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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTATHH B PEAAKITHIO HEOOXOINMO COOTIONATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPEJCTaBICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TP caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
aHruiickoM sizpikax - Times New Roman (Kupuaauma), 11 TekcTa Ha TPY3WHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornvcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
651TH IprTOskeH CD co crarbeit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPAHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3UHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaJIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
MCCIIeIOBaHUS U UX 00CYKACHHE.

[Ipu npencTaBiIeHN! B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO SKCIEPUMEHTANBHBIX KUBOTHBIX, PUMEHSBIINECS METOABl 00e300NMBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha HOJICTPAaHUIIbI) Pe3lOMe Ha AHIIIUICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BKJIIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lielb UCCIeI0BaHNs, MaTepHua U
METOJIBI, PE3YJILTATHI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX cioB (key words).

5. Tabnuupl HEOOXOIUMO NPENCTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIAX J0JKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBICHBI.

6. dororpadun OIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxXeHnH. PUCYyHKH, yepTeKu U IuarpaMmbl ClIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusM cieayeT yKa3bBaTh CTEICHb YBEIMUCHNUS YePEe3 OKYIISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUU CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OHOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMIMHCKUX IKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://ww .nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cnucok. B crnmncok murepa-
TYPBI BKJIFOUAIOTCSl BCE MaTepUalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIsIETCs B
andaBuTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruHana. B
CIMCKE JINTEPATYPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
KupWwuien u naruauneid. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPATypbl. bonbmma-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIe Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U TIEYaAThIO.

10. B koHIe cTaThU IOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca WM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMoO HarpaBieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staffare 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, offic and home phone numbers and addresses or other non-offic 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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SURGICAL STRATEGY FOR LARGE EXTRACEREBRAL SUBTENTORIAL TUMORS

Palamar O., Huk A., Okonskyi D., Teslenko D., Aksyonov R.

Romodanov Neurosurgery Institute, Department of Endoscopic and Craniofacial Neurosurgery, Kyiv, Ukraine

Extracerebral subtentorial tumors make up to 20% of all intra-
cranial neoplasms. The most common among them are vestibu-
lar schwannomas and meningiomas [6].

Many patients seek a nurosurgery at the stage when the tu-
mors are large (larger than 3 cm in diameter) and this is in spite
of morden methods of neuroimaging [7]. Uppon admision the
patients condition quiet complicated difficul partly due tumor
size, partly due CSF blockage [10].

Under these conditions, radical surgery over large subtentorial
tumors is associated with a high risk of postoperative complica-
tions [13]. Despite siagnificant development of imaging tech-
nology, intraoperative monitoring, and microsurgical treatment,
problems one of tottal and safe large subtentorial tumors removal
remain unsolved. The most critical problem relating to large tumors
of this localization is postoperative edema [5,15]. Also brainstem
ischemic stroke is not rare and this would partly due to the tumors
overgrowthing the vertebral and basilar arteries [9].

Material and methods. Retrospective analysis of 59 patients
with large (more than 3 cm) tumors to the posterior cranial fossa
operated over 2015-2019 yy.

Tumors localization: Most of the cases presented with subten-
torial meningioma patients - 23 cases (39% of the total).

Petroclival meningiomas were most observed among of them in
13 cases (22% of the total); Foramen magnum meningiomas oc-
curred in 5 patients (8.5% of the total), the same number of pa-
tients had tentorium meningiomas - 5 patients (8.5%); The second
group, by the number of observations, were patients with vestibular
schwannomas - 22 (37.2% of the total group with large subtentorial
tumor patients). Clival chordomas were observed in 6 cases (10.2%
of the total). Posterior fossa cholesteatomas - 3 patients (5.1%);
foramen jugular schwannomas (3 patients) were uncommon and
occurred in only 5.1% of the total number of patients with large
posterior fossa tumors. The smallest number of patients occurred
with large paragangliomas and was 3.4% (2 cases) of the total.

Tumor size was important in managin of the patients and
planning the surgical strategy. The average size tumors. Average
size of vestibular schwannomas were 3.3 cm (with a maximum
size of 5.5 cm). Petroclival meningiomas was on average 3.1 cm

in diameter (with a maximum size of 4.9 cm). At the same time
the foramen magnum meningiomas were slightly smaller, their
average size were 3.2 cm and the maximum size was 3.9 cm.
Tentorium meningiomas were the largest in their histological
group and reached on average 3.6 cm, with the maximum size of
5.2 cm. Even larger in size there were the clival chordomas with
the posterior cranial fossa spread. Their average size reached 4.5
cm, with the maximum size as high as 7.8 cm. The average size
of the foramen jugular schwannomas were 3.1 cm, and the maxi-
mum were 5.0 cm. The maximum size of the paragangliomas
were 3.9 cm, the average were 3.3 cm. Posterior cranial fossa
cholesteatomas - 3.3 cm (maximum - 4.5 cm).

Results and discussion. Large benign extracerebral tumors
have slow growth and long time stay asymptomatic. This leads
to brain stem compression and excessive tumor vascularization.
The main point of the surgery is the safely while maintaining
radicality tumor removal. For example, the number of neuro-
logical complications in patients with petroclival meningiomas
can reach up to 41%, while their quality of life postoperatively
decrease from 80 to 70 points by Karnofski scale [12].

The combination of approaches make it possible to decreases
at the very early stage the intracranial pressure [3]. This would
give a possibility to perform tumor dissection, critical vascu-
lar structures dissection on the relax brain decrease intracranial
pressure. Having riched decrease in intracranial brain pressure,
thus decreasing at the early clean operative field makes it re-
markably decrease complications while doing dissection espe-
cially brain sterm, critical vascular and nerve dissection. Tumor
debulking at the first stage using different surgical approaches
thus achieving subtentorial decompression make it possible to
early visualize vertebrobasilar arteries with their branches. Whit
this in mind preventing any injury to them.

Also combination of approaches at a time over giant subtento-
rial tumors removal prevents and decreases the risk of postoper-
ative complications such as meningitis (no intraoperative trauma
to the cerebellum), strokes (subtentorial vessles clearly seen at
the tumor early debulking) [11]. Surgery strage depending relat-
ing to tumor location (Table 1).

Table 1. Surgical approaches to large subtentorial tumors

Surgical approach

Number of operations

Pathology

Vestibular schwannomas (22)
Petroclival meningiomas (8)

Suboccipital retrosigmoid approach 37 37 Tentorium meningiomas (5)
(in combination with presigmoid approach 4) 4 Posterior cranial fossa cholesteatomas (3)
Paragangliomas (2)
Foramen magnum meningiomas (1)
. . Petroclival meningiomas (5)
Endoscopic endonasal transclival approach 9 Clival chordomas (4)
Endoscopic transoral transclival approach 2 Clival chordomas (2)
Far lateral approach 7 Foramen magnum meningiomas (4)

Foramen jugular schwannomas (3)

© GMN



Suboccipital retrosigmoid approach — 37 cases (in com-
bination with presigmoid approach — 4 cases). Considering
that posterior cranial fossa tumors can reach large size thus
causing intracranial pressure. Retrosigmoid approach used
along may cause trauma to the cerebellum and brain sterm
[4]. Tractions applied to the cerebellum during access to the
tumor may be damaging cerebellum, which is manifested in
postoperative edema or even intracerebellum hemorrhage. To
avoid this in 4 cases (where was especially large subtento-
rial tumors) we did presigmoid approach to debulking tumor.
Presigmoid approach would give us direct exposure of a
large petroclival tumor or vestibular schwannoma immedi-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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ate debulking does achiving decompression and decrease a
subtentorial pressure. We would further procced it retrosig-
moid approach at the one would give better tumor dissection
especially this dissection would ready be done on relaxed
cerebellum. This is particularly important for petroclival me-
ningioma, their consistency expect to be solid. (Fig. 1).

For less solid tumors (like vestibular schwannomas) it may be
used retrosigmoid approach along expectine tumor is sucktible
at very early stage. Still in tumor debulking is on the top of the
page as it is only decreasing intracranial subtentorial pressure
may give posibility to perfom save tumor dissection (expecial
critical structures and brain stem (Fig. 2).

Fig. 1. Petroclival meningioma, 44x30x42 mm (MRI preop - Fig. 14).
Retrosigmoid approach in combination with presigmoid approach (Fig. 1B), total tumor removal (CT after op - Fig. 1C)

Fig. 2. Vestibular schwannoma, 47x62x41mm (MRI preop - Fig. 24, B, C).
Retrosigmoid approach, total tumor removal (CT oafter op - Fig. 2D, E, F)
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Also we used combination of approaches in foramen jugular
schwannomas - these tumors rich large size as they have a
long asimptomatic period. Presigmoid approach in this case
achive the same purpose early tumor debulking, subtentorial
decompression subsequently with safe tumor dissection using
retrosigmoid approach. Most important combination of ap-
proaches (retrosigmoid and presigmoid) achive avoid trauma
of the cerebellum and prevent such complications as menin-
gitis in postop period (no trauma, no edema, no intracerebel-
lum hemorrhage) (Fig. 3).

Endoscopic endonasal transclival approach — 9 cases and en-

doscopic transoral transclival approach — 2 cases. The clivus and
the ventral surface of the brainstem are the most difficul to ac-
cess in the skull base surgery [14].

Despite the active evolution of various surgical techniques in
recent decades, the treatment of the clival tumors and the sur-
rounding anatomical structures is still a challenge for the neuro-
surgeon [1]. The use of endoscopic endonasal and or transoral
transclival approaches provide an access to the ventral surface of
the pons, as well as the medulla oblongata, C1, C2 vertebrae [2].
This is especially important for chordoma, chondrosarcoma and
extradural tumors with intradural growth (Fig. 4).

Fig. 3. Foramen jugular schwannoma, 50x39x42 mm (MRI preop - Fig.34, B, C).
Retrosigmoid approach in combination with presigmoid approach (Fig. 3F), total tumor removal (CT after op - Fig. 3D, E)

Fig. 4. Clival chordoma, 60x48x42 mm (4, B - MRI preop)

© GMN

Fig. 4. The same case. MRI after I stage. C,D - Endoscopic
endonasal transclival approach.

MRI after Il stage. E, F — retrosigmoid approach. Total tumor
removal
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Fig. 5. Foramen magnum meningioma ventro-lateral localization (CT preop - Fig. 5 A, B). The far lateral approach in combina-
tion with transcondylar approach and suboccipital retrosigmoid approach. Intraoperative neuromonitoring CN XII. Intraoperative
neuromonitoring of pyramidal tracts. Total tumor removal, Simpson Il (CT oafier op - Fig. 5 C, D,E)

The far lateral approach was used in 7 cases. The far lateral ap-
proach — it is a modification of the traditional lateral suboccipital
approcah, which provides adequate exposure of the ventral part
cranio-vertebral junction [8], early vessels identification, as well as
the absence of any traction on the neuroaxis structures (Fig. 5).

Radicality: There was gross total tumor removal in 49 pa-
tients (83%). We performed subtotal tumor removal in 5 patients
(8,5%): 4 of them with vestibular schwannomas and 1 patient
with foramen jugular schwannoma. We did partial tumor remov-
al in 5 cases (8,5%): 2 patients with clival chordomas; 2 cases
with vestibular schwannomas; 1 patient with foramen magnum
meningioma.

Complications occurred in 15 patients (25%). Facial palsy of
varying manifestations occured in 13 patients (22 %). In 8 of
them - temporary, in 3 - permanent, in 2 cases — facial nerve
reinnervation done). Meningoencephalitis was observed in 2
cases. Karnofsky scale in patients was >70 points, in all of them.

Postoperative mortality observed in 3 patients (5.0%) with
large vestibular schwannomas: 1 patient died of cardiac com-
plications (on the background of atrial fibrillation), 2 patients
died of meningoencephalitis (10 day and 15 day after surgery,
respectively. Bacterial culture - Klebsiella pneumoniae).
Conclusions. 1. The use of ventral craniobasal aprroaches and
their combination with posterior-lateral approaches to the large
subtentorial tumors allows rapid and early, effective brain stem
decompression and subsequent safe and total tumor removal.

2. Ventral decompression of the brain stem structures (endoscop-
ic endonasal and transoral approaches, presigmoid approach,
extreme lateral approach) prevents neurological complications
thus early patients activation.

3. Neurological complications (facial nerve palsy with diffe -
ent manifestations) in most cases was temporary and regressed
within 3-12 months.

4. Postoperative mortality of 3 patients - 5.0% (out of 59 pa-
tients) can be reduced by intensifying perioperative patient’s
management.
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SUMMARY

SURGICAL STRATEGY FOR LARGE EXTRACERE-
BRAL SUBTENTORIAL TUMORS

Palamar O., Huk A., Okonskyi D., Teslenko D., Aksyonov R.

Romodanov Neurosurgery Institute, Department of Endoscopic
and Craniofacial Neurosurgery, Kyiv, Ukraine

Radical surgery over large subtentorial tumors is associated with
a high risk of postoperative complications. Despite significant de-
velopment of imaging technology, intraoperative monitoring, and
microsurgical treatment, problems one of tottal and safe large sub-
tentorial tumors removal remain unsolved. The most critical prob-
lem relating to large tumors of this localization is postoperative
edema. Also brainstem ischemic stroke is not rare and this would
partly due to the tumors overgrowthing the vertebral and basilar
arteries. Retrospective analysis of 59 patients with large (more than
3 cm) tumors to the posterior cranial fossa operated over 2015-2019
yy. There was gross total tumor removal in 49 (83%) patients; sub-
total tumor removal in 5 (8,5%) patients; partial tumor removal in
5 (8,5%) cases. Complications occurred in 15 (25%) patients. The
use of ventral craniobasal aprroaches and their combination with
posterior-lateral approaches to the large subtentorial tumors allows
rapid and early, effective brain stem decompression and subsequent
safe and total tumor removal. Ventral decompression of the brain
stem structures (endoscopic endonasal and transoral approaches,
presigmoid approach, extreme lateral approach) prevents neuro-
logical complications thus early patients activation. Postoperative
mortality of 3 (5.0%) out of 59 patients can be reduced by intensify-
ing perioperative patient’s management.

Keywords: large subtentorial tumors, vestibular schwanno-
mas, petroclival meningiomas, foramen magnum meningiomas,
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clival chordomas, foramen jugular schwannomas, suboccipital
retrosigmoid approach, presigmoid approach, endoscopic endo-
nasal transclival approach, far lateral approach.
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XUPYPI'HUYECKAS CTPATEIrusi 1nPU BOJIBINUX
OKCTPALIEPEBPAJIBHBIX CYBTEHTOPUAJIBHBIX
OIYXOJIAX

Manamap O.U., I'yk A.Il., Oxonckuii .U., Teciaenko /1.C.,
Axcénos P.B.

Hnemumym neipoxupypeuu um. A.I1. Pomooanosa, omoenenue
9HOOCKONUYECKOU U KpaHUO-payuanvrou netpoxupypeuu, Kues,
Yrpauna

PanukanbHast Xupyprust OOJNBIINX CYOTEHTOPUANIBHBIX OIy-
XoJieil CBsi3aHa C BBICOKMM PHCKOM IIOCIICONEPAllMOHHBIX OC-
JnoxHeHUi. HecMoTpst Ha 3HaYUTENIbHOE PAa3BUTHE TEXHOJIOTUH
BHU3YyaJIM3alM{, HHTPAOIEPALIHOHHOTO MOHUTOPUHIA U MUKPO-
XUPYPrUYECKOTO JICUCHHUS, OJIHA U3 MPOOJIeM TOTAJILHOIO U 0e3-
OIACHOTO YNAJICHUs] OOJIBIIMX CYOTEHTOPHAJBHBIX OIyXOJIeH
ocraercst HeperieHHol. Hambosee octpoil mpobnemoil mpu
OOJIBIINX OIMYXOJISIX JAaHHOMH JIOKaJIM3aLuy SIBIISIETCS OCIeone-
pauuvoHHbIA oTeK. Hepenko BcTpeyaercs Takke UIIeMHYEeCKU
MHCYJIBT CTBOJIA T'OJIOBHOTO MO3ra, OTYacTH U3-3a TOT0, YTO OITy-
XOJIBIO 00PACTAIOT O3BOHOYHBIE U Oa3uisipHbIe apTepu. [Ipo-
BE/ICH PETPOCHEKTUBHBIA aHaau3 59 manueHToB ¢ OOJBIIUMHU
(6onee 3 cM) ormyXxoisiMH 3a{HEH YepPEHON SIMKH, TIPOOIIEPHPO-
BaHHBIX 32 2015-2019 rr. ToranbHOE yaaaeHHUe OIyX0JId BbINOJI-
HeHO y 49 (83%) nauueHToB; cyOTOTaIbHOE YAaJICHUE OILyXOJIH
-y 5 (8,5%) nmanueHToB; YacTUYHOE YJaJeHHEe OMyXOlu - y 5
(8,5%). Wcnonp3oBaHue BEHTPATbHBIX KPAaHHOOA3alTbHBIX J10-
CTYIIOB U UX KOMGHHaLlI/lPl C 3aJlHC-JIaTePaJIbHBIMHU NOCTYyIIaMU
K GOHBLLIPIM Cy6TeHTOpHaHbeIM OITYXOJISIM T1I03BOJIAECT ITPOBE-
CTH OBICTPYIO M PaHHIOK (P (EKTUBHYIO AEKOMIIPECCHIO CTBO-
JIa TOJIOBHOTO MO3Tra C HOCJIEAYIOIUM 0e30IacCHBIM U HOJIHBIM
yAaJIeHHEM OITyXOJlu. BeHTpanbHas IeKOMIPEcCHs CTPYKTYp
CTBOJIa TOJIOBHOTO MO3ra (9HIOCKOMUYECKUN IHJIOHA3AIBHBIN
¥ TPAHCOPANBHBIN J1O0CTYT, TPECUTMOBUAHBIN JOCTYI, BBICOKHH
OOKOBOW OCTYI) NMPENOTBPAILAET HEBPOJOIMYECKHE OCIIOKHE-
HHSI, YTO CIIOCOOCTBYET paHHEW aKTUBH3AIMU MalUeHTOB. [lo-
CJICONePAL[MOHHAs JICTAILHOCTh MOXKET OBITh CHIDKEHA 32 CUeT
I/IHTCHCI/I(bI/lKaLLI/II/I NEPUOINICPATUBHOI'O BEACHUA MALITUEHTOB.
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PHOTODYNAMIC THERAPY IN TREATMENT OF PATIENTS WITH PREMALIGNANT
VULVAR DISEASES. FIRST EXPERIENCE OF THE METHOD APPLICATION IN UKRAINE
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In recent years, there has been a steady increase in the inci-
dence of vulvar dystrophic diseases, which, according to various
sources, occupy from 3% to 10% in the gynecological pathology
structure [1]. This pathology, united by the general term “dys-
trophic diseases”, includes lichen sclerosus (lichen, kraurosis),
squamous cell hyperplasia (leukoplakia) and vulvar intraepithe-
lial neoplasia (VIN) [2]. The lichen sclerosus is the main mani-
festation of squamous cell hyperplasia - a dystrophic disease in-
cluding lesions of stratified flat non-keratinized epithelium. VIN
is a premalignancy characterized by lesions of stratified squa-
mous epithelium with impaired stratification without affecting
the basement (basic) membrane in the pathological process [1].
This group of diseases is characterized by a fairly high risk of
malignant transformation: according to various sources the risk
of malignancy against the background of kraurosis and lichen
sclerosus ranges from 5% to 9%, for VIN - from 6% to 18%, and
when both processes are combined - over 50% [3].

