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Abstract

Patients with locally advanced inoperable head and neck cancer (HNC) have
an unfavorable prognosis and a rapid fatal outcome with standard systemic
chemotherapy and/or radiation therapy. The median overall survival(s) with
traditional treatment does not exceed 12-16 months.

Aim: to evaluate the long-term survival of patients and the effectiveness of
selective intra-arterial chemotherapy (IAC) in locally advanced inoperable HNC.
Material and methods. An open prospective study included 56 patients
with locally advanced inoperable HNC (stage IVA-IVB) who received
selective IAC using high doses of Cisplatin and other chemotherapy drugs
selectively injected into the arteries feeding the tumor. The studied patients
were stratified by tumor location (oropharynx, tongue, floor of the oral cavity,
and other locations), the presence of lymphatic metastases, and concomitant
pathology. The primary endpoint was an analysis of overall survival in the
medium follow-up term (mean follow-up 39 months, range 10-221 months).
The secondary endpoints were the tumor response to treatment, the safety of
the procedure, and the quality of life.

The initial cohort (n=56) was characterized by such indicators as age 59.8 +
9.8 years (41-81), men 84.8% (n=47), women 15.2% (n=9). The main risk
factors included smoking (69.7%, n=39), hypertension (93.9%, n=52), type
2 diabetes mellitus (90.9%, n=51), and atherosclerosis of the brachiocephalic
arteries (54.5%, n=30). The average comorbidity was 3.1 + 0.7 risk factors
per patient, reflecting the age and severity of the population. The localization
of the primary tumor is represented by the oropharynx (24.2%), tongue

(21.2%), bottom of the oral cavity (15.2%), and other localizations (39.4%).
The presence of metastases to regional lymph nodes was detected in 51.5% of
patients (n=28). The majority of patients (90.9%, n=51) received one SHIFT
procedure, the minority (9.1%, n=5) received two or three procedures.
Results. Of the 56 initially enrolled patients, 33 patients are alive at the time
of writing (end of 2025) (58.9%, 95% CI: 44.7-72.6). This is a significantly
higher value compared to the expected survival rate with standard treatment,
in which this indicator does not exceed 15-20% after 24-39 months. The
average tumor response to treatment was 7.9 + 5.4 according to the surrogate
effect index (range: 3.2-31.9). The incidence of complications was low
(12.1%, n=4), and included mucosal edema (n=1), hyper-salivation (n=1),
contrast leakage into neighboring structures (n=1), scratching, and a feeling
of lack of air (n=1). No deaths directly related to the WATCH procedure
were recorded.

Conclusion. Selective intra-arterial chemotherapy is an effective and safe
treatment method for patients with locally advanced inoperable head and
neck cancer, significantly improving long-term survival and quality of life
compared to standard treatment. The results of the study confirm the need to
introduce this method as a standard approach in the treatment of inoperable
forms of HNC in specialized institutions.
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CenekTtuBHasi BHyTpuapTepuasibHas XMMuoTepanus
Nnpu MecTHO-pacnpocTpaHeHHOM HeonepabenbHOM pake
ronoBbl U Wen: aHanus3 A0NTOCPOYHOW BbXKMBaeMOCTHU
B OTKPbITOM NPOCNEKTUBHOM UCCJie[0BaHNM

A.WN. 3aropynbko? 3, M.B. YepHsaeB? 3

''BY3 «OHkonornyecknii LeHTp Nel MNopoackas knuHnyeckas 6onbHuua nmenn C.C. KOgmHay [enaptameHTa
3npaBooxpaHeHus Mockebl (MockBa, Poccuiickas PenepaLms)
2PI'bY «HaumnoHanbHbIN MEAUUNHCKNIA CCNefoBaTeNbCKUi LEeHTP Tepanuu n NnpodunakTM4eckomn MeauumHbI»
MwuHsnpaBa Poccun (Mocksa, Poccuiickas defeparms)
SPFAQY BO «Poccuiickuin yHuBepcuTeT Opy6bl HApoaoB nMeHn lMatpuca JlyMym6bi»
(Mocksa, Poccuiickaa Penepauns)

