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INDIVIDUAL ORAL HYGIENE QUALITY INFLUENGE ON THE SEVERITY
OF POST-RADIATION MUCOSITIS IN PATIENTS WITH SQUAMOUS
CELL CARCINOMA OF THE OROPHARYNGEAL REGION
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ABSTRACT

Purpose of the study. Assessment of the quality of individual oral hygiene in patients with squamous cell oropharyn-
geal cancer before and after radiation therapy.

Materials and methods. Examined 76 patients with squamous cell carcinoma of the oropharyngeal region. For all
patients, before and after radiation therapy, evaluated the hygienic state of the oral cavity using indices: index of indi-
vidual hygiene (Green V.), Silness-Loe index (Gl), index of prevalence of periodontal diseases (CPITN).

Results. The number of males was higher than that of females: 52 (68.4%) versus 24 (31.6%). Before radiotherapy,
52 (68.4%) patients had gingivitis, 66 (86.8%) had periodontitis, 43 (56.5%) had metal crowns, and 57 (76%) had
destroyed teeth. All patients (100%) had oral mucositis after radiation therapy. We found a significant negative trend:
the Green V. index changed by 29.2%, CPITN indicators-by 38%, GI — by 31.2% (p<0.05). There was also a direct
dependence of the severity of oral mucositis on the total dose of radiation. Thus, patients with squamous cell carci-
noma of the oropharyngeal region develop severe oral mucositis with a total radiation dose of 30 Gy and above. The
probability of occurrence of oral mucositis of 4 severity is possible in 2/3 cases with a total radiation dose of 40 Gy
or higher.

Conclusion. The severity of oral mucositis depends on both the total radiation dose and the initial dental status of the
patient. Therefore, quality control of individual oral hygiene and periodontal support for patients with oral malignan-
cies should be carried out throughout the patient's treatment.

Keywords:
head and neck cancer, squamous cell carcinoma of the oropharyngeal region, oral mucositis, index
of individual oral hygiene, index of prevalence of periodontal diseases, radiation therapy
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OPUTMHANBbHASA CTATbA

B/MAHWUE KAYECTBA UHAMBUAYANBHOWN TUTUEHBI MTOIOCTH PTA HA TAXECTb
NOCTNY4EBOTO MYKO3UTA Y NALLUEHTOB C NMNOCKOKNETO4YHBIM PAKOM
OPO®APUHTEANIbHOW OBJIACTH

A.M.AeaHecoB'? E.H.lBo3aukoBa’, T.B.TapacoBa®, [l.A.Xaiigap', A.A.Bunorpagosa’, U.A.3axapkun®

1. ®rAQY BO «Poccuitckuii yHuBepcuTeT ApyX6bl HAPOAOBY,
117198, Poccuitickas ®Oepepaums, r. Mocksa, yn. Muknyxo-Maknas, 4. 6

2. ®I'BY «Poccuiickuii HayuHbIi LEHTP peHTreHopaavonorin» MuHuctepcTea 3gpaBooxpaHenmns Poccuiickoin depepavimm,
117997, Poccuiickas Gepepaums, r. MockBa, yn. MpogcotosHas, a. 86

3. rb0Y BO «HaumoHanbHblii nccnepoatenbckuii MopaoBCKHMIA rocyfapcTBeHHbI yHuBepcuTeT M. H.M. Orapésa,
430005, Pecny6nuka Mopgosus, r. CapaHck, yn. bonblesuctckas, 4. 68

PE3IOME

Lienb uccneposanusa. OueHka kayecTsa MHAMBUAYANTbHON FTUIMEHbl MONOCTU pTa NaLNEHTOB C NIOCKOKIETOYHbIM
pakom opodapuHreanbHoO 0651acTK fO U NOC/ie Jly4YeBoii Tepanuu.

Matepuanbi u MeToabl. Bbinn o6cnenoBaHbl 76 MaLMEHTOB C NJIOCKOKNETOYHbIM PakoM opodapuHreanbHo obna-
cTn. Y BCex NauMeHTOB A0 Havasna Jiy4yeBoi Tepanuv 1 Nocne ee 3aBepLUeHWs OLLeHMBaAN FTUMrmeHnyeckoe cocTos-
HWe pPOTOBOW MOMIOCTU C MOMOLLBIO UHAEKCOB: MHAEKC UHAMBUAYanbHOM rurmeHbl (Green V.), fecHeBOW MHAEKC
Silness-Loe (Gl), MHAEeKC pacnpocTpaHeHHOCTH 6oneaHelt napogoHTa (CPITN).

PesynbTatbl. KonimuectBo My)XUuH 6b1510 60/IbLLE MO CPABHEHMIO C IMLI@MU XKeHcKoro nona: 52 (68,4%) npotus 24
(31,6%). [lo Hauyana ny4yesoit Tepanumn y 52 (68,4%) NaLMeHTOB 6bln BbIIBNIEH TMHIMBUT, Y 66 (86,8%) YenoBek —
napoAoHTKT, Yy 43 (56,5%) — Hanuune MeTanIMYecknx KOpoHoK, y 57 (76%) — Hanunume paspylueHHbix 3y6oB. Mocne
OKOHYaHuWs Nly4eBoii Tepanum y Bcex nauneHToB (100%) 6bin 3adUKCMpoBaH opasibHbli MyKO3UT. Mbl BbiSBUU
[OCTOBEPHYHO OTpULaTeNIbHYIO AUHAMKKY: uHAeKC Green V. namenwncsa Ha 29,2%, nokasatenu CPITN — Ha 38%,
Gl — Ha 31,2% (p<0,05). Takxe 6bina 3aMKcUpoBaHa NpsiMasi 3aBUCUMOCTb CTEMEHU TSXKECTU OPanbHOrO MyKO-
31Ta OT CyMMapHOW [03bl 06nyyeHus. Tak, npu cymMapHoi aose o6nyyenus 30 Ip 1 Bbilwe y NauueHToB CO 3/10-
KayecTBeHHbIMU HOBOOGpa3oBaHusiMU (3HO) nNonocTu pra pasBUBaETCS OpasbHbI MyKO3WUT TSXKEMOMN CTEMEHU.
Mpu cymmapHoi fo3se o06syvenuns 40 'p u Bbille BEPOATHOCTb MOSIB/IEHUSI OPanNbHOro MyKosuTa 4 CTeneHn Tsaxe-
CTW BO3MOXHa B 2/3 cnyvaes.

3akntoueHue. CTeneHb TAXKECTU OpasIbHOrO MyKO3MTa 3aBUCUT U OT CYMMapHOW J03bl 06JTy4eHUS, U OT UCXOZHOMO
CTOMAaTO/IONMYECKOro ctaTyca nauuneHTta. [10aToMy KOHTPOSIb KayecTBa MHAMBUAYANbHOW MMIrMeHbl NOAOCTH pTa
1 MapoAOHTONOrMYecKoe conpoBoxaeHne nauneHtos ¢ 3HO NOAOCTM pTa AOMKHbBI MPOBOAUTLCA Ha NPOTAXEHUN
BCEero JleyeHns naumneHTa.

KntoueBble cnosa:

pak rofoBbl U LUeW, NIOCKOKIIETOUYHbI pak opodapuHreanbHon 061acTu, opasnbHbll MyKO3WUT, MHAEKC
VMHAWBUAYaNbHOW r’MrMeHbl pOTOBOM MOJIOCTU, UHAEKC PAcNpOCTPaHEHHOCTM 60/1e3HeN NapofoHTa,
nyyeBas Tepanus
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A.M.Avanesov, E.N.Gvozdikova, T.V.Tarasova, D.A.Khaydar*, A.A.Vinogradova, |.A.Zakharkin / Individual oral hygiene quality influence on the
severity of post-radiation mucositis in patients with squamous cell carcinoma of the oropharyngeal region

Oral cancer is the most common malignant
disease of the head and neck [1, 2, 3]. This no-
sology ranks 5—-6 among oncological diseases
[4]. The prevalence of oral malignancies (OM)
in 2018 reached 28.5 cases per 100,000 pop-
ulation, which is 17.5% more than in 2013. The
proportion of patients with newly diagnosed
malignant tumors of the oral cavity stage 1-2 is
36.9 per cent. The five-year overall survival rate in
this group of patients is 40-50% [4]. In 2018 the
percentage of patients with overall survival more
than 5 years was 51.9% in Russia.

Radiation therapy is most common indepen-
dent method in the treatment of oral malignan-
cies (17.0%), and in 38% of cases in combination
with other methods (Fig. 1). According to various
authors, patients have after radiation therapy, in
most cases post-radiation complications in the
form of edema, hyperemia, wet desquamation of
oral tissues, with the formation of ulcers [5, 6].

Most authors believe that smoking, alcohol, and
papillomavirus infection are risk factors for devel-
oping not only squamous cell carcinoma of the
oropharyngeal region, but also for the formation
of oral mucositis [7-10]. The researchers also no-
ticed that the severity of post-radiation oral mu-
cositis depends on the initial hygienic state of the
oral cavity, the total radiation dose, and the quality
of oral care during radiotherapy [11, 12].

= Only radical surgical management
= Only radiation treatment
Combined (chemoradiotherapy)
Complex treatment (except chemoradiotherapy)

= Radiation therapy in combination with other methods

Purpose: to estimate the quality of individual
oral hygiene in patients with oropharyngeal squa-
mous cell carcinoma before and after radiation
therapy.

MATERIALS AND METHODS

We have observed 76 patients with clinically
and morphologically confirmed oropharyngeal
squamous cell carcinoma. Radiation therapy was
performed in all patients included in the study.
We registered indicators, during the hygienic
state of the oral cavity assessing: the index of in-
dividual hygiene (Green V.), the gingival index of
Silness-Loe (Gl), the index of the prevalence of
periodontal diseases (CPITN). We assessed the
severity of oral mucositis using the RTOG scale,
also taking into account the area of the mucosal
lesion, the nature of the discharge (mucosal/hem-
orrhagic/purulent), the presence of ulcers, etc.

The quality control of individual oral hygiene
and periodontal support of patients with oral ma-
lignancies (n=76) was performed by the dentist
both initially (before the start of radiation thera-
py) and after the end of radiotherapy.

Statistical processing of the material was car-
ried out with the program “STATISTICA 6.0". The
reliability of differences between quantitative in-
dicators was assessed using the Mann — Whit-

Other localisations tumors of

head and neck 24%

Oropharyngeal lesion 24%

20%

Damage of the oral bottom

Tongue damage 32%

=% 0% 10% 20% 30% 40%

Fig. 1. Treatment types of oral cavity malignant tumors

Fig. 2. Distribution of patients by tumor location
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ney test. The differences were considered signif-
icant at p<0.05.

RESULTS

The average age of patients was 52+11 years.
The number of males was higher than the num-
ber of females: 52 (68.4%) versus 24 (31.6%).

Figure 2 shows the distribution of patients
by tumor location. Malignancies of the tongue
(32%) prevailed among cancer lesions in oth-
er areas. Figure 3 shows a comparison of the
number of patients according to the revealed
degree of morphological differentiation of the
oropharyngeal region of the malignancies. In
our study, more than half of the patients were
with moderately differentiated oropharyngeal
cancer.

Before the radiation therapy, 52 (68.4%) pa-
tients had gingivitis, 66 (86.8%) people had peri-
odontitis, 43 (56.5%) had metal crowns, and 57
(76%) had destroyed teeth. Indicators of the
Green V index were 1.78+1.12 before the radia-
tion therapy. In most cases, the oral hygiene in-
dex was considered satisfactory. The CPITN in-
dex before radiotherapy was 2.12+0.43, and the
Gl index was 2.41+0.39, which indicates the need
for professional oral hygiene.

After the end of radiation therapy, oral mucosi-
tis was detected in all patients (100%) (table 1).

The Green V., Gl, and CPITN indexes have
significantly worsened: 2.48+0.29, 3.5+0.40,
3.40+0.38 accordingly. A significant negative dy-
namics was found for all indicators of the oral hy-
giene index: the Green V index changed by 29.2%,
CPITN indicators — by 38%, Gl-by 31.2% (p<0.05).

Table 1. Distribution of patients with oral malignancies according to the severity of oral mucositis after the end of radiation

therapy

The severity of oral mucositis

Patients with oral malignancies

n %

1 Hyperemia light pain (no need to use painkillers) 1 1.31

2 Focal mucositis, with possible production of serous-hemorrhagic 9 11.84
discharge, edema, there may be moderate pain (painkillers re required) :
Significant fibrinous mucositis, there may be severe pain (narcotic

3 o ; 39 51.3
anesthesia is required)

4 Ulcer, necrosis, bleeding 27 35.55

Low-differentiated cancer l 2
Weakly differentated cancer _ Y

MOderate diﬁerenﬁated caneet _ *®

Highly differentiated cancer _ 12

Fig. 3. The number of patients identified
by the degree of morphological
differentiation of the oropharyngeal
malignancies



South Russian Journal of Cancer 2020, v.1, N22, p. 6-12

A.M.Avanesov, E.N.Gvozdikova, T.V.Tarasova, D.A.Khaydar*, A.A.Vinogradova, |.A.Zakharkin / Individual oral hygiene quality influence on the
severity of post-radiation mucositis in patients with squamous cell carcinoma of the oropharyngeal region

Green V. and CPITN levels before and after radio-
therapy are shown in figures 4 and 5.

We have detected a direct correlation between
the severity of oral mucositis and the total radi-
ation dose. Thus, with a total radiation dose of
30 Gr or higher, patients with oral malignancies
develop severe oral mucositis. But with a total
radiation dose of 40 Gr or higher, the appearance
of ulcerative lesions of the oral mucosa was de-
tected in 75% of patients.

DISCUSSION

It is proved that post-radiation oral mucositis
begins to manifest at a total radiation dose of
20 Gr or higher [11]. At a cumulative dose of 30 Gr
or higher, the ulcerative-necrotic form of mucosi-
tis begins to develop [11]. Our study shows that
with a total radiation dose of 40 Gr or higher, the
probability of oral mucositis of 4 degrees of se-
verity is possible in 2/3 of cases. In oral mucosi-
tis, the greatest discomfort is pain, the intensity
of which can affect the treatment of the underly-
ing disease and the quality of life of the patient.

Most researchers believe that the rate of de-
velopment and severity of post-radiation oral mu-
cositis is influenced by the initial dental status of
the patient [12, 13, 14, 15]. Some patients already
need professional oral hygiene before the start of

3
2'5 —
2

B Before radiation therapy [l After radiation therapy

radiation therapy, which should be continued af-
ter the end of radiotherapy [1]. Our study showed
that patients had a CPITN index of more than
2 points, and they needed treatment and preven-
tion of oral diseases.

Patients with oral mucositis require special
oral care: brushing with a soft toothbrush, regular
replacement of the toothbrush, the use of dental
floss and rinses with antiseptics and moisturiz-
ers[12,16,17,18].

The oral care regimen for patients with oral
malignancies should include brushing their teeth
with a soft toothbrush, regularly replacing the
toothbrush, flossing, and using soft rinses and
moisturizers [12, 19].

CONCLUSIONS

The "insidiousness" of post-radiation oral mu-
cositis consists of several factors: the devel-
opment of damage to the oral mucosa with the
addition of necrobiotic processes, intense pain
and a decrease in the quality of life. The sever-
ity of oral mucositis depends on both the total
radiation dose and the initial dental status of the
patient. Therefore, the quality control of individ-
ual oral hygiene and periodontal support for pa-
tients with oral malignancies should be carried
out throughout the patient's treatment.

4
3,5
3

2,5
2 ——

M Before radiation therapy [l After radiation therapy

Fig. 4. Individual hygiene index (Green V.) before and after
radiation therapy (p<0.05)

10

Fig. 5. The index of periodontal diseases spread (CPITN) before
radiation therapy and after its termination (p<0.05)
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ABSTRACT

Purpose of the study. To assess the potential of sonography in the diagnosis of pelvic tumors in children.

Patients and methods. We retrospectively analyzed results of ultrasound examination of the small pelvis, abdom-
inal cavity and retroperitoneal space in 110 children with pelvic cancer referred for examination and treatment to
National Medical Research Centre for Oncology of the Ministry of Health of Russia, distinguishing the most signif-
icant ultrasound parameters regardless of the tumor histological structure. 69.1% of patients were diagnosed with
germ cell tumors, including 72.4% with gonadal and 27.6% with extragonadal tumors, 85.8% with sacrococcygeal
tumors, 9.5% — uterine and 4.7% — vaginal tumors. Rhabdomyosarcoma was detected in 25.4%, neuroblastoma in
4.5% and a primitive neuroectodermal tumor in 1%. Standard ultrasound examination was performed using scan-
ners Philips 1U22 (USA) and Logic 400 MD (GE, USA) with convex transducers (3.5-5.5 MHz) in grayscale, color
Doppler and power Doppler modes.

