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How to Do a Liver Transplant: A Comprehensive Guide

When the liver fails to perform its vital functions, a liver transplant can be the only life saving option. The process is
complex, involving a multidisciplinary team, meticulous planning, and a series of surgical steps that must be
executed with precision. This guide walks you through every stage—from understanding why a transplant is needed
to the day to day care after surgery—so you can grasp the full picture of how a liver transplant is performed.

1. Understanding Liver Transplantation

A liver transplant replaces a diseased organ with a healthy one from a donor. The new liver takes over the functions

of digestion, detoxification, protein synthesis, and blood clotting. Because the liver is central to so many body

systems, the transplant procedure is considered one of the most sophisticated and high risk surgeries in modern
medicine.

There are two main types of liver transplants:

» Orthotopic liver transplantation (OLT) — the standard approach where the entire diseased liver is removed and
replaced by a whole donor liver.

« Living donor liver transplantation (LDLT) — a portion of a healthy person’s liver is transplanted into the
recipient, allowing the donor’s liver to regenerate.

Both approaches follow similar principles but differ in donor selection, surgical technique, and postoperative
management.

2. Indications for Liver Transplant

Transplantation is considered when a patient’s liver disease has progressed to end stage liver failure or when the
risk of mortality is high. Common indications include:

« Cirrhosis — irreversible scarring of liver tissue, often from chronic hepatitis B or C, alcohol abuse, or
non alcoholic steatohepatitis (NASH).

e Acute liver failure — sudden loss of liver function, often caused by viral hepatitis, drug toxicity, or autoimmune
hepatitis.

« Inherited metabolic disorders — such as Wilson's disease or alpha 1 antitrypsin deficiency.

« Liver cancer — hepatocellular carcinoma that meets the Milan criteria for transplant eligibility.

¢ Other causes — including biliary atresia, congenital hepatic fibrosis, or severe liver injury from toxins.

Deciding to proceed with a transplant requires a thorough assessment of the patient’s overall health, potential

benefits, and the likelihood of a successful outcome.

3. Pre Transplant Evaluation

Before surgery, patients undergo a comprehensive evaluation to determine eligibility, assess risks, and prepare for
the transplant. This stage is critical for identifying contraindications and ensuring the patient can tolerate the
operation and postoperative care.



3.1 Medical Evaluation

The transplant team reviews the patient’s medical history, performs a physical examination, and orders a battery of
tests:

« Blood work — liver function tests, complete blood count, coagulation profile, viral hepatitis panels, HIV, and
serology for other infections.

¢ Imaging — abdominal ultrasound, CT scan, or MRI to assess liver size, anatomy, and portal vein patency.

e Cardiopulmonary assessment — echocardiogram, stress test, and pulmonary function tests to ensure the
patient can endure major surgery.

« Metabolic evaluation — glucose tolerance, lipid profile, and nutritional assessment.

3.2 Psychological and Social Assessment

Because a transplant demands lifelong medication adherence and lifestyle changes, psychological evaluation is
essential. Mental health professionals assess for depression, anxiety, or other conditions that could affect
compliance. Social workers evaluate the patient’s support network, housing stability, and access to follow up care.

3.3 Blood Type and Compatibility

Matching the recipient’s blood type with the donor’s is crucial. In addition to ABO compatibility, HLA typing may be
performed to reduce the risk of rejection. Patients are also screened for sensitization to donor antigens, which can
complicate transplantation.

3.4 Donor Selection

Once the recipient is deemed a suitable candidate, the transplant team identifies potential donors. Depending on
the donor type, the process varies:

e Deceased donors — organs are retrieved from brain dead patients on the transplant waiting list.
¢ Living donors — a healthy individual (often a relative or friend) undergoes a separate evaluation to ensure they
can safely donate a liver segment.

The allocation of deceased donor organs follows national or regional organ sharing systems, prioritizing patients
based on urgency, compatibility, and waiting time.

4. Donor Types and Their Implications

4.1 Living Donor Liver Transplant (LDLT)

LDLT offers several advantages: reduced waiting time, higher organ availability, and the ability to perform a
transplant in a single surgical session. The donor’s liver regenerates, usually returning to normal size within a few
weeks. However, LDLT requires careful donor selection, extensive pre operative testing, and a robust post donation
recovery plan.

