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Early	HCC,	single	lesion <	3	tumours	<	3	cm	max	diameter

Multifocal	HCC Large	HCC	with	vascular	involvement	

Real	life..
Despite the surveillance programs for high-risk patients, majority of patients present with an 

advanced HCC at the time of diagnosis – non-resectable, and non-transplantable



Multifocal	HCC
Large	HCC	with	PVTT

HCC with PVTT





Reason for the “I give up” approach..

➢Assumed to be in the blood = systemic 

➢Patients with PVTT – untreated / palliative Rx with TKI’s – median overall survival 2 – 11 

months; 10% OS at 3 years – immunotherapy results better?? 

➢AASLD, EASL guidelines – Contraindication for resection, TACE not indicated, absolute 

contraindication for LT

Siegel RL, et al. Cancer Statistics, 2017. CA Cancer J Clin 2017;67:7–30 
Xiang X, et al. Distribution of tumor stage and initial treatment modality in patients with HCC. Clin Transl Oncol 2017



The patient 
cohort of 
interest



Vp4

Vp3Vp3Vp2

Vp1
Vp2

Vp1 Vp0- no thrombus 
Vp1- distal to 2nd order branch 
Vp2- in 2nd order branch 
Vp3- 1st order branch 
Vp4- Main trunk or C/L side

Grades of PVTT (VP classification) 
Liver cancer study group, Japan

Cheng classification



The patient 
cohort of 
interest

Is there any 
other option?



2nd World Congress of the 
International Living Donor 

Liver Transplant Study 
Group (ILDLT), Nov 2015, 

Seoul 

Best 
Paper 
Award

Prashant Bhangui1, T.Piplani2, D.Gautam3, A.Rastogi1, S.Goja1, 
S.Saigal4, AS Soin1 

Should Segmental PVTT (Vp2) 
Be an Absolute Contraindication for 

LT 
 in Patients  With HCC?



~ We didn’t use downstaging / neoadjuvant ablative therapies in patients with  
   segmental PVTT  
~ Up to Vp2 – ok for LDLT straight away

13 patients with Level Vp2 PVTT

Should Segmental PVTT (Vp2) Be an Absolute 
Contraindication for LT in Patients  With HCC?



But segmental PVTT is very different 

from lobar PVTT



~ Segmental PVTT with AFP <100  
   ng/ml –acceptable 
~ Vp3 (lobar) should be a  
   contraindication

~ 27 patients with Segmental PVTT – Vp1/Vp2 
~ No downstaging 
~ 5-yr DFS and OS 63.9%, 50.3%

2017;23:1023-31



2017;23:19-27

~ Retrospective review- 11 pts 
~ No downstaging therapy in  
   most – LDLT upfront

5-yr OS -- 63.6%





LT straightaway in presence of PVTT is not great 

especially in lobar PVTT..



Downstaging	with	LRT	before	LT	helps	yield	good	outcomes	in	

patients	with	HCC	beyond	Milan		



The gamechangers!!



The	significant	impact	of	focused	RT	in	treatment	of	PVTT	--	

EBRT/SBRT/TARE

⬧41	patients	SBRT	for	PVTT	and	IVCTT	–	31%	CR,	39%	PR	  
Mian	Xi,	Plos	one	2013 

⬧120	patients		SBRT	for	PVTT	and	IVCTT	–	33%	CR,	49%	PR 
                   J Kang, Molecular and Clinical Oncol 2014 





• 8 patients with PVTT 

• CCRT 45 Gy over 5 weeks à followed by HAIC (5-FU + 

Cisplatin for 3-12 months) à successful DS à LDLT 

• 87.5% 1 year DFS vs. < 10% with standard therapy 

• 3 recurrences 

• Median survival 33 months



# 17 HCC patients with major vascular invasion 
# LDLT after combined TACE and radiotherapy 
# 3-year OS and DFS 60.5% and 57.8%, respectively



Could downstaging with RT or TACE help improve outcomes in 
patients with lobar or main PV tumour thrombosis? 





After Downstaging therapy in Vp3/Vp4, we waited for 6-12 weeks to 
watch for any evidence of disease progression, and transplanted 

them only if disease was stable 

Protocol



LOSS OF FDG AVIDITY IN RPVTT

PRE SBRT POST SBRT
FDG AVID RPV PVTT

FDG AVID HCC and PVTT LOSS OF FDG AVIDITY



PRE TARE/SBRT POST TARE/SBRT

FDG AVID LESION

FDG AVID PVTT 
in LPV, 

 MPV, RAPV

NON 
ENHANCING 
THROMBUS



Survival in 25 HCC PVTT patients following LDLT  Post downstaging



Soin AS, Bhangui P. et al. Transplantation 2020

Survival	in	23	HCC	PVTT	patients	following	

LDLT	Postdownstaging	(excl.	periop	deaths)



Liver	transplantation RFA/PEI

Curative	treatments(30%);	5-yr	survival:	40%-70%

TACE

Single

Increased Associated
diseases

Normal No Yes

Sorafenib

Portal	pressure/bilirubin

3	nodules	≤	3	cm

Resection Symptomatic	
(20%);	

	survival	<	3	mosPalliative(50%);	3-yr	survival:	10%-40%

Terminal	
stage	(D)