Results. The first stage of diagnostics showed that malignant pelvic tumors were characterized with an irregular
shape registered in 97 (88.2%; p<0.0001), uneven, fuzzy contours — 94 (85.5%; p<0.0001), heterogeneous echo-
structure — 102 (92.7%; p<0.0001), in 70 people (63.6%; p=0.001) due to cystic inclusions, calcified inclusions were
found in 37 (33.6%; p>0.05); tumor echodensity was reduced in 75 children (68.2%; p=0.001). Dopplerography in most
patients — 100 (90.9%) — registered a hyperintense intratumoral blood flow, mainly of an arterial type, with maximum
arterial velocities (MAV) ranging from 12.5 to 45 cm/s, average MAV = 30+2.7 cm/s. The specificity of the method
was 86.3% (p=0.001), sensitivity 85.2% (p=0.011), accuracy 87.5% (p=0.014). Ultrasound monitoring was performed
during treatment after each polychemotherapy cycle; we assessed changes in the size of tumors, their structure and
neovascularization, allowing evaluation of the antitumor treatment effectiveness.

Conclusion. A complex sonography is an important method in the primary diagnostics of pelvic tumors in children,
as well as a priority method in antitumor treatment monitoring, which allows detection of the tumor extent and helps
to avoid multiple radiation exposure of the growing child’s body.
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pelvic tumors, children, germ cell tumors, neuroblastoma, rhabdomyosarcoma, ultrasound examination
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OPUTUHATIbHAA CTATbA

BO3MOXHOCTH YNbTPA3BYKOBOW AMATHOCTUKI ONYXOJIEN MANOTO TA3A
Y JETEN

H.A.Makcumoga, 10.10.Kosenb, M..Unbyenko*, LA.MKkpTusiH

®rbY «<HMUL onkonorum» Munagpasa Poccuw,
344037, Poccuiickas ®egepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuuus, a. 63

PE3IOME

Llenb uccneposaHus. OLeHUTb BO3MOXHOCTb COHOrpaduu B IMAarHOCTMKE OMyxosieil Manoro Tasay AeTen.
MaumeHTbl M MeToabl. HaMu 6blM PeTPOCNEKTUBHO MPOaAHaNM3npoBaHbl MPOTOKOSbI YNbTPa3BYKOBbIX UCCIIeA0-
BaHUI Manoro Tasa, 6pHOLLIHON MNOMOCTU U 3abproWIMHHOMO NpocTpaHcTBa 110 feTelt co 3f10KayecTBEHHbIMU OMy-
XONSIMU MONOCTM Ta3a, NPOXOAMUBLUKUX obcnefoBaHue u neveHune B Orby «HMULL oHkonorun» MuHagpasa Poccun,
C BblAeneHneM Hanbonee 3HaYMMbIX YIbTPa3BYKOBbIX MapaMeTpoB HE3AaBUCUMO OT FMCTOIOrMYECKON CTPYKTYPbI.
BbisiBneHo 69,1% yenoBek C repMMHOrEHHbIMW OMYyXOJIAMU, CPEAM KOTOpbIX 72,4% NauneHTOB C roHaAHON hopmoi
1 27,6% NaumMeHTOB C 3KCTparoHagHow hopMoi HoBoobpasoBaHuit, 85,8% 4enoBek ¢ KpecTLOBO-KOMYMKOBOW J10-
Kanusauuen, 9,5% naumneHTOK C pacronoXXeHneM B MaTke v 4,7% — Bo Bnaranuile. Pa6gommocapkoMa BbisiBNeHa
y 25,4%, HeitpobnactoMa — y 4,5% 1 NpUMUTUBHAsE HEMPO3KTOAepMasbHas onyxonb — Y 1%. Y3U BbINoOAHeHbI Ha
ckaHepax Philips 1U22 (USA), Logic 400 MD (GE, USA) KoHBeKCHbIMM AaTymkamm (3,5-5,5 MIy) no ctaHgapTHOW
MeTOANKE B CEPOLLKaNbHOM PeX1Me, B PeXXrMMax LiBETOBOIO U SHEPreTUYeCcKOoro 4oMnnaepoBCKOro KapTupoBaHus.
PesynbraTbl. Ha nepBoM aTane AMarHoCTUKM yCTaHOBEHO, YTO AJIA 3/10KaYeCTBEHHbIX HOBOO6Pa30BaHMUii Manoro
Tasa xapaKTepHbl HenpaBuibHas popmMa, KoTopasi BcTpeyanack Y 97 (88,2%; p<0,0001), HEPOBHbIE, HEYETKUE KOH-
Typbl — 94 (85,5%; p<0,0001), HeogHopoaHas axocTpykTypa — 102 (92,7%; p<0,0001),y 70 uenosek (63,6; p=0,001) 3a
CYeT KMCTO3HbIX BK/OYeHUH, Y 37 (33,6%; p>0,05) Habntopanuch KanbLMHUPOBAHHbIE BKOYEHUS, aKyCTUYeCKast
NAOTHOCTb onyxoneit y 75 aeteit (68,2%) p=0,001 6bi1a noHuKeHHOM. Mpu gonnneporpadum y Han6osbLIero Konu-
yecTBa nauueHToB (100 (90,9%)) perucTpupoBancs rmMnepuHTEHCUBHbIA BHYTPUOMYXOMEBbIA KPOBOTOK MpenMy-
LLLECTBEHHO apTepuasibHOro TUMa ¢ AnanasoHOM MakKCcMMarnbHbIX apTepualnbHbix ckopocTeit (MAC) oT 12,5 go 45
cM/c, cpepHee 3HadeHne MAC — 30+2,7 cM/c. CneunduyHocTb MeToga cocTasuna 86,3% (p=0,001), uyBcTBUTEND-
HoCTb — 85,2% (p=0,011), TouHoCTb — 87,5% (p=0,014). B X04€ NeyeHus, Nocne KaxA0ro Kypca noimxmummotepanuu,
OCYLLECTBNANCS YNIbTPa3BYKOBOW KOHTPOSb, Mbl OLIEHMBANN UBMEHEHUA B pa3Mepax, CTPYKTYpe U HEOBacKynsipu-
3auun HOBOO6Pa30BaHWM, YTO NMO3BOJISANO OLEHUTb 3PHEKTUBHOCTL MPOTUBOOMNYXONEBONO JIEYEHUS.
3akntoueHune. KomnnekcHas coHorpadus aBnseTcs BaXHbIM METOAOM B NEPBUYHON AMArHOCTUKE 3/10KaYeCTBEH-
HbIX Ta30BbIX OMyX0Jiel B AEeTCKOM BO3pacTe U NPUOPUTETHbIM METOAOM Ha 3Tanax MOHUTOPUHIra NPOTUBOOMYXO-
NIEBOrO NIeYeHwsl, NO3BOMSIOLLMM ONPefeNnTb CTeNeHb PacNpoCTPaHEHHOCTH OMyX01eBOro npoLecca U nsbexarb
MHOrOKpaTHOW ly4eBOWN Harpy3Kun Ha pacTyLunii AeTCKUIN OpraHn3Mm.

KntoueBble cnosa:
OMnyX0/N NONOCTU Tasa, AEeTH, FepPMUHOTEHHbIE OMyX0KW, HeMpobnacToMa, pabLoMMOCapKOMa, yNbTpasBy-
KOBOE€ uccrnefoBaHune
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INTRODUCTION

Neoplasms in the projection of the small pel-
visin children are a rare pathology, which accounts
around 0.5-2% of the total structure of childhood
cancer incidence [1, 2]. The early diagnosis of
these neoplasms is an urgent problem. Parents
seek medical care only at stages IlI-1V due to the
long preclinical phase of the disease, the appear-
ance of the first symptoms associated with pelvic
organ dysfunction only when reaching large tumor
sizes, and the inability to get reliable information
about complaints from small patients [3, 4].

The updated topical diagnosis and assessment
of the prevalence of the tumor process in the pel-
vic cavity in children allows us to determine the
feasibility and scope of surgical intervention. Ra-
diation diagnostics (ultrasound, spiral x-ray com-
puted tomography, magnetic resonance imaging)
plays a leading role in the whole set of laboratory
and instrumental methods for diagnosing pelvic
tumors in children [5, 6]. Among all instrumental
diagnostic methods, ultrasound diagnostics is the
most accessible, non-invasive method of visual-
ization of pelvic cavity tumors, a method of prima-
ry, differential, screening diagnostics that does not
have a radiation effect on the growing body and
does not require anesthesia during the study. After
establishing the fact of the presence of a mass le-
sion in the pelvic cavity, computer tomography and
other methods of instrumental diagnostics are per-
formed in order to confirm the diagnosis and clari-
fy the prevalence of the tumor process [7].

Purpose of the study: to assess the poten-
tial of sonography in the diagnosis of pelvic tu-
mors in children.

PATIENTS AND METHODS

We retrospectively analyzed the protocols of
ultrasound examinations of the pelvis, abdominal
cavity and retroperitoneal space of 110 children
with malignant tumors of the pelvic cavity who
were examined and treated at the National Med-
ical Research Centre for Oncology of the Ministry
of Health of Russia, with the identification of the

most significant parameters of neoplasms, such
as: shape, size, volume, contours, echodensity,
echo structure, prevalence of the process, neo-
vascularization. For retrospective analysis we
used statistical data of organizational-methodical
Department, National Medical Research Centre
for Oncology of the Ministry of Health of Russia,
notifications about newly diagnosed patients, con-
trol charts of dispensary monitoring, inpatient and
outpatient charts, surgical operating logs, results
of histological and laboratory tests. All parents
of children with pelvic tumors gave their volun-
tary informed consent for the use of the material
removed during surgery for scientific purposes.

76 (69.1%) people with germ cell tumors were
observed, including 55 (72.4%) patients with go-
nadal and 21 (27.6%) patients with extragonadal
tumors, 18 (85.8%) people with sacrococcygeal
tumors, 2 (9.5%) patients with tumors in the uter-
us and 1 (4.7%) in the vagina. Rhabdomyosar-
coma was detected in 28 children (25.4%), neu-
roblastoma in 5 children (4.5%) and a primitive
neuroectodermal tumorin 1 (1%) child.

By gender, the children were distributed as
follows: germ cell tumors in 70 (92.1%) girls and
6 (7.9%) boys, rhabdomyosarcoma in 8 (28.5%)
girls and 20 (71.5%) boys, neuroblastoma in 2
(40%) girls and 3 (60%) boys, primitive neuroec-
todermal tumor (PNET) in 1 boy.

The age composition of patients included in
the study ranged from 1.5 months to 14 years.

Ultrasonography was performed on ultrasound
devices Philips 1U22 (USA), Logic 400 MD (GE,
USA) with broadband convex transducers (3.5—
5.5 MHz).

Abdominal gray-scale ultrasound imaging was
used for ultrasound biometry and evaluation of
the status and echostructure of the pelvic or-
gans: the uterus and appendages in girls, pros-
tate gland area in boys, bladder, bowel loops,
sacrococcygeal region; the existence of the
tumor was stated. The next step included mea-
suring the volume of the tumor and evaluation
of its echostructure, shape, contours, and extent.
During dopplerography (DG) in the modes of col-
or Doppler and power Doppler imaging (CDI, PDI),

15



South Russian Journal of Cancer 2020, v.1, N22, p. 13-21

N.A.Maksimova, Yu.Yu.Kozel, M.G.llchenko*, G.A.Mkrtchyan / The ultrasound diagnostics potential of the small pelvis tumors in children

the condition of the main vessels was evaluated,
and a qualitative assessment of neovascular-
ization was performed: the number and form of
pathological vascular loci, the type of blood sup-
ply and its intensity. Dopplerometry (DM) mea-
sured the rate of intra-tumor blood flow.

Transabdominal ultrasound with retrograde
bladder filling was performed in 2 (1.8%) children to
clarify the degree of prevalence of the process [8].

Ultrasound monitoring during treatment is one
of the most popular branches in oncopediatrics.
We performed pelvic and abdominal ultrasound
after each cycle of PCT.

Statistical processing was performed using
the program STATISTICA 12.0 (StatSoft, USA). In
this case, we used a frequency analysis module,
which calculated the absolute and relative (in%)
frequency of features, the confidence probabili-
ty p for the difference of alternative states in the
group. Diagnostic accuracy, sensitivity and speci-
ficity of ultrasound methods were determined ac-
cording to standard principles of evidence-based
medicine. The range of values was used and the
average trend was estimated in the form of an
average sample and its error, while assessing
the variability of quantitative characteristics.

THE RESULTS OF THE STUDY AND
DISCUSSION

In the studied group of children diagnosed
with germ cell tumors, the abnormal form of neo-
plasms prevailed in 71 patients (93.5%), uneven,

indistinct contours in 70 children (92.2%), sol-
id-cystic echo structure in 56 cases (73.7%) with
calcified inclusions in 21 (27.6%) patients. The
echodensity of neoplasms in 40 people (52.6%)
was hypoechoic and in 36 (47.4%) mixed.

The ultrasound picture of rhabdomyosarcoma
was characterized mainly by an irregular shape in
22 patients (78.6%) with uneven, indistinct con-
tours in 19 (67.8%), solid echo structure in 17
(60.7%), mixed echogenicity of 17 (60.7%) with an-
echogenic zones of necrosis and hemorrhage in
11 (39.3%) and calcified inclusions in 12 (42.9%).

Neuroblastomas had an irregular shape 4
(80%), bumpy, indistinct contours 4 (80%), solid
echo structure with calcified inclusions 4 (80%),
reduced echo density in 3 (60%) patients, mixed
echo density in 2 (40%) patients.

We observed one child with PNET. The B-mode
located a tumor of an oval shape, with bumpy, in-
distinct contours, mixed echo density, solid-cys-
tic echo structure.

In the examined group of children, the mini-
mum linear size of the tumor according to ultra-
sound was 2.0 cm, the maximum size 14.5 cm.

We did not detect pathognomonic sonograph-
ic differences between pelvic malignancies in
children and considered it possible to combine
them into a single group.

Thus, at the first stage of diagnosis, it was
found that malignancies of the pelvis were char-
acterized by an irregular shape observed in 97
(88.2%; p<0.0001), uneven, indistinct contours —
94 (85.5%; p<0.0001), heterogeneous echostruc-

Table 1. The distribution of the sonographic features of malignant tumors of the pelvis in children

The sign abs. number % p

the irregular shape 97 88.2 p<0.0001
Heterogeneous structure of the tumor 102 92.7 p<0.0001
The contours of the tumor are rough and indistinct 94 85.5 p<0.0001
Cystic inclusions in tumors 70 63.6 p=0.001
Calcified inclusions in tumors 37 33.6 p>0.05
Hypoechoic acoustic echodensity 75 68.2 p=0.001
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ture 102 (92.7%; p<0.0001), in 70 people (63.6%;
p=0.001) due to cystic inclusions, in 37 (33.6%;
p>0.05) calcified inclusions were observed, and
the echodensity of tumors in 75 children (68.2%)
p=0.001 was reduced (table 1).

CDI in the majority of patients — 100 (90.9%)
registered hyperintensive intra-tumor blood flow
of mainly arterial type with a range of maximum
arterial velocities (MAV) from 12.5 to 45 cm/s,
the average value of MAV = 30+2.7 cm/s.

The accuracy of the method was 87.5%
(p=0.014), sensitivity 85.2% (p=0.011), specificity
86.3% (p=0.001).

] CHI

HYact. 4.0 MHz
o- Youn. 32

EIA 315

KapT.lI010
rny6. 13.0 em
CR
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All children included in the study were given
polychemotherapy as the first stage of treat-
ment. Before each subsequent cycle of PCT, a
comprehensive ultrasound of the pelvic organs
was performed. Based on changes in the echo-
graphic picture of neoplasms, we concluded
that induction therapy was effective.

