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Summary

Our objective was to assess impact of downstaging lo-
coregional therapy (LRT) on outcome of HCC treated
by liver transplantation (LTx), and to assess long-term
outcomes of LTx for hepatocellular carcinoma (HCC)
and factors affecting them.

Materials and methods

115 Adult patients underwent LTx as a treatment of
HCC between August 2006 and December 2019. As
dependent on pre-transplant downstaging LRT, the pa-
tients were divided in two groups as follows: group A,
patients corresponding to Milan criteria for LTx (MC)
who did not receive downstaging LRT prior to LTx;
group B included patients beyond Milan criteria who
received downstaging LRT pretransplant.

Results

Among the entire LTx group, the patient, graft, and tu-
mor-free survival rates were 79.7%, 90.4% and 88.2%
respectively. 73 patients had HCC classified within MC
(63.5% of transplanted HCC patients), while the remain-

Introduction

Hepatocellular carcinoma (HCC) is the fifth most common
cancer and the most common primary liver malignancy
worldwide [1, 2]. The incidence of HCC has tripled in the
United States during the past three decades, with an an-
nual increase of 4.5% [3]. Additionally, the mortality rates
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ing 36.5% were beyond MC (42 patients). The HCC
patients successfully downstaged to the values corre-
sponding to MC criteria showed overall survival and
recurrence-free survival comparable to those who were
transplanted within MC without LRT. HCC recurrence
significantly correlated with detectable vascular invasion
and poor degree of tumor differentiation. Moreover, the
both features were significantly related to patient survi-
val. Conversely, the transplant criteria and tumor volume
>115 cm® did not show a significant relation to patient
survival or tumor recurrence.

Conclusion

Our results confirm the importance of biological tumor
criteria over the commonly adopted morphological cri-
teria. LRT offers an opportunity to downstage HCC to
the values which fit the Milan criteria, while selecting
more biologically favorable tumors.

Keywords

Liver transplantation, hepatocellular carcinoma, locore-
gional therapy, Milan criteria.

associated with this disease have continued to rise [3, 4]. In
Egypt, malignant liver tumors represent 1.7% of all malig-
nancies and HCC constitutes more than 70% of these malig-
nancies [5]. Hospital-based studies have reported an overall
increase in relative frequency of all liver cancers in Egypt
(mainly, HCC), from approximately 4% in 1993 to 7.3% in
2003 [6].
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Currently, since introduction of Milan criteria (MC) of liv-
er transplantation (LTx), this treatment has proven to be an
excellent therapeutic option for HCC [7]. Due to the organ
shortage, not all transplant-eligible HCC patients undergo
LT at the optimal timing. Scarcity of liver grafts and, there-
fore, longer waiting time result into the disease progression.
The predicted probability of dropping from waiting list is es-
timated as 12% for the patients with 6-month delay of tumor
treatment [8,9].

In view of sufficient organ shortage, the need for a model to
select, prioritize and identify HCC patients with fruitful out-
come became crucial. The established transplant criteria, like
Milan and UCSF criteria have been well validated and were
used as the guideline to select the patients for LTx, especial-
ly deceased donor LT [10-12]. Lymphovascular invasion
and histological grade of tumor were found to be the most
relevant tumor variables to the outcome of HCC patients.
Despite that, LT for HCC currently relies on morphological
criteria, i.e., number of tumor nodes?, size, and total tumor
volume to select HCC patients for LT [6, 13-16].

Unfortunately, most HCC patients are beyond the MC at the
time of presentation. Therefore, downstaging to the values
fitting for MC is attempted in selected patients. Downstaging
is usually performed by a variety of techniques called col-
lectively locoregional therapies (LRT). LRT include radiof-
requency ablation (RFA), transarterial chemoembolization
(TACE), transarterial radioembolization (TARE), alone or
a combination. Downstaging offers many advantages, in-
cluding decreasing tumor burden and causing less aggressive
tumor biology [17]. In 2001, Yao et al. reported the first suc-
cessful LTx following the HCC downstaging. They showed
that successful downstaging of HCC is feasible with a good
post LTx outcome [18]. Subsequently, several groups ob-
tained similar outcomes by using different protocols [18-23].
The shortage of the organ grafts requires proper evaluation
of the downstaging LRT upon outcomes of HCC treated by
LTx, thus determining the aim of our study.

