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Abstract. Determination of budding grades in squamous cell carcinomas of the oropharynx. Poslavska O.V.,
Didovets D.Yu., Rakhmanov V.V., Chekan S.M., Alekseenko O.A. The World Health Organization report on the
prevalence of oropharyngeal cancer (OC) places it in sixth place among men and tenth among women worldwide. A
pressing problem is the increase in OC cases in recent decades among young patients, which researchers associate
infection with high-risk human papillomavirus (HPV). Among all OC, many histological forms are squamous cell
carcinomas (SCC). It should be noted that HPV-associated carcinomas have a better prognosis, namely up to 20% of
patients do not show recurrence after treatment, which is significantly different from the course observed in patients with
HPV-unassociated OC. In the context of cancer prognosis, another important prognostic indicator is interesting - tumor
budding (TB), which actively develops on the side of the invasive front of the tumor and is often described in literature as
an independent factor of poor prognosis, early vascular invasion and metastasis. There are very few studies comparing
the intensity of TB and HPV association for the prognosis of SCC and they mostly concern tumors of other areas of the
head and neck, which determines the relevance of this work.The aim of the work is to investigate the distribution of tumor
budding gradations according to clinical and morphological characteristics of oropharyngeal squamous cell carcinomas
important for prognosis, in particular, to assess the relationship of budding with HPV association (pl6 status) and
proliferation index (Ki-67 expression).For the study, biopsy and surgical material samples of SCC of the oropharynx of
69 patients (21 women and 48 men) who were in the oncology department of the Dnipropetrovsk Regional Clinical
Hospital named after 1.1. Mechnikov, Dnipro from 2019 to 2022 and received appropriate treatment were selected. The
age of the patients ranged from 45 to 86 years, the average age was 64.09+8.95 years. IHC was performed according to
the TermoScientific (TS) protocols with primary antibodies p16 (spl, RTU, LabVision, USA) and Ki-67 (sp6, RTU,
LabVision, USA), and the Lab Vision Quanto (TS, USA) imaging system.The distribution of TB grades according to the
three-level system (from 0 to 4 cells - 1 (low), from 5 to 9 clusters — 2 (moderate), from 10 and more — 3 (high) according
to clinical and morphological indicators showed a statistically significant difference only by the sex of the patients,
namely the gradation of high budding levels among men was significantly higher than among women (10 out of 11
(90.91%) compared to 1 out of 11 (9.09%)), (p<0.05), this is probably due to the prevalence of such bad habits among
men as smoking and alcohol abuse, which are frequent etiological causes of head and neck cancer development, as an
alternative path to the development of OC without HPV infection.Distribution of TB grades in HPV-positive samples
(p16 — positive) and HPV-negative (p16-negative) OC demonstrated the largest number of HPV-negative carcinomas in
the subgroup with 3 budding grades, namely with grade 1 HPV-negative (p16-negative) were 59.38% of samples (19 out
of 32), with grade 2 — 57.69% of samples (15 out of 26), and with grade 3 — already 90.91% of samples (10 out of 11),
(p<0.05), which confirms the more unfavorable prognosis of HPV-unassociated OC.The proliferation index by Ki-67 did
not show a statistically significant relationship with the distribution of TB grades, which makes the latter an independent