Thus, in 78 children (71%) with a significant
and partial effect of treatment, we observed a
decrease in the volume of the tumor by 55-90%,
a change in the contours of neoplasms, they
became smoother and clearer in 52 patients
(66.6%) of 78. However, in 26 (33.4%) with a
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Fig. 1. Patient M., 1 year and 5 months old. Echogram of a germ cell tumor before treatment
a) B-mode - solid hypoechoic neoplasm, irregular shape, heterogeneous echostructure with single hyperechoic, calcified inclusions, the
contours of the tumor are fuzzy, rough, sized 4.7x5.1x6.7 cm, the volume of the neoplasm is 85.17 cm?

b) The CDI mode - isointensive intranodular bloodstream
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Fig. 2. Patient M., 1 year and 5 months old. Echogram of a germ cell tumor after 1 cycle of polychemotherapy:
a) B-mode - solid volume, hypoechoic neoplasm, irregular shape, size 3.0x3.4x4.7 cm, volume 25.7 cm?, contours are fuzzy, uneven,

inhomogeneous echo structure with single calcified, hyperechoic inclusions
b) CDI mode - hypointensive intranodular blood flow, MAV is 12 cm/s
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significantly (by over 85%) decreased tumor vol-
umes, contour visualization deteriorated sharp-
ly. The echo structure of tumors became more
homogeneous in 40 patients (51.3%). In 31 pa-
tients (39.7%), an increase in the echodensity of
tumors was observed during treatment. Also, the
degree of vascularization of tumors decreased
with a decrease in blood flow parameters, up
to its complete disappearance in 9 children
(11.5%).

To illustrate the effectiveness of ultrasound in
antitumor treatment monitoring, here we present
clinical cases.

Clinical case N° 1.

Patient M., 1 year and 5 months old. Clinical
diagnosis: Pelvic germ cell tumor with spread to
the soft tissues of the sacro-coccygeal region,
with metastatic lesions of the coccygeal verte-
brae, lungs, stage IV, clinical group 2.

Ultrasound examination determined a bulk
solid hypoechogenic lesion in the pelvic cavity
posterior to the uterine body, with an irregular
shape, heterogeneous echo-structure with sin-
gle hyperechogenic, calcified inclusions, the tu-
mor contours fuzzy, rough, size 4.7x5.1x6.7 cm,
tumor volume 85.17 cm?3, DG recorded iso-

Fig. 3. Patient M., 1 year old. Neuroblastoma echogram before treatment
a) B-mode - volume hypoechoic nodular solid neoplasm with the size of 8.37x7.7x7.0 cm, volume of 451 cm? with uneven, fuzzy contours,

multiple hyperechoic calcified inclusions

b) CDI mode - hyperintensive intra-tumor blood flow in the central and peripheral zones

+ Dist 525cm
st 525cm
= Dist 6.10cm

Fig. 4. Patient M., 1 year old. Neuroblastoma echograms after the 2nd cycle of PCT:
a) B-mode - hypoechoic nodular neoplasm, solid, heterogeneous echostructure with single calcified inclusions, with rough, indistinct

contours, size 5.25x5.25x6.1 cm, volume 168 cm?3
b) CDI mode - hypointensive intratumor bloodstream

18



l0xHo-poccuiickunit oHKonoruyeckuit xyphan 2020, 1.1, N22, c. 13-21

H.A.MakcumoBa, 10.10.Kosenb, M. UnbyeHko*, LA.MKpTusiH / BO3MOXHOCTYW yNbTPa3BYKOBOW ANArHOCTMKM OMyXxoseii Manoro Tasay getei

intense intratumoral blood flow, arterial type,
MAV=25 cm/s. (Fig. 1 a, b).

After the first cycle of polychemotherapy, ul-
trasound determined a solid, hypoechoic neo-
plasm of irregular shape in the projection of
the pelvis posterior to the uterine body, size
3.0x3.4x4.7 cm, volume 25.7 cm?, with fuzzy,
uneven contours, heterogenous echo structure
with single calcified, hyperechoic inclusions; DG
recorded intra-tumor blood flow of low intensity,
MAV 12 cm/s. (Fig. 2 a, b).

We regarded this example as a positive dy-
namics of the disease — the effective sensitivity

FR 26Hz
RS

+ Dist 13.0cm
;2 Dist 10,1 cm

of tumors to PCT, the volume of the tumor after
the first cycle decreased by 70%, and the tumor
hypovascularization was noted.

Clinical case N° 2.

Patient M., 1 year old. Clinical diagnosis: Ret-
roperitoneal neuroblastoma, stage I, clinical
group 2.

Ultrasound examination determined a volumet-
ric hypoechoic nodular solid neoplasm centrally in
the pelvic cavity, with the size of 8.37x7.7x7.0 cm,
volume of 451 cm? with rough, indistinct contours,
multiple hyperechoic calcified inclusions. DG reg-

Fig. 5. Patient H., 12 years old. Echogram of PNET before treatment

a) B-mode - solid neoplasm, oval shape, size 13.0x10.0x9.5 cm, volume 617.5 cm3, contours are fuzzy, uneven, heterogeneous, solid-

cystic echo structure, mixed echo density.
b) the CDI mode - isointensive peripheral arterio-venous bloodstream

B CHI

Yacr. 4.0 MHz
0= Yeun, 34

EIA 35

Kapr.li0l0

Mny6. 210cu

DR 66

FR 19Hz
l

Mow. 100 %

Mny6. 13.0 cm
DR 66
FR

Mo,

5- CF
Yaer.
Yeun,
LIA
Mow.
PRF
WF 94 Hz
SIP 516

b4
10—

Fig. 6. Patient H., 12 years old. Echogram of PNET after 3 cycles of PCT

a) B-mode - solid neoplasm size 4.7x3.3x4.0 cm, V=33.4 cm?, contours are fuzzy, uneven, solid-cystic, heterogeneous echo structure,

reduced echo density
b) CDI mode - single vascular loci on the periphery
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istered hypervascularization of neoplasms in the
central and peripheral zones, arterial type through-
out, MAV was up to 67 cm/s. (Fig. 3 a, b).

After two cycles of polychemotherapy, ul-
trasound determined a hypoechoic nodular
neoplasm centrally in the pelvic cavity, solid,
heterogeneous echo structure with single calci-
fied inclusions, with rough, indistinct contours,
size 5.25x5.25%6.1 cm, volume 168 cm®. In DG,
hypointensive intra-tumor blood flow was regis-
tered mainly in the peripheral parts, MAV was up
to 18 cm/s (Fig. 4 a, b).

We regarded this example as a positive dynam-
ics of the disease — the effective sensitivity of the
tumor to PCT, because the volume of the tumor
decreased by 63%, tumor echostructure became
more homogenous, the number of calcified inclu-
sions decreased; the tumor hypovascularization
was noted, and parameters of arterial intratumor-
al hemodynamics decreased by 70%.

Clinical case N° 3.

Patient H., 12 years old. Diagnosis: Primitive
neuroectodermal pelvic tumor spreading to the
soft tissues of the left gluteal region, destruction
of the sacrum and left iliac bone, lung metasta-
ses, stage |V, high-risk group, clinical group 2.

Ultrasound examination determined an oval
solid mass in the pelvic cavity behind the uter-
us and close to the sacrum, with the size of
13.0x10.0x9.5 cm, volume of 617.5 cm? with in-

distinct uneven contours, solid and cystic echo-
structure, mixed echodensity. DG registered iso-
intense intratumoral arterial venous blood flow,
MAV =15 cm/s. (Fig. 5 a, b).

Afterthree cycles of polychemotherapy, the ultra-
sound determined a solid volume neoplasm in the
pelvic cavity with dimensions of 4.7x3.3x4.0 cm,
V=33.4 cm?, with fuzzy, uneven contours, heteroge-
neous echo structure with single cystic inclusions,
reduced echo density; DG recorded single vascular
loci along the periphery (Fig. 6 a, b), MAV=7 cm/s

We regarded this example as a positive dy-
namics as well, effective sensitivity to the treat-
ment of the tumor process, since the volume of
the tumor decreased by 94.5%, the echo struc-
ture became more homogenous, the number of
cystic inclusions decreased, and significant hy-
povascularization of the tumor was noted.

CONCLUSION

1. Complex sonography is an important meth-
od in the primary diagnosis of pelvic tumors in
childhood. The accuracy of the method was
87.5% (p=0.014), sensitivity 85.2% (p=0.011),
specificity 86.3% (p=0.001).

2. Ultrasound is a sensitive and priority diag-
nostic method in monitoring the dynamics of
the tumor process during the ongoing treatment,
which allows avoiding multiple radiation loads on
the growing body and planning the surgical stage.
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ABSTRACT

Purpose of the study. Was to improve the results of treatment for metastatic colorectal cancer using laparoscopic
surgical technologies.

Patients and methods. We analyzed the data on 311 patients aged 44-78 years with colorectal cancer and liver
metastases; in 2005-2015, all patients received treatment at National Medical Research Centre for Oncology of the
Ministry of Health of Russia. The main group included 161 patients with metastatic colon cancer and resectable
liver metastases receiving laparoscopic surgery; 150 patients with the same disease receiving open surgery were
controls.

Results. The study demonstrated that laparoscopy with a combination of developed surgical techniques significantly
(p<0.05) reduced the number of surgical complications in the main group (1.8%) compared to controls (12.8%). Pa-
tients with metastatic colorectal cancer receiving laparoscopy demonstrated higher, compared to patients with stan-
dard open surgery, relative risks of cardiovascular and respiratory complications (HR=4.7, p=0.001), thrombohemor-
rhagic complications (HR=2.8, p=0.05) and arrhythmia (HR=3.73, p=0.07), but lower risks of surgical complications
(HR=0.13, p=0.001). Survival of patients with metastatic colorectal patients was statistically significantly higher in
the main group compared to controls: log-rank test = 2.11 at p=0.035.

Conclusions. Laparoscopy reduced the number of surgical complications, compared to open surgery. However, pa-
tients with comorbid pathologies showed higher relative risks of other complications.

Keywords:
colorectal cancer, surgical treatment, laparoscopic surgery, liver metastasis, comorbid disease, surgical
complications
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OPUTMHANBbHASA CTATbA

MAJIOWHBA3UBHbIE XUPYPTUMECKWUE BMELLATE/IbCTBA B NIEHEHUW BOJIbHBIX
METACTATUHECKUM KOJIOPEKTA/IbHbIM PAKOM

10.A.leBopksaH, B.E.KonecHukos, H.B.CongatkuHa, [1.A.Xapare3os, A.B.[lawkog, [1.0.Kaiimakun,
9.A.Mup3sosn*, C.U.Monyakros., P.E.Tonmax, 0.H.CtaTewHbiii, B.A.[loH0B

®rbY «<HMWUL, onkonorun» Munagpasa Poccuu,
344037, Poccuitickan degepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuHus, 4. 63

PE3IOME

Llenb uccneposaHus. YnyJuleHue pesynbTaToB /IeYEHUss MeTACTaTMYECKOro KONOPeKTanbHOro paka ¢ MCMnonb3o-
BaHMEM N1anapocKoNMYecKoro MeToga.

MauueHTbl U MeToAbl. lNpoBoauncsa aHanua uctopuit 311 NaUMEHTOB C pakoM 060404YHOM M NPSIMOM KULLKW, UMELO-
LMX MeTacTaTMyeckne oyaru B neyeHu, Kotopble npoxoaunnu nedyenne B ®reyY «HMUL, oHkonorum» MuHsgpaBa
Poccun B nepuog ¢ 2005 no 2015 rr. Bo3pacT 60nbHbIX 0T 44 fo 78 neT. B ocHOBHYt0 rpynny Bowen 161 nauneHT
C pe3ekTabesibHbIMU OYaramu B NeYeHun, KOTopbiM 6bISN BbIMOSHEHbI 1TanapoCcKONMYeckue onepaTtuBHble BMeLLA-
TenbcTBa. KoOHTponbHyto rpynny coctaBunm 150 YyenoBek, NepeHecLUnx OTKPbITble onepauun.

Pesynbratbl. bbln0 foKa3aHO, YTO TanapoCKONMYecKWil AOCTYN C NPUMEHEHNEM pa3paboTaHHbIX XUPYPruyecKmnx
MeTOAMK NMO3BOSNS AOCTOBEPHO CHU3WUTb YacTOTy MoOC/ieonepaunoHHbIX XUPYPrUYECKUX OCNIOXHEHWUI Y NaLneH-
TOB B OCHOBHOIA rpynne (1,8%) N0 cpaBHEHWIO C KOHTPOoJIbHOM (12,8%; p<0,05).

Mcnonb3oBaHve NnanapocKonMyecKkoro JOCTyrna Nno CpPaBHEHWIO C OTKPbITbIM MO3BOJIMIIO CHU3UTb PUCK XUPYpP-
rmyeckux ocnoxxHenui (OP=0,13; p=0,001), ofHaKO NPUBENO K YBEIMYEHUIO PAa3BUTUS OCIIOKHEHUI CO CTOPOHbI
CeplieyYHO-COCYANCTON U AbixaTenbHbIx cucteM (OP=4,7; p=0,001), aputmuin (OP=3,73; p=0,07), TpoM6oremopparu-
Yeckux ocnoxkHeHuin (OP=2,8; p=0,05). Bb>XMBaeMOCTb B OCHOBHOM rpynne 6blna CTaTUCTUYECKM 3HAYMMO BblLLE,
norapvdmMuyeckuii paHroBblil Kputepuid coctaeun 2,11 npu p=0,035.

3aktoueHue. Jlanapockonuyeckuii 4OCTYM NO3BOMNIT COKPATUTb YUCIIO XMPYPrUYECKUX OCMOXKHEHUI MO CpaBHe-
HUIO C OTKPbITbIMM onepauusaMmn. OfHaKo y 60MbHbIX, UMEIOLLMX KOMOP6GUAHYO NaTONIOMMIO, BblLLe OTHOCUTENbHbIN
PUCK pPa3BUTUS OCIOXHEHWI CO CTOPOHbI APYrMX OPraHoB U CUCTEM.

KntoueBble cnosa:
KOMOPEKTAabHbIN pak, XMPYPruyeckoe neyeHne, nanapocKonuyeckas XMpyprus, Metactatuyeckoe nopa-
YKEeHWe nevyeHu, KOMopbuaHasa NaToNorusi, XMpypruyeckmne OCnoXKHEHUS.
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WHdopmauus o puHaHcMpoBaHuM: GUHAHCUPOBAHME AaHHOI PaboTbl HE NPOBOAMAOCH.
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Colorectal cancer ranks third in the structure
of overall cancer incidence [1]. However, de-
spite the entire Arsenal of modern diagnostic
methods, 25% of the initial examination have
stage IV of the process, with the presence of
metastatic foci in the liver [2]. The standard
therapy for such patients is combined and
complex treatment using both surgical and
medicinal methods [3]. The use of drug therapy
contributes to the transition of unresectable tu-
mors to resectable ones [4,5,6].

The best way to obtain satisfactory treatment
results for such patients is to resect liver tumors
[7,8,9]. Recently, laparoscopic access has be-
come the main method of surgery for metastatic
colorectal cancer[10,11]. In the literature, there is
more information about synchronous resections
of the primary focus and liver metastases [12,13].
The advantages of this method are confirmed by
randomized studies [14,15,16]. Low trauma is the
main advantage in laparoscopy, but despite this,
this access for individual patients remains an al-
ternative to open interventions.

Objective: to improve the results of treat-
ment of metastatic colorectal cancer by using
laparoscopic techniques.
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PATIENTS AND METHODS

We studied data on 311 patients with colon and
rectal cancer who have metastatic foci in the liv-
er. The age of patients was 44-78 years. The main
group included 161 patients who underwent lap-
aroscopic access, and the control group included
150 patients who underwent open operations. All
patients received the treatment at National Medi-
cal Research Centre for Oncology of the Ministry
of Health of Russia the period from 2005 to 2015.
Inclusion criteria: the patient's consent to partici-
pate in this study, the absence of concomitant pa-
thology in the stage of exacerbation or decompen-
sation, the presence of verification of processes,
resectability of metastases. In the main group of
patients with sigmoid colon cancer and liver metas-
tases, a retractor was used to mobilize the sigmoid
colon (RF patent for utility model no. 2489150 of
10.08.2013, bul. no. 22: "Retractor for sigmoid colon
mobilization"). In all groups, when selecting a linear
cross-linking device, the method of measuring the
wall thickness of the organs being stitched using a
special reusable meter was used (received a patent
for a utility model No. 186083 from 28.12.2018 "De-
vice for measuring during minimally invasive endo-
scopic interventions").

Major group

o Complete + Censored
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Fig. 1. Overall survival of patients in the control group for two years
after the operation. Complete — fatal outcome, Censored -
pending case
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Fig. 2. Overall survival of patients in the main group for two years
after the operation. Complete — fatal outcome, Censored —
pending case
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In the main and control groups of the study,
women (52.7 and 54.3%, respectively) were more
numerous than men (47.3% and 45.7).

