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Summary
Our objective was to compare overall and tumor-free 
survival for the hepatocellular carcinoma (HCC) pa-
tients subjected to liver transplantation from living do-
nor (LDLT) versus liver transplantation from deceased 
donor (DDLT) treated at our center.

Patients and methods
Seventy-three patients underwent liver transplantation 
for HCC staged according to Milan criteria (MC). The 
cases have been divided into two groups: (a) forty-four 
patients transplanted by means of LDLT, and (b) twen-
ty-nine patients underwent DDLT. The patients beyond 
MC, or those who underwent downstaging locoregional 
therapy were excluded from the study.

Results
Overall survival outcomes at 5 years were, respective-
ly, 80.3% vs 70.4%, in LDLT and DDLT groups where-
as tumor-free survival was 79.1% vs 76% for LDLT and 

DDLT cases. LT from living donors showed slightly bet-
ter patients’ survival compared to liver transplantation 
from deceased donors DDLT (P=0.09). However, the 
difference in tumor-free survival between both groups 
was virtually absent (P=0.6).

Conclusion
The present study confirmed that LDLT, while offering a 
slightly better overall survival, is associated with similar 
terms of tumor-free survival compared to transplants 
from deceased donors. This similarity is especially clear 
when avoiding biases caused by different tumor features 
and analyzing a perfectly matched cohort of patients 
presenting with HCC classified according to the Milan 
criteria. 
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Introduction
Liver transplantation (LT) for hepatocellular carcinoma 
(HCC) has witnessed a historic change after the milestone 
article published by Mazzaferro et al. [1], who confirmed fa-
vorable outcomes for HCC patients similar to outcomes of 
LT for non-HCC indications. Since then, LT and its main 
option, the deceased-donor liver transplantation (DDLT) 

has become a well-established line of treatment with a highly 
curative profile for cirrhotic patients with HCC, but if only a 
liver graft is available.

The living-donor liver transplantation (LDLT) was intro-
duced in order to reduce the organ shortage, due to expand-
ing waiting lists for the patients awaiting liver transplant. 
In some countries, where the number of deceased donor 
is extremely small, the LDLT has been developed as an 
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alternative treatment for the end-stage liver diseases, thus 
becoming an established treatment in HCC cases [2]. 

Nevertheless, recurrent HCC (rHCC) is still reported in up 
to 15% of cases following LT. HCC relapse is associated with 
dismal prognosis and, subsequently, LT failure in most in-
stances [3]. Currently, LT for HCC has increased four-fold 
since early 2000s [4]. The impact of recurrent HCC is further 
enhanced by scarcity of liver grafts and fast expansion of LT 
waiting lists, whereas hepatic resection and other ablative 
modalities can offer up to 50% patient survival for HCC re-
lapse [5].

Patient survival was shown to be better following LDLT for 
HCC compared to those transplanted from Deceased Donor 
(DD) [6, 7]. Many factors were held responsible for such re-
sults, including shorter time to transplant, better graft quali-
ty with shorter ischemia period.

Moreover, with the accumulation of cases, the impact of 
LDLT on the rHCC rates after LT has drawn attention of 
transplant community, since some reports showed higher 
incidence of rHCC following LDLT [8].

Many pathogenetic mechanisms were considered to explain 
these reports, including higher cytokine production in re-
generating liver grafts and reduced time to transplant that 
could conceal aggressive tumor biology promoting the HCC 
recurrence [9-11]. These data were further analyzed to com-
pare rHCC for patients transplanted from LDLT and DDLT 
source [12-15].

Hence, the aim of our single-center study was to compare 
overall and tumor-free survival among HCC patients sub-
jected to liver transplantation from living donor (LDLT) 
versus liver transplant from deceased donor (DDLT).

Materials and methods
The study was started after obtaining the approval of Re-
search Ethics Committee at our institution. All the patients 
were consented for the use of their clinical and pathologi-
cal data for research purposes in anonymous manner, the 
patients were also informed that their decision to approve 
or disapprove the research consent will not influence their 
clinical management. 

