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Anaesthesia for Liver Transplantation 
������� ����

INTRODUCTION
Liver transplanta�on (LT) is the 

preferred treatment for end-stage liver 

disease regardless of its cause. Significant 

challenges s�ll exist for the transplant 

team because the procedure is performed 

on high-risk pa�ents with compromised 

cardiovascular, pulmonary, renal, and 

c o a g u l a � o n  s y s t e m s .  A d e q u a t e 

periopera�ve care is crucial for ensuring 

prompt gra� func�on, which facilitates 

organ system recovery and enhances the 

recipient's quality of life. A successful LT 

requires teams with specific skills and 

competencies, including a thorough 

understanding of  the mul�-organ 

pathophysiology of liver failure, its 

implica�ons, and management during the 

three stages of surgery. Many innova�ons 

and procedural changes have been made 

in the anesthe�c management of these 

pa�ents over �me. 

Indica�ons for liver 

transplanta�on 

The indica�ons for liver transplanta-

�on are outlined in Table 1. 

Indica�ons for liver 

Ta b l e  1 .  I n d i c a � o n s  f o r  l i v e r 

t ra n s fo r m a � o n C l a s s D i s e a s e N o n -

cholesta�c liver disease

· Hepa��s B

· Hepa��s C

· Hepa��s D

· Hepa��s A

· Alcoholic liver disease 

· Autoimmune hepa��s 

· Cryptogenic cirrhosis

· Non-alcoholic steatohepa��s

· OtherCholesta�c liver disease

· Primary biliary cirrhosis

· Secondary biliary cirrhosis (Caroli 

disease, choledochal cyst)

· Primary sclerosing cholangi�s

· OtherMalignant disease

· Hepatocellular carcinoma

· Cholangiocarcinoma

· Hepatoblastoma

· OtherExtrahepa�c biliary atresia or 

hypoplasia

· Alagille syndrome

· OtherMetabolic diseases

About the Author

Name....................................................

Designation..........................................

Hospital Name......................................

Review Article

Abstracts

Liver transplanta�on (LT) is the preferred treatment for end-stage liver disease regardless of its cause. Significant challenges 

s�ll exist for the transplant team because the procedure is performed on high-risk pa�ents with compromised cardiovascu-

lar, pulmonary, renal, and coagula�on systems. Adequate periopera�ve care is crucial for ensuring prompt gra� func�on, 

which facilitates organ system recovery and enhances the recipient's quality of life. A successful LT requires teams with 

specific skills and competencies, including a thorough understanding of the mul�-organ pathophysiology of liver failure, its 

implica�ons, and management during the three stages of surgery. Many innova�ons and procedural changes have been 

made in the anesthe�c management of these pa�ents over �me. 

Keywords: Liver transplanta�on, anesthe�c,pulmonary, renal, coagula�on systems etc...
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· Alpha-1 an�trypsin deficiency

· Crigler-Najjar disease type I

· Byler's disease

· Glycogen storage disease type I

· Wilson's disease

· Hemochromatosis

· Tyrosinemia

· Wolman's disease

· Familial amyloido�c polyneuropathy

· Primary hyperoxaluria type 1

· OtherHepa�c vein thrombosis

· Budd-ChiariAcute hepa�c failure

· Hepa��s

· Drugs

· Unknown e�ologyRe-transplanta�on

· Primary non-func�on

· Hepa�c artery thrombosis

· Acute/chronic rejec�on

Assessment and priori�za�on criteria  

A grading system that ranges from 6 to 

40 points depends on four laboratory 

variables: serum crea�nine, serum 

bilirubin, the interna�onal normalized 

ra�o (INR), and serum sodium. It assesses 

the severity of chronic liver disease in 

pa�ents aged 12 years or older. The 

e�ology of liver disease has been shown 

to be ineffec�ve in predic�ng pa�ent 

mortality. Certain medical condi�ons, 

defined as “standard model for end-stage 

liver disease (MELD) excep�ons,” are 

eligible for an increase in MELD points and 

require periodic reassessment. These 

include hepatocellular carcinoma (HCC), 

h e p a t o p u l m o n a r y  s y n d r o m e , 

portopulmonary hypertension, familial 

amyloid polyneuropathy,  pr imary 

hyperoxaluria, cys�c fibrosis, hilar 

cholangiocarcinoma, and hepa�c artery 

thrombosis (which occurs within 14 days 

a�er LT but does not meet the criteria). 

Another notable excep�on to the 

MELD priori�za�on system is pa�ents 

with acute liver failure, who are classified 

as United Network for Organ Sharing 

(UNOS) status 1A or 1B. Their severity and 

priority for liver transplanta�on are 

determined based on the King's College 

Criteria.

The Milan criteria are used to select 

pa�ents with primary liver tumors who 

may benefit from LT. Pa�ents with a single 

tumor of 5 cm or less, or up to 2–3 tumors 

between 1-3 cm in diameter,  are 

considered eligible for LT. 

SURGICAL STAGES OF LIVER 

TRANSPLANTATION

LT is a complex procedure marked by 

significant haemodynamic instability 

across its three dis�nct surgical phases:

 Pre-anhepa�c phase: This phase spans 

from the skin incision to the clamping of 

the inferior vena cava (IVC), portal vein, 

and hepa�c artery. During this stage, the 

na�ve liver is dissected, and substan�al 

bleeding may occur.

