic Surgery Division, Department 
of Surgery, University of Tokyo, Graduate School of Medicine, Tokyo, Japan

Fernando A. Alvarez, MD General Surgery Service and Liver Transplant 
Unit, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina

Victoria Ardiles, MD General Surgery Service and Liver Transplant Unit, 
Hospital Italiano de Buenos Aires, Buenos Aires, Argentina

Junichi Arita Hepatobiliary-Pancreatic Surgery Division, Department of 
Surgery, University of Tokyo, Graduate School of Medicine, Tokyo, Japan

Philippe Bachellier, MD, PhD Centre de Chirurgie Viscérale et de 
Transplantation, Hôpitaux Universitaires de Strasbourg, Hôpital de 
Hautepierre, Strasbourg Cedex, France

Ruben Balzarotti Unità Cantonale Epato Pancreatica (UCEP), Ente 
Ospedaliero Canton Ticino, Bellinzona, Switzerland

Roelof J. Bennink Department of Nuclear Medicine, Academic Medical 
Center, Amsterdam, The Netherlands

Léonor Benhaim Department of Surgical Oncology, Gustave Roussy 
Cancer Campus, Villejuif Cedex, France

Mariela Bertolino, MD Palliative Care Unit, Hospital General de Agudos 
Dr. Enrique Tornú and Fundación FEMEBA, Buenos Aires, Argentina

Henri Bismuth Centre Hépato-Biliaire, AP-HP, Hôpital Universitaire Paul 
Brousse, Villejuif, France

Francisco Carlos Bonofiglio, PhD Department of Anesthesiology, Hospital 
Italiano de Buenos Aires, Buenos Aires, Argentina

Ulrich Bork Department of Gastrointestinal-, Thoracic- and Vascular 
Surgery, University Hospital Carl-Gustav-Carus Dresden, Dresden, Germany

Christoph E. Broelsch Clinic for Hepatobiliary Surgery and Liver 
Transplantation, Gambat Institute Medical Science, Gambat, Pakistan

Contributors



xvi

G. Felix Broelsch Department of Plastic, Reconstructive, and Hand Surgery, 
Medizinische Hochschule Hannover, Hannover, Germany

Kristoffer Watten Brudvik, MD, PhD Department of Surgical Oncology, 
Division of Surgery, The University of Texas MD Anderson Cancer Center, 
Houston, TX, USA

Sergi Call, MD, PhD, FETCS Department of Thoracic Surgery, Hospital 
Universitari MútuaTerrassa, Terrassa, Barcelona, Spain

Department of Morphological Sciences, School of Medicine, Universitat 
Autònoma de Barcelona, Bellaterra, Spain

Caroline Caramella Department of Radiology, Gustave Roussy Cancer 
Campus, Villejuif Cedex, France

Rohit Chandwani, MD, PhD Department of Surgery, Memorial Sloan 
Kettering Cancer Center, New York, NY, USA

Kasia P. Cieslak Department of Surgery, Academic Medical Center, 
Amsterdam, The Netherlands

Pierre-Alain Clavien, MD, PhD Department of Surgery and Transplantation, 
University Hospital Zurich, Zurich, Switzerland

Guido Costa Department of Surgery, Division of Hepatobiliary and General 
Surgery, Humanitas Research Hospital, Rozzano, Milano, Italy

Michael I. D’Angelica, MD Department of Surgery, Division of 
Hepatopancreatobiliary Surgery, Memorial Sloan Kettering Cancer Center, 
New York, NY, USA

Peggy Dartigues Department of Pathology, Gustave Roussy Cancer 
Campus, Villejuif Cedex, France

Eduardo de Santibañes, MD, PhD General Surgery Service and Liver 
Transplant Unit, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina

Martin de Santibañes, MD Department of General Surgery, Hepato-
Pancreato-Biliary Surgery Section and Liver Transplant Unit, Hospital 
Italiano de Buenos Aires, Buenos Aires, Argentina

Noemí Díaz Palliative Care Unit, Hospital General de Agudos Dr. Enrique 
Tornú and Fundación FEMEBA, Buenos Aires, Argentina

Matteo Donadon Department of Surgery, Division of Hepatobiliary and 
General Surgery, Humanitas Research Hospital IRCCS, Rozzano, Milano, 
Italy