Jactor in the prognosis in SCC of the oropharynx.
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Pedepar. Buznauenns rpagauiii OpyHbKyBaHHSI B IUIOCKOKJITMHHUX pakax portoriorku. Ilociascbka O.B.,
Hinoseun .FO., Paxmanos B.B., Uekan C.M., Anekceenko O.A. 36im BOO3 npo nowupenicms paxy pomoziomxu
(PP) cmagump 11020 Ha wocmy no3uyiio cepeod 40108IKI6 | decsimy ceped JHCIHOK Y 8CbOMY C8Imi. AKmYyanbHO0 npooaemor
€ 3pocmanHs Kitbkocmi eunaokié PP 3a ocmarHui decsimunimmst ceped MOLOOUX NAYIEHMIG, W0 OOCTIOHUKU NO8 S3VI0Mb
3 iHghikysanuam sipycom naninomu moounu (BIIJI) eucokoeo oukoeennozo pusuky. Cepeo ycix PP 6invuicmo cicmo-
n0eiyHux gopm npunadae Ha niaockokaimunti paxu (IIP). Tpeba 3azmauumu, wo acoyiviogani 3 BII/I-ingexyicio
KAPYUHOMU MAiomb Kpawutl npoehos, a came 00 20% nayicumie He OeMOHCMPYIOmMb Peyuousié nicis JNiKy8aHHs, Wo
3HAYHO GIOpPIZHAEMbCA 8I0 nepebicy, AKull cnocmepicacmuvca 8 nayieumie 3 BIl/I-neacoyiviosanumu PP. YV konmexcmi
NPOSHO3Y OHKO3AX60PIOBAHb YIKABUM € e OOUH BANCIUBUL NPOSHOCMUYHUL NOKASHUK — NyXAunHe OpyHvkyeants (115),
WO aKmMuHO PO3BUBAEMbCSL HA OOYI IHBA3UGHO20 (DPOHMY NYXAUHU U YACMO ONUCAHE 6 HImepamypi K He3aNeHCHUL
ghaxmop nozanozo npocro3y, pannvoi cyounnoi ineasii ma memacma3zyeantsi. JJociiodxcenv 3icmasienus iHmeHCUSHOCMI
115 ma BIl/I-acoyiayii ons npoeno3sy nepebicy TP expail mano i 60Hu 30€0i1bui020 CMOCYIOMbCsL RYXAUH THULUX OLISIHOK
20n06u ma wui, wo U 0bymosnoe akmyanvHicme yiei pobomu. Mema pobomu — Oocnioumu po3nodin epaoayiu
NYXAUHHO20 OPYHOKYEAHHS 3 8ANCTUBUMY O] NPOSHO3Y KITHIYHUMU MA MOPGHONOTUHUMU XAPAKIMEPUCTNUKAMU NIIOCKO-
KAIMUHHUX PAKi8 POMOSNIOMKU, 30Kpema oyinumu 38 130K Opyuvkyeanns 3 BIl/I-acoyiayiero (pl6-cmamycom) ma
iHdexcom nponigpepayii (excnpecii Ki-67). [na docnioscenns Oyau subpawni 3pasku OionciHoeo ma onepayitinozo ma-
mepiany [IP pomoenomxu 69 nayicumis (21 ocinku i 48 uonosikis), wjo nepedysanu 6 JIOP-onukonociynomy 6i00inenti
KII «/[ninponempogcvka obnacua xkniniuna aikapusa im. 1.1. Meunuxosa» JJOP m. [Jninpa 6 nepioo 3 2019 0o 2022 p. ma
ompumanu 8ionogione nikyeanus. Bix nayienmis konusascsa 6 Oianasomi 45-86 pokis, cepeowill 8iK CMAHOBUS
64,09+8,95 poxky. II'X nposodunu 3a npomoxonamu TermoScientific (TS) 3 nepeunnumu anmumisamu pl6 (spl, RTU,
LabVision, CILIA) ma Ki-67 (sp6, RTU, LabVision, CILLIA), i cucmemoro gizyanizayii Lab Vision Quanto (TS, CLLIA).
Posnooin epaoayiii I16 3a mpupisnesoio cucmemoro (8i0 0 0o 4 knimun — 1 (nuzvka), 6i0 5 0o 9 knacmepie — 2 (nomipua),
6i0 10 i binbue — 3 (8ucoxa) 3a KAHIKO-MOPGHOIOIUHUMU NOKAZHUKAMU NOKA3AE8 CIMAMUCHMUYHO OOCMOGIPHY DI3HUYIO
MITbKU 30 CIAmmio RAyieHmis, a came: 2padayis sucoxko2o pieus 115 ceped uon06iKi6 BUABUNACH 3HAUHO DLIBULOIO, HIdC
cepeo xcinok (10 3 11 (90,91%) nopisusino 3 1 3 11 (9,09%)), (p<0,05), 6ipociono ye nos sa3ano 3 ROWUPEHHAM cepeo
YON0BIKI6 MAKUX NO2AHUX 36UHOK, K NANIHHS MA 3708ICUBAHHS AKO2ONIEM, WO € YACMUMU eMiOIOTYHUMU NPUHUHAMU
PO36UMKY paKie 20106u U wiul, K arbmepHamueHull uiax possumky PP 6e3 BIL/I-ingexyii. Po3noodin epadayii 115 y
spaskax BIL/I-nosumuenux (pl6 — nosumuenux) ma BIl/I-necamusnux (pl6 — neecamusnux) PP npodemoncmpysas
Hatbinbwy Kinbkicmo BIIJ/I-necamusnux kapyunom y nioepyni 3 3 epadayieio 6pyHbKy8anHs, a came: 3 epaoayiero 1 BI1JI-
necamuenumu (pl6-necamusnumu) oyau 59,38% spaskie (19 3 32), 3 epadayiero 2 — 57,69% 3pasxis (15 3 26), i 3 3
epadayico — yoce 90,91% spaskie (10 3 11), (p<0,05), wo niomeepoocye 6invw necnpuamaueuii npoenos BIIJI-
neacoyitioganux PP. Inoexc nponigpepayii 3a Ki-67 ne nokazag cmamucmuuno 00CmMOGIPHO20 38 53Ky 3 PO3NOOLIOM
epaoayiti I1B, wjo pobums 1020 Hezanexchum gaxmopom npoerno3y IIP pomoziomxu.