Conventionally, all treatment methods for lichen sclerosus
and VIN can be subdivided into conservative and surgical.

So far, the main approach in squamous cell hyperplasia treat-
ment is vulvectomy with histological verification of the re-
moved foci. Laser CO, coagulation/vaporization, high-intensity
focused ultrasound therapy have certain therapeutic potential.
Despite the relatively high effica , surgical intervention is con-
nected with trauma, risk of complications and unsatisfactory
cosmetic results (in a certain percentage of cases). The use of la-
ser and ultrasound technologies does not allow have an effect on
the etiopathogenetic mechanisms of the disease development.
It is also worth noting that the frequency of local recurrences
remains high: according to Mahner S., when using operational
equipment, at least 30%; with laser or ultrasound use - from 15
up to 48% - according to Hillemanns P. [4, 5].

Thus, non-conservative methods of VIN treatment include
surgical intervention: in case of VIN Grade II and III at repro-
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ductive age, for the patients with a large area of pathologically
altered tissues, either surgical excision within normal tissues or
superficial vulvectomy with plastic reconstruction of the defect
can be performed. However, in comparison with other methods
of treatment, surgical intervention is traumatic, having high rate
of postoperative complications and, in some cases, poor func-
tional and cosmetic results [6].

Electrocoagulation using high-frequency RF range currents
has a certain therapeutic potential. However, this method of
treatment is characterized by poorly-controlled depth of impact
on pathological tissues, frequent local recurrences and compli-
cations (cicatricial deformities, non-healing lesions, etc.) [6].

It is also possible to use the cryodestruction method, but at the
same time, the use of liquid nitrogen has a negative effect on the
skin recovery processes and is characterized by a long healing
period of the wound surfaces [6].

It is worth to mention the use of high-energy CO, lasers in the
treatment of VIN. Despite the relatively high therapeutic effi-
cacy of this method, its serious disadvantages include likelihood
of bleeding during the removal of large areas of pathological
foci, development of scarring processes and high percentage of
local recurrences [6].

A certain role in the treatment of VIN is given to the use of
5% Imiquimod cream (especially for hyper-pigmented forms of
the disease). However, in some cases, the resistance to the use
of this medication and relatively high rate of local recurrences
are noted [7].

All this underlines the necessity to search for new methods of
treatment for this pathology. One of them is photodynamic ther-
apy (PDT) — a treatment method based on the local or systemic
(intravenous) introduction of a special medicinal product called
photosensitizer (PS) into the patient’s body with subsequent ir-
radiation of pathologically altered tissues with laser radiation
having specific wavelength. PS has the ability to accumulate se-
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lectively in the tumor or pathologically altered tissues, and the
process of their irradiation triggers a cascade of complex photo-
chemical reactions in the tumor cell. These reactions are associ-
ated with the toxic effect of the resulting active oxygen forms
leading to its death. PDT can have both a direct cytotoxic effect
- resulting in apoptosis and autophagy of the tumor cell - and an
indirect one, associated with impaired blood supply to the tumor
tissue and subsequent ischemic necrosis [8].

The main objective of this research is clinical approbation,
assessment of the tolerability and efficac of using the PDT
method in patients with vulvar premalignancies.

Material and methods. The study included 10 patients with
morphologically verified diagnoses of “intraepithelial vulvar
neoplasia (VIN-II)”, mixed vulvar dystrophy (lichen sclerosus
and squamous cell hyperplasia) and “in-situ vulvar cancer”. The
patients’ age range was 31 to 67 (average age was 53.3 £ 3.6
years). The diagnosis was established on the basis of the medical
history, clinical examination and patients’ complaints, vulvosco-
py and morphological (histological and/or cytological) exami-
nation of pathologically altered vulvar tissues. The main criteria
for the inclusion of patients in the PDT study were histological
and cytological confirmation of the diagnosis, the absence of se-
vere comorbidity and the written consent to the treatment.

All therapeutic and diagnostic manipulations were carried
out after the patients were provided with full information about
the photosensitizer, the PDT method, possible benefits, risks,
adverse reactions and complications, as well as the duration of
follow-up visits and compliance with remedial recommenda-
tions. All the patients signed a written consent for the PDT treat-
ment. All manipulations were performed in accordance with the
Helsinki Declaration of the World Medical Association (1964,
revised in 2013).

Fotolon® medicinal product (produced by Belmedpreparaty
Pharmaceutical Company, the Republic of Belarus) - which is
trisodium Ce6 chlorin salt complex with low molecular polyvi-
nylpyrrolidone - was used as a PS. It was dissolved in 200 ml of
physiological saline and was being injected intravenously over
30 minutes at doses of 1 to 2.5 mg per 1 kg of a patient’s body
weight in low-light conditions.

A PDT session was performed 3 hours after finishing the PS
infusion using the Lika-surgeon versatile laser coagulator (made
by Fotonica Plus, Ukraine, . = 660nm). The size of photo-irra-
diation areas (fields) varied from 1 to 3 cm, the number of the
areas ranged from 2 to 5, the radiation power was 0.4 W, the ex-
posure dose of light varied from 100 to 150 J/cm?* The duration
of the session depended on the degree of prevalence of patho-
logical foci and lasted 10-30 minutes depending on the number
of radiation areas. Normal tissues of the vulva with a minimum
distance of 5 mm from the edges of the affected areas were in-
cluded in the photo-irradiation area. Due to high sensitivity of
the photo-irradiation areas, non-narcotic analgesic medications
were premedicated 15-30 minutes before the PDT session to re-
lieve the pain (dexalgin 50 mg/2 ml, 2 ml ampulla; ketolong 3%
30 mg/ml, 1 ml ampulla; nalbufin 10 mg/ml, 1 ml ampulla).

The tolerability of PDT was evaluated based on the frequency
and severity of adverse reactions and complications of the treat-
ment carried out based on the analysis of the CTCAE criteria
(version 3.0).

Evaluation of the PDT efficac was made based on the pres-
ence/absence of complaints, visual observation data about the
change in the area of the treated pathological foci and using the
data of the morphological study conducted 3 and 6 months after
the treatment (The WHO criteria):
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 complete regression (CR) - absence of all signs of the dis-
ease after 100% regression of pathological foci 3 months after
PDT, confirmed 6 months after the treatment

« partial regression (PR) - a decrease in the total size of pathologi-
cal foci by 50% or more, followed by stabilization, established in 3
months and confirmed 6 months after the PD  session;

» Absence of effect (AE) - a decrease in the total area of the
pathological foci by less than 50%, a state without a decrease or
increase in the area of the pathological foci.

Results and discussion. In 100% of the cases, no symptoms
of skin photo-toxicity (itching, hyperemia of open skin areas,
soft facial tissues swelling, etc.) were recorded. During intrave-
nous infusion of PS and the period of time before the PDT ses-
sion, the general condition of the patients was satisfactory. There
were no cases of allergic reactions accompanied by pronounced
dysfunction of vital organs (such as angioedema, urticaria, arte-
rial blood pressure fall, bronchospasm, etc.). Despite the pre-
medication procedure performed prior to the PDT session, all
the patients had a moderately pronounced pain syndrome (I-1I
degree). During the post-procedure period, analgesics were
prescribed to all patients (dexalgin 50 mg/2 ml, 2 ml ampulla;
ketolong 3% 30 mg/ml, 1 ml ampulla; nalbufin 10 mg/ml, 1 ml
ampulla).

After the end of the PDT session, all the patients had a moder-
ately pronounced edema in the areas of photo-irradiated patho-
logical tissues. Within 1-5 days after the treatment, dark brown
or black photochemical necrosis area started to form.

During the follow-up observation, conducted 3 and 6 months
after the session, remission of clinical symptoms of the disease
(vulvar itching) in the treated pathological foci was observed
in patients with premalignant vulvar diseases (in all 10 cases).

The data on the clinical and morphological efficac of the
PDT treatment method are presented in Table.

It is worth noting that the lack of PDT efficac in 3 cases is as-
sociated with the use of subtherapeutic doses of Fotolon® PS (1
mg/kg). That is the reason why a lack of treatment efficac (PR
or AE) was recorded in these patients. The use of therapeutic
doses of PS and 130 J/cm? or higher photo-irradiation exposure
doses allowed to achieve both clinical and morphological CR 3
and 6 months after the treatment.

During the control (follow-up) study conducted in 3 months,
the following results were recorded for the patients with VIN
grade II (clinical) CR were recorded in 40% of cases (n=2), PR
-40% (n=2), AE - 20% (n=1); (morphological) CR - 60% (n=3),
AE - 40% (n=2). The presence of PR and AE is attributed to the
use of subtherapeutic PS dose.

During the control study conducted in 6 months, the following
results were recorded for the patients with VIN grade II (clini-
cal) CR were recorded in 60% of cases (n=3), PR - 20% (n=1),
AE - 20% (n=1); (morphological) CR - 60% (n=3), AE - 40%
(n=2). The presence of PR and AE is attributed to the use of
subtherapeutic PS dose.

Two patients with mixed vulvar dystrophy after 3 and 6
months had both clinical and morphological CR (with PS dose
of 2.5 mg/kg and exposure doses of 150 J/cm?). Within the spec-
ified time period, PR was noted in 1 patient due to the preva-
lence of the pathological process and the use of a subtherapeutic
dose of PS (1 mg/kg).

After 3- and 6-month terms both clinical and morphological
CR (with PS dose of 2.5 mg/kg and exposure doses of 130-150
J/ecm?) were noted in 2 patients with vulvar cancer in-situ.

The results obtained are graphically illustrated in Figures 1,
2,3.
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Table. Results of the PDT treatment in the patients with vulvar pathology

Irra- Efficacy*
Pati Age, .. . . Fotolon diation linical hological
atient years Clinical diagnosis dose, mg/ dose, clinica morphologica
kg J/em? | in90days | in 180 days | in 90 days | in 180 days

B. 67 VIN grade II 2,5 150 PR CR CR CR
T. 51 VIN grade II 1 100 AE AE AE AE
P. 56 VIN grade II 2,5 130 CR CR CR CR
Yu. 31 Mixed vulvar dystrophy 1 100 PR PR PR PR
S. 58 Mixed vulvar dystrophy 2,5 100 CR CR CR CR
58 Vulvar cancer in situ 2,5 150 CR CR CR CR
P. 50 Mixed vulvar dystrophy 2,5 130 CR CR CR CR
D. 37 Vulvar cancer in situ 2,5 150 CR CR CR CR
Sh. 63 VIN grade II 1 150 PR PR AE AE
Ch. 62 VIN grade II 2,5 150 CR CR CR CR

* CR - complete regression, PR - partial regression; AE — absence of effect

4 B A ' B

Fig. 1. Patient S., 70 years old. Clinical diagnosis: lichen Fig. 2. Patient T., 61 years old. Clinical diagnosis: mixed vul-
sclerosus. A - 7 days after PDT (100 J/cm?); var dystrophy (lichen sclerosus and squamous cell hyperplasia)
B - 3 months after PDT A - before PDT; B - 3 months after PDT(100 J/cm?)

A B C
Fig. 3. Patient D., 37 years old. Clinical diagnosis: Ca in situ vulvar vestibule.
A - before PDT; B - 7 days after PDT (150 J/cm?);
C - 3 months after PDT
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All the patients who underwent PDT treatment should follow
the following recommendations:
compliance with the daylight restriction mode for 3-4 days;
adequate pain treatment (dexalgin 50 mg/2 ml, 2 ml ampulla;
ketolong 3% 30 mg/ml, 1 ml ampulla; nalbufin 10 mg/ml, 1 ml
ampulla); hygiene; sexual continence; rapid epithelialization
medications (10% Synthomycin liniment for 1-2 weeks; Methy-
luracil with Miramistin ointment for 3-4 weeks).

Conclusion. The results obtained in foreign studies testify to
the fact that the PDT method is a well-tolerated and rather effe -
tive option of organ-preserving treatment of patients with vulvar
lichen sclerosus and different grades of VIN. At the moment, the
results of a number of papers showing the positive aspects of us-
ing PDT with various classes of photosensitizing agents (includ-
ing 5-aminolevulinic acid and its derivatives, chlorine PS, etc.)
have been published. The authors noted a rather high occurrence
of complete clinical and morphological regressions when using
PDT in these categories of patients [9, 10, 11, 12, 13, 14].

In view of the small sample of patients, the results obtained
in our study at the moment do not allow us to draw far-reaching
conclusions. However, it is possible to state that the PDT meth-
od is a well-tolerated and potentially effective option for treating
patients with vulvar lichen sclerosus and VIN [16,17].

It seems expedient to streamline photo-irradiation regimes of
pathologically altered tissues and to determine the main indica-
tions for using the PDT method in these categories of patients.

In our opinion, the main indications for the use of PDT in the
treatment of vulvar lichen sclerosus and VIN are
« histologically verified diagnosis
« any degree of severity (grade I, II, III) or prevalence of the
pathological process;

« inefficiency of previously applied treatment method

* presence of contra-indications to the use of traditional methods
of treatment;

« refusal of a patient from surgical intervention.
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SUMMARY

PHOTODYNAMIC THERAPY IN TREATMENT OF PA-
TIENTS WITH PREMALIGNANT VULVAR DISEASES.
FIRST EXPERIENCE OF THE METHOD APPLICATION
IN UKRAINE

"Tatarchuk T., 'Dunaevskaya V., *Tzerkovsky D.,
3Zakharenko N.

IState Institution “The academic O. Lukianova Institute of Pe-
diatrics, Obstetrics and Gynecology of the NAMS of Ukraine”;
’N.N. Alexandrov National Cancer Center of Belarus Lesnoy,
Republic of Belarus; *”’Center of Innovative Medical Technolo-
gies of the National Academy of Sciences of Ukraine”

The aim of the study is to evaluate the tolerability and effe -
tiveness of photodynamic therapy (PDT) of patients with prema-
lignant diseases of the vulva.

The study was performed on 10 patients on the basis of the
National Cancer Institute of Ukraine (Kyiv). The age of patients
ranged from 31 to 67 years old (mean age: 53.3+3.6 years old).
The diagnosis was made on the basis of medical history, com-
plaints and clinical examination of patients, vulvoscopy and the
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results of morphological examination of pathologically altered
vulvar tissues. A drug of the chlorine series “Photolon” (RUE
“Belmedpreparaty”, Republic of Belarus) in doses from 1 to 2.5
mg/kg was used as a photosensitizer (FS). Photoirradiation of
pathologically altered foci was performed 3-4 hours after the
end of the infusion of FS using a laser coagulator universal
“Lika-surgeon” (“Photonics Plus”, Ukraine, A = 660 nm) with a
radiation power of 0.4 W in exposure doses of 100 up to 150 J/
cm?, PDT tolerability was assessed basing on the frequency and
severity of adverse reactions (CTCAE, version 3.0). The effe -
tiveness of PDT was assessed basing on the presence / absence
of complaints, data from visual observation of changes in the
area of treated lesions and morphological examination data at 3
and 6 months after treatment (WHO criteria).

No serious adverse reactions associated with the introduc-
tion of FS and PDT session were observed: no allergic reactions
(Quincke’s edema, urticaria, drop in blood pressure, broncho-
spasm), no symptoms of skin phototoxicity. In the specified con-
trol patients’ observation terms, the remission of disease clinical
symptoms (an itch in the area of vulva) in the treated pathologi-
cal centers as well as high frequency of clinical and morphologi-
cal regressions were noted.

The obtained results indicate the relevance and prospects of fur-
ther research in the field of laser technology and PDT as options
for organ-preserving treatment of premalignant diseases of vulva.

Keywords: photodynamic therapy, patients, premalignant
vulvar diseases.

PE3IOME

DOOTOJUHAMUYECKAS TEPAIIUS B JIEHEHUU
BOJIBHBIX C INPEJAPAKOBBIMUA 3ABOJIEBAHUSIMU
BYJIbBbI. IEPBBIN OIBIT MIPUMEHEHUS METOIA
B YKPAUHE

"Tarapuyk T.®., IynaeBckas JI.A., 2[lepkoBckuii [I.A.,
33axapuenxo H.®.

LTV « Mncmumym neduampuu, akyuwepcmed u UHEKOI02UL UM.
axao. O. Jlykesanosou HAMH Ykpaunory, *Hayuonansholii on-
ronoeuueckuu yenmp benapycu Jlecnou um. H.H. Anexcanopos-
ckutl, Pecnybnuxa Benapycy; >«llenmp unnosayuonnvix meou-
yunckux mexunonocutt HAH Ykpaunwi»

Ienb nccnenoBaHms - OLEHUTH HEPEHOCUMOCTh U AP deKTHB-
HOCTBh MCTOAa d)OTO)II/IHaMI/ILIeCKOﬁ TEparnu B JICUCHUU TTallUCH-
TOB C IPE€IPAaKOBbIMHU 33.60J'[eBaHI/I$[MI/I BYJIbBBI.