Svein Dueland Department of Oncology, Oslo University Hospital, Oslo, 
Norway

Dominique Elias Department of Surgical Oncology, Gustave Roussy Cancer 
Campus, Villejuif Cedex, France

Raul Embun, MD, PhD Department of Thoracic Surgery, Hospital 
Universitario Miguel Servet, Zaragoza, Spain

Contributors



xvii

Alessandro Ferrero Department of General and Oncological Surgery, 
Ospedale Mauriziano Umberto I, Turin, Italy

Aksel Foss Section for Transplantation Surgery, Department of 
Transplantation Medicine, Oslo University Hospital, Oslo, Norway

Institute of Clinical Medicine, University of Oslo, Oslo, Norway

Pascal Fuchshuber, MD, PhD, FACS Department of Surgery, The 
Permanente Medical Group, Kaiser Medical Center, Walnut Creek, CA, USA

Ricardo García-Mónaco, MD, PhD, FSIR Department of Interventional 
Radiology, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina

Diane Goéré Department of Surgical Oncology, Gustave Roussy Cancer 
Campus, Villejuif Cedex, France

Jorge Pablo Grondona Department of Surgery, Sanatorio San Lucas, San 
Isidro, Buenos Aires, Argentina

Morten Hagness Section for Transplantation Surgery, Department of 
Transplantation Medicine, Oslo University Hospital, Oslo, Norway

Oslo Biotechnology Center, University of Oslo, Oslo, Norway

Kiyoshi Hasegawa Hepatobiliary-Pancreatic Surgery Division, Department 
of Surgery, University of Tokyo, Graduate School of Medicine, Tokyo, Japan

Charles Honoré Department of Surgical Oncology, Gustave Roussy Cancer 
Campus, Villejuif Cedex, France

Iwao Ikai, MD, PhD Department of Surgery, National Hospital Organization, 
Kyoto Medical Center, Kyoto, Japan

Katsunori Imai, MD, PhD Centre Hépato-Biliaire, AP-HP, Hôpital 
Universitaire Paul Brousse, Villejuif, France

Daniel Jaeck, MD, PhD, FRCS Centre de Chirurgie Viscérale et de 
Transplantation, Hôpitaux Universitaires de Strasbourg, Hôpital de 
Hautepierre, Strasbourg Cedex, France

Junichi Kaneko Hepatobiliary-Pancreatic Surgery Division, Department of 
Surgery, University of Tokyo, Graduate School of Medicine, Tokyo, Japan

Roman Klöckner Department of Diagnostic and Interventional Radiology, 
University Medical Center Mainz, Mainz, Germany

Norihiro Kokudo Hepatobiliary-Pancreatic Surgery Division, Department 
of Surgery, University of Tokyo, Graduate School of Medicine, Tokyo, Japan

Hauke Lang, MD, PhD, MA Department of General, Visceral, and 
Transplant Surgery, University Medical Center Mainz, Mainz, Germany

Serena Langella Department of General and Oncological Surgery, Ospedale 
Mauriziano Umberto I, Turin, Italy

Pål-Dag Line Section for Transplantation Surgery, Department of 
Transplantation Medicine, Oslo University Hospital, Oslo, Norway

Institute of Clinical Medicine, University of Oslo, Oslo, Norway

Contributors


	Foreword
	Preface
	Contents
	Contributors
	Part I: Global Patient Evaluation and Oncological Assessment
	1: Liver Surgical Anatomy
	 Introduction
	 Classical Surgical Anatomy of the Liver
	 Functional (Vascular) Anatomy
	 Alternative Representations
	 A More Independent Look at the Anatomies of the Liver
	 Surgical Anatomy and Anatomical Surgery of the Structures and Planes in the Liver
	 The Hilar Plate
	 Approaches to the Portal Pedicles
	 Arantius’ Ligament
	 Approaches to the Hepatic Veins
	 Segment 1
	 Segment 8

	References

	2: Resectability Assessment with Diagnostic Imaging
	 Introduction
	 Selection of Patients
	 Assessment of Resectability Based on Imaging
	 Imaging
	 Ultrasound
	 CT
	 MRI
	 FGD-PET

