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LIVER TRANSPLANTATION FOR pCCA
WHAT’S NEW?



LIVER TRANSPLANTATION FOR pCCA

Rosen CB et al, Transpl Int 23 (2010) 692–697

The Mayo Clinic Protocol



The Mayo Clinic experience (1993-2018)

Tan EK et al, J Gastrointest Surg 2020

LIVER TRANSPLANTATION FOR pCCA



Cillo U et al, Am J Transpl; 2015

2.5 In selected cases (note 1) and in association with 
precise neo-adjuvant radio/chemotherapy protocols (note 
2) 5-ys overall survival after LT is over 50% (68-75%) BII. 
Based on these data, in selected cases and after 
radio/chemotherapy, H-CCA could be considered as an 
indication for LT. BII

To date I-CCA (mass forming) does not represent an 
indication to LT. 

LIVER TRANSPLANTATION FOR pCCA



LIVER TRANSPLANTATION FOR pCCA

Gringeri E et al, Unpublished data 

Liver transplantation for unresectable peri-hilar cholangiocarcinoma: 
an Italian survey 

Gringeri E, Furlanetto A, Lanari J, Billato I, De Carlis L, Mazzaferro V, 
Romagnoli R, Cescon M, Vivarelli M, De Simone P, Rossi G, D’Amico FE, 

Gruttadauria S, Cardillo, M, Boggi U, Cillo U.

(Unpublished data)

Italian experience



LIVER TRANSPLANTATION FOR pCCA

Italian experience

• Liver transplant centers involved: 22

• Centers contacted by e-mail or phone: 22

• Replies obtained and availability to collaborate: 22

• Centers with no cases: 14 

Centers with at least one case: 8

Total cases in Italy: 53 (1986-2021) 

Gringeri E et al, Unpublished data 



LIVER TRANSPLANTATION FOR pCCA

CENTRES n° LT
(53)

MAYO 
(25)

NOT MAYO 
(28)

ANCONA 2 1 / 2 (50%) 1 / 2 (50%)

BOLOGNA 12 7 / 12 (58%) 5 / 12 (42%)

MILANO NIGUARDA 10 0 / 10 (0%) 10 / 10 (100%)

MILANO TUMORI 8 8 / 8 (100%) 0 / 8 (0%)

MODENA 2 2 / 2 (100%) 0 / 2 (0%)

PADOVA 10 7 / 10 (70%) 3 / 10 (30%)

PISA 4 0 / 4 (0%) 4 / 4 (100%)

TORINO 5 0 / 5 (0%) 5 / 5 (100%)

53 OLTx for pCCA (1986 – 2021)

• 25 MAYO

• 28 NOT Mayo

Gringeri E et al, Unpublished data 



LIVER TRANSPLANTATION FOR pCCA

53 OLTx for pCCA

AFTER 2015 11 (39.3%) NOT MAYO

BEFORE 2015 (25 – 47.2%) AFTER 2015 (28 – 52.8%)

CENTRES
n° LT

(M - NM)
MAYO 

(8 - 32%)
NOT MAYO
(17 – 68%)

MAYO
(17 – 60.7%)

NOT MAYO
(11 – 39.3%)

ANCONA 2 (1-1) 0 0 1 1

BOLOGNA 12 (7-5) 2 0 5 5

MILANO NIGUARDA 10 (0-10) 0 8 0 2

MILANO -
TUMORI

8 (8-0) 5 0 3 0

MODENA 2 (2-0) 0 0 2 0

PADOVA 10 (7-3) 1 3 6 0

PISA 4 (0-4) 0 1 0 3

TORINO 5 (0-5) 0 5 0 0

Gringeri E et al, Unpublished data 



LIVER TRANSPLANTATION FOR pCCA

LT cases 
(53)

Not Mayo Protocol (28)
Mayo Protocol 

(25)

1 yr OS (%) 78.2 72.4 83.8

3 yr OS (%) 49.3 41.4 56.6

5 yr OS (%) 43.1 35.5 50.6

Median OS (mo) 57 41 54

P-value 0.13

Overall survival and recurrence-free survival were compared using the Kaplan-Meier method; 
log-rank test significance levels were sets at P<0.05; all tests were two sided.  