 Anhepa�c phase: This begins once 

Review Article

Figure : Return Line for CRRT connec�on to ECMO Circuit

Table 1. Defini�ons of nutri�onal deficiencies

Term Defini�on

Malnutri�on/ Undernutri�on Nutri�on-related disorder arising from decreased 
intake or absorp�on of nutri�on, leading to 
decreased mental and physical ability and impaired 
clinical outcome from disease.

Muscle was�ng Ongoing, progressive loss of muscle mass; can lead 
to muscle atrophy.

Sarcopenia Generalized decrease in overall muscle mass and 
func�on.FralityLoss of reserve (physiologic, 
cogni�ve, and func�onal) leading to decreased 
ability to perform ac�vi�es of daily living.

Immunonutri�on Use of specific nutrients in an a�empt to modulate 
the immune system and to improve overall health 
(such as using various amino acids, nucleo�des, and 
fa�y acids).

Decondi�oning Declining capacity of muscle func�on, usually due to 
immobility or debilita�ng disease.
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for liver transplanta�on are determined 

based on the King's College Criteria.

The Milan criteria are used to select 

pa�ents with primary liver tumors who 

may benefit from LT. Pa�ents with a single 

tumor of 5 cm or less, or up to 2–3 tumors 

between 1-3 cm in diameter,  are 

considered eligible for LT. 

SURGICAL STAGES OF LIVER 

TRANSPLANTATION

LT is a complex procedure marked by 

significant haemodynamic instability 

across its three dis�nct surgical phases:

 Pre-anhepa�c phase: This phase spans 

from the skin incision to the clamping of 

the inferior vena cava (IVC), portal vein, 

and hepa�c artery. During this stage, the 

na�ve liver is dissected, and substan�al 

bleeding may occur.

 Anhepa�c phase: This begins once 

hepa�c venous inflow is clamped and 

con�nues un�l  gra� reperfus ion. 

Clamping of the IVC during this phase 

leads to a reduc�on in cardiac output 

( C O ) ,  o � e n  r e q u i r i n g  v i g i l a n t 

haemodynamic support.

 Neo-hepa�c phase: Star�ng at the 

moment of gra� reperfusion, this phase 

involves the restora�on of blood flow 

through the portal vein and IVC. It may be 

compl icated  by  post- reper fus ion 

syndrome (PRS) or bleeding from vascular 

anastomosis sites such as the IVC, hepa�c 

artery, or portal vein.

Anesthe�c management for liver 

transplanta�on

Anesthe�c management for  LT 

includes standard monitoring as per the 

American Society of Anaesthesiologists 

(ASA) guidelines. This comprises:

Ÿ · A five-lead ECG

Ÿ · Pulse oximetry

Ÿ · N o n - i nv a s i v e  b l o o d  p r e s s u r e 

measurement

Ÿ · Temperature monitoring

Ÿ Intra-opera�ve monitoring

Ÿ Hemodynamic monitoring

 A central venous catheter is inserted to 

monitor central venous pressure (CVP) 

and to administer vasopressors. A second 

central line, introducer sheath, or large-

bore peripheral cannula may be placed to 

facilitate rapid infusion of blood products 

and fluids.

 The introducer sheath can also serve 

as a conduit for pulmonary artery (PA) 

Review Article
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moment of gra� reperfusion, this phase 

involves the restora�on of blood flow 

through the portal vein and IVC. It may be 

compl icated  by  post- reper fus ion 

syndrome (PRS) or bleeding from vascular 

anastomosis sites such as the IVC, hepa�c 

artery, or portal vein.

Anesthe�c management for liver 

transplanta�on

Anesthe�c management for  LT 

includes standard monitoring as per the 

American Society of Anaesthesiologists 

(ASA) guidelines. This comprises:

Ÿ · A five-lead ECG

Ÿ · Pulse oximetry

Ÿ · N o n - i nv a s i v e  b l o o d  p r e s s u r e 

measurement

Ÿ · Temperature monitoring

Ÿ Intra-opera�ve monitoring
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 A central venous catheter is inserted to 

monitor central venous pressure (CVP) 

and to administer vasopressors. A second 

central line, introducer sheath, or large-

bore peripheral cannula may be placed to 

facilitate rapid infusion of blood products 

and fluids.

 The introducer sheath can also serve 

as a conduit for pulmonary artery (PA) 

catheter placement, par�cularly in 

pa�ents with pulmonary hypertension 

( P H T )  w h o  r e q u i r e  c o n � n u o u s 

haemodynamic monitoring.

 Invasive arterial blood pressure (BP) 

monitoring is considered the gold 

standard during liver transplanta�on and 

is typically ini�ated a�er induc�on of 

anaesthesia.

· One or two radial arterial lines are 

o�en inserted. However, it is important to 

note that radial artery pressure may 

underes�mate central aor�c pressure in 

hypotensive states—especially when 

high-dose vasopressors are used or 

following gra� reperfusion.

· For more accurate BP measurements, 

a catheter can be placed in the femoral or 

brachial artery, which is less affected by 

peripheral vasoconstric�on.

CONCLUSION

Anesthesia for liver transplanta�on 

remains one of the most complex and 

demanding disciplines in clinical prac�ce. 

Haemodynamic instability, coagulopathy, 

and the phys io log ica l  a l tera�ons 

associated with cirrhosis all contribute to 

the challenges encountered during the 

three surgical phases. A comprehensive 

understanding of LT pathophysiology and 

me�culous periopera�ve management is 

essen�al to improving pa�ent outcomes 

and gra� survival.
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