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Perioperative effects of neoadjuvant androgen-
deprivation therapy prior to radical prostatectomy:
comparative study

Y. I. Afanasiev, R. O. Danylets, V. M. Grygorenko, O. V. Shulyak
SI “Academician O. F. Vozianov Institute of Urology of NAMS of Ukraine”, Kyiv

The objective: to analyze effects of neoadjuvant androgen-deprivation therapy (NADT) prior to radical prostatectomy
(RP) on perioperative outcomes with identification of it safety profile.

Materials and methods. From January 2015 to December 2021, we collected retrospective data of patients with prostate
cancer (PCa) who underwent RP to assess perioperative and pathological outcomes. The data included age, body mass
index (BMI), serum prostate-specific antigen (PSA) level, clinical stage, NADT usage, time of surgical intervention,
estimated blood loss (EBL), perioperative complications, blood transfusion rate (BTR), length of hospital stay, patho-
logical stage, Gleason score (GS) of the biopsy and pathological specimen, surgical margin and lymph node status.
Results. Of the 175 RP’s performed, 84 (48%) were in NADT group and 91 (52%) were in comparison group. The time
of surgical intervention, EBL, BTR, length of hospital stay did not differ statistically significantly between the groups.
Nevertheless, rate of positive surgical margin (PSM) was statistically significant lower in NADT group (10.7 vs 52.7%,
p < 0.001) rather than in comparison group.

Conclusions. NADT prior to RP did not increase the rate of perioperative complications and did not significantly impact
perioperative outcomes. However, it was associated with improved pathological outcomes.

Keywords: prostate cancer, neoadjuvant androgen-deprivation therapy, radical prostatectomy, laparoscopic, endoscopic extraperi-
toneal, perioperative outcomes.

Bnnue Heoapn’toBaHTHOI aHAPOreH-AenpuBaliinHol Tepanii nepea pagukanbHOIO NPOCTaTEKTOMIEID
Ha nepuonepauiriHuii nepebir: NopiBHANIbHE AO0CNIAKEHHS
€. I. AgpaHac’es, P. O. flaHuneub, B. M. IpuropeHko, O. B. LLynsak

Mema: 11iu10 11bOTO JOCIIKEHHsT OyJI0 IPOAHAII3YBAaTH BIUIMB HEOA/ IOBAHTHOI aHporeH-Aenpusailiinol tepamii (HA/T)
nepes paaukanbroo npocrarekTomicio (PIIE) na mepuonepariiinmii nepebir Ta BUsHauuTH POdiib il Ge3mex.

Mamepianu ma memoou. 3 ciuusg 2015 mo rpyzens 2021 poky 6yso 3i6paHo peTPOCTIEKTUBHI MaHi Bi/l TMAIEHTIB, XBOPUX
Ha paK IepeaMiXypoBoi 3a031, sikuM 1posesero PITE ist oriHky nepuorepaiiiiHux Ta maToJOTiYHUX pesyJbraTiB. 3ibpa-
Ha indopmarllis BKJIOYaia BiK, iHJ€KC MacH Tijia, piBeHb MPOCTATOCIENUMIYHOTO aHTUTEHY, KIIHIYHY CTa/ilo, 3aCTOCYBAHHS
aA/IT, TpuBasicts Xipypriunoro Brpydanus (XB), o6’em kposostparn (OK), mepronepariiiiii yCKIaIHEeHHsI, 9acTOTY TEMO-
tpatcdysiit (Ul), TpuBajicTh CTAIOHAPHOTO JIIKYBaHHSI, ATOJOTIUHY cTafito, ingeke Lmicony micas Giomncii ta XB, cratyc
XipypriuHoro kpaio ta JiMbaTHIHuX BY3JIiB.

Pesynomamu. Y nocnimkenns 6yno Bkmodeno 175 marientis, sikum Bukonano PITE: 84 (48%) Gyqm B rpymi HA/T, a 91
(52%) — y rpyni nopisastaas. Yac XB, OK, YT, a Takox TepMiH nepeOyBaHHsI Ha CTAIIIOHAPHOMY JIIKYBaHHI CTAaTUCTUYHO Bi-
POTiIHO He BiApi3Hsiincs Mix rpynamu. IIpoTe yacTora MO3UTUBHOTO XipyprivHoro Kpaio GyJa 3HayHo Huyk4a B Tpyrmi HAJIT
(10,7 npotu 52,7%, p < 0,001), Hixx B TPyIIi KOHTPOJTIO.

