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ABSTRACT

Background. Complications following artificial abortion can lead to reproductive dysfunction and gynecological diseases,
endocrine disorders, infertility, and miscarriage. One of the most important tasks of practical healthcare is the introduction
of safer abortions and an adequate rehabilitation system, including early, as well as ultrasound, diagnostics of emerging
complications, into the practice of obstetricians and gynecologists.

Materials and methods. The study included 124 female patients (average age, 34.8+1.7 years) who applied for pregnancy
termination in the first trimester. The women were divided into three groups. Group 1 included 52 (42.0%) female patients who
received magnetic-infrared-light-laser and ozone therapy to prevent complications following a medical abortion in a complex
of therapeutic measures with antibacterial drugs. Group 2 included 24 (19.3%) patients who had dysbiosis, allergic reactions,
and drug disease and who used magnetic-infrared-light-laser and ozone therapy without antibiotics to prevent postabortion
complications. The control subgroup comprised 48 (38.7%) patients who did not receive treatment for the prevention of
complications.

Results. A more rapid change in the size of the uterus toward normalization was noted in women in groups 1 and 2 who
received preventive measures. In addition, 1(2.0%) patient in group 1, 1 (4.1%) in group 2, and 3 (6.2%) in the control group had
an exacerbation of bilateral chronic salpingo-oophoritis.

Conclusions. The use of modern technologies (magnetic-infrared-light-laser and medical ozone therapy) with and without
antibacterial therapy as preventive measures has a positive effect on uterine contractility and reduces the risk of inflammatory
complications in the first months following artificial termination of pregnancy. Ultrasonography of the pelvic organs and laser
biophotometer can be used as diagnostic tests and can assess the development of complications following a medical abortion.

Keywords: medical abortion; magnetic-infrared-light-laser; ozone therapy; ultrasound of the pelvic organs; laser
biophotometry.
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MarHuuto-uH¢pakpacHas-cBeTonasepHas Tepanus
W 030HOTEpanus B KOMMJIEKCHOM JleYeHUM
canbnuHroodoputa nocne MefULMHCKOro abopra

A.3. 3cepo.a, A.10. UcnamoBa

[larecTaHcKuin rocyAapCcTBEHHbIN MeAULMHCKUA yHUBepcuTeT, Maxaukana, Poccus

AHHOTALUA

Beepenue. OcnoxHeHWs nocne Npou3BOACTBA apTUdULMaNbHOrO abopTa NPUBOLST K HApYLLEHWUSM PenpOaYKTUBHON (YHK-
MM M pa3BUTUIO TMHEKONOTMYECKUX 3ab0/1eBaHNI, SHLOKPUHHBIX HApYLLEHMIA, Becnnoauio, HeBblHALLMBaHWID bepeMeHHOCTM.
OAHoi U3 BaXKHEMLLMX 3a[,a4 NPAKTMYECKOr0 34PaBOOXPaHEHNA ABNIAETCA BHEAPEHWE B NPAKTMUECKYIO IeATeNbHOCTb aKyLue-
pOB-rMHeKonoroB bonee besonacHbix abopToB M afeKBaTHOW CUCTEMbI peabunuTaumm, BKIIOYAKOLWMX PaHHIOW, B TOM YKUCTie
YNbTPa3BYKOBYI0, ANArHOCTUKY (hOPMUPYIOLLMXCA OCTIOMHEHMHN.