Before the emergence of COVID-19, malignant
tumors ranked second among the causes of death
worldwide [20]. In total, in 2022, almost 20 million
cases of cancer were detected in the world, with almost
half of them being fatal. About 100 thousand of the
recorded cases were localized in the oropharyngeal
area [3]. In 2024 in Ukraine more than a million cancer
patients were registered, almost 10 thousand with
pharyngeal lesions [7]. Statistical data make it possible
to understand that cancer, including oropharyngeal
squamous cell carcinomas (SCC), is a significant
problem that leads to many deaths annually and
requires further research.

SCC, or epidermoid carcinoma, is one of several
types of malignant tumors that originate from squa-
mous epithelial cells. SCC of the head and neck
includes the oral cavity, oropharynx, and larynx, and
is the most common malignancy arising in this area.
The main risk factors are smoking, alcohol con-
sumption, and high-risk human papillomavirus
(HPV) [6, 8, 15]. The WHO classification of head and
neck tumors, fifth revision, makes a clear distinction
between HPV-associated and HPV-non-associated
SCCs. The existence of separate terminology for
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these two tumor types emphasizes the difference in
their carcinogenesis based on the potential for
involvement of transcriptionally active high-risk HPVs
(HPV16, HPVI18, etc.) [13]. HPV E7 protein
inactivation of pRb leads to over-expression of
p16™4 making it a surrogate marker for HPV. Simi-
larly, HPV E6 protein can inactivate p53 and a lower
frequency of p53 mutations is observed in HPV-
positive tumors. The p16 marker detects expression of
the protein 16™%* which is a cyclin-dependent kinase
inhibitor and inhibits cell cycle progression at the G1
checkpoint without entering S. Loss of p16 expression
due to HPV exposure (deletion, mutation or hyper-
methylation) is a pathway for the development of SCC
and can be used for diagnosis if polymerase chain
reaction is too expensive or not available [30].

In the context of cancer prognosis, another
important prognostic indicator is interesting — TB,
which actively develops on the side of the invasive
front of the tumor and is often described in the
literature as an independent factor of poor prognosis,
early vascular invasion and metastasis. The proli-
feration index is a very important indicator for
determining the activity of the expansion of the
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invasive front of the tumor. Tumor budding is most
actively manifested precisely at the invasive front, so
these indicators should be interconnected. The proli-
feration index can be obtained by counting the nuclei
stained with the Ki-67 marker by immunohisto-
chemical method. This indicator has long become the
gold standard in the study of many malignant tumors.

There are very few studies comparing the
intensity of TB and HPV association for the pro-
gnosis of SCC and they mostly concern tumors of
other areas of the head and neck, which determines
the relevance of this work.

Aim of the work. To study the distribution of
tumor budding gradations according to clinical and
morphological characteristics of oropharyngeal squa-
mous cell carcinomas important for prognosis, in
particular, to assess the relationship of budding with
HPV association (p16 status) and proliferation index
(Ki-67 expression).

MATERIALS AND METHODS OF RESEARCH

For the study, biopsy and surgical samples of
SCC of the oropharynx of 69 patients (21 women
and 48 men) who were in the oncology department

of the Dnipropetrovsk Regional Clinical Hospital
named after I.I. Mechnikov, Dnipro, Ukraine, in the
period from 2019 to 2022 and received appropriate
treatment were selected. The age of the patients
ranged from 45-86 years; the average age was
64.09+8.95 years. All selected cases were represen-
ted by squamous cell carcinomas with keratinization
32 (46.38%) and without keratinization 37 (53.62%).
Clinical data on patients with SCC of the oropharynx
also included information on the presence of
metastases and relapses (the distribution of patients
according to clinical data is given in Table 1).