	References

	3: Preoperative Evaluation of Liver Function
	 Introduction
	 Definition of Liver Function
	 Passive Liver Function Tests
	 Aminotransaminases
	 Bilirubin
	 Albumin and Coagulation Factor Synthesis
	 Ammonia Elimination and Urea Production
	 Hyaluronic Acid Clearance

	 Clinical Grading Systems
	 Child–Pugh Score
	 MELD (Model for End-Stage Liver Disease) Score

	 Volumetric Measurements: the Gold Standard
	 Standardized CT Volumetry
	 Body Weight Ratio

	 Dynamic Quantitative Liver Tests
	 Indocyanine Green Clearance Test
	 Galactose Elimination Capacity (GEC) Test
	 Lidocaine Clearance (MEGX) Test

	 Scintigraphic Liver Function Tests
	 99mTc-GSA Scintigraphy
	 HBS with IDA Derivates

	 Other Modalities for Assessment of Liver Function
	 Bioenergetic Tests
	 13C-Methacetin Breath Test, LiMAx
	 Assessment of Liver Function Using Magnetic Resonance Imaging

	 Discussion
	References

	4: Imaging-Based Preoperative Planning
	 Introduction
	 Oncological Resectability
	 Imaging Techniques
	 Ultrasound
	 Intraoperative Ultrasound
	 Computed Tomography
	 MRI
	 FDG-PET-CT
	 Imaging-Based Assessment of Oncological Resectability in a Multimodal Treatment Setting
	 Impact of Preoperative Chemotherapy on the Diagnostic Performance of Liver Imaging
	 Radiological Assessment of the Oncological Response to Preoperative Chemotherapy
	 Preoperative Radiological Assessment of Pathologic Response
	 Complete Radiologic Response or the Disappeared Liver Metastasis

	 Functional Resectability
	 Assessment of the Functional Liver Remnant
	 Volumetric Assessment of the Liver
	 Enzymatic Liver Function Testing
	 Imaging-Based Liver Function Testing
	 Computer-Assisted Virtual Resection Planning in the 3D Liver Model

	References

	5: Choosing the Best Strategy
	 Introduction
	 Patient Selection
	 General Evaluation
	 Local Evaluation

	 Choosing the Best Strategy
	 Imaging Considerations
	 Chemotherapy Considerations
	 Surgical Considerations

	References


	Part II: Non-operative Multimodal Therapies
	6: Conversion and Neoadjuvant Therapies
	 Introduction
	 Chemotherapeutic Agents: Overview and Toxicity
	 Molecular Targeted Agents: Overview and Toxicity
	 Criteria to Define Resectability in Colorectal Liver Metastases
	 Response Imaging Evaluation in Colorectal Liver Metastases
	 Disappearing Liver Metastases and Tumor Response
	 Neoadjuvant Chemotherapy and Resectable Colorectal Liver Metastases
	 Conversion Chemotherapy in Unresectable Colorectal Liver Metastases
	 Adjuvant Chemotherapy in Colorectal Liver Metastases
	 Liver Recurrence and Chemotherapy
	References

	7: Portal Vein Embolization
	 The Future Liver Remnant and the Rationale for Portal Vein Embolization
	 Surgical Strategy and Preoperative Assessment of FLR
	 Evaluation of Candidates for Portal Vein Embolization
	 Preoperative Assessment of FLR

	 Techniques of Portal Vein Embolization
	 Accessing the Portal Vein
	 Agents Used for Embolization and the Technique
	 Embolization of Segment 4 Portal Vein Branches

	 Measuring Effect and Outcome After Portal Vein Embolization
	 Degree of Hypertrophy
	 Kinetic Growth Rate
	 Salvage Options After PVE Failure
	 Complications After PVE
	 Oncologic Impact of PVE and Effect of Chemotherapy

	 Alternatives to Portal Vein Embolization and Additional Techniques to Induce Liver Hypertrophy
	 Associating Liver Partition and Portal Vein Ligation
	 Portal Vein Ligation

	 Summary
	References

	8: Intra-Arterial Chemotherapy
	 Introduction
	 Rationale for Intra-Arterial Chemotherapy
	 Hepatic Arterial Infusion (HAI) Pump Therapy
	 Technical Considerations
	 Alternative Modes of Intra-Arterial Chemotherapy
	 Outcomes in Unresectable Disease
	 Outcomes as Adjuvant Therapy Following Hepatic Resection
	 Complications