Materials and methods

A cohort of 115 adult patients underwent LT for the pres-
ence of hepatocellular carcinoma (HCC) at our institution
between August 2006 and December 2019. Approval from
our institutional Research Ethical Committee was obtained
before conduction of this study. Cases of pediatric LT or liver
retransplantation were excluded from this study.

LTx was performed using both cadaveric and living donor
liver transplantation (LDLT). Cases from LDLT were first-
and second-degree relatives of their respective patients. HCC
was diagnosed by contrast-enhanced computed tomography
(CT) and/or abdominal magnetic resonance imaging (MRI).
The disease staging was done by chest CT, cranial CT, and
technetium-99m bone scintigraphy, to exclude extra-hepatic
disease. HCC size, number, tumor grade, and lymph vascu-
lar invasion were diagnosed by an experienced pathologist.

For histopathological examination, the 7-point sampling
procedure was employed as follows: (1) At least four tis-
sue samples were biopsied from the junction of HCC with
nearby hepatic tissue in a 1:1 proportion at 12, 3, 6, 9 oclock
locations, (2) at least one sample should be taken from intra-

tumoral region to allow for molecular subtyping, (3) Aiming
to exclude the presence of microvascular invasion, satellite,
or dysplastic nodules, samples were also obtained from he-
patic tissue < 1 cm and >1 cm from HCC margin (adjacent
and distant peritumoral locations respectively). (4) The size
of tissue blocks was confirmed to be approximately 1.5 cm -
2.0 cm x 1.0 cm x 0.3 cm, (5) All the specimens were tagged
according to the sampling locations.

Liver explant is defined as the native liver of the recipient
which was removed in toto by the surgical team as a pre-
paratory step for implanting a new whole liver, or a liver
lobe during LTx procedure. Total tumor volume (T'TV) was
defined as the sum of individual tumor lesion volume; the
tumor volume was estimated using the formula (T= {(4/3)
1, 1’} where r equals the maximum diameter of the lesion
measured in cm). Presence of mixed HCC and cholangiocar-
cinoma was a criterion for excluding the case from our study.

Based on the usage of pre-transplant downstaging LRT, pa-
tients were divided into the following groups:

o Group A: Patients within Milan criteria (MC) who did not
receive pretransplant downstaging LRT.

« Group B: Patients beyond MC who, therefore, received
downstaging pretransplant LRT.

Our center currently adopts MC for HCC as the standard
criteria for LTx. Any patient who is beyond MC is usually
considered for a downstaging protocol by means of one or
more locoregional therapies to downstage the tumor to the
values fitting within MC. LTx for the downstaged patients
is considered after subsequent confirmation of the absence
of extrahepatic disease. Pretransplant locoregional therapies
included RFA, TACE and TARE.

Evaluation of the response to locoregional therapy was done
according to the mRECIST criteria [24]. Accordingly, com-
plete response (CR) was defined as disappearance of any ar-
terial enhancement in all target lesions. Meanwhile, partial
response (PR) was defined by at least a 30% reduction in the
sum of diameters of enhancing lesions. Progressive disease
(PD) was identified as an increase for, at least, 20% in the
sum of diameters of enhancing lesions. Finally, stable disease
(SD) was defined as cases that do not qualify for either (PR)
or (PD) [24].

A triple immunosuppression protocol was used for the LT
recipients, including calcineurin inhibitor (CNI), corticos-
teroids and mycophenolate mofetil. Significance of differenc-
es and correlations between distinct tumor variables, effects
of LRT downstaging, and posttransplant outcomes were as-
sessed by t-test, Chi-square test, one-way ANOVA test, and
Pearson’s correlation criterion. P-value of <0.05 was consid-
ered statistically significant. Kaplan-Meier curves were used
to express patient survival, graft survival, and tumor-free
survival and its significance was determined by log-rank test.

