surgical liver anatomy

surgical liver anatomy plays a crucial role in various medical fields, particularly in
hepatology and surgical practice. Understanding the intricate structure and function of
the liver is essential for surgeons as they navigate complex procedures involving this vital
organ. This article delves into the detailed anatomical features of the liver, its vascular
supply, and the implications for surgical interventions. We will explore the lobular
architecture of the liver, its unique blood supply, and the most common surgical
procedures performed on the liver. By the end of this article, readers will have a
comprehensive understanding of surgical liver anatomy, enabling them to appreciate its
relevance in clinical practice.
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Liver Structure and Functional Anatomy

The liver is the largest solid organ in the human body, weighing approximately 1.5
kilograms in adults. It is located in the right upper quadrant of the abdomen, beneath the
diaphragm. The liver is divided into two primary lobes: the right lobe, which is
significantly larger, and the left lobe. These lobes are further subdivided into lobules, the
functional units of the liver. Each lobule is hexagonal in shape and contains hepatocytes,
which are the primary liver cells responsible for various metabolic processes.

Microscopic Anatomy of the Liver

At the microscopic level, the liver is composed of several distinct cell types, including
hepatocytes, Kupffer cells, and endothelial cells. Hepatocytes are responsible for the
liver's metabolic functions, while Kupffer cells act as resident macrophages, playing a
critical role in immune response and the clearance of pathogens. The endothelial cells line
the sinusoids, which are specialized capillary structures allowing for the exchange of
substances between blood and liver cells.



Functional Zones of the Liver

The liver can be functionally divided into three zones based on the oxygen and nutrient
availability, as well as metabolic activity. These zones are:

e Zone 1 (Periportal zone): Closest to the portal vein, rich in oxygen and nutrients,
primarily involved in gluconeogenesis and the synthesis of proteins.

e Zone 2 (Mid-zonal area): Intermediate zone with mixed characteristics, involved in
various metabolic activities.

e Zone 3 (Pericentral zone): Closest to the central vein, has lower oxygen levels,
involved in drug metabolism and detoxification.

Vascular Supply of the Liver

The liver has a unique and complex vascular supply that is essential for its function. It
receives blood from two sources: the hepatic artery and the portal vein. This dual blood
supply is vital for maintaining the liver's metabolic activities.

Hepatic Artery

The hepatic artery supplies approximately 25% of the liver's blood flow. It branches off
from the celiac trunk and provides oxygen-rich blood necessary for the liver's metabolic
functions. This arterial blood supply is particularly important during surgical procedures,
as it helps maintain liver viability.

Portal Vein

The portal vein carries nutrient-rich blood from the gastrointestinal tract and spleen,
accounting for about 75% of the liver's blood supply. This blood contains various
substrates necessary for metabolic processes, including glucose, amino acids, and fats.
The portal vein's anatomy is crucial for understanding liver surgeries, as portal
hypertension can complicate surgical interventions.

Surgical Procedures Involving the Liver

Several surgical procedures are performed on the liver, ranging from biopsies to
transplantations. Understanding the anatomical structures is essential for the success of
these operations.



Liver Biopsy

A liver biopsy is a common procedure to obtain liver tissue for diagnostic purposes. This
procedure can be performed percutaneously or through laparoscopy. Knowledge of the
liver's anatomy, including the location of major vessels and bile ducts, is critical to avoid
complications.

Liver Resection

Liver resection involves the removal of a portion of the liver, often due to tumors or
lesions. Surgeons must be adept at understanding the liver's segmental anatomy, as the
liver is divided into eight segments based on its vascular supply. Precise knowledge of the
segments helps in planning the resection and minimizing blood loss during surgery.

Liver Transplantation

Liver transplantation is a complex procedure that requires a thorough understanding of
liver anatomy for both donor and recipient. Surgeons must navigate the hepatic artery,
portal vein, and biliary tree during the transplantation process. The anatomical variations
in individuals can pose challenges during transplantation, making detailed anatomical
knowledge essential.

Implications of Liver Anatomy in Surgery

Understanding surgical liver anatomy has profound implications for surgical practice.
Anatomical variations can significantly affect surgical outcomes and complications.

