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Huctanmmonnas mydeBast Tepanus (HAIIT) saBnsercs sddexTuBHBIM METOIOM
JieYeHus JUIsi MHOTHX BHJIOB HOBOOOpazoBaHuil. Ho mpu pasznuyHbIX MOJXOJaxX, MOJSX U
KOMOWHAIMAX 03 JTy4eBbIC MOPAKEHUS MOYEBOTO MY3bIpsi Hen30exkHbI. [loaToMy omHUM U3
MIPUOPUTETHBIX BOMPOCOB B COBPEMEHHOUN PaJMOJIOTUN — 3TO MpEeAyIpexaeHne u 6oprda ¢

JYy4YEeBBIMU peEAKIMAMU W TOBpexaeHusMu. llenbto paboThl crasna paspaboTka crocoda



npoUIAKTUKA M JICUYEHUS Jy4yeBbIX pEaKIHMi NpU JIEYCHUH OOJBHBIX PAaKOM MOYEBOTO
My3bIpsi, Yy OOJIBHBIX KOTOPBIE MOJY4YalOT JUCTAaHIMOHHYIO TamMma-tepanuio (AI'T) u
000CHOBaHUE AHTUOKCHJIAHTHOW M pENapalMOHHON poJid mpenapata «IMOKCUIUH» TpPH
TaHHOW matonoruu. M3ydanace BRIPaXKEHHOCTh JTyYEBbIX PEAKINil y OOJNBbHBIX, TOTYYaBIINX
JTy4eBOE JIeYEHUE B pexumMe OOBIYHOTO (bpakurOHUPOBaAHUS " npu
MYyJIbTUPPAKIIMOHUPOBAHUM 103bl. B HaOM0AeHUM NpUHUMANO y4yacTue 27 OOJBHBIX C
JMAarH030M paK MOYEBOI0 Iy3bIps U KOTOPbIM npoBoauiu 11T mo paaukanbHON MporpaMme.
AHanu3upys NOJyYEHHBIE PE3yJIbTaThl, MOXXHO OTMETUTh, uTo npuMeHenue IIT B pexume
MYJIbTH(QPPAKIMOHUPOBAHKS THEBHOW a03bl AocToBepHO (p = 0,05) cHmKaer IydeBbie
pEeaKIMK CIU3UCTON MOUEBOro my3bips. Tak, peakuuu 3 cTeneHu (I3BEHHbIE) pa3InyaroTcs B
431 pa3a B moms3sy MW (ombiTHOM) Tpynmbl TA€  HMCHOJIB30BAIM  PEKUM
MYJIbTH(QPAKIMOHUPOBAHKUS W 3aJMBKU Ipenapata «OMOKCUNUH». Peakiuu 2 creneHu
(3pO3UBHO-ECKBAMATO3HBIE) OTIIMYAIOTCA B 1,24 pa3a U Takke roBOPAT B MOJb3y Il rpynmsl,
HO 9TOT IMOKa3aTesb He JocToBepeH. Peakiuu 1 crenenu (kaTapajibHble) OTiiMYatoTcs B 3,72
pasa, 4YToO UMEET AOCTATOYHYIO BEPOATHOCThH B MOJIb3Y JIEUEHUS MpoBeleHHOro Bo Il rpynme
OOJIBHBIX.

JleficTBUE WHCTaJUISILIMI MOYEBOIO IY3bIps y OOJNBHBIX C JIyYEBBIMU LUCTUTAMH,
OTATOILLEHHbIE MH(EKIMOHHBIM IPOLIECCOM, N0 CPAaBHEHUIO C TPATULMOHHBIMH METOJaMU

Tepanuu MO3BOJIMIIO COKPATUTh BpeMsi MPeObIBaHUSI OOJBHBIX B CTallMOHApE Ha 6-7 THEH.
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IPOMEHEBl YypaK€HHS CEYOBOrO0 Mixypa HeMuHydi. ToMy OAHMUM 3 TPIOPUTETHUX



