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THE POTENTIAL OF CARBOXYTHERAPY IN DISEASES
OF THE UROGENITAL SYSTEM ORGANS

Recently carboxytherapy has been widely used for the treatment of many diseases, and it is associated with the high
efficiency and low cost. Carboxytherapy as the method of treatment has been used for 70 years in the international
medical practice and more than 50 years in aesthetic medicine.

Aim. To substantiate the use of carboxytherapy as an innovative method of treatment for diseases of the urogenital
system organs.

Materials and methods. The analysis of scientific sources concerning the treatment of sexual dysfunction, erosion of
the cervix, menopause, vulvovaginal atrophy, initial stages of the stress urinary incontinence, erectile dysfunction, and
impotence was performed.

Results. [t has been determined that various variants of carboxytherapy can be used to obtain the antihypoxic, repara-
tive-regenerative, spasmolitic, anti-inflammatory, analgesic and antioxidant effects in clinical practice as a result of the
treatment. Patients with different pathologies of the urogenital system noted improvement in functioning of urogenital
organs, release of pain, decrease in inflammation, mood stability, and good mental and physical performance. There-
fore, the quality of life has been improved.

Conclusions. Thus, CO, can be considered as a unique medicinal product, and carboxytherapy as an alternative treat-
ment for many diseases.
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MoX/IMBOCTI KapGOKcUTepanii Npu 3aXBOPIOBAaHHSIX OPraHiB ce40CTaTeBOi CUCTEMU

OcTaHHIM YacoM Kap60KCUTepalis MUPOKO 3aCTOCOBYETHCSA A1 JiKyBaHHA 6araTbOX 3aXBOPIOBaHb, 1110 NOB'I3aHO 3
BHCOKOe(EKTHBHICTIO 1 JlelIeBU3HOI0 JaHOT0 MeToAy. Kap6okcuTepanis ik albTepHaTUBHUN MeTO/, JiKyBaHHS BU-
KOPUCTOBYEThCS BIPOJOBXK 70 poKiB y CBiTOBIM MeguyHil npakTuli i 6isbiie 50 pokiB B eCTeTUYHINA MeJULIUHI.
MeTa po6oTu. OGrpyHTyBaHHS 3aCTOCYBaHHs iHHOBAL[iHHOTO METOAY JIIKyBaHHS — KapboKcHTeparii Mpy 3aXBOplo-
BaHHAX OpraHiB ce40CTaTeBOl CUCTEMHU.

Marepianu Ta MeTOAM. AHali3 JiTepaTypy NPOBOAW/IM LIJISIXOM ONPALl0BAHHA HAayKOBUX CTaTel II0A0 JIIKyBaHHSA
ceKcyaJbHOI fuchYHKILIT, epo3il IniKy MaTKH, KJ1iMaKcy, ByJIbBOBariHaibHOI aTpodii, HoYaTKOBUX CTa/iill CTpecoBo-
ro HeTpUMaHHs ceyvi, epeKTUIbHOI AUCPYHKILII, iMITOTeHII].

Pe3ysnbraTu. BcTaHOB/IEHO, 110 B KJIiHIYHIN MpaKTHUI[i BAKOPUCTOBYIOTHCS Pi3Hi BapiaHTH Kap6oKcHTepalril /11 OTpH-
MaHHSl aHTUTINOKCUYHOI0, pellapaTUBHO-pereHepaTUBHOTO, CIIa3MOJIITUYHOIO, IPOTU3ala/IbHOIO, aHA/ITe3y40ro Ta
AHTUOKCUJAHTHOTO edeKTiB. Y pe3y/bTaTi NauieHTH 3 pisHUMU NATOJIOTISIMU OPTaHiB ceyocTaTeBoOi CUCTEMHU Bif3Ha-
YaloTh MOJINIIEeHHs CaMONOYyTTs, NOKpalleHHsA GYHKIIOHYBAaHHS LIUX OpraHiB, yCyHeHHA 60110, 3aMa/IeHHs, MiJjBU-
LIIEHHS HACTPOI0, Po3yMoBOi i Gi3UYHOI Mpane3AaTHOCTI, a B LiJIOMY i IKOCTI KHUTTSL.

BucHOBKH. TakiM 4YMHOM, MO>kHa BBaxkaTH CO, yHiKa/IbHUM JIiIKapCbKHUM 3aC060M, @ KapbOKCUTEPailo albTepHATUB-
HUM METO/IOM JIIKyBaHHS IPU 6araTboX 3aXBOPIOBAHHSX.