Overall Survival (OS)

Gringeri E et al, Unpublished data 



LIVER TRANSPLANTATION FOR pCCA

Recurrence-free survival (RFS)

LT cases 
(53)

Not Mayo Protocol (28)
Mayo Protocol 

(25)

1 yr RFS (%) 76.9 58.2 91.2

3 yr RFS (%) 51.7 42.2 61.1

5 yr RFS (%) 40.3 36.1 47.2

P-value 0.16

Overall survival and recurrence-free survival were compared using the Kaplan-Meier method; 
log-rank test significance levels were sets at P<0.05; all tests were two sided.  

Gringeri E et al, Unpublished data 



LIVER TRANSPLANTATION FOR pCCA

Competing risk regression analysis was performed 

considering cancer-related-death and other-causes-of death 

as competing events.

Risk of Cancer Related Death

Not Mayo Protocol Mayo Protocol 

5 yr 62.3 % 19%

Hazard Ratio 0.31 (95% CI 0.10-0.98, p=0.047)

Cancer-related death

Gringeri E et al, Unpublished data 



LIVER TRANSPLANTATION FOR pCCA

The Mayo Clinic Protocol

✓ 5FU and capecitabine  are not the standard of care

✓ RT not  always feasible

✓ Recurrent cholangitis



LIver TrAnspLantation for non-resectable peri-HIlar cholangioCArcinoma (LITALHICA)
The study would investigate if LT provides better outcomes in patients with unresectable pCCA, compared to a similar 

population undergoing chemotherapy (standard of care) in the same time period. No randomization.

Participants will receive downstaging therapies prior to transplantation. Follow-up = 5 years from the time of LT.

Main outcome measures: OS, DFS, Survival from recurrence, QoL, drop-out %…

PI Enrico Gringeri – enrico.gringeri@unipd.it

pCCA: NEW PROTOCOL FOR LIVER TRANSPLANTATION

Same Inclusion and Exclusion Criteria



LIver TrAnspLantation for non-resectable peri-HIlar cholangioCArcinoma (LITALHICA)
The study would investigate if LT provides better outcomes in patients with unresectable pCCA, compared to a similar 

population undergoing chemotherapy (standard of care) in the same time period. No randomization.

Participants will receive downstaging therapies prior to transplantation. Follow-up = 5 years from the time of LT.

Main outcome measures: OS, DFS, Survival from recurrence, QoL, drop-out %…

pCCA diagnosis 6 months GEM-CIS+DURVA

CT
MRI
PET-CT

No Liver biopsy

pCCA staging

CT
PET-CT

PR or SD

PD

Liver Transplant

2nd line Chemo

6 months

WL for LT

Comparison with a Prospective cohort (systemic therapy) 

PI Enrico Gringeri – enrico.gringeri@unipd.it

pCCA: NEW PROTOCOL FOR LIVER TRANSPLANTATION

CT
PET-CT



LIVER TRANSPLANTATION FOR iCCA



EASL-ILCA Guidelines – 
Journal of Hepathology 2023

First treatment option

Solitary iCCA

Hepatectomy plus
lymphadenectomy

Cirrhosis  < 2 cm

Experimental for larger
and multifocal 

Clinical trials



G. Sapisochin – Lancet Gastrenterology & Hepatology, 2018

✓ Hepatectomy is the only curative treatment, (R0, N0, M0, no vascular invasion) -> median OS 51 mo

✓ Only 25% cadidate for surgery

✓ Non-resectable patients have a median OS 11.7 mo after GEM-CIS  

✓ encouraging results of LT for pCCA after neoadjuvant therapy

THE EMERGING CONCEPT OF TRANSPLANT ONCOLOGY



Valle JW et al – New Engl J Med, 2010



Valle JW et al – New Engl J Med, 2010



iCCA: SYSTEMIC THERAPY

Valle JW et al – Lancet, 2021



SYSTEMIC THERAPY

SURGERY

LIVER TRANSPLANTATION FOR iCCA

BSC

LT



SCENARIO 1

patients with very early disease (single 
tumor, ≤2 cm) with cirrhosis and are not 
candidates for liver resection

SCENARIO 2

patients with locally advanced iCCA, but 
where the extent of LR would be too 
extensive to be feasible.

LT FOR iCCA: DIFFERENT SCENARIOS

LIVER TRANSPLANTATION? LIVER TRANSPLANTATION?



LIVER TRANSPLANTATION FOR iCCA
SCENARIO

1



LIVER TRANSPLANTATION FOR iCCA
SCENARIO

1



LIVER TRANSPLANTATION FOR iCCA
SCENARIO

1



Endo Y, Pawlik TM – J Gatrointest Surg, 2023 

SCENARIO

1



Endo Y, Pawlik TM – J Gatrointest Surg, 2023 

SCENARIO

1



SCENARIO

1



SCENARIO 1

patients with very early disease (single 
tumor, ≤2 cm) with cirrhosis and are not 
candidates for liver resection

LT FOR iCCA: DIFFERENT SCENARIOS

LIVER TRANSPLANTATION?

YES



SCENARIO 1

patients with very early disease (single 
tumor, ≤2 cm) with cirrhosis and are not 
candidates for liver resection

LT FOR iCCA: DIFFERENT SCENARIOS

LIVER TRANSPLANTATION?

SCENARIO 2

patients with locally advanced iCCA, but 
where the extent of LR would be too 
extensive to be feasible.



Sutton TL – The America Journal of Surgery, 2021

SCENARIO

2



Sutton TL – The America Journal of Surgery, 2021

SCENARIO

2



J Banales et al – Nature Reviews, 2020

Liver transplantation ?

SCENARIO

2



Abdelrahim M et al – Current oncology, 2022

SCENARIO

2



Abdelrahim et al, Fronitiers Oncology, 2022  

SCENARIO

2



Abdelrahim et al, Fronitiers Oncology, 2022  

SCENARIO

2



pCCA

and

iCCA



Lunsford KE et al – Lancet Gastroenterol Hepatol, 2018 

SCENARIO

2



Lunsford KE et al 
Lancet Gastroenterol Hepatol, 2018 

SCENARIO

2



SCENARIO

2

Lunsford KE et al – Lancet Gastroenterol Hepatol, 2018 



LIVER TRANSPLANTATION for iCCA: ONGOING TRIALS



LIver transplantation for non-Resectable Intrahepatic cholangioCArcinoma (LIRICA)
The study would investigate if LT provides better outcomes in patients with unresectable iCCA, compared to a similar 

population undergoing chemotherapy (standard of care) in the same time period. No randomization.

Participants will receive downstaging therapies prior to transplantation. Follow-up = 5 years from the time of LT.

Main outcome measures: OS, DFS, Survival from recurrence, QoL, drop-out %…

Inclusion Criteria:

- Eastern Cooperative Oncology Group (ECOG) 0 or 1

- Histologically verified diagnosis iCCA

- First time iCCA or liver only recurrence after previous liver resection R0, 

N0, M0

- Disease deemed not eligible for liver resection

- No vascular invasion, extrahepatic disease, or lymph node involvement

detected on imaging (PET-CT scan, CT or MRI)

- Received at least 6 months of chemotherapy obtaining SD or PR (Recist

1.1) at listing

- Time span ≥ 6 months from the diagnosis of iCCA and date of being

listed for LT

- BMI ≥ 18 ed ≤ 30 kg/m2

- Hb ≥ 9 g/dL, wbc ≥ 3,0 X 109/L, Neutrophil ≥ 1,5 X 109/L, platelet ≥ 

100.000/mm3 (≥ 10 X 109/L), Bilirubin ≤ 3 mg/dL (≤ 51 umol/L), AST o ALT 

≤ 5 upper normal value, Creatinin and Urea < 1,5 upper normal value

Exclusion Criteria:

- Major vascular or near extra-epatic tissue involvement (T4 AJCC 8°ed)

- Perforation of the visceral peritoneum (T3 AJCC 8°ed)

- Prior extrahepatic metastatic disease

- Other malignancies, except curatively treated more than 5 years ago 

without relapse

- Known history of human immunodeficiency virus (HIV) infection

- Prior history of solid organ or bone marrow transplantation

- Substance abuse, medical, psychological, or social conditions that may

interfere with the patient's participation in the study or evaluations

- Surgical or medical contraindication to LT

- Women who are pregnant or breast feeding

- Any reason why, in the opinion of the investigator, the patient should not

participate

The day of LT: exploratory laparotomy with clinical assessment and 
frozen section of the lymphnodes

iCCA: NEW PROTOCOL FOR LIVER TRANSPLANTATION

PI Enrico Gringeri – enrico.gringeri@unipd.it



iCCA diagnosis 6 months GEM-CIS-DURVA

CT
MRI
PET-CT

Liver biopsy

iCCA staging

CT
PET-CT

PR or SD

PD

Liver Transplant

2nd line Chemo

6 months

WL for LT

Comparison with a Prospective cohort (systemic therapy) 

iCCA: NEW PROTOCOL FOR LIVER TRANSPLANTATION

LIver transplantation for non-Resectable Intrahepatic cholangioCArcinoma (LIRICA)
The study would investigate if LT provides better outcomes in patients with unresectable iCCA, compared to a similar 

population undergoing chemotherapy (standard of care) in the same time period. No randomization.