Both in the main and control groups, patients
with rectal pathology were more common (35.3%
and 32.7%, respectively). All patients had adeno-
carcinoma, but the majority were patients with low-
grade adenocarcinoma (65.3% in the main group
and 71.8% in the control group). All patients in the
groups had stage IV disease (T2-4N1M1). Often
performed surgical intervention, both in the main
and control groups were: sigmoid colon resection
(31.1 and 33.3%), anterior rectal resection (23.4%
and 22.5%, respectively). Anatomic liver resections
were performed more often in the main group, and
atypical liver resections were performed in the
control group. Statistical data processing was
performed using the software Statsoft Statistica
10.0. The Shapiro-Wilk W-test is used to estimate
the normality of the distribution.

THE RESULTS OF THE STUDY AND DISCUSSION

The number of postoperative complications in
the control group was 34 (21.1%), and in the main
group — 22 (14.7%). The use of laparoscopic ac-
cess compared to open access reduced the risk
of surgical complications (HR=0.13, p=0.001) on
the one hand, but on the other led to anincrease in
the development of complications from the car-
diovascular and respiratory systems (HR=4.7,
p=0.001), arrhythmias (HR=3.73, p=0.07), throm-
bohemorrhagic complications (HR=2.8, p=0.05)

The total number of complications in the main
groups was 42% (68 patients), in the control
group — 29% (44 patients). Hospital complica-
tions in the main group developed in 34 (21.1%)
patients, in the control group — in 22 (14.7%)
patients. Complications related to the cardiovas-
cular and respiratory systems in the main group
were observed in 20 (12.4%), and in the control
group in 4 (2.7%; p=0.001). In the main group, 12
(7.5%) had thrombohemorrhagic complications,
and 4 (2.7%) in the control group. Complica-
tions associated with drug removal in the control
group were observed in 2 (1.2%), and in the con-

trol group — in 14 (9.3%; p=0.001). Thus, an in-
crease in the number of postoperative complica-
tions in the main group of patients was observed
due to anincrease in the number of complications
associated with the cardiovascular and respirato-
ry systems. This is probably due to the need to ap-
ply carboxyperitoneum in patients with premorbid
pathology of the cardiovascular and respiratory
systems when performing laparoscopic surgery.

In the structure of postoperative complications,
pneumonia was found in 7 patients in the main
group (4.3%), and in the control group in 1 patient
(0.7%; p=0.04). Acute myocardial infarction oc-
curred in 2 patients (1.2%) in the main group — in
1 (0.7%; p=0.60).

PE was observed only in the main group in 3
(1.9%), (p=0.09), and mesenteric thrombosis in
1 (0.7%) patient from the control group (p=0.29).
Deep vein thrombosis in the main group was in
9 patients (5.6%), and in the control group in 3
(2.0%; p=0.10). Acute cerebrovascular accident was
observed in 1 person (0.6%) from the main group
(p=0.33), and hypertensive crisis in 4 patients from
the main group (2.5%; p=0.05). Arrhythmias were
more common in the main group in 8 patients (5.0%;
p=0.08), and infectious wound complications at the
site of intervention in the control group —in 7 (4.7%;
p=0.007). Intra-abdominal bleeding was observed in
the control groupin 2 (1.3%), and in the main group in
1 (0.6% (p=0.52). Peritonitis associated with anas-
tomosis failure in the control group was 4 (2.7%),
and in the main group 1 (0.6%; p=0.16). Relaparoto-
my was performed only in the control group-in 7 pa-
tients- (4.7%; p=0.007). Repeated laparoscopy was
performed in 3 patients (1.9%) from the main group
(p=0.09). Bile congestion was in 1 patient (0.6%)
from the main group (p=0.29), and eventeration in 5
(3.3%) from the control group (p=0.7). Hospital mor-
tality in the main and control groups was the same
(5 and 6%, respectively).

Overall survival of patients in all groups was
monitored for 24 months after surgery. Figure
1 shows the 2-year overall survival of patients in
the control group.

In the main group, a decrease in the survival
rate from 1.0 to 0.23 was observed for 2 years
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after laparoscopic operations. In the group of pa-
tients using laparoscopic access, there is an in-
crease in overall survival, compared to the group
of patients using open traditional access.

CONCLUSIONS

3. in patients in the main group, compared with
the control group, there is an increase in over-
all survival (the logarithmic rank criterion was
2.11 at p=0.035)

SUMMARY

1.Laparoscopic access in combination with the
developed surgical techniques allowed to signifi-
cantly reduce the frequency of infectious and in-
flammatory postoperative complications in the
main group (p<0.05).

2. the use of laparoscopic access compared
to open access reduced the risk of surgical com-
plications (HR=0.13, p=0.001), but led to an in-
crease in the development of complications
from the cardiovascular and respiratory sys-
tems (HR=4.7, p=0.001), arrhythmias (HR=3.73,
p=0.07), thrombohemorrhagic complications
(HR=2.8, p=0.05).

Colorectal cancer ranks fourth in the structure
of total cancer mortality. In 25% of patients have
stage IV at the first treatment, with primary liver
damage. The standard of treatment for such pa-
tients is combined and complex treatment.

In recent years, laparoscopic surgery for met-
astatic colorectal cancer has become a priority.
In our study, it was proved that the use of lapa-
roscopic access reduced the number of surgical
complications compared to open operations.
However, despite this, patients with comorbid pa-
thology have a higher relative risk of developing
complications from other organs and systems.
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EXPERIMENTAL STUDY OF HUMAN MALIGNANT TUMORS IN VIVO
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ABSTRACT

The article has a problematic scripting nature. At the present stage, in addition to objective factors that make it
difficult to create adequate experimental models of human oncogenesis, there is a significant backlog of domestic
science in the development of this direction. This reduces the availability for Russian specialists of humanized immu-
nodeficient animals corresponding to the level of research tasks. Based on the analysis of literature data, we discuss
approaches that can expand the use of a widely available immunodeficiency animal model-BALB/c nude mice. The
possibility of using human mesenchymal stem cells that are not rejected by BALB/C Nude mice for local humaniza-
tion of immunodeficient animals and improving the structural and functional characteristics of xenografts is con-
sidered. The possibility of obtaining xenografts of human glioblasts supported in the body of immunocompetent
BALB/c mice after serial passages of organotypic tumor spheroids in the brain of BALB/c nude mice is analyzed.
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0 PACLUMPEHWM BAPUAHTOB UCMO0/1b30BAHMSA MbILLIEW BALB/C NUDE )
ANA 3KCIEPUMEHTANIbHOTO U3YHEHWUA 3N0KAYECTBEHHbIX OMYX0EN
HEJIOBEKA IN VIVO

I.B.XXykoBa*, A.U.luxnsaposa, A.b.Caraksuuy, T.M.MpoTacoBa

®rbY «<HMWUL, onkonorun» Munagpasa Poccuu,
344037, Poccuitickan degepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuHus, 4. 63

PE3IOME

CtaTbs MMeeT NPOo6NEMHbIW, NOCTAHOBOYHbIN XapakTep. Ha coBpeMeHHOM 3Tarne, NOMUMO 06BEKTUBHbIX (hakTo-
pOB, 3aTPYAHAIOWMX CO3aHne afekBaTHbIX 9KCMEePUMEHTasIbHbIX MoAeNiell YeNoBe4YeCKOro OHKoreHesa, umeeT
MeCTO 3HauuTeNlbHOe OTCTaBaHWe OTeYeCTBEHHOW HayKn B pa3paboTke faHHOro HarpasfieHUs. 3TO CHUXaeT Ao-
CTYMHOCTb AN POCCUICKMX CMELNannCcToB ryMaHU3MpoBaHHbIX UMMYHOAE(PULMTHBIX XXUBOTHbIX, COOTBETCTBY!O-
LLMX YPOBHIO UCCre0BaTeNbCKMX 3aAay. B pa6oTe Ha OCHOBE aHanu3a CBeAeHUIA NTepaTypbl 06CYXAaloTCA Nog-
XOfbl, KOTOPbIE MOTYT PacLUMpUTb BapuaHTbl UCMOJIb30BaHUS LUMPOKOAOCTYNHOW UMMYHOLEDULUTHOWM XXUBOTHOM
Mopaenu — Mbliwein BALB/c nude. PaccmaTprBaeTcs BOSMOXHOCTb MCMOMb30BaHUSi ME3EHXMMalbHbIX CTBOJIOBbIX
KNETOK YenoBeka, He oTTopraemblx Mbiwamu BALB/c nude, ana nokanbHON ryMmaHusaunm MMMYHOAEDULUTHBIX
YKMBOTHbIX W YNTyYLLEHWUA CTPYKTYPHO-(PYHKLMOHANbHbIX XapaKTepucTuk KceHorpahToB. AHanNM3npyeTcs BO3MOX-
HOCTb MONYYEHUA KCEHOrpadToB YesOBEYECKMX MO061acTOM, NMOAAEPXKMBAEMbIX B OpPraHM3Me MMMYHOKOMIe-
TEHTHbIX MbiLweit BALB/c nocne cepuitHbIx nacca)ei opraHoTUNUYecKnx cheponos Ornyxosu B roNIOBHOM MO3re

MblLwen BALB/c nude.

KntoueBble cnosa:

KceHorpadTbl 3/I0Ka4eCTBEHHbIX OMNyX0Jei YesioBeKa, Mbiluv BALB/c nude, MeTogbl FymMaHM3aLum, Me3eH-

XUMaJibHble CTBOJIOBbl€ KNEeTKU, UMMYHOKOMMNETEHTHbIE XXUBOTHbIE, cubebl
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The goal of the scientific direction for cre-
ating effective models of human tumors is to
reproduce human oncogenesis and related sys-
temic changes as completely as possible in the
body of experimental animals. This model is
designed to provide an objective assessment
of the effectiveness of anti-cancer drugs and
technologies in relation to specific patients,
as well as to clarify the mechanisms of devel-
opment of human malignant tumors [1, 2]. At
the present stage, the most promising models
of the "avatar" type are considered to be immu-
nodeficient animals that are transplanted with
human hematopoietic stem cells (HSCs) and bi-
opsy material obtained directly from cancer pa-
tients (patient derived xenograft, PDX) [1-3]. At
the same time, there are a number of problems
that make it difficult to reproduce the malignant
process and the main part of the human im-
mune and hematopoietic systems in the body
of such animals [1, 2, 4].

First, a significant restriction on the use of hu-
manized animals is the development of the graft-
versus-host disease reaction, which occurs at
different times depending on the type of human
cells that are used for humanization, and inevita-
bly leads to the death of animals. Secondly, the
modern development of humanization methods
allows us to recreate only some parts of the hu-
man immune system, and they are only partially
reproduced. More complete restoration of pop-
ulations of various blood cells in most cases
requires the inclusion of transgenesis methods
and additional research, which significantly re-
duces the availability of such animals.

In addition to objective factors that make it
difficult to create adequate experimental mod-
els of human oncogenesis, there is a historical
situation of a significant backlog of Russian
science in the development of this direction. In
Russia, there is no industry for the production
of various versions of humanized immunodefi-
cient animal models for fundamental and clin-
ical medicine, which is already established in
the United States, Western Europe, and China
[1-3]. Thus, a serious problem is the high cost
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of animals belonging to the modern popular im-
munodeficiency lines NSG (NOD/SCID gamma
mouse) and BRG (BALB/c Rag2), which are
produced mainly in foreign laboratories [2]. At
the same time it's well known, that immunode-
ficient BALB/c nude mice the most available
to Russian researchers are not suitable for the
main humanization procedures involving the in-
troduction of either mature human peripheral
blood mononuclears (h-PBL) or human hemato-
poietic stem cells (h-HSCs) [1, 2].

In our opinion, in this situation, in parallel with
the development in accordance with foreign stan-
dards, we should also develop other approach-
es that allow us to obtain scientific and practi-
cal results based on available animal models.
In this regard, it seems appropriate to carry out
exploratory research in two directions. The first
direction involves identifying effective modes
of coimplantation of BALB/c nude xenografts
of malignant tumors and human mesenchymal
stem cells (MSCS) in mice to approximate the
growth characteristics of transplants in the body
of immunodeficient animals to the parameters of
the original malignant process. The second di-
rection may be related to the use of BALB/c nude
mice to produce human glioblastoma xenografts
that aren't rejected by their immunocompetent
heterozygous sibs.

About the possibility of implantation

of xenografts of human malignant tumors

and human mesenchymal stem cells (MSCs)

in mice BALB/c nude

When experimentally using xenografts of
human malignant tumors, the key question is
whether their structural, kinetic, invasive and met-
astatic characteristics correspond to the param-
eters of the initial malignant process [1-4]. It is
known that cells of the immune system actively
participate in the development of tumors, exert-
ing an inhibitory or, on the contrary, stimulating
effect on malignant cells, depending on specific
systemic and local changes in the tumor-bear-
ing organism [5-7]. In addition to the modifying
action of the immune system cells, the achieve-
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ment of such compliance is largely determined
by the adequate xenograft microenvironment,
which may strongly influence on the development
of the tumor and its sensitivity to therapeutic ef-
fects [4, 5, 8]. This is why orthotopic PDX trans-
plantation, which involves the transfer of biopsy
material to areas similar to the loci of the original
tumor development, has undoubted advantag-
es over heterotopic subcutaneous transplanta-
tion [1, 2, 4]. Thus, in the case of orthotopic trans-
plantation, PDX growth is supported by cells that
are heterologous to human tissues, but function-
ally similar to them, and their constellations of
the animal body located in the peritumoral zone.
At the same time, orthotopic PDX transplantation
cannot fully provide similarity to the malignant
process in the human body [4, 5, 8].

Meanwhile, the results of a number of stud-
ies indicate the prospects of using human
mesenchymal stem cells (MSCs) to overcome
significant differences between the growth of
primary tumors and their transplants in the body
of immunodeficient animals, mainly NOD/SCID
mice. As you know, MSC are multipotent stro-
mal cells that are localized in different organs
and tissues (cord blood, bone marrow, adipose
tissue, dental pulp, placenta, etc.), which have
the ability to differentiate into varied types of
cells (osteocytes, chondrocytes, adipocytes,
etc.) and migrate to the area of the tumor or
the focus of inflammation [11, 12]. At the same
time, it is assumed that MSCs can be differen-
tiated directly in the tumor zone. It is known
about the immunoregulatory effects of human
MSCs in NSG mice [13]. Of great importance is
the question of the interaction of human MSC
and malignant cells, about which there is con-
flicting information. Thus, the inhibitory effect
of human MSCs on the growth of orthotopically
transplanted xenografts of the U87MG line cells
was shown [14]. At the same time, accumulat-
ed data indicate the key role of MSCs in tumor
progression due to their ability to facilitate ep-
ithelial-mesenchymal transition and increase
tumor metastatic potential by their interaction
with tumor cells [11, 15]. The ability of MSC to

enhance regenerative processes also indirect-
ly indicates the tumor-stimulating potential
of these cells [16, 17]. The diverse effects of
human MSCs on xenograft growth, obviously
are depended on the difference in the types
of interaction between human MSC and tumor
cells — direct intercellular interaction or indi-
rect modulation through the release of cyto-
kines and other biologically active factors [18].

Recently, however, the view of MSCs as tu-
mor-stimulating factor has begun to dominate.
Thus, the results of a meta-analysis and a sys-
tematic review of a number of studies pub-
lished in 2018 indicate that the introduction of
MSCs contributes to anincrease in the number of
metastases and the frequency of metastasis by
1.25-2.0 times compared to the control parame-
ters [19]. Very impressive results were obtained in
an earlier period by American researchers from
the University of Salt Lake City [20]. It was shown
that orthotopic transplantation of breast tumors
of major molecular subtypes directly from pa-
tients to NOD/SCID mice, accompanied by im-
plantation of human MSCs supports a significant
number of characteristics of the original tumors.
The authors used fresh tissue fragments from
primary tumors or samples of metastatic breast
cancer cells collected immediately after surgery
or ascitic fluid drainage from 42 different pa-
tients. At the same time, xenografts of the tumor
were propagated by serial transplantation with-
out any stages of in vitro cultivation, which elim-
inated the problem of selective adaptation to the
conditions of cultivation. As a result, new mod-
els of breast tumor growth and metastasis in the
form of transplantable tumors obtained directly
from patients were proposed. The grafted mate-
rial largely reflected the diversity of breast cancer
forms and preserved critical features of parent
tumors, including histological features, metas-
tasis sites, clinical markers, gene expression
profiles, number of DNA copies, and estrogen de-
pendence for ER+tumors. At the same time, the
combined administration of human MSCs with
the tumor material maintained the stability of the
properties of the original tumors and accelerated
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the proliferation of malignant cells, stimulating
angiogenesis. Moreover, the survival rate of the
obtained xenografts had a prognostic value by
clearly correlation with the patient's lifespan [20].
In our opinion, the above information sug-
gests the prospects of using human MSCs
to improve the growth of xenografts of human
malignant tumors in BALB/c nude mice. Unlike
h-PBLs and h-HSCs human MSCs are not reject-
ed by these immunodeficient animals [12, 16], so
the introduction of such cells can be considered
as a kind of local humanization of BALB/c nude
mice. At the same time, attention should be paid
to a number of conditions and strategies, the
significance of which for optimizing the growth
of xenografts using human MSC should be sub-
jected to a conscientious study. In our opinion,
first of all, it is the use of PDX, rather than immor-
talized cell cultures, as well as the search for ef-
fective modes of administration of human MSCs,
that may be especially important in the case of
subcutaneous xenograft transplantation.

