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Abstract

Aim - to evaluate the long-term results of complex treatment of patients with
locally advanced tongue cancer (T3-4N0-3M0) using modified selective intra-
arterial polychemotherapy and systemic polychemotherapy.

Material and methods. Depending on the polychemotherapy regimen,
taking into account the designated classifications, all patients were divided
into two groups. The study group included 51 patients who received intra-
arterial polychemotherapy according to the PF regimen, followed by radiation
therapy. The control group included 50 patients who received intravenous
polychemotherapy according to the PF regimen, followed by radiation therapy.
With positive dynamics in the study group and the control group (partial tumor
regression), surgical treatment was performed in the amount of hemiglossectomy.
In case of complete tumor regression, the 2nd stage of the telegammatherapy
course on the tongue was performed up to a total dose of 60 Gy. In case of
oncological process stabilization, the 2nd stage of the telegammatherapy course
on the tongue was performed up to a total dose of 60 Gy, followed by palliative

courses of systemic polychemotherapy. In case of disease progression, palliative
courses of systemic polychemotherapy were performed.

Results. Three-year survival in the study group was 80.1+6%, while in the
control group it was 56.6x£7% (p<0.05). Five-year survival among patients
in the study group was 39.4+7%, while in the control group it was 2 times
lower — 18.9+5% (p<0.05). About 7% of patients in the study group survived
for more than 8 years.

Conclusions. The treatment regimen we developed for patients with
locally advanced tongue cancer, which includes selective intra-arterial
polychemotherapy followed by radiation therapy to the primary tumor and
areas of regional metastasis, increased the median survival, three- and five-
year survival.

Keywords: locally advanced tongue cancer, selective intra-arterial
polychemotherapy, radiation therapy.
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AHHOTauus

ITespb — OleHUTD OTAAJIEHHbIE Pe3YJIBTaThl KOMIIIEKCHOTO JIedeHHs GOJbHBIX C
MECTHOPACIpOCTPaHeHHBIM pakoM si3bika (T3-4N0-3MO0) ¢ ucrob30BaHHEM
MOZIUIIPOBAHHOH CeJIeKTHBHOW BHY TPHapTepHaIIbHOM OTMXUMUOTePaIiN
Y CHCTEMHOH ITOIMXMMHOTepartyu.

Marepuasn u MeToAbl. B 3aBUCHMOCTH OT peXXrMa IpOBeieH s OUXUMHU-
OTepanuy ¢ y4eToM 0603HaueHHbIX KIIACCU(UKAIMI BCe TAllMeHThl ObIIn
pacripesieJieHbl Ha iBe TPYTIEL. B ncciiefiyemyro rpyminy BOIUIM HaryeHTsI (51
YeJIoBeK), KOTOPBIe MOJTyYH/I BHY TPHapTepHUaIbHYO MOJIMXUMHOTEPAIHIO 110
cxeMme PF ¢ nociiesyromym rnpoBejieHreM Jiy4eBoi Teparnuu. B KoHTposbHY 0
IpyNITy BOIUIM HanueHTsl (50 4esoBek), KOTOPEIe MOJTYYHId BHYTPUBEHHYO
MOJIMXUMHUOTepaluio 1o cxeme PF ¢ nocienyromym rnpoBeieH1eM J1y4eBon
Tepanuu. [1py monoxuTenbHOM MHAMYKE B IPyNIax (4JaCTUYHAs Perpeccust
OIyXOJIH) BBITIONHSIIM OllepaTUBHOe JIedeHHe B 00beMe reMHUITIOCCIKTOMHUH.
I1py moNHOM perpeccuy OIyXoJIM IIPOBOAIMIIM BTOPOM 3Tall Kypca Teseram-
Marepanu Ha s3bIK o COJI — 60 I'p. IIpu crabuimsanuy OHKOJIOTMYeCcKoro
poIiecca MPOBOJMIIM BTOPOH 3Tal Kypca TejleraMMaTepariiy Ha sI3bIK JI0
COJI - 60 I'p, a mocne — najnMaTUBHbIE KypChl CUCTEMHOM IIOJIMXUMUOTe-

panuu. [Tpu nporpeccuu 3a6oseBaHust — AJUIMATUBHBIE KYPChI CUCTEMHOMN
TIOJIUXUMHOTEPAIIUH.