Participants will receive downstaging therapies prior to transplantation. Follow-up = 5 years from the time of LT.

Main outcome measures: OS, DFS, Survival from recurrence, QoL, drop-out %…

CT
PET-CT

PI Enrico Gringeri – enrico.gringeri@unipd.it



LIRICA & LITALHICA: WHERE WE ARE

University of Padova

LIRICA & 
LITALHICA 

APP

enrico.gringeri@unipd.it

Ott 2022
Riunione gruppo 

di lavoro CNT

Dic/Gen 2022
Definizione Oncologica 

E statistica

Mar 2023
Prima sottomissione CE

Mag 2023
Secondo CE

Set 2023
Terzo CE

Ott 2023
Approvazione CE*

Nov 2023
polizza assicurativa
(in attesa di appr. 
provveditorato)



LIRICA
&

LITALHICA

LIRICA & LITALHICA: WHERE WE ARE

LITALHICA

Unresectable?

Diagnosis pCCA

Yes

Tumor diameter < 3 cm Yes

Mets? No

Prior CT or RT? No

Age 55

Prior biliary resection?

Extrahepatic disease?

Transperitoneal biopsy? No

Consider Liver Transplantation

Liver Transplantation for CCA

LIRICA
&

LITALHICA

Liver Transplantation for CCA

Username

Password

University of Padova

login

LIRICA & 
LITALHICA 

APP

enrico.gringeri@unipd.it

Preliminary evaluation

No

No



SCENARIO

2

LIRICA & LITALHICA: PADOVA TUMOR BOARD DISCUSSION

LIRICA & LITALHICA
PADOVA TUMOR BOARD DISCUSSION

PADOVA TB
DISCUSSION

enrico.gringeri@unipd.itPreliminary evaluation TB discussion



SCENARIO

2

LIRICA & LITALHICA: INFORMED CONSENTINFORMED
CONSENT

enrico.gringeri@unipd.it

Preliminary evaluation TB discussion Informed consent



SCENARIO

2

LIRICA & LITALHICA: NEOADJUVANT THERAPYNEOADJUVANT
THERAPY 

Valle JW et al – New Engl J Med, 2010

enrico.gringeri@unipd.it

Preliminary evaluation TB discussion Informed consent Neoadjuvant therapy



SCENARIO

2

LIRICA & LITALHICA: NEOADJUVANT THERAPYNEOADJUVANT
THERAPY 

Do-Youn Oh NEJM Evid, 2022
enrico.gringeri@unipd.it

Preliminary evaluation TB discussion Informed consent Neoadjuvant therapy



SCENARIO

2

LIRICA & LITALHICA: NEOADJUVANT THERAPYNEOADJUVANT
THERAPY 

Do-Youn Oh NEJM Evid, 2022
enrico.gringeri@unipd.it

Preliminary evaluation TB discussion Informed consent Neoadjuvant therapy



SCENARIO

2

LIRICA & LITALHICA: STADIATION
STADIATION

Thoraco-Abdominal CT scan 

PET-MRI

VLS EXPLPORATION

Preliminary evaluation TB discussion Informed consent Neoadjuvant therapy Stadiation



SCENARIO

2

LIRICA & LITALHICA: STADIATION

VLS EXPLPORATION

Preliminary evaluation TB discussion Informed consent Neoadjuvant therapy Stadiation

STADIATION



enrico.gringeri@unipd.it

SCENARIO

2

LIRICA & LITALHICA: LIVER TRANSPLANTATION

Preliminary evaluation TB discussion Informed consent

LIVER
TRANSPLANT

Neoadjuvant therapy Liver transplantStadiation



iCCA: LIVER TRANSPLANTATION?

enrico.gringeri@unipd.it

SCENARIO

2

Future perspectives

• Expand the indication for oncologic patients?

• LT for resectable iCCA?