AHHOTaumA

[TarueHTBI C MECTHO-PACIPOCTPaHEeHHBIM HeollepabelbHbIM PakoM TOJIOBBI
u meu (PI'II) xapakrepu3yroTcsi HeGIAaronpHUsSTHBHIM IIPOTHO30M U GBICTPBIM
JleTalIbHbIM UCXOIOM IIPH CTaHJAPTHOM CUCT@MHOW XUMUOTepaIliy W/ Hiu
JIy4eBOi Tepanud. MenuaHa obImneil BBDKMBAeMOCTH TIPH TPaJULHOHHOM
JiedeHUH He npeBbiiaer 12—-16 mecsies.

Ilenb: omeHKa JONTOCPOYHOM BBDKMBAEMOCTH HAIUEHTOB 1 3G PEeKTUBHOCTH
CeJIeKTUBHOM BHyTpHapTepuanbHou xumuoTepanuu (BAXT) npu mectHo-
pacrtpoctpaHeHHoM HeoriepabesibHoM PT'TII.

Marepuai 1 MeToabl. B OTKpBITOE MPOCIIEKTUBHOE UCCIIeJOBaHUe OBl
BKJIIOYEeHbI 56 MAllMeHTOB C MeCTHO-PaCIpOCTPAaHEHHBIM HeorepabesbHbIM
PTHI (cramus IVA-IVB), xoropsle mosnyvanu cenektuBnyio BAXT c
HCIIONB30BaHUEM BBICOKMX 103 lluciuiatiHa U Jpyrux XMMHOIIPeIaparoB C
n3bupaTebHBIM BBe[leHUeM B apTepyy, IUTalollre omyxoib. Mccienyemble
HaIMeHThl ObUIM CTPAaTUUIMPOBAHAI 110 JIOKAIU3AIUH OITyXOJIH (POTOIVIOTKA,
SI3bIK, IHO TIOJIOCTH PTa, APYTye JOKalIU3alu1), HATMIUIO TUMPaTUIeCKUX
MeTacTa30B M COIYTCTBYIOIIEH MaTojoruu. [IepBUYHON KOHEYHOM TOYKOM
6b11 aHANMU3 0OIed BBDKMBAEMOCTH B CpeIHECPOYHOM IHepCclleKTHBe
(cpenHee HabmoeHue 39 mMecsies, auarna3oH 10-221 mecsir) HabroeHMSI.
BTopUYHBIMY KOHEUHBIMHM TOUYKAMHU CTajJM OTBET OIYXOJH Ha JiedeHHUe,
6e301aCHOCTb IPOLIeAYPH, Ka9eCTBO XKU3HH.

Hcxonnas koropra (n=56) XapakTepru30Bajach TaKMMH II0KA3aTeJIIMH, KaKk
Bo3pacr 59,8 + 9,8 roma (41-81), myxxuunst 84,8% (n=47), xxenmussr 15,2%
(n=9). OcHoBHbIe daKTOpbI pUCKa BKIIo4anu kypenue (69,7%, n=39), apre-
puanbHyto runeprensuto (93,9%, n=52), caxapHbi quabet 2 tumna (90,9%,
n=51), arepockiepo3 6paxuoriedanbubix aprepuit (54,5%, n=30). Cpen-
Hsisl KOMOp6UIHOCTh cocTaBuia 3,1+0,7 ¢akTopa pucKa Ha MalMeHTa, YTo
OTpaXkaJIo BO3PACT U TSDKECTh NOMYISIUH. JIoKaIM3alys IepBUYHON OITyXOIH