HWccnenosanue BeinonHeHo Ha 10 naunenrax Ha 6a3e Hanmo-
HaJIbHOTO MHCTUTYTa paka Ykpaunsl (Kues). Bo3pact namuen-
TOB BapbUpOBaJ B npeaenax or 31 no 67 ner (cpequuit Bozpact
53,343,6 1.). /luarno3 nocrasjieH Ha OCHOBAaHUM aHAMHE3a, Ka-
7100 ¥ KIIMHUYECKOT0 OCMOTpa MalueHTOB, BYJIbBOCKOIIMU U pe-
3yJIbTaTOB MOP(OJOTUUECKOr0 HCCIISIOBAHUS TaTOJIOTHUECKH
M3MEHEHHBIX TKaHeH ByJbBbL. B kauectBe oToceHcnOunm3aro-
pa (®C) ucnonp3oBanu npemnapar XJjaopHoro psaa «Doroson»
(PVII «benmennpenapars», Pecriyonuka benapycs) B 1o3ax ot
1 no 2,5 mr/kr. @oToobnyyeHne naTtooOrn4eckKd U3MEHEHHBIX
04aroB MPOBOJMIIH CITyCTs 3-4 4aca 1ociie OKOHYaHuUs HHPY3UH
OC Ha yHHBEpCaJIbHOM JIa3epHOM Koaryistope «JIuka-xupypr»
(«@oronukc ITnrocy, Yipanna, A = 660 HM) ¢ MOIIHOCTBIO U3-
nyuenns 0,4 Bt u go3o0ii o6imydenus ot 100 mo 150 Jx/cm?.
[Mepenocumocts poroaunamuueckoit tepanun (OIAT) onenusa-
JIH 110 YacToTe ¥ TshkecTu nodounsix peaxuunii (CTCAE, Bepcust
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3.0). Db dexruBHocTs O[T OlleHMBANTACH HA OCHOBAHMU HAJIHU-
qm{/OTCyTCTBml ’Kasi00, TaHHBIX BU3YaJIbHOTO HaOMIOAEHUA 3a
M3MEHEHHMH B 00acTi 00pabOTaHHBIX MOPAXKEHHUH 1 TAaHHBIX
MOP(OITOrHYECKOro UCCISA0BAHUS CIIyCTs 3 M 6 MeCsIeB Mocie
neyenus (kpurepuun BO3).

Cepbe3HbIX MOOOYHBIX PEAKINM, CBSI3aHHBIX C BBCICHUEM
®OC u ceanca O/T, He HaOMIOAATOCH: AJVIEPTUUCCKUX PEAKLIUH
(otex KBuHKe, KpanMBHHIA, NAJCHUE apTEPUAIILHOTO JaBlle-
HHs, OPOHXOCIA3M) U CHUMITOMOB (DOTOTOKCHYHOCTH KOXKU HE
BBIIBIICHO. B yKa3aHHbIE KOHTPOJIbHBIE CPOKHM HaOIIOICHHS
MalUEHTOB OTMEYAJIMCh PEMHUCCHUSA KIIMHUYCCKHUX CHUMIITOMOB
3aboneBanus (3ya B 00JAaCTH BYJIbBBI) B IIPOJICYCHHBIX 1aTOJIO-
THYCCKUX oOYarax, a Tak»XeE BbICOKaA 4aCTOTa KJIMHHUYCCKUX H
MOP(OIOrHYECKUX PErPecCoB.

l'[onyquHble pe3ysibTaThl YKa3bIBalOT Ha AaKTYaJIbHOCTb U
HEePCIEeKTUBHOCTh JalbHEHIINX UCCIIe0oBaHuil B obnacTu na-
3epHbIX TexHojoruil u GJT xak BapuaHTOB OPraHOCOXPAHSAIO-
IIET0 JICYCHHS IIPEAPAKOBBIX 3a00JI€BaHUI BYJIbBBI.
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TEMPORAL TRENDS OF CERVICAL CANCER MORTALITY IN GEORGIA, 2011-2018

!Gabrichidze T., '"Mchedlishvili I., 'Zhizhilashvili A., 2Gamkrelidze A. "Mebonia N.

"Thilisi State Medical University, *National Center for Disease Control and Public Health of Georgia (NCDC), Thilisi, Georgia

Cervical cancer (CC) represents the fourth most common can-
cer and the fourth leading cause of cancer-related mortality in
women worldwide [3]. Additionally, more than 90% of deaths
occur in developing countries, where women are 18 times more
likely to die from CC than women in developed countries [4].
CC is considered a neglected neoplasm in low-income countries,
where early detection by screening methods for Pap test inacces-
sible, which allows to identify the disease at early stages, when
treatment is effective [7]. Cervical cancer screening, with high
coverage of the target population, is correlated with reduced CC
morbidity and mortality and increased survival rates in devel-
oped countries [6,9].

Cervical cancer is the fifth most common cancer diagnosed
among women in Georgia, after breast, thyroid, colorectal, and
uteri cancers. During 2015-2018, annual number of new cervical
cancer cases, reported to the Georgian population-based cancer reg-
istry were 344, 371, 254 and 276; it composed 17.9, 19.6, 15.0 and
14.3 per 100000 female population accordingly. Cervical cancer in-
cidence risk increases greatly from the age of 40-44 years, peaks in
the 50-60 age group and decreases after the age of 75.

The study aims to describe cervical cancer mortality in Geor-
gia during the period of 2011 and 2018.

Material and methods. Descriptive analysis was conducted
using mortality data during the period of 2011-2018 from the
National Statistics Offic of Georgia. Taking into consideration
that during 2005-2010 annual number of registered deaths from
cervical cancer in Georgia was quite low (varied between 50
and 60 cases), this time period was not included in the analysis.
The study population consisted of all deaths caused by cervi-
cal cancer (ICD 10, C53) among women within the age range
of 25 and over; due to the fact that cervical cancer mortality
under 25 years are extremely rare in Georgia (only one case of
mortality was registered during the period of 2011-2018), mor-
tality within this age group was excluded from the analysis; To
estimate time trends study period was divided into two groups
- 2011-2014 and 2015-2018 years. For data analysis, descrip-
tive statistics was performed, in which the mortality rates, age-
specific mortality rates per 100,000 female population and other
statistical measurements — median, the first quartile (Q, the age
point, below which lies 25% of death), the third quartile (Q, the
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age point, over which lies 25% of death), and interquartile range
(IQR, the age interval, in which falls 50% of all deaths) of age
at death from Cervical cancer were estimated. The age-specific
mortality rates per 100 000 female population were calculated
for twelve different age groups (25-29, 30-34, 35-39, 40-44, 45-
49, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80 and over) in
eight years, mentioned above. Statistical analysis was completed
by using the programs of Epilnfo version 7 and Statistical Pack-
age of the Social Science (SPSS) version 15 for Windows. The
statistical significance tests - p value, and 95% of Confidence
Interval (95% CI), were used in order to estimate statistical reli-
ability of the results.

Results and discussion. Totally 1231 cases of CC deaths
were registered during the period of 2011-2018 in Georgia. The
number of annual deaths varied between 121 and 185 cases,
that composed variation of mortality rates from 6.1 to 9.5 per
100 000 women. Maximum mortality rate was reported in 2016
(Table 1). According to the 95% of CI the difference between
mortality rates according to calendar years is not statistically
significant

Cervical cancer mortality increases with age. The age effects
for almost all calendar years included in analysis (2011-2018)
presented an increasing trend with age from 25 to 59, while a
moderate decrease was shown within the age group from 60-64
to 65-69 and over 80 years of old (Tables 2, 3).

The median age of deaths from CC has no tendency to in-
crease or decrease, it fluctuated inconsistently between 57 and
62 years during the study period; in most of the years studied,
one quarter of all deaths occurred within the age group 25-52
years. The interquartile range of CC deaths, or age range within
which occurred about 50% of all deaths was quite narrow and
equaled to 47-67, 52-72, or 52-67 years in different calendar
years (Table 4).

Comparison of age-specific mortality rates within of the
two 4-year periods - 2011-2014 and 2015-2019 - by using the
One Way ANOVA test, revealed that the difference was not
statistically significant (p value >0.05). Mean age-specifi
mortality rates for the periods of 2011-2014 and 2015-2018
were 11.7 (SD=7) and 14.1 (SD=6.6) accordingly and pre-
sented a slight increase.
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Table 1. Cervical cancer mortality rates per 100000 women and 95% of Confidence intervals, 2011-2018, Georgia

Years
Statistical measurements
2011 2012 2013 2014 2015 2016 2017 2018
number of deaths 121 142 136 158 166 185 157 166
mortality rates 6.1 7.3 6.9 8.1 8.5 9.5 8.1 8.6
95% CI 5.1-7.3 6.1-8.5 5.9-8.2 6.9-9.5 7.3-9.9 8.2-10.9 6.9-94 | 7.3-99
Table 2. Cervical cancer Age-specific mortality rates per 100000 women and 95% of confidence intervals, 2011-2018
me | 2 2|8 | 3l 3|8 |8 e 3|8 |
swcl | % | 2 | % | s | % | % | % |8 | & | & | & |8
2011
rate 0.7 4.6 6.2 4.7 9.8 9.7 14.2 18.3 7.2 12 12.6 9.0
0.04- 2.9- 5.6- 11.5- 6.2- 3.9-
Y = - - - - -
95% CI 35 1.9-9.5 118 1.9-9.7 16.1 5.5-16 | 8.9-22 278 2.6-16 | 6.7-20 232 178
2012
rate 0 0.8 4.7 9.5 9.5 11 15.6 9.7 114 24.3 32.1 7.7
0.04- 5.1- 5.3- 6.5- 9.8- 5.1- 5.3- 16.1- 21.0- 3.1-
0, -
93% Cl 0 3.8 1.9-9.8 16.2 16.0 17.5 23.7 16.9 21.6 35.0 47.0 15.9
2013
rate 0 0.8 39 7.2 9.2 15.8 13.9 13.8 11.6 14.2 13.8 24
0.04- 3.5- 5.0- 10.3- 8.5- 5.7- 7.9-

0, - - - -
95% CI 0 33 1.4-8.7 132 156 233 215 8.2-22 214 3.6 7.3-24 | 1.5-3.7
2014
rate 0.7 0.8 2.4 5.2 12.6 15.9 14.3 14.4 17.2 24.1 17.8 2.0
0.04- | 0.04- 9.6- 10.3- 8.7- 10.3-

0, - - - - - -
95% CI 35 37 0.6-6.4 163 7.5-20 234 8.9-22 26 10-27.7 | 15-37 286 1.2-3.2
2015
rate 0 0 7.1 13.7 12.9 15.6 25.7 12.5 18.6 11.7 18.2 1.2

8.2- 7.6- 10- 18.2- 7.3- 11.4- 5.4- 10.8-

Y - -
93%Cl 0 0 3:5-13 21.5 20.5 232 354 20.1 28.8 222 28.9 0.6-2.3
2016
rate 0 1.5 5.5 114 16.3 16.1 23.8 19.6 17.4 27.1 22.6 1.0

6.5- 10.3- 10.4- 16.7- 12.9- 10.6- 16.3- 14.2-

0 _ _ -
93% Cl 0 0.2-4.9 1 2.4-11 18.6 24.8 24 33.1 28.8 26.9 42.5 342 0.5-1.9
2017
rate 0 0.73 4.7 9.8 14.8 15.3 15.7 16.1 19.5 15.7 15.4 1.7

0.04- 5.3- 9.0- 10.1- 12.4- 7.9- 8.6-

Y - - - -
95% CI 0 36 1.9-9.8 16.6 23.0 9.6-23 | 10-23.4 244 293 279 5.7 0.9-2.8
2018
rate 0.75 3.7 6.3 10.65 0 16.7 234 19.8 20.8 11.3 17.3 1.9
0.04- 5.9- 10.6- 16.4- 13.1- 13.5- 5.3- 9.6-

0 _ _ -
93% Cl 3.7 1.3-8.21 29-12 17.8 0 25.1 32.5 28.8 30.7 21.5 28.8 1.1-2.9

Table 3. Mean age-specific mortality rates and standard deviations (SD), 2011-2018
mean ) < N < a <t N <t N < cx
[o\} e (a2} < < w) w o =} [ o~ +
rates v S v = v S v S v S " 2
Mean 0.23 1.6 5.1 8.7 10.6 14.5 18.6 15.8 15.7 18.5 18.9 14.9
SD 0.4 1.6 1.4 3.1 5.0 2.5 4.8 3.4 4.5 6.8 5.8 5.8
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Table 4. Median, Quartiles (Q, and Q ), and Interquartile Range (IQR) of age at death from Cervical cancer; 2011-2018

Statistical measurements Years
2011 2012 2013 2014 2015 2016 2017 2018
median age 57 62 59.5 62 57 57 57 62
Q,of age 47 52 52 47 52 52 52
Q, of age 67 72 72 67 67 67 67
IQR of age 20 20 20 20 15 15 15

In May 2018, the Director-General of WHO announced a
global call to action towards the elimination of cervical can-
cer. This initiative is the first worldwide health strategy for the
elimination of cancer. Key indicators and short-term targets to
control both cervical cancer incidence and mortality are be-
ing developed for the period 2020-2030, which will define the
pathway of elimination for all countries. Prevention and control
measures, such as vaccination against Human papilloma virus
(HPV) and screening for cervical cancer allow to be achieved
this very ambitious goal. Screening programs promote not only
carly detection of disease, but it helps to reduce the incidence, if
adequate treatment of pre-cancer disorders, detected during the
screening, is implemented.

Cervical cancer elimination targets by 2030, defined by the
WHO expert group known as the 90-70-90, which means that
90% of girls fully vaccinated with HPV vaccine by 15 years
of age; 70% of women screened for CC at 35 and 45 years of
age and almost 90% of pre-cancer disorders, detected during the
screening, managed appropriately.

Current status of prevention and control of cervical cancer
globally is as follows: The proportion of countries where vac-
cination against HPV is implemented varies widely according
to the level of development of the countries. 84% of high in-
come countries have introduced the vaccine, while this fraction
in middle- and low-income countries is quite low and equals to
31% and 12% respectively; Human papilloma virus is the cause
0f 630,000 cancers annually, 83% of which are cervical cancers,
10.9% other anogenital, and 4.6% oropharyngeal cancers. Two
HPV vaccines, a bivalent and a quadrivalent vaccine, have been
available since 2006. In addition, in 2015 a third vaccine, a no-
navalent vaccine was introduced; The HPV vaccines are highly
effective and safe, they are primarily used for young adolescent
girls, but it is also recommend for boys aged 12-13 and given
as a three-dose or a two-dose series. These vaccines, combined
with organized screening, have a real potential to avoid millions
of cervical cancer new cases and deaths over the coming de-
cades globally (1, 2, 8, 10).

There is a big disparities among the countries according to
the screening and treatment for pre-cancerous lesions: only 22
highly developed countries reported CC screening programs
achieving 70% or above coverage of target population. This
coverage level ensures to realize a reduction of cancer early
mortality. However the majority of countries report participa-
tion rates below 50%, some as low as 10%. The reasons of low
coverage may vary by country, but major issues are related to
fragmented service delivery, unavailable infrastructure, lack of
human resources, low awareness of population, and limited fi-
nancial resources (4, 5).

The state screening program for cervical cancer was imple-
mented in 2011 in Georgia; women aged 25-60 years with a
3-year recall interval are invited for a screening. As in other de-
veloping countries coverage rate of target population is still a
major challenge, mean rates vary among 10% and 25% across
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the regions of the country. In Georgia vaccination against Hu-
man papilloma virus have been included in the national vac-
cination program in 2019, target population are girls 10-11-12
years of age. Vaccination had a good starting rates, especially
in regions 69% in Adjara vs. 18% in Tbilisi. Finally, key tools for
cervical cancer prevention - screening and vaccination - are imple-
mented in the country; now we need mobilization of all human,
financial and intellectual resources in order to join the global call
and promote cervical cancer elimination in our country.

Conclusions: The study revealed a slight increase in CC
mortality, which could be related to the improvement of death
registration. Comparatively stable median age of deaths, indi-
cates that, there is no tendency of cervical cancer early mortality
reduction in Georgia.
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SUMMARY

TEMPORAL TRENDS OF CERVICAL CANCER MOR-
TALITY IN GEORGIA, 2011-2018

!Gabrichidze T., '"Mchedlishvili 1., 'Zhizhilashvili A.,
Gamkrelidze A. "*Mebonia N.

Thilisi State Medical University; *National Center for Dis-
ease Control and Public Health of Georgia (NCDC), Tbhilisi,
Georgia

Cervical cancer is the fifth most common cancer diagnosed
in Georgia, after breast, thyroid, colorectal, and uteri cancers.
During 2015-2018 cervical cancer incidence composed 17.9,
19.6, 15.0 and 14.3 per 100000 female population accord-
ingly.

The study aims to describe cervical cancer (CC) mortality
in Georgia during the period of 2011 and 2018.

Descriptive analysis was conducted using mortality data
during the period of 2011-2018 from the National Statistics
Offic of Georgia. To estimate time trends of CC mortality
study period was divided into two groups - 2011-2014 and
2015-2018 years. For data analysis, descriptive statistics was
performed, in which the mortality rates, age-specific mortal-
ity rates per 100,000 female population and other statisti-
cal measurements — median, the first quartile (Q,), the third
quartile (Q,), and interquartile range (IQR) of age at death
from Cervical cancer were estimated. Statistical analysis was
completed by using the programs of Epilnfo version 7 and
Statistical Package of the Social Science (SPSS) version 23
for Windows. The statistical significance tests - p value, and
95% of Confidence Interval (95% CI) were used in order to
estimate statistical reliability of the results.

The number of annual deaths varied between 121 and 185
cases that composed variation of mortality rates from 6.1 to
9.5 per 100,000 women. According to the 95% of CI the dif-
ference between mortality rates according to calendar years
is not statistically significant. Mean mortality rates for the
periods 2011-2014 and 2015-2018 were 7.1(SD=0.7) and 8.7
(SD=0.5) accordingly and presented a slight increase. Taking
into consideration that during 2005-2010 annual number of
registered deaths from cervical cancer in Georgia was quite
low and varied between 50 and 60, it is likely that this in-
crease is related to the improvement in registration and is
not a true increase. Therefore, the second period (2015-2018)
of the study represents more real data, then the first (2011-
2014). Cervical cancer mortality increases with age, which
indicates that advanced age is a predictor factor. The age ef-
fects for almost all calendar years included in analysis (2011-
2018) presented an increasing trend with age from 25 to 59,
while a moderate decrease was shown within the age group
from 60-64 to 65-69 and over 80 years of old. The median
age of deaths from CC fluctuated inconsistently between 57
and 62 years; Interquartile range in different calendar years
composed: 47-67, 52-72, and 52-67 years.

Comparatively stable median age of deaths, indicates that,
there is no tendency of cervical cancer early mortality reduc-
tion. The study revealed a slight increase in CC mortality,
which could be related to the improvement of death registra-
tion.

Keywords: cervical cancer, mortality, mean age.
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BPEMEHHBIE TEHAEHIIMU CMEPTHOCTH OT PAKA
IENKA MATKH B I'PY3HUH 3A 2011-2018 rr.

Taépuunnze T.P., 'Muemmmmsuian U.M.,
"Kuwxnnamsuwmm A.3., ‘Tamkpennase A.T., ?"Meoonua H.M.