PS	0-2,	Child-Pugh	A-B

Multinodular,	PS	0	
N1,	M1,	PS	1-2<	3	cm,	PS	0

Intermediate	stage	
(B)

PS	>	2,	
Child-Pugh	C

Very	early	stage	(0)
Single	<	2	cm	
Carcinoma	in	situ

Early	stage	(A)
Single	or	3	nodules

Advanced	stage	(C)
Portal	invasion,

PS	0,	Child-Pugh	A

HCC

BCLC Staging and Treatment Strategy

Llovet JM, et al. Design and endpoints of clinical trials in hepatocellular carcinoma. Journal of the National Cancer 
Institute. 2008;100(10):698-711



Medanta Liver Transplants  
(2004-2020) 

N=3286

Total number of HCC patients who 
underwent LT 

n= 462

No PVTT 
N=405 HCC with PVTT who 

underwent right lobe 
LDLT 

N= 57

Down staged using TARE/TACE 
+/- SBRT  

(Vp2, Vp3, Vp4) 
N= 36

vP1 vP2 vP3 vP4 
4 16 13 3

Updated data -- DS+LDLT in HCC-PVTT (36)



Downstaging details

Time from downstaging to LDLT (mean) 2.86 (1-11) m

Downstaging 
modality      

No.

SBRT 

TARE 

TACE 

RFA 

 

33 

15 

13 

6



Survival
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Mean follow up = 34 months after DS, 
and 28 months  post LDLT

12 long-term survivors (> 3 years; 5 over 5 years)



Recurrence (n = 6)

Median time to recurrence:  
5 months (1-39 months) 



# LDLT in Vp1-Vp3 

# All patients --  DS with response evaluation and an observation period (4–6 months) 

# LDLT in only those with stable disease (no interval progression to EHD and substantial rise in AFP) 

# In patients with decompensated liver disease precluding DS, LDLT was offered selectively 

# low vs. high-risk group (poor response to DS or AFP > 100 ng/ml) 







# Aim: Yttrium-90  TARE in downstaging HCC patients with PVTT to meet criteria for DDLT.  

# “Superdownstaging” protocol  

# Listed for LT after complete radiographic response defined by disappearance of PVTT  

   enhancement for at least 6 months after Y-90, along with downstaging of HCC to within  

   Milan criteria and alpha-fetoprotein (AFP) less than 100 ng/mL. 

# PVTT main trunk and/or in the contralateral portal vein branch were excluded 

# TARE was effective in DS and receiving DDLT in 5/17 patients (29.4%) 

# 5-year OS was significantly higher in patients who underwent DDLT compared with those  

   who were not transplanted (60.0% versus 0.0%, P = 0.03) 

# Three out of 5 patients developed recurrence within 1 year after LT

Showed a clear survival gain in 
those patients who were able 
to receive DDLT after TARE but 
careful selection is required



LT post DS does work in some patients with HCC 

and lobar PVTT



Caveats
• Conversion rate to “transplantability” in HCC patients with PVTT using downstaging 

therapy is around 50%-60% -- need to treat and see 

• Liver function does determine feasibility of DS therapies – he is CTP A with good 
amount of non tumoral liver volume 

• An adequate waiting period after successful downstaging is important especially in 
patients with lobar (Vp3,Vp4) PVTT – absolutely essential 

• How effectively you deliver the DS therapy matters – needs to be done by an expert IR 
and radiation oncologist



Use	of	immune	check	point	inhibitors	to	bridge	/	DS	HCC





3 concepts and a 3 “mantras” for success

My submissions….



A Few Concepts

1



Portal invasion and/or 
extrahepatic spread



Cannot clu
b together PVTT and EHD, because better r

esults 

with newer therapies in patient with HCC and PVTT with no 

EHD, compared to those with EHD with/without PVTT



Is vascular invasion (portal) = systemic disease

• 55% at 5 yrs with 10 cm  
  HCC; no vasc invasion 

• 45% at 5 yrs for 6 cm with     
  micro- (+/- macro) vasc invasion

Patients with vascular invasion may 
survive long

Mazaferro et al, Lancet Oncol 2009

…. if it was to be a systemic 
disease, this wouldn’t have 
been the case





The Puri III Recommendations -- INASL 



The Puri III Recommendations -- INASL 

? LDLT



A Few Concepts

2



Transplant benefit = gain offered by LT in comparison with the 
best alternative therapy (survival after LT minus survival with 
best alternative therapy) 

Vitale A, Volk M, Cillo U. Transplant benefit for 
patients with HCC World J Gastroenterol 2013  

40/M, Childs B, HBV 
2 HCC nodules, largest 6 cm 

Outside Milan/UCSF

65/M, Child A, HCV 
1 HCC nodule, 4 cm  
Within Milan/UCSF



“Transplant benefit” concept..