Anatomical Variations

Anatomical variations in the hepatic vasculature and biliary system are common. These
variations can impact surgical approaches and techniques. Surgeons must be aware of
these variations to avoid intraoperative complications, such as bleeding or bile leakage.

Postoperative Considerations

After liver surgeries, monitoring for complications such as bleeding, infection, and liver
function is crucial. The anatomical understanding of the liver aids in recognizing and
addressing these potential issues quickly and effectively.

Conclusion

Surgical liver anatomy is a complex yet fascinating subject that is vital for healthcare
professionals involved in liver surgeries. A comprehensive understanding of liver



structure, vascular supply, and common surgical procedures is essential for optimizing
patient outcomes. As surgical techniques advance, the importance of mastering liver
anatomy remains paramount for surgeons, ensuring they can navigate this intricate organ
with precision and expertise.

Q: What are the main lobes of the liver?

A: The liver is divided into two primary lobes: the right lobe, which is larger, and the left
lobe. Additionally, the liver is further divided into smaller segments known as lobules,
which are the functional units of the liver.

Q: How does blood supply to the liver differ from other
organs?

A: The liver receives blood from two main sources: the hepatic artery, which supplies
oxygen-rich blood, and the portal vein, which carries nutrient-rich blood from the
gastrointestinal tract. This dual supply is unique compared to most other organs, which
typically receive blood from a single artery.

Q: What is the significance of the liver's functional
zones?

A: The liver is divided into three functional zones based on oxygen and nutrient
availability. Each zone has distinct metabolic activities, influencing how the liver
processes substances and responds to surgical interventions.

Q: What are common complications following liver
surgery?

A: Common complications following liver surgery include bleeding, infection, bile leakage,
and liver failure. Understanding liver anatomy helps surgeons anticipate and manage
these issues effectively.

Q: Why is knowledge of liver anatomy crucial for liver
transplantation?

A: Knowledge of liver anatomy is crucial for liver transplantation to navigate the complex
vascular and biliary structures. Anatomical variations can affect the surgical approach and
influence the success of the transplant.



Q: What is a liver resection, and when is it performed?

A: A liver resection involves the surgical removal of a portion of the liver, typically
performed to treat tumors or lesions. It requires an understanding of the liver’s segmental
anatomy to minimize complications and preserve healthy liver tissue.

Q: How does the liver's anatomy affect drug
metabolism?

A: The liver's anatomy, particularly the arrangement of hepatocytes in functional zones,
influences its ability to metabolize drugs. Zone 3, for instance, is more involved in drug
metabolism due to its lower oxygen levels, affecting how medications are processed.

Q: What techniques are used to visualize liver anatomy
during surgery?

A: Surgeons utilize various imaging techniques, such as ultrasound, CT scans, and MRI, to
visualize liver anatomy before and during surgery. These techniques help identify
anatomical variations and plan surgical approaches accordingly.

Q: Can liver anatomy vary between individuals?

A: Yes, liver anatomy can vary significantly between individuals, including differences in
vascular supply and biliary tree structure. Surgeons must be aware of these variations to
avoid complications during procedures.

Q: What role do Kupffer cells play in the liver?

A: Kupffer cells are specialized macrophages located in the liver that play a crucial role in
the immune response. They help filter the blood, removing pathogens and dead cells,
contributing to the liver's overall function in maintaining homeostasis.
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of casts made, this atlas devotes a whole section to three blood vessel systems as well as the biliary
system. Apart from normal anatomy, it presents all other major structural variations together with
the liver blood vessel structures and bile ducts of each liver segment. The last section shows
correlations between systems as well as the division of the liver into sectors and segments. The
different systems were each injected with coloured dyes to produce around 100 striking photographs
of liver casts. This close collaboration between a surgeon and an anatomist ensures that the atlas is
ideal for clinical practice. ... this superb book covers the aspects of the internal anatomy of the liver
... beautifully illustrated ... represents a tremendous amount of work, helps in better understanding
the internal anatomy of the liver as seen on modern imaging ... [ recommend this atlas without any
hesitation ... the figures alone are worth the price”. P. Soyer, European Radiology ... an important
step forward in understanding the surgical anatomy of the liver ... This valuable publication is
expected to become one of the basic textbooks for surgeons engaged in hepatic surgery, and may
also be of interest to other specialists concerned with liver disease ...” Radiology and Oncology ...
Die Autoren leisten mit diesem Buch einen Beitrag zum hervorragenden Verstandnis der Chirurgie
der Leber ... Das hervorragend ausgestattete Buch ist ein Mul$ fur jeden praktizierenden
hepatobiliaren Chirurgen. Seine Anschaffung empfiehlt sich auch fiir Radiologen und Hepatologen ...
Leber Magen Darm