Bucnoexu. HA/IT nepen PIIE ne nigBuitye pusuk inTpaonepaiiiiHux yCKJIa[HeHb Ta He BIIMBAE HA 3araJibHi TIepHoTIepaltiiiti
Pe3yJIBTaTH, ajle 3HIKYE YaCTOTY HeCHPUSATINBUX MATOJOTIYHUX 3HAXIJIOK.

Knrouoei cnosa: pax nepeomixyposoi 3a103u, neoad’108anmmna anopozen-0enpusauiina mepanis, padukaivia npocmamexmomis,
JLANAPOCKONIUHA, eHOOCKONIUHA eKCMPANePUmMoOHeaivha, NePUONePauiting pesyibmamii.

rostate cancer (PCa) is a geographically variable

disease, ranking as the most common cancer in men
in some countries [1] and the second most common in
others [2]. Tt is also the second leading cause of can-
cer-related death among men globally. In Ukraine, ac-
cording to data from the National Cancer Registry, there
were 7,220 newly diagnosed cases of PCa from 2021 to
2022, marking an 11.4% increase compared to 2020 [3].
Radical prostatectomy (RP) is the standard of care in
the management of localized, and potential component
of multimodal treatment strategy of locally-advanced

PCa. This surgery can be performed through various ap-
proaches, including open radical prostatectomy (ORP),
laparoscopic (LRP), endoscopic extraperitoneal (EERP)
and robotic (RRP) techniques [4, 5].

Androgen-deprivation therapy (ADT) is an essential
component of an alternative, equally effective option for
initial local therapy in the form of external beam radio-
therapy (EBRT) for treating both the aforementioned
forms PCa [4—6], as well as in adjuvant and /or salvage ap-
proaches in cases of adverse pathological features and/or
disease progression following RP [7].
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Neoadjuvant androgen-deprivation therapy (NADT)
prior to RP remains a controversial treatment option [8].
Previous studies have demonstrated improvements in
surgical margin status and a reduction in the frequency
of positive lymph nodes (PLN), however, these advan-
tages have not been extrapolated to long-term oncologi-
cal outcomes. Furthermore, prolonged use of ADT is as-
sociated with the development of side effects: metabolic
syndrome, osteoporosis, gynecomastia, anemia, and an
increased risk of cardiovascular mortality [9, 10]. Con-
sequently, current clinical guidelines do not recommend
the use of NADT prior to RP [4, 5].

Over the past decade, scientific literature has reported
that cases of complete pathological response (pT0) under
the influence of NADT are associated with improved pro-
gression-free survival and a reduced risk of cancer-specific
mortality [11-15]. This has consequently increased scien-
tific interest in studying this treatment option. Further-
more, due to Russia’s full-scale invasion of Ukraine, many
patients with PCa are unable to receive highly specialized
medical care in a timely and comprehensive manner, fur-
ther highlighting the relevance of studying the applica-
tion of NADT prior to RP.

The objective: to analyze the impact of NADT prior
to RP on perioperative outcomes and to determine the
safety profile of its application.

MATERIALS AND METHODS

This study is a non-randomized, retrospective,
single-center study conducted in accordance with the
Helsinki Declaration of the World Medical Association
on “Ethical Principles for Medical Research Involving
Human Subjects” and approved by the Bioethics Com-
mittee of the ST “Academician O. F. Vozianov Institute
of Urology of NAMS of Ukraine” (Protocol N 6 dated
December 14, 2023).

A total of 994 medical records of patients with PCa
who underwent RP at the SI “Academician O. E Vozi-
anov Institute of Urology of NAMS of Ukraine” between
January 2015 and December 2021 were analyzed. Among
them, 114 received NADT, and from this cohort, 84 pa-
tients who met the inclusion criteria were included in
the study group. The comparative group consisted of 91
patients who did not receive neoadjuvant therapy and
also met the inclusion criteria.

