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Evolving role of minimally invasive (laparoscopic and robotic) donor hepatectomy
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Liver transplantation has become an established modality of treatment for patients with end stage liver disease. The shortage 
of deceased donor organs has led to living donor liver transplantation (LDLT) becoming a valid alternative in selected 

transplant centers, and its safety and feasibility have been well determined. Minimally invasive surgery mainly laparoscopic 
surgery has been adopted in various surgical fields over the last two decades with well validated advantages such as reduced blood 
loss, reduced postoperative morbidity, shorter hospital stay and excellent cosmetic outcome in comparison to conventional 
open surgery. However, despite inception over 15 years ago laparoscopic liver resection has remained mainly in the domain 
of selected centers and enthusiasts. The delay in the wide application of minimally invasive liver surgery can probably be 
explained by the requirement of extensive open liver resection experience, in-depth understanding of anatomy, and potential 
for massive bleeding, need for considerable laparoscopic technical expertise and a protracted learning curve. Given that a liver 
resection is ideally suited for a minimally invasive approach as there is no anastomosis and a very large incision is required in 
the open approach, there has been an increasing interest in this technique worldwide. However the actual experience is limited 
to a few selected centers and guidelines remain inadequate. Furthermore, the application of minimally invasive liver surgery 
to liver graft procurement in LDLT have been delayed significantly due to concerns about donor safety, graft outcome and 
the requirement of expertise both in laparoscopic liver surgery and LDLT. Some experienced centers now routinely employ 
laparoscopic left lateral segmentectomy as standard of care in adult-to-pediatric LDLT. There has been a recent shift in the 
application of minimally invasive approach towards the procurement of left lobe and right lobe grafts in adult-to-adult LDLT. 
However the number of cases is too small and restricted to very few centers. The use of newer technology such as the robotic 
platform offers certain distinct advantages over traditional laparoscopy such as a stable magnified field with 3-D vision and 
enhanced instrument articulation, enhanced ability for suture ligation and an additional fourth robotic arm. This facilitates 
and improves the possibility of minimally invasive liver resection even in challenging major liver resection such as liver 
graft procurement in LDLT. Minimally invasive live donor hepatectomy is technically feasible with outcomes comparable to 
conventional open surgery. However careful validation of larger sample sizes is necessary to achieve standardization and wider 
application. The most important concern remains donor safety.
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