Results

A cohort of 115 patients underwent LTx between August
2006 and December 2019 at our center. Presence of HCC
was the primary indication for LTx. Table 1 is demonstrating
pretransplant, transplant, and explant variables for the stu-
died HCC lesions.
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Table 1. Pretransplant, transplant and explant characteristics of the studied HCC patients

Variables Number Range Mean & standard
(Percentage) 9 deviation
Patients Gender Males=79 ~ ;
Demograp— Females=36
hics Age - 39-70 years 58.3+7.1years
HCV 69 (60%) - -
HBV 32 (27.8%) - -
o Cryptogenic 6 (5.2%) - -
Indication of NASH 306%) N _
Transplant
Others | HCV&HBV 2 (1.74%) - -
Pretransplant Wilson's disease | 2 (1.74%) - -
variables Schistosomiasis | 1(0.87%) - -
Child - Turcot - Pugh (CTP) score - 6-9 points 73 £0.71 points
Model for end stage liver disease (MELD) _ 11-25 points 157 £ 25 points
score
alpha feto protein (AFP) - 5-133 ng/dL 29.7+ 371 ng/dL
EBV IgM 0 -
EBV IgG 99 (86.1%) -
C(MV IgM 0 -
MV IgG 110 (95.7%) -
LDLT = 69 (60%) ) _
Type of transplant DDLT = 46 (40%)
Tumor size - 0.4-11.5 cm 278+ 19 cm
Number of lesions - 1-5 lesions 1.841.2 lesion
Transplant Total Tumor Volume (TTV) - 12-5594.8 cm® | 377.8:812 cm?
i w24 g
Tumor Differentiation Moderate =70 (10%)* | _ -
Poor = 6 (6%)*
Unknown =15 (13%)
Vascular invasion Present =9 (9%)" - -
Unknown =15 (13%)
Note: *, percentage of non necrotic HCC cases
100,0%
'<’_ = = A
80,0% —— - *
60,0%
40,0%
20,0%
0,0%
1 MONTH 3 MONTHS 1YEAR 3 YEARS 5 YEARS
—&— PATIENT SURVIVAL 89,6% 85,2% 80,9% 78,3% 78,3%
—fl— GRAFT SURVIVAL 93,0% 90,4% 90,4% 90,4% 90,4%
TUMOR FREE SURVIVAL 100,0% 100,0% 96,5% 90,4% 90,4%

Figure 1. Overall and tumor-free survival, graft survival following LTx for HCC patients
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The degree of tumor differentiation and vascular invasion
could not be assessed in 15 cases (13% of lesions) due to
complete necrosis of the lesion caused by LRT prior to LTx.
Follow-up period ranged from 24.3-149.9 months, with
a mean of 45.98+33.3 months. The overall 5-year patient
and tumor-free survival, and graft survival rate were 79.7%,
90.4% and 88.2%, respectively (Fig. 1).

Initially, 136 patients presented with HCC during the study
period. Fig. 2 illustrates their distribution, according to their
initial HCC burden, LRT and LTx.

Twenty-one patients dropped out while awaiting LT, thus
representing 15.4% dropout for the total HCC group. There-
fore, thirteen patients from group A were not transplanted,

i.e., 8 patients were delisted due to worsening of their clini-
cal state, and 5 patients, due to progression of HCC beyond
the MC (9.3% and 5.8% of HCC patients within MC, respec-
tively).

On the other hand, fifty-five patients were subjected to
downstaging LRT, and only 42 of them were eligible for
transplant since they showed, at least, partial response. The
remaining thirteen patients were excluded from the waiting
list, due to stable or progressive disease following the use of
LRT. Seventy-three patients had HCC within MC (63.5%
of transplanted HCC patients), while the remaining 36.5%
were beyond MC (42 patients). Only number of HCC nod-
ules and TTV exhibited significant difference between both
groups (Table 2).