Pesynbrarel. TpexieTHssI BBDKUBAeMOCTb B HCCIIe[yeMO# TpyIie paBHa
80,1£6%, a B KOHTpOJIBLHOM rpynne — 56,6£7% (p<0,05). IlaruneTHss Bbl-
>KMBAeMOCTb Cpefiy TTAallMeHTOB UCCileflyeMoi rpynnsl — 39,4+7%, a B KOH-
TPOJILHOM IpyIIie B [iBa pa3a Hke — 18,9+5% (p<0,05). Oxono 7% 6osnbHBIX
B MCCJIe/lyeMOl IpyIiie IPoXuiu 6osee 8 jiert.

3axurouenue. PazpaboraHHast HAMU cxema JiedeHUsl OOJIbHBIX C MeCTHOpa-
CIIPOCTPaHEHHBIM PAKOM $I3bIKA, KOTOpasl BKIIIOYAEeT [IPOBeleHUe CeJIeKTHB-
HOY BHYTpHApTepUaJIbHOM MOJMXUMUAOTEPAINH C ITOCIIeAyIOLIel JIy4eBor
Teparnuei Ha IePBUYHYIO OIyXOJIb ¥ 30HBI PErMOHAPHOIO METaCTa3UPOBaHUs,
TI03BOJIMJIA YBEJIMYUTH MeIUaHy BLDKUBAEMOCTH, TPeX- U MSTUIETHIOK BbI-
>KMBAEMOCTb.

KorioueBbIe c10Ba: MeCTHOPACIIPOCTPAHEHHBIH paK s3bIKa, CeJIeKTUBHAs
BHyTpHapTepHabHas HOJIMXUMUOTEPAIIVH, JIy4eBas Teparusl.
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m INTRODUCTION

Carcinomas of the head and the neck make up a
substantial group of the entire oncopathology, an

18-20% group of malignant tumors characterized with a

progressing morbidity [1].

Following the national and worldwide statistics, cancer of
the oral organs and the oropharyngeal cavity accounts for 2%
to 10% of all human malignant tumors and for up to 15-20%
among head and neck tumors. The incidence rate of cancer of
the oral organs in Russia in 2013 was 24.4 per 100 thousand
people, whereas in 2023, 31.9 per 100 thousand people. The
amount of patients with malignant tumors of the oral cavity
under regular check-up in the cancer care facilities was 48.2%
in 2013, whereas in the year 2023 it was 53.9%. The proportion
of malignant tumors of the oral cavity identified in the
advanced stages (Stage III-1V) in 2013 in Russia was 28.4%,
and in 2023, it was 39.5%. The mortality rate in patients with
this pathology in the course of one year after the diagnosis in
Russia was 35.0% in 2013 vs. 27.0% in 2023 [2].

The cancer of the tongue and of the oral cavity, according
to many authors, ranks first among other malignant tumors
of the oral mucosa [3]. Whereas in the year 2011 in Russia,
7674 cases of primary diagnoses of tongue cancer were
identified, in the year 2023 the occurrence reached 8681
cases including 25.6% cases in stage III, and 39.5% cases
with stage IV [1]. In the USA, the number of patients with
identified oral cavity cancer was 47010, making it 1.2% of
all malignant neoplasms. Oral cavity and pharynx cancer
most often occurs in men aged 55-64 years, with a five-year
survival rate of 63.2% [4].

In the treatment of locally advanced cancer of the oral
cavity, the combined method prevails that brings together

www.innoscience.ru

surgical intervention and radiation therapy in various
combinations. [5].