About the possibility of using

BALB/c nude mice to produce human

glioblastoma xenografts that are not rejected

by their immunocompetent heterozygous sibs

The second direction of research, which may
also be promising, is related to the use of immu-
nocompetent animals. This circumstance seems to
us very important due to the fundamental impos-
sibility of comprehensive reproduction of human
oncogenesis and, especially, human immune and
hematopoietic systems in the body of immunodefi-
cient laboratory animals [1, 4. 8]. In this regard, it is
of great importance to create immunocompetent
animal models that can support the growth of xeno-
grafts of human malignant tumors. In this case, we
are talking about the feasibility of reproducing and
further developing studies on BALB/c nude mice
and their immunocompetent sibs that were previ-
ously carried out by researchers at the University of
Bergen (Norway) on nude rats and immunocompe-
tent heterozygous animals of the same brood [8].

The aim of this work was to create a model
of human infiltrative glioblastoma growing in im-
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munocompetent animals. The choice of an ani-
mal model with a complete immune system was
due to the low translational significance of the
results obtained on immunodeficient animals.
The objects of the research were nude and im-
munocompetent Rowett rats of both sexes at the
age of 8-12 weeks. The biopsy material obtained
from patients during neurosurgical interventions
was initially cultured as organotypic spher-
oids in accordance with a previously developed
procedure [21]. The study of spheroids involved
light and electron microscopy revealed morpho-
logical features similar to those of the original
tumor tissue. They differed from the features
of spheroids obtained from permanent cell cul-
tures. The spheroids contained vessels, connec-
tive tissue, and macrophages, showing a marked
similarity to the structure of the original tumor.
Flow cytometry with an assessment of the cell
cycle in the samples revealed the same ploidy
and the same number of proliferating cells in
the spheroids as in the original tumor. For trans-
plantation, spheroids were selected that did not
show a decrease in size after 80 days of cultiva-
tion. Spheroids with a diameter of 400 microns
were implanted in the right hemisphere of the ce-
rebral cortex to a depth of 2.5 mm. the Growth of
spheroids in the brain of animals was evaluated
using MRI.

It was shown that human glioblastoma xeno-
grafts in the form of organotypic spheroids seri-
ally passed in the brains of Rowett nude rats later
can develop in the brain of their immunocompe-
tent sibs, in contrast to spheroids obtained di-
rectly from the biopsy material of patients. In the
case of engraftment in immunocompetent rats,
growth of xenotransplants was observed in the
absence of leukocyte infiltration of the tumor
bed, just as it occurred in nude animals. Graft re-
jection was associated with massive infiltration
of the tumor bed by white blood cells, mainly ED1
+ microglia/macrophage cells, CD4 + T-helper
cells, and CD8 + effector T-cells, and also cor-
related with elevated levels of pro-inflammatory
cytokines IL-1B, IL-18, and TNF-a in serum. It was
noted that the adaptation of the human tumor
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to the brain of an immunocompetent animal oc-
curred after several cycles of passivation in the
brain of nude rats and was characterized by a
pronounced weakening of the infiltration of the
tumor by microglia cells. In addition, there was
a decrease in tumor production of those chemo-
kines that contributed to the migration of white
blood cells and their penetration into the Central
nervous system. Thus, during serial passaging in
the brain of nude rats, human glioblastoma cells
acquired the ability to avoid and/or suppress
host immune responses and subsequently take
root in immunocompetent rats without signs of
an inflammatory response.

Currently, it's not possible to characterize the
mechanisms that provide the tolerance of immu-
nocompetent heterozygous Rowett rats to human
glioblastoma cells. The authors assumed that
the development of tolerance is associated with
a sufficiently high content of regulatory immune
cells [22]. There is also an important question
about the therapeutic context of this phenome-
non — whether a human tumor that develops in
animals with a complete immune system can
retain its structural and functional features and
sensitivity to the action of antitumor agents. If
the response is positive, this model can provide
significant progress in the development of ef-
fective personalized antitumor treatment. Thus,
it seems appropriate to carry out the similar re-

searches on BALB/c nude mice and their het-
erozygous sibs. If the result obtained in Rowett
rats is reproduced on mice, further research
should be carried out to determine whether the
characteristics of xenografts supported by im-
munocompetent animals correspond to the in-
dicators of the malignant process in the human
brain. In our opinion, in the latter case, experi-
mental and clinical studies should include a com-
parative analysis of neuronal-glial relations [23],
as well as changes in the immune system of the
brain [24] with the growth of xenografts and orig-
inal tumors, both as in cases of coincidence as at
mismatch of their structural and functional char-
acteristics and sensitivity to the action of tested
antitumor agents.

CONCLUSIONS

We assume that the successful realisation
of the suggested research directions, one of
which is related to the local humanization of im-
munodeficient BALB/c mice with human mesen-
chymal stem cells, and the other — with the use
of immunocompetent BALB/C nude mouse sibs
to ensure the growth of xenografts of human glial
tumors in the absence of immune deficiency, can
make a significant contribution to the develop-
ment of informative experimental models of the
malignant process in humans.
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ABSTRACT

The work provides information on the results of the Joint Immunological Forum, which was held from June 24 to 29,
2019 in Novosibirsk. The modern directions of the development of fundamental and applied immunology are ana-
lyzed. Particular attention is paid to the discussion of the most issues identified in the section "Immunopathogenetic
bases of tumor growth", which also presented the results of studies conducted at the National Medical Research
Centre for Oncology of the Ministry of Health of Russia for the study of isolation and study of the biological prop-
erties of tumor stem cells. Noteworthy are the new advances in modern immunology, which clarify the hierarchical
structure of lymphocyte populations, with the separation of various minor subpopulations based on the phenotypic,
molecular genetic and functional properties of cells, whose role in ensuring the integrity of the body has not been ful-
ly studied. In addition to theoretical reports, during this Forum the results of using new methodological approaches to
study the structural and functional organization of individual links of innate and adaptive immunity both under model
conditions and during the development of various human diseases were presented, the most promising ways to im-
prove analytical and technological platforms were identified. In the crayfish of the Forum, several advanced training
programs were implemented for employees of various levels of practical health care and fundamental science.
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INTRODUCTION

The achievements of practical Oncology are
largely related to new data obtained using a num-
ber of modern methodological approaches that
allow us to identify the features of the structural
and functional organization of innate and adap-
tive immunity elements. It is generally accepted
that the immune system is involved in the con-
trol of antigenic homeostasis of the human body
and, as a result, the fundamental importance of
this system both in the fight against cancer, and,
with a number of defects or its failure, in the oc-
currence and progression of the tumor.

For the further development of oncoimmunol-
ogy, it's important to exchange experience with
representatives of various scientific and prac-
tical teams, discuss new experimental data ob-
tained by them, and involve promising theoretical
approaches to explaining the facts observed in
practice, what happens at forums and congress-
es of various levels.

The purpose of this report was to briefly high-
light the results of the Joint immunological fo-
rum with international participation. The source
of information was direct personal participa-
tion in the Forum, as well as the study of new the-
oretical and practical results of oncoimmunology
presented in publications.

One of the most important events for immunol-
ogists this year was the holding of the "United im-
munological forum-2019" with international par-
ticipation in Novosibirsk from 24 to 29 June 2019.

This forum brought together a number of events:
VI Congress of the Russian scientific immunologi-
cal society (RNOI); VIIl Conference of the Russian
cytokine society (RCO); VIl reproductive immu-
nology conference; VIII Neuroimmunology confer-
ence; XV conference of immunologists of the Urals;
Conference on targeted and cellular immunother-
apy; Oncohematology and oncoimmunology con-
ference; primary immunodeficiency international
conference; School of flow cytometry; school of
rheumatology; professional development Cycles.

The forum was attended by more than 500 peo-
ple (12 academicians of the Russian Academy
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of Sciences, 12 corresponding members of the
Russian Academy of Sciences, 111 doctors of
science, 102 candidates of science, more than
190 people-practical health workers, postgrad-
uates and students). The forum participants are
representatives of 30 Russian cities, speakers and
participants from near and far abroad: the USA,
the Netherlands, Japan, the Czech Republic, Hun-
gary, Bangladesh, Uzbekistan, and Kazakhstan.
During the forum 376 oral reports were present-
ed at 43 symposiums, 22 reports were presented at
7 plenary sessions, and two round tables were held
(problems of teaching immunology in medical Uni-
versities, the state and prospects of immunolog-
ical journals). More detailed information is avail-
able on the official websites of the event (http://
niikim.ru/ru; http://rnoi.ru; https://bs-sib.ru).

Analysis of the work of the

«United immunological forum-2019»

During the Forum, various specialized sections
and plenary sessions discussed the molecular
and genetic basis of innate immunity, infectious
and inflammatory diseases of the mucous mem-
branes and lymphoid organs: new aspects of diag-
nosis and therapy of immuno-mediated diseases,
the possibilities of modern flow cytometry in solv-
ing the problems of fundamental and applied im-
munology. The relevant sections covered such
aspects as: the use of cytokines in the diagnosis,
pathogenesis and treatment of human diseases,
the state of the problem of autoimmunity, ophthal-
moimmunology, tuberculosis immunology, immu-
nological aspects of atherosclerosis, tumors of
the immune system, and vaccination. The issues
of fundamental and clinical psychoneuroimmu-
nology, the state and prospects of hematopoietic
stem cell transplantation, gene therapy and cell
technologies in immunology, allergology and clini-
cal immunology, etc. were considered.

Undoubtedly, special attention was drawn to
the work of the section "Immunopathogenet-
ic foundations of tumor growth" (27.06.2019).
Within the framework of this section, reports
were presented on both fundamental and applied
oncoimmunology.
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Would like to focus on the report of I.A.Baldueva
(FSBI «N.N.Petrov National Medical Research Center
Of Oncology» of The Ministry Of Healthcare of The
Russian Federation, Saint Petersburg), which provid-
ed information about immuno — mediated adverse
events (IAE) that occur in the body of a cancer pa-
tient during immunotherapy (IT) with drugs that in-
hibit the control points (ICT) of the immune response
(anti CTLA-4 and anti PD-1/PDL-1). The development
of lonia is associated with excessive activity of ef-
fector mechanisms of the immune system against
the background of it, which can lead to autoimmune
damage to almost any organ and organ system [1].

After considering the main mechanisms of ion
exchange, attention was drawn to the cytokine re-
lease syndrome as a modulator of cell-mediated
reactions. Based on the analysis of a clinical case
of a patient with melanoma of the skin, with the
progression of the disease after surgical treat-
ment, the mechanism of development of lonia
against the background of it (anti-CTLA therapy)
was considered. The features of changes in some
cellular parameters of the immune status (IC) are
determined. An increase in individual subpopula-
tions of cytotoxic lymphocytes (CD3*CD8*, CD8*H-
LA-DR*, CD3*CD38*,CD3*CD16*CD56%) was shown
after. In the patient's body, elimination of FoxP3*
Tged, an increase in the number of eosinophils
and their activation was noted, which is accom-
panied by the release of a number of chemokines
(CXCL9, CXCL10, CCL5), which cause chemotaxis
of cytotoxic CD8* T lymphocytes, their migration to
the tumor. The speaker noted that "IAE arise from
the overall immune response to the tumor and, in
most cases, effective treatment of ICTs can tem-
porarily be subjected to immunosuppression with
glucocorticosteroids (GCS)". GCS do not inhibit
the cytotoxic activity of activated T-lymphocytes,
and a number of studies have proven the synergy
of their use with certain types of immune therapy.

Summing up, I.A.Baldueva noted: the mech-
anisms of development of antitumor immune
response and IAE are identical; GCS are patho-
genetic therapy for IAE, support a specific anti-
tumor CD8* — T cell immune response to therapy
with immune synapse modulators.

OHKouMMyHonoruu (HoBocu6upcek, 2019)

Novik A. V. (FSBI «N.N.Petrov National Medical
Research Center Of Oncology» of The Ministry Of
Healthcare of The Russian Federation, Saint Pe-
tersburg) in the report "Problems of immunother-
apy in clinical practice: the need for immunologi-
cal research" continued the discussion of issues
related to it, noting the urgent need for immuno-
logical research. Assessment of quantitative and
qualitative (functional) parameters of individual
links of innate and adaptive immunity in cancer
patients against the background of it, will identify
new prognostic factors, the probability of devel-
opment, the achievement/end of the effect, as
well as identify and manage risks.

Savchenko A.A. (Krasnoyarsk scientific center
of the Siberian branch of the Russian Academy of
Sciences, Krasnoyarsk) in the report "Regulatory
mechanisms of the formation of the phenotype and
functional activity of dendritic cells", having con-
sidered modern ideas about the heterogeneity and
mechanisms of maturation of dendritic cells (DC),
as well as factors that determine these processes,
focused on the features of the phenotype of blood
monocytes (CD14*CD16*) in patients with kidney
cancer [2]. The speaker noted that the work re-
vealed a decrease in the number and functional ac-
tivity of blood monocytes against the background
of an increase in the content of Treg lymphocytes,
and the phenotypic differences between DC are in
the level of expression of CD80 and HLA-DR. An in-
creased content of activated Treg lymphocytes in
kidney cancer is accompanied by an increase in the
number of Mature DCS with increased expression
of CD80-a marker that contributes to the formation
of immune suppression in the patient's body. Sum-
ming up, Savchenko A.A. he noted that the tumor's
tolerogenic effect is realized in the formation of
regulatory interactions with the immune system,
the phenotype and functional activity of DC de-
pends on the state of the monocytes from which
they are formed, and in cancer, an important factor
will be the tumor-associated progression factors.

Would like to draw attention to a number of
facts presented in the report of N.V.Cherdintseva
(research Institute of Oncology, Tomsk National
Research Medical Center of the Russian Acade-
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my of Sciences, Tomsk) "Macrophages and tumor
progression: on the way to macrophage-specific
therapy". In particular, there is no doubt that each
person is a unique ecosystem, in which the out-
come of the disease during the formation of a tu-
mor is determined by the exposure of damaging
factors, constitutive genetic parameters of the
person, features of systemic and local (microen-
vironment) regulation, as well as tissue architec-
ture, which guide the development of the somatic
cell. In the occurrence of a tumor and the severity
of antitumor immunity, a special role is assigned
to tumor-associated macrophages (TAM), for
which high plasticity is shown, participation in
such key processes as the regulation of the pro-
liferative activity of tumor cells, the influence on
their invasive properties, angiogenesis, the sever-
ity of the epithelial-mesenchymal transition, the
ability to metastasize and resistance to radio and
chemotherapy. We discussed the ideas that have
been accumulated to date about the methods be-
ing developed for reprogramming stromal-inflam-
matory elements to counteract the tumor, while
specialized populations of tumor-promoting mac-
rophages can act as a target for cancer therapy.
This section presents the results conducted in
the National Medical Research Centre for Oncol-
ogy of the Ministry of Health of Russia studies
aimed at the isolation and study of biological
properties of tumor stem cells (report, "Tumor
stem cells and their microenvironment: role in
tumor development", Sahakyants A.B.), imple-

mented in the framework of public procurement
"Study of possibility of using the tumor stem cells
to create models of xenogeneic tumors in the ex-
periment". 19 tumor cells with the stem pheno-
type were isolated from postoperative material
of patients by immunomagnetic separation using
reagents from MiltenyiBiotec (Germany). The se-
lection was made in accordance with the manu-
facturer's instructions. For each case, depending
on the type of tumor, the necessary set of primary
antibodies conjugated with magnetic particles
was selected. Also, depending on the number of
cells, the concentration of reagents and the type
of magnetic column were selected. The cells of
the target population were adsorbed (positive
separation) on magnetic spheres and separat-
ed into a single fraction upon completion of sepa-
ration. To isolate tumor stem cells (OSC), antibod-
ies to the following antigens were used (table 1).