HCC patients
N=136

|

[Originally Beyond Milan Criteria]

Originally within Milan criteria

Recieved LT
N=42 (GROUP B)

N=50; 36.8% N=86; 63.2%
I 1] |
I S 1 ]
[ Downstaging LRT ] - Progressed Medically Unfit Recieved LT
= beyond Milan
Eeas criteria forLT N=73
R I S N=S N=8 (GROUP A)
CR /PR * SD/PD*
N=42 N=13

Figure 2. Distribution of HCC patients by their clinical condition during the study period

Note: * Tumor response was assessed according to mRECIST Criteria

Table 2. Comparison of different pretransplant variables between both groups

Variables AT ) (AT P value
(Within Milan, No LRT) (Beyond Milan, received LRT)
No. of patients 73 42 -
Gender (M/F) (50/23) (29/13) 0.99
Age (yr) 58.36.7 58.5+8.1 0.89
HCV 45 (61.6%)* 24 (57.1%)* 0.7
HBV 18 (24.7%)* 14 (33.3%)* 0.39
OTHERS 10 (13.9%)* 4 (9.5%)* 0.57
(TP Score 74+0.68 125:0.7 0.29
MELD Score 15.6423 16.243 0.25
AFP (ng/dL) 28.7+30.9 33.8+35 0.44
LDLT/DDLT (44/29) (25/17) 099
No. nodules 15+0.8 215412 0.001
TTV (cm?) 1272£144.7 938313409 0.0001
Complete necrosis 9 (123%) 6 (14.3%) 0.78
Well 18 (28.1%)** 6 (16.7%)** 0.23
Moderate 44 (68.8%)** 26 (72.2%)** 0.82
Poor 4 (6.25%)** 2 (N1%)** 1
Micro vascular invasion 6 (9.4%)** 3 (8.3%)** 0.99

Note: *, percentage within the corresponding group; **, after exclusion of 11 cases with total tumor necrosis
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Group A slightly differed from group B as regards the long-
term outcomes, but this marginal difference did not reach
the level of statistical significance. Patient survival was
slightly better in Group A (78.6% vs 74.4% at 5 years), with
p value of 0.57 (log-rank test). Similarly, tumor-free survival
was slightly better in group A (83.6% vs 74.2%) at the 5-year
interval (p=0.35). On the other hand, graft survival was al-
most the same 90.1% vs 90.5% at the 5 years interval in group
A and B respectively (p=0.83). Kaplan-Meier graphs for pa-
tient, tumor free and graft survival are illustrated in Fig. 3, 4
and 5, respectively.

95,0%

90,0%
85,0%
80,0%

75,0%
70,0%
65,0%
60,0%

1 3
MONTH | MONTHS 1YEAR ' 3YEARS @ 5YEARS

—&— Group A (Within Milan) 90,4% 86,3% 82,1% 78,6% 78,6%
Group B (Beyond Milan)  88,1% 83,3% 78,6% 74,2% 74,2%

Figure 3. Patient survival curves for group A and B
patients following LTx

105,0%

100,0%
95,0%
90,0%
85,0%

80,0%
75,0%
70,0%
65,0%

60,0%
1 3

MONTH = MONTHS
—&— Group A (Within Milan) 100,0% 100,0% 96,5% 83,6% 83,6%
Group B (Beyond Milan)  100,0% 100,0% 94,4% 74,2% 74,2%

1YEAR 3YEARS | 5 YEARS

Figure 4. Tumor-free survival curves for group A and
B patients following LTx

94,0%

93,0% N

92,0%

91.0% \

90,0% = _ v -
89.0%

88,0%

1
MONTH  MONTHS 1YEAR ' 3 YEARS 5 YEARS

—&— Group A (Within Milan) 93,0% 90,1% 90,1% 90,1% 90,1%
Group B (Beyond Milan)  92,9% 90,5% 90,5% 90,5% 90,5%

Figure 5. Graft survival curves for group A and B
patients following LTx

Twenty-five recipients (21.7%) died during the follow-up pe-
riod. 15 were in group A, and 10, in group B. The causes of
death among those recipients are listed in Table 3. The total
number of mortalities was statistically insignificant between
the groups A and B at p=0.82.