HEBUPIIICHUX NHUTaHb Y Cy4YacHId pajaionorii € MUTaHHA MONEepe/KeHHS Ta OOpoThOM 3
MIPOMEHEBUMH PEAKI[ISIMA Ta yIIKOKeHHAMH. [liurro poOoTu crama po3pobka crmocoly
npodiJaKTUKK Ta JIIKyBaHHS MIPOMEHEBUX PEaKIil IMpH JiKyBaHHI XBOPUX Ha paKk CEYOBOIO
MiXypa, W0 OTpPUMYIOTh JAHMCTaHIIWHY Tamma-tepamito (JI'T) Ta oOrpyHTYBaHHA
AHTUOKCUJAHTHOI 1 pemnapariiiHoi poJii npenapary «EMokcumin» Mpu JaHiii TaToJIorii.
BuByanach BUpaKEHICTh NMPOMEHEBUX pEaKI[ii y XBOpPHUX, SIKI OTPUMYBAJIM IPOMEHEBE
JIKyBaHHS B PEXUMi 3BUYaiHOrO (DpakilioOHYBaHHS Ta NpU MYJIbTU(PaKIiOBaHHI T03U. Y
CHOCTEPEKEHHI MpUAMaNo y4acTb 27 XBOPUX 3 JIarHO30M pakK CEYOBOTO MiXypa 1 SIKUM
npooauin JIIT nmo paaukaneHiid mporpami. AHaII3yIOUM OTpHMaHl pe3yjbTaTH, MOXHA
B1JI3HA4MTH, 10 3actocyBaHHA 11T B pexxumi MynbTH(QPaKIIIOBaHHS JEHHOT JO3U BIPOT1THO
(p=0,05) 3HMKY€e TIPOMEHEB1 peakilii CIU30BOi cedoBoro mixypa. Tak, peakiii 3 cTymneHro
(Bupa3koBi) pi3HATbCs B 4,31 pa3u Ha kopucth Il (ocmimHOI) rpynu e BUKOPUCTOBYBAIH
peXuM MyJbTU(pPaKLIIOBaHHS Ta 3aduBKu npenapaTy «EMokcumin». Peakmii 2 cTymneHio
(epo3uBHO-JIeCKBAaMaTUBHI) pi3HATHCA B 1,24 pa3u 1 TakoX TOBOPSATh Ha KOpHUCTh Il rpymw,
aje Lei Moka3HuK He BiporimHuid. Peakiii 1 cryneHro (karapasibHi) pi3HATbCA B 3,72 pasw,
[0 Ma€ JJOCTATHIO BIPOT1HICTh HA KOPUCTH JIIKyBaHHs mpoBeneHoro B 11 rpymi xBopux.

Jis 1HCTaNALI ce4OBOro MIXypa y XBOPHUX 3 MPOMEHEBUMH LIUCTUTAMHM, 110 OOTSHKEHI
1H(MEKIIHHUM TIPOIIECOM, B TOPIBHSAHHI 3 TPATUIIAHUMHU METOJaMU Teparmii J03BOJIHIIO

CKOPOTHUTH Yac nepeOyBaHHs XBOPUX Yy CTalioHapi Ha 6-7 JHIB.

External Beam Radiation Therapy (EBRT) is an efficient method of treatment for many
types of tumors. But with different approaches, fields, and combinations of doses, the bladder
lesions are inevitable. Therefore, one of the priority unsolved issues in the present day
radiology is the issue of prevention and control of radiation reactions and injuries. The
purpose of the present study was to develop a method for the prevention and treatment of
radiation reactions in the treatment of patients with bladder cancer receiving gamma-ray
teletherapy (GRT) and to substantiate the antioxidant and reparative role of the Emoxypin
drug in this pathology.



The severity of radiation reactions in patients receiving radiation therapy in the usual
fractionation mode and with multi-fractionation of dose was under study. The total of 27
patients participated in the observation, those with bladder cancer diagnosed and subjected to
the EBRT on the definitive treatment program. Analyzing the results obtained, it can be noted
that the use of EBRT in the mode of the daily dose multifraction reliably (p = 0.05) reduces
the reaction of the bladder mucosa. Thus, the reactions of the 3rd degree (ulcerative) differ by
4.31 times in favor of group Il (experimental) where the mode of multifraction and the
Emoxypin drug was used. Reactions of the 2nd degree (erosive-desquamated) differ by 1.24
times and also favor group 11, but this indicator is unreliable. Reactions of 1 degree (catarrhal)
differ by 3.72 times, which has a sufficient reliability in favor of the treatment performed in
the patients of group 1.

The effect of bladder installations in patients with radiation cystitis, complicated with
an infectious process, compared with the traditional methods of therapy, permitted to reduce
the term of patients’ stay in hospital by 6-7 days.

Introduction. External Beam Radiation Therapy (EBRT) is an efficient method of
treatment for many types of tumors. In addition, it provides long-term survival without
relapses and other manifestations of the disease. The purpose of performing radiation therapy
is to bring a dose having a destructive effect to the tumor cell. At the same time, it is
necessary to ensure the protection of healthy tissues, to the extent possible, in accordance
with the laws of radiobiology and radiation physics [14]. The severe effects of irradiation,
distant radiation injuries, are, unfortunately, part of the EBRT. Effective treatment can be
obtained through the skill and the use of modern technologies with the persistent prevention
of radiation reactions [10, 12, 14].

Any damage to the tissues of the small pelvis organs (bladder, rectum, endopelvic
cellular tissue), whether it could be chemical, mechanical or physical (in this case, radiant)
Injury, leads to radiation injuries and to formation of scar tissue [6, 9, 10].

Analysis of current literature has shown that the number of papers devoted to this

pathology in the domestic and foreign publications is insignificant and, as a rule, they have



the descriptive nature. In addition, methods for preventing radiation injuries are studied
insufficiently, as well as rehabilitation issues and the life quality of the indoor patients in the
postexposure periods [9, 12, 15]. Assessing the existing methods for treating radiation
injuries of the pelvic organs that are presented in periodicals it can be stated that the results of
diagnosing and treatment of such radiation lesions are unsatisfactory, they are manifested by
frequent relapses of cystitis and as a result cause deformation of the bladder; endopelvic
radiation fibrosis, and development of the chronic renal failure [4, 5, 6].

Regulation of this process depends on many factors determined by the injury extent
and by the duration of the wound process. Also, the presence of somatic factors, namely:
reduced immunity, endocrinopathy, anemic complications, the presence of microflora,
microcirculation disorders, etc., causes decrease in the processes of reparation and
prolongation of healing periods and, consequently, deformation of the organ, reducing its
physiological functions [7, 8, 11] .

One of the priority issues in the treatment of bladder cancer is EBRT, which can be aimed at
different purposes, one of which is a definitive treatment performed when surgery is
impossible [1, 4].

In Europe, radiotherapy is performed quite frequently for bladder tumors. For example,
in the UK at the conventional radiation, the total boost dose (TBD) is brought to50 — 60 Gy
with a single boost dose (SBD) of 1.8 - 2,0 Gy [51, 52]. However, Harvard Medical School
researchers believe that in the case of bladder cancer it is necessary to bring TBD to 55-65
Gy. In general, radiotherapy for bladder cancer is carried out in two stages: the first TBD 45-
50 Gy with SBD 1.8-2.0 Gy for the entire bladder; the second stage is the direct irradiation of
the primary tumor [3].

Radial reactions arise predominantly at the beginning of radiotherapy and bring
significant suffering to the patient. Some authors [11, 15] observed bladder lesion in 20% of
patients who received 70 Gy or more in 30%of the bladder, or in the irradiation zone in 15%
of the bladder - 5% of acute lesions.



Others [12, 13] denote a sharp growth of acute radiation injuries if TBD 65 Gy is delivered to
one-third of the bladder. Acute symptoms usually occur 1 month after the irradiation is
complete. In addition, it should be borne in mind that persistent hematuria is in most cases
well treated with antioxidants and antihypoxants [7, 8, 11].

According to B. Emami et al. [14], TBD 65 Gy and SBD 1.8-2.0 Gy delivered to the
entire bladder give practically 7% of late lesions. They determined that TBD 80Gy is also
tolerant if a third of the bladder is irradiated.

But L.B. Marcs et al. [14], according to the data of the literature sources analysis, determined
that as far as late lesions are concerned, the dose delivered to the entire bladder should be 45
Gy.

Taking into account the progress of radiation therapy for bladder cancer, Princess
Margaret Hospital staff estimates that TBD 50-60 Gy at a SBD of 1.8-2.0 Gy for the entire
bladder is a tolerant dose for most patients, and the TBD 65-70 Gy is only tolerant for a part
of the bladder [14]. At the same time, the opinion of the staff at the Department of
Oncourology and Radiation Oncology of the Massachusetts General Hospital, Boston, is that,
with a conventional fractionation, the dose tolerant for the whole bladder is the TBD 40-45
Gy [13, 14].

There are other treatment regimens having a large number of fractions at low single
doses (hyperfractionation) and fewer fractions, but with higher single doses at a lower total
boost dose (hypofractization) [3, 10].

When planning radiotherapy, it is necessary to take into account the features of the
ratio between the bladder to the surrounding tissues. Subject to irradiation should be not only
the tumor but the regional metastasis zones. The latter include the lymph nodes below the
bifurcation: hypogastric, obturation, inner and outer iliac, perivesical, pelvic, presacral
[10,14] zones.