Androgen deprivation therapy

In this study gonadotropin-releasing hormone ana-
logues such as leuprolide, goserelin and triptorelin were
used for ADT. The choice for medication depended on
the surgeon preference.

The duration of NADT varied from 1 to 12 months.
The decision was made upon the discussion between pa-
tients and physicians. Since the specific criteria for selec-
tion have not been officially stated, we typically advise
the NADT for those patients associated with high or
very high risk of disease progression or patient hesitated
in choosing a treatment method.

Inclusion criteria:

1. Confirmed diagnosis of clinical PCa with a stage

of < T4 prior to initial systemic and local treatment
based on magnetic resonance imaging (MRI).
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2. Availability of data before the initiation of primary
therapy regarding:
— Gleason score (GS) after biopsy;
— Presence of data on prostate-specific antigen
(PSA) levels;
— Availability of data on prostate volume (PV) de-
termined by MRI and/or transrectal ultrasound
(TRUS).
3. Availability of data of PV after NADT determined
by MRI and/or TRUS.
4. Availability of data on RP: method, duration, intra-
operative estimated blood loss, hemotranfusion, and
intraoperative complications.
Exclusion criteria:
1. Presence of oligometastatic and/or metastatic PCa.
2. Intermittent ADT prior to surgical treatment.
3. Radiation and/or systemic chemotherapy in the
medical history prior to RP.
4. NADT with anti-androgen drugs in monotherapy mode.
5. Lack of or insufficient data in medical records.
Baseline characteristics and preoperative parameters
The following data were collected from all patients:
age, body mass index (BMI), PSA (ng/ml), clinical stage
(TNM classification), GS after biopsy, and risk group
classification (National Comprehensive Cancer Network
(NCCN) classification).

Perioperative outcomes

Perioperative outcomes included: duration of surgery
(minutes), estimated blood loss (EBL) (ml), perioperative
complications, which included the rate of blood transfu-
sions (RBT), damage to the bladder, rectum, ureter, intes-
tine, or major vessels.

Pathological outcomes

All macroscopic specimens were examined by an ex-

perienced pathologist according to the clinical guidelines
of the NCCN, reporting on pathological stage, GS, as well
as surgical margin status and lymph nodes. A positive
surgical margin (PSM) was defined as the presence of tu-
mor cells extending beyond the surface of the examined
macroscopic specimen.

Statistical analysis

A descriptive analysis of the data was conducted. The

Mann—Whitney test was used to determine the statisti-
cally significant differences between the medians (inter-
quartile range) of the parameters in the study groups.
Categorical variables were analyzed using the y* test
(Pearson’s criterion) and Two-Way ANOVA. Before per-
forming the Two-Way ANOVA, Levene’s test of equality
of error variances was conducted. A p-value > 0.05 was
considered indicative of homogeneity of variances. Sta-
tistical processing of the data was performed using IBM
SPSS Statistics 22 software, with p values < 0.005 con-
sidered statistically significant.

RESULTS AND DISCUSSION
Demographic data and preoperative parameters are
presented in Table 1. The NADT group and the com-
parison group did not statistically differ in median age
(64.5 vs 65 years; p = 0.734), BMI (27.8 vs 27.2 kg/m?
p = 0.202), clinical stage (x* = 7.1; p = 0.213), initial
PSA level (20.9 vs 18.6 ng/ml; p = 0.258) and GS af-
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ter biopsy (x*> = 7.2; p = 0.217). No statistically signifi-
cant difference was found between the studied groups
regarding the risk stratification of individual patients
(x> =17.2; p=0.125). However, the preoperative PV was
statistically significantly smaller in the NADT group
(36.1 [11.2-164.2] vs 43.2 [45-56.6] cm® p < 0.004),
and there was a statistically significant difference be-
tween the two study groups regarding the techniques of
RP (¥*> = 16.2; p < 0.001).

Perioperative results (Table 2) demonstrated that the
duration of surgical intervention (200 vs 210 minutes;
p = 0.553), EBL (200 vs 200 ml; p = 0.816), and compli-
cation rate (7.1 vs 4.4%; y*> = 0.612; p = 0.324) did not
significantly differ. No statistically significant differences
were noted between the NADT group and the control
group regarding the frequency of adjacent organ injury
(2.4 vs 2.2%; 4> = 2.2; p = 0.519) and the length of hospital
stay (20 vs 19 days; p = 0.174).