"Tounucckuii 2ocyoapcmeentviil. MeOUYUHCKUL YHU8epcumen,
Ipysus, *Hayuonanbuslii yenmp KOHmMpons 3a001e6anuti u 00-
wecmeenno2o 300poewsi I pysuu, Tounucu

B I'py3un pax meiikn marku (PLLIM) sBasercs nsateiM Hanbo-
Jiee pacTpOCTPAHEHHBIM BHJIOM Paka, JHATHOCTUPYEMBIM IIOCIE
paka MOJOYHOM Kene3bl, IUTOBUAHON JKEeNIe3bl, KOJOPEKTaIbHO-
TO paka M paka Marku. B tedenne ¢ 2015 mo 2018 rr. exeromHo
YHCIIO HOBBIX CITyJaeB paKa IIEeHKN MAaTKH, 3aperHCTPHPOBAHHBIX
B PErucTpe PakoBbIX 3a00JeBaHMi HaceneHus [ py3un, COCTaBmIO
17.9,19.6, 15.0 u 14.3 ma 100 000 >KeHIIMH, COOTBETCTBEHHO.

Llenpio MccneIoBaHUs SBUIIOCH OTIPEAETIEHHE CMEPTHOCTH OT
paxa mreiku matku B [ py3uu 3a mepuon ¢ 2011 mo 2018 .

OmnncarenbHBII aHATH3 TIPOBEZEH C HCTIOIb30BAHIEM JIAHHBIX
0 cMeptHOCTH 32 mepuon ¢ 2011 Bo 2018 rr. HanmonansHOTO
craructTuueckoro ympasinenus [pysun. B uccnenyemoit mo-
MyISIIAN YYUTBIBAIM BCE CTydaW CMEpPTeH, BBI3BAHHBIX PAKOM
meiikn Matku (ICD 10, C53) cpenm KeHIIMH B BO3pacTe OT
25 met u crapme. [nsa oueHkn TeHACHIM cMepTHOCTH PLIIM
TIEPUOM MCCIIEOBaHUs ObLT pasaesneH Ha jase rpymmsl: ¢ 2011
1o 2014 u ¢ 2015 mo 2018 rr. {7 aHanmm3a JaHHBIX POBEACHA
oIcaTeNbHasl CTATUCTHKA U OIIEHEHBI II0KA3aTeNI CMEPTHOCTH
1o Bo3pacTHbIM KaTeropusm Ha 100 000 yKeHCKoro HacelneHus 1
JpyTrue CTaTHCTUYECKHe M3MEPEeHUs - MeJNaHa, epBhIi KBap-
itk (Q1), Tpetnit kBapTiie (Q3) M MEKKBApPTHIIBHBIA JUara-
30H (IQR) Bo3pacra Ha MmomeHT cmeptH oT PLIIM. Craructude-
CKHMIl aHaJIM3 BBIITOJHEH ¢ MCHOJIb30BaHueM nporpamm Epilnfo
v7 u Statistical Package of the Social Science (SPSS) v.23 mns
Windows. [l OIEHKHM CTaTHCTHYECKOW JOCTOBEPHOCTH pe-
3y/TaTOB HCIIOIB30BAHBI TECTHI CTATHCTHYECKOH 3HAUMMOCTH
- p-value n 95% noBeputensHbIil nHTEpBaN (95% JAN).

Umcno eXerogHeIX CMepTell BapbupyeT B mpenenax or 121
1o 185 cirydaeB, 4To sABIsI€TCS KOJeOaHHEM CMEPTHOCTH B TIpe-
nenax ot 6,1 10 9,5 na 100 000 >xennun. Cormacuo 95% 1
pa3sHUIA MEXTy MOKa3aTeIsIMH CMEPTHOCTH MO KaJlCHAAPHBIM
TOJIaM CTaTHCTUYECKH 3HAUYMMOi He sBisieTcst. CpeHue mokasa-
TEJIM CMEPTHOCTH 3a nepuoabl Mexay 2011-2014 u 2015-2018
rT. cocrasmm 7.1 (AWU=0,7) u 8,7 (A1=0,5), cooTBeTCTBEHHO,
1 TIPe/ICTaBIISUIN HeOombIIoe yBenudenue. C ydeToM Toro, 4To B
teuerne 2005-2010 rr. exeroqHoOe YHCI0 3apETUCTPUPOBAHHBIX
cirygaeB cMept oT PIIIM B ['py3un OBLTO TOBONBEHO HU3KUM U
BapbHpOBaJIo B peaenax oT 50 1o 60, mo Bceld BEpOATHOCTH, 3TO
YBEIMYEHHE CBSI3aHO C YIy4qIIeHHeM PETUCTPAIlNH U He SBIISET-
csl 10CTOBEpHBIM pocToM. I[oaTOMy BTOpOIi epuos uccienona-
Hus (2015-2018 rr.) orpaxkaer Oonee peanbHBIC TaHHBIC, Y€M
niepBblid (2011-2014 rr.). Bimsaue Bo3pacTa modTH Ha BCE Ka-
JIeH/IapHBIE TOJbI, BKIIOUCHHBIC B aHATH3 BBIIBHIIIO TEH/CHIHIO
K yBenn4eHuto 3aboneBaemoctu PLIIM c Bo3pactom ot 25 10 59
JIeT, YMEPEHHOE CHIYKEHHE OTMEUYEHO B BO3PACTHOM Tpymie 60—
64 mo 65-69 u crapme 80 ner. CpeaHUit BO3pacT CMEPTHOCTH
ot PILIM koneGancst mexxay 57 u 62 rogamu. MeXKBapTHIIBHBII
WHTEPBAJ B pa3HbIC KaJCHIApHBIC TOIBI coCcTaBmi: 47-67, 52-
72 n 52-67 rogpl. CpaBHUTENBEHO CTAaOMIBHBIN CPEIHUI BO3PACT
CMEpPTHBIX CITy9aeB YKa3bIBaeT HA TO, YTO TEHCHIIHS CHIDKECHHS
paHHEN CMEepPTHOCTH OT paka HIEWKH MaTKH HE BbISABIEHA.
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POSITIVE EFFECT OF BETAINE-ARGININE SUPPLEMENT ON IMPROVED
HYPERHOMOCYSTEINEMIA TREATMENT IN MARRIED COUPLES
WITH REPRODUCTIVE DISORDERS

1ZRossokha Z., ?Fishchuk L., >3Sheyko L., ' Medvedieva N., >*Gorovenko N.

IState Institution Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine, Kyiv;
“State Institute of Genetic and Regenerative Medicine National Academy of Medical Sciences of Ukraine, Kyiv,
3Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine

Polymorphic variants of folate exchange and thus conditioned
hyperhomocysteinemia (HHcy), recognized as a hereditary met-
abolic disorder, is a relevant factor of reproductive disorders e

For instance, the United States has shown that the fortifi-
cation has given the possibility to remove genetic testing of the
MTHFR gene variants from the clinical guidelines for the diagnos-
tic of inherited thrombophilia and not to be carried out for patients
with spontaneous abortions due to the folate status change on the
population level. However, identified gene variants and moderate
HHcy, as noted by clinical guidelines, in any cases, require medi-
cal genetic counseling to properly assess their impact on existing
clinical symptoms. Genetic counseling should take into consider-
ation the reason for the referral to a genetic test [12]. Some authors
believe that after fortification the risk of folate-mediated diseases
on the population level decreases considerably and it is impossible
to determine the genetic constituent. But, genetic testing with gene-
factor associations analysis would help find persons, which are at
risk of developing clinical symptoms related to MTHFR gene vari-
ants, in order to conduct them personalized prevention measures
with the consideration of the whole group B vitamins spectrum and
metabolically related compounds [22].

Current precaution against folic acid (FA) “Folic acid fortifi-
cation and supplementation — good for some but not so good for
others” is the name of one of the first publications of Kim Y.I.
about negative clinical effects of folic acid consumption [15],
currently described [10]. Thus, the detection and personalized
treatment of HHcy patients, personalized prescription optimal
dose of FA in combination with other vitamins and nutrients to
improve folate status and achieve stable decrease of homocys-
teine (Hcy) level is a conceptually new — precision medicine
[3]. Timely and efficien HHcy treatment or prevention are espe-
cially necessary for patients of reproductive age to prevent unde-
sired clinical consequences of folate-deficient conditions [4, 13].

Aim of the study was to investigate the main risk factors in the
developing of HHcy in married couples with reproductive dis-
orders and to evaluate the efficienc of short-term application of
betaine-arginine supplement in treatment of identified patients

Material and methods. The studies were conducted in a total
of 206 couples with reproductive disorders. 33.49% of these had
natural idiopathic sterility and 66.51% had previous reproduc-
tive losses in their family history. The inclusion criteria were de-
termined during the study planning. A couple was not included
into the study if any spouse had karyotype anomalies, obesity,
somatic and oncologic pathology, acute and chronic infectious
diseases. Additional exclusion criteria for men were azoosper-
mia and presence of Y-chromosome deletions. All the patients
gave their informed consent to the participation in the study,
provided the results of clinical, laboratory and instrumental
tests, conducted prior to their being referred to medical-genetic
consultation, and filled in the questionnaire, which covered their
medical data and information about their lifestyle. The approval
of the bioethics committee was obtained for the study. The tests
for all the folate exchange indices were conducted for all the study
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participants: Hey in blood plasma, FA and vitamin B12 in blood se-
rum and polymorphism of folate exchange genes MTHFR (C677T,
rs1801133; A1298C, rs1801131), MTRR (A66G, rs1801394),
MTRI (A2756G, rs1805087), RFCI (G80A, rs1051266) using
previously described methods [23, 24]. 116 (out of 118 detected)
patients with HHcy were divided into Group 1 and Group 2. The
patients in both groups were prescribed vitamins, containing 800
pg FA (in combination with 4 pg vitamin B12 average). Group 1
included 58 patients, prescribed a sachet of betaine-arginine dietary
supplement - Betargin® (contains 1 g betaine, 1 g arginine and citrate
ions) twice a day in addition to vitamins preparations. Group 2, also
comprised of 58 patients, was prescribed vitamins preparations and
not prescribed betaine-arginine containing supplement - Betargin®.
Folate exchange indices (Hcy in blood plasma, FA and vitamin B12
in blood serum levels) were defined twice: before treatment and two
weeks after vitamins administration.

The methods of single-factor statistical analysis were used to
assess the impact of gene variants and other factors on the de-
velopment of HHcy in the couples. The analysis of basic clini-
cal characteristics and the assessment of quantitative laboratory
indices involved the estimation of the mean value (M)+standard
deviation (SD). The investigated indices were checked for the
normality of distribution using Kolmogorov-Smirnov test. In
case of normal distribution, the probability of differences in
quantitative results for different groups of investigated patients
was determined using Student’s t-test; in case of distribution,
which differed from the normal one, Mann-Whitney U-test was
applied or the normalization of indices was done. Quality crite-
ria, incidence of cases and genotype frequencies were analyzed
using criteria ¥2 and odds ratio (OR) within 95% of the confi-
dence interval (CI). The differences were deemed reliable for
all the types of analysis at the level of significance (p) under
0.05. The risk factors were also analyzed using the multivariate
method — binary logistic regression. The calculations were done
using Microsoft Excel Pro Plus 2016 and SPSS v.27 programs.

Results and discussion. The excessive Hcy level, as was
proven, has unfavorable effect on the pregnancy course and
associated with the birth of children with certain pathologies,
impaired development, smaller weight for the gestational age.
Detected differences in some results shown the presence of
gene-factor interactions, when additional consumption of FA
eliminated the incidence of MTHFR gene related pathologies on
the population level. [4, 5, 12]. Regardless of this fact, the at-
tention of researchers to HHcy has not decreased [22, 24]. 10th
revision of ICD-10 (October, 2017) defined hereditary HHcy
related to folate gene variants as an autosomal recessive inher-
ited metabolic disorder (code E72.1), but it still does not have
clear reference values for the Hey level, while WHO published
reference values for blood serum FA and erythrocytes FA clearly
[30]. Based on existing recommendations and some studies, we
considered the Hcy level in blood plasma, equal and over 12
pumol/l to be excessive in our study [19,26].

The level of Hey in plasma, exceeding 12 umol/l, is deemed
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to be cytotoxic. The increased level of Hey is detected among
healthy population but prevails among patients with cardiovas-
cular diseases and reproductive disorders, especially in the coun-
tries without any fortification of food products. Additional risk
factors (excessive consumption of coffee, meat, unbalanced diet,
smoking, alcohol consumption, etc.) increase the total HHcy
risk additively and synergistically, especially in case of existing
variants in folate exchange genes, thus, must be recommended
plasma Hcy level under 10 umol/l. The studies found that the
levels of Hey correlated with the indices of FA and vitamin B12
in blood serum. The sufficien level of FA in the organism of a
woman prior to the pregnancy and on early stages was proven
to promote the prevention of thrombophilic disorders in women
and normal development of the embryo [4,26,28]. WHO defined
the threshold levels of FA in blood serum: under 3 ng/ml — defi-

ciency; 3-5.9 ng/ml — probable deficiency; 6-20 ng/ml — normal
level. These threshold indices, indicated by WHO, highlight the
need to control the level of folic acid in blood serum, which
is first and foremost necessary for women of reproductive age,
starting with the stage of planning the conception. It is believed
that the optimal level of FA in blood serum prevents HHcy [30].

Our study detected HHey in 118 (28.64%) cases (in 42 women
and 76 men) among the couples with reproductive disorders, exam-
ined by us, when FA and B12 blood serum level among most was
optimal (Table 1). The number of couples with the detected HHey
was 28.64% from the total number. In 18.93% of the couples, either
the husband or the wife had HHcy, and in 9.71% — both husband
and wife had HHcy which was conditioned by their specific diet
(predominant excessive consumption of meat). Table 1 presents the
results of comparison between the basic clinical and genetic charac-

Table 1. The comparison of the basic clinical and genetic characteristics in investigated groups

Patients Patients without
. with HHcy (>12 HHcy . .
Characteristics wmol/l ), (less 12 pmol/l), Statistical differences
n=118 n=294
Age, years 33.97+5.01 33.2545.13 p>0.05
BMI 24.59+5.00 23.57+3.35 p>0.05
76 (64.41%)/ 130 (44.22%)/
0, = - 2— =
male/female, n (%) 42 (35.59%) 164 (55.78%) OR=2.28 (1.47-3.55), y>=13.73, p=0.0002
Homocysteine, umol/l 16.95+11.96 8.88+1.81 p<0.05
Folic acid, ng/ml 7.98+5.20 11.60£5.74 p<0.05
Vitamin B12, pg/ml 294.11£107.40 476.58+139.16 p<0.05
66AA 29 (24.6%) 51 (17.3%) OR=1.55 (0.93-2.60), y>=2.81, p=0.09
MTRR A66G 66AG 49 (41.5%) 148 (50.3%) OR=0.70 (0.45-1.08), y>=2.62, p=0.11
gene variants 66GG 40 (33.9%) 95 (32.3%) OR=1.07 (0.68-1.69), ¥*=0.1, p=0.76
n (%) 66A 0.45 0.43
OR=0.89 (0.66-1.21), ¥>=0.55 p=0.46
66G 0.55 0.57
677CC 19 (16.1%) 161 (54.8%) OR=0.16 (0.09-0.27), y>=51.16, p<0.0001
MTHFR C677T. 677CT 63 (53.4%) 121 (41.2%) OR=1.64 (1.07-2.52), ¥*=5.10, p=0.0239
gene variants 677TT 36 (30.5%) 12 (4.1%) OR=10.32 (5.13-20.74), y*=57.13, p<0.0001
n (%) 677C 0.43 0.75
OR=4.08 (2.97-5.62), y*=79.5, p<0.0001
677T 0.57 0.25
1298AA 76 (64.4%) 122 (41.5%) OR=2.55 (1.64-3.97), y>=17.71, p<0.0001
MTHFR A1298C 1298AC 38 (32.2%) 136(46.3%) OR=0.55 (0.35-0.86), ¥>=6.82, p=0.009
gene variants 1298CC 4 (3.4%) 36 (12.2%) OR=0.25 (0.09-0.72), ¥>=7.53, p=0.006
n (%) 1298A 0.81 0.65
OR=0.44 (0.31-0.64), ¥>=19.92, p<0.0001
1298C 0.19 0.35
2756AA 43 (36.4%) 194 (66.0%) OR=0.3 (0.19-0.46), ¥*=30.08, p<0.0001
MTRI A2756G, 2756AG 64 (54.2%) 83 (28.2%) OR=3.01 (1.94-4.69), ¥>=24.81, p<0,0001
genZ‘(’ﬁ‘/“)ams 2756GG 11 (9.3%) 17 (5.8%) OR=1.68 (0.76-3.69), y’=1.67, p=0.20
0
2756A 0.64 0.80
OR=2.31 (1.65-3.22), y>=24.82, p<0.0001
2756G 0.36 0.20
80GG 20 (16.9%) 95 (32.3%) OR=0.43 (0.25-0.73), ¥>=9.88, p=0.0017
RECI GROA 80GA 62 (52.5%) 132 (44.9%) OR=1.36 (0.89-2.09), y>=1.97, p=0.09
gene variants S80AA 36 (30.5%) 67 (22.8%) OR=1.49 (0.92-2.40), y>=2.68, p=0.10
n (%) 80G 0.43 0.55
OR=1.59 (1.17-2.15), y>=8.98., p=0.0027
80A 0.57 0.45
© GMN 23



teristics of the examined couples depending on the detected HHcy
using the methods of single-factor analysis.

Significant genetic determinant of HHcy was variants of
MTHFR, MTRI1, RFCI gene. The protective impact on HHcy
development was determined for RFCI gene variant (80GG),
but other MTHFR, MTRI gene variants increased the risk. HHey
was found significant frequently among men from the couples
with reproductive disorders compared to women. Other signifi-
cant factors of HHcy risk were the level of FA and B12 in serum
blood at the beginning of the study, but their mean value in both
groups (Table 1) located within known described threshold lev-
els [2,6,30]. FA serum blood level was reliably lower among male
patients (not shown in the Table 1) with HHcy (6.94+3.67 ng/ml)
compared to females with HHcy (9.87+6.86 ng/ml).