mpeacTaBiieHa poTOrIoTKOM (24,2%), sizpikoM (21,2%), nHOM mosocTu
pra (16,1%), npyrumu nokanusanusmu (39,4%). Hanudure meracta3oB B
pervoHapHble TuMdaTrdeckye y3ibl BbisiBIeHo Y 51,5% nanuenTtos (n=28).
BonbimHcTBo nanuenToB (90,9%, n=51) nomyuwmno onHy npouenypy BAXT,
MeHbIIMHCTBO (9,1%, N=5) nony4Yusio JBe WK TPU MPOLeyphl.
Pesynbrarbl. 13 56 MCXOHO BKIIFOYEHHBIX NAIEHTOB HA MOMEHT HalMCaHUs
crarbu (Koner| 2025 roga) sxkusbl 33 nanuenTa (58,9%, 95% IU: 44,7-72,6).
9TO cocTaBisIeT CyILieCTBeHHO Gojiee BHICOKOe 3HAaYeHHe [0 CPABHEHHIO C
0XKMIaeMO¥ BbDKMBAEMOCTHIO TIPU CTAHJAPTHOM JIeYeHUH, TIPH KOTOPOM
3TOT MOKa3arenb He mpesbimiaer 15-20% uepe3 24-39 mecsines. CpenHuii
OTBET OITyXOJIK Ha JiedeHre CoCTaBui 7,9+5,4 1o CypporaTHOMy MMOKa3aTestio
addekra (quanason: 3,2-31,9). Yacrora ocyioxxHeHuit 6pi1a HU3Ko# (12,1%,
n=4), BKJIIOYajIa OTeK cinusucTou (n=1), runepcanuBanuio (n=1), 3arexamre
KOHTPACTa B COCEJHUE CTPYKTYPHI (N=1), IepIieHre 1 4yBCTBO HEXBATKH BO3-
nyxa (n=1). Hu opHoro jIeTanbHOro ucxosa, HEMOCPECTBEHHO CBS3aHHOTO C
npouenypoit BAXT, 3a¢pukcrupoBaHo He 6bUIO.

3axutiouenne. CeleKTHBHAs BHYTPHAPTePHAIbHAsE XUMHAOTEPAIIHS SIBIISIETCSI
3b¢eKkTUBHBIM U 6e30MaCHBIM METOJIOM JIedeHHsl ISl TTAlUeHTOB C MeCTHO-
PacrpoCTpaHeHHBIM HeonepabebHBIM PAKOM TOJIOBBI U IlIed, CYIeCTBEHHO
WIIYUIIAOIIMM [JONTOCPOYHYIO BEDKMBAEMOCTD M KA9€CTBO YKU3HH 110 CPABHEHHIO
CO CTAaHAAPTHBIM JiedeHHeM. Pe3ynbraThl MCCIIeOBAaHUS MOATBEpPXKIAIOT
HEeoBXOMUMOCTh BHEIPEHHS 3TOT0 MeTOZIa KaK CTAHIAPTHOTO MOMIXO/IA B JIeYeHHN
HeoriepabesbHbIX Gpopm PI'III B crieryanyMsrpoBaHHBIX YUPeXXIEeHUSX.
KutroueBbIe c10Ba: pak roOBBI U IIEH, CEeIeKTUBHAs BHYTPHApTepHUasIbHAs
XUMUOTEpAIusi, BBDKUBA@MOCTb, LIMCIUIaTyH, T0KaIbHO-PACIPOCTPAHeHHDIH
pak, HeornepabesibHbIN pak.
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m INTRODUCTION
Head and neck cancer remains one of the most complex
problems in today’s oncology. Every year, over
600,000 new cases of squamous cell head and neck cancer
(HNC) are registered worldwide. At the moment of being
diagnosed, over 40% of patients have locally advanced
(TNM stage III-1V). The majority of these patients are
inoperable since the tumor process has invaded into
vital structures (internal carotid artery, base of the skull,
vertebral column, orbital cavity), which severely restricts
therapeutic possibilities [1-3].
The standard approach towards treatment of the
locally advanced inoperable HNC includes radiotherapy

www.innoscience.ru

(doses of 60-70 Gy) to ensure local control, systemic
chemotherapy (Cisplatin, 5-Fluorouracil, Docetaxel) to
suppress systemic progression, and combined treatment,
or concurrent chemoradiotherapy (CRT).

