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Summary. Relevance. Approximately 1.5% to 5% of patients with closed head injuries have damage to the optic pathways
(4—6 per 100,000 population per year). TMS is a new, relatively safe, non-drug method for the treatment of various diseases
and consequences of injuries of the nervous system. The introduction of the method into everyday clinical practice will
optimize the treatment and rehabilitation programs for patients. The purpose of the study. To evaluate the effectiveness of
simultaneous color and magnetic stimulation in the prevention of traumatic optic neuropathy. Material and methods. Color
and magnetic stimulation were performed in addition to traditional treatment methods in 37 patients with hemodynamic
changes detected in eye artery dopplerography. All patients underwent dopplerography of the eye arteries and a comprehensive
ophthalmological examination, including: visiometry, tonometry, perimetry, study of visual evoked potentials (VEP). Conclusions.
All ophthalmological examination results have increased significantly. In the prevention of traumatic optic neuropathy, the use of
color and magnetic stimulation has increased the effectiveness of treatment.

Keywords: color and magnetic stimulation, eye artery dopplerography, visual evoked potentials, eye injury; traumatic optic
neuropathy.
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AnHOTauma. AKTyanbHoCTb. [1pnbnnanTensHo ot 1,5 o 5% nocTpafaBLlUMX C 3aKPbITbIMU YEPENHO-MO3rOBbIMY TPaB-
MaMU UMEIOT MopaxeHue 3puTeNbHbIx nyTel (4—6 Ha 100 000 HaceneHua B rof). TMC — HOBbIW, OTHOCKTENbHO Be3onac-
HbI, HeMeaMKaMEeHTO3HbIN METO NIeYeHNs pasfnyHbIX 3aboneBaHnii U NOCNeACTBUIN TpaBM HEPBHOM c1ucTeMbl. BHeapeHue
MeToAa B MOBