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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

Zvlis qsovilis struqturul-funqciuri mdgo-
mareobis medikamenturi koreqcia pacientebSi fib-
rozuli displaziiT

i.guki, a.zima, t.kinCaia-poliSCuki, a. Ceverda, 
a.skuratovi

travmatologiisa da orTopediis instituti, ki-
evi, ukraina

fibrozuli displaziis klinikur-orTopedi-
uli gamovlinebebis koreqciis da Zvlovani qso-
vilis struqturul-funqciuri mdgomareobis cvli-
lebebis sakiTxi arasakmarisadaa Seswavlili.
kvlevis mizans warmoadgenda fibrozuli dis-

plaziis sxvadasxva formis mqone pacientebis 
mkurnalobis Sedegebis gaumjobeseba Zvlis qso-
vilis struqturuli mdgomareobis darRvevebis 
medikamenturi koreqciis srulyofis gziT da-
avadebis formaze, klinikur mimdinareobaze, bio-
qimiur, rentgen-densitometriul cvlilebebsa da 
pacientis asakze damokidebulebiT.
klinikis bavSvTa travmatologiisa da or-

Topediis ganyofilebaSi 2015-2020 ww. periodSi 
mkurnalobda 16 pacienti fibrozuli displazi-
iT: poliosaluri forma – 6, olbraitis sindro-
mi – 5, kampanaCis sindromi – 5, romelTac Cautar-

daT medikamenturi antiosteoporozuli Terapia 
antirezorbentebis gamoyenebiT. pacientebis asa-
ki – 6-28 w., maTgan 13 – bavSvTa asakis. Terapiis 
Sedegebis Sefaseba Catarda 6-12 Tvis Semdeg. tki-
vilis sindromis Semcireba Sefasda vizualur- 
analoguri skaliT (vaS), Zvlis qsovilis mdgo-
mareobis da misi metabolizmis gaumjobesebis 
xarisxi – Zvlis qsovilis mineraluri simkvrivis 
da Zvlovani cvlis markerebis kvleviT.
statiaSi mocemulia antiosteoporozuli Ter-

apiis dasabuTeba, zogadi principebi, Cvenebebi, 
ukuCvenebebi da Taviseburebebi. Catarebulia do-
zebis gamoTvla, damuSavebulia ama Tu im pre-
paratis, maT Soris - bifosfonatebis jgufidan, 
gamoyenebis sqemebi fibrozuli displaziis mqone 
pacientebSi. SemoTavazebuli medikamenturi Te-
rapia warmatebiTaa aprobirebulia 16 pacientSi 
fibrozuli displaziiT. Catarebuli mkurnalo-
bis efeqturoba dasturdeba tkivilis sindro-
mis SemcirebiT an moxsniT, paTologiuri kerebis 
progresirebis SemcirebiT qveda kidurebis 
ZvlebSi, Zvlis qsovilis struqturuli mdgo-
mareobis da misi metabolizmis gaumjobesebiT.
fibrozuli displaziiT pacientebis medika-

menturi Terapiis Sedegebi mowmobs misi gamo-
yenebis efeqturobas da mizanSewonilebas, razec 
miuTiTebs tkivilis sindromis kupireba, Zvlis 
qsovilis struqturuli mdgomareobis da misi 
metabolizmis gaumjobeseba.

EFFICACY OF RADIOSURGERY IN TREATMENT OF MALIGNANT TUMOR OF LARYNX

1,2Vasilchenko I, 
3Vasilchenko V.

1Regional Clinical Oncological Dispensary, Kemerovo; 2Kemerovo State University; 
3Military 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.

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 T3N0M0 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-

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:
•	the degree of the recovery of laryngeal function (swallow-

ing, breathing, speech);
•	the frequency and nature of postsurgical complications;
•	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

1,2Vasilchenko I., 
3Vasilchenko V.

1Regional Clinical Oncological Dispensary, Kemerovo; 2Kem-
erovo State University; 3Military 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/m2 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.