Among these, glial brain tumors accounted for
9 cases, breast cancer-7 cases and 3 more cas-
es-brain metastases (ovarian cancer, lung cancer).

The cell population isolated as a result of sepa-
ration (positive fraction) was from 0.2 to 1 million
cells. Cells were transferred to a T25 vial in a culture
medium without serum with insulin, transferrin and
L-glutamine (GMP DC, CellGenix, Germany) in an
amount of at least 0.5 million per 5 ml vial. A neg-
ative fraction that does not contain the target cell
population was used as a control. The composition
and volume of the medium, the type of vial, and the
number of cells in the negative fraction were similar

Table 1. List of markers and reagent kits used to isolate tumor cells with the stem cell phenotype

Ne Antigen OSC The set of reagents

type of neoplasm

Glial tumors;
1 cD133 CD133 MicroBeadKit, metastasis of lung cancer to the brain
human (130-097-049) ovarian cancer metastasis to the brain;
breast cancer (BC)
CD90 MicroBeads, .
2 CD90 human (130-096-253) Glial tumors
CD44 MicroBeads, . .
3 CD44 human (130-095-194) BC, metastasis of lung cancer to the brain
CD24 MicroBeadKit,
4 CD24 human (130-095-957) BC
5 CD117 CD117 MicroBeadKit, Ovarian cancer metastasis to the brain

human (130-091-332)
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to the positive fraction. After 1-3 days, the growth
of free — floating spherical colonies-oncospheres
was observed in the vials, while the number of col-
onies in vials with an enriched target cell fraction
was several times greater than in the corresponding
control samples, which is evidence of the presence
of stem properties in the isolated subpopulations
of tumor cells. It is known that in conditions of low
adhesion, differentiated tumor cells and non-ma-
lignized cells undergo anoikis-apoptosis as a result
of incorrect cell adhesion or its absence [3], while
OSCs survive and selectively multiply, forming
free-floating in the environment of the oncosphere
[4, 5]. In the future, the first experiments were car-
ried out on the experimental creation of a xenogen-
ic model of a human brain tumor on immunodefi-
cient mice. A total of 6 transplants of oncospheres
with the phenotype (CD90*CD133*) obtained from
0SC isolated from gliomas were performed [6].
The attempts made to create xenograft models
of gliomas by transplanting isolated OSC did not
give the expected result — no visible macroscopic
growth of the tumor was obtained in the experi-
ment after three months. Taking into account a
number of methodological features and practical
experience, work in this direction continues.
Summing up the information presented in the
reports on this section, it should be noted that
much attention was paid to modern ideas about
the immunology of tumors, the role of both indi-
vidual lymphocytic and myeloid representatives in
the occurrence, progression and response to treat-
ment of various tumors. Special attention was
paid to the consideration of dendritic cells, mono-
cytes, and macrophages in oncological diseases
During the presentations, the mechanisms
of tumor occurrence in multicellular organisms
were discussed, as well as the recognition of the
mutation theory of multistage carcinogenesis,
according to which the malignant properties of
a cell are the result of the accumulation of ge-
netic disorders (mutations and chromosomal
aberrations). Driver disorders are changes in the
activity of genes that determine the lifecycle of
cells-proto-oncogenes and anti-oncogenes [7].
It is noted that the appearance and develop-

OHKouMMyHonoruu (HoBocu6upcek, 2019)

ment of a tumor is not always accompanied by
the presence of a pronounced immunodeficiency
or signs of immune disorders. Thus, the incidence
of most types of solid tumors does not increase
with immunosuppression, and the incidence of
breast cancer actually decreases. In addition,
the incidence of spontaneous tumors in mice bas-
tianich not higher than that of immunocompetent
animals. The ambiguous experience of using im-
mune system stimulation in the vast majority of
patients with malignant tumors-all this points to
the complex, contradictory nature of the interac-
tion between the tumor and the immune system,
the ambiguous role of the latter in the progression
of the disease, which is reflected in such a concept
as the idea of immunoreduction of tumors [8].

The malignant tumor development is the result
of exogenous and endogenous nature combina-
tion factors that increase the probability of sur-
vival, increase the number and spread of tumor
cells, which is a consequence of genetic insta-
bility, reprogramming of cell metabolism, mani-
fested in changes in the nature of biochemical
processes and affecting almost all their aspects.
Of particular importance in the occurrence and
progression of a tumor is its ability to "escape”
from immune surveillance, as well as the impact
of tumor-promoting chronic inflammation [7, 9].

Considering the mechanisms of "eluding” the
tumor from the immune response, the special
role of immune selection of tumor cells (loss of
neo-antigens and/or changes in the expression
of HLA-I and costimulatory molecules), as well
as the formation of an indifferent microenviron-
ment and the induction of immunosuppression,
which in turn can be associated with:

with the expression of molecules that induce
apoptosis of effector cells (soluble forms of
FasL and MICA);

— release of soluble ligands that block T-cell
receptors;

— secretion of cytokines that inhibit the ac-
tivity of lymphocytes and dendritic cells (IL-10,
TGF-B, VEGF);

— isolation of cytokines and factors that at-
tract T-reg and macrophages with immunosup-
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pressive activity (GM-CSF, G-CSF, IL-6, IL-10,
VEGF, PGE2, IL-1).

There is no doubt about the special role of im-
mune control points in inducing immune suppres-
sion, the role has been discussed in several reports.

The study of the widest possible range of fac-
tors of the tumor microenvironment is the key to
a better understanding of the biology of tumors,
searching for the most effective ways to diagnose
and treat these diseases. It is important to deter-
mine the molecular and genetic characteristics of
tumors, and to study the system for controlling
gene expression: epigenetic, post-transcription-
al, and post-translational. In addition, the study of
transcription factors and functional specialization
of lymphocytes and leukocytes continues [10], the
role of heterogeneous micro-RNAS as regulators
of inflammatory and immune responses during tu-
mor growth [11].

The information about the classification of
tumors depending on the phenotype of trans-
formed cells (PD-L1 expression) and prevail-
ing immunological components (TIL- tumor-in-
filtrating lymphocytes) in their microenvironment
was interesting [12]:

— type 1-acquired resistance to cellular im-
mune responses, which is associated with the ex-
pressed expression of PD-L1 tumor cells against
the background of the presence of TILs with the
phenomenon of inhibition of their activity;

— type 2-immunological ignoring, develop-
ing in the absence of PD-L1 simultaneously with
a number of features of the antigenic properties
of the tumor, without its infiltration of TILs. In this
case the ICCS do not identify the transformed
cells and do not respond to them;

— type 3-internal PD-L1 induction, a number of
factors contribute to the expression of PD-L1 by
cancer cells, but there is no penetration of cyto-
lytic lymphocytes into the tumor;

— type 4-immunological tolerance that occurs
without the presence of PD-L1 on tumor cells
under conditions of its pronounced infiltration of
TILs that do not show cytolytic activity. Probably,
in this case, additional immunosuppressive path-
ways are involved.

42

Despite the fact that the proposed classification
scheme of tumors is simplified, it can probably be
used to discuss the strategy of immunotherapy,
depending on the microenvironment of the tumor.

We should also mention the role of the mi-
crobiota in determining the type of immune re-
sponse, the probability of developing tumors, as
well as the nature of the body's response to anti-
tumor treatment, including inhibitors of immune
response control points, which was reflected in
the report of T.A.Karmakova [13, 14].

When discussing the strategic prospects for
the development of tumor Immunobiology, it was
pointed out that it is necessary to characterize
the individual characteristics of the immune re-
sponse in each patient, as well as to monitor
changes in immune indicators during treatment,
which is a General trend in Oncology at the mo-
ment. The range of defined indicators, as well as
the multiplicity of the research is not unified, but is
actively discussed at various specialized events.
However, General approaches are being devel-
oped to develop these standards and determine
the most informative indicators that reflect the
state of the immune system of the cancer patient.

Considering the methodological aspects of study-
ing the immune response in the development of tu-
mors, it was pointed out the need to reconstruct the
network of intercellular signals, which involves the
use of new information technologies and accumu-
lated empirical data, the study of the relationship be-
tween local and systemic indicators of the immune
system, as well as the need to harmonize data ob-
tained with the use of modern technologies.

Without touching on the methodological as-
pects, which was not the purpose of this work, we
should note those modern technologies that, in
our opinion, and in the opinion of colleagues, are
promising for studying the immune response [15]:

— Multiplex immunohistochemistry;

— Mass cytometry;

— Multiplex analysis methods;

— Omix technologies;

— Cluster analysis.

At the section "New models, research meth-
ods and diagnostic systems in immunology”
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(28.06.2019), our attention was drawn to the re-
port of Tarasevich A.A. on the topic "from cells
to tissues: mass cytometry-the latest method of
cell phenotyping in immunology and Oncology".

This report provided information about a new
technology — CyTOF®, used for cell phenotyping
and combining traditional approaches in cytome-
try with mass spectrometry [16].

It is known that standard approaches to phe-
notyping, such as immunohistochemistry com-
bined with microscopy, flow cytometry, high-con-
tent Screening, are based on the analysis of the
fluorescence of labeled antibodies interacting
with corresponding markers in target cell popula-
tions. However, there are a number of known fea-
tures that must be taken into account when using
these technologies: the probability of overlap-
ping dye spectra, different signal intensity from
different fluorophores, and background fluores-
cence, which imposes a number of restrictions
for multiparametric analysis. These limitations
significantly complicate the design of the experi-
ment and the interpretation of the resulting data.

CyTOF® technology eliminates the limitations
of fluorescence, since signal separation is based
on detecting the mass of labels, not the wave-
length of the fluorescent molecule. In this case,
special tags are used, consisting of non — radio-
active isotopes of rare earth metals (lanthanides)
attached to various probes-the same monoclonal
antibodies, intercalators, etc. the Main advantag-
es of using rare earth metals are that they are not
detected endogenously in biological samples.
After performing all the necessary preanalyti-
cal procedures, the samples are examined on a
mass cytometer (mass spectrometer), in which
the material is sprayed in special media into in-
dividual drops. Subsequently, the droplets con-
taining the cells are separated, followed by the
measurement of metal isotopes on each individ-
ual cell in the suspension. Modern devices can
analyze more than 40 parameters [16].

However, according to a number of authors, this
technology is not without disadvantages: the pres-
ence of impurities used in the analysis of metals in
accompanying samples; the probability of formation

OHKouMMyHonoruu (HoBocu6upcek, 2019)

of metal oxides, which shifts the signals in terms of
molecular weight and, as a result, leads to overlap
between the probes; incompatibility with living cells;
relatively low throughput (5-7 min per sample) [17].

Despite this, mass cytometry is finding more
and more applications in various fields of funda-
mental and applied science and its use allows
you to get new data. Thus, Li N. and colleagues,
examining biopsies of frozen intestinal tissue of
human embryos, showed the presence of memo-
ry T-cells in the embryos, which allows us to state
the fact that the embryo's immune system is
more mature than it was previously thought [18].

The use of these methodological approaches
will allow the most effective modeling of tumor
growth processes, forecast the response to im-
munotherapy, and select an adequate personal-
ized treatment.

A promising direction is the development of
relevant experimental models [19]:

—a new generation of humanized mouse
models (transgenic expression of cytokines, HLA
antigens, hormones, human MHC molecules);

— study of the genetics of induced tumors
(search for models with high mutation load);

— comparative immunology and immunoge-
netics of human and laboratory animals;

— ex vivo surrogate models (primary organ-
oid cultures: co-culture with lymphocytes and
monocytes, selection of personalized treatment
regimens, genetic manipulations (CRISP-CAS9;
SIRNA), research of stem tumor cells).

Separately, it should be noted that the forum
held a full-time part of the professional develop-
ment program "Flow cytometry in clinical prac-
tice". The following issues were raised during the
program (some of them were discussed):

— Multicolored analysis-basic principles and
approaches (Kudryavtsev 1.V, Saint Petersburg);

— Application of standardized technology of
leukocyte immunophenotyping in the clinic. Role
of assessment of small subpopulations of lym-
phocytes (Zurochka A.V., Chelyabinsk);

— Assessment of the cellular component of
the "immune status" for monitoring the state of
the immune system (S.V.Khaydukov, Moscow);
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— Features of assessment of cellular immu-
nity in newborns and young children (Semyki-
na E.L., Moscow);

— Study of markers of lymphocyte activation in
the clinic of various pathological conditions (Ka-
linina N.M., Saint Petersburg);

— Immunograms. Diagnostic possibilities of
assessing the cellular level of immunity (Niki-
tin Yu V., Saint Petersburg);

— The role of flow cytometry in Oncohematolo-
gy (Lugovskaya S.A., Moscow);

— Flow cytometry in clinical oncoimmunology
(Zabotina T.N., Moscow);

— Multicolored flow cytometry. Advantages
and methodological approaches (Savitsky V.P,
Moscow).

Course participants and forum participants
had the opportunity to get new information about
modern developments in the creation of the
most effective fluorochromes used for the iden-
tification of phenotypic markers of immunocom-
petent cells, which, in turn, allows improving mul-
tiparametric flow cytofluorimetry. Undoubtedly,
new issues and problems related to the need
to improve the software used in the analysis of
the obtained data were also discussed, as well as
the discussion of the rules for creating working
panels of monoclonal antibodies and the most
appropriate strategies for gating.

During the practical classes, there was an op-
portunity to get acquainted with the work and
capabilities of the new cytometer, to review and
analyze the results of the analysis of the immune
status (flow cytometry) for primary and second-
ary immunodeficiency, allergic diseases, and var-
ious oncohematological diseases. A General
strategy for processing and analyzing the results
of determining the parameters of cellular immu-
nity using flow cytometry was presented.

CONCLUSION

Based on the results of the visit and work of a
number of sections and plenary sessions of the
forum, the Following General trends can be iden-
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tified in the study of the mechanisms of the func-
tional organization of the immune system in var-
ious human diseases:

1) identification and assessment of the contribu-
tion of heterogeneous subpopulations of (minor)
white blood cells and lymphocytes to the immune
system and immunopathogenesis of diseases;

2) special emphasis on the study of effector
leukocytes (monocytes, macrophages, dendrit-
ic cells, neutrophils) and lymphocytes (T -, B -,
NK), the mechanisms of their functional activity
and interaction with each other in the develop-
ment of the pathological process;

3) study of heterogeneity and functional ac-
tivity of regulatory subpopulations of leukocytes
and lymphocytes with the allocation of 3-4 sep-
arate functional types of cells with regulatory
function in each population;

4) assessment of the expression level of PD-1/
PD-L1, -L2 on various somatic cells and study
of their contribution to the implementation of
the immune system function in a particular indi-
vidual (norm and pathology);

5) relevance of screening studies using mod-
ern methodological approaches (e.g. multi-
plex analysis), which allows us to identify new
patterns of the immune system both in normal
and in various pathological conditions;

6) certain prospects for the development of im-
munology are associated with the further im-
provement and implementation of mathematical
modeling of immunological reactions, the work
of individual organs of the immune system in
normal and pathological conditions.