The cases of pediatric LT or liver retransplantation were ex-
cluded from this study. Finally, 136 patients diagnosed with 
HCC approved the research consent, being subsequently in-
cluded in the study. Medical charts of the included patients 
were retrospectively reviewed. HCC was diagnosed by con-
trast-enhanced computed tomography (CT) and/or abdom-
inal magnetic resonance imaging (MRI). The disease staging 
was based on chest CT, cranial CT, and technetium-99m 
bone scintigraphy, to exclude extra-hepatic disease. The fol-
lowing exclusion criteria were considered absolute contrain-
dications for LT at our center:
• Failed or unfeasible downstaging of HCC originally be-

yond Milan, or UCSF transplant criteria, i.e., stable dis-
ease (SD), progressive disease (PD) according to modified 
RECIST criteria (16);

• Active extra-hepatic malignancies (excluding non-melano-
ma skin cancers);

• Untreatable advanced cardiopulmonary disease;
• Active infections e.g., active tuberculosis, uncontrollable 

sepsis;
• Unstable major psychiatric disorders;
• Disabling extensive intracranial neurological deficit;
• Substance abuse or active alcohol abuse over last 6 months;
• Documented medical non-compliance.

A total of 115 adult patients underwent LT for HCC at 
our institution between August 2006 and December 2019. 
LT was performed using either cadaveric, or living donor 
liver transplantation (LDLT). In LDLT setting, the donors 
were first- and second-degree relatives of respective patients.

Seventy-three patients conformed with Milan liver trans-
plant criteria (MC) and, for the sake of comparison, they 
were divided into two groups as follows: Group A includ-
ed forty-four HCC patients transplanted from living donors 
(LDLT); Group B consisted of twenty-nine HCC patients 
who received DDLT. 

Fig. 1 illustrates the distribution of HCC patients with re-
spect to decision for LT, and if the transplant was performed 
as LDLT or DDLT. The patients beyond Milan criteria, or 
those subjected to downstaging locoregional therapy were 
excluded from the study.

Details of the transplant procedure were documented; tumor 
characteristics were based on the pathological findings. HCC 
size, number of foci, tumor grade, and lymphatic invasion 
were diagnosed by an experienced pathologist. Demogra- 
phic data, pre-transplant features, procedure-related varia-
bles, pathological findings were retrieved from the patient 
charts. Triple immunosuppression protocol was applied for 
the LT recipients including calcineurin inhibitor (CNI), glu-
cocorticosteroids, and mycophenolate mofetil. Clinical and 
laboratory data were analyzed with t-test and Chi-square 
test. P-value of <0.05 was considered statistically significant. 
Kaplan-Meier curves were used to express survival out-
comes, and statistical significance was determined by log-
rank test. Overall and tumor-free survival were determined 
during the control contacts and examination of the patients.

Patient survival was calculated from the date of LT to the date 
of death or the date of the last follow-up for surviving pa-
tients. Graft survival was estimated as a death-censored graft 
survival. It was calculated from the date of transplantation to 
the date of irreversible graft failure signified by relisting of 
the patient on liver transplant waiting list, this method was 
used to avoid estimation of death with a functioning graft as 
a graft failure. Tumor-free survival was estimated from the 
date of transplant to the date of confirmed pathological evi-
dence of recurrent HCC.

Results
Seventy-three patients underwent LT between August 2006 
and December 2019 at our center for HCC which met MC. 
Table 1 is summarizing pre-transplant and pathological var-
iables for these patients. 
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Figure 1. Flowchart of HCC patients enrolled during the study period
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Table 1. Comparison of pre-transplant and pathological findings in LDLT and DDLT groups of the patients with hepa-
tocellular carcinoma

Variables

Group A (LDLT)
N=44

Group B (DDLT)
N=29

P value
Number

(percent)*
Mean & SD Number

(percent)*
Mean & SD

Patients
Demographics

Gender

Female
N=33 20 (45.5%)

–
13 (44.8%)

– 1.0
Male 
N=40 24(54.5%) 16 (55.2%)

Age(years)
Range (39-67) – 61.8±3.5 - 58.1±6.3 0.002

Indication of Transplant

HCV (n=44) 29 (65.9%)

–

15 (51.7%)

–

0.33
HBV (n=19) 9 (20.5%) 10 (34.5%) 0.28

Others

Cryptogenic 
(n=6) 3 (6.8%) 3 (10.3%) 0.68

Non Alcoholic 
steatohepatitis 
(NASH)(n=3)

2 (4.5%) 1 (3.5%) 0.99

HCV&HBV(n=1) 1 (2.3%) 0 0.99
Child – Turcotte – Pugh (CTP) score
Range (6-9 point) – 8.0±0.9 – 7.7 ±0.6 0.12