PVTT- DS+ LDLT 
Medanta

PVTT – 
Palliative RT 
or Sorafenib 
alone

TB at 36 months  

25.1 – 1.8 = 23 m



Vp3/Vp4 PVTT DS and LDLT vs. Palliative (TKI’s/

RT)



PVTT - Y 
90 TARE

Spreafico C. J of 
Hepatol 2017

Lee JM, Clin Molec 
Hepatol 2016

PVTT – Resection/
TACE/Sorafenib

PVTT- DS+ LDLT 
Medanta

“Transplant benefit” concept..



Should we transplant everyone citing transplant benefit?

NO!!



DDLT- Should adhere to the urgency, utility, 
transplant benefit principle !!



# LT indicated when transplant benefit exceeds harm

Triangular equipoise: transplant benefit, 
live donor harm, harm to W/L candidates

Be Careful when 
you think of 

expanding criteria 
in LDLT !!



Few Concepts
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How far is too far?

⬧ Presence of extrahepatic disease 

⬧ Upfront LT in patients with macrovascular invasion 

⬧ Failure of downstaging in patients with macrovascular invasion 

⬧ Expansion of criteria doesn’t conform to the triple equipoise concept

NEVER FOR LT



How far is too far?

⬧ Vp4 PVTT and patients with PVTT and HVTT 

⬧ Very high levels of AFP, PIVKA II to start with, or increasing levels in the waiting period

RELATIVE CONTRAINDICATIONS



A Few “Mantras” for Success

1





ILTS Consensus Guidelines – some points to consider
• Consensus on expanded criteria for LT in HCC has not been reached but composite criteria that consider surrogates 

of tumor biology and response to neoadjuvant treatments, are likely to replace conventional morphological 

criteria for defining transplant feasibility (quality of evidence: moderate; strength of recommendation: strong)  

• Selection criteria for patients with HCC may be different in LDLT than DDLT in selected cases (quality of    evidence: 

moderate; strength of recommendation: strong). 

• Minimum acceptable recipient overall survival should be 60% at 5 years after LDLT (quality of evidence: moderate; 

strength of recommendation: strong). 

 



Bhangui P Liver transplantation and resection in patients with 
hepatocellular cancer and portal vein tumour thrombosis: feasible and 

effective?    In Press.. HPD Int



Factors

HCC PVTT undergoing LDLT 

All 43 PVTT LDLT 25 PVTT DS LDLT

Overall  
Survival 

Recurrence-
free survival

Overall  
Survival 

Recurrence-
free survival

Pre-LT AFP >100 
ng/ml

0.029 0.023 - -

Tumour Grade III/
IV

0.001 - 0.028 -

AFP >400 ng/ml 
at diagnosis

- - - 0.04

Delta AFP <2000 
ng/ml 

- - - 0.024

Multivariate Analysis – Prognostic Factors

Tumour Biology is the King!! 

AFP, PIVKA-II, P
ET, success of DS, waiting period  

are surrogates 



A Few “Mantras” for Success
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Time of Intervention

Post	LT

Pre	
transplant During	

Surgery

Prevent recurrence – The Achilles Heel..



A Thorough Pre Transplant Work Up To Rule Out EHD

• MDCT angiography abdomen 

• Whole body FDG-18 PET scan 

• Whole body bone scan 

• AFP (now also PIVKA-II) 

• EUS FNAC of suspicious LN’s

Rule out metastatic disease





During LT

1) Recipient first approach 

2) Minimal handling of tumour and liver 

3) Extension graft from confluence for PV in recipient in Vp3/Vp4





Cumulative	HCC	Recurrence	Month	24	
Low	HCC	recurrence	in	EVR	group

EVR, everolimus; HCC, hepatocellular carcinoma; M, month; TAC-C, tacrolimus control; 
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0

EVR+rTAC [N=56] TAC-C [N=61]

P=0.059

n=1*

● *Patient stopped EVR on D543 and HCC diagnosed on D588

P=0.116

n=2

n=5

n=6

Safety set: 24M analysis

Hepatology 2018 ASSLD Abstracts 

Post LT 
IS



POST LT FOLLOW UP

• CT scan  

    ~ 6 monthly x 2 yrs,  

        then yearly  

• USG 

    ~ 3 monthly X 2 yrs  

       then 6 monthly 

• AFP 

    ~  3 monthly X 2 yrs  

       then 6 monthly 

Stringent	follow	up	especially	in	beyond	criteria	tumours

Medanta	Protocol



    # 435 HCC patients undergoing LDLT – 51% had HCC beyond Milan and 43% beyond UCSF  

      criteria 

   # Median follow-up more than 4 years 

   # 100 patients (23%) overall developed HCC recurrence 

   # One- and 3-yr OS after recurrence were 57%, and 24% respectively, with a maximum post  

      recurrence survival of 7.5 years. 





A Few “Mantras” for Success
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Multidisciplinary	Tumor/Transplant	Board
TRANSPLANT	ONCOLOGY

Decide	what’s	best	for	each	individual	

Surgeon

Hepatologist

Oncologist

Radiologist

Pathologist

Interventional 
Radiologist





May not be …

.. in all patients with HCC and PVTT…



Maybe	the	best	hope	is	a	new	liver!!