Matepuanbl u Metopapl. B uccnepfoBaHue BRWYeHbl 124 eHLWMHb, obpaTuBluMecs Ans npepbiBaHWUS GepeMeHHOCTH
B | TpuMecTpe, cpeaHuin Bo3pacT KoTopbix coctaBun 34,8+1,7 ropa. XeHwumH pasgenunu Ha 3 rpynnbl: B 1-10 OCHOBHYI0
rpynny Bown 52 (42,0%) eHLWMHBI, KOTOPbIM 4115 NPOdUNAKTUKN OCIOXKHEHWI Noce MeAULMHCKOro abopTa B KOMMeKce
neyebHbIX MeponpuATMiA C aHTUbaKTepUabHBIMU NpenapaTamMy NPUMEHAU MarHUTO-MH(DPaKPacHy0-CBETONIA3ePHYI0 U 030-
HOTepanuio; Bo 2-10 OCHOBHYH rpynny Bowyn 24 (19,3%) naumeHTKU, KOTOPLIM B CBA3M C AncbaKTepuo3oM, annepruyeckumm
peaKLMAMM, NeKapCTBEHHOW H0Ne3Hb0 AN nMpodMNaKTUKKU NocneabopTHbIX OCNOXHEHUN NPUMEHSNIM MarHUTO-MH(paKpac-
HY0-CBETONA3epHYI0 U 030HOTepanuio 6e3 aHTMBMOTUKOB. KoHTponbHY rpynny cocTaBunm 48 (38,7%) HeHLMH, KOTOpbIM
He NpoBoAMAach NPOGUNAKTUKA OCOXHEHMIA.

Pesynbratbl. OTMeueHo 6onee bbICTpoe M3MeHeHME pa3MepOB MaTKU B CTOPOHY HOPManu3auuu Y JeHwwH 1-i u 2-i oc-
HOBHO IPYNMbl, KOTOPLIM NPOBOAMNMCH NPpodunaKTUieckue MeponpusaTus. KpoMe Toro, y 1 (2,0%) naumeHTkn 1-i 0CHOBHOIA
rpynnbl, y 1 (4,1%) naumeHTkY 2-1 ocHOBHOM rpynnbl Uy 3 (6,2%) NaLUMEHTOK KOHTPOJSIBHOW FPYNMbI MMeNo MecTo 0bocTpeHne
LBYXCTOPOHHEr0 XPOHUYECKOr0 CaNbnuHroodopuTa.

3akniouenue. [lpuMeHeHWe COBPEMEHHBIX TEXHOMOTMI (MarHUTO-MH(paKpacHas-cBeToNa3epHas Tepanus U MeaULMHCKMIA
030H) B KOMMNJEKCE C aHTUbaKTepuUabHOI Tepanueli 1 be3 Heé B KauecTBe NPOGUNIAKTUYECKUX MEPONPUSTMIA OKa3bIBaeT Mo-
NOKUTENBHOE BAIMAHUE HA COKPATUTENbHYI0 CMOCOBHOCTL MATKW W NO3BONSET CHU3UTL PUCK OCNOMHEHWIA BOCTIANIMTENIBHOTO
XapaKTepa B nepBble MecsLbl MOC/e MCKYCCTBEHHOTO mpepbiBalns 6epemeHHocTW. Y3W opraHoB Manoro Tasa M NnasepHas
BrodoToMeTpus MOryT BbITb NPUMEHEHDBI B KaYeCTBe AMArHOCTUHECKOro TECTa M OLLEHKU Pa3BUTUS OC/IOKHEHMI nocne rpo-
M3BOACTBA MeAMLMHCKOro abopta.

KnioueBble cnoBa: MeMUMHCKWIA abOpT; MarHUTO-UHpaKpacHas-cBeToNa3epHasn Tepanus; o3oHoTepanus; Y3W opraHos
MaJioro Tasa; NlasepHas 6uopoToMeTpus.
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ORIGINAL STUDY ARTICLE

INTRODUCTION

Complications of artificial termination of pregnancy are
associated with a variety of adverse outcomes, including
reproductive, gynecological, and endocrine disorders, infer-
tility, and miscarriage [1-3]. Consequently, one of the most
significant considerations for obstetricians and gynecologists
is providing their patients with safe methods of abortion and
adequate rehabilitation options. This encompasses the early
diagnosis of complications, including the use of ultrasonog-
raphy [4-6].

Ultrasonography is a readily accessible diagnostic tool
currently used in obstetrics and gynecology to obtain im-
portant medical information [7-9]. A transvaginal ultrasound
is an imaging procedure used to diagnose a pregnancy as
early as 57 days of period delay. At this time, a gestation-
al sac is visualized in the intrauterine cavity; its diameter in
millimeters is approximately equivalent to the number of
days of delay. Ultrasound may usually visualize a develop-
ing embryo and detect its heartbeat as early as 5—6 weeks
after conception. A post-abortion pelvic ultrasound provides
a comprehensive examination of the intrauterine cavity and
uterine appendages, aimed at detecting retained products of
conception [10, 11].