However, the results of such approaches are most
often unsatisfactory. The median of overall survival in the
standard concurrent CRT is not over 12—-16 months, and
5-year survival varies in the range of 15-40% depending
on the tumor localization, stage, and the patient’s overall
condition. For patients with stage 4B/4C (most prevalent
in the group of inoperable patients) the prognosis is even
poorer: the median of overall survival is 3-9 months, and
one-year survival is below 20% [4-6].
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Chemotherapy is associated with high toxicity that
significantly reduces the quality of life of patients.
The patients develop such complications as grade 3 —
4 hematologic toxicity (in 40-60% patients), mucositis
necessitating parenteral feeding (in 30-40%), xerostomia,
impairments of hearing and speech function (often as
remote effects), and mortality related to treatment (2—-5%).

At the same time, surgical intervention in the case
of locally advanced HNC is often not possible from a
technical perspective and/or may result in a critical loss
of function and quality of life (loss of voice, chewing,
swallowing, deformation of physique) [7-9].

AN alternative approach that became widely spread in
Japan and that is being implemented in other countries
involves selective intra-arterial infusion of high doses of
drugs directly into the tumor-feeding arteries (IAC). The
advantages of this approach are the high concentrations
of drugs in the tumor (10-100-fold increase vs. systemic
delivery), minimal systemic toxicity (caused by fast
metabolism of the drugs in the liver and by local
neutralization), preservation of the function (possibility
of organ-saving approach without radical surgery)
and improved prognosis (some studies show results
approaching those of radical surgery) [10-11].

Notwithstanding the notable outcomes, the TAC
method is less common in Russia. This is related to the
need of special equipment (angiograph), the need to train
specialists in the field of imaging and interventional
vascular surgery, lack of sufficient publications in the
Russian language providing data on long-term survival.

This study intends to demonstrate our own experience
of using selective IAC in inoperable HNC with an analysis
of long-term survival.

m MATERIAL AND METHODS

Study design and patient selection

The open prospective cohort study was performed in
2020-2021 on the clinical site of the Peoples’ Friendship
University of Russia by the same surgical team.

Inclusion criteria: the study enrolled 56 consecutive
patients with a confirmed diagnosis of squamous cell
carcinoma of the head and neck, locally advanced
disease (stage IVA-IVB), inoperable status defined as the
impossibility to perform radical tumor resection without
critical damage to vital structures (internal carotid artery,
skull base, spine, orbit), absence of distant metastases (M0),
age >18 years, and ECOG performance status of 0-2.

Exclusion criteria: presence of distant metastases;
metastatic disease from other organs; pregnancy and
lactation, history of intolerance to Cisplatin; creatinine
clearance <60 mL/min; thrombocytopenia <50x10%/L.

Assessed parameters: tumor response (assessed via a
CT-based surrogate efficacy endpoint); complications of
[AC (immediate and delayed); current patient status (alive/
deceased); follow-up duration.

Statistical processing of data was performed in
the Statistica 12.0 software suite. The distribution
of quantitative data was tested for normality using
the Shapiro—Wilk test. For normally distributed
data, parametric tests were applied (Student's t-test
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for independent samples); results are presented as
arithmetic mean and standard deviation (M + SD).
Qualitative variables are presented as absolute values
and percentages [n (%)]. The 95% confidence interval
for proportions was calculated using the Wilson method.
Differences were considered statistically significant
at a p-value <0.05. Survival analysis was performed
using the Kaplan—Meier method with estimation of the
median follow-up period.

Selective IAC was administered under local anesthesia
by highly qualified endovascular surgeons (experience of
5+ years) in specialized angiography laboratories. Before
the procedure, complex visualization of the primary tumor
and of the regional vascular architectonics by three-
dimensional angiography and magnetic resonance imaging
was performed. This allowed for a precise identification of
the arterial features of tumor blood supply, identification
of variant anatomy of the vascular pool and to plan an
optimal approach. Based on the results of the preoperative
planning, selective catheterization of arteries feeding the
primary tumor was performed.

Depending on the tumor location, the external carotid
artery, lingual artery, facial artery, maxillary artery
or their branches were cannulated. Ensuring optimal
catheterization selectievty was critically important
to minimize systemic toxicity and to maximize local
accumulation of the drug in the tumor. In the next stage,
super-selective microcatheterization was performed
by implanting a microcatheter directly in the arterial
branched directly feeding the tumor tissue. This ensured
the maximum selectivity of the infusion providing
concentrated delivery of the drug to the lesion focus while
minimizing the drug contact with the surrounding healthy
tissues.