	References

	9: Radioembolization
	 Introduction
	 Principles and Technique of Radioembolization
	 Indications, Contraindications, and Patient Selection
	 Efficacy and Clinical Results
	 Radioembolization as First-Line Treatment
	 Radioembolization as Second-Line Treatment
	 Radioembolization as Salvage Treatment

	 Side-Effects and Complications
	 Follow-Up and Response Assessment
	References


	Part III: Surgical Strategies
	10: Anesthetic Management
	 Introduction
	 Anatomy and Hepatic Physiology
	 Anatomic and Physiological Characteristics of the Liver with Surgical and Anaesthetic Relevance

	 Hepatic Endothelium and Influence on Central Venous Pressure
	 Surgical Manoeuvres that Diminish Intraoperative Bleeding
	 Pringle Manoeuvre (PM)
	 Total Vascular Exclusion (TVE)

	 Anaesthetic Technique
	 Relationship Between Central Venous Pressure (CVP) and Intraoperative Haemorrhage
	 Other Causes that Can Influence Intraoperative Bleeding
	 Patients with Preoperative Morbility
	 Other Strategies to Diminish Bleeding
	 Hepatic Injury due to Ischemia: Pre Conditioning

	 Post-operative Analgesia and Fast Track Technique
	 Ex-Situ, Ex-Vivo Hepatic Resection
	 Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy—ALPPS
	 Final Considerations
	References

	11: Intraoperative Evaluation of Resectability
	 Introduction
	 Surgical Technique
	 Incision
	 IOUS Intraoperative Staging
	 Mobilization
	 Tumor–Vessel Detachment
	 Flow Analyses

	 New Operations
	 Systematic Extended Right Posterior Sectionectomy
	 Eligibility Criteria
	 Procedure

	 Minimesohepatectomy
	 Eligibility Criteria
	 Procedure

	 Upper Transversal Hepatectomy (UTH)
	 Eligibility Criteria
	 Procedure

	 Liver Tunnel
	 Eligibility Criteria
	 Procedure


	References

	12: Vascular Control in Major Hepatic Resections
	 Introduction
	 Anatomical Fundaments for Vascular Control in Liver Surgery
	 Inflow–Outflow–Parenchyma
	 Types of Vascular Control
	 Portal Triad Clamping
	 Total- and Selective Hepatic Vascular Exclusion
	 Selective or Total Hepatic Vascular Exclusion Combined with Cold Perfusion
	 Infrahepatic Inferior Vena Cava Clamping
	 Anesthesiological- and Pharmacological Interventions
	 Laparoscopic Surgery
	 Conclusion/Summary
	References

	13: Two-Stage Liver Surgery
	 Introduction and Development of TSH
	 Indication of TSH for CLM
	 Concomitant Extrahepatic Disease
	 Surgical Procedures of TSH
	 First-Stage Hepatectomy
	 Portal Vein Ligation/Embolization
	 Second-Stage Hepatectomy
	 Concomitant Use of Local Ablation Therapy

	 Primary Tumor Resection in Case of Synchronous Presentation
	 Chemotherapy
	 Preoperative Chemotherapy
	 Interval Chemotherapy
	 Postoperative Chemotherapy

	 Drawbacks of TSH
	 Short-Term Outcome
	 Long-Term Outcome
	 Prognostic Factors of Survival After TSH
	 Future Perspective of TSH
	References

	14: Two-Stage Liver Surgery with Portal Vein Occlusion
	 The Evolution of Staged Liver Surgery
	 Indications and Limitations
	 The Three Elements of Two-Stage Hepatectomy
	 Portal Vein Occlusion (PVO)
	 Chemotherapy (Systemic, Intra-arterial)
	 Surgery

	 How Far Can We Go? Failing Liver Regeneration and Small-for-Size Syndrome
	 Outlook
	References

	15: Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS)
	 Introduction
	 Patient Selection and Preoperative Evaluation
	 Surgical Technique
	 Classical Technique
	 First Stage
	 Second Stage

	 Proposed Technical Variations

	 Hypertrophic Efficacy
	 Interval Management and Timing of Second Stage
	 Short and Long-Term Outcomes
	 Postoperative Complications
	 Oncological Results