HCC recurrence was reported in a total of 11 patients (9.6%
of transplanted HCC patients). Six cases were reported in
group A and five, in group B. Recurrence rates were 8.2%
and 11.9 % in group A and B, respectively (p=0.53).

CLINICAL STUDIES |

Five patients diagnosed with HCC recurrence showed ini-
tially lymphovascular invasion in their liver explants, poor
tumor differentiation was found in four cases, five patients
had moderate tumor differentiation, and 7 patients showed
total tumor volume (TTV) of >115 cm?®. HCC recurrence
was significantly related to the presence of vascular invasion
and poor degree of differentiation. Moreover, both features
were significantly related to patient survival. Vice versa,
transplant criteria and tumor volume >115 cm’ showed no
significant relation to the patients’ survival or tumor recur-
rence (Table 4).

Seven patients presented solely with distant metastases in
lungs (n=6), bones (n=1), and the remaining four patients
developed intrahepatic tumor recurrence. Treatment for
these cases was scheduled as supportive therapy, along with
palliative use of sorafenib if possible.

Discussion

Currently, LTx offers the best curative chance for patients
with HCC on the top of liver cirrhosis, when a liver graft is
available [7-9]. Our results correspond with such an opinion,
i.e., the overall 5-year patient survival, graft survival, and tu-
mor-free survival were 79.7%, 90.4%, and 88.2%, respective-
ly. We observed LTx dropout rate of 15.1% for the patients

Table 3. Causes and incidence of mortality in liver re-
cipients transplanted for HCC

Causes of death following LTx N (%)

HCC recurrence 1 (9.6%)
Small for Size Syndrome (SFSS) 2 (1.74%)
Portal Vein Thrombosis (PVT) 2 (1.74%)
Primary Non-Function (PNF) 2 (1.74%)
Fulminant CMV infection 2 (1.74%)
Disseminated Miliary TB 2 (1.74%)
Sepsis 1(0.08%)
Pulmonary Embolism 1(0.08%)
Cerebrovascular Stroke 1(0.08%)
Chronic rejection 1(0.08%)

Table 4. Tumor variables affecting HCC recurrence and

patient survival

P value
Variables HCC .
Survival
Recurrence
Vascular Invasion (N=9) 0.0003 0.003
Poor Differentiation (N=6) 0.0006 0.02
Total Tumor Volume >115 cm® | 0.1 035
(N=43)
Transplant Criteria
(Within vs beyond Milan 0.12 0.82
criteria)
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with tumors that corresponded to Milan criteria. The institu-
tional data showed dropout of 11.0%, and 57.4% at 6 and 12
months for those patients who initially were within MC [8].

Lack of organs for transplants led to development of prior-
itizing models to use the limited graft pool very efficiently
and successfully. In this context, the accumulated evidence
of excellent outcomes in the patients transplanted for HCC
who fits the Milan criteria lead to adoption of the 22-point
bonus system by UNOS [7-9]. There are endless debates on
whether a transplant center should embark on adopting MC
or more liberal criteria [10-12]. This might indicate that
none of the single morphology-based transplant criteria is
sufficient when predicting best transplant outcomes in HCC
patients, thus raising a need for inclusion of some biological
tumor factors into the predictive models [6, 13-16].

There have been numerous reports on the tumor downstag-
ing approaches. However, these data are limited by the small
number of patients and/or the use of varying downstaging
protocols [17-23]. HCC progression in the patients being on
waiting list for LTx was found to be an important prognos-
tic factor. It was observed that tumor recurrence after LTx
increased from 12% in the patients remaining within MC
(either spontaneously or following bridging therapy), to 45%
for those with tumor progression beyond the MC [24, 25].
Different criteria were developed to assess the response of
HCC to LRT, with mRECIST assessment criteria being the
commonly adopted [23, 26-29].

Morphological HCC criteria including TTV >115 cm?, or
being within MC parameters were not shown to significant-
ly influence post-LTx outcome in our HCC patients. Mean-
while, poor tumor differentiation and presence of lymphatic
microvascular invasion proved to exert statistically signifi-
cant influence upon patient survival and HCC recurrence.
This finding highlights the importance of biological factors
versus morphological variables in determining long-term
outcomes following LTx.