Karouosi csi08a: kap6okcuTeparisi; ByrJIeKUCJINN ra3; FiMOKCis; OKCUTeHallisl; 3aXBOPIOBAHHS CEY0CTATEeBOI CUCTEMU
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B03MO0OXXHOCTH Kap60OKCUTEpaNnuU NPU 3a60/1€BAaHUAX OPraHOB MOY€I0/JI0BO# CUCTEMBI

B nocsiegHee BpeMsi Kap6OKCUTEPANUs IUPOKO NMPUMEHSIETCS JJIsl JIeYeHUsI MHOTHUX 3a00JIeBaHUH, YTO CBSI3aHO C
BbICOK03()EKTUBHOCTBIO U JIellIeBU3HOW AaHHOTO MeToza. KapGokcuTepamnust Kak MeTO/ JieueHHs UCI0Ib3yeTCsl Ha
npoTtsbkeHUU 70 JIeT B MUPOBOW MeUIIMHCKOHN NpaKTHKe U 6oJiee 50 JIeT B 3CTETUYECKOU MeJULIMHE.

Ilesb pa6oThl. 060CHOBaHUE MPUMEHEHUsI HHHOBALIMOHHOTO METO/A JIeYeHUs] — KapOOKCHUTEpaNnuu Npy 3a6oJieBa-
HHUSX OPraHOB MOYEII0JI0BOH CUCTEMBI.
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MaTepnanLl U MEeTOAbl. Ananus JINTEepaTypbl IPOBOAWJIN NYTEM 06pa6OTKI/l HAY4YHBbIX cTaTed OTHOCUTEJILHO Jieye-
HHUA CeKCyaJ’IbHOﬁ ,ELI/IC(byHKLU/ll/l, 9pO3UU menKu MaTKH, KJIMMaKCa, ByﬂbBOBaFHHaJIbHOI;lI anO¢HH, Ha4daJIbHbIX CTa,ElHI:I
CTpeCCoBOro HeepKaHHUA MOYH, 3peKTI/IJIbHOI‘;l ﬁ[I/IC(l)yHKuI/II/I, HMIIOTEHIUH.

Pe3ynbTaThl. YCTaHOBJIEHO, YTO B KJIMHUYECKOHN NPAaKTHKe UCNO/Ib3YI0TCS pa3/IMuHble BADUAHThI KApOOKCUTEpanuu
JIIS1 TIOJIy4eHHUs] aHTUTUITOKCUYEeCKOT0, penapaTUBHO-pereHepaTUBHOTO0, CIa3MOJUTUYECKOT0, TPOTUBOBOCNIAIUTE/Ib-
HOTO, aHaJIbIe3UPYIOIIero U aHTHOKCUAAHTHOr0 3¢deKToB. B pe3ysnbTaTe JiledeHUs MALUEHTHI C Pa3JIMYHBIMU NATO-
JIOTUSIMU OPTaHOB MOY€eINO0JIOBOM CUCTEMBI OTMeYaJIH yaydllleHHe CaMO4yBCTBHUS, yiIy4lleHue GYHKLMOHUPOBAHUA
3THX OPraHOB, yCTPaHeHHe 60JIH, BOCIIaJIeH s, TOBbIIIEHHE HACTPOEHHU s, YMCTBEHHOU 1 $U3NUeCKOM paboTocrnoco6-

HOCTH, a CJ1e0BaTEJIbHO XU Ka4eCTBa *KU3HHU.

BbiBoAbI. TakuM 06pa3oM, MOKHO cuUTaTh CO, YHUKAJIbHBIM JIEKAPCTBEHHBIM CPE/ICTBOM, 2 KAPOOKCHUTEPAIHIO a/lb-
TepHaTUBHBIM METO/0M JIeUeHHs IPU MHOT'UX 3200/1€eBaHHSX.

Kaloueswle caos8a: Kap60Kchepanuﬂ; yFHEKHCﬂbIﬁ ra3; ruIOKCHA; OKCUI'€Hallud; 3a60J1eBaHUsT MOYEIO0JIOBOU CUCTEMbI

ne of the main etiological factors in deve-

lopment of the pelvic organ pathology is a
decrease in the blood circulation of these organs
leading to hypoxia. Hypoxia precedes development
of sexual, gynecological, andrological and nephro-
logical dysfunction of pelvic organs.

The oxygen transport function of the body is im-
possible without carbon dioxide since hemoglobin
gives oxygen to tissues, instead it receives carbon
dioxide [1, 2]. Carbon dioxide is the most important
product of cellular respiration; therefore, there are
many sensors in the body that regulate the concen-
tration of this gas. The shift of the CO, level from
the physiological values triggers numerous adap-
tation reactions. For instance, if the partial pres-
sure of CO, decreases in the alveolar air, hypocap-
nia develops, and the respiratory center activity
decreases; moreover, in some cases it can lead to
apnea. The CO, concentration increase automati-
cally serves as a signal for increasing the intensity
of breathing and the blood circulation; due to tis-
sues oxygenation the muscle tension and spasms
decrease; it provides the analgesic and anti-inflam-
matory effect, and the body’s resistance to harmful
factors increases [3, 4].