РЕЗЮМЕ 

ЭФФЕКТИВНОСТЬ МЕТОДА РАДИОХИРУРГИИ В 
ЛЕЧЕНИИ ЗЛОКАЧЕСТВЕННОЙ ОПУХОЛИ ГОРТА-
НИ

1,2Васильченко И.Л., 3Васильченко В.И.

1областной клинический онкологический диспансер, ке-
мерово; 2кемеровский государственный университет; 
3военно-медицинская академия им. с.М. кирова, санкт-
Петербург, россия

Целью исследования явилась оценка эффективности ме-
тода радиохирургии в лечении злокачественной опухоли 
гортани. 

При лечении 48 пациентов применялся аппарат “Рокус-
АМ” (ОАО "Равенство", Санкт-Петербург, Россия). Об-
лучение гортани осуществлялось 5 раз в неделю, разовая 

очаговая доза составила 2,5 Гр, суммарная — 35 Гр. В до-
полнение к лучевой терапии пациентам внутривенно 
через день на протяжении всего курса лучевой терапии 
вводили 5-фторурацил в дозе 250 мг/м2. Спустя 14 дней 
осуществлялась оценка реакции опухоли на облучение. 

Клинические наблюдения за дальнейшим течением бо-
лезни позволили отметить: 1) восстановление разделитель-
ной функции гортани в двухдневный срок у всех пациентов; 
2) временную глотательную дисфункцию у 8% пациентов; 
3) восстановление функции дыхания в период 2-6 месяцев 
после терапии у 98% пациентов. Трёхлетний показатель 
безрецидивной выживаемости составил 95,8%.

Перспективы дальнейших исследований и совершенство-
вания методики диктуют необходимость проведения срав-
нительного анализа безрецидивной выживаемости больных 
раком гортани, получавших лечение по представленной ме-
тодике и контрольных групп пациентов, получавших пред-
операционную или послеоперационную дистанционную 
лучевую терапию.

reziume

radioqirurgiis meTodis gamoyeneba xorxis av-
Tvisebiani simsivnis mkurnalobaSi

1,2i.vasilCenko, 3v.vasilCenko

1klinikuri onkologiis saolqo dispanseri, ke-
merovo; 2kemerovis saxelmwifo universiteti; 
3s. kirovis  sax. samxedro-samedicino akademia, 
sankt-peterburgi, ruseTi

kvlevis mizans warmoadgenda radioqirurgiis 
meTodis efeqturobis Sefaseba xorxis avTvisebi-
ani simsivnis mkurnalobaSi.
48 pacientis mkurnalobisaTvis gamoyenebuli 

iyo aparati “Рокус-АМ” (ruseTi). xorxis dasxiveba 
xorcieldeboda kviraSi 5-jer, erTjeradi kero-
vani doza – 2,5 gr, jamuri doza – 35 gr. pacien-
tebs damatebiT, sxivuri Terapiis mTeli kursis 
ganmavlobaSi, dRegamoSvebiT venaSi ukeTdebodaT 
5-fToruracili, doziT 250 mg/m2. 14  dRis Semdeg 
Sefasda simsivnis reaqcia dasxivebaze.
daavadebis Semdgom mimdinareobaze klinikuri 

dakvirvebis safuZvelze dadgenilia: 1) xorxis 
gamyofi funqciis aRdgena ordRian vadaSi paci-
entebis 100%-Si; 2) ylapvis droebiTi disfunqcia 
pacientebis 8%-Si; 3) sunTqvis funqciis aRdgena 
Terapiidan 2-6 Tvis vadaSi pacientebis 98%-Si. 
samwliani urecidivo gadarCenis maCvenebelma 
Seadgina 95,8%.
Semdgomi kvlevis da meTodikis srulyofis 

perspeqtiva dakavSirebulia urecidivo gadar-
Cenis maCveneblis SedarebiTi analizis aucile-
blobasTan xorxis simsivnis mqone pacientebSi 
aRniSnuli meTodikiT mkurnalobis Semdeg da 
sakontrolo jgufis pacientebSi, romelnic 
iRebdnen pre- an postoperaciul distanciur 
sxivur Terapias. 