surgical liver anatomy: Surgical Anatomy of the Liver Revisited Claude Couinaud, 1989

surgical liver anatomy: Textbook of Surgical Gastroenterology, Volumes 1 & 2 Pramod
Kumar Mishra, 2016-03-20 Textbook of Surgical Gastroenterology is a highly illustrated, two volume
resource for residents and practising surgeons. Divided into 124 chapters across ten sections, this
comprehensive textbook covers a vast range of gastroenterological conditions and their surgical
management. The book begins with a general section, covering imaging, infections and antibiotics,
radiation therapy, nutritional support for hospitalised patients, statistics, and interventional
radiology. Subsequent sections cover specific parts of the gastrointestinal system, including
oesophagus, stomach, pancreas, gall bladder, liver, spleen, and colon. Each section begins with a
chapter on anatomy, before covering the surgical treatment of various disorders. The penultimate
section of Textbook of Surgical Gastroenterology provides extensive information on liver
transplantation, and the final section covers miscellaneous topics in gastroenterology. This book is
enhanced by 1200 images, and includes two DVDs with guidance on seven surgical procedures. Key
Points Two volume guide to gastroenterological surgery, incorporating a vast range of conditions
124 chapters across ten sections covering the entire gastrointestinal system Separate section
devoted to liver transplantation 1200 images and two DVDs

surgical liver anatomy: Surgical Management of Hepatobiliary and Pancreatic Disorders
Graeme ]. Poston, Michael D’Angelica, René Adam, 2010-11-23 Hepato-pancreato-biliary (HPB)
surgery is now firmly established within the repertoire of modern general surgery. Indeed, in many
major tertiary centres there are now specific teams for both pancreatic and liver surgery. However,
in most hospitals outside these major centres the day-to-day management and decision-making for
patients with these diso

surgical liver anatomy: Liver, Gall Bladder, and Bile Ducts Mohamed Rela, Pierre-Alain
Clavien, 2023 Gastrointestinal surgery is performed for a range of benign and malignant diseases in
both elective and emergency settings. This volume covers the surgery and management of the liver,
gall bladder, and bile duct, including anatomy and physiology, transplants, and the management of
different diseases, traumas, and cancers.

surgical liver anatomy: The Surgical Review Pavan Atluri, 2005 Thoroughly updated to
reflect current, evidence-based surgical practice, this book is a comprehensive review of the topics
on the American Board of Surgery In-Training Examination (ABSITE), the certifying exam, and
recertification exams. Chapters are co-authored by residents and faculty in the University of
Pennsylvania Department of Surgery and integrate basic science with clinical practice. More than
300 illustrations complement the text. This edition includes a new chapter on pediatric surgery and
a comprehensive new trauma section covering evaluation, resuscitation, shock, acid-base



disturbances, traumatic injuries, and burn management. All chapters in this edition end with Key
Concept summaries for rapid review.

surgical liver anatomy: Principles of Hepatic Surgery Silvio Marcio Pegoraro Balzan,
Vinicius Grando Gava, 2016-03-21 Principles of Hepatic Surgery introduces the reader to current
trends in Liver surgery knowledge and practice. This reference book covers liver surgery
fundamentals as well as cutting-edge progress in this exciting surgical specialty. Contributions have
been written by expert hepatic surgeons from major medical centers around the world. Key features
include:Information organized into five comprehensive sections: i) Liver Anatomy and Perioperative
Care, ii) Approach to Malignant Hepatic Disease, iii) Approach to Benign Hepatic Disease, iv)
Technical Aspects of Liver Resections, and v) Liver Transplantation Over 350 illustrations Truly
effective didactic text, with logical, clear explanations, giving readers a pleasant reading experience
Commentary sections written by experts for specific surgical cases. Principles of Hepatic Surgery is
a valuable reference for both novice hepatologists and practicing liver surgeons.