Pathological results (Table 3) revealed that the patho-
logical stage (x*> = 13.2; p = 0.039) and the PSM rate
(10.7 vs 52.7%; y* = 35.1; p < 0.001) were significantly
lower in the NADT group than in the comparative group,
while there was no statistically significant difference be-
tween the study groups regarding the pathological GS

(x* = 6.6; p = 0.244) and the rates of positive lymphnodes
(PL) (19 vs 23%; 72 = 0.425; p = 0.321).

Subgroup analysis of perioperative results (Table 4)
showed that EBL did not statistically significantly differ
based on whether the PCa was localized or locally ad-
vanced, nor did the use of NADT. Specifically, the EBL for
localized PCa was 277.7 + 221.8 vs 323.30 + 229.21, and for
locally advanced PCa, it was 279.8 + 175.3 vs 304.1 £ 209.5
respectively, with F = 0.99; p = 0.753. Similarly, surgery
duration did not differ based of PCa form and NADT use
(F = 0.086; p = 0.770).

However, Table 5 showed that, the surgical technique
of RP: ORP (372.2 vs 411.1 ml), LRP (260.3 vs 225.5 ml),
EERP (244.2 vs 342.4 ml) had a significant effect on EBL.
These differences were statistically significant (F = 5.7;
p = 0.004). In contrast, the use of NADT did not have
a statistically significant effect on this parameter (F = 1;
p = 0.318).

Neoadjuvant systemic therapy before surgical inter-
vention is standard in treating solid tumors of various lo-
calizations (breast, rectum, and bladder), which increases
the resectability of tumors while reducing the rates of
PSM, subsequently improving perioperative outcomes
and distant oncological results [11].

Table 1

Demographic data and preoperative parameters of NADT and comparative groups

. NADT group Comparative group .
Demographic data (n=84) (n=91) p-value
Clinical parameters
ORP, n (%) 29 (34.5) 9(10.0) <0.001*
LRP, n (%) 29 (34.5) 49 (54.0)
EERP, n (%) 26 (31.0) 33(36.0)
Age (years), median (range) 64.5 (48-78) 65 (51-77) 0.734*
BMI (kg/m?), median (range) 27.8(21.6-40.2) 27.2 (20.1-40.6) 0.202*
PSA (ng/ml), median (range) 20.9 (2.7-242.0) 18.6 (2.5-163.5) 0.258*
Prostate Volumes (cm?®), median (range) 36.1(11.2-164.2) 43.2 (45.0-56.6) 0.004*
Clinical stage, n (%)
T2a 5(6.0) 4(4.4)
T2b 6(7.0) 11(12.1)
T2¢ 43 (51.2) 52 (57.1) o
T3a 4(4.8) 8 (8.8) 0.213
T3b 24 (28.6) 16 (17.6)
T4 2(2.4) 0
GS after biopsy, n (%)
GS<6 28 (33.3) 30 (33.0)
GS=3+4(7A) 25(29.8) 33 (36.3)
GS=4+3(7A) 13(15.5) 6 (6.6)
GS=4+4(8) 11(13.1) 11(12.0) 0.2172
GS=4+5(9A) 4(4.8) 7(7.7)
GS=5+4(9B) 3(3.5) 1(1.1)
GS=5+5(10) 0(0) 3(3.3)
NCCN stratification group, n (%)
Low 1(1.2) -
Intermediate favorable 11 (13.1) 20 (22.0)
Intermediate unfavorable 15(17.8) 19(20.9) 0.1252
High 21(25.0) 28(30.8)
Very high 36 (42.9) 24 (26.3)

Notes: * — comparison of groups by Mann-Whitney test; x? — comparison of categorical variables by x*>-test; ORP — open radical prostatectomy; LRP — laparo-
scopic radical prostatectomy; EERP — endoscopic extraperitoneal radical prostatectomy; NADT — neoadjuvant androgen-deprivation therapy; BMI — body mass

index, PSA — prostate-specific antigen; GS — Gleason score.