• Expand living donation program?

• Auxiliary liver transplantation?



iCCA: LIVER TRANSPLANTATION?
SCENARIO

2

Liver resection (R0, N0, M0, no VI) – 5y OS 30-40%  

Liver Transplantation – 5y OS 65%  

Transplant benefit 

LIVER TRANSPLANTATION
for resectable iCCA

How can we expand the
donor pool?

enrico.gringeri@unipd.it



SPLIT LIVER TRANSPLANTATION
PUSH THE LIMIT

enrico.gringeri@unipd.it



Porta E, Transpl Int. 2000

In November 1997, the North Italy 
Transplant program (NITp) Working 

Group for Liver Transplantation decided 
to start an official Split-liver Program. 

On 1st November 1997 pediatric mean waiting time
was of 259 days (range 1-919 days). 

From 1st november 1997 to 31st may 1999 the mean waiting time 
became of 72 days (12-243 days)
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SPLIT LIVER TRANSPLANTATION
PUSH THE LIMIT

5060

enrico.gringeri@unipd.it



SPLIT LIVER TRANSPLANTATION
PUSH THE LIMIT

enrico.gringeri@unipd.it



SPLIT LIVER TRANSPLANTATION
PUSH THE LIMIT

enrico.gringeri@unipd.it



Auxiliary Liver TRansplantation using OVEr 50-y old donors - ALTROVE

SEGNALAZIONE DONATORE 50-60 ANNI

ALLOCAZIONE SPLIT 
SINISTRO (LISTA NAZIONALE 

PAZIENTE ONCOLOGICO - 
CRLM, pCCA, iCCA)

REVISIONE CENTRALIZZATA 
IMMAGINI 

PRELIEVO GRAFT E SPLIT
IN MACHINE PERFUSION

TRAPIANTO DI FEGATO AUSILIARIO 
(SPLIT SINISTRO)  

TRAPIANTO DI FEGATO 
(SPLIT DESTRO)  

Thorne AM - Liver Transplantation, 2021

Takamoto T - J Gastrointest Surg, 2022 

enrico.gringeri@unipd.it

SPLIT LIVER TRANSPLANTATION
PUSH THE LIMIT



iCCA: EX SITU LIVER RESECTION
PADOVA EXPERIENCE

Overall (n = 59) Surgery (n = 13) Chemotherapy (n = 46) p-value

GENDER 0.97

Male 23 / 59 (39%) 5 / 13 (38%) 18 / 46 (39%)

Female 36 / 59 (61%) 8 / 13 (62%) 28 / 46 (61%)

AGE <0.001

63.0 (57.0, 70.5) 54.0 (49.0, 57.0) 66.0 (59.5, 73.0)

PERFORMANCE STATUS 0.69

0 40 / 57 (70%) 9 / 13 (69%) 31 / 44 (70%)

1 15 / 57 (26%) 3 / 13 (23%) 12 / 44 (27%)

2 2 / 57 (3.5%) 1 / 13 (7.7%) 1 / 44 (2.3%)

STAGE <0.001

Low (I) 5 / 59 (8.5%) 4 / 13 (30.7%) 1 / 46 (2.2%)

Medium (II) 16 / 59 (26.7%) 7 / 13 (54%) 9 / 46 (19.2%)

High (III-IV) 38 / 59 (64.5%) 2 / 13 (15%) 36 / 46 (78.5%)

Ca 19.9 (U/mL) 0.33

≤40 19 / 46 (41%) 7 / 13 (54%) 12 / 33 (36%)

>40 27 / 46 (59%) 6 / 13 (46%) 21 / 33 (64%)

CHEMOTHERAPY (oncological population) [4 Missing]

Gemcitabine + cisplatin 32 / 42 (76.2%)

Gemcitabine 3 / 42 ( 7.2%)

Capecitabine 2 / 42 (4.8 %)

Gemcitabine + oxaliplatino 4 / 42 ( 9.5%)

RESPONSE TO CT [9 Missing]

Progressive disease 11 / 37 ( 29.7%)

Partial response 11 / 37 ( 29.7%)

Stable disease 15 / 37 (40.5%)

NEOADJUVANT THERAPY (surgical population) 11 / 13 (85%)

RESPONSE TO CT

Progressive disease 0 / 13 (0%)

Partial response 2 / 13 (15%)

Stable disease 9 / 13 (70%)