Thus, the result of the work of the "United im-
munological forum-2019" with international par-
ticipation was the accumulation and system-
atization of information about the immunology
of tumors, current views on the immunological
mechanisms of infectious and inflammatory, al-
lergic diseases, trends in approaches to the diag-
nosis and treatment of these pathologies, as well
as the designation of a number of promising ar-
eas in the organization and conduct of research in
the field of fundamental and applied immunology.
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ABSTRACT

Breast cancer (BC) is the most common female cancer and the first leading cause of cancer death in women. Lumi-
nal phenotypes represent about 70% of this disease. Treatment for metastatic hormone-dependent HER2-negative
breast cancer in most cases involves various lines of endocrine therapy since their sequential use improves overall
and relapse-free survival while maintaining a high quality of life. Disease progression during such therapy may be
associated with the development of primary or secondary resistance to the treatment. The reason for the secondary
resistance is both a mutation of receptors for steroid hormones and activation of new signaling pathways. The study
of these mechanisms has led to the creation of highly effective drug combinations for the treatment of hormone-pos-
itive HER2-negative metastatic breast tumors. To date, clinical trials of three agents from the group of cyclin-de-
pendent kinases has been developed and successfully completed: palbociclib, ribociclib and abemaciclib. These
agents in combination with non-steroidal aromatase inhibitors or estrogen receptor antagonists in randomized clin-
ical trials increased direct treatment efficacy, overall survival and progression-free survival rates. Clinical case of a
menopausal patient with metastatic hormone-positive HER2-negative breast cancer with visceral metastases who
received successive chemotherapy and a combination of the highly selective oral kinase inhibitor CDK4\6 ribocyclib
with the aromatase inhibitor letrozole allowed to achieve a response to therapy for 27 months with CR for 8 months.
The safety profile was satisfactory; side effects included grade 2 neutropenia, grade 1 arthralgia, grade 1 hyperglyce-
mia and grade 1 increase in urea which did not had an adverse effect on the patient’s quality of life.
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KMMHWYECKOE HABJTIOAEHUE

fOPMOHOI'IvOHO)KMTEﬂbeIﬂ HER2-HE[ATMVBHbIl71 METAC]ATMLIEGKMM PAK
MOJI0YHOW XENE3bI: NPUHATUE PELIEHWW B PEAJIbHOW KJIWHUHECKOU
[MPAKTUKE

N.10.Bnagumuposa, A.3.CtopoxakoBa*, T.A.CHexko, J1.K.CTpaxoea, H.A.A6pamoBa, C.H.Ka6aHoB, E.A.KanabaHoBa,
H.10.CamaHeBa, f.B.CBeTnykas, A.B.TuwmnHa

®rbY «<HMUL onkonorum» Munaapasa Poccuw,
344037, Poccuiickas Gegepauus, r. Poctos-Ha-[loHy, yn. 14-9 nuHus, 4. 63

PE3IOME

Pak MonouHoii xeneabl (PMXX) 3aHMMaeT 1-e MeCTO B CTPYKTYpe OHKOJIOMMYECKOW 3a60/IEBaEMOCTU U CMEPTHO-
CTU XXEHCKOro HaceneHnusi. Okono 70% 3ToM NaToNorMm CoCTaBSHOT JIIOMUHASIbHbIE GeHOTUMNbI. JleueHne MeTacTa-
TUYyeckoro ropmoHosaBucumoro HER2-HeratneHoro PM)X B 60nblUMHCTBE CcliyYaeB npegnosiaraeT npuMeHeHue
PasnUYHbIX IMHUI SHAOKPUHOTEPANUU, UX MOCNELOBATENIbHOE NPUMEHEHMe 06ecneunBaeT yBeSIMYEHUE NoKasaTe-
nei o6Lein n 6e3peumaMBHON BbXXMBAEMOCTM NPU COXPAaHEHUM BbICOKOIO KayecTBa XWU3Hu. MNporpeccupoBaHune
3a6oneBaHNa Ha GoHe Takoi Tepanuu CBA3aHO C Pa3BUTUEM PE3UCTEHTHOCTM K NMPOBOAMMOMY SIeYEHUIO, KOTO-
pasi MOXeT 6bITb NePBUYHOW U BTOPUYHOW. MNPpUYMHAMU BO3ZHUKHOBEHUSI BTOPUYHOW PE3UCTEHTHOCTU ABASIHOTCA
KaK MyTaLus peLenTopoB K CTEPOMHbIM FTOPMOHAaM, TakK U aKTUBaL S HOBbIX CUTHaNbHbIX MyTei. N3yueHne aTux
MeXaHM3MOB NPUBESIO K CO3AaHU0 BbICOKO3((PEKTUBHbBIX KOMOUHALMIA NpenapaToB A5 1eYeHnsi FOpMOHOMOosOo-
XutenbHbix HER2-HeraTMBHbIX MeTacTaTU4YeCKMX OMyxosien MOSIOYHOW Xeneabl. Ha cerogHsWHUA AeHb B MUpe
paspaboTaHbl 1 yCMEeLWHO 3aBepLUeHbl KIIMHUYECKUE UCCNELOBaHUSI TPEX NpenapaToB U3 rpynmnbl LUKINH3aBUCH-
MbIX KMHa3: Nanéoumknuneé, puéoumknné n abemaunknmé. NMpuMeHeHre 3TUX NpenapaToB B COYETaHUU C HecTe-
POMAHBIMU UHIMBMTOPAMKU apoMaTasbl UM aHTarOHUCTaMWU 3CTPOreHOBbIX PeLenToOpoB B PaHLOMU3UPOBAHHbIX
K/TMHUYECKUX UCCIIeJOBaHUAX YBEIMYMIIO NOKa3aTenn HenocpeacTBeHHON athhEKTUBHOCTM NleYeHns, obLLel Bbl-
YKMBAEMOCTM M YacTOTy BbIXXMBAEMOCTU 6e3 nporpeccupoBanus. KnnHuyeckoe HabnogeHne naunueHTKu ¢ meta-
CTaTM4YeCcKUM ropMoHono3nTueHbiM HER2-HeratnBHbiM PM)K B MeHonayse, ¢ BUCLiepanbHbIM MOpPaXeHneMm, no-
NyyYMBLUEW NOC/IeA0BaTENIbHO XMMMOTEPANUIO U KOMOGUHALIMIO NEPOpasibHOro BbICOKOCENEKTUBHOIO UHIM6UTOPa
KuMHa3 CDK4/6 pubouunknmbéa ¢ MHIMOGUTOPOM apoMatasbl JIeTPo30sIoM, MO3BOSIUO JOCTUTHYTb ASIMTENBHOCTM
oTBeTa Ha Tepanuio 27 Mec, C AOCTMXEHNEM MOJIHOrO OTBETA Ha NleYeHNne, CoXpaHsBLLErocs B TeyeHue 8 mec. [po-
¢unnb 6e30MacHOCTH 6blN YAOBNETBOPUTESIbHBIM, U3 NOGOYHbIX ABNEHWUI HAGNOLANUCD: HENTPONEHNSA 2 CTENEHW,
apTpanrua 1 cTeneHu, runepravkemMust 1 cTeneHu 1 NoBblleHWe MOYEBUHbI 1 CTENEHU, YTO He NOBAUANO OTpULa-
TeNbHbIM 06pa3oM Ha KaYeCTBO XWU3HU NaLMUEHTKHN.
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MeTacTaTUYeCKMI1 pak MOJIOYHOM Kele3bl, FOpPMOHOTepanus, LLMKAUH3aBUCUMblE KMHA3bI, pUGoLMKANG,
nanéouuknmneé, abemaunknmod
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Breast cancer (BC) is consistently ranked 1stin
the structure of cancer incidence and mortality
among the female population. BC is a heteroge-
neous group of tumors. Among all phenotypes,
luminal (defined by the expression of estrogen
and/or progesterone receptors) HER2-negative
tumors predominate, their specific weight can
reach 70% [1].

The treatment principles of hormone-de-
pendent HER2-negative metastatic BC have
remained unchangeable for several years un-
til nowadays [2]. In 1977, tamoxifen was regis-
tered as a drug for the treatment of metastatic
BC, and this led to a significant success in the
treatment of this disease. After the appearance
of aromatase inhibitors in the Arsenal of oncolo-
gists and their use in the first line therapy, it was
possible to achieve a progression-free survival
of 10-13 months (in the case of tamoxifen, it
was from 6 to 9 months). The introduction of the
next generation drug, fulvestrant, and its use in
first-line treatment of metastatic BC increased
the median time to progression to 16.6 months
compared to 13.8 months for an aromatase in-
hibitor (anastrozole), as it's demonstrated in the
FALCON study [3].

Sequential use of various variants of endocrino-
therapy provided a significant increase in overall
and relapse-free survival rates while maintaining
a sufficiently high quality of life. However, with
this tactic, the disease invariably progressed over
time. The main reason was the development of re-
sistance to treatment. Tumor resistance to endo-
crinotherapy can be either primary (initial lack of
sensitivity of tumor cells to drug- induced receptor
block) or developing during treatment [4, 5].

Secondary resistance may be associated with
mutation of the steroid hormone receptors them-
selves, or by activation of other signaling pathways.
The study of these mechanisms eventually led to
the development of the latest highly effective drug
combinations for the treatment of hormone-posi-
tive HER2-negative metastatic breast tumors.

The discovery of the role of cyclin-dependent
kinase (CDK) in the regulation of the cell cycle
was awarded the 2001 Nobel prize in medicine
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[6], and eventually led to the creation of the first
CDK inhibitor palbociclib, which in combination
with letrozole or fulvestrant fundamentally im-
proved the results of hormone therapy for meta-
static and locally advanced luminal breast cancer,
which was convincingly demonstrated in several
multicenter randomized phase Il and Il studies.
Thus, the addition of palbociclib to letrozole in the
Tstline of endocrine therapy led to a significant in-
crease in overall survival and immediate effective-
ness of treatment, the median progression-free
survival was 27.6 months vs. 14.5 months (HR
0.563;95% CI 0.461-0.687; p<0.000001), and the
overall response rate in the entire population was
42.1% vs. 34.7% (p=0.031) [7].

Nowadays, two other drugs have been devel-
oped and successfully completed clinical trials in
the world: ribociclib and abemaciclib, which were
also studied in the first line of therapy for hor-
mone-positive metastatic breast cancer in ran-
domized placebo-controlled phase Il trials. The
MONALEESA-2 study evaluated the effective-
ness of ribocyclib in combination with letrozole,
and the median progression-free survival for ri-
bocyclib and placebo was 25.3 and 16 months,
respectively (HR 0.568; 95% ClI 0.457-0.704;
p=9.63 x 10-8). In the subgroup with measur-
able disease, the combination of ribocyclib with
letrozole provided a 52.7% overall response rate
compared to 37.1% for placebo with letrozole
(p<0.001) [8].

Abemaciclib was studied in the study phase Il
MONARCH-3, combined with nonsteroidal aro-
matase inhibitors demonstrated the increased
effectiveness of hormone therapy: the median
survival without progression in the group with
abemaciclib at the time of data collection was
not achieved in the placebo group amounted to
14.73 month (OR 0,543; 95% Cl 0,409- 0,723,
p=0,000021), in the subgroup with measurable
lesions abemaciclib combination with anastro-
zole or letrozole provided the overall frequency
response of 59% compared with 44% for placebo
(p=0.04) [9].

The FDA has approved the use of all three
drugs in both premenopause and menopause,
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and ribociclib and palbociclib are registered
and available in the Russian Federation. Despite
the fact that their clinical effectiveness is al-
most identical, there are some differences in the
toxicity profile, principles of dose reduction, and
monitoring during treatment [10].

Clinical Case

Patient P, born in 1959 (58 years old), went to
the national medical research center of Oncology
(RNIOI) in April 2017 in a good performance sta-
tus (ECOG 1), complaining of moderate general
weakness, decreased performance, and discom-
fort in the right hypochondrium.

From anamnesis: a tumor in the right breast
was discovered in September 2014, and she went
to the RNIOI in December 2014, where a com-
prehensive examination revealed the diagnosis:
right breast cancer cT2NxMO stage Il. During a
puncture biopsy of the tumor, verification was
not obtained. The first stage of complex treat-
ment on 17.12.14 was performed radical mas-
tectomy on the right, histological conclusion was
obtained: G2 invasive ductal carcinoma, meta-
static lesion of three axillary lymph nodes. The
result immunohistochemical expression of es-
trogen receptors expressed in 80%, expression
of progesterone receptors is moderate — 70%,
an index of proliferative activity ki67-15%, ex-
pression Her2neu — 0. Postoperative diagnosis:
right breast cancer pT2N1MO0 stage IIB, luminal
a subtype. From 23.01.2015 to 14.07.2015, she
received 6 courses of adjuvant therapy according
to the FAC scheme in standard dosages, a course
of remote gamma therapy for postoperative scar
and lymph nodes pathways up to 40 Gy of total
focal dose. An adjuvant endocrinotherapy with
tamoxifen was prescribed, which the patient re-
ceived further.

In April 2017 the above complaints appeared
and she was examined by place of residence.
Magnetic resonance imaging of abdominal or-
gans revealed multiple metastases to the liver.
The patient was sent to the institute.

During the treatment, a spiral x- ray computed
tomography (RCT) of the brain, chest, abdominal

B peanbHoN KNMHMYECKOIi NpakTuke

cavity and pelvis was performed on 19.04.2017.
Multiple metastatic liver lesions were detected
up to 5.5 cm, the concretion of the gallbladder
up to 2 cm, in the other organs studied without
pathological neoplasms. In the biochemical anal-
ysis of blood, an increase in the level of transam-
inases > 3 UNL, a moderate increase in the level
of alkaline phosphatase was noted. The clinical
data combined with laboratory changes were
considered as a visceral crisis.

Thus, based on the examination, a clinical di-
agnosis was established: right breast Cancer cT-
2NxMO pT2N1MO stage 1B, complex treatment
2014-2015, generalization in 2017, metastasis
to liver. Concomitant diseases: arterial hyperten-
sion stage ll, cholelithiasis.

Due to the generalization of the disease, the
patient underwent 6 courses of chemotherapy
(carboplatin and docetaxel in standard dosag-
es) from 22.04.2017 to 15.08.2017. The effect
was evaluated every 3 courses. After the 6th
course a partial remission was achieved (ac-
cording to the RECIST criteria). A decrease in
the number and size of metastatic leasions in
the liver — in the right lobe of the node up to
1.4 cm, in the left lobe — up to 2.7 cm) was
found. In the biochemical blood analysis, the
level of transaminases and alkaline phospha-
tase was normalized comparing to the begin-
ning of the treatment. The therapy was accom-
panied by toxicity in the form of grade Il nausea,
grade I-Ill leukopenia, grade Il neutropenia,
grade I-Il peripheral sensory neuropathy, and
grade 2 alopecia. The Patient also found an im-
provement in general well-being, but general
weakness persisted.

Since 19.09.2017, in order to continue the ef-
fect achieved after chemotherapy, antitumor drug
therapy was started according to the scheme:
ribociclib 600 mg per day inside for 1-21 days,
a break up to 28 days, letrozole 2.5 mg per day
p. 0. continuously, 24 cycles were performed, and
treatment continued until 08.07.2019.

The therapy tolerability was satisfactory, the
following side effects were noted comparing to
the beginning of treatment: neutropenia 2 gd,
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during treatment was recorded three times, for
the first time in 9 months from the beginning
of ribociclib therapy, lasting 5, 4 and 1 month,
which did not require the cancellation or reduc-
tion of the dose of ribociclib. Arthralgia 1 gd.
with damage to the joints of the hands and feet,
after 12 months of hormone therapy. Alopecia
1 gd. appeared after 9 months of treatment
with ribociclib and persisted throughout the
whole treatment period. From laboratory ab-
normalities, hyperglycemia 1 gd., developed in
18 months after the start of therapy, which last-
ed for 3 months, and an increase in urea of 1 gd
was sound in 19 months after the start of treat-
ment. Adverse effects didn't affect the patient's
quality of life. ECG was performed monthly and
significant changes, including the QTc interval,
were not revealed.

Every 12 weeks, the effectiveness of the
therapy was evaluated according to the RECIST
criteria.

During 14 months, the disease remained
stable according to CT control, and the control
measurable leasions decreased by 30% from
the initial ones, the next CT control performed on
16.11.2018, discovered complete remission —
metastatic leasions measurable and immeasur-
able in the liver were not visualized, there were no
new metastatic leasions in organs and systems.
The complete response continued for 8 months.
In July 2019, control CT revealed the progres-
sion of the disease. Response to the treatment
with the use of letrozole and ribociclib and main-

tained for 22 months. The duration of response
to treatment with chemotherapy followed by the
appointment of a CDK 4/6 inhibitor with letrozole
was about 27 months.

CONCLUSION

The use of cyclin-dependent kinase inhibitors
(CDK 4/6) is a new option in the treatment of
hormone — positive HER2-negative metastat-
ic BC. The article presents a clinical case of a
patient with hormone-positive HER2-negative
BC in menopause, who after complex treatment
and endocrinotherapy with tamoxifen in 2 years
revealed the progression of the disease with
multiple metastatic liver damage and visceral
crisis development. The administration of che-
motherapy followed by the use of a combination
of the oral highly selective CDK4\6 kinase inhib-
itor ribocyclib with the aromatase inhibitor letro-
zole allowed to achieve a duration of response
to therapy of 27 months, with the achievement
of a complete response to treatment within
8 months.

The tolerability of therapy was satisfacto-
ry and well-managed, during the treatment, the
symptoms of the disease were stopped and the
quality of life was improved.