Oral cavity cancer is characterized with high mortality
rates. This is accounted for by the low disease identification
rate at early stages, highly malignant progression of the
disease, fast expansion of the tumor process to nearby
vital organs, frequent metastases to regional lymph nodes,
high resistance to chemo- and radiotherapy, and limited
availability of contemporary molecular and biological
methods of examination and treatment in some clinics [6].
Specific tumor markers of the oral cavity cancer (SCC,
S100A8, IL-6, IL-8, KI-67, Glil, etc.) in the patient’s
saliva, blood serum, and tumor biopsy material may be
instrumental in choosing the treatment methods [7, 8].

Radiotherapy is considered the main method of
treatment of patients with oral cavity cancer. Regretfully,
the efficiency of radiotherapy alone is not satisfactory:
relapses and metastasis develop in 60-70% of observations,
thus limiting the 5-year survival to 15-20%. Therefore, in
order to improve efficiency of radiotherapy new regimens
are developed; and some authors insist on increasing the
exposure dose to 70 Gy [9].

Some research has focused on augmentation of effects
of exposure by radiation-induced hyperthermia and
magnetothermia, induction chemotherapy, and performance
of simultaneous chemoradiotherapy [10-12].

Combination of intra-arterial multidrug chemotherapy
using the Seldinger technique and retrograde superselective
intra-arterial multidrug chemotherapy using the PF regimen
with the radiotherapy has played a highly important role in
the treatment of locally advanced squamous-cell carcinoma
of the oral cavity: it resulted in the reduction of the malignant
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Study Group Control Group

2 neoadjuvant courses using modified PF regimen:

- Cisplatin, 10 mg/m2, continuous 6-hour intra-arterial infusion: 10 days;

- Fluoruracil, 250 mg/m2, continuous 6-hour intra-arterial infusion: 10 days.
Interval between courses: 21 days.

21 days after two courses of intra-arterial polychemotherapy, irradiation of
the primary tumor and regional metastasis zones was performed using the
“Rokus” and “Agat” gamma-therapy units in the classical dose fractionation
mode to the tongue - SBD - 2 Gy, TBD - 40 Gy, to the submandibular,
cervical, supraclavicular regions on both sides - SBD - 2 Gy, TBD - 40 Gy
per single stage.

2 neoadjuvant courses of systemic multidrug chemotherapy using

modified PF regimen:

- Cisplatin, 100 mg/m2, intravenous drip-feed: 1 day;

;jFluolruracil, 1000 mg/m2, intravenous drip-feed, continuous 96-hour infusion:
ays 1-4.

Interval between courses: 21 days.

21 days after two courses of systemic multidrug chemotherapy, irradiation of the

primary tumor and regional metastasis zones was performed using the “Rokus”

and “Agat” gamma-therapy units in the classical dose fractionation mode to the

tongue - SBD - 2 Gy, TBD - 40 Gy, to the submandibular, cervical, supraclavicular

regions on both sides - SBD - 2 Gy, TBD - 40 Gy per single stage.

Table 1. Scheme of complex treatment of patients in the control and study groups
Tabnuuya 1. Cxema KOMNJIeKCHO20 fledeHust 60/1bHbIX B KOHMPObHOU U uccnedyemoll 2pynnax

tumor of the oral cavity, and had the least number of side
effects [13, 14].

m AIM

To evaluate the long-term results of complex treatment of
patients with locally advanced tongue cancer (T3-4N0-3MO0)
using modified selective intra-arterial polychemotherapy and
systemic polychemotherapy.

m MATERIAL AND METHODS

Case histories and outpatient cards of 323 patients with
tongue cancer were studied. They had been treated at the
G.V. Bondar Republican Cancer Center from 1995 to 2018.
We excluded patients with intolerance to chemotherapeutic
drugs, HIV infection, hepatitis B and C; clinically relevant
cardiovascular disease, pregnancy or lactation, gastric or
duodenal ulcer in the acute phase, diabetes mellitus. Thus,
the retrospective controlled study included 101 patients.