Model for end-stage liver disease 
(MELD) score
Range (12-25 points)

– 19 ±5.5 – 17.1 ± 5.4 0.15

Time to Transplant – 35.8 ±4.5 – 94.7±8.3 <0.0001
Tumor size – 2.4±0.5 – 2.6±0.7 0.16
Number of lesions – 1.4±0.7 – 1.6±0.5 0.19
Total Tumor Volume (TTV) – 109.2±79.7 – 132.2±67 0.2

Tumor Differentiation

Well (n=18) 12 (27.3%)

–

6 (20.7%)

– 0.7
Moderate 
(n=44) 24 (54.5) 20 (69%)

Poor (n=4) 3 (6.8%) 1 (3.4%)
Necrotic (n=7) 5 (11.4%) 2 (6.9%)

Lympho-vascular invasion (n=6) 4 (9.1%) – 2 (6.9%) – 0.99
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Time to transplant ranged from 10 to 185 days, patients’ age, 
and time to transplant differed significantly between group 
A (living donors) and B (deceased donors), (P value, 0.002 
and <0.001 respectively). On the other hand, pathological 
variables did not show significant difference between both 
groups.

The mean post-transplant follow-up for the studied patients 
was 46±33.3 months, ranging from 24.3 to 149.9 months. The 
overall 5-year patient survival, graft survival and tumor-free 
survival were 78.6%, 90.1% and 86.3% respectively. During 
the follow-up, a total of six patients manifested with rHCC 

Figure 2. Comparisons for overall survival (A), tumor-free survival (B) and graft survival (C) between the groups A 
(LDLT) and B (DDLT) using the Kaplan-Meier approach

(8.2%), i.e., four patients (9.1%) developed rHCC in group A, 
compared to two-cases (6.9%) of rHCC in group B patients, 
p value was 0.99. With respect to survival outcomes, LDLT 
group slightly differed from those who received DDLT. The 
overall patient survival was higher in Group A, at P=0.09 
(log-rank test).

Conversely, tumor-free survival was only marginally better 
in group B, but it did not reach the significance level (P=0.6). 
On the other hand, graft survival was almost the same in 
both groups (P=0.99), as seen in Fig. 2 (A, B, C).
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Discussion 
There is a convincing evidence, that LT offers an excellent 
chance for cure of patients presenting with HCC, especially 
when their tumor burden is still within Milan criteria. The 
main concern regarding LT for HCC patients is the issue of 
liver graft availability and ethical costs to obtain it. Ethical 
concerns always overshadow the excellent results for LT 
in HCC patients, especially when allocation system favors 
HCC patients by the addition of 22 points [3, 4]. Conse-
quently, more liver grafts are being allocated to HCC patients 
on the expense of patient suffering from liver insufficiency 
only. Furthermore, the use of LDLT to partially alleviate graft 
shortage is accompanied by inherent risk for healthy donor. 
Thus, outcomes of LT for HCC must be at optimal levels, 
to justify the ethical concerns encountered either in DDLT 
or LDLT settings. Hence, evaluation of clinical outcomes af-
ter LT for HCC in general, and comparative assessment of 
either LDLT or DDLT advantages over other options is quite 
important, especially in transplant centers where both LT 
modes are available.

DDLT is associated with long waiting times and consequent-
ly increased mortality and delisting rate while awaiting liver 
transplant. Hogen et al. [17], reported significantly higher 
waiting list mortality in UNOS regions with long waiting 
times compared to regions with short waiting times. 

One of the main LDLT benefits is its ability to reduce the 
time to transplant and decrease the waiting list dropout. This 
is especially vital to the patients with HCC, to avoid tumor 
progression. Sandhu et al. [18], described a significantly 
shorter waiting time for LDLT compared to DDLT (3.1 vs 5.3 
months respectively). Similarly, the current study reported 
significant data from the current study which showed 15% 
dropout rate for the patients originally presenting with HCC 
within Milan criteria. More than one third of this dropout 
rate was due to tumor progression. These patients under-
went downstaging protocol using different locoregional ne-
oadjuvant techniques.

