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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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EFFICACY OF RADIOSURGERY IN TREATMENT OF MALIGNANT TUMOR OF LARYNX

12Vasilchenko I *Vasilchenko V.

Regional Clinical Oncological Dispensary, Kemerovo, *Kemerovo State University;
SMilitary Medical Academy named after S.M. Kirov, St. Petersburg, Russia

The analysis of current clinical practice in the treatment of
locally disseminated laryngeal and laryngopharyngeal cancer al-
lows us to conclude that the combined approach is still the lead-
ing therapy in the control of these localised cancers. The use of
combined treatment leads to an increase in the five-year survival
rate of patients by up to 50-70% [1-3]. However, oncologists
believe that the isolated use of radiotherapy or surgery has a
lower effect and a poorer five-year survival rate in the 50-60%
range. Local progression of tumour recurrence, which occurs in
15-70% of patients, is a key factor in decreasing treatment ef-
fectiveness and, therefore, in the occurrence of recurrence [4-6].

According to the data presented in the work [3], the enhance-
ment of the local anti-tumour effect can be associated with the
optimization of the model of complex organ-preserving chemo-
radiotherapy, in which radiotherapy and drug therapy proce-
dures are carried out simultaneously, sequentially, or in other
possible combinations.

52

The disadvantage of traditional combination therapy, which is
most effective in locally disseminated laryngeal cancer, is that
laryngectomy (surgical removal of the larynx) traditionally per-
formed in these cases inevitably leads to loss of laryngeal func-
tion in the vast majority of cases [7-9]. This, in turn, virtually
eliminates the prospects of full personal and social rehabilita-
tion for patients who have undergone a laryngectomy. This is
usually the main reason for refusing a laryngectomy. However,
at the current level of surgical technique, treatment, and reha-
bilitation, combined therapy for locally advanced laryngeal and
laryngopharyngeal cancer makes organ-preserving surgery pos-
sible [10-12].

A topical challenge in improving the treatment of locally dis-
seminated laryngeal and laryngopharyngeal cancer is to develop
combinations of different treatment procedures that aim to pre-
serve the integrity and function of the larynx and, at the same
time, reduce the number of local recurrences. This appears to
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be achievable through the use of intraoperative radiotherapy, in
which irradiation is performed mainly with accelerators or be-
tatrons generating electron radiation [13-15]. These irradiation
techniques have several disadvantages:

- inhomogeneous isodose distribution across the plane of the
tissue-equivalent applicator within the irradiation field;

- low irradiation capacity of the emitters;

- high cost of the procedure.

Specialised low-energy X-ray irradiation systems during
surgery are now often used in the treatment of breast cancer
and CNS oncological lesions. Therefore, the development and
validation of a similar technique (contact intraoperative radia-
tion therapy with the simultaneous fabrication of an individual
tissue-equivalent applicator using devices with high dose rate
(HDR) radiation) for the treatment of laryngeal cancer undoubt-
edly seems promising [16-19].

A full empirical justification of the described treatment re-
quires an assessment of the following important correlations of
factors and manifestations:

- the effect of intraoperative radiotherapy on the frequency of
subsequent local recurrence;

- variation in recurrence-free survival statistics in the study
group of patients with laryngeal cancer who received combined
treatment according to the developed technique and in control
groups of patients with laryngeal cancer treated according to
other techniques [20-23].

The aim of the work was to evaluate the effectiveness of the
radiosurgery method in the treatment of malignant tumors of the
larynx.

Material and methods. During the study, 48 patients (all
48 were men, average age — 54 years) with T3NOMO stage of
laryngeal cancer who had been treated from September 2016
to June 2019 were observed. The diagnosis of the disease and
the extent of the tumoural lesion were clarified based on clini-
cal, morphological, endoscopic, radiological, and ultrasonic
methods of examination. Computed tomography of the larynx
with adjacent tissues was used in individual cases if necessary.
Squamous cell carcinoma of the larynx was detected in 100%
of patients, in 85.4% of cases (41 patients) cancer developed
in the keratinous form, in 14.6% of cases (7 patients) — in the
non-keratinous form. In terms of tumour localization, the group
of studied patients can be divided into three subgroups: 1) 30 pa-
tients (62.5%) had cancer in the middle part of the larynx, 2) 12
patients (25%) had the tumour from the supracorneal part of the
larynx, 3) in 6 cases (12.5%), adjacent parts of the larynx were
affected equally. Seven patients (14.6%) had the exophytic form
of tumour growth, 21 patients (43.7%) had infiltrative form, and
20 patients (41.7%) had mixed form.