All patients were included in the study after
providing their informed written consent. The study
was conducted in accordance with the written consent
of the participants and in accordance with the
principles of bioethics set out in the Declaration of
Helsinki "Ethical Principles of Medical Research
Involving Humans" [28], the "Universal Declaration
on Bioethics and Human Rights (UNESCO)" and
national guidelines on bioethical principles of
scientific research (excerpt from the protocol of the
Biomedical Ethics Committee of Dnipro State Medi-
cal University, No. 9 dated October 26, 2021).

Table 1

Distribution of the number of patients with squamous cell carcinoma
of the oropharynx according to clinical data, n (%)

Indicator Clinical data SCCO Number, n (%)
Sex of patients Men 48 (69.57)
Women 21 (30.43)
Age of patients (years) 40-49 5(7.25)
50-59 17 (24.63)
60-69 26 (37.68)
70-79 18 (26.09)
80-89 34.35)
Histological form of SCCO With keratinization 32 (46.38)
Without keratinization 37 (53.62)
Lymph node involvement in the neck N@©) 34 (49.28)
NH#) 35 (50.72)
Presence of recurrences for the period from Without recurrence 64 (92.75)
2019 to 2022 With recurrence 5(7.25)
Total: 69 (100%)

Note. SCCO — squamous cell carcinoma of the oropharynx.

Ready-made histological preparations (paraffin
sections 4-5 um thick on glass slides, stained with
hematoxylin and eosin) and blocks (fixed in formalin
and paraffin-embedded tissues) of selected cases of
SCCO for a thorough histological study were taken
from the archive of the Dnipro Regional Pathological
Anatomical Bureau, Dnipro, Ukraine. When asses-
sing changes in the oropharyngeal mucosa, the

internal control (conditional norm) was taken as a
multilayered squamous epithelium that fell into the
section next to the squamous cell carcinoma at the
edges of the resection. Light microscopy in trans-
mitted light was performed with a ZEISS "Primo
Star" microscope with a Zeiss Primo Star — Axiocam
ERC 5s camera (licensed ZEN 2 blue edition soft-
ware for obtaining microphotographs) [27].
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To obtain new sections of SCCO, adhesive Super
Frost Plus slides were used for IHC. Then, deparaf-
finization, rehydration, temperature unmasking of
antigens, inhibition of endogenous peroxidase acti-
vity, and incubation of sections with primary
antibodies in humid chambers at a temperature of 23-
25°C for 30 minutes were performed [17]. Primary
monoclonal antibodies to the pl6 oncoprotein (spl,
RTU, Lab Vision, USA) were used to detect HPV in
SCCO samples, and the Ki-67 marker (sp6, RTU, Lab
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Vision, USA) was used to calculate the proliferation
index. The Ultra Vision Quanto imaging system and
the DAB chromogen (brown) were selected accor-
ding to the manufacturer's protocols [17].

Evaluation of immunohistochemical staining. Ac-
cording to the recommendations of the authors de Fer-
reira C. et al. (2021) [5], the reaction with the p16 mar-
ker in SCCO tumor cells was considered positive for
HPV if it demonstrated strong diffuse nuclear-cyto-
plasmic staining in more than 75% of the cells (Fig. 1).

Fig. 1. A. Negative expression of p16 in the SCCO sample (HPV (-) status), IHC method, (x400).
B. Positive expression of p16, diffuse nuclear-cytoplasmic staining
of more than 75% of SCCO cells (HPV (+) status), IHC method, (x400)

According to the recommendations of the authors
Yadav P. etal. (2019) [30], the calculation of the
proliferation index in SCCO samples was carried out
by the expression of the Ki-67 marker as the
percentage of stained cells per 1000 tumor cells in the
%400 microscope field: according to the gradations 0
(<10% of stained cells), 1 (10%-50%) and 2 (>50%).
Gradations 1 and 2 were considered a positive reac-
tion, 0 — a negative reaction (Fig. 2).