In determining the stage of the disease, we adhered to
AJCC-TNM Classification of Malignant Tumors, 8th Edition
(American Joint Committee on Cancer) (2017).

Depending on the regimen of the multidrug chemotherapy
and with regard to the said classifications, the patients were
divided into two groups.

The study group included patients (51 persons) who had
received intra-arterial polychemotherapy under the PF regimen
with subsequent radiotherapy.

The control group included patients (50 persons) who had
received intravenous polychemotherapy under the PF regimen
with subsequent radiotherapy. The groups were comparable in
the sex, age, and stage of the tumor process.

The scheme of complex treatment of patients in the control
and the study groups follows in Table 1.

In cases of positive changes in the groups (partial
regression of the tumor), surgical treatment was performed
(hemiglossectomy). In cases of complete regression of the
tumor, the second stage of gamma-ray therapy was performed
to the tongue up to TBD=60 Gy. In cases of stabilization of
the tumor process, the second stage of gamma-ray therapy
was performed to the tongue up to TBD=60 Gy followed
by palliative curses of systemic polychemotherapy. In
cases of disease progression, palliative curses of systemic
polychemotherapy were performed.

The statistical analysis of the obtained research results
and indicators of remote effectiveness of treatment using
the proposed methods of complex therapy for locally
advanced tongue cancer was carried out in the Statistica
10 software suite.
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Figure 1. Estimation of the survival function in the study group using
the Kaplan-Meier maximum likelihood method.

PucyHok 1. OueHka yHKyuu BbhxuBaemocmu B uccriedyemol
2pynne MemoooM MaKcumMasbHo20 npaBdonodobust KannaHa —
Madepa.

52

Figure 2. Estimation of the survival function in the control group
using the Kaplan-Meier maximum likelihood method.

PucyHok 2. OyeHka yHKyuU BbhKUBaEMOCMU B KOHMPObHOU
2pynne MemoooM MaKkcuMasibHo20 npaBdonodobusi KannaHa —
Madepa.
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Proportion of Proportion of Total proportion of

1 year 11.9 88.1
2 year 44 9.1 90.9
3 year 40 43.0 56.96
4 year 22 13.6 86.4
5 year 19 42.1 57.9
6 year 11 57.1 42.9
7 year 4 33.3 66.7
8 year 1 50.0 50.0

Table 2. Table of patient survival in the study group
Ta6nuua 2. Tabnuya doxxumusi nayueHmos B uccnedyemol epynne

100.0 0.03 1076
88.1 0.02 844
80.1 0.2 710
45.6 0.04 749
39.4 0.1 464
22.8 0.2 328
9.8 0.1 375
6.5

Proportion of Proportion of Total proportion of

1 year 22.5 77.6
2 year 37 27.0 72.97
3 year 27 48.2 51.9
4 year 14 35.7 64.3
5 year 9 44.4 55.6
6 year 5 44.4 55.6
7 year 2 50.0 50.0
8 year 1 100.0 0.0

Table 3. Table of patient survival in the control group
Tabnuya 3. Tabnuya doxumus nayueHmoB B KOHMPOJbHO 2pynne

For qualitative indicators, incidence rate was calculated
(P, in %). In all cases, the discrepancies were deemed
statistically significant at p<0.05.

In the calculation of survival and average life expectancy,
the survival curve method was used. For a more detailed
analysis of the degree of difference in survival curves, several
tests were used: log-rank, Gehan-Wilcoxon, Cox, Cox-Mentel,
Wilcoxon-Peto.

m RESULTS

The specific feature of survival analysis is the presence of
subjects who did not experience the event of interest during
the study (death).

The time of life may be described mathematically by the
survival function and the risk function. The survival function
(St) characterizes the percentage of individuals surviving for
more than t units of time, where t is measured from the start
of the therapy (Fig. 1, 2).