Infusion of high doses of Cisplatin (usually, 100-150 mg
per each catheterized arterial territory) was administered
via microcatheters with simultaneous intravenous infusion
of sodium thiosulfate. Sodium thiosulfate had the critical
role of a neutralizing agent quickly inactivating the
Cisplatin in the systemic bloodstream and drastically
lowering the risk of development of nephrotoxicity,
ototoxicity and other systemic adverse effects traditionally
observed in parenteral administration of Cisplatin.

The drug infusion was performed in conditions of
a temporary controlled blood flow reduction in the
catheterized arthery by moderate increase of the arterial
blood pressure and decrease of the linear blood flow
velocity. This created a local hypoxic micro-environment
in the tumor: according to contemporary concepts, it
potentiates the cytotoxic effect of the drug in a substantial
manner by accelerating apoptosis of the tumor cells and
increasing their sensitivity to the effect of Cisplatin.
Besides, the decrease of the local blood flow slows down
the drug dilution in the tumor tissue thereby assisting its
prolonged effect on the tumor cells.

Throughout the procedure, distribution of the contrast
and the drug in the arterial system and in the tumor were
radiologically controlled. The use of digital subtraction
angiography allowed for a real-time assessment of the
blood flow, exclusion of incidental flow of the contrast to
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Initial cohort Patients alive at the time of Deseased patients
(n=56) follow-up (n=33, 58.9%) (n=23, 41.1%)

Category Parameter
Age, years
Demography Men
Women
Smoking

Harmful habits
Alcohol abuse

Arterial hypertension
Cardiovascular Type 2 diabetes mellitus

comorbidity BCA atherosclerosis

Avg. comorbidity (factors per patient)
Primary tumor localization:
Oropharyngeal cavity
Tongue
Floor of the mouth
Other localization*

Lymph node involvement (N-status):
N+ (with metastases)

Tumor
characteristics

NO (without metastases)

n (%) or M£SD n (%) or M*SD n (%) or M£SD

59.8 + 9.8 (41-81) 60.1+95 59.2 +10.3
47 (83.9%) 28 (84.8%) 18 (78.3%)
9 (16.1%) 5 (15.2%) 4 (17.4%)
38 (69.6%) 23 (69.7%) 15 (65.2%)
28 (50.0%) 16 (48.5%) 12 (52.2%)
52 (92.9%) 31 (93.9%) 21 (91.3%)
51 (91.1%) 30 (90.9%) 21 (91.3%)
30 (53.6%) 18 (54.5%) 12 (52.2%)
3107 3107 3107
13 (23.2%) 8 (24.2%) 5 (21.7%)
12 (21.4%) 7 (21.2%) 5 (21.7%)
9 (16.1%) 5 (15.2%) 4 (17.4%)
22 (39.3%) 13 (39.4%) 9 (39.1%)
28 (50.0%) 17 (51.5%) 11 (47.8%)
28 (50.0%) 16 (48.5%) 12 (52.2%)

Notes. Other localizations: laryngopharynx, piriform sinus, tongue root, hard palate, palatine tonsil, epiglottis.
lNpumeyaHus. [ipyaue nokanusayuu — 20pmaHo2/10mka, 2pyweBUOHbIl CUHYC, KOPeHb Si3bika, mBepdoe Hebo, HebHas MuHOanuHa, Had20pmaHHUK.

Table 1. Clinical characteristics, treatment regimens, and long-term outcomes in patients with inoperable locally advanced head and neck

cancer who received selective intra-arterial chemotherapy (n=56)

Ta6nuua 1. KnuHuyeckas xapakmepucmuka, CXeMbl fie4eHus U 00f20CPoYHbIe pesyibmamsl y nayueHmoB C HeonepabesbHbIM JI0KabHO-
pacnpocmpaHeHHbIM PaKkoM 20J10BbI U LWeU, NOYYUBLUX CesIeKMUBHYI0 BHYmpuapmepuasbHyo xumuomepanuro (n=56)

adjoining arterial branches and checking the adequacy of
infusion to the target area.

