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Where did this thought come from?



LDLT is in itself 
a small for s

ize sce
nario 

(as opposed to DDLT) – s
maller th

e graft more th
e recu

rrence?

(Possible) Thought No:1



Proposed theories for higher recurrence in LDLT compared to DDLT: 

1) Acute phase injury promoted by partial graft 
      * cell adhesion, invasion, migration, angiogenesis, regeneration promote tumour growth 

2)  Modified LT technique -IVC/ hepatoduodenal ligament sparing 

3)  Fast tracking 
      * less pre-LT liver directed therapy 
      * insufficient time to assess tumour behaviour and response to alternative therapies 
      * absence of natural selection process - transformation of drop out on wait list into post-LT  
        recurrence



Is it tr
ue that LDLT resu

lts in
 worse o

utcom
es 

compared to D
DLT in matched HCC patients? 



• ITT analysis to compare tumor recurrence (primary endpoint) following LDLT vs. DDLT 

for HCC within Milan 

• 36 LDLT vs. 147 DDLT 

• 27 (18.4%) dropped out, all from DDLT waiting list, mainly due to tumor progression 

(70%)



• ~ Recurrence rate LDLT vs. CDLT -- 12.9% vs. 12.7%, p= 0.78 

• ~ Trend towards longer time to recurrence in LDLT (38±27 months vs. 16±13 months; p=0.06)

Comparable OS/

RFS on ITT basis

LDLT higher recurrence within criteria – NO

Comparable OS/

RFS on ITT basis



ITT 
ANALYSIS 
(n= 861)

POST LT 
ANALYSIS (n= 

651)

LDLT improves ITT-OS LDLT not a risk factor for 

recurrence

Follow Up 

Multicenter 

Study



Metaanalysis: LDLT vs. DDLT for HCC

LDLT is n
ot associ

ated with higher 

recu
rren

ce ra
tes c

ompared to D
DLT



Left lo
be adult LDLT (smaller g

raft) vs
. right lobe 

LDLT in HCC – is t
he risk

 of re
currence higher?

(Possible) Thought No:2
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The Systematic R
eview

 that proposed this….
(Possible) Thought No:3



~  search of the MEDLINE and EMBASE databases till Dec 2022

~ studies comparing different GRWRs in the prognosis of HCC recipients in LDLT

~ 3 studies – 782 patients -- (168 GRWR < 0.8 vs. 614 GRWR 0.8%)
~ pooled overall survival was 85% and 77% at one year and 90% and 83% at three years for GRWR 0.8 and 
   GRWR 0.8, respectively 
~ In patients within Milan criteria, low GRWR was not associated with worse oncological outcomes --   

   in patients with HCC outside the Milan criteria with a GRWR < 0.8% had lower survival and higher tumor 

   recurrence rates. 

~ Novel perfusion technologies and pharmacological interventions may contribute to improving outcomes
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The three studies on which this review 

was based



Around 40% of the parameters -- NA





The GRWR < 0.8% appears to b
e associated with lower survival rates in HCC 

recipients, particularly for 

  candidates with tumors ou
tside established HCC criter

ia. 

Based on mainly one study by Lee EC, 428 patients

The moot point of the systematic review



Greater hepatic IR injury leads to liver tumour regrowth 

and metastases – Man et al.



~  SFS graft from living donor – more severe acute phase injury à increased tumour recurrence

~  Reasons

     # increase in VEGF  expression à angiogenesis à favors tumor growth and metastasis

     # Significant activation of cell signalling pathways in SFS grafts à leading to tumor invasion and 

        migration  à  promoting tumor growth and metastasis after transplantation 

     # mobilizes the circulating progenitor, immune cells à tumor recurrence and metastasis.

     # Probable main culprit - hepatic ischemia-reperfusion (I/R) injury of a small liver remnant



# 4 groups of rats for study and comparison -- 6 rats in each group
# Significant tumor growth and intrahepatic metastasis and lung metastasis in rats undergoing I/R and 
   major hepatectomy compared with the control group
# Upregulation of mRNA levels for Cdc42, ROCK (Rho kinase), VEGF, as well as activation of hepatic 
   stellate cells.



Buffalo rat hepatoma cell line (McA-RH7777, 2    105/200  L) was injected via the 

portal vein after reperfusion to mimic the clinical scenario of circulating tumor cells 

homing to the graft after liver transplantation in a recipient.





~  This will hold true for marginal DDLT grafts as well (fatty grafts, long cold ischemia, DCD) – 

    increased IR injury – increased chance of HCC recurrence à has been shown in some studies 

    – but LD grafts are good quality, well selected grafts

~ All LDLT grafts are essentially small for size – so higher recurrence à but this is not true

~ Main culprit – IR injury – main cause for IR injury in SFSGs – portal hyperperfusion – so don’t 

   expose the small LD grafts to higher portal flow – you should be fine!!

A few contentions..



Soin AS, Bhangui P et  al. Liver Transplantation, 2019

N=287 (21.7%) had GRWR <0.80%.  

• Hemiportocaval shunt [HPCS], n = 109 

• Splenic artery ligation [SAL], n = 14

Aim of obtaining a 

postreperfusion 

PP of <16 mm Hg



• Small-for-size syndrome developed in 2.8% patients.  
• Three patients needed shunt closure at 1 and 4 weeks and 60 months 
• Survival of GRWR < 0.8% comparable

HPCS is performed before reperfusing the 

living donor graft – with the aim of 

reducing initial portal hyperperfusion 

injury



Portal inflow modulation

Hemi porto-caval shunt made in 

anhepatic phase using recipient PV 

graft  



Low GRWR is associa
ted with higher rec

urrence? – 
Our resu

lts….





OUR CURRENT SELECTION  FOR UPFRONT LDLT IN 
HCC PATIENTS AT MEDANTA

• No extrahepatic disease 

• No major vascular invasion by tumour on pre-op imaging (portal vein, 
hepatic veins, IVC) 

• No medical contraindication to LT

irrespective of tumour size and number



NO	HCC	ON	EXPLANT	
(PATHOLOGY)	

n	=	12

DDLT	
n	=	6 HCC-CIRR	PATIENTS	

UNDERGOING	LDLT	
n=	405	(17.2%)

LIVER	TRANSPLANTS	AT	OUR	CENTER	
(Jan	2006	–	Dec	2017)	

n=	2348	

TOTAL	NUMBER	OF	HCC-CIRR	PATIENTS	
on	pre-op	imaging	who	underwent	LT	

n=	469	

Total till date 
4085

Total till date 
587

HCC	with	PVTT		
n	=	46



Prognostic Factors for Recurrence
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Take home…
• No concrete evidence to say that low GRWR is associated with HCC 

recurrence post LT

• HCC recurrence depends more on tumour biology and not merely on a small 

for size liver

• Whether greater hepatic IR injury leads to early recurrence? – avoid it if 

possible – PIM plays a role