The treatment was carried out as follows. The first stage in all
48 cases was remote radiotherapy with the use of the Rocus-AM
device through two lateral opposing fields of 6-8 x 8-12 cm.
The larynx and regional lymph flow pathways were included in
the 90% isodose zone. The irradiation was performed 5 times a
week with a single focal dose of 2.5 Gy, with a total dose of 35
Gy. In addition to the radiotherapy, the patients received intrave-
nous 5-fluorouracil in a dose of 250 mg/m2 per day during the
whole course of the treatment.

After 14 days, the tumour response to irradiation was assessed.
At the same period, all 48 patients underwent organ-preserving
surgical treatment consisting in different variants of laryngeal
resection with the one-stage fabrication of an individual applica-
tor, fully replicating the resected larynx bed. The applicator was
made of a silicone impression mass, Speedex putty, the tissue-
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equivalence of which was confirmed by dosimetric measure-
ments. Intrastats were placed in the prefabricated applicator for
intraoperative radiotherapy, with the number and length of the
active part corresponding to the volume of the removed larynx.
The applicator with intrastats was placed in the lumen of the
resected larynx [24].

The next stage of the therapy was to determine the volumes of
the radiation target using computer topometry on a Philips CT
Aura tomography scanner. The images obtained by the tomogra-
phy scanner were transferred to the Abacus planning system via
a projection scanner. The planned irradiation volume included
the resected laryngeal bed, with an indentation of about 5 mm
around the periphery. Contact intraoperative radiotherapy was
performed with the Gammamed Plus machine.

Based on isodose distributions, the irradiated volume of the
larynx was estimated. The presented data demonstrate the sharp
drop in absorbed dose outside the tumour which is characteristic
of the Iridium-192 source. A single focal dose of 10 Gy was
administered, after which the intrastates were removed from the
applicator. Then, 10-14 days after surgical intervention, the ap-
plicator was removed from the laryngeal lumen [25].

Results and discussion. The effectiveness of the radiosurgery
method in the treatment of a malignant tumor of the larynx was
assessed based on several parameters:

o the degree of the recovery of laryngeal function (swallow-
ing, breathing, speech);

o the frequency and nature of postsurgical complications;

o the duration of the recurrence-free period.

The direct evidence of the recovery of laryngeal dividing
function (swallowing/breathing) was the timing of removal
of the nasogastric tube used in the postsurgical period and the
transfer of the patient to natural feeding. The tube was removed
in all 48 patients (100% of the sample) within 2 days, 4 patients
(8.3%) had partial swallowing dysfunction in the form of gag-
ging with liquid food. The dividing function of the larynx was
fully restored in 44 patients (91.7% of cases) in the immediate
postsurgical period.

The recovery of respiratory function in assessing the effective-
ness of the radiosurgery method in the treatment of malignant
tumors of the larynx was established according to the timing
of decannulation of patients in the postoperative period: 47 of
48 patients (97.9%) decannulated between 2 and 6 months after
the completion of combined treatment for laryngeal cancer. One
patient (2.1%) was not decannulated due to persistent cicatricial
stenosis of the larynx (observation period: 3 years 8 months; no
tumour recurrence. Attempts at conservative surgical treatment
of laryngeal stenosis were ineffective.

Eight patients (16.7%) underwent plastic surgery for pinhole
tracheophyssurs formed during secondary healing of the trache-
ostomy at 6 months to 2 years.

The three-year recurrence-free survival rate in assessing the
effectiveness of the radiosurgery method in the treatment of ma-
lignant tumors of the larynx in the study group of patients was
95.8%: 46 patients lived after the combined treatment without
signs of local recurrence. In 2 patients (4.2%), tumour growth
continued for six months after treatment; both patients under-
went laryngeal extirpation, but one patient died of distant me-
tastases.

Conclusion. The proposed combination therapy is character-
ised by high effectiveness and good tolerability in patients with
locally disseminated laryngeal cancer. Another important ad-
vantage of contact intraoperative radiotherapy, which creates a
uniform isodose distribution in the irradiated object, is the rela-
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tive technological simplicity. Prospects for further research and
improvement of the technique are related to the necessity of a
comparative analysis of the recurrence-free survival of laryngeal
cancer patients (the specified group of 48 people), treated using
the presented technique and control groups of patients who re-
ceived presurgical or postsurgical remote radiotherapy.
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SUMMARY

EFFICACY OF RADIOSURGERY IN TREATMENT OF
MALIGNANT TUMOR OF LARYNX

12Vasilchenko I.,3Vasilchenko V.