No Neoadjuvant Therapy 2 / 13 (15%)

SURGICAL TECHNIQUE

Ante situm 10 / 13 (77%)

Ex vivo 3 / 13 (23%)

TYPE OF LIVER RESECTION (Brisbane classification)

Bisegmentectomy 2 / 13 (15%)

Central hepatectomy 1 / 13 (7.7%)

Central hepatectomy + S1 1 / 13 (7.7%)

Extended left hepatectomy + S1 + S8 1 / 13 (7.7%)

Extended right hepatectomy 1 / 13 (7.7%)

Extended right hepatectomy + S1 1 / 13 (7.7%)

Extended right hepatectomy + S1 + S3 1 / 13 (7.7%)

Right hepatectomy 2 / 13 (15%)

Right hepatectomy + S1 2 / 13 (15%)

Left lateral sectionectomy + S1 + S4a + S8 1 / 13 (7.7%)

LESION CHARACTERISTICS

Diameter of the largest lesion (mm) 90. 0 (82.0, 118.0)

Single lesion 10 / 13 (77%)

Multiple lesions 3 / 13 (23%)

IVC MANAGEMENT

direct suture 1 / 13 (7.7%)

preservation 1 / 13 (7.7%)

reconstruction 3 / 13 (22.7%)

replacement 8 / 13 (62%)

IVC GRAFT MATERIAL

Dacron tube 7 / 13 (53.8%)

Allograft 1 / 13 (7.7%)

Homograft 3 / 13 (23.1%)

No IVC Graft Material 2 / 13 (15.4%) 

MACHINE PERFUSION 5 / 13 (38%)

VENO-VENOUS BYPASS 11 / 13 (85%)

PORTO-CAVAL SHUNT 6 / 13 (46%)

CARDIO-PULMONARY BYPASS 0 / 13 (0%)

1-year 3-year 5-year

Surgery 84.6% (IC95%:0.67,1.0) 65.8% (IC95%:0.43,1.0) 43.0%(IC95%:0.19,0.91)

Chemotherapy 52.2% (IC95%:0.4,0.69) 7.6% (IC95%0.04,0.21) 0%

Multivariate analysis

N HR
1

95% CI
1

p-value

GENDER 59

AGE 59

PS 57

0 — —

1 3.78 1.30, 11.0 0.015

2 1.58 0.26, 9.53 0.6

Ca19-9 >40 U/mL 46 5.69 2.03, 15.9 <0.001

PLT >150 x 10^9/L 55 3.31 0.90, 12.2 0.072

ALT >36U/L 54 0.58 0.23, 1.47 0.3

AST >30 U/L 54 2.36 0.85, 6.56 0.10

GGT >150 U/L 50 0.67 0.28, 1.58 0.4

Total Bilirubin >20 mmol/L 54 2.27 0.74, 6.93 0.2

INR >1.20 50 1.56 0.51, 4.76 0.4

STAGE 59

Low (I)

Intermediate (II) 1.06 0.14, 7.91 0.8

High (III and IV) 5.13 1.30, 10.64 0.05

Treatment 59 13.5 2.57, 70.3 0.002
1

HR = Hazard Ratio, CI = Confidence Interval

1-year 3-year 5-year

Surgery 84.6% (IC95%:0.67,1.0) 65.8% (IC95%:0.43,1.0) 43.0%(IC95%:0.19,0.91)

Chemotherapy 46.7% (IC95%:0.32,0.68) 4.4% (IC95%:0.007,0.28) 0%

➔ Variables that impact on prognosis are:

• Low PS;

• Ca 19-9 > 40 U/mL;

• Stage III-IV

• Type of treatment;

➔ Survival rate after propensity score match analysis:

1-year OS 84.6% vs 46.7%;

3-year OS of 65.8% vs 4.4%;

5-year OS of 43.0% vs 0%;

Enrico Gringeri – enrico.gringeri@unipd.it – Unpublished data

mailto:enrico.gringeri@unipd.it


“Biology is King; selection of cases 

is Queen, and the technical details 

of surgical procedures are princes 

and princesses of the realm who 

frequently try to overthrow the 

powerful forces of the King and 

Queen, usually to no long-term 

avail, although with some 

temporary apparent victories”

Blake Cady, MD

LIVER TRANSPLANT ONCOLOGY:
BIOLOGY AND PATIENT SELECTION
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