4.2 Deceased Donor Liver Transplant (DDLT)

DDLT remains the most common method worldwide. Organs are allocated based on the MELD (Model for
End Stage Liver Disease) score, which predicts mortality risk. While waiting times can be lengthy, deceased donor
transplants have a larger organ pool and do not require a second individual to undergo surgery.

4.3 Split Liver Transplant

In a split liver transplant, a donor liver is divided into two portions, allowing it to serve both a child and an adult
recipient. This technique maximizes organ utilization but demands high surgical skill and careful matching of liver
segments to recipients’ size and needs.



5.The Transplant Procedure

The transplant operation is a complex, multi step surgical procedure that typically lasts between 6 and 12 hours,
depending on the type of transplant and patient factors.

5.1 Surgical Steps in Orthotopic Liver Transplantation

1. Exploration and Mobilization — The surgeon makes an incision in the abdomen and mobilizes the diseased
liver, separating it from surrounding structures.

2. Vascular Control — The hepatic artery, portal vein, and inferior vena cava are clamped to control blood flow
and minimize bleeding.

3. Removal of the Diseased Liver — The liver is carefully excised, preserving the gallbladder and bile ducts as
needed.

4. Preparation of the Recipient — The hepatic hilum is prepared for the incoming graft, ensuring that the portal
vein, hepatic artery, and bile duct can be anastomosed.

5. Graft Implantation — The donor liver is placed in the right upper quadrant of the abdomen and secured to the
recipient’s vasculature.

6. Anastomosis — The portal vein, hepatic artery, and bile duct are connected using microsurgical techniques.

7. Reperfusion — Blood flow is restored to the new liver, and the surgeon monitors for immediate complications.

8. Closure — The abdomen is closed in layers, and the patient is transferred to the intensive care unit (ICU).

5.2 Living Donor Liver Transplantation

LDLT follows a similar sequence but involves two simultaneous surgeries: the donor operation and the recipient
operation. The donor typically donates the right lobe of the liver, which is larger and provides adequate function for
the recipient. The donor’s procedure focuses on minimizing morbidity while ensuring the remaining liver segment
regenerates safely.

5.3 Anesthesia and Monitoring

General anesthesia is administered, with continuous monitoring of vital signs, blood gases, and hemodynamics.
Intraoperative ultrasound may be used to guide vascular anastomosis and assess graft perfusion. Blood transfusion
protocols are in place to manage potential intra operative blood loss.

6. Postoperative Care

Recovery from a liver transplant is a meticulous process that involves close monitoring, medication management,
and gradual return to normal activities.

6.1 Immediate Post Operative Phase
After the operation, the patient is typically admitted to the ICU for 48—72 hours. Key priorities include:
* Maintaining hemodynamic stability and adequate oxygenation.
¢ Monitoring urine output and liver function tests.
» Assessing for signs of bleeding or graft dysfunction.
« Initiating early mobilization to reduce the risk of deep vein thrombosis.
6.2 Immunosuppression Regimen
To prevent rejection, patients receive a combination of immunosuppressive drugs:

e Corticosteroids — often started immediately post op and tapered over time.
e Calcineurin inhibitors — such as tacrolimus or cyclosporine, which block T cell activation.



¢ Antimetabolites — like mycophenolate mofetil, which inhibit lymphocyte proliferation.

Drug levels are monitored closely, and dosages are adjusted based on therapeutic drug monitoring and liver
function.

6.3 Monitoring for Complications

Common early complications include:

¢ Rejection — signs include fever, abdominal pain, and rising liver enzymes.

¢ Infection — especially in the first three months, when immunosuppression is highest.
« Bleeding — from the surgical site or due to coagulopathy.

¢ Vascular thrombosis — portal or hepatic artery thrombosis can threaten graft viability.

Routine imaging (ultrasound or CT) and laboratory tests help detect and address these issues promptly.

6.4 Rehabilitation and Lifestyle Changes

Patients are encouraged to adopt a liver friendly lifestyle:

* Maintain a balanced diet rich in lean proteins, complex carbohydrates, and healthy fats.
¢ Limit alcohol consumption to zero.

e Engage in moderate physical activity as tolerated.

¢ Avoid medications that are hepatotoxic, such as NSAIDs or certain herbal supplements.
Attend all follow up appointments and adhere strictly to the medication schedule.

7. Common Complications and Their Management

7.1 Acute Rejection

Acute rejection occurs when the immune system attacks the new liver. Management typically involves a steroid
pulse, adjustment of immunosuppressive agents, and close monitoring
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