surgical liver anatomy: Applied Anatomy in Liver Resection and Liver Transplantation W.Y.
Lau, 2021-07-28 This book has 20 chapters which cover a full range of knowledge about liver
anatomy before one embarks on carrying out a liver operation on a patient. The knowledge ranges
from external to internal anatomy of the liver, from pure anatomy to its application in liver
operations, from vascular infiow/outflow of the liver to techniques used in reducing intraoperative
blood loss, from Couinaud's liver segments to segment- based liver resection, and from the different
approaches to liver resectional techniques to the different types of liver transplantation. The
particular feature of this book is the heavy use of diagrams which makes reading easier. Surgeons in
liver resection and liver transplantation in will find this book of value as a reference book.

surgical liver anatomy: Hepatobiliary and Pancreatic Radiology G. Scott Gazelle, Sanjay Saini,
Peter R. Mueller, 1998 Over the last decade, advanced imaging and interventional techniques have
greatly improved the treatment of all forms of liver, biliary, and pancreatic disease. They have also
transformed hepatobiliary and pancreatic radiology into an increasingly useful and sought-after
specialty. Organized by anatomic region, this book is designed to help specialists develop a
comprehensive approach to disorders of the liver, pancreas, and biliary tract. Special features
include: Detailed instruction in all radiologic techniques, including ultrasound, computed
tomography, MRI, angiography, nuclear medicine, ERC, and transhepatic cholangiography Full
information on a wide range of hepatobiliary and pancreatic disorders, and the techniques used in
their treatment. Complete coverage of interventional procedures Special chapters on the treatment
of trauma, postoperative, and pediatric patients Practical and comprehensive, HEPATOBILIARY AND
PANCREATIC RADIOLOGY is a must for both newcomers and experienced radiologists!

surgical liver anatomy: A Comprehensive Atlas of Digestive Surgical Operations Marco
P. Merlini, 2020-08-01 The Comprehensive Atlas of Digestive Surgical Operations describes the
successive steps of digestive operations, which can be performed in a large regional hospital or a
university center. It illustrates and explains the surgical procedures, with anatomical and
physiological details, on the digestive tract from esophagus to anus, on the liver, pancreas, spleen,
adrenal glands and abdominal wall. The Atlas is aimed at the surgical residents and will enable them
to get or rehearse a quick and comprehensive glance in many digestive interventions they will do or
assist. However, The Atlas will also be of particular interest for the attending who will supervise his
trainees, for students and for all professionals working close to surgeons. All ilustrations are
handmade by the author, Professor Marco P. Merlini, who trained in general, visceral, thoracic,
vascular surgery and kept a close contact with the development of all digestive specialities that
broke through in the last decades. Marco P. Merlini, Senior Consultant, Department of Digestive,
Laparoscopic, General Thoracic and Robotic Surgery, CHU-UVC Brugmann, Brussels, Belgium.

surgical liver anatomy: Atlas of Anatomic Hepatic Resection for Hepatocellular Carcinoma
Jiangsheng Huang, Xianling Liu, Jixiong Hu, 2018-10-12 This book comprehensibly describes the
clinical details of anatomic hepatic resection using the Glissonean pedicle approach for
hepatocellular carcinoma. It includes all aspects of the surgical anatomy of the liver, preoperative



management of patients, surgical techniques, and intraoperative key points to prevent postoperative
complications. The first three chapters provide a general introduction to the clinical anatomy of the
liver, preoperative management of patients with hepatocellular carcinoma, basic techniques for
hepatic resection using the Glissonean approach, and the application of dye staining in anatomic
hepatic resection. Subsequent chapters present the technical details of anatomical segmentectomy
(Couinaud’s classification), sectionectomy and hemi-hepatectomy for hepatocellular carcinoma using
the modified suprahilar Glissonean approach. All of these hepatectomies can be performed using
simple and easily available surgical instruments. In addition, it discusses precise transection of the
deepest hepatic parenchyma guided by methylene blue staining. It is a useful and timely reference
for hepatobiliary surgeons, clinical staff, and medical students.