After the infusion, the microcatheter and the standard
catheter were gradually retrieved with control angiography
to visualize the vascular patency, lack of thrombosis,
dissection of the wall or other angiographic complications.
Once homeostasis was achieved in the place of arterial
puncture and bleeding was controlled, the patients were
transferred to an intensive follow-up ward.

Throughout the follow-up period after the procedure,
intensive parenteral hydration with saline solutions was
administered to prevent acute kidney damage, and highly
potent anti-nauseants were prescribed (antagonists of
5-hydroxy-triptamine-3 and corticosteroids) to prevent
nausea and vomiting; in case of necessity, additional
nephroprotective agents were used.

m RESULTS

Characteristics of the initial and the studies cohort

The study included 56 patients with inoperable locally
advanced head and neck cancer (IVA-IVB). The initial
cohort was characterized with a prevalence of men
(83.9%, n=46) over women (16.1%, n=9) at the median
age of 59.8 + 9.8 years (in the range of 41-81 years).
Harmful habits were seen often, 69.6% of the patients
were smokers (n=38), and half of patients (50.0%) had a
history of alcohol abuse (n=28).

Cardiovascular comorbidity was extremely high,
which reflected the age and the severity of condition of
the population. Arterial hypertension was seen in 92.9%
patients (n=52), type 2 diabetes mellitus in 91.1% (n=51),
atherosclerosis of brachiocephalic arteries in 53.6%
(n=30). The average cumulative comorbidity burden was
3.1 £ 0.7 factors per patient. The primary localization of the
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tumor varied between such locations as the oropharyngeal
cavity (23.2%, n=13), tongue (21.4%, n=12), floor of the
mouth (16.1%, n=9), pyriform sinus, laryngeal pharynx,
epiglottis and other locations (39.3%, n=22). Half of the
patients (50.0%, n=28) had regional lymphatic metastases
(N+), the remaining half (50.0%, n=28) had no lymphatic
involvement (NO) (Table 1).

Treatment results

Selective IAC was administered using three major
schemes. The DC scheme (Docetaxel + Cisplatin)
was used in 39.3% patients (n=22), CF (Cisplatin +
5-Fluoruracil) in 33.9% (n=19), DCF (Docetaxel +
Cisplatin + 5-Fluoruracil) in 26.8% patients (n=15). The
absolute majority of the patients (90.9%, n=30) underwent
one procedure of selective IAC, while the rest of the
patients underwent two (3.0%, n=1) or three procedures
(6.1%, n=2) (Table 2).

At the time of analysis, after the median 39 months of the
follow-up (range of 10-221 months) 33 patients from the
initial cohort were alive (58.9%, 95% confidence interval:
44.7-72.6), and 23 patients were deceased (41.1%). It is
of critical importance that the initial characteristics of the
living and the deceased patients were practically identical
which eliminated the selection bias in the analysis of
results. Among the living patients, the tumor response
was 7.9 + 5.4 (range: 3.2-31.9), and the optimal result
(score >10) was attained in 36.4% patients (n=12). The
complications of the selective IAC were seen infrequently,
in 12.1% patients (n=4), and all complications were minor
(Grade 1-2): swollen mucosa (n=1), hypersalivation (n=1),
contrast influx (n=1), one undefined complication (n=1).
The mortality related directly to the procedure was 0%.

The flow of 56 patients (Fig. 1) with inoperable head
and neck cancer (stage IVA-IVB) over three schemes

41


http://www.innoscience.ru

OHKONOIrn4A, ny4eBAA TEPANMNA

Tom 11 (1) 2026

Hayka u UHHOBauUuK B MeauLuHe

Chemotherapy scheme Initial cohort (n=56)

DC (Docetaxel + Cisplatin)
CF (Cisplatin + 5-Fluoruracil)
DCF (Docetaxel + Cisplatin + 5-Fluoruracil)

Number of procedures:
IAC characteristics One procedure
Two procedures

Three procedures

Tumor response (M+SD)
Treatment response

and safety Range (min.—max.)