The dropout rates vary considerably according to graft allo-
cation policies. In the USA, there is a considerable variability 
of dropout rate based on the transplant waiting times. Mehta 
et al. [18], compared the dropout risk for HCC patients who 
received MELD exception points from 2005 and 2014. They 
described a significantly higher risk for dropout in UNOS re-
gions with long transplant waiting times, the difference was 
three times higher than in the areas with short transplant 
waiting times (24% vs 8% dropout rate, respectively).

Few studies addressed the question of whether LDLT is as-
sociated with higher recurrence rate for HCC compared to 
DDLT, or not. One of the earliest reports on this issue (Lo 
et al.) described a significantly more common HCC recur-
rence at their LDLT arm (43 patients), compared to DDLT 
arm which included 17 patients. The study included heterog-
enous patient groups, i.e., corresponding the Milan or UCSF 
criteria, and beyond them. The cases subjected to downstag-
ing locoregional therapy were not excluded from the study 
[12]. Similar findings were reported by Fischer et al. in their 
large cohort of patients, and they referred to different tumor 

characteristics, pretransplant locoregional therapies and 
short time to transplant as the key factors that explain the 
higher reported rHCC rates following LDLT [13].

On the other hand, Di Sandro et al., reported that LDLT 
had the same tumor-free survival compared to DDLT in the 
patients presenting within Milan transplant criteria, when 
tumor characteristics were kept unified during the study, 
and MC was recommended as the selection tool for further 
comparison of both LT modes [14]. Hence, this study reports 
similar findings, since LDLT was found to be insignificantly 
different from DDLT regarding tumor-free survival.

Such results were again confirmed by Sandhu et al., where 
the similar tumor-free survival rates were described in both 
LDLT and DDLT in a well-matched cohort of patients, es-
pecially for the tumor characteristics [15]. Ogawa et al., and 
Akamatsu et al., described comparable outcomes for both 
LDLT and DLT [19, 20]. Furthermore, Zhu et al., and Zhang 
et al. in their recently reported meta-analysis concluded that 
LDLT was not inferior to DDLT regarding overall or tu-
mor-free survival [21, 22].

Conclusion 
The results of the current study conclude that LDLT – while 
offering a slightly better overall survival – has insignificantly 
shorter tumor-free survival compared to DDLT. This is espe-
cially true, when the bias from different tumor characteris-
tics was eliminated by studying a perfectly matched cohort 
of patients presenting with HCC within MC. Furthermore, 
LDLT group had a significantly shorter time to transplant 
compared to DDLT group. Consequently, the resulting de-
crease in dropout rate should be considered when compar-
ing LLDT and DDLT options.

Conflict of interests
With respect to the current study, the authors declare neither 
any conflict of interest, nor financial issues to be disclosed.

References
1. Mazzaferro V, Regalia E, Doci R, Andreola S, Pulviren-
ti A, Bozzetti F, et al. Liver transplantation for the treat-
ment of small hepatocellular carcinomas in patients with 
cirrhosis. N Engl J Med. 1996;334:693-699. doi: 10.1056/
NEJM199603143341104

2. Akamatsu N, Sugawara Y, Kokudo N. Living donor liver 
transplantation for patients with hepatocellular carcinoma. 
Liver Cancer. 2014; 3: 108-118. doi: 10.1159/000343866 

3. Ioannou GN, Perkins JD, Carithers RL Jr. Liver transplan-
tation for hepatocellular carcinoma: impact of the MELD al-
location system and predictors of survival. Gastroenterology. 
2008; 134:1342-1351. doi: 10.1053/j.gastro.2008.02.013 

4. Massie AB, Caffo B, Gentry SE, Hall EC, Axelrod DA, 
Lentine KL, et al. MELD exceptions and rates of wait-
ing list outcomes. Am J Transplant. 2011;11:2362-2371. 
doi: 10.1111/j.1600-6143.2011.03735.x

http://doi.org/10.1056/NEJM199603143341104
http://doi.org/10.1056/NEJM199603143341104
http://doi.org/10.1159/000343866
http://doi.org/10.1053/j.gastro.2008.02.013
http://doi.org/10.1111/j.1600-6143.2011.03735.x


cttjournal.com

CliniCal STUDiES

48 CTT JOURNAL | VOLUME 11 | NUMBER 1 | JaNUaRy-MaRch 2022

5. Bodzin AS, Lunsford KE, Markovic D, Harlander-Locke 
MP, Busuttil RW, Agopian VG. Predicting mortality in pa-
tients developing recurrent hepatocellular carcinoma af-
ter liver transplantation: impact of treatment modality and 
recurrence characteristics. Ann Surg. 2017;266:118-125. 
doi: 10.1097/SLA.0000000000001894