Statistical analysis of data was performed in the
R software environment version 3.4.1 (2017-06-30)
— "Single Candle" Copyright (C) 2017; The R Foun-
dation for Statistical Computing Platform: x86 64-
w64-mingw32/x64 (64-bit), which is freely distri-
buted under the GNU General Public License. The
significance of the difference in the study groups ac-
cording to the quantitative distribution of samp-
les was determined by Fisher's exact test due to
small samples. The difference was considered
significant at p<0.05 [24].
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RESULTS AND DISCUSSION

All observations of SCCO were divided into three
groups according to the gradations of TB, according to
the general recommendations used for SCC of the head
and neck, namely: if there are from 0 to 4 single cells
or clusters of up to 5 cells, the TB gradation was consi-
dered 1 (low), from 5 to 9 clusters — 2 (moderate), from
10 and more — 3 (high gradation) (Fig. 3). To identify
the relationship between clinical and morphological
indicators of PRRG and the calculated grades of tumor
budding, the number of cases was listed in Table 2.

It should be noted that both among men and women,
the distribution between low and moderate gradations of
TB was almost equal (20 out of 48, and 18 out of 48 for
men, and 12 out of 21, and 8 out of 21 for women), but
the gradation of high budding level among male patients
significantly prevailed over that of female patients (10
out of 11 (90.91%) compared to 1 out of 11 (9.09%),
which according to Fisher's exact test showed a sta-
tistically significant difference in distribution (p<0.05).

Ha ymosax niyensii CC BY 4.0



MEJJUYHI [IEPCIIEKTUBH / MEDICNI PERSPEKTIVI

& 5 Y

L ot i
LP@; }Jt‘ '-.'4 i

‘ g o
AR = «i-67 (1 (1o -50%)

AR

-t
L) o DR .

%. e ‘."‘.‘5:“.‘ q

L T Ki67(>50%) |

Fig. 2. A. Gradation 1 of Ki-67 marker expression
(from 10% to 50% of stained nuclei of SCCO cells), IHC method, (x400).
B. Gradation 2 of Ki-67 marker expression (>50% of stained nuclei of SCCO cells), IHC method, (x400)

Low level of TB was most often found in the age
groups from 50 to 59 years and from 60 to 69 years
(12 out of 32, 37.50% and 10 out of 32, 31.25%,
respectively). Moderate level in the age group from

60 to 69 years (13 out of 26, 50.00%), and high in
the age group from 70 to 79 years (6 out of 11,
54.55%), but no statistically significant difference
was found (p>0.05).

Fig. 3. A. Absence of budding in SCCO samples (gradation 1), H-E staining, (x400).
B. TB grade 1 - low (from 0 to 4 single cells or clusters up to 5 cells, yellow arrows), H-E staining, (x400).
C. TB grade 2 (from 5 to 9 clusters, yellow arrows), H-E staining, (x400).
D. TB grade 3 (from 10 or more single cells or clusters up to 5 cells, yellow arrows), H-E staining, (x400)
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High and moderate levels of TB were divided
almost equally between forms with and without ke-
ratinization (moderate level — 13 out of 26, 50% with
keratinization and 13 out of 26, 50% without keratini-
zation; high level — 6 out of 11, 54.55% with keratini-

zation and 5 out of 11, 45.45% without keratinization).
For low level there was some difference between forms
with and without keratinization (13 out of 32, 40.63%
for samples with keratinization and 19 out of 32,
59.37% for samples without it without it), (p>0.05).

Table 2
Distribution of tumor budding grades of squamous cell carcinomas
of oropharynx by clinical and morphological parameters, n, %
. Gradations of tumor budding, n (%)
Clinical and morphological Quzlntlty
data of SCCO n=69
(100 %) 1 (low) 2 (moderate) 3 (high)
n=32 (46.38%) =26 (37.68 %) n=11 (15.94 %)