A laser biophotometer is a device that measures the in-
tensity of tissue-reflected laser light at specific wavelengths
[12]. The method allows for objective treatment follow-up
on a case-hy-case basis with high diagnostic significance by
assessing visually unchanged structures. Biophotometers are
based on algorithms that regulate laser light characteristics.
The optical properties of body tissues can be influenced by
a number of factors, with the most pronounced effect being
that of variations in blood supply resulting from inflamma-
tion, thermal exposure, and other factors [13, 14]. Abnor-
malities in a specific organ may affect its optical properties,
which eventually return to normal during recovery.

It is essential to measure the impact of laser light expo-
sure on a hiological object [15-16]. The main characteristics
of incident light that are currently considered include wave-
length, output power, laser beam diameter and distribution,
and exposure time.

MATERIALS AND METHODS

The study included 124 women (mean age: 34.8+1.7
years) who sought a first trimester abortion. The participants
were divided into three groups. Treatment group 1 (n=52,
42.0%) received preventive treatment for post-abortion com-
plications, which consisted of antibacterial therapy in combi-
nation with magnetic infrared laser (MIL) therapy and ozone
therapy. Treatment group 2 (n=24, 19.3%) included patients
with dysbhiosis, allergy, or drug disease, who were not ad-
vised to use antibiotics and received a combination of MIL
and ozone therapy. The control group consisted of 48 wom-
en (38.7%) who did not receive any interventions to prevent
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post-abortion complications. The patients were randomly
assigned to study groups.

The patients underwent standard clinical examination and
pelvic ultrasound. A laser biophotometer with an integrating
recording camera was used to measure the laser light reflec-
tion of the uterine appendages.

RESULTS

Prior to surgical termination of pregnancy, an ultrasound
examination was performed in all subjects to assess the
gestational age, identify an embryo in the gestational sac,
determine the embryo's heartbeat, and assess concomitant
pelvic abnormalities. The gestational age was determined by
measuring either the diameter of the gestational sac or the
length of the embryo.

In approximately half of all cases (50.9%), ultra-
sound-guided surgical procedures were employed. With uter-
ine evacuation, the endometrial echo complex (EEC) exhibited
a gradual shift from a round/oval to an elongated and slit-
shaped configuration, accompanied by a gradual decrease
in the anteroposterior dimensions of the uterus. Following
the complete evacuation, the EEC pattern corresponded to
a hyperechoic and often non-uniformly thickened strip with
ultrasonic amplification.

On Day 7 or 8 post-abortion, 97 patients (78.2%) had a
follow-up pelvic ultrasound to assess the intrauterine cavity,
anteroposterior dimensions, and uterine contents.

A comparative analysis of ultrasound images demonstrat-
ed that postoperative uterine dilation was observed in 4 pa-
tients (7.8%) in Group 1 who received MIL therapy + ozone
therapy in combination with antibiotic therapy, 2 patients
(8.3%) in Group 2 treated who received ML therapy + ozone
therapy without antibiotics, and 9 control patients (18.8%).
Uterine dilation can be generally explained by the presence
of liquid in the uterus, which may include liquid blood, blood
clots, and decidual residues. In patients from Groups 1 and
2 who received preventive treatment, the uterine dimensions
returned to normal faster than in control patients.

Moreover, one patient in Group 1 (2.0%), one patient in
Group 2 (4.1%), and 3 control patients (6.2%) experienced ag-
gravation of chronic bilateral salpingo-ophoritis. Ultrasound
examination revealed that the fallopian tubes were dilated,
diffusely thickened, and elongated, with heterogeneous con-
tents and increased sound conductivity. The ovaries were
enlarged and slightly hyperechoic; the follicular apparatus
(follicles) was not visualized. Furthermore, there was tender-
ness to transducer pressure on the ovaries. One-half of these
patients had free fluid accumulation within the rectouterine
pouch.