6. Gondolesi GE, Roayaie S, Muñoz L, Kim-Schluger L, 
Schiano T, Fishbein TM, et al. Adult living donor liver 
transplantation for patients with hepatocellular carcinoma: 
extending UNOS priority criteria. Ann Surg. 2004; 239:142-
149. doi: 10.1097/01.sla.0000109022.32391.eb

7. Kulik L, Abecassis M. Living donor liver transplanta-
tion for hepatocellular carcinoma. Gastroenterology. 2004; 
127:S277-S282. doi: 10.1053/j.gastro.2004.09.042

8. Vakili K, Pomposelli JJ, Cheah YL, Akoad M, Lewis WD, 
Khettry U, et al. Living donor liver transplantation for hepa-
tocellular carcinoma: increased recurrence but improved 
survival. Liver Transpl. 2009; 15:1861-1866. doi: 10.1002/
lt.21940

9. Yang ZF, Poon RT, Luo Y, Cheung CK, Ho DW, Lo CM, et 
al. Up-regulation of vascular endothelial growth factor (VEGF) 
in small-for-size liver grafts enhances macrophage activities 
through VEGF receptor 2-dependent pathway. J Immunol. 
2004; 173:2507-2515. doi: 10.4049/jimmunol.173.4.2507

10. Shi JH, Huitfeldt HS, Suo ZH, Line PD. Growth of hepa-
tocellular carcinoma in the regenerating liver. Liver Transpl. 
2011;17:866-874. doi: 10.1002/lt.22325

11. Efimova EA, Glanemann M, Liu L, Schumacher G, Sett-
macher U, Jonas S, et al. Effects of human hepatocyte growth 
factor on the proliferation of human hepatocytes and hepa-
tocellular carcinoma cell lines. Eur Surg Res. 2004; 36:300-
307. doi: 10.1159/000079915

12. Lo CM, Fan ST, Liu CL, Chan SC, Ng IO, Wong J. Living 
donor versus deceased donor liver transplantation for early 
irresectable hepatocellular carcinoma. Br J Surg. 2007; 94:78-
86. doi: 10.1002/bjs.5528

13. Fisher RA, Kulik LM, Freise CE, Lok AS, Shearon TH, 
Brown RS Jr, et al, for A2ALL Study Group. Hepatocellular 
carcinoma recurrence and death following living and de-
ceased donor liver transplantation. Am J Transplant. 2007; 7: 
1601-1608. doi: 10.1111/j.1600-6143.2007.01802.x

14. Di Sandro S, Slim AO, Giacomoni A, Lauterio A, Man-
goni I, Aseni P, et al. Living donor liver transplantation for 
hepatocellular carcinoma: long-term results compared with 
deceased donor liver transplantation. Transplant Proc. 2009; 
41: 1283-1285. doi: 10.1016/j.transproceed.2009.03.022

15. Sandhu L, Sandroussi C, Guba M, Selzner M, Ghanekar 
A, Cattral MS, et al. Living donor liver transplantation versus 
deceased donor liver transplantation for hepatocellular car-
cinoma: comparable survival and recurrence. Liver Transpl. 
2012; 18(3):315-22. doi: 10.1002/lt.22477

16. Lencioni R, Llovet JM. Modified RECIST (mRECIST) 
assessment for hepatocellular carcinoma. Semin Liver Dis. 
2010;30(1):52-60. doi: 10.1055/s-0030-1247132 

17. Hogen R, Dinorcia J, Lo M, Nguyen B, Genyk Y, Sher L, 
Dhanireddy K. Long wait time regions for liver transplanta-
tion for HCC have a higher cumulative incidence of death. 
[abstract]. Am J Transplant. 2017; 17 (suppl 3).

18. Mehta N, Dodge JL, Hirose R, Roberts JP, Yao FY. In-
creasing liver transplantation wait-list dropout for hepa-
tocellular carcinoma with widening geographical dispari-
ties: implications for organ allocation. Liver Transpl. 2018; 
24(10):1346-1356. doi: 10.1002/lt.25317

19. Ogawa K, Takada Y. Living vs. deceased-donor liver 
transplantation for patients with hepatocellular carcinoma. 
Transl Gastroenterol Hepatol. 2016;1:35. doi: 10.21037/
tgh.2016.04.03. eCollection 2016

20. Akamatsu N, Sugawara Y, Kokudo N. Living-donor vs 
deceased-donor liver transplantation for patients with hepa-
tocellular carcinoma. World J Hepatol. 2014; 6(9):626-631. 
doi: 10.4254/wjh.v6.i9.626

21. Zhu B, Wang J, Li H, Chen X, Zeng Y. Living or deceased 
organ donors in liver transplantation for hepatocellular car-
cinoma: a systematic review and meta-analysis. HPB (Ox-
ford). 2019; 21(2):133-147. doi: 10.1016/j.hpb.2018.11.004

22. Zhang HM, Shi YX, Sun LY, Zhu ZJ. Hepatocellular 
carcinoma recurrence in living and deceased donor liv-
er transplantation: a systematic review and meta-analy-
sis. Chin Med J. 2019; 132(13):1599-1609. doi: 10.1097/
CM9.0000000000000287

http://doi.org/10.1097/SLA.0000000000001894
http://doi.org/10.1097/01.sla.0000109022.32391.eb
http://doi.org/10.1053/j.gastro.2004.09.042
http://doi.org/10.1002/lt.21940
http://doi.org/10.1002/lt.21940
http://doi.org/10.4049/jimmunol.173.4.2507
http://doi.org/10.1002/lt.22325
http://doi.org/10.1159/000079915
http://doi.org/10.1002/bjs.5528
http://doi.org/10.1111/j.1600-6143.2007.01802.x
http://doi.org/10.1016/j.transproceed.2009.03.022
http://doi.org/10.1002/lt.22477
http://doi.org/10.1055/s-0030-1247132
http://doi.org/10.1002/lt.25317
http://doi.org/10.21037/tgh.2016.04.03
http://doi.org/10.21037/tgh.2016.04.03
http://doi.org/10.4254/wjh.v6.i9.626
http://doi.org/10.1016/j.hpb.2018.11.004
http://doi.org/10.1097/CM9.0000000000000287
http://doi.org/10.1097/CM9.0000000000000287


CliniCal STUDiES

CTT JOURnal | VOLUME 11 | NUMBER 1 | JaNUaRy-MaRch 2022 49

Исходы трансплантации печени у пациентов 
с гепатоцеллюлярной карциномой от живых 
доноров по сравнению с трансплантацией 
от погибших доноров

Резюме
Целью нашей работы было сравнение общей и без-
опухолевой заболеваемости у пациентов с гепато-
целлюлярной карциномой (ГЦК), леченных в нашем 
центре, после трансплантации печени от живых до-
норов (ЖД) и погибших доноров (ПД).

Пациенты и методы
73 пациентам была выполнена трансплантация пе-
чени по поводу ГЦК, стадированной по Миланским 
критериям (MК). Эти пациенты были распределены 
по 2 группам: (a) 44 больных трансплантированных 
от ЖД, и (б) 29 пациентов получидли транспланта-
ты от ПД. Из исследования были искючены боль-
ные, не соответствующие Миланским критериям 
или пациенты после циторедуктивной локорегио-
нарной терапии.

Результаты
5-летняя выживаемость составила, соответственно, 
80,3% и 70,4% среди реципиентов печени от ЖД и 
ПД, тогда как безопухолевая выживаемость состав-
ляла 79,1% и 76%, соответственно, в группах боль-
ных, трансплантированных от живых и погибших 
доноров. Трансплантация печени от живых доно-
ров показала несколько лучшие результаты, неже-
ли трансплантация от погибшиз доноров (P=0.09). 
Однако разница по безопухолевой выживаемости 
между этими двумя группами не выявлена (P=0.6). 

Выводы
Данное исследование подтвердило, что трансплан-
тация печени от живых доноров, при несколько 
лучшей общей выживаемости, ассоциирована со 
сходными сроками безопухолевой выживаемости 
по сравнению с трансплантацией от погибших до-
норов. Это сходство особенно выражено при устра-
нении возможных факторов, связанных с особен-
ностями опухолей и анализом данных в хорошо 
сравнимых группах пациентов с ГЦК, классифици-
рованных по Миланским критериям.

Ключевые слова
Гепатоцеллюлярная карцинома, трансплантация пе-
чени, живые доноры, погибшие доноры, выживае-
мость. 
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