One of the innovative methods for treating pel-
vic organs is carboxytherapy, which causes dilata-
tion of blood vessels. It also has the antihypoxic, an-
ti-inflammatory, analgesic effects, improves the psy-
chological condition of patients [5, 6]. Elimination of
hypoxia reduces formation of underoxidized products
(the antioxidant effect of carboxytherapy) [3, 7].

Carboxytherapy is an alternative method for
treating diseases of the urogenital system. It can be
used in combination with other therapeutic methods
to enhance the analgesic, anti-inflammatory, spasmo-
lytic and other positive effects. Carboxytherapy sig-
nificantly reduces the dose of other drugs used [7, 8].

The main complaints in gynecological diseases
are dysfunction of the menstrual cycle, pain in the
lower abdomen, sexual dysfunction and infertility
[8]. The age-related sexual dysfunction occurs in
30-50 % of women. The cause of it is a decrease
in the blood circulation due to the atherosclerotic
pathology when there is vaginal and muscular fib-
rosis, postmenopausal changes (decrease in the estro-
gen level, change in the vaginal flora). Carboxythe-

rapy stimulating the endothelial vascular growth
factor, endothelial proliferation, angiogenesis, va-
sodilation, oxygenation eliminates vaginal dryness
in 80 % of women, improves libido and sexual sen-
sitivity in 75 % of patients [9, 10]. Carboxytherapy
can help to renew the blood supply of the pelvic
organs; it also normalizes the vaginal flora, and eli-
minates the symptoms of the vaginal mucosa dry-
ness [11].

Vulvovaginal atrophy is a problem, which 50 %
of women face during the menopause. It can be ac-
companied with such symptoms as itching, vaginal
bleeding during sexual activities, leucorrhoea, etc.
[12, 13]. Several alternative therapies are used for
this disease, including carboxytherapy. The frac-
tional CO, laser with pulsed radiation has been de-
signed specifically to treat the mucous membrane
of the vagina (SmartXide?V2LR laser system DEKA
MELA, Italy). CO, affects the vaginal mucosa micro-
circulation and improves the tissue trophism due
to stimulation of the collagen synthesis and acti-
vation of fibroblasts. The clinical study conducted
on 40 patients showed significant positive histolo-
gical changes after the treatment with CO, by a la-
ser and a significant positive effect on the symp-
toms of vaginal atrophy [12]. The effectiveness of
treatment with these methods is accompanied by
formation of elastic fibers, stimulation of neocol-
lagenesis, restoration of the acid pH and proper
moistening. On the whole, carboxytherapy improves
the condition of a patient with climacteric vaginal
atrophy symptoms [12, 14, 15].

Traditional methods of the climacteric vaginal
atrophy treatment are limited only by the local ef-
fect on the vagina mucous membrane, and these ef-
fects are temporary and reversible. The treatment
with the fractional micro-ablative CO, laser not only
induces molecular changes at the site of injury, but
also has a permanent long-term effect [14].

Erection occurs as a result of changes in the
blood circulation in the penis due to reduction of
the smooth muscle vessels under the action of sym-
pathetic nerves activities [16].

Erectile dysfunction in men (persistent inability
to achieve and maintain erection, which is sufficient
for the sexual activity) is associated with micro-
angiopathy, it occurs in approximately 50 % of men.
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However, only 16 % of them visit a doctor since
this problem has a psychological background [16].
Problems associated with erectile dysfunction are
increasing with age. This is associated with emer-
gence of risk factors: chronic diseases, obesity, dia-
betes mellitus, microangiopathy, arterial hyperten-
sion, increased cholesterol level, atherosclerosis [17].
Psychological disorders because of erectile dysfunc-
tion can be more devastating than the pathological
problems of a chronic medical condition. Erectile
dysfunction and depression are interrelated: in
50-90 % of patients with depression there is a de-
creased interest in sex, and on the contrary, erec-
tile dysfunction leads to an increase of depression.

Impotence is much broader term that includes
not only the problems with erection, but also with
the sexual desire (libido), ejaculation or achieve-
ment of orgasm (culmination) [18]. According to
the Massachusetts study of aging in men [19] 52 %
of men between 40 and 70 years suffer from im-
potence. The frequency of this disorder increases
with age. Risk factors for erectile dysfunction and
impotence include arterial hypertension, hypercho-
lesterolemia, diabetes mellitus and other peripheral
vascular diseases when hypoxia of the pelvic or-
gans occurs.