When choosing the fields for irradiation of the bladder it is advisable to use
recommendations [14] of the Radiation Therapy Oncology Group (RTOG). The front and

rear opposite fields are applied, as well as the left and right lateral ones. The upper boundary



Is for the opposite front-back fields of connection L5 with S1, the lower one is the lower edge
of locking openings, the lateral boundary is 1 cm away from the pelvic ring. The lateral fields
have their front boundary 2 cm forward from the bladder wall or 1 cm forward from the pubic
bone, their back boundary is 2 cm back from the bladder wall or between the middle and the
rear third of the rectum.

From the above, it can be seen that, with different approaches, the fields and
combinations of doses, the bladder injuries are inevitable. Therefore, one of the priority
unsolved problems in modern radiology is the issue of prevention and control of radiation
reactions and injuries. The issues’ topicality is due to the lack of a single algorithm for using
drugs that actively and efficiently prevent this process.

The work is a fragment of the initiative preconceptual research study of the HSEE
"Ukrainian Medical Stomatological Academy": "Development of methods for prevention and
treatment of drug-induced lesions of internal organs”, state registration No. 0115U001087).
Term for execution is: from 02/2015 to 02/2020.

The novelty of the work is focusing the interest on the direct synthetic antioxidant drug
"Emoxypin", which prognostically inhibits the reaction of free radical peroxide oxidation
(FRPO) [2, 4, 5, 6].

The purpose of the present study was to develop a method for prevention and curing
of radiation reactions in the treatment of patients with bladder cancer receiving remote
gamma-ray therapy (RGRT) and to substantiate the antioxidant and reparative role of
Emoxypin drug in this pathology. The purpose also included prevention of relapses due to the
restoration of local hemodynamics.

Materials and methods. The standard schemes for conservative treatment of the
bladder radiation reactions (Dimexidum, Palin, Canephron, Methyluracil suppositories, etc.),
known as of today, do not take into account the general principle of the drugs effect on local
radiation induced hypoxia, which is obviously the key link of the pathogenesis. The harmful
factor is also the toxicity of drugs and the list of side effects that prevent their use.



The key role in the pathogenesis of hypoxic states is the activation of lipid peroxidation
and membrane-damaging effects of free radicals. Therefore, the stabilization of cell
membranes damaged under hypoxia is the major factor causing the interest to this drug. The
assumption that application of antioxidants in various pathological states accompanied by
hypoxia is efficient, has been proved experimentally by many researchers.

Thus, taking into account the above stated, the use of Emoxypin drug is explained by
the fact that it is an inhibitor of free radical processes, antihypoxant, antioxidant. It reduces
blood viscosity and aggregation of thrombocytes, increases the composition of cyclic
nucleotides in tissues and thrombocytes, expresses fibrinolytic activity, reduces vascular
permeability and the risk degree of hemorrhages.

The 5% Dimexidum solution was chosen as the control drug, which is classically used
for the prevention and treatment of radiation reactions. Dimethyl sulfoxide has a specific
featureof penetrating through biological membranes, thus realizing its specific effects,
including anti-inflammatory, anti-pyretic, analgetic, antiseptic, moderate fibrinolytic effect.
The preparation enhances drugs penetration through the mucous membranes (ability to
transport).

The severity of radiation reactions in patients receiving radiation therapy in the usual

fractionation and the dose multi-fractionation regimens was studied.
Both early and late reactions were assessed for each of these treatment methods on the part of
the bladder mucosa manifestations, namely manifestations of radiation cystitis. Radiation
cystitis is a specific set of symptoms caused by the bladder walls injury (primarily its mucous
membranes) under the impact of ionizing radiation in doses from 60 Gy and higher at
classical fractionation.

Radiation cystitis (catarrhal, erosive, desquamative and ulcerative) are manifested by
frequent urges for urination, macrohematuria, severe pain along the urethra, pain in the
bladder area. The clinical picture of the radiation cystitis is estimated by the degree of the
bladder wall lesion and the development of erosive and destructive processes in the mucous

membrane, association with infection and the occurrence of bleeding.



The severity of radiation cystitis is estimated according to the intensity of the urinary tract
functional disorder, based on ultrasound investigation and cystoscopy data.

As of today, the fact that the frequency of radiation damage depends on the quality of
radiation therapy planning and performance, the total boost dose and the fractionation mode
IS a certainty. It is important to select the safest regimen for surrounding tissues during the
irradiation, which is provided with the help of precise individual topometry with the precise
determining of the organs syntopy. Application of stimulants and other special devices for
precise visualization of organs entering the radiation zone is performed by the computer and
ultrasound topometry, which permits to significantly reduce the load on healthy tissues.