Men 48 (69.57) 20 (62.50) 18 (69.23) 10 (90.91)
Women 21 (30.43) 12 (37.50) 8 (30.77) 1(9.09)
P p<0.05
Age (years)
average age 64.09::8.95 61.69+8.83 66.00+9.05 66.55+7.95
40-49 5(7.25) 3(938) 1(3.85) 1(9.09)
50-59 17 (24.63) 12 (37.50) 4(15.38) 1(9.09)
60-69 26 (37.68) 10 (31.25) 13 (50.00) 3(27.27)
70-79 18 (26.09) 7(21.87) 5(19.23) 6 (54.55)
80-89 3 (4.35) 0 (0) 3 (11.54) 0 (0)
P p>0.05
Keratinization (+) 32 (46.38) 13 (40.63) 13 (50.00) 6 (54.55)
Keratinization (-) 37(53.62) 19 (59.37) 13 (50.00) 5 (45.45)
P p>0,05
Metastases (-) 34 (49.28) 17 (53.13) 12 (46.15) 5 (45.45)
Metastases (+) 35 (50.72) 15 (46.87) 14 (53.85) 6 (54.55)
P p>0.05
Recurrence (-) 64 (92.75) 29 (90.62) 25 (96.15) 10 (90.91)
Recurrence (+) 5(7.25) 3(9.38) 1(3.85) 1.(9.09)
P p>0.05

Notes: SCCO — squamous cell carcinoma of the oropharynx, p — difference was considered significant at p<0.05, the difference between groups was

assessed by Fisher’s exact test.

Almost equally there were divided the grades of
TB in samples with and without metastases (low
level — 17 out of 32, 53.13% without metastases and
15 out of 32, 46.87% with metastases; moderate
level — 12 out of 26, 46.15% without metastases and
14 out of 26, 53.85% with metastases; high level — 5
out of 11, 45.45% without metastases and 6 out of 11,
54.55% without metastases), no statistically signi-
ficant difference was found (p>0.05).

Among all three gradations of TB, cases without
relapses occurred equally more often than cases with
them (29 out of 32, 90.62% without relapses for low
level, 25 out of 26, 96.15% for moderate and 10 out
of 11, 90.91% for high), therefore, no statistically
significant difference was found (p>0.05).

The next stage of our study was the calculation of
the proliferation index in the areas of the invasive front
and the division into gradations. The calculation of the

104

proliferation index is most conveniently performed by
IHC using nuclear expression of the Ki-67 marker,
which is the gold standard for diagnosing cell division
for tumors of different localizations. To identify the
relationship between HPV status and proliferative
activity of SCCO and calculated budding grades, the
number of cases with different expression of p16 and
Ki-67 markers was listed in Table 3.

Distribution of TB grades was shifted towards
HPV-negative cases (for low-level HPV-negative
cases were 19 out of 32 samples, 59.38%, for mode-
rate TB — 15 out 0of 26, 57.69%, for high TB — 10 out
of 11, 90.91%, respectively), which was reflected in
a statistically significant difference between these
subgroups (p<0.05). Unlike p16 expression, the Ki-
67 marker demonstrated a more even distribution:
among all three gradations of TB, cases with grade 1
Ki-67 expression occurred equally more often than
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with grade 2 (25 out of 32, 78.13% for low TB, 18
out of 26, 69.23% for moderate TB, and 9 out of 11,
81.82% for high TB) and therefore no statistically
significant difference was found between these
subgroups (p>0.05).

TB was first described in 1954 by the Japanese
scientist Imai T., but it began to be used as a pro-
gnostic criterion only at the beginning of the 21st
century. TB is a histological indicator characterized
by the presence of single tumor cells or small clusters
(up to 5cells) scattered in the stroma at various
distances from the invasive growth front of a ma-
lignant tumor [2; 14; 22]. TB is an important marker
of an aggressive course of a malignant tumor with
loss of intercellular contacts and a high probability of
vascular invasion, which should be used to assess the
prognosis of cancer. In many studies, the level of TB

was associated with a worse prognosis for patients [4,
10, 12, 18, 26]. This is especially relevant for colo-
rectal carcinomas, where this indicator is included in
the WHO recommendations as mandatory when
assessing the aggressiveness of cancers of this
localization after numerous studies have confirmed
the importance of TB in large cohorts of patients [13].
Studies of the TB process in head and neck tumors are
less common, and mostly concern the oral cavity, but
they also show the significance of this indicator for
prognosis [1, 9, 11, 16, 19, 21-23, 25]. For example,
in the study of Narayanan A. V. et al. (2025) it was
determined that the level of TB is an important indi-
cator, along with the degree of tumor differentiation
and metastasis to the lymph nodes of the head and
neck, which can be used to predict the development
of SCC of the oral cavity [14].