surgical liver anatomy: Hepatic Surgery Hesham Abdeldayem, 2013-02-13 Longmire, called it
a hostile organ because it welcomes malignant cells and sepsis so warmly, bleeds so copiously, and
is often the ?rst organ to be injured in blunt abdominal trauma. To balance these negative factors,
the liver has two great attributes: its ability to regenerate after massive loss of substance, and its
ability, in many cases, to forgive insult. This book covers a wide spectrum of topics including, history
of liver surgery, surgical anatomy of the liver, techniques of liver resection, benign and malignant
liver tumors, portal hypertension, and liver trauma. Some important topics were covered in more
than one chapter like liver trauma, portal hypertension and pediatric liver tumors.

surgical liver anatomy: Operative Techniques in Surgery Mary Hawn, 2022-09-21 With an
emphasis on the “how and why” of contemporary surgery, Operative Techniques in Surgery, Second
Edition, features concise, bulleted text, full-color illustrations, and intraoperative photographs to
clarify exactly what to look for and how to proceed. Meticulously edited by Drs. Mary T. Hawn,
Aurora D. Pryor, Steven ]J. Hughes, Michael S. Sabel, Kellie R. Brown and Amy J. Goldberg, this
comprehensive, two-volume surgical atlas focuses on the steps of each technique, rapidly directing
you to the information you need to choose the right approach for each patient, perform it
successfully, and achieve the best possible results.

surgical liver anatomy: Pediatric Surgical Oncology Kokila Lakhoo, Abdelhafeez H.
Abdelhafeez, Simone Abib, 2025-08-11 This book provides a detailed overview of the latest
techniques and management strategies in pediatric cancer surgery. It features detailed coverage of
surgical oncology care, how to manage a range of tumor specific cases along with detailed insight on
relevant background information of relevant scientific concepts. Chapters cover how to deliver
cancer care across a range of settings, principles associated with multi-disciplinary management and
palliative care. The applications of surgical techniques including open, endoscopic and robotic are
discussed with informative photographs and illustrations accompanying the text to enhance the
readers understanding of how to properly perform these methodologies. All tumor specific cases
follow a clear uniform format covering patient evaluation, pre-operative and post-operative
management strategies, to assist the reader in developing a detailed understanding of why a
particular technique was used in a particular instance. Pediatric Surgical Oncology is a detailed
guide to the application of the latest surgical techniques and management strategies for treating
childhood cancer patients in both high and limited resource settings, making it a valuable resource
for all practicing and trainee physicians who encounter these patients.

surgical liver anatomy: The IASGO Textbook of Multi-Disciplinary Management of
Hepato-Pancreato-Biliary Diseases Masatoshi Makuuchi, Norihiro Kokudo, Irinel Popescu, Jacques
Belghiti, Ho-Seong Han, Kyoichi Takaori, Dan G. Duda, 2022-06-03 This textbook includes 70
chapters contributed by an exceptional group of experts in all areas of hepato-pancreato-biliary
diseases, bringing a multi-disciplinary approach to treatments. The book is designed to cover all
aspects of the liver and pancreatic anatomy and pathology, as well as therapy. The topics are
comprehensively reviewed, and as well as summarizing the previous works, the authors provide
discussions of practice-changing techniques and approaches to therapy of HBP cancers. Treating the
diseases in hepato-pancreato-biliary regions is particularly difficult due to the complex anatomy,
aggressive biological behavior, and poor prognosis. Therefore, ample illustrations are included to



tackle these challenges. The IASGO Textbook of Multi-Disciplinary Management of
Hepato-Pancreato-Biliary Diseases aims to update the academic and non-academic medical
professionals, such as surgeons, radiation oncologists, medical oncologists, gastroenterologists,
interventional radiologists, radiologists, basic scientists. In collaboration with the International
Association of Surgeons, Gastroenterologists and Oncologists (IASGO), delivers a valuable and
well-organized textbook for medical professionals.