Multiplicity of criteria for LTx might partially demonstrate
insufficiency of tumor morphologic criteria alone to pre-
cise prediction of post-LTx outcomes. The current staging
systems for HCC consider only gross tumor morphology.
Tumor size and volume appear to reflect the more sufficient
biological features of malignancies. Jonas et al. found that
tumor diameter and number of HCC lesions in association
with pathologic tumor grade predicted the presence of vas-
cular invasion only in HCC lesions >5 cm [13, 15]. Moreover,
molecular subtyping appears to be a useful approach to more
individualized management of malignant tumors in gener-
al, this is also true in the context of HCC. Various studies
concentrate now on genetic profiling of HCC lesions. E.g.,
Marsh et al. investigated DNA mutations in HCC lesions and
found the fractional allelic loss (FAI, an index of mutation
accumulation), and vascular invasion were the strongest pre-
dictors of tumor-free survival [14, 15].

Downstaging LRT was used to reverse HCC patients to the
clinical stage fitting Milan criteria. This strategy proved to be
successful in more than 75% of cases; 23.6% were not consid-
ered a successful downstaging, due to persistence of stable or
progressing disease, according to mRECIST criteria.

The patients successfully downstaged to the condition within
MC showed the rates of overall and recurrence-free survival
comparable to the patients who corresponded to Milan crite-
ria, being transplanted without initial LRT. In the light of or-
gan shortage, LRT offers an opportunity to downstage HCC
to clinical stage within MC, along with selection of more bi-
ologically favorable tumors.

Retrospective pattern and relatively small number are among
the limitations of our study, thus requiring further studies to
confirm such results and to define the role of LRT as a bridge
for LTx, aiming for prevention of HCC progression while
awaiting LTx.

The era of molecular HCC typing will soon have its influence
on HCC management, and introduction of one or more bi-
ological markers to the HCC transplant criteria is one of the
ways to improve its future therapy.

Conclusion

The overall results of LTx for HCC at our institution showed
an excellent outcome. Presence of lymphatic vascular inva-
sion and poor tumor differentiation are the main factors af-
fecting the long-term post-LTx outcomes. This finding again
highlights the importance of biological tumor criteria along
with commonly adopted morphological criteria. LRT offers
an opportunity to downstage HCC to the clinical state which
fits MC, along with choosing more biologically favorable tu-
mors. The successfully downstaged HCC patients who fitted
MC, showed overall and recurrence-free survival rates com-
parable to those who were initially transplanted within MC
and without LRT.
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JPPEKT OT NPUMEHEHNS NPEeTPAHCNIAHTALNOHHOW
NIOKOPernoHapHoM Tepanumn Ha UCX0A4,bl TPAHCMNAHTALUM
neyeHmn y DOJbHLIX C renatouenniNgpHON KapLuHOMONM

Moxawmen Paben A6aenpdarrax ', Moxamen A. Illapaan !, Moxamern C. Kamens !, Xyceits dnbcuecn >

! lemaprameHT Xupypruu, YHuBepcuret Anexcanapuu, GakymbreT MegVLIMHbL, Anekcannpus, Ernner
> [leHTp TpaHCIUTaHTAIMU OpraHoB, ClelanusMpOBaHHbIN HaYYHbI rocuTanbHblit LleHTp koporns Qeitcana, Op-Pusax,
Koponesctso CaynoBckas ApaBus

Pe3siome

Hamra 11e/1b cOCTOsIIa B TOM, YTOOBI OLIEHUTD BIIMSHYE
OUTOPeRyKTUBHOI IOKOpernoHanbHolt Tepanvm (JIPT)
Ha JMCXOJ, renaroue/nonsapHoi kapuyHomsl (I'LIK), me-
YEeHHOJI MTOCPeACTBOM TpaHcIutaHTauyy nedenn (LTx),
a TakKe OLEHUTb OT/a/leHHble pe3ynabraTtel LTx mpnm
T'IK u dakTopsl, BAMIOLI/E HA HUX.