Table 3
Distribution of budding grades of squamous cell carcinomas
of oropharynx by HPV status and Ki-67 expression, n, %
X Gradations of tumor budding, n (%)
Quantity
IHC data of SCCO n=69
(100 %) 1 (low) 2 (moderate) 3 (high)
n=32 (46.38 %) =26 (37.68 %) n=11 (15.94 %)
HPV (+), (p16+) 25 (36.23) 13 (40.62) 11 (42.31) 1(9.09)
HPV (), (p16-) 44 (63.77) 19 (59.38) 15 (57.69) 10 (90.91)
P p<0.05
Gradations Ki-67
G 1.(10%-50%) 52 (75.36) 25 (78.13) 18 (69.23) 9 (81.82)
G 2 (>50%) 17 (24.64) 7(21.87) 8 (30.77) 2 (18,18)
P p>0.05

Notes: SCCO — squamous cell carcinoma of the oropharynx, p — difference was considered significant at p<0.05, the difference between groups was

assessed by Fisher’s exact test.

However, there are very few studies of TB grades
for SCCO in general, and none in Ukraine at all,
despite the large number of cases of morbidity and
mortality from SCCO. In addition, there is no precise
instruction for the use of TB grades for SCCO in the
practice of pathologists, because the fact of using TB
as a histological criterion for the prognosis of the
course of SCCO in this location is poorly studied.

Information on the TB grades for head and neck
cancers is found in individual publications as
subjective recommendations of individual scientists.
For example, Claudio Cacchi et al. (2024) suggest
using the TB grades as follows: if there are 0 to
4 single cells or clusters of up to 5 cells, the TB level
is 1 (low), from 5 to 9 clusters the level is 2 (mo-
derate), 10 or more clusters the level is 3 (high) [2].
At the same time, Shreshtha Ghosh and Priyadarshini
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Guha (2023) propose a TB grade with a division only
into high and low levels, where low is less than
5 buds, and high is 5 or more cells [21].

For oral cancers, the TB grades are mostly similar
to the option from the study by Claudio Cacchi et al.
(2024), namely in the studies of Anand Vijaya Na-
rayanan et al. (2025), or Nan Xie et al. (2016) used the
budding gradations as follows: if there are from 0 to
4 single cells or clusters of up to 5 cells, the level of TB
is 1 (low), from 5 to 9 clusters the level is 2 (moderate),
10 or more clusters the level is 3 (high) [2; 14; 26]. But
for SCCO such information was not found.

In this work, for the first time for our region, the
distribution of TB gradations of SCCO was analyzed
with regard to sex, age, histological form, regional
lymph node involvement and relapses after treatment.
For the first time, an analysis of the relationship
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between HPV status and proliferative activity of
SCCO according to TB grades was performed to
determine the significance of the latter in the pro-
gnosis of tumors this localization.

CONCLUSION

1. The distribution of tumor budding grades accor-
ding to the three-level system (from 0 to 4 cells — 1
(low), from 5 to 9 clusters — 2 (moderate), from 10
and more — 3 (high) according to clinical and morpho-
logical indicators showed a statistically significant
difference only by the sex of the patients, namely the
gradation of high budding levels among men was
significantly higher than among women (10 out of 11
(90.91%) compared to 1 out of 11 (9.09%), (p<0.05),
this is probably due to the prevalence of such bad
habits among men as smoking and alcohol abuse,
which are frequent etiological causes of head and
neck cancer development, as an alternative path to the
development of oropharyngeal cancer without human
papillomavirus infection.

2. The distribution of tumor budding grades in
human papillomavirus-positive samples (p16-posi-
tive) and human papillomavirus-negative (p16-nega-
tive) oropharyngeal cancer demonstrated the largest
number of human papillomavirus-negative carcino-
mas in the subgroup with 3 budding grades, namely
with grade 1 human papillomavirus-negative (pl6-
negative) were 59.38% of samples (19 out of 32), with

grade 2 — 57.69% of samples (15 out of 26), and with
grade 3 — already 90.91% of samples (10 out of 11),
(p<0.05), which confirms the more unfavorable pro-
gnosis of HPV-unassociated oropharyngeal cancer.

3. The Ki-67 proliferation index did not show a
statistically significant relationship with the distri-
bution oftumor budding grades, which makes the
latter an independent factor in the prognosis ofs
quamous cell carcinoma of the oropharynx.

Prospects for further research. Continuation of
studying tumor budding process in squamous cell
carcinoma of other locations is promising and has not
yet been studied enough to identify additional
prognostic criteria.
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