Historically, the deficiency of vitamin B12 was determined
and studied in clinical conditions, when the symptoms, caused
by malignant anemia, malabsorption or severe vegan diet, were
studied [1]. However, it has been determined that vitamin B12
deficiency is widely common among many groups of population
and is considered to be the healthcare system problem. Accord-
ing to the data of different studies, the incidence of vitamin B12
deficiency is about 40 % [11]. The total concentration of vitamin
B12 in blood serum or plasma is used as a biomarker of the first
line of deficienc . According to WHO recommendations, the
threshold value is 203 pg/ml [6]. But, there are other threshold
values in the scientific literature — from 100 to 350 pg/ml, and
the researchers indicate that vitamin B12 deficiency may occur
even in case of its normal concentrations [2]. Our analysis found
that the mean index of vitamin B12 in blood serum was within
the threshold values in both investigated groups but consider-
ably lower in patients with HHcy compared without (Table 1).

Some authors proved that the increase within the threshold
values of folate status indices, namely, the levels of FA and vi-
tamin B12 in blood serum, in the couples during IVF planning
increased the live birth rate. These studies were conducted by
A.J. Gaskins et al. for the population of women, residing in the
country with fortification practice [8]. A similar effect was noted
for men in the work of J. Hoek et al., who demonstrated the
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relevance of the folate status of men, and determined that both
low and high pre-conception levels of folates in erythrocytes of
men were associated with the delayed embryonic growth in spon-
taneous pregnancy [13]. The paternal status of folic acid is an im-
pact factor for embryo programming and endometrium sensitivity
[17]. The study of J. Hoek et al. demonstrated that the increased
levels of FA were as harmful as the decreased ones, and consider-
ing possible epigenetic events, they may be a relevant unpredict-
able risk factor for the health of the progeny. In this study, such
risk effect was determined only for spontaneous pregnancy, not the
ones via [VF [13]. Therefore, it is an urgent task to search for the
balanced personalized approach to improving folate status indices
and HHcy prevention with the consideration of genetic specificitie
of patients. It also requires the population-wise specificities of FA
consumption and current welfare of people of reproductive age. As
seen from the results of our study, HHcy in the patients under our
investigation was conditioned by variants of folate exchange genes
and was more remarkable for men from the couples with idiopathic
sterility or spontaneous abortions. It is also known that the HHcy
level is usually higher in men than women, which increases on the
level of population with age [4,26].

The method of binary logistic regression was used to as-
sess the impact of variants of the investigated genes of folate
exchange on the risk of HHcy development in our patients. A
reliable genetic model of risk was built with the consideration of
variants C677T of MTHFR gene and A2756G of MTR1 gene and
had the highest predictive value — 77.2 % (Table 2).

The next analysis included gene variants, basic clinical indi-
ces, diet specificities, personal consumption of folic acid and
other vitamins, determined the highest predictive value — 85.7% for
the significant model of risk (Table 3), which covered variants of
genes, gender, level of vitamin B12 in serum blood and additional
consumption of vitamin B12 before beginning this study. Signifi-
cant determinants of HHcy development were male gender, MTH-
FR, MTRI gene variants, low vitamin B12 level and its consump-
tion. Therefore, it is important for the patients in our investigation to
have optimal intake of vitamin B12 and its increasing level in blood
serum during and after HHey treatment.

Table 2. Genetic model of HHcy risk

Genes variants Regres§ ion p Exp (OR)

coefficient (95% ClI for exp (OR))
MTHFR C677T (TT) 3,319 0,0001 27,627 (11,902-64,128)
MTHFR C677T (CT) 1,943 0,0001 6,980 (3,267-14,914)
MTR1 A2756G (AG) 0,926 0,053 2,525 (0,989-6,451)
MTR1 A2756G (GG) -0,383 0,422 0,682 (0,268-1,735)

Constant -1,535 0,005 0,215
Table 3. HHcy risk model (including clinical and genetics characteristics)

Characteristics l:ﬁff:fﬁfiﬁ? P 5% glx ?ogl:; (OR))
MTHFR C677T (TT) 3,015 0,0001 20,382 (7,3109-56,8437)
MTHFR C677T (CT) 1,667 0,0001 5,297 (2,075-13,518)
MTRI1 A2756G (AG) 0,83 0,145 2,293 (0,751-6,998)
MTRI1 A2756G (GG) -0,425 0,457 0,654 (0,213-2,004)

Gender (male) 1,042 0,001 2,834 (1,498-5,365)

Vitamin B12 level 0,010 0,0001 1,010 (1,007-1,013)
Vitamin B12 ingestion 2,213 0,038 9,144 (1,128-74,092)
Constant -5,573 0,0001 0,004
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Remethylation of Hcy and its disposal occur via methyl
groups, formed during metabolic transformation involving be-
taine or S-methyltetrahydrofolate [20, 27]. Betaine, a choline
derivative, was proved to be extremely useful in the treatment
of mild HHcy. It is especially true for patients with variants of
MTHFR gene with low functionality when the occurring defi-
ciency of remethylation via decreasing the activity of the en-
zyme produces the increase in Hcy level and the decrease in
the level of methionine, whose transformations are required for
the synthesis of nucleotides, proteins, neurotransmitters, etc.
In some clinical cases of HHcy, related to variants of MTHFR
gene, betaine was found to be the only supplement, able to im-
prove the Hcy level of patients; as for our patients, the leading
factor of HHcy development were variants 677TT and 677CT of
MTHFR gene [16]. It was determined for healthy people that the
level of Hey decreased reliably better in case of FA administra-
tion compared to betaine, but the stabilizing effect on Hey level
was found for betaine [27].

There have long been hypotheses that betaine-dependent remeth-
ylation is a leading way to decrease the excessive Hcy level regard-
less of the reason of its occurrence [14]. Some studies proved that
regardless of the genetic basis and the factor of HHcy development,
there is an observed decrease in betaine level in blood plasma and
tissues (liver, brain, heart, etc., but not in kidneys). It was demon-
strated while examining the patients and conducting experimental
work with animals. The decrease in betaine was rather consider-
able, on average 60% below the normal value. The decrease in be-
taine concentration in patients with remethylation deficiencies (for
instance, variants of MTHFR gene, deficiency of MTR]I) is hardly
a surprise as for these patients BHMT remains the only enzyme,
capable of remethylating homocysteine to methionine. Moreover,
for all the reasons of HHcy occurrence there may be observed in-
creased consumption of betaine via accumulation of Hey — sub-
strate for enzyme BHMT. While monitoring patients with acquired
HHcy, treated without betaine, it was found that the concentrations
of Hey and betaine changed towards normalization, starting with
the 6" day of treatment with vitamin B12. Therefore, the applica-
tion of betaine will decrease the load on Hcy remethylation via the
reaction with methionine synthase, whose activity is controlled by
MTR]I gene, which in our investigation is a component of genetic
and clinical-genetic models of risk and requires vitamin B12 as a
reaction cofactor [27].

Considering the described interaction between remethylation
pathways and the decrease in betaine concentration in blood and
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Fig. 1. Hey (umol/l) in patients: before (Hcy) and after treat-
ment (Hey 14)
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tissues in case of long-term HHcy, it is relevant to consider its
efficienc in treating this condition with reproductive disorders.
Previous studies, using animal models, proved that deficient
MTHFR was accompanied with the decrease in betaine concen-
tration in liver, thus, its application in our patients with HHcy is
completely justified as the variant of MTHFR gene was a leading
genetic risk factor for them, and both folic acid and vitamin B12
are deposited in the liver [25]. The attraction of betaine-argi-
nine supplement for patients with HHcy and reproductive dis-
orders is additionally enhanced due to the determined correla-
tion between the level of betaine and homocysteine, which was
observed during pregnancy and reported in the study of Silvia
Ferna'ndez-Roig et al. [7]. According to this investigation, a low
folate status enhanced the decrease in betaine and its correlative
relationship with Hcy level during pregnancy. In addition to a
similar correlative effect, another study determined long-term
stabilization of Hcy level when betaine was taken, in cases of
low folate status and the action of provocative factors [27].

L-arginine, presented in the composition of Betargin®, is a
source of nitrogen oxide, regulating NO-synthetase via the feed-
back mechanism [21]. The physiological function of nitrogen
oxide lies in relaxing smooth muscles of blood vessel walls, in-
hibiting the aggregation of platelets and their adhesion and regu-
lating cardiovascular and genitourinary system as well as the
main components of cell immunity. The formation of nitrogen
oxide by immunocompetent cells ensures the protection of the
organism from bacterial infections and oncologic diseases due
to the participation in the regulation of apoptotic processes [18].
Nitrogen oxide impacts the activity of many enzymes and pro-
teins, including the one of antioxidant protection, especially in
conditions of disease and stress due to excessive burden, during
adaptation processes and correction of metabolic shifts. First of
all, the deficiency of nitrogen oxide promotes the development
of endothelial dysfunction, which accompanies the development
of cardiovascular diseases and reproductive disorders, thus,
when L-arginine is used, the state of the vascular wall improves
and the vasodilation and fibrinolytic effects develop. Similar
clinical effects of L-arginine are required to decrease the toxic
effect of increased Hey on the vascular wall [29]

Group 1 and Group 2 patients with HHcy were treated for 2
weeks. Group 1 patients received betaine-arginine supplement
in addition to folic acid and vitamin B12. We found no diffe -
ences in homocysteine, folic acid, vitamin B12 levels of patients
Group 1 and Group 2 before treatment (Fig. 1-3).
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Fig. 2. FA (ng/ml) in patients: before (FA) and after treatment
(FA_14)
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Hcy mean values among patients Group 1 and Group 2 were
15.34+6.62 pmol/l and 15.93+5.73 umol/l respectively, before
treatment (Fig. 1), significantly decreased after treatment in both
groups: 11.2843.00 umol/l and 13.52+3.82 umol/l, respectively.
Hcy mean values was significantly lower after treatment among
patients of Group 1 compared to patients of Group 2 (Fig. 1).

FA mean values among patients of Group 1 (8.07+5.59 ng/
ml) and patients of Group 2 (7.86+4.75 ng/ml) did not dif-
fer significantly at the beginning of treatment and increased
significantly after the ingestion of vitamins (Fig. 2) in both
groups. But patients of Group 1 (15.43+5.35 ng/ml) had sig-
nificantly higher level then in Group 2 (12.214+4.82 ng/ml)
after treatment.

Our analysis of B12 vitamin mean values identified the
same significant rise as for FA mean values after 2 weeks
of vitamins admission (Fig. 3). B12 vitamin mean values
significantly increased after treatment in comparison be-
fore treatment. Also no reliable difference was in B12 vi-
tamin mean values before vitamins consumption: Group 1
(300.95+125.69 pg/ml) and Group 2 (288.37+87.34 pg/ml)
(Fig. 3), then a significantly increased indices was observed
in Group 1 (542.40+137.84 pg/ml) compared to Group 2
(432.31+£85.31 pg/ml) after treatment.

The patients of Group 1 with betaine-arginine supplementa-
tion had significantly lower Hcy mean values compared to pa-
tients of Group 2. The number of patients with Hey level over 12
umol/l significantly decreased in 47 patients from 58 (81,03%)
in Group 1 against 29 patients from 58 (50%) in Group 2
(*>=12.36, p=0.0004).
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Fig. 3. Vitamin B12 (pg/ml) in patients: before (B12) and after
treatment (B12 14)
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Thus, the most efficien treatment was in patients group where
prescribed betaine-arginine supplement in addition to FA and
vitamin B12. The mentioned clinical effect indicated that the
application of a betaine-arginine supplement improved the fo-
late status of patients with reproductive disorders considerably,
which is relevant in increasing the live birth rate in the family
in the future.

Conclusions. The highest predictive value of hyperhomo-
cysteinemia development in patients with reproductive disor-
der was identified for the risk model included MTHFR, MTR1
gene variants, male gender, low level of vitamin B12 in blood
serum and its low additional consumption. The prescription
for hyperhomocysteinemia treatment in patients with repro-
ductive disorder folic acid, vitamin B12 and betargin during
two weeks significantly improved all indices (homocysteine
in plasma blood, folic acid and vitamin B12 in blood serum)
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compared to patients without betargin consumption. Betaine-
arginine supplementation provided significantly the best
reduction of homocysteine level (less than 12 pmol/l in pa-
tient). The application of betaine-arginine supplement in the
couples with reproductive disorders is a promising way of
restoring all folate status indices quickly if variants of MTH-
FR, MTRI genes in patients are present. Further studies are
required to determine the duration of betaine-arginine intake
to achieve the target homocysteine level and to estimate the
durability of the achieved effect
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SUMMARY

POSITIVE EFFECT OF BETAINE-ARGININE SUPPLE-
MENT ON IMPROVED HYPERHOMOCYSTEINEMIA
TREATMENT IN MARRIED COUPLES WITH REPRO-
DUCTIVE DISORDERS

2ZRossokha Z., "*Fishchuk L., >*Sheyko L., '"Medvedieva N.,
23Gorovenko N.

!State Institution Reference-centre for Molecular Diagnostic of
Public Health Ministry of Ukraine, Kyiv, *State Institute of Ge-
netic and Regenerative Medicine National Academy of Medical
Sciences of Ukraine, Kyiv; *Shupyk National Medical Academy
of Postgraduate Education, Kyiv, Ukraine

Treatment of hereditary hyperhomocysteinemia and the
achievement of optimal folate status is necessary for persons of
reproductive age in order to increase live birth rate. Patients are
usually advised to take folic acid, a key nutrient in homocyste-
ine remethylation. The results of study showed risk factors for
hyperhomocysteinemia development in investigated married
couples: male gender, MTHFR, MTRI genes variants, lower vi-
tamin B12 blood serum and no additional intake of vitamin B12.
Since MTHFR, MTRI genes variants affect to decrease the effi-
ciency of homocysteine metabolic transformations, to contribute
also to endothelial dysfunction in one of patients group we used
betargine combined with folic acids and vitamin B12 adminis-
tration. Patients group with combined administration including
betargine within 2 weeks, in comparison with the group without
its supplement, had significantly decreased level of homocyste-
ine in plasma, less than 12 pmol/l (81.03% and 50% of cases,
respectively). Folic acid and vitamin B12 mean values in blood
serum was significantly increased in patients after two week
vitamins administration including betargin. Further research is
needed to establish the duration of betaine-arginine intake until
the target homocysteine level will be reached, as well as to esti-
mate the durability of clinical effect achieved after consumption.

Keywords: married couples, hyperhomocysteinemia, repro-
ductive disorder, treatment, betargin.

PE3IOME

IOPEKTUBHOCTb BETAUH-APITMHUH COJEPXKA-
IMEA JOBABKHA B JIEYEHUM I'MIIEPTOMOLIMCTE-
MHEMHWH B CYIIPY X KECKHUX IMAPAX C PENNPOAYK-
TUBHBIMU HAPYIIEHUAMM

12Poccoxa 3.1., " ®umyk JLE., >*leiiko JLII.,
'Mensenesa H.JL., >*Toposenko H.T.

'Tocyoapemeennoe yupesicoenue Peghepenc-yenmp monexynsp-
Hou OuaeHocmuku Munucmepcemea 30pagooxpanenus Ykpau-
not; *Tocyoapemeennviti uncmumym [ 'enemuueckoti u Pezene-
pamuerou meouyurvl Hayuonanvholl akademuu MeOuyuHCKUX
nayk Yrpaunut; >Hayuonanshas Meouyunckas akademus nocie-
ouniomHnozo obpazoeanus um. I1J1. Illynuka, Kues, Ykpauna

Jleuenne HacIeICTBEHHON THIEPTOMOIIUCTEHHEMHUH 1 TOCTH-
JKEHHE ONTHMAIBLHOTO (DOTATHOTO CTaTyca HEOOXOAMMO JIHIAM
PETPOTYKTUBHOTO BO3PACTa C IETBI0 YBEIMYCHUS POXKIAEMO-
ctu. [lannenTaM 0OBIYHO PEKOMEHIYIOT IPUHUMATE (DONUEBYIO
KHCIIOTY - KITIOUeBOH HYTPUEHT ISl PEMETHINPOBAHHS TOMOIIH-
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crerHa. Pe3ynbraThl McciieoBaHUs BBIABUIM (AKTOPbI PUCKA
pa3BUTHsS TUIEPTOMOLUCTEMHEMHH B O0OCIIEIOBaHHBIX Cy-
IPYKECKUX Mapax: MY>KCKOH 1o, BapuaHTsl reHoB MTHFR,
MTRI, noHMWXeHHOE colepkaHue BuUTamuHa B12 B chIBO-
pOTKE KpPOBHM M OTCYTCTBHE JOMOTHHUTENBHOTO yHoTpebie-
Hus ButamuHa B12. Ilockonbky Bapuantel renos MTHFR,
MTRI BnusitoT Ha CHIXKEHHE YPPEKTHUBHOCTH MeTabonnye-
CKHX MpeoOpa3oBaHUil TOMOIUCTENHA U HA SHAOTEIHAIBHYIO
IUcYHKIHUIO, B OAHOW U3 TPYII HALMEHTOB HCIIOIb30BAIIH
OeTapruH B COUETaHUM C (OIMEBOM KUCIOTOH M BUTAMHHOM
B12. B rpyniie nanueHToB ¢ JICYEHUEM, BKJIIOUABIIUM OeTapruH

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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B TCUCHHE 2 HEIeNb, ObUT 3HAYMTEIHLHO CHIDKCH YpPOBCHB
TOMOIIMCTEHHA B IIa3Me KpoBH, MeHee 12 mxmoms/1 (81,03%
cllydaeB) B CpaBHeHUM ¢ rpynmnoii 6e3 Hero (50% ciydaes).
YpoBHH (GOIMCBOM KUCIOTH U BUTaMHHA B12 B CHIBOpOTKE
KPOBU OBUIM 3HAYMTEIbHO MOBBILICHBI y MAlMEHTOB IOCIE
JIByXHEICIBHOTO TPHUEMa BUTAMHHOB, BKJIIOYas OCTapruH.
HeobOxonuMbl nanpHEHIINE HCCACAOBAHUS I OMPEACICHUS
MPOMOJDKUTEIBHOCTH TIpUeMa OeTanH-apTUHUH COICPIKAIICH
00aBKH 10 JOCTHXKEHUS LEJIEBOr0 YPOBHS FOMOLIUCTEHHA, a
TaK)Xe IS OICHKU MPOMAOKUTEITHBHOCTH KIMHUYICCKOTO 3~
(ekTa, TOCTUraeMoro Mmocie nprueMa.