Matepuansl u MeToAbI

Hab6moganu 115 B3pOC/IbIX MalMEeHTOB, KOTOPhIM IIPO-
BefieHa LTx B xauectBe neyenns I'IIK B mepmop ¢ aB-
rycra 2006 r. mo mexabpp 2019 1. B 3aBucumocTnt ot
NIpeATPaHCIVIAHTALMOHHOM IMTOpenykTuBHOM JIPT,
[AI[MEHTBl ObUIM pasfe/ieHbl Ha [jBe IPYIIIBI CIEAYIo-
muM 06pasom: Tpymna A — IaIeHTHl, COOTBETCTBYIO-
mue MwTaHckuM kputepuam (MK) mna LTx, xoTopsre
He nomy4anu uuropenykrusHoi JIPT nepen LTx; rpym-
1a B - manyueHTs! ¢ MapaMeTpaMy OITyXO/IN, BBIXOAII-
mu 3a pamkn MK, KkoTopsiM 6bU1a IpoBefjeHa MpeBa-
putenbHas nuTopenykTusHag JIPT.

Pe3ynbrarthl

[Tpu ananuse mo Bceit BBIOOPKe 06111ast BBDKMBAEMOCTh
MAIIeHTOB, TPAaHCIUTAaHTAaTa U Oe3penyauBHAas BBDKI-
BaeMOCTb COCTaBUJ/IN, COOTBETCTBEHHO, 79,7%, 90,4%
u 88,2%. ITapameTphl onmyxonu y 73 MaljieHTOB COOT-
BETCTBOBA/IVM MWIAHCKMM Kputepusm (63,5% manyen-
TOB ¢ TpaHcIulaHTHpoBaHHbIM I'TIK), B TO BpeMs Kak y
ocranpHbIX 36,5% I'LIK mpeBbimana kpurepun MK (42
IanyeHTa). Y NalMeHTOB MOC/Ie YCIeIHOM IUTOPEeRyK-
v I'TTK 1o 3Ha4eHuit, COOTBETCTBYIOIMX KPUTEPUAM
MK, obmjast u 6e3pernuuBHas BDKMBAEMOCTh ObUIU
CPaBHUMBI C MAl[MeHTaMM, KOTOPbIM OblyIa MPOBefieHa

TpaHcimaHTanyusa LRT mpu cooTBeTCTBUM MIUTAHCKUM
kputepuaMm. Penupus I'IIK gocToBepHO KOppenuposan
C BBIABICHHON MHBa3uell B MMM(aTUIecKue COCyAbl 1
HM3KOJ1 CTereHblo fuddepeHIupoBKy omyxonu. bonee
TOTO, 06€ XapaKTepUCTUKN ObUIM CYLIeCTBEHHO CBs3a-
HBI C BBDKVBAEMOCTBIO NAIIMEHTOB, U, HA060POT, Kpu-
TepUY TPaHCIUIAaHTalUyU U 06beM omyxomu >115 cM? He
MI0OKa3a/Iy 3HAYMMOM CBSA3Y C BBDKMBAeMOCTBIO MallVeH-
Ta MU PELUVIBOM OITyXOJIM.

3aKnyeHune

Haruu pesynbTaThl HOATBEP>KAAIOT OOJIBIIYIO BaXXHOCTD
OMOIOTMYeCKMX KPUTEPUEB OIIYXO/N, YeM OOIIepUHsI-
Thle Mop¢onorndeckue Kputepun. JIPT obecneunBaer
BO3MOXXHOCTb cHI3NUTD cTaguio [IIK mo sHaueHwmit, co-
OTBETCTBYIOLIMX MWIAHCKVM KPUTEPUSIM, IIPU OfHO-
BpeMEHHOM BBIOOpe 6071ee OMOMOrMIecKy OIaronpusT-
HBIX BAPMAHTOB OITYXOJIEIt.

Kniouesble ¢10Ba

TpaHcnanTanuA nedeHn, TelaToLe/UIIoApHasA Kapiy-
HOMa, JIOKOpeIOHapHasA TepamysA, MuIaHCKMe KpUTe-
pun.
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