HEALTH OF MAN / 3/I0POB'ST YOJIOBIKA + Net (92)/2025
ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)

51



yrPponoris

Table 2

Perioperative parameters of NADT and comparative groups

Perioperative Parameters NADT group, n = 84 Comparative group, n = 91 p-value
Operative time (min), median (range) 200 (105-435) 210 (120-420) 0.553*
Estimated blood loss (ml), median (range) 200 (50-1200) 200 (50-800) 0.816*
Hemotransfusion rate, n (%) 6(7.1) 4(4.4) 0.324%
Adjacent organ injury, n (%)
Rectum 1(1.2) 1(1.1)
Ureters 1(1.2 _
Urinary bladder (— ) - 0.519%
Major vessels - 1(1.1)
Length of hospital stay (days), median (range) 20 (5-41) 19 (8-65) 0.174*

Notes: *— comparison of groups by Mann-Whitney test; x2 — comparison of categorical variables by x>-test; NADT - neoadjuvant androgen-deprivation therapy.

Table 3
Pathological outcomes of NADT and comparative groups

Pathological Parameters NADT Group, n = 84 Comparative Group, n =91 p-value

Pathological Stage, n (%)
T, 1(1.2) -
T, 7(8.3) 2(2.2)
T 8(9.5) 4 (4.4)
Ty 36 (42.8) 35 (38.5) 0.039<
Taa 5(6.0) 17 (18.7)
T, 26 (31.0) 33(36.2)
. 1(1.2) -
Pathological GS, n (%)
GS<6 26 (30.9) 21(283.0)
GS=3+4(7A) 31(37.0) 32(35.2)
GS=4+3(7A) 16 (19.1) 20 (22.0)
GS=4+4(8) 4(4.7) 10(11.0) 0.244<
GS=4+5(9A) 3(3.6) 7(7.7)
GS=5+4(9B) 4(4.7) 1(1.1)
GS=5+5(10) - -
Positive surgical margin, n (%) 9(10.7) 48 (52.7) <0.001*
Positive lymph node, n (%) 16 (19.0) 21(23.0) 0.321%

Notes: *— comparison of groups by Mann-Whitney test; x> — comparison of categorical variables by x*>-test; NADT - neoadjuvant androgen-deprivation therapy;
GS - Gleason score.

Table 4
Estimated blood loss and operative time according to PCa form in NADT and comparative groups

NADT group, n = 84 Comparative group, n =91
p-value

Localized PCa, n =54 Locally advanced PCa, n=30 Localized PCa,n=67 Locally advanced PCa, n=24

Estimated Blood Loss (ml), mean (+ SD)
277.7+2218 | 323.30 + 229.21 |  279.8+1753 | 304.1 +209.5 | 0753
Operative time (min), mean (+ SD)
209.7+565 | 205.1 +39.4 | 2126532 | 213.1+50.1 | o700

Notes: » —comparison of NADT and comparative groups according to disease form by Two-Way ANOVA test; PCa — prostate cancer; NADT — neoadjuvant
androgen-deprivation therapy.

Table 5
Estimated blood loss according to variant of surgical approach and NADT usage
Estimated blood loss (ml) mean (+ SD)

Surgical approach

NADT group, n = 84 Comparative group, n =91
ORP 372.2+202.9 411.1+116.6 0.3184
LRP 260.3 £ 264.7 225.5+151.4 0.004%2
EERP 2442 +176.8 342.4+£210.3 0.157%

Notes: * - the significance of the impact of treatment measures on expected blood loss was assessed by Two-Way ANOVA test (*' — neoadjuvant androgen-dep-
rivation therapy usage; #2 — variant of surgical approach; #* — sum impact of neoadjuvant androgen-deprivation therapy usage and variant of surgical approach);
ORP - open radical prostatectomy; LRP — laparoscopic radical prostatectomy; EERP — endoscopic extraperitoneal radical prostatectomy; NADT — neoadjuvant
androgen-deprivation therapy.
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The use of ADT causes biological changes in prostate
tumors that contribute to reduced oncocell progression
and survival. This is accompanied by metabolic changes,
particularly the atrophy of intact prostate tissue, apoptosis
of tumor cells, and a decrease in PSA levels. Clinically,
these effects are confirmed by the smaller prostate volume
in the NADT group (36.1 vs 43.2 cm? p < 0.005) com-
pared to the comparative group in this study.