surgical liver anatomy: Operative Techniques in Hepato-Pancreato-Biliary Surgery
Steven J. Hughes, Mary T. Hawn, 2023-02-23 With an emphasis on the “hows and whys” of
contemporary surgery, Operative Techniques in Hepato-Pancreato-Biliary Surgery, Second Edition,
features concise, bulleted text, full-color illustrations, and intraoperative photographs to clarify
exactly what to look for and how to proceed. Drawn from the larger Operative Techniques in
Surgery, Second Edition, this concise, stand-alone surgical atlas, overseen by editor-in-chief Mary T.
Hawn and meticulously edited by Dr. Steven J. Hughes, focuses on the steps of each technique,
rapidly directing you to the information you need to choose the right approach for each patient,
perform it successfully, and achieve the best possible results.

surgical liver anatomy: Operative Surgery, for Students and Practitioners John Joseph
McGrath, 1913

surgical liver anatomy: Hepatobiliary Imaging, An Issue of Magnetic Resonance Imaging
Clinics of North America Peter S. Liu, 2014-08-28 This issue, edited by Drs. Peter Liu and Richard
Abramson, will comprehensively review imaging of the hepatobiliary system. Articles will include:
Hepatic MRI Techniques, Optimization, and Artifacts, MR Contrast Agents for Liver Imaging, Focal
Liver Lesion Characterization in Noncirrhotic Patients: An MR Approach, MRI in Cirrhosis and
Hepatocellular Carcinoma, Understanding LI-RADS: A Primer for Practical Use, MRI of the Liver
after Locoregional and Systemic Therapy, Diffusion Weighted Imaging of the Liver: Techniques and
Applications, Hepatic Iron and Fat Quantification Techniques, Perfusion Imaging in Liver MRI, MR
Elastography, Treatment Planning Before Hepatobiliary Surgery: Clinical and Imaging
Considerations, MRI/MRCP of Benign and Malignant Biliary Conditions, and more!

surgical liver anatomy: Liver and Biliary Tract Surgery Constantine C. Karaliotas, Christoph E.
Broelsch, Nagy A. Habib, 2008-01-09 This beautifully illustrated monograph provides an up-to-date
and comprehensive overview about all fields of liver and biliary tract surgery and liver
transplantation. It consists of four sections with 48 chapters: Section I: Anatomy, physiology,
imaging and general principles, Section II: Biliary tract surgery, Section III: Liver surgery and
Section IV: Liver transplantation. The book includes more than 500 figures and illustrations mostly
in color. Some of the topics such as computer assisted surgery planning are treated comprehensively
for the first time. The book is written in a concise and well conceived way.

surgical liver anatomy: Textbook of Radiology And Imaging, Volume 1- E-Book Bharat
Aggarwal, 2023-08-31 This book is a classic guide for trainees and practitioners with a
comprehensive overhaul, this book successfully bridges the gap between advancing technology,
terminology, and the emergence of new diseases. With its all-encompassing approach, this book
serves as the ultimate resource for radiology professionals, eliminating the need for multiple texts
on various systems and recent updates. Trainees and practitioners alike will find immense value, as
it caters to both skill enhancement and exam preparation for residents.For trainees, the book
provides essential tools to elevate their expertise as it covers various topics. Meanwhile, community
practitioners will greatly benefit from evidence-based guidelines and protocols presented in the
book. - The new edition of Sutton retains the overall format, presentation style and comprehensive
coverage of the previous editions. - Significant advances in imaging techniques and newer
applications of different modalities have been incorporated in all sections - Radiology lexicons and
updated classification systems for various diseases have been included. There is emphasis on
differential diagnosis, appropriateness criteria and disease management. - Salient features have
been highlighted as imaging pearls and teaching points. - New sections for Imaging Physics &
Principles of Imaging, Emergency Radiology, Pediatric Radiology and Nuclear Medicine have been



added to make the book more comprehensive. - Crucial topics on patient safety, quality assurance
and structured reporting have been included to help radiologists become processes driven and
ensure better patient care. - Chapters on Information technology and Artificial intelligence introduce
residents to the digital environment that we live in and its impact on day to day practice. - A section
on Interventional Radiology has been included to enable residents to get a deeper understanding of
this subspeciality and explore its scope in modern medicine. - This edition of Sutton is aimed at
presenting an exhaustive teaching and reference text for radiologists and other clinical specialists.
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