At Visit 2 (1 month post-abortion), no patients from
Groups 1 and 2, compared to 6 control patients (12.5%),
had signs of uterine dilation, which was identified as an ev-
ident risk factor for chronic endometritis. Given the patients'
expressed desire to preserve their fertility, a second cycle
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Fig. 1. Dynamics of the optical reflection coefficient of complications after medical abortion.

of MIL therapy + ozone therapy was performed using the
approved treatment schedule for the prevention of chronic
endometritis.

We used the biophotometric method for recording the
optical reflection from the uterus and uterine appendages.
It was found that the mean reflection coefficient decreased
by 28% to 29.8+2.5 AU (normal 42.7+3.2 AU) on Day 1
post-abortion.

On Day 4 or 5, the reflection coefficients in Groups 1 and
2 changed insignificantly, with an increase by 3.0% and 2.6%,
respectively, but no more than 30.1+1.4 AU, compared to
control patients whose values remained largely unchanged
until Day 6 or 7. The reflection coefficients in Groups 1
and 2 demonstrated a notable shift as early as Day 7 or 8
post-abortion, compared to Day 9 or 10 in control patients.

Biophotometric monitoring reliably demonstrated a signif-
icant difference in the complicated course of the post-abor-
tion period between the study patients (Fig. 1).

On Day 4 or 5, the combination therapy of post-abortion
complications resulted in a reduction of the reflection co-
efficients to 26.7 AU in two patients (3.9%) from Group 1,
three patients (8.3%) from Group 2, and nine control patients
(18.8%). This reduction was accompanied by clinical deteri-
oration, including fever and pain syndrome. These patients
required antibacterial therapy for the aggravation of pelvic
inflammatory disease. All patients continued the combination
of MIL therapy + ozone therapy.

The biophotometric analysis revealed the patterns associ-
ated with treatment failures. The lack of clinical improvement
and persistence of inflammatory signs were evidenced by a
significant decrease in the reflection coefficients to 28.2+2.6
AU, which required more aggressive treatment strategies.

CONCLUSION

The data available from patients' medical histories and
clinical, laboratory, and instrumental assessments suggest
that the risk of post-abortion complications is attributed to a
number of factors. Advanced technologies, such as magnetic
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infrared laser therapy in combination with ozone therapy,
with and without antibacterial therapy, improve uterine con-
tractility and reduce the risk of inflammatory complications
in the initial post-abortion period. Pelvic ultrasound and laser
biophotometers can be used as reliable diagnostic tools to
determine the probability of post-abortion complications.
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AOMO/THUTENNbHASA UHOOPMALIUA

Bknap aBTopoB. 0ba aBTOpa BHEC/IM CYLLLECTBEHHBIN BKNAL, B pas-
paboTKy KOHLLeNLWW, NpoBeAEHNE UCCNel0BaHMS U NOAMOTOBKY CTa-
bW, MPOYAM 1 006pUIN MHANBHYI0 BEpCUIO Nepef, nybnmKaLuen.
®uHaHcupoBaHMe. ABTOpHI 3asBNAIOT 00 OTCYTCTBMM BHELLHErO
(MHaHCMpOBaHUS NPU NPOBESEHNN UCCNEA0BAHUS.

KoHdnukT mHTepecoB. ABTOpLI [JEKNAPUPYIOT OTCYTCTBUE SBHbIX
U NoTeHUManNbHbIX KOHPMKTOB MHTEPECOB, CBA3aHHBIX C MybnnKa-
Lmel HacTosLLIEN CcTaTbu.

3THyeckoe yTBepXaeHUe. [1poBeaeHVe UCCenoBaHMs 0f0bpeHo
JIoKanbHbIM 3TUYECKMM KOMUTETOM [larectaHcKoro rocyAapcTBeH-
HOro MedMLMHCKOro yHuBepcuTeTa (npaTokon N2 12 ot 22 nekabps
2022r.).
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WUndopmupoBaHHoe cornacue Ha ny6nukaumio. Bce naumeHt-
KW, y4acTBOBaBLUME B MCCNeaoBaHWKM, nognucann HEOﬁXO,El,VIMbIe
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