'Regional Clinical Oncological Dispensary, Kemerovo, *Kem-
erovo State University; *Military Medical Academy named after
S.M. Kirov, St. Petersburg, Russia

The aim of the work was to evaluate the effectiveness of the
radiosurgery method in the treatment of malignant tumors of the
larynx.

The treatment of 48 patients was carried out using the "Rocus-
AM" device. The larynx was irradiated 5 times a week, with a
single focal dose of 2.5 Gy and a total dose of 35 Gy. Besides the
radiotherapy, the patients received intravenous 5-fluorouracil in
a dose of 250 mg/m?2 every other day during the whole course of
the radiotherapy. After 14 days, the tumour response to irradia-
tion was assessed.

The clinical monitoring of the course of the disease has re-
sulted in 1) recovery of laryngeal dividing function within two
days in 100% of patients; 2) temporary swallowing dysfunction
in 8% of patients, and 3) recovery of respiratory function at 2-6
months after therapy in 98% of patients. The three-year recur-
rence-free survival rate was 95.8%.

The prospects for further research and improvement of the
technique are related to the necessity of a comparative analysis
of the recurrence-free survival of patients with laryngeal cancer
treated with this technique and control groups of patients who
received presurgical or postsurgical distant radiotherapy.

Keywords: malignant tumour of the larynx, radiosurgery, ap-
plicator, patient survival, clinical trials.

PE3IOME

IOPEKTUBHOCTb METOJA PAAUMOXUPYPI'MU B
JIEYEHUH 3JIOKAYECTBEHHOM OITYXOJIA TOPTA-
HHU

L2Bacuibuenko U.JI., 3Bacuibuenxo B.U.

!06nacmnoiti  Kaunuveckuil onxono2uueckutl oucnancep, Ke-
Meposo,  *Kemeposckuil  20Cy0apCmeeHHblil  YHUGepCumen,
SBoenno-meouyunckas axademus um. C.M. Kupoea, Canxm-
Ilemep6ype, Poccus

Llenbio vccne0BaHus SIBUIACH OLCHKA d((YEKTHBHOCTH Me-
TOAa PaJMOXUPYPTrHH B JICYCHUM 3JI0KAYECTBEHHOH OIyXOJH
rOpPTaHH.

[Ipn neyenun 48 manueHTOB NpuMeHsIica anmapar “Pokyc-
AM” (OAO "PasenctBo", Cankrt-IlerepOypr, Poccus). OG-
JIy4eHHE TOpPTaHH OCYLIECTBIIUIOCH 5 pa3 B HENENI0, pa3oBast

© GMN

ouaroBas no3a cocraBwia 2,5 I'p, cymmapnas — 35 I'p. B no-
MOJIHEHHE K JIy4eBOW Tepanuy MHalMeHTaM BHYTPHUBEHHO
yepe3 JeHb Ha MPOTSHKEHUH BCEro Kypca JydeBOW Tepamuu
BBOAMIN 5-dropypaumn B go3e 250 mr/m?. Coycts 14 nuei
OCYILIECTBIISIIACh OL[EHKA PEaKIMK OIyXOJIH Ha 00IydYeHHe.

Knuunueckne HaOmoneHus 3a NaJbHEHINUM TeUueHHEM O00-
JIC3HH TTO3BOJIMJIA OTMETHUTH: 1) BOCCTAHOBIICHUE PA3JICIUTEIb-
HOM (pyHKIIMU FOPTAHHU B IBYXAHEBHBIN CPOK Y BCEX MAL[MEHTOB;
2) BPEeMEHHYIO [VIOTATeNIbHYI0 AUCOYHKIHIO Y 8% MaleHTOB;
3) BoccTaHOBNIeHHe (QYHKLIUH JBIXaHUS B IEpUOA 2-6 MecsieB
nocne tepanuu 'y 98% nanuentoB. TpExJjeTHUH MokazaTelb
0e3penIMBHON BBDKMBAEMOCTH cocTaBmil 95,8%.

[lepcriekTHBBI JabHEHIIMX UCCIISIOBAHUN U COBEPIICHCTBO-
BaHUS MCTOJMKH THUKTYIOT HEOOXOAMMOCTh MPOBEICHUS CpPaB-
HHUTEJILHOTO aHaIN3a Oe3PCIMINBHON BEKHBAEMOCTH OOJIBHBIX
pakoM ropTaHH, MOJTyYaBIIUX JICUCHUE MO NPEACTABICHHON Me-
TOJIMKE ¥ KOHTPOJIBHBIX TPYII HAL[MEHTOB, MOJIyYaBIINX Mpe/-
OTEPAIMOHHYIO HJIA TOCICONCPAIIMOHHYIO JUCTAHIIHOHHYIO
JIy4eBYIO TEPAIHIO.
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