A9boydy

b9Bo0b-5006060l 93339000 ©sbsds@ol 989d@POmds 0 3gM3mdmiEoliBgobgdools d3@bogmdsby
@930mR 909w RaMEgIzIo0l IJnby oIt ge Tyzomgddo

2b.@mbmbs, Pa.g0dhy o, P@. 39030, '6.090390935, 262000396 30

B ggaeg@o osabmbBogzol GgR9096L-396@0; 23353@)0&]6)0 ©> M93969M5309e0 dgoozobols
Lobgandfogm oblBody@o, dg3bog@gosms siEowgdos; 33.‘37]30J()13 Lob. ©o3emdoldgdpymdo gobsmagdols
90mgbyao bodgooEobm s3s©gdos, 30930, 93506

3993300695000 d039d3mdmzoli@gobgdools

339@bsarmds s m3Bodsgy@o  LRsEybol dow§ggs
5930 gdgeos  dmdsmdols  sdomegdobsmgol  Gg-
3OmEJcogmo sbogol 30093 do. 353096 9oL, Mm@
Fbo, 9®hg396 gmaoydols Igogol - Loggabdem by@do-
966L  3mdmEol@gobols  @gdgmogomgdolsmgol. g0 g-
3oL V99000 Asdmgmobes 3o 3g@dmdmEol@gobgdools
25630000950 Gobgol god@magdo: dsddmdomo bgbo,
396960l go@oob@gdo MTHFR, MTRI, go&>dob Blz-ols ©oo-
om0 J993g9mds Lolbamol dGo@ o s go@odob B -0l
535395000 Jomgdols sHoMLgdbmds. Mowasbsiz ggbgools
35M056@ 960 MTHFR, MTRI 3mJdgogdls dmdmEol@gob-
9dool  dg@odm@y@o  aoMEsddbgdol  989]@ O™l
> gbpmmgmy®  ©oligybaosby, 353096@gd0L gom-
900 X980 godmygbgdms dg@Aomyobo  gmaoydol

37035L006 > go@odob B -0ob  ghmse. 35309639000
X39%8790,30bmobs I3@bogrmds dmoegs dgBomyobls
@0 33000L 256353 mdsdo, Lolbanols 3esbdsTo Jm-
dozob@goboll  ©mby  360dgbganmgbse  bogengdo  oym
— 12 33dman/@-bg bsgargdo (dgdmbgggoms 8103% o
50%, dgliododolbow), dg@ompobols as®gdg xagumsb dg-
©Agd0m. gomoygdol dgogol s go@odob B -0l ©mbyg
Lolbanol d@s@do 3b0Tgbganmgbow Jmds@gdyemo oym
3530963960 go@dodobgdols Mm@ 3goMosbo dowgdols dgd-
©93, 090>00b0L homgenom. syEomgdgmos dgdoamdo
33093900l ho@odgds  bgBoob-s@aobobols  dgdzg9a00
©56535@ 0L domgdols baby@daogmdols goblsbmg@olism-
3oL d3mdmEolEgobol badobby wmbol dow{gz0l dobbom,
slggg,dogdol gdmgy dow§gymo geobogy®o gxgd@ob
bobp@denogmdols dggsligdolomgob.

MODERN METHODS IN OTORHINOLARYNGOLOGY: POWERED-SHAVER ADENOIDECTOMY

Beridze B., Gogniashvili G.

New Hospitals Ltd, Department of Otorhinolaryngology Tbhilisi, Georgia

Adenoids are nasopharynx lymphoid tissues, which partici-
pate in the formation of Waldeyer’s ring and they were described
by Meier for the first time in 1868 [8]. Nowadays, adenoidec-
tomy represents the most common procedure in childhood years,
which is performed by resection of adenoids only, or in line with
tonsillectomy and/or insertion of ventilation tubes in tympanic
membranes [2]. Widespread conventional adenoidectomy was
described the first time in 1885 [7]. While precise resection of
adenoids along with maximum protection of the adjacent tissues
of nasopharynx, complications are avoided, such as: bleeding,
incomplete resection of adenoids, stenosis of Eustachian tube
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and in very rare cases, stenosis of nasopharynx. Incompleteness
of conventional method with regard to complete and safe resec-
tion of adenoids leads to development of alternative methods,
among them, adenoidectomy with shaver [3,6]. This become
possible via development of endoscopic surgical instruments
[1]. In our study, description of adenoidectomy with shaver is
provided in line with its advantages and disadvantages.
Material and methods. 50 patients were enrolled in the
prospective study, all of them underwent adenoidectomy with
shaver within the period from January 2019 to June 2020 inclu-
sive. Age range was 2-26 years old (average age-14 years old),
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36 men (72%) and 14 women (28%). The patients suffered from
the difficult in nasal breathing, breathing with mouth, snoring,
sleep apnea, hearing loss, and recurrent sinusitis. Hypertrophy
of adenoids was diagnosed by flexible fibrolaryngoscopy for na-
sopharynx. The head of the otorhinolaryngology department in a
multi-profile clinic made adenoidectomy with shave .

Under general anesthesia, patients were intubated through
orotracheal tube. The operating theater setup were the same as in
the case of adenotonsilectomy, for decongestion swabs soaked
with adrenaline by dilution 1:10,000 were placed in the nasal
cavity. A mouth gag was inserted, choana and nasopharynx was
assessed under visual examination were obtained using 0° lens
optic with diameter 2.7 mm rigid endoscope (KARL STORZ
GmbH & Co. Tuttlingen, Germany) 4 mm endoscope for ado-
lescents, (Fig. 1). Special blade for adenoids was applied. The
blade for adenoids is longer with window on the convex side
and applied to have access at the superior wall of nasopharynx
in trans-oral direction. Endoscope was inserted in a nose, but the
blade for adenoids, under visual control, was placed trans-oral to
nasopharynx (Fig.2). Adenoidectomy was started from the upper
parts of nasopharynx by the blade movement from side to side
and continued to the lower side. Due to joint operation of pump
and blade for adenoids, removal of adenoids tissues as well as
blood aspiration take place that enables, under visual control,

to remove completely adenoids, inspect depth of wound, and
avoid damage to subjacent tissues. Hemostasis was maintained
by gauze balls soaked with water warmed at 45°C temperature,
in rare cases, special suction-coagulator for nasopharynx was
applied (Fig 3). Mouth gag was removed from mouth cavity. Pa-
tients had postoperative care and they were discharged from
hospital on the following day. All patients had to come to the
clinic for a scheduled visit within 1 week after operation and
then once a month during 3 months. At these visits, patients’
nasopharynx was examined by flexible firbolaryngoscopy to
observe postoperative process. Intraoperative parameters re-
cording was carried out during the operational period: size
of adenoids, duration of the operation, blood loss, depth of a
wound, satisfaction of a surgeon and complications. Size of
adenoids was assessed according to nasopharynx obstruction
angle; duration of operation was calculated from insertion of
mouth gag until its removal. Blood loss was estimated with
the help of correlation of irrigational liquid and blood. Sur-
geon’s satisfaction was assessed by degree of removal of ad-
enoids tissue. Within one week after the operation, patients’
conditions were evaluated based on the following parame-
ters: neck pain and stiffness, change of speech and difficul
in swallowing. Assessment of postoperative area was carried
out through fibrolaryngoscop .

Fig. 3. Different angle suction-coagulator

Results and discussion. Indications for adenoidectomy
were: impossibility of nasal breathing - 45 (90%) patients,
breathing by mouth -45 (90%) v, snoring - 32 (64%) patients,
otitis media - 15 (30%) patients, frequent sinusitis-7 (14%).
Majority of patients had moderate or large-sized adenoids.
Duration of the operation was 15 minutes on average (10-
20 minutes), blood loss was 30 ml on average (24-42 ml).
Adenoids were removed completely, depth of a wound was
adequate, and no intraoperative complications were revealed

© GMN

in patients. In 5 patients (10%) on 4™ day from the opera-
tion, pain and stiffness of the neck was seen that resolved
by taking analgesics, namely Ibuprofen (dosing according to
age). Within 10 days after the operation, all patients returned
to their usual lifestyle. Within 1 year after the operation, all
patients were performed endoscopy of nasal cavity. No ste-
nosis of Eustachian tubes and nasopharynx was revealed in
any patients.

Adenoidectomy represents the most common surgical inter-
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vention in childhood years [4]. Although this operation is con-
sidered as a safe intervention, complications may be developed.
The most frequent complication is bleeding (0.5-8% cases)[9].
Operative technique applied can have a significant impact on
intraoperative bleeding, postoperative pain and recovery period,
as well as formation of such complication, as stenosis of Eusta-
chian tubes and nasopharynx, which is very rare, but difficul to
resolve [1].

Traditional adenoidectomy is performed by adenotome.
The main disadvantage of this method is that the operation
is made without visual control, as a result of which mu-
cous membrane of choana, bulb of Eustachian tube and na-
sopharynx can be damaged, as well as adenoids tissue may
be left causing obstruction in the upper parts of nasophar-
ynx [10,11]. In order to avoid these complications, alterna-
tive methods from usual adenoidectomy exist, such as, pump
diathermic ablation, which is provided as a safe alternative
with minimum blood loss [7], however, this alternative in-
tervention can cause deep burn of adjacent tissues, the same
can be seen with CO, laser, which requires taking additional
safety measures [6]. The cases of stenosis of nasopharynx
were revealed after adenoidectomy performed by (Potassium
Titanyl Phosphate) KTP laser. Other methods include radio-
frequency adenoidectomy [6] and adenoidectomy performed
by electric molecular-resonance instrument [6]. Adenoidec-
tomy with shaver is a newly described method. We, within
the frame of the prospective study, reviewed patients, who
underwent adenoidectomy with shaver and reveal both posi-
tive and negative sides of this intervention.

Shaver is actively used in endoscopic surgery for nasal si-
nuses, where preciseness is essential to avoid invasion into the
orbit or cranial cavity. Adenoidectomy with shaver and trans-
nasal endoscopic approach was performed for the first time in
1997 [3,10,11], mirrors are also used for visualization instead of
endoscope [7,10].

Under Ozturk method [7] resection of tissue with shaver was
complete and with appropriate depth compared to removal of
tissues by adenotome. The prospective study in patients with ad-
enoidectomy performed by traditional method showed that 39%
of patients had left adenoid tissue, removal of which was carried
out by shaver. [11].

Use of rigid endoscope has its advantages. With its help, full
visualization of nasopharynx is possible that gives a possibility
to a surgeon to remove completely adenoids without damage to
adjacent tissues [7].

Use of shaver has its disadvantages, expensive equipment is
required to make this operation, also adenoid blade needs to be
changed after a while. In the opinion of several authors, move-
ment of shaver head is restricted in the case, when endoscope
and shaver is placed in one nostril [7,10]. Settlement of this
problem is possible by trans-oral insertion of shaver. [11]. Also,
taking tissue sample for histomorphological examination cannot
be managed during adenoidectomy with shaver.
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SUMMARY

MODERN METHODS IN OTORHINOLARYNGOLOGY:
POWERED-SHAVER ADENOIDECTOMY

Beridze B., Gogniashvili G.

New Hospitals Ltd, Department of Otorhinolaryngology Thilisi,
Georgia

Endoscopic adenoidectomy with shaver is a safe, precise
and fast procedure with minimal blood loss. With the help
of this method, adenoids are completely removed without
damage to adjacent tissues. Use of endoscope provides the
possibility to display the operation on the screen in enlarged
format and if applicable, the operation may be recorded. Con-
trolled resection of tissues with shaver minimizes complica-
tions to the extent possible.

50 patients have been participated in the prospective study,
all these patients had adenoidectomy with shaver, within the
period from January 2019 to June 2020 inclusive. Age range
was 2-26 years old. In order to determine efficac of the
method during the operation course, attention is to be paid to
the following criteria: duration of the operation, blood loss,
complications, perfection, depth of wound, satisfaction of a
surgeon and recovery period. Average duration of the opera-
tion accounted for 15 minutes (10-20 minutes) and average
blood loss was 30ml (within the range of 24-42ml). Com-
plete resection was made under visual control amid insignifi-
cant complications, adequate depth of wound and surgeons’
high satisfaction was achieved. Adenoidectomy with shaver
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is a fast, precise and safe procedure. The operation is made

through full visual control, accordingly, complete resection

of adenoids is carried out without damage to adjacent tissues

ensuring a minimum chance for postoperative complications.
Keywords: adenoidectomy, shaver, endoscope.

PE3IOME

SOPEKTUBHOCTb IPUMEHEHHUSA COBPEMEH-
HOM TEXHAKHU B OTOPUHOJIAPUHTOJIOT MM : AJTE-
HOHUJADKTOMMUS C LIEUBEPOM

bepunse b.b., loranamsuiu I.T.

New Hospitals Ltd, omoenenue omopunonapuneonoeuu Tounu-
cu, I'pysus

DHI0CKONHYECKas aicHOUIIKTOMHUS C IICUBEPOM SIBJISICTCS
0e30macHoil, TOYHOH U OBICTPON MPOLEIYPOH C MHHHMMAJIb-
HOM kpoBornorepei. C MOMOILBIO 3TOTO METOAa aJCHOUIbI
HOJHOCTBIO YIAISIOTCS 03 MOBPEKICHUS COCEIHUX TKAHEH.
Vcnonp30BaHKe IHJIOCKONA MO3BOJISIET OTOOpA3uTh orepa-
MO0 Ha DKpaHe B yBeJIMYeHHOM (opmare u, B ciaydae Ham00-
HOCTH, IPOU3BECTH 3anuch onepaiuu. Kontponupyemas pe-
3eKIMs TKaHEeH IIEMBEPOM CBOAUT K MUHHUMYMY BO3MOXKHBIC
OCJIO)KHEHHUS.

B npocnekTuBHOM Kcclen0BaHUM PUHSIN yuacTe 50 na-
LIUCHTOB B Bo3pacTe 2-26 jeT. BceM manueHTaMm npoBeicHa
aJICHOUIDKTOMHUS IIeUuBepoM B rnepuon ¢ siuBaps 2019 r. mo
uionb 2020 1. BKIIOYUTEIBHO. DPPEKTHUBHOCTH ONEpaIiH
OIpEeNeIsyIach CICAYIOUUMH KPUTEPHUSAMH: NPOJOIKUTEIb-
HOCTB, KPOBOIIOTEPSI, OCJIOKHEHHUS, ITTyOMHA paHbl, YIOBICT-
BOPEHHOCTh XHMpypra M nepuoj BoccTaHOBiIeHUA. CpenHss
IPOAOJDKUTENBHOCTD Ollepaliuy coctaBuia 15 munyt (10-20
MHUHYT), cpeHss Kposomoreps - 30 mi (B nuanazoHe 24-42
mi). [lonHas pesexuus npoBeaeHa MO BU3yalbHbIM KOHTPO-
neM Ha (OHE HE3HAYMTEIBHBIX OCIOXKHEHHI. AICHOUIIK-
TOMHUSI C IIEUBEPOM SIBJISCTCS OBICTPON M Oe30MacHOi mpo-
neaypoit. Onepauus NpoBOAUTCS MOA MOJHBIM BU3YaJIbHBIM
KOHTPOJIEM, COOTBETCTBEHHO, PE3E€KLUs aJCHOMUIOB IPOBO-
nuTcst 0e3 MOBPEKICHUS COCEIHMX TKaHEH, 4yTo oOecredu-
BaeT MUHUMAJIbHYIO BEPOSITHOCTh BOSHUKHOBEHHUSI TIOCJICOTIE-
PaLMOHHBIX OCJIOXKHEHHUM.
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DENTAL STATUS FEATURES IN PATIENTS DURING ANTI-CANCER CHEMOTHERAPY
(TRANSCARPATHIAN ANTITUMOR CENTER EXPERIENCE)

"Helei N., 'Kostenko E., 2Rusyn A., 'Helei V.

Uzhgorod National University, 'Dental Faculty, ’Medical Faculty; Ukraine

One of the most common complications of complex antican-
cer therapy is the development of various lesions of the oral cav-
ity, including mucositis which adversely affect the quality of life
[2], limits the dose of chemotherapy and radiotherapy, and fur-
ther adversely affects the effectiveness of complex therapy and
increase the cost of rehabilitation. In addition, mucositis of the
oral cavity significantly increases the cost of treatment of cancer
patients and increases the length of hospitalization. There are a
number of publications that demonstrate correlations between
the level of dental health, the level of oral hygiene and the se-
verity of secondary lesions of the maxillofacial tissues on the
background of antitumor chemotherapy. Therefore, the control
of dental status and oral hygiene [9] is important in predicting
and preventing the development of severe mucositis [5,12].

According to officia sources of medical statistics in many
countries around the world it may be judged on a consistently
high number of cases of malignant tumors among the popula-
tion which brings this type of pathology into a number of the
most pressing health care problems. According to public health
experts, the number of patients with malignant neoplasms may
reach up to 1.4% of the population. WHO reports show that
mortality from cancer is on the second place after diseases of
the circulatory system in the structure of overall mortality so
the issues of prevention, timely diagnosis, treatment of tumors,
palliative care, comprehensive rehabilitation of the patient and
ensuring a proper quality of life are extremely important. And
the role of the dentist in such rehabilitation of the patient today
is not properly assessed [8,12,14].

Modern protocols for the treatment of malignant tumors of
various localizations include special chemotherapy and polyche-
motherapy [1,9]. Except tumor cells such medicines may cause
a severe negative impact on all organs and systems of the body,
and the oral cavity is affected among such patients in 100.0%
of cases. That's why we know a special nosological form — oral
mucositis. Back in 1972, in USSR famous scientist Al Vorobyov
proposed the another special definition - “cytostatic disease”,
a polysyndromic disease caused by anti-cancer chemotherapy
that has manifestations on different organ and systems, includ-
ing oral mucosa lesions of varying severity [6,7,12]. A number
of clinical and population studies have proven the role of dental
rehabilitation to prevent the development of chemotherapy and
radiational mucositis but as practice shows 100.0% of patients
admitted to oncological and onco-hematological [25] hospitals
have unsanitary oral cavity and extremely low level of indi-
vidual oral hygiene. Therefore, it is of scientific interest to dy-
namically determine the dental status at the stages of anti-tumor
radiational and chemotherapy and to identify the relationship
between changes in dental status and changes on oral mucosa
among the patients [16,21]. This is allowed to determine the pur-
pose, objectives and methodology of this study.

Objective - to investigate the dental status of patients during
anticancer chemotherapy by clinical examination and calcula-
tion of hygienic indices.

Material and methods. The study group included patients
diagnosed with malignant tumors who were on the treatment of
the underlying disease (the protocol included the use of chemo-
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therapeutic anti-tumor drugs of different groups intravenously,
orally and in combination with other methods of treatment). All
the patients were hospitalized to Transcarpathian Antitumor Center
of the Transcarpathian Regional Council in Ukraine (head — MD,
DMSc, Prof. A.V. Rusyn). During the study, the oral cavity of 130
patients was examined (with their voluntary consent), during the
examination the dental status was registered and complaints were
recorded (by filling out the developed special questionnaire). Pa-
tients recorded the condition of the oral mucosa, caries intensivity
index (caries: filled: removed), CPI index (due to Russel), Green-
Vermilion index, Fedorov-Volodkina index, separately determined
the presence of metal orthopedic dentures and destructed teeth,
needs for dental care were also determined.