Based on the information above, it can be
concluded that the use of cyclin-dependent ki-
nase inhibitors in real clinical practice is the op-
timal therapy option for patients with metastatic
hormone -positive HER2-negative BC.
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ABSTRACT

Among human malignant tumors, middle ear cancer is rare: up to 0.06%, and among ear tumors — up to 5%. Due to
the late detection of the tumor, patients turn to a specialist with advanced, nearly or completely unresectable disease,
and it limits the treatment to conservative one with poor results. Combination treatment is the most effective option,
where surgery plays a leading role. During surgery, temporal bone tissues affected by a tumor are removed.

Over the decade from 2003 to 2018, we operated on 10 patients with advanced cancer of the middle ear who had pre-
viously received radiation therapy (cumulative dose 40 Gy). Lymphadenectomy was first performed in 3 patients with
neck metastases. During surgery, the temporal bone was removed in all patients. The results of treatment demon-
strated that relapse-free survival in 3 patients was 2 years, in 4 patients — 3, in 2 patients — 4 years; 1 patient — no
data available. Two patients who survived 3 years received repeated surgery due to recurrence. Upon discharge, pa-
tients underwent chemotherapy at the place of residence. A clinical case of a 42-years old patient with advanced dis-
ease is presented. Cranial spiral x-ray computed tomography showed advanced middle ear cancer affecting cranial
bones. The patients underwent radical surgery on the temporal bones with isolation of the facial nerve and exposure
of the jugular bulb. Histological examination of tumor tissues of the external auditory canal and parotid salivary gland
confirmed squamous cell carcinoma.

Temporal bone tissues affected by the tumor were removed during surgery. The elements of the organ of corti and
cochlea were exposed and preserved: the horizontal semicircular canal, the oval and round windows. A wide external
auditory canal was formed, and the wound was packed; skin grafting was performed. The patient has been in remis-
sion for 8 months.
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KNMMHWYECKOE HABJTIOLEHUE

IJOPEKTUBHOCTb XUPYPTUYECKOTO NEYEHWUA BONIbHBIX PAKOM CPEAHETO YXA

N.B.CeeTtuukuii*, M.A.EnruéapsH, MN.H.Mew,epsikos

®rbY «<HMUL onkonorum» Munagpasa Poccuw,
344037, Poccuiickas ®egepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuuus, a. 63

PE3IOME

Cpepm 310Ka4yeCTBEHHbIX OMyX0sien YenoBeKa pak cCpefgHero yxa Bctpeyaetcs pegko: Ao 0,06%, a cpeau onyxonew
yxa — Ao 5%. B cBs3u ¢ No3aHel BbISBIAEMOCTbIO OMyXonn 60/bHble 06paLLatoTes K CrneLnanucTy ¢ pacnpocTtpa-
HEHHbIM Ha rpaHu pesekTabenbHOCTU UK C HepedekTabeslbHbIM NPOLIECCOM, YTO BbIHYX/AaeT OHKOOra orpaHu-
YNTbCA KOHCEPBATUBHbIM JIeYEHNEM, KOTOPOE 06bIYHO HE CMOCOGCTBYET BbI3LOPOBIIEHUIO U YXYALLIAET pe3ysb-
TaTbl. Hanbonee apdekTUBHbIM ABNSAETCH KOMOGUHUPOBAHHOE JIeYeHWe, B KOTOPOM OMepaLuv 0TBOAUTCS BeayLuas
ponb. B npouecce onepauuy yaanstoTca NopaXeHHble OMyX0sblo KOCTHbIE TKaHU BUCOYHON 06nacTu.

3a pecatuneTHuit nepuog, ¢ 2003 no 2018 rr., Hamu npoonepupoBaHo 10 60/IbHbIX C PaCNpPOCTPAHEHHBIM PaKOM
CpefHero yxa, npefiBapuTenbHO NoJy4YMBLUKX JTyYeBYHO Tepanuio (CyMMapHasi ouyaroBasi fo3sa 40 'p). Tpem 601b-
HbIM, UMEIOLLMM LUEHbIE MeTacTasbl, BHavasne 6biia ocyliectsneHa numdageHakTomus. B npouecce onepauum
y BCeX 60/bHbIX pe3eLpoBanach BUCOYHas KOCTb. Pe3ynbTaTbl ledeHuns nokasanu, Yto 3 6onbHbIx 6e3 peynamsa
npoxunu 2, a 4 — 3 roaa. 2 60nbHbIX NpoXxunu 4 roaa. Cyap6a oaHOro 60/1bHOrO HensBecTHa. [ByM 60/bHbIM, ne-
pexuBLUMM 3 rOAa, U3-3a peunamea 6bina npoBefeHa peonepauus. Mpu BbINUCKe N0 MECTY XUTENbCTBA NaLMeHTbI
noAsepranucb xumuotepanuu. MNpeacTaBneH KIMHUYECKUIA cnydan 42-neTHew 60MbHOW C pacnpoCcTpaHeHHbIM
npoueccoM. lMpoBeaeHHas cnupanbHas PeHTreHoBCcKasi KoMnbtoTepHas ToMorpadus (CPKT) yepena BbisiBUNa
pacnpocTpaHeHHbI pak CpefHEero yxa ¢ MopaXeHWeM KocTeit yepena. BonbHas 6bina noaBepryyTa pagukaib-
HOW onepauuy Ha BUCOYHOIN KOCTU C BbleNeHneM NNLEBOrO HEPBA U OGHAaXXeHWEM JYKOBHULbI SPEMHON BeHbI.
PesynbTaTbl TMCTONOrMYECKOro NccnefoBaHNs OMyXosnm Hapy)XXHOro CAyXOBOro NPOXOAa U OKOMOYLUHOWM C/TFOHHOW
Xenesbl NOATBEPANNN HANNYME NIOCKOKIETOYHOMO paKa.

B npouecce onepauuu yaaneHbl NOPaXXeHHble OMyXOsblo KOCTHblE TKaHU BMCOYHOWM o6nacTu. Mpu atoM 6bin
06HaXKeHbl N COXPaHEHbI 3/IEMEHTbI KOPTMEBa OpraHa 1 yIMTKN: FOPU3OHTasIbHbIA MONYKPYXHbIA KaHan, «oBasib-
HOe 1 Kpyrnoe okHa». ChopMUpPOBaH LUMPOKUIA Hapy>XHblI CNyXOBOW NpoxoA. PaHa TamnoHupoBaHa. KoxHas nna-
cTuka. Pemuccusna 8 mec.

KntoueBble cnosa:
pak CpefHero yxa, pe3ekuus BUCOYHOW KOCTU, TBepAasi MO3roBasi 060/104Ka, BHYTPEHHEE YXO, CNyXOBble
KOCTOUKM, ONYXOJib
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Middle ear cancer is a rare oncopathology: ac-
counts 1-2% of all human malignancies and up
to 10% of ear cancer. The disease proceeds by
covert penetration into the temporal bone [1, 2].

The tumor occurs in patients who associate it
with chronic purulent inflammation of the middle
ear. They are treated by an otolaryngologist, and
the disease is considered as a prolonged chron-
ic otitis media. The tumor process spreads from
the middle ear to the external auditory canal,
which is mistakenly regarded as a polyp [3]. The
performed biopsy establishes the malignant pro-
cess, and the patient is sent to the oncologist.
Histologically, squamous cell carcinoma with a
tendency to keratinization is mainly detected.
Other types of cancer (adenocarcinoma, adeno-
cystic carcinoma, etc.) develop extremely rarely.
At the same time, metastases to regional lymph
nodes are usually observed in the late stage of
the disease [4].

Patients are treated by an oncologist, usually
with an already common, on the verge of resect-
ability, or with an unresectable process, which
forces the oncologist to limit himself to conser-
vative treatment, which usually does not contrib-
ute to recovery [5]. Best results are achieved with
the complex treatment, which is dominated by
the operation [5, 6].

The purpose of the study: to improve the ef-
fectiveness of treatment of patients with a com-
mon malignant tumor of the middle ear.

PATIENTS AND METHODS

For the period from 2003 to 2018, we've
operated on 10 patients aged 35-65 years:
6 male and 4 female. In 5 patients, the pro-
cess was complicated by facial nerve paraly-
sis. The external auditory canal was obstructed
by a tumor in all patients. The diagnosis in all
cases was verified-squamous cell cancer with
keratinization. 9 patients had enlarged cervi-
cal lymph nodes of Il AB levels, and one had
metastases to both cervical and parotid lymph
nodes. In all cases, a puncture biopsy revealed
the presence of metastases.

54

All patients had previously received preopera-
tive irradiation on the primary lesion — the region
of the middle ear and temporal bone, and cervical
metastases. Irradiation was carried out in static
mode with 2 fields, the single dose was 2.0 Gr,
the cumulative dose was 40-45 Gr.

Surgical interventions were performed the
type of classical operations on the middle ear
according to the method of Zaufl-Levin, but with
a more expanded volume due to radical removal
of the tumor-affected bony parts of the temporal
bone and cervical metastases. The Dura mater
of the temporal lobe of the brain was exposed in
8 patients, while removing the affected and de-
stroyed bone tissue, and in 6 patients the mas-
toid process was removed, the sigmoid sinus was
opened, followed by tamponade of its lumen with
a hemostatic sponge. In 5 patients with facial
nerve paralysis, the horizontal part of the nerve
was exposed and removed, and if necessary, the
modified bone tissue of the temporal bone was
removed. After removal of the affected bone tis-
sue, a common cavity was formed in the tempo-
ral bone including the middle ear cavity (cavum
tympani), its communication (aditus ad antrum)
with the mastoid cave (antrum mastoideum). Re-
moval of the tumor from the middle ear cavity
was performed using an operating microscope.
At the same time, elements of the cortical organ
and the cochlea were exposed and preserved. As
a rule, the auditory bones were destroyed: "ham-
mer" and "anvil". "Stapes" in all patients was in-
tact — it was preserved.

The external auditory canal was expanded for
good visualization of the postoperative wound
after radical removal of the tumor. It was per-
formed by a T-shaped incision of the cartilagi-
nous part of the external auditory canal with the
expansion and fixation of the formed triangular
cartilage flaps. The operating wound was loosely
tamponed with an ointment swab with antisep-
tic. The wound was sutured tightly with the end
of the tampon removed out through the newly
formed external auditory canal.

After 10-15 days, patients were discharged
for outpatient observation and postoperative
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chemotherapy with cisplatin and 5 fluorouracil.

The results of treatment showed that 3 pa-
tients without relapse lived 2 vyears, and
4-3 years. 2 patients lived for 4 years. The fate
of one patient is unknown. Two patients who sur-
vived 3 years, due to a relapse that occurred in
the bone tissue bordering the Dura mater, were
re-operated, after which they died 6 months lat-
er. Lethality occurred from brain metastasis (4)
and 2 — from lung metastases. At this time, 3 pa-
tients are alive (more than 4 years).

Clinical observation

A patient of 62 years old turned to an oncol-
ogist at the Federal state institution National
Medical Research Centre for Oncology of the
Ministry of Health of Russiaof the Russian Min-
istry of health for a tumor of the right middle ear.
Was under the supervision of an ENT doctor for
1 year without achieving a therapeutic effect.
When viewed in the clinic RCRI the tumor was
growing into the ear canal. The cervical and pa-
rotid lymph nodes were enlarged. A biopsy of the
tumor in the auditory canal and cervical lymph
nodes was performed. In the projection of the zy-
gomatic process with the transition to the parot-
id salivary gland, a dense painless subcutaneous
tumor-like formation of 4.0x3.0 cm with disinte-
gration was determined. Enlarged upper cervical,
manually dense, weakly mobile, painless lymph
nodes of Il a-B levels (Fig. 1). A SCT study was
conducted.

Fig. 1. Patient S. The appearance when entering RCRI. D-z: skin
Cancer of the external auditory canal with spread to the middle ear
and parotid salivary gland. Level [IA-B cervical metastases

It was revealed that air conduction on the right
ear is missing during the acumetry. At the same
time, bone conduction was preserved, and it's
lateralization (Weber's symptom) was in the
sick side, which indicated a violation of sound
conduction while maintaining sound perception.
Conclusion: the inner ear is not affected.

The results of histological tumors examination
of the external auditory canal and parotid salivary
gland confirmed the presence of squamous cell
cancer.

CT scans of the skull revealed a common
right-sided cancer of the middle ear with damage
to the skull bones (Fig. 2).

Fig. 2. Patient S. a Computer
tomogram of the skull in 2
projections: an infiltrative tumor
affecting the subcutaneous tissue
anteriorly from the auditory canal
on the right with a spread to the
parotid salivary gland, affecting the
skin of the external auditory canal
with a transition to the middle ear.
Destruction of the anterior walls of
the external auditory passage and
the roof of the tympanic cavity with
partial destruction of the pyramid of
the temporal bone
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An operation was suggested, to which the pa-
tient consented. Preoperative radiation therapy
was performed in a cumulative dose of 45 Gr.

The operation was performed under General
anesthesia with intubation through the mouth.
Initially, on the side of the lesion, lymphodissec-

tion was performed in the volume of IIA-B, llI
levels with the removal of the affected skin and
soft tissues of the parotid region. The facial nerve
was isolated and preserved. Surgery on the tem-
poral bone was performed according to the meth-
od Zaufl- Levin using an operating microscope.

Fig. 3. Exposed mastoid process with areas of bone destruction

Fig. 4. after removal of the surface bone tissue, tumor masses
were detected in the mastoid process

Fig. 5. the lumen of antrum mastoideum (A) and aditus ad
antrum (B) is isolated. the Surrounding bone tissue is affected by
a tumor
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Fig. 6. The temporal bone after removal of the tumor — a common
bone cavity is formed, including the antrum, aditus ad antrum and
cavum tympani. The skin of the parotid region affected by the
tumor was removed
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During the operation, the tumor-affected bone
tissues of the temporal region were removed (Fig.
3, 4, 5). One common cavity was created, includ-
ing the antrum mastoideum, aditus ad antrum, and
cavum tympani (Fig. 6). The tumor-affected part
of the temporal bone was removed to its healthy
part without exposing the Dura mater. The audi-
tory bones: the Malleus and stepladder, as well
as the horizontal semicircular canal were not
destroyed by the tumor, while the remains of the
anvil were in the General tumor mass — they were
removed. The hammer was removed because it
was not needed, while the stepladder was saved
and left in the oval window (Fig. 7).

A wide external auditory canal is formed. The
wound is swabbed. Skin plastic (Fig. 8). Bandage.

The postoperative period passed without
complications. After 2 weeks, the tampon was
removed. The relapse-free period is more than
3 years. Improved hearing to the perception of
spoken speech in the ear.

CONCLUSION

Unfortunately, relatively few publications are
devoted to middle ear cancer. This can be ex-
plained by the fact that this disease is mostly

A B c D

asymptomatic, simulating banal otitis media. Pa-
tients are treated by an otorhinolaryngologist. In
the absence of a positive effect, the progression
of the process and the appearance of a tumor clin-
ic, patients are referred to an oncologist. By this
period, the process becomes widespread, and the
results of its treatment are not always satisfac-
tory. Patients die from the progression guidance
or metastasis in the brain. The best results are
achieved with complex treatment, where the op-
eration dominates. However, due to topographical
and anatomical features, it is not always possible
to conduct it radically. Reasons: difficulty of surgi-
cal access, with an extremely limited volume of the
middle ear cavity. It should be noted that the effec-
tiveness of the operation depends much on the ex-
perience of the surgeon, accumulated during the
development of the operation technique, first with
cadaverous material, with visual knowledge of the
limit of surgical activity, and subsequent accu-
mulated clinical experience. Taking into account
the peculiarities of the pathology under consider-
ation, it is always necessary to objectively assess
the volume of the planned operation and the pos-
sibility of complications.

You need a precise knowledge of topograph-
ic and anatomical features of the middle ear

Fig. 7. Removed tissue: A — cervical and parotid metastases;
B - tumor-affected tissue of the temporal bone; C - affected bone
covering the Dura mater; D — unchanged auditory bone-Malleus

Fig. 8. The appearance of the patient after surgery
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and it's borders with the vital organs: upper mid-
dle ear bordering the cavity of the skull, at the
front, the internal carotid, from below — the hori-
zontal branch of the facial nerve and a fragment
of the internal carotid artery, behind — the sig-
moid sinus, the lower edge of which enters the
bulb of the internal jugular vein. The inner (medi-

al) wall of the middle ear cavity is represented by
the outer wall of the inner ear-a snail with a cor-
tical organ and semicircular channels. The outer
part of the cavity is the most calm and is rep-
resented by the eardrum. Damage to vital parts
of the middle ear cavity is fraught with serious
complications.
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