Difference Test Level of statistical
assessment test assessment significance (p=)

Gehan-Wilcoxon -2.96 0.003
Cox F-test 1.55 0.018
Cox-Mentel -2.91 0.004
Wilcoxon-Peto 2.96 0.003
Log-rank 2.77 0.006

Table 4. Criteria for assessing the similarity of survival curves

Tabnuya 4. Kpumepuu oyeHKU 0O0UHaKOBOCMU KPUBbIX
BbIXUBaeMocmu

www.innoscience.ru

100.0
77.6 0.1 524
56.6 0.2 349
29.3 0.1 476
18.9 0.2 388
10.5 0.2 380
5.8 0.2 159
29

Comparing the amount of survivors in the two groups
from the moment of the start of the therapy, the following
conclusions can be made. On the 500th day from the start
of treatment the proportion of survivors was 86+5%, and in
the control group, 65+6% (p<0.05). On the 1000th day from
the start of treatment, the proportion of survivors in the study
group was 55+7%, and in the control group, 30+6% (p<0.05).
On the 1500th day from the start of treatment, the proportion
of survivors in the study group was 40+7%, and in the control
group, 18+5% (p<0.05). On the 2000th day from the start
of treatment, the proportion of survivors in the study group
was 11+5%, and in the control group, 4+3% (p>0.05). On
the 2500th day from the start of treatment, the proportion of
survivors in the study group was 8+4%, and there were no
survivors in the control group. Therefore, in all periods from
the start of the treatment, the proportion of survivors in the
study group was significantly higher than that in the control
group; on the 1500th day it was more than 2.2 times higher
(t=2.6, p<0.05).

To evaluate the survival of patients, tables of patient
survival were calculated (Tables 2, 3).

It is seen from the tables, the cumulative proportions of
survivors in the study group in all time intervals are higher than
those in the control group of patients. Three-year survival in the
study group was 80.1+6%, and in the control group, 56.6+7%
(p<0.05). Five-year survival among patients in the study group
was 39.4+£7%, and in the control group it was twice as low:
18.9+5% (p<0.05). Eight-year survival in the study group is also
two times higher than that in the control group, 6.5% vs. 2.9+2%
(p>0.05). The median survival in the study group in practically
all time intervals is higher than that in the control group. In the
first year, median survival in the study group was 36 months
vs. 23.7 months in the study group. In the second year, median
survival in the study group was 28.1 months vs. 17.5 months in
the control group. In the third year, median survival in the study
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group was 23.7 months vs. 11.6 months in the control group.
In the fourth year, median survival in the study group was 25
months vs. 15.9 months in the control group. In the fifth year,
median survival in the study group was 15.5 months vs. 12.9
months in the control group. In the sixth year, median survival in
the study group was 10.9 months vs. 12.6 months in the control
group. In the seventh year, 12.5 months vs. 5.3 months in the
control group. It is seen that the median survival in the sixth
year in the study group was lower than that in the control group.
Following the table data it is seen that the median survival was
decreasing every year in both groups, but it increased in both
groups in the fourth year.

The median survival in the study group was reached
for 36.5 months, whereas in the control group it was only
24.9 months.

It is seen from Table 4 that all known non-parametric tests
of assessing the similarity of survival curves have high levels
of statistical significance (p<0.05), therefore, survival curves

are not similar in the two groups: in the study group, survival
was higher than in the control group.

m CONCLUSION

The median survival in the study group is 36.5 months and
it is 24.9 months in the control group. Cumulative proportions
of survivors in the study group in all time intervals are higher
than those in the control group. Three-year survival in the
study group is 80.1£6%, and it is 56.6+7% in the control group
(p<0.05). Five-year survival among the patients of the study
group is 39.4+7%, and in the control group it is twice as low:
18.9+5% (p<0.05). About 7% of patients in the study group
survived for over 8 years.

The regimen of treatment of patients with locally advanced
tongue cancer developed by us included selective intra-arterial
multidrug chemotherapy with subsequent radiotherapy to the
primary tumor and zones of regional metastasis. It increased
the median survival, three- and five-year survival. #=
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