Optimal response (score 210)

Swollen mucosa (Grade 1)

Ereeasliekics Hypersalivation (Grade 1)

complications Contrast influx (Grade 1)

Irritation and sensation of lack of air

Procedure-related mortality

Total number of patients
Long-term outcomes
Follow-up median, months (range)

Overall three-year survival

Patients alive at the time of
follow-up (n=33, 58.9%)

12 (36.4%)
11 (33.3%)
8 (24.2%)

Deceased patients
(n=23, 41.1%)
9 (39.1%)

7 (30.4%)
7 (30.4%)

22 (39.3%)
19 (33.9%)
15 (26.8%)

= 30 (90.9%) =
- 1 (3.0%) -
= 2 (6.1%) =

= 79454 =
= 3.2-31.9 =
= 12 (36.4%) =
= 4 (12.1%) =
= 1 (3.03%) =
= 1 (3.03%) =
= 1 (3.03%) =
= 1 (3.03%) =
= 0 (0%) =

56 (100%) 33 (58.9%) 23 (41.1%)
= 39 (10-221) =
= 58.9% (95% Cl: 44.7-72.6) -

Notes. DC = Docetaxel + Cisplatin (122 mg Cisplatin per arterial area + Docetaxel 75 mg/m?). CF = Cisplatin + 5-Fluorouracil (100-150 mg Cisplatin intravenously
delivered to the artery + 500 mg/m? 5-FU intravenously). DCF = Docetaxel + Cisplatin + 5-Fluorouracil (triple scheme
for extremely common tumors). Tumor response rate - radiographic assessment of tumor regression (higher values indicate a better response).

lMpumeyaHus. DC = louemakcen + LJucnnamuH (122 Mz LjucnnamuHa Ha apmepuasnbHyto meppumoputo + [louemaxcen 75 mz/mM?. CF = ucnnamuH +
5-®mopypauun (100-150 me LjucnnamuHa B/B docmaska B apmeputo + 500 me/m? 5-dY B/B). DCF = [Jouemakcen + LjucnnamuH + 5-®mopypauun (mpoliHas
cxeMa 05151 KpaliHe pacnpocmpaHeHHbIx onyxonel). [okasamenb omBema onyxonu — paduozpaguyeckasl oueHka pezpeccuu onyxosu (6onee BbicoKue 3Ha4eHust

yKasblBatom Ha nyqwuli omaem).

Table 2. Treatment regimens and long-term outcomes in patients with inoperable locally advanced head and neck cancer who received

selective intra-arterial chemotherapy (n=56)

Ta6nuya 2. CxeMbl nedeHuUs u A0120CPOYHble pedyibmamal y NayueHmMoB ¢ HeonepabebHbIM JI0KalbHO-PacnpoCMpPaHeHHbIM PaKoM
20/10BbI U Weu, NoMy4uUBWUX CeNleKmUBHYH BHympuapmepuasbsHyo xumuomepanuto (n=56)

of selective IAC (DC — Docetaxel + Cisplatin, CF —
Cisplatin + 5-Fluoruracil, DCF — Docetaxel + Cisplatin +
5-Fluoruracil) shows, by final outcomes, a similar 58.9%
survival regardless of the chosen chemotherapy scheme
(n=33 living, n=23 deceased at the moment of analysis).

In our study (Fig. 2), the patients with locally advanced
inoperable head and neck cancer who underwent TAC
by 39th month (median follow-up term) had a survival
of 58.9%. The curve is mild (blue line), with no drastic
falls, which shows a long-term control of the disease. The
second curve reflects literature data (median of 12-16
months, 3-year survival of ~20%). It demonstrated fast
decline of survival, the median (intersection of 50%) is
reached at the 14th month. In this way, the IAC method
takes patients from the 1-year median survival to a group
of long-livers.

m DISCUSSION

The bubble chart (Fig. 3) shows a paradoxical
discrepancy between the extremely high comorbidity of
patients and the achieved long-term survival. The X-axis
shows the number of cumulative risk factors (arterial
hypertension, type 2 diabetes mellitus, atherosclerosis,
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Figure 1. Flow diagram of included patients in selective intra-arterial
chemotherapy for inoperable head and neck cancer.