	 Benefits, Drawbacks, and Future Perspectives
	References

	16: Parenchymal-Sparing Liver Resections
	 Introduction
	 Surgical Principles of Parenchymal-Sparing Liver Resection
	 Oncological Principles of Parenchymal Sparing Liver Resection

	 Ultrasound Guidance to Parenchymal-Sparing Liver Resections
	 Laparoscopic Liver Resection
	References

	17: Combined Vascular Resections
	 Introduction
	 Portal Triad Resections
	 Hepatic Vein Resections
	 Vena Cava Resections
	References

	18: Ex-Vivo Liver Surgery
	 Introduction
	 Patient Selection
	 Operative Technique
	Reference

	19: The Role of Laparoscopy in Advanced Liver Disease
	 Introduction
	 Staging
	 Tumor Ablation
	 Laparoscopic Liver Resections (LLRs)
	 Surgical Technique
	 Results

	References

	20: Liver Transplantation for Unresectable Disease
	 Introduction
	 Liver Transplantation for Tumors: Historical Perspective
	 Liver Transplantation for Nonresectable CLM in Norway: The SECA Study
	 Further Developments
	 Patient Selection
	 Can the Access to Liver Grafts to CLM Patients Be Improved?
	References


	Part IV: Management of Concomitant Extrahepatic Disease
	21: Lung Metastases
	 Introduction
	 Historical Note
	 Rationale for Resection of Pulmonary Metastases
	 Criteria for Pulmonary Metastasectomy
	 Imaging Requirements
	 Factors Influencing Outcome After Lung Metastasectomy in Colorectal Cancer
	 Surgical Aspects of Pulmonary Metastasectomy
	 Surgical Approach
	 Type of Resection
	 The Role of Lymph Node Dissection

	 The Role of Chemotherapy
	 Systemic Chemotherapy
	 Loco-Regional Therapy
	 Chemoembolization
	 Isolated Lung Perfusion


	References

	22: Nodal Involvement
	 Introduction
	 Anatomy
	 Hepatic Lymph
	 Drainage of Portal Lymphatic Vessels

	 Frequency and Pre- and Intra-Operative Assessment of HPLN Involvement
	 Prognosis of CLM Patients with Metastatic HPLN and Distant LN, Particularly Para-Aortic LN (PALN)
	 Surgical Technique of HPLN Dissection
	Reference

	23: Peritoneal Metastases
	 Introduction
	 Mechanisms
	 Incidence
	 Diagnosis
	 Patients at Risk

	 Complete Cytoreductive Surgery Plus HIPEC—Objectives and Results
	 Principles and Objectives
	 Surgical Technique
	 Hyperthermic Intraperitoneal Chemotherapy

	 Short-Term Results
	 Long-Term Results
	 Prognostic Factors
	 Completeness of Resection
	 Extent of Peritoneal Disease
	 Others Prognostic Factors
	 Histological Findings and Response to Systemic Preoperative Chemotherapy


	 Indications
	 Perspectives
	 Standardization of the Procedures
	 New Drugs, New Combinations
	 To Treat earlier

	References

	24: Adjacent Organs Invasion: Multivisceral Resections
	 Introduction
	 Surgical Indications
	 Patient Work-Up
	 Radiological Assessment
	 Operative Procedure
	 Definitions
	 Preoperative Care
	 Surgical Aspects

	 Short-Term and Long-Term Outcomes
	References


	Part V: Miscellany
	25: Postoperative Complications and Their Management
	 Introduction
	 Post HR Liver Insufficiency
	 Definition
	 Prevention
	 Treatment

	 Bile Leaks
	 Treatment
	 Prevention

	 Hemorrhage
	 Bleeding of the HR’s Surface
	 Coagulopathies
	 Prevention

	 Abdominal Collections
	References

	26: Improving Quality of Life in Patients with Unresectable Disease
	 Introduction
	 Interaction Between Surgery and Palliative Care in the Case of Planning a CLM Resection
	 Decision-Making and Communication
	 Degree of Response to Opioids and Analgesia–Side-Effects Balance
	 General Guidelines for the Use of Analgesic Opioids
	 Examples of Treatment in Particular Situations [19]
	References


	Index