In the radiation cystitis pathogenesis the leading role is played by radiation damages of
the bladder wall, the degree of which directly depends on the total absorbed dose amount,
which exceeds the tolerance of the bladder tissues. Equally important is the related
inflammatory process, and therefore the treatment of bladder lesion should include
therapeutic measures aimed at the specified links of the pathogenetic chain.

Therefore, all patients received, in addition to the local treatment, the same type
general  treatment, which included antibacterial, anticoagulant, vasoactive,
Immunostimulating and symptomatic therapy.

The total of 27 patients diagnosed with bladder cancer participated in the observation
and received EBRT according the definitive treatment program. The patients did not reliably
differ in age, complaints, clinical parameters, disease stage, etc.

To perform the assigned task (to raise the efficacy of treatment for patients with
radiation bladder lesions), the patients were blindly divided into the two groups:

The I group (gr.) (N = 13) (the control one): the patients received EBRT on the
definitive program of classic fractionation with SBD 2.2 Gy to TBD 60 — 65 Gy in 2 stages
with a three-week break. For the prevention and treatment of radiation reactions, 10%
Dimexidum solution was infused into the bladder after the radiotherapy session 2 times a day
for 12-15 days.



The Il gr. (N = 14) (the experimental one): the patients received EBRT on the
definitive program with fractionation of the daily dose of SBD 1.1 Gy + 1.1 Gy = 2.2 Gy to
TBD 60 - 65 Gy in 2 stages with a three week break. For the prevention and treatment of
radiation reactions, infusions of the Emoxypine solution were performed into the bladder
after the radiotherapy session: the drug was administered into the bladder by 150 mg 2 times
a day for 12-15 days.

Results of the study. The effect was assessed during the treatment period and the
short-range radiation effect (after 3 weeks) was assessed after the EBRT completion. The
patients’ complains of pain when urinating, blood admixtures were taken into consideration.
General urine analysis data: hematuria and leukocytosis, protein admixtures. The control was
performed according to cystoscopy and ultrasound investigation data.

In patients of the both groups with catarrhal cystitis after treatment, normal urine
values have grown by 36%, bacteriuria completely disappeared in 30% of patients.
Concerning hematuria, positive dynamics was observed in all patients. According to
ultrasound investigation, in more than 62% of the patients the bladder condition has
improved. Significant results were observed in the same group’s patients with complicated
forms of cystitis: the bladder’s capacity has grown, the urinations frequency has reduced, a
subjective improvement was observed by all the patients. The positive dynamics was
confirmed by the ultrasound investigation and cystoscopy more than in 42% of patients in
this group.

In patients with erosion-desquamative and ulcerative cystitis, as a result of the
treatment, the therapeutic efficacy analysis has shown its significant effect on the frequency
of urinations. In all patients, the inflammatory reaction has reduced, and in 58% of patients
with complicated forms of cystitis, leukocyturia reached its normal values; in 87% in 70% of
patients, bacteriuria and macrohematuria, respectively, have disappeared completely.
According to the cystoscopy data, till the end of treatment, hyperemia of the bladder mucosa
(82.5%) and edema (85%) have reduced.



Ulcerative reactions in group | were detected in 8 (61,54%) patients versus 2 (14,28%)
in group 1.

Erosion-desquamative reactions did not reliably differ and were observed in 3
(23,07%) patients in group | against 4 (28,57%) patients in group II.

The catarrhal reactions observed in the groups were manifested as follows: in group |
they were detected in 2 (15,38%) patients versus 8 (57,14%) in group I1.

The results are presented in Tab. 1

Table 1
Frequency of Radiation Reactions in the Bladder Mucosa, Depending on the Type of
Treatment
Radiation Group I (n = 13) (control) Group 2 (n = 14) (experiment)
reactions EBRT (classic fractionation) with | EBRT (dose multi- fractionation)
localization | Dimexidum instillations with Emoxypine instillations
Reaction type Number of cases | Reaction type Number of cases
abs. (%) abs. (%)
Bladder Catarrhal 2 15.38% | Catarrhal 8 57.14%
mucosa Erosion- 3 23.07% | Erosion- 4 28.57%
desquamative desquamative
Ulcerative 8 61.54% | Ulcerative 2 14.28%

Note. * - difference is reliable (p<0.05).