Carboxytherapy is an innovative medical tech-
nology aimed at the non-invasive and painless treat-
ment of erectile dysfunction. The goal of this therapy
is to increase the blood circulation and oxygenation
in the pelvic organs, improve the erection with the
reflex action (by analogy with the shock wave) [8].

Due to the pharmacological properties of CO,
carboxytherapy is able to affect pathogenesis of these
pathologies, reducing symptoms and improving the
patients’ quality of life [10]. Today, doctors’ expe-
rience covers 30 years of carboxytherapy in gyne-
cology, andrology, urology and nephrology, in the
treatment of diseases of the prostate and urinary
system.

The mechanism of the carboxytherapy action
in diseases of the urogenital system is associated
with an increase in tissue oxygenation due to the
Bohr effect: it shows the effect of the CO, concentra-
tion and the pH value on the process of binding and
releasing of O, from hemoglobin [9]. The process
of CO, and 0O, gas exchange occurs both in lungs,
kidneys, uterus, and in the prostate gland [10].
The effectiveness of binding hemoglobin to carbon
dioxide (with formation of carbhemoglobin) is in-
versely related to binding to oxygen. In tissues the
part of the excessive CO, binds to hemoglobin, and
it promotes the release of oxygen and tissue oxy-
genation.

All cells of the body (neurons, hepatocytes, car-
diomyocytes, epitheliocytes, etc.), release CO, as a
product of vital activity and the final product of bio-
chemical reactions. The process of CO, elimination

from the body through the lungs increases the tis-
sue oxygenation. One part of CO, increases the con-
centration of oxygen in tissues more than 3 times.
Consequently, when tissues are saturated with oxy-
gen, its release from tissues decreases and it causes
vasoconstriction with a decrease in the local blood
circulation. The excess of CO, (hypercapnia) dilates
blood vessels, increases delivery of oxygen and nu-
trients to tissues [7].

Being a powerful natural vasodilator CO, redu-
ces the basal tone of the arterioles and promotes
the increased blood circulation. The body interprets
the procedure of carboxytherapy as oxygen defi-
ciency and reacts by increasing the blood circula-
tion and VEGF (vascular endothelial growth factor),
which stimulates neoangiogenesis. Thus, in perspec-
tive, carboxytherapy improves the blood circula-
tion in the pelvic organs due to appearance of new
vessels and the arterial blood influx to the penis
and other organs [10].

Other modern mechanisms of the carboxythe-
rapy action for pelvic organs are also associated with
physiological properties of CO,. Invasive introduc-
tion of CO, (carboxytherapy) causes imbalance of
the physiological correlation between CO, and O,
volumes in tissues. The increased content of CO,
in tissues causes stress in the body, and the body
copes it with the help of the own reserves. Due to
the action of CO, in the body the main mechanisms
of homeostasis adaptation start; they are a neuro-
humoral reaction that involves the hypothalamic-
pituitary system of the endogenous pain regulation,
optimization of the antinociceptive self-regulation
(stimulation of the endogenous synthesis of en-
dorphines that provide the analgesic effect).
Pomerants B. also stated that the analgesic effect
of carbon dioxide injections is associated with the
endorphine synthesis [10]. The placebo effect also
has no small share: release of endorphines and the
placebo effect are in close synergy when conduct-
ing carboxytherapy.

Invasive carboxytherapy has been used for along
time as an auxiliary treatment for diseases of the
urogenital system. It slows down the signs of sexu-
al aging, treats cervical erosion, leukoplakia; poly-
cystosis, endometriosis, menopause, vulvovaginal
atrophy, amenorrhea and oligomenorrhoea, the ini-
tial stages of the stress urinary incontinence; it is
also used in medical and diagnostic laparoscopy.
Vaginal rejuvenation with the help of carboxythera-
py occurs due to the increased blood supply to pel-
vic organs and normalization of the vaginal flora.
It also eliminates the symptom of dryness of the
vaginal mucosa [9, 11]. Carboxytherapy acts on the
level of microcirculation of arterioles and precapil-
lary sphincters by increasing the rate of the blood
flow in tissues, as well as by improving lymphatic
drainage. These mechanisms of the CO, action are
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widely used in inflammatory diseases of the urogeni-
tal system accompanied with hypoxia, edema [10, 20].