Totally, the study group consisted of 61 men and 69 women
(Table 1), which were conditionally divided into 4 age sub-
groups — 35-44 years, 45-54 years, 55-64 years and 65-75
years (and senior).

Analysis of patients’ medical data revealed that patients re-
ceived specialized chemotherapeutic agents as follows: cetux-
imab, letrozole, capecitabine, bendamustine, bortezomib, ritux-
imab, paclitaxel, vinorelbine, and oxaliplatin. These medicines
have antineoplastic activity and they are able to non-selectively
affect tissues with a rapid rate of regeneration which also in-
cludes the oral mucosa, ie, such medicines can cause mucositis,
atrophic and ulcerative lesions of the oral mucosa.

Analysis of the anamnesis of patients’ lives revealed that they
had malignant tumors of different localization mainly 3-4 de-
grees of severity and they were on anti-neoplastic chemotherapy
for the first and second time ( able 2).

The questionnaire for recording patients’ complaints at the
dentist’s examination contained questions about the presence of
patients with oral pain and maxillofacial area (its nature), the pres-
ence of irradiation, paresthetic sensations, xerostomia, swallowing
disorders, opening of the mouth disorders, the appearance of angu-
lar cheilitis, changes in taste sensations, bleeding, pus from peri-
odontal pockets, the formation of erosions and ulcers. Also, from
the anamnesis of patients’ lives, information was established about
the previous dental rehabilitation of the oral cavity, the frequency
and number of visits to the dentist during the year, the presence of
developed habits of proper oral care.

All results of the examination of patients were entered into a
specially designed study card, and then copied to an electronic
database where they were analyzed using descriptive statistics.
All patient data were depersonalized in order to protect infor-
mation that may constitute medical confidentialit , all patients
prior to inclusion in the study groups gave written consent and
received full information about the study.

The protocol of this study was previously presented and ap-
proved for use by the commission on bioethics of Uzhhorod Na-
tional University.

Results and discussion. Studies have shown that, in gener-
al, patients with malignant tumors who were on complex an-
titumor treatment (chemotherapy) had a significant number of
complaints related to dental nosology and maxillofacial lesions,
unsatisfactory dental status, enough high need for oral rehabili-
tation and emergency dental care (Table 3).
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Table 1. Age and sex characteristics of the observation group

35-44 years 45-54 years 55-64 years 65-75 years (and senior)
Male Female Male Female Male Female Male Female
12 10 14 16 21 25 14 18
Table 2. Distribution of the type and location of malignant tumors among the patients of the study group
Localization / type of tumors Number of patients
Tumors of the head / neck area 17
Intestinal tumors 21
Breast tumors 27
Oncohematological diseases 25
Non-Hodgkin’s lymphomas 11
Tumors of the female genital area 29
Total 130
Table 3. Frequency of individual complaints among patients receiving anticancer chemotherapy
Frequency of occurrence, %
Type of complaint

Male Female Total
Pain in the jaws 34.4 15.9 24.6
Oral mucosa pain 67.2 85.5 76.9
Oral mucosa burning 95.1 89.9 92.3
Oral mucosa paresthesia 98.4 97.1 97.7
Dryness of oral mucosa 100.0 100.0 100.0
Decrease and / or inversion of taste sensations 100.0 100.0 100.0
Occurrence of angular cheilitis 39.3 21.7 30.0
Gum bleeding 95.1 97.1 96.2
Purulent from periodontal pockets 23.0 13.0 17.7
Formation of erosions and ulcers on oral mucosa 62.3 65.2 63.9
Mouth opening disorders 18.0 20.3 19.2
Disorders of swallowing 8.2 11.6 10.0

Based on the analysis of complaints reported during the ex-
amination by a dentist, it was found that pain in the jaws gen-
erally occurred among 24.6% of patients (34.4% of men and
15.9% - among women), soreness of the oral mucosa - 76.9% of
patients (67.2% of men and 85.5% of women), which suggests
the rational use of topical anesthetics in this group of patients
to alleviate their condition. Special attention should be paid
to the complaints of patients, which can be partially attributed
to the signs of damage to the sensitive nerves and receptors of
oral mucosa — burning sensation, paresthesia, taste disturbances
(dysgeusia).

The burning sensation of oral mucosa in the study group gen-
erally was registered among 92.3% of patients (95.1% of males
and 89.9% of females). Paresthetic sensations were observed
among 97.7% of patients — 98.4% of men and 97.1% of women.
Dysgeusia (pathological changes of taste sensation) in the form
of decreased acuity of food taste or inversion of taste sensations
was observed among all patients in the study group. Also, all
patients noted dryness of oral mucosa after the starting of che-
motherapy which may be explained by dysfunction of saliva
production and its secretion. Among 30.0% of patients (39.3%
male and 21.7% female) angular cheilitis developed which also
caused discomfort. Almost all patients — 96.2%, showed bleed-
ing gums, and there was no significant difference between the
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sexes — 95.1% of men and 97.1% of women. Pus from peri-
odontal pockets was found among a small number of patients
— 17.7%, but among male patients it occurred almost twice as of-
ten — 23.0%, compared to 13.0% among women. The formation
of erosions and ulcers of oral mucosa was observed among more
than half of patients — 63.9%, without a significant difference
between the sexes — 62.3% of men and 65.2% of women. Com-
plaints of dysfunction were less frequent but their presence indi-
cated the complications severity of the patients’ chemotherapy.
These were open mouth disorders which were observed among
19.2% of patients (18.0% of men and 20.0% of women) and
swallowing disorders — 10.0%, by distribution — 8.2% of male
patients and 11.6 % — female.

Subsequently, an index assessment of dental status in patients
of the study group was performed (Table 4). The intensity of
dental caries in the study group was 13.7 £ 1.0 with a slight
predominance among male patients (14.5+0.77), compared with
female patients — 12.8+1.06. This level may be assessed as high.
The value of the communal periodontal index CPI (Russell
index) in the group was 2.3+0.2, among the male patients the
condition of the periodontium was worse — 2.3+0.2 than among
women — 2.1+0.2. Evaluation of the Green-Vermilion hygiene
index found that in general in the study group the level of oral
hygiene was unsatisfactory — 2.2+0.3, it was worse among men
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—2.3+0.3, better hygiene was among women — 1,9+0.5. The in-
dex of the area of dental plaque by Fedorov-Volodkina in the
study group was 2.6+0.8; among the men the average area of
plaque was also higher, so the index was 2.7+1.0, in women the
values were lower — 2.4+0.4. Assessment of inflammation of the
marginal periodontium showed the presence of an inflamm -
tory process of moderate severity among a significant number
of patients — 41.4+9.8% in the general study group, 45.9+11.5%
among men and 41.4+9.8% among women.

Additionally, patients noted the presence of metal dentures in
the oral cavity, the presence of destroyed to the root level teeth
and the need for emergency dental care (acute pain, the presence
of broken denttures, acute trauma of the oral mucosa. Thus, a to-
tal of 76.2% of patients in the study group had metal dentures of
various types (single crowns, welded crowns, bridges, cantilever
structures) in the oral cavity. Among them, the male patients had
less quantity — 67.2% and significantly more women — 84.1%.
Destroyed crowns of teeth and unremoved broken teeth roots
were observed among 56.9% of patients, for male patients were
more common — 63.9%, abovementioned problem was presented
only among 50.7% of women (Table 5). The need for emergency
dental care was observed among 13.1% of patients in the study
group, 14.8% of male patients and 11.6% of female patients.

Analysis of anamnestic data revealed that patients during the
year before hospitalization to the specialized oncology hospital had
an average of 0.8+0.4 visits to the dentist per year, women applied
to dentist almost twice as often — 1.1+0.5 visits per year and men
— 0.4+0.2. Patients in the study group also rarely used additional
personal care products (devices) for oral care — a total of 9.2%; such
devices were used by 6.6% of male and 11.6% of female patients.

The obtained results of study indicate the presence of prob-
lems with the oral cavity among 100.0% of patients receiving
antineoplastic chemotherapy at specialized oncological hospital,
as well as the presence of a sufficientl high need for special-
ized dental treatment. The high frequency of pain sensations and
accordingly the violation of their quality of life indicates the
need for additional nonsteroidal anti-inflammatory drugs with
analgesic effect prescription and the use of topical anesthetics
for oral mucosa analgesia during meals. The obtained data co-
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incide with the results of clinical studies of a number of authors
from ex-USSR and far abroad. The appearance of pain in bone
tissue may be perceived as a manifestation of a more serious
complication in the form of aseptic osteonecrosis of the jaws
or activation of sources of chronic odontogenic infection which
requires additional diagnosis and appointment to x-ray examina-
tions [3,4,11,12,15,18,24].

The appearance of hyposalivation among patients is an indi-
cation for the recommendation of frequent irrigation of the oral
cavity with antiseptic solutions, the use of artificial lysozyme to
prevent secondary lesions of the oral mucosa and periodontium.
Xerostomia and changes in taste sensations among patients are
indications for correction of their diet during chemotherapy.
Food should be processed mechanically with fewer irritating
and spicy components and certain spices can be used to enhance
the taste, although this issue is poorly understood nowadays.
The appearance of angular cheilitis at the stage of chemotherapy
requires additional examination as such a complication may oc-
cur both due to the development of dysbiosis of the oral cavity
and in the presence of a decrease in the height of the bite (in-
teralveolar distance). The occurrence of erosive and ulcerative
lesions of the oral mucosa requires additional dental treatment
such as keratoplastics, antiseptics and medicines for cleaning
erosive surfaces from fibrin-like plaque which quickly forms in
the oral cavity and causes significant discomfort to the patient
[14,18,19,22,23].

The data obtained during clinical examinations among group
of patients indicate unsatisfactory oral hygiene during antineo-
plastic chemotherapy which is according to some authors data
and is a significant risk factor for secondary lesions of oral mu-
cosa (mucositis). Patients had high hygiene indices and presence
of marginal periodontitis. In the absence of prior dental sani-
tation (before antitumor treatment) and instruction in oral care
the status of hygiene among patients with the first signs of oral
mucositis can only become worsen. Moreover, in the presence
of temporary immunosuppression due to the use of cytostatics
the conditions for the exacerbation of chronic infection are cre-
ated, so 13.1% of patients in the study group needed urgent den-
tal care. The low level of oral sanitation, the need for dynamic

Table 4. The results of the index assessment of dental status among patients receiving chemotherapy

Indicator/index Value
Male Female Total
Caries intensivity 14.5+£0.77 12.8£1.06 13.7£1.0
CPI 2.3£0.2 2.1£0.2 2.3+0.2
Green-Vermilion 2.3+0.3 1.9+0.5 2.2+0.3
Fedorov-Volodkina 2.7£1.0 2.4+0.4 2.6+0.8
PMA,% 45.9+11.5 38.6+8.7 41.4+9.8
Table 5. Results of clinical examination and analysis of anamnestic data
Value

Male Female Total
The presence of metal dental crowns and dentures,% 67.2 84.1 76.2
The presence of broken teeth (roots),% 63.9 50.7 56.9
The need for emergency dental care,% 14.8 11.6 13.1
Number of visits to the dentist in the previous year 0.4+0.2 1.1+£0.5 0.8+0.4
Sanitation of the oral cavity before hospitalization to oncological hospital,% 0,0 0.0 0.0
The use of additional devices for personal oral hygiene,% 6.6 11.6 9.2
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monitoring of the organs and tissues of the oral cavity, the need
for prior hygiene training for cancer patients and the emergence
of acute pain of dental origin suggest the rationality of involving
dentists to the team of health care on an ongoing basic complex
rehabilitation of patients with neoplasms [5,6,12,13,18].

Conclusions. A clinical examination of the oral cavity among
130 patients (61 men and 69 women) who were receiving anti-
cancer chemotherapy in an oncology hospital revealed that such
patients had poor oral hygiene and needed specialized dental
treatment. Burning sensation of oral mucosa was present among
92.3% of patients, paresthesia — among 97.7%, taste disturbance
and xerostomia — all patients. Among 30.0% there was angular
cheilitis, among 96.2% bleeding gums, pus from periodontal
pockets among — 17.7%, the formation of erosions and ulcers of
oral mucosa — among 63.9%, mouth opening disorders — among
19.2 % of patients and swallowing disorders — 10.0%. The inten-
sity of dental caries was 13.7£1.0, CPI index — 2.3+0.2, Green-
Vermilion index — 2.2+0.3, Fedorov-Volodkina index — 2.6+0, 8;
PMA index —41.4+9.8%. 76.2% of patients had metal dentures,
destroyed tooth crowns and unremoved roots — 56.9%. The need
for emergency dental care was among 13.1% of patients in the
study group. During the year before hospitalization, patients had
0.8+0.4 visits to the dentist per year, rarely used additional per-
sonal hygiene products for oral care — only 9.2%.

Data from Research Work. The work was performed in accor-
dance with the plan of research works of the State Higher Educa-
tional Institution “Uzhgorod National University” and is a fragment
of the scientific theme of the dental faculty: “Clinical-experimental
substantiation of the application of modern dental technologies, ex-
pert evaluation of the quality of treatment and prevention of major
dental diseases” (state registration No. 0113U003611).
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SUMMARY

DENTAL STATUS FEATURES IN PATIENTS DURING
ANTI-CANCER CHEMOTHERAPY (TRANSCARPATH-
IAN ANTITUMOR CENTER EXPERIENCE)

"Helei N., 'Kostenko E., 2Rusyn A., 'Helei V.

Uzhgorod National University, 'Dental faculty, *Medical fac-
ulty; Ukraine

One of the most common complications of complex antican-
cer therapy is the development of various lesions of the oral
cavity, including mucositis, which adversely affects the qual-
ity of life of the patient, limits the dose of chemotherapy and
radiotherapy, and further adversely affects the effectiveness of
complex therapy.

Objective - to investigate the dental status of patients who are
in anticancer chemotherapy and radiotherapy through clinical
examination and calculation hygienic indices.

During the study, the oral cavity was examined in 130 pa-
tients from 2015-2020, during the examination the dental status
was registered and complaints were recorded. The dental status
of patients on antitumor chemotherapy and radiotherapy by the
method of clinical examination and calculation of hygienic indi-
ces (CSR (caries: sealed: removed), CPI index, Green Vermilion
index, Fedorov-Volodkina index) was studied.

A clinical examination of the oral cavity of patients who were
on anticancer therapy in a cancer hospital revealed that the pa-
tients had poor oral hygiene and needed specialized dental treat-
ment. Burning of the oral mucosa was present in 92.3% of patients,
paresthesia - in 97.7%, taste disturbance and xerostomia - in all
patients. In 30.0% there was angular cheilitis, in 96.2% bleeding
gums, pus from periodontal pockets in - 17.7%, the formation of
ulcers of the oral mucosa - 63.9%, mouth opening disorders - in
19.2%. The need for dental care was in 13.1% of patients in the
study group. During the year before hospitalization, patients had
0.8+0.4 visits to the dentist per year, rarely used additional personal
hygiene products for oral care - in 9.2%.

The results indicate the presence of oral problems in 100.0%
of patients receiving specialized antitumor chemotherapy and
radiotherapy, as well as the presence of a sufficientl high need
for specialized dental treatment.

Keywords: neoplasm, patients, treatment, oral cavity, exami-
nation, indexes.

PE3IOME

OCOBEHHOCTHU CTOMATOJIOI'MYECKOI'O CTATY-
CA MMALOMEHTOB BO BPEMSI ITPOTHBOPAKOBOM
XUMUOTEPAIIUU (OIIBIT 3AKAPIIATCKOI'O ITPO-
TUBOOITYXOJIEBOI'O HIEHTPA)

Teaeii H.W., 'Kocrenko E.f., ’Pycun A.B., 'Teueii B.M.

Voiceopoockuil nayuonanomwiti ynusepcumem, ‘cmomamonozu-
yeckutl (pakyromem, *meduyunckuil paxyiomem, Ykpauna

OguuM u3 HauboJiee YaCThIX OCJIOKHEHMHM KOMILIEKCHOM
MPOTHUBOOIYXOJICBON TEPAIMU SIBISICTCS PA3BUTUC Pa3IUUHBIX
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MIOPAYKCHUH MOJIOCTH PTa, B TOM YHCIIE MYKO3UTOB, YTO OTPHLIA-
TEJIHO CKA3bIBACTCS HA KAYCCTBE JKMU3HU MAIMCHTA, OTPAHNYU-
BacT 2103y XUMUOTEPAIIUU U ny'-lesoﬁ TCparuu, a B ﬂaﬂbHeﬁmeM
OTpULIATENBFHO BiMseT Ha 3()PEKTHBHOCTh KOMIUICKCHOM Tepa-
ITHUH.

Lens uccnenoBaHus - U3yYUTh CTOMATOJIOTMYECKHN CTaTyC
MALMEHTOB, MPOXOSIINX Kypc HPOTUBOOIYXOJIEBONH XUMHOTE-
pamnu u nyquOﬁ TEparuu, l'lyTeM KIIMHUYECKOTO OCMOTpa U
pacyera THTHCHUYECKUX MTOKa3aTeseH.

B xome uccenoBanus moaoCcTh pra Obiia obcnenoBana y 130
nauuenToB 3a 2015-2020 rozpl, B Xo1e 00CIeI0BaHMs PETHCTPU-
pOBaJICsl CTOMATOJIOTMYECKUH CTaTyCc M (pUKCHPOBAJIUCH HKAJIOOBI.
M3ydeH cTOMAaTONOrM4ecKuil cTaryc IAlUeHTOB Ha IPOTHBO-
onyxo.neBoﬁ XUMHOTEpAIIM 1 nyquoifl TEparvu METOIOM KIIU-
HHYECKOr0 00CIICIOBAHMS U pacueTa TMTHCHUICCKHX TIOKa3aTeeit
(CSR (xapuec: momOupoBanue: yaaieHo), unnexc CPI, nnnexc
Green Vermilion, nanexkc denoposa-BonoakuHoii).