The response degree of the bladder disorders in the patients of groups | and Il was
reliably different (p <0.05).

Thus, ulcerative reactions in group | were detected in 8 (61.54%) patients, while in the

patients of group Il there were 2 (14.28%), respectively, which is 4 times the value of the



results in group | and indicates a more pronounced damaging effect when the traditional
EBRT and the Dimexidum solution are used.

Erosion-desquamative reactions in group I were found in 3 (23.07%) patients, and in
group Il in 4 (28.57%), which was not reliably different.

But, as far as catarrhal manifestations are concerned, the picture obviously favors
group Il of the study. In group I, 2 patients (15.38%) with catarrhal reaction were found, and
in group II there were 8 (57.14%).

Analyzing the results obtained, it can be noted that the use of EBRT in the mode of the
daily dose multi-fractionation reliably (p = 0.05) reduces the radiation reactions of the
bladder mucosa.

Thus, the reactions of the 3-d degree (ulcerative) differ by 4.31 times in favor of group
I (experimental) where the regimen of multi-fractionation and installations of the Emoxypine
drug were used.

Reactions of the 2-nd degree (erosion-desquamative) differ by 1.24 times and also
speak in favor of group 11, but this indicator is unreliable.

Reactions of 1-st degree (catarrhal) differ by 3.72 times, which has a sufficient
reliability in favor of treatment performed in group Il of patients.

Summing up the comparison of the suggested regimens of the bladder radiation lesions
treatment with the existing methods of this pathology therapy, one can conclude that up to
now, no data have been published on the use of the Emoxypine drug which is aimed at
regression of cystitis, treatment of the bladder ulcers. There is no practical literature data on
the intracystic administration of this drug. The effect of the bladder installations in patients
with radiation cystitis, complicated with an infectious process, in comparison with the
traditional therapy methods permitted to shorten the patients’ hospital stay by 6-7 days.

Thus, the performed study has shown that the used basic Dimexidum and Emoxypine
drugs are targeted to different effects. Thus, with the pronounced fibrosis of the bladder wall
and infectious process, the advantage can be given to the use of the Dimexidum solution,

while in patients with hematuria and with destructions of the bladder wall integrity (erosion



or ulcerative-necrotic cystitis), the use of Emoxypine is the most effective. The choice of the
treatment method should be based on subjective complains and on the objective study
methods.

Conclusions. The results obtained with the use of the Emoxypine solution in
comparison with the traditional treatment with Dimexidum testify to the prospects of the
suggested method’s further development, which reliably (p = 0.05) reduces the radiation
responses.

1. Radiation lesions of the bladder are manifested in various forms of cystitis: uncomplicated
(catarrhal, erosion-desquamative, atrophic and hemorrhagic); complicated (cystitis with
profuse bleeding, ulcerous-necrotic).

2. Diagnostics of radiation cystitis should be comprehensive and based on the patients’
complains (dysuria, hematuria, pain syndrome, etc.), on data of the laboratory and
radiological diagnostic methods. Special attention should be paid to the ultrasound
investigation and cystoscopy.

3. The efficacy of treatment in saline encrusted cystitis with severe pain syndrome is provided
by the use of 5-10% Dimexidum solution, which efficacy made 56%. The pain syndrome was
reversed in all patients.

4. The use of the Emoxypine drug with its anti-inflammatory, antioxidant, anti-aggregate
effects permitted to improve the efficacy of treatment in patients with radiation cystitis: with
ulcerative reactions — by 4.31 times, with erosion-desquamative reactions - by 1.24 times,
with catarrhal ones — by 3.72 times, that is sufficiently reliable in favor of treatment
performed in group Il of the patients.

5. The choice of treatment for patients should be based on the nature and severity of the
bladder wall radiation injuries. The therapy should be focused, first of all, on the infection
fighting, on improving the immune status and on elimination of the bladder radiation fibrosis.
The methods of choice are the Dimexidum and Emoxypine drugs used along with the

symptomatic therapy.



Prospects for further research are continuation of the studies and search for the
methods to prevent radiation reactions and complications during the radiotherapy, assessment

of drugs and their combinations for the above pathologies.
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ABTOp (aBTOpPbl) HECYT OTBETCTBEHHOCTb 3@ HEMPABOMEPHOE UCMNOJIb30BaHMe 06beKTOB MHTENIeKTyalbHOM COOCTBEHHOCTU U
06beKTOB aBTOPCKOro npasa B NoJIHOM o6beMe, COrnacHO AENCTBYIOLEro 3aKoHoAaTeNbCTBa.
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