In the conducted study, no improvements regarding
the duration of surgical intervention (p = 0.553), EBL
(p = 0.816), or complication rates (p = 0.324) were demon-
strated. However, it is worth noting that the number of
ORP procedures was performed more frequently in the
NADT group (34.5 vs 10%; p < 0.001), and the EBL in this
type of surgery was higher (372.2 vs 411.1 ml; p = 0.004),
which explains the absence of improvements regarding this
parameter. Moreover, literature data suggest that the use
of NADT can improve perioperative outcomes, including
the duration of surgical intervention, EBL, and complica-
tion rates. For example, Sun et al. reported a reduction
in the duration of intervention (108.9 vs 118.5 minutes;
p = 0.007) and EBL (110.7 vs 138.2 ml; p < 0.001),
Sangkum et al. reported 185 vs 195 minutes (p < 0.018)
and 300 vs 500 ml (p < 0.001), and Hu et al. reported
115 vs 145 minutes (p < 0.005) and 50 vs 100 ml
(p = 0.0263) respectively [16—18]. The length of hospi-
tal stay also did not differ significantly between the two
study groups. Additionally, this parameter in this study
differ from those published by Sangkum et al. — 6 days and
Wallerstedt et al. — 3.3 days [17, 19], long hospital stay in
this study caused by the fact that in the institution where
the study was conducted, discharge from hospital occurs
after a full rehabilitation period.

Analysis of pathological outcomes did not reveal sta-
tistically significant differences between study groups re-
garding the pathological GS. However, literature data sug-
gests that the use of NADT either results in no differ or
even higher values for this parameter [17, 20]. It is impor-
tant to note that the use of ADT in this cohort of patients
results in changes in cellular structure, which may prevent
adequate assessment of the GS and consequently reduce its
prognostic potential as a predictor of subsequent disease
progression [21]. Moreover, our study revealed a statisti-
cally significant difference in pathological stage (p < 0.05)
between the study groups, primarily due to its reduction
in the NADT group. Additionally, in one patient from the
NADT group, no tumor cells were found, indicating com-
plete pathological response [13, 14], which according to

literature data is a predictor of favorable progression-free
survival following radical prostatectomy [22].

One of the first documented improvements due to
NADT is a reduction in the frequency of PSM. Some re-
searchers report a decrease in its frequency in the NADT
group [8, 12, 16, 18], while others show different results
regarding PSM but note a reduction in the frequency
of PL [23]. In this study, the PSM rate in the NADT
group was significantly lower (10.7 vs 52.7%; p < 0.001)
than in the comparative group; however, no statistically
significant difference was noted in the frequency of PL
(p = 0.321). Therefore, PSM are an unfavorable patho-
logical feature that significantly increases the risk of bio-
chemical recurrence following RP. However, it should
be noted that the morphological changes in the prostate
caused by ADT do not allow for definitive conclusions
regarding the influence of this parameter in the context
of NADT on the further course of the disease.

It is important to note that the studied patient groups
were homogeneous not only concerning clinical parameters
(except prostate volume) but also regarding their stratification
into risk groups. A satisfactory safety profile of NADT prior to
RP creates the conditions for the formulation of an expanded
design for further studies on this issue, with adequate evalua-
tion of distant oncological outcomes and the development of
individualized approaches to this type of therapy.

This study has some limitations. One of them is its retro-
spective design. The second limitation is the lack of a unified
approach to prescribing ADT, which was done solely based
on the decision of individual physicians, usually outside the
facility where the surgical interventions were performed. The
third no less important point is that the surgical interven-
tions were performed by different surgeons, which increases
the possibility of discrepancies in the assessment of results.

CONCLUSIONS

This study demonstrated that the use of NADT prior
to RP does not increase the risk of intraoperative compli-
cations and does not significantly affect the perioperative
course. Moreover, the application of neoadjuvant therapy
potentially reduces estimated blood loss, leads to a reduc-
tion in tumor volume in the prostate with a subsequent
decrease in pathological stage, improves tumor resectabili-
ty, and reduces the frequency of positive surgical margins.
Further prospective studies aimed at detailing the impact
of the type and duration of ADT are necessary to evaluate
the true influence of NADT not only on the perioperative
course but also on distant oncological outcomes in general.
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