Kimanueckoe oOciieoBaHue TOJIOCTH PTa MalMEHTOB, KO-
TOpPBIE MPOXOAWIH IPOTUBOOIYXOJICBYIO TEPAIUI0O B OHKOJIO-
CHYECKON OOJILHMIIE, I10KA3aJI0, YTO MALMEHTH HE COOJOmaIn
mmeﬂy IIOJIOCTU pTa U HYXIAJIUCh B CHCHUAIU3UPOBAHHOM
CTOMATOJIOTHYCCKOM JieueHHU. JOKEHHE CIU3UCTON 000IOUYKH
IIOJIOCTH pTa uMeso Mecto y 92,3% nauueHros, napecTesus — y
97,7%, HapylLIeHne BKyca 1 KCEpOCTOMHUS — y BCEX MAI[MEHTOB.
Yrnosoit xeinmut — y 30,0%, KpOBOTOUMBOCTH JieceH — y 96,2%,
THOM M3 MapOJOHTAJIbHBIX KapMaHOB — y 17,7%, oOpazoBaHue
3B CIIM3UCTOM 000I0UKH 1ojocTH pra - y 63,9%, HapylmeHus
otkpbiBanus pra — y 19,2%. ITorpebHOCTH B CTOMATOJIOTHYE-
ckoil nomoru 6buta y 13,1% manueHToB HMcciieLyeMol rpyll-
IIBbI. B TCYCHHUEC roaa 40 rocCruuTaJIu3aly IanueHThI ToCealIn
cromarojiora 0,8+0,4 B roz, peaKko UCTIONb30BaJH AOMOTHUTEIb-
HBIC CpEACTBA J'lPI‘-lHOfI TUTUCHBI IJIA yxona 3a IOJIOCTBIO pTa - B
9,2%.

Pe3ynbTarsl CBUIETENBCTBYIOT O HAJIMYHUU TPOOJIEM ¢ pOTO-
BO# nosiocThio y 100% nanueHToB, Moay4yaronux Creuuaiu3m-
POBaHHYIO IPOTUBOOITYX0JIEBYIO XMMUOTEPAIIUIO U JIyYEBYIO TE-
parnuio, a TAK)Ke 0 HAJTMYKH JJOCTATOYHO BBICOKOM MOTPEOHOCTH
B CIICIHATH3HPOBAHHOM CTOMATOJIOTMYCCKOM JICUCHUH.
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THE CORRELATION OF THE CHEMICAL COMPOSITION OF ENAMEL
AND ORAL FLUID IN PATIENTS WITH A WEDGE-SHAPED DEFECT AND INTACT TEETH

Yarova S., Zabolotna 1., Genzytska O., Yarov Yu., Makhnova A.

Donetsk national medical university, Kramatorsk, Ukraine

Current research works confirm a multifactorial etiology for
non-carious cervical lesions (NCCLs) with the patient’s indi-
vidual characteristics which are responsible for varying degrees
of tissue loss [1-3]. The formation of NCCLs of morphological
type III (wedge shape (WS)) is associated with the wear of the
hard dental tissues which reflects the cumulative effects of causal
factors in the oral cavity [4,5]. The chemical theory explains WS
occurrence by the demineralizing action of acids which dissolve
enamel minerals [6]. The exposure to acids in combination with
insufficien salivation rate leads to increased dissolution [7]. The
effects of these and other interactions promote constant ion /
substance exchange and reorganization within the tooth and on
the surface of the tooth [8]. Saliva is one of the important mech-
anisms that protect against erosive wear [5]. Defective pellicle
which is formed in case of the disturbance of saliva quantitative
and qualitative parameters contributes to the development of pa-
thology of the hard dental tissues [6]. The content of ions in the
oral fluid (OF) affects the balance of the processes of deminer-
alization and remineralization in the hard dental tissues, the per-
meability of the enamel to mineral substances [5,9,10]. Strictly
defined concentrations of the chemical elements that make up
the inorganic part of enamel and dentin ensure their hardness,
resistance to environmental influences and the corresponding
direction of biochemical transformations [11]. Thus, according
to the macro- and microelement state of the hard dental tissues,
their mineralization can be estimated [12].

Teeth wear varies widely from person to person emphasizing
the need to identify the risk factors that explain this difference
[5]. It is very important that all potential etiologic factors are
identified and considered while examining the patients with NC-
CLs [3]. Some researchers believe that it is necessary to study
the chemical composition of both dental tissues and biological
fluids that wash the tooth in order to prevent demineralization
© GMN

processes [13]. Therefore, saliva is a perspective substance for
the early detection of oral diseases [14]. If there is correlation
between the indicators, OF composition it will be possible to
think about enamel mineral state.

The purpose of the study is to determine OF chemical com-
position and mineralization level of patients with WS and clini-
cally intact hard tissues, conduct correlation between the indica-
tors of cervical enamel and OF.

Material and methods. The clinical and laboratory studies
involved 22 patients (13 men, 9 women) without any somatic
pathology (mean age 23.44+/-4.51 years). There were such cri-
teria for their becoming the part of the groups as DMFT = 0,
the absence of the diseases of periodontal tissues and oral mu-
cosa, orthopedic and orthodontic structures in the oral cavity.
Two groups were formed (11 patients each) to accomplish the
assigned tasks based on the results of the clinical examination:
case group— the patients with wedge-shaped defects (2.81+/-
0.73) classified according to their morphology and depth [4];
control group the patients with clinically intact hard tissues.
The work was performed in accordance with the principles of
WMA Declaration of Helsinki “Ethical Principles for Medical
Research involving Human Subjects”, Order No. 690 of the
Ministry of Health of Ukraine (dated September 23, 2009) and
approved by Bioethics Commission of Donetsk National Medi-
cal University. Before being involved in the survey all the par-
ticipants were provided with written informed consent.

The material for laboratory studies was unstimulated OF
which was collected from 10 till 12 o’clock. Brushing teeth, eat-
ing, drinking, and smoking were excluded 2 hours before the
beginning of the research. Previously, the oral cavity was thor-
oughly rinsed with distilled water twice. OF was collected into
a sterile plastic test tube with a lid by spitting in the amount of
20 ml and then it was examined in the laboratory of the Depart-
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ment of Chemical Metrology of Kharkov National University.
Spectrometry method was applied to determine phosphate ions,
ionized calcium, SO,* (PO with ammonium molybdate at A =
340 nm, Ca** with o-cresolphthalein at A = 570 nm, SO,* with
methylene blue at A = 650 nm). We used the emission variant of
atomic emission spectrometry to detect potassium and sodium
(for K* A = 766.5 nm, monochromator slit width is 0.5 nm, for
Na® A = 589.0 nm, monochromator slit width is 0.1 nm). In-
ductively coupled plasma atomic emission spectrometry (A =
308.22 nm) was used to determine aluminum. Magnesium and
zinc were defined using atomic absorption spectrometry (for
Mg*: A = 285.2 nm, amperage 5 mA, photoelectron multiplier
1.3 kV, monochromator slit width 0.1 nm, for Zn*": A = 213.9
nm, amperage 5 mA, photomultiplier 1.3 kV, monochromator
slit width 0.1 nm). Chloride ions were identified using an ELIS
131 Cl chloride selective electrode with an EVL-1 ME reference
electrode connected to a pH meter. The samples for the content
of K*, Na” and Mg** were diluted with bidistilled water by 1000
times. The molar coefficient were calculated as the ratio of the
amounts of chemical analytes in the supernatant. The level of
OF mineralization potential was calculated as the ratio of the
rate of salivation to the concentration of ionized calcium where
values of 0.5 and higher were regarded as high intensity of min-
eralization, less than 0.5 — as decreased [15]. The salivation rate
was determined in ml/min. according to the formula: the amount
of taken OF / collection time [16].

We performed the correlation of the chemical composition of
the oral fluid and the enamel of the cervical region of 22 teeth of
both jaws that were removed for clinical indications (12 clinical-
ly intact, 10 with WS) in the patients aged 25-54 years. We used
JSM-6490 LV focused beam electron microscope (scanning)
with system of energy-dispersive X-ray microanalysis INCA
Penta FETx3 (OXFORD Instruments, England). The chemical
composition of 198 areas of the cervical enamel was determined
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as a percentage of the weight amounts of carbon, oxygen, cal-
cium, phosphorus, sodium, magnesium, sulfur, chlorine, zinc,
potassium, and aluminum [17]. Replication measurements were
averaged in one sample before statistical analysis. The study
was conducted at the base of Donetsk Institute of Physics and
Technology of the National Academy of Sciences of Ukraine.

Statistical analysis was performed using the Statistica 12.0
computer program (3BA94C4EDO07A). To check the presence
of the relationship between the variables, the correlation analy-
sis was carried out (Pearson’s parametric correlation method)
based on the determination of the parametric Brave-Pearson
coefficien (r) with the confidence level of 95%. The reliabil-
ity of obtained results was assessed using Student’s T-test, the
correlation between the indicators — based on Student’s T-test
using Z-test (Fisher’s Z-test). The differences were considered
statistically significant at p<0.05. The significance of the diffe -
ences between the groups was assessed basing on the analysis
of variance.

Results and discussion. The comparative analysis of the con-
tent of chemical analytes in OF was carried out at the first stage
(Table 1).

Since the indicators changed in opposite directions in the
groups, it became possible to increase the significance of the
differences by calculating their molar ratios ( able 2).

Obtained results indicate the absence of significant differen -
es in the content of chemical analytes and molar coefficient in
OF (p>0.05). Mineralization of mixed saliva was significantly
higher (0.93+/-0.29) in the control group than in the case group
(0.57+/-0.28) by 1.64+/-0.11 times, p=0.04. This indicator was
in high directly proportional correlation with the coefficien
of dispersion of OF impedance and the rate of salivation in all
patients (p<0.05) [16]. High inverse correlation was found be-
tween the coeffic nt of OF impedance variance and the amount
of CI' (r=-0.767, p=0.006) in the control group [16].

Table 1. The content of chemical analytes in OF, X+m

Chemical analytes Case group Control group p-value
K*, mmol/l 25.2045.60 24.60+5.20 0.378
Na*, mmol/l 10.20+13.20 18.30£15.70 0.183
Mg, mmol/l 6.90+0,98 6.50+7.90 0.421
Ca*", mmol/l 1.00+0.50 1.10+0.60 0.757
PO,*, mmol/l 3.80+1.30 2.70+1.30 0.125
CI, mmol/l 21.7046.50 19.20+5.80 0.461
S0,*, mmol/l 0.0010+0,0010 0.0008+0.0011 0.207
Zn*, mg/l 0.03+0.01 0.04+0.02 0.464
AP, mg/l 0.0003+0,0001 0,003+0,0001 0.802

Table 2. Molar ratios of chemical analytes in OF, Xtm

Molar coefficients Case group Control group p-value
Na'/K* 0.43+0.52 0.75+0.62 0.437
Na*/Mg** 4.83+4.86 9.44+10.06 0.183
Ca>/PO,*> 0.30+0.10 0.45+0.29 0.137
PO,*/Ca* 4.52+3.41 3.09+1.76 0.115
Ca*/Mg* 0.58+0.46 0.85+0.97 0.344
Ca*/CI 0.05+0.02 0.06+0.03 0.757
AP/ Zn* 0.0010+0.0003 0.009+0.006 0.629
Mg*/Ca** 6.87£7.00 9.71+17.00 0.399
Mg*/PO,*> 1.82+2.29 3.43£5.72 0.518
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Table 3. Molar ratios of chemical analytes in cervical enamel, Xam

Molar coefficients Case group Control group p-value
Na/K 40,3956+42,1166 38,2085+41,7515 0,815
Na/Mg 11,5512+426,6174 8,8071£17,5403 0,583
Ca/P 2,5584+1,2791 1,8983+0,1864 0,005%*
P/Ca 0,4565+0,1415 0,5313+0,0473 0,005*
Ca/Mg 414,5617+674,0558 361,8856+201,7616 0,672
Ca/Cl 141,7328+183,982 76,8978+22,7115 0,054
Al/Zn 36,1473+48,6261 19,8389+40,4231 0,114
Mg/Ca 0,0049+0,0040 0,0232+0,0015 0,028*
Mg/P 0,0098+0,0077 0,0060+0,0026 0,009*
K/Na 5,2881+22,3472 0,0911+0,0982 0,200

*p<0.05

Table 4. The correlation between the content of chemical analytes in OF and cervical enamel, r (p <0.0001)

Chemical analytes group K* group PO > group Cr
Cart I -0.7500 I 0.5511 1 -0.7302
a
I -0.9433 II 0.9781 II -0.9125
I 0.5444
Na* - -
I 0.7168
I 0.6040 - 1 0.5684
Mg2+
I 0.6570 II 0.5554
I -0.8596 I -0.8609
PO> -
I -0.9545 II -0.9110
1 0.9230
K* - -
I 0.9388

1 - case group, Il — control group

Table 5. The correlation between the content of molar coefficients in OF and cervical enamel, r (p <0.0001)

Molar coefficients group Ca*/PO > group | Mg?*/Ca* group | PO ¥/Ca*
I 0.5200
Na'/K* - _
II 0.5828
[ 0.8089
Ca2+/Mg2+ _ _
I 0.7499
I 0.6132 I -0.5556
Ca*/CI -
11 0.9067 II -0.6958
- I 0.9537
Mg¥/PO,* )
1I 0.6366

1 - case group, Il — control group

The data on the chemical composition of the cervical enamel
of teeth with WS and intact hard tissues are presented in previ-
ous works [17]. In the samples with WS there was determined a
greater amount of magnesium by 1.55 times, aluminum — by 4
times, sulfur — by 2 times, calcium by 14% [17]. Inversely pro-
portional correlation was revealed in the cervical region of the
samples of the case and control groups: high between carbon
and oxygen (r=-0.7844), carbon and phosphorus (r=-0.7998),
oxygen and calcium (r=-0.9069), moderate between carbon and
sodium (r=-0.5265), p<0.0001. Directly proportional correlation
of average strength was determined between: oxygen and so-
dium (r=0.5091), oxygen and phosphorus (r=0.6366), p<0.0001
The results of calculating their molar coefficient by groups are
presented in Table 3.
© GMN

There were the following indicators of molar coefficient in
the group of the samples with WS: Mg/P — by 1.63 times higher,
Ca/P by 24% higher, Mg/Ca by 4.7 times lower, P/Ca by14%
lower at comparison with clinically intact samples. There was
determined the following directly proportional correlation: very
high between Mg/P and Mg/Ca (r=0.9597), moderate between
K/Na and Ca/P (r=0.6155) p<0.0001.

The correlation analysis was performed to check the presence
of the relationship between the chemical composition of OF and
cervical enamel at the second stage of the study. The results of
the revealed correlation between the indicators of moderate and
high strength are shown in Table 4.

The distinctive feature of the relationships of the control group
was the presence of moderate directly proportional correlation:
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Na” with CI" (r=0.6926) and Mg*" (r=0.6463), inverse propor-
tional one: Na® with Ca*" (r=-0,6799) and PO,* (r=-0.6601),
Mg** with Ca*" (1=-0,5757) and PO > (r=-0.5975), p<0.0001.

The results of the revealed correlation between the indicators
of molar coeffici ts of moderate and high strength are given in
Table 5.

The correlation of molar coefficient of the control group
distinguished itself with the presence of high and moderate
strength: directly proportional — between Ca®"/Cl- and Na"/K*
(r=0.5117), Ca*/Mg* (r=0.7187), Mg*/Ca*" and PO,*/Ca*
(r=0.7055), inversely proportional — between Ca*/Mg** and
PO,*/Ca*(r=-0.5973), p<0.0001.

Successful prevention and treatment of NCCLs requires the
understanding of the risk factors and how these factors change
in individual patients over time [2]. Previous studies have shown
a significant relationship between tooth wear and OF physi-
cal properties [5,16]. The changes in OF physicochemical pa-
rameters are associated with the disturbance of mineralization
processes which is determined by its saliva mineralization po-
tential[16,18]. The salivary mineralization level in individuals
with NCCLs was higher than 0.5 which is probably due to the
increase in the amount of inorganic phosphate that is the factor
that enhances OF remineralizing property [16,19]. The miner-
alization potential, value of the dispersion coefficien and the
steepness of the dispersion of OF electrical impedance in the
patients with WS were significant y lower than in the control
group that is regarded as the decrease in its micellarity and min-
eralizing capacity [16].

As a result of the study, no significant differences have been
found in the chemical composition of mixed saliva of the per-
sons with WS and clinically intact dental hard tissues. Other au-
thors have not found any difference in calcium and phosphorus
content in OF patients with and without NCCLs either [20].

Taking into account the inter-element synergism and antago-
nism as well as the complex interaction at the level of a living
organism of individual microelements, a more sensitive indica-
tor of their relationship is the correlation between the ratios of cer-
tain element pairs. The imbalance in OF chemical composition led
to the decrease of important calcium-phosphorus coefficien in the
metabolic ratio [15]. It was significantly lower in the patients with
WS. Probably it explains the lower indices of Na/K in the main
group. The dynamics of the Na/K coefficien provides the informa-
tion on the activity of the sympathetic-adrenal system and the state
of the thyroid gland [21]. Many researchers confirm the role of en-
docrine pathology in the occurrence of NCCLs [6,20]. Aluminum,
which was significantly higher in the cervical enamel of WS teeth,
is able to influence thyroid function [22]

More calcium and phosphorus were detected (p<0.05) in the
cervical enamel of teeth with NCCLs while there was a tendency
towards the increase in the amount of magnesium (p>0.05)[17].
According to some authors’ view the increase in the content of
calcium and magnesium in samples with WS is a protective reac-
tion aimed at activating the process of mineralization (reminer-
alization) of enamel [10]. The amount of magnesium correlates
with the amount of calcium, since magnesium is a physiological
calcium antagonist and is important in phosphorus-calcium me-
tabolism [11,21,23]. The 4-time increase in the aluminum con-
tent in the surface enamel of the teeth with WS confirms other
researchers’ opinion about its role in the pathogenesis of NCCLs
[24]. And the accumulation of it by the hard dental tissues is not
important so much as the disturbance of the mineral metabolism
characterized by the change in the metabolism of calcium and
phosphorus [24].
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As may be supposed, only the outer enamel layer is prone to
mineralization/demineralization'’. It only explains the determina-
tion of the correlation of the chemical composition of enamel of the
teeth surface and OF. The revealed high level of directly proportion-
al correlation between Ca*/Mg*"and Ca**/PO,* in cervical enamel
and OF makes it possible to use the Ca*/Mg* molar coefficien as
an alternative indicator of enamel mineralization.

Conclusions. Apparently, there are significant individual dif-
ferences in the composition and properties of OF that are re-
sponsible for the onset and progression of tooth wear and which
are correlated with the chemical composition of the surface layer
of enamel and they may be the risk factors for the occurrence
of NCCLs. The non-invasiveness of the mixed saliva research
method makes it possible to include it in individual preclinical
diagnostics.
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