PucyHok 1. [JuazpamMmMa NomoKa BK/IO4EHHbIX NayueHmos
npu cenekmusHoU BHympuapmepuasnbHoll xumuomepanuu
HeonepabesibHO20 paka 207108kl U LUeU.
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Treatment method 3-year OS Median OS Comorbidity

This study (IAC) 58.9% 39 months 56 (100% inoperable) 3.1+ 0.7 (extreme)
Standard CRT 18-35% 12-16 months Varied Normal
Systemic CT only 10-15% 6—12 months Varied Selected (low risk)
RADPLAT (D. Yoshida) 78% 60+ months 102 (some operable) Normal
Aigner et al. (DC only) 65% NR 97 Not reported
Palliative care <5% 3-9 months Varied High

Table 3. Comparison of the results obtained with other studies and treatment options
Tabnuya 3. CpaBHeHuUe noy4eHHbIX pe3y/ibmamoB C Opy2uMu UcC/1edoBaHUsIMU U BapuaHmamu fiedeHust

Higher survival with selective IAC vs. standard CRT (48 months)

Study group mantains 5 VS 15% i cantrol

- Selective IAC (n=56)
— Standard CRT (control)

Time (months)

Figure 2. Kaplan - Meier curve plot for patients with completed IAC.

PucyHok 2. [pacpuk kpuBbix KannaHa — Maliepa y nayueHmos c
BbINOMHEHHbIM BAXT.

smoking; range of 2—4 factors). The Y-axis shows the
outcome (alive vs. deceased). The size of the bubble
matches the number of patients in each category. Even
though 92.9% were hypertensive, 91.1% diabetics, and
53.6% had atherosclerosis (average comorbidity 3.1 +
0.7), 58.9% reached long-term survival. This shows that
selective IAC is a safe and effective method for high-
risk patients who would have not qualified for systemic
chemotherapy.

Comparison against other methods

The survival of 58.9% in our study demonstrates
clinical advantages of selective IAC versus published
results of alternative methods. According to Cochrane
Systematic Review on treatment of inoperable cancer
of the head and neck, concurrent chemoradiotherapy
yields 3-year overall survival in the range of 18-35%,
whereas systemic palliative chemotherapy restricts to
10-15% (OS median of 6—12 months). In the cohorts
receiving only the palliative treatment, 3-year survival
does not exceed 5%. The results of our study are between
the reference method of super-selective intra-arterial
chemoradiotherapy (RADPLAT, 78% according to D.
Yoshida, 2023) and other published series of selective
IAC. Thus, K.R. Aigner et al. (2019) analyzed 97 patients
and reported 65% 3-year survival in selective intra-arterial

www.innoscience.ru

Comorbidity & Survival by Scheme

@® DCF Scheme @ CFScheme @ DC Scheme

[ (-] @

Qutcome

2 3 4
Comorbidity

Figure 3. The relationship between cumulative cardiovascular
comorbidity and long-term survival with selective intra-arterial
chemotherapy.

PucyHok 3. Bzaumocssdb Mexdy KyMynsimusHoU
KapouoBacKynsipHol KoMoOpbUGHOCMbIO U 00/120CPOYHOU
BbIXUBAEMOCMbIO NPU cefleKmuBHOU BHympuapmepuasnbHoll
Xumuomepanuu.

chemotherapy without radiological treatment, and M.S.
Olshansky et al. (2020) showed in a retrospective study
that selective IAC is 88% more efficient than the systemic
chemotherapy in the OS median criterion (325 days vs.
173 days, p<0.01) [12-15].

m CONCLUSION

Selective IAC is an effective and safe method of
treatment of inoperable head and neck cancer that yields
significantly better results than the traditional approaches.
The achieved 58.9% long-term survival is a considerable
improvement as compared to expected survival in standard
treatment. The method features an especially favorable
safety profile (12.1% minor complications, zero procedure-
related mortality), preservation of function and possibility
of delivery to high-risk patients. The results comply
with international standards and show the potential of
combined approaches. Selective IAC should be regarded
as a standard treatment approach in specialized institutions
that have the required equipment and experience. Further
randomized studies are needed to optimize protocols
of combined treatment (IAC + radiotherapy + systemic
chemotherapy) and to identify prognostic factors. #=
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