At the site of CO, injection the nerve endings sen-
sitivity changes, muscle fibers relax (these changes
contribute to the analgesic effect of CO,), the tissue
trophism and the local protective processes improve.
In addition, the body’s resistance to unfavorable envi-
ronmental factors increases due to the pronounced
antioxidant effect of CO, [7].

Invasive carboxytherapy in gynecology is used
for the treatment of pain in the lower abdomen
(painful menstruation, conditions after operations
- adhesions). The pressure of CO, at the injection
site causes the flow of impulses from barorecep-
tors, while rapid pH change to alkali (alkalosis) at
the site of CO, injection affects chemoreceptors, and
it contributes to the analgesic and spasmolytic ef-
fects [7]. In addition, relaxation of the muscle fib-
ers of the vessels is due to a decrease in the amount
of Ca?* calcium ions (formation of calcium bicarbo-
nate during dissociation of carbonic acid), and it
leads to local vasodilation and acceleration of mi-
crocirculation [10].

In 1981, Dr. Kovarzhik developed and patented
the method of CO, medical commercial use called
“Bioterik”. For this purpose special hygienic and
harmless polyethylene bags with CO, are used.
Taking into account the peculiarities of this proce-
dure a patient does not inhale CO, during carboxy-
therapy (the CO, concentration in the bag is almost
100 %). This procedure is used in women as an an-
algesic therapy in painful menstruation and during
the menopause [4, 14].

Thus, carboxytherapy is an auxiliary and alter-
native therapy with a successful positive result for
improving the circulation of the pelvic organs with
the gynecological, andrological and nephrologic dys-
function.

This innovative technology is designed to im-
prove the local blood circulation which is achieved
by subcutaneous administration of CO, in pelvic or-
gans. In order to improve blood circulation in this
area the action similar to shock wave therapy is used.
It has the anti-inflammatory, analgesic, anti-hypoxic,
vasodilating, angio-stimulating and antioxidant action.
The fibroblast activation and collagen synthesis oc-
cur, and carboxytherapy provides faster recovery
of the pH level and normalization of the vaginal mu-
cosa [21, 22].

Carbon dioxide is also used as an alternative con-
trast substance for diagnosis in diseases of urogen-
ital system. From economic point of view, the use
of CO, significantly reduces the cost of diagnostic
procedures in the peripheral angiography, diagnos-
ing bleeding in patients with renal insufficiency or

examining of the fallopian tubes [9]. Thus, carbon
dioxide due to its antibacterial properties (for the
aerobic microflora) and the absence of side effects
is an important component of diagnostic procedures
for diseases of the urogenital system.

The purpose of non-invasive carboxytherapy
(carbon dioxide baths) is to mobilize the body’s de-
fenses, restore the balance of the nervous processes,
increase the oxygen content in the arterial blood
and improve all metabolic (carbohydrate, fatty, pro-
tein) processes in the body [4]. Carbonic baths have
the vasodilating, analgesic, bactericidal and spas-
molytic effects and also cause oxygenation appearing
from dilation of arteries and capillaries. Carbonic
mineral baths are used in pathologies of the uro-
genital, endocrine and immune systems as they im-
prove the blood supply of the body and accelerate
removal of toxic substances from it, reduce pain due
to their analgesic, reparative-regenerative, spasmolitic
and anti-inflammatory properties [4].

“Dry” CO, baths help to reduce toxic symptoms
after chemotherapy; increase the physical and sexu-
al activity of men and women, reduce menopausal
symptoms; they are used in inflammation of the
bladder and other organs of the small pelvis, as
well as in the treatment of infertility [1, 3, 4].

In balneology CO, baths are recommended for
the following diseases of the sexual system: impo-
tence, chronic inflammatory diseases of female geni-
tal organs in remission (adnexitis, salpingoophori-
tis, menopause), ovarian dysfunction [20].

Thus, in clinical practice various variants of carb-
oxytherapy are used to obtain the antihypoxic, re-
parative-regenerative, spasmolytic, anti-inflamma-
tory, analgesic and antioxidant effects. As a result,
patients with pathologies of various organs of the
urogenital system note improvement in function-
ing of urogenital organs, release of pain, decrease
in inflammation, mood stability, and good mental
and physical performance. Therefore, the quality
of life has been improved.

Contraindications of carboxytherapy are nephri-
tis and nephrosis. In case of these diseases the treat-
ment using this method should be withheld.

At present, carboxytherapy is widely used in all
areas of medical practice as it is a highly effective
and safe method of treating many diseases. This me-
thod of treatment has been used for 70 years in the
world medical practice and more than 50 years in
aesthetic medicine. Thus, it is possible to consider
CO, to be a unique drug, and carboxytherapy to be an
alternative method in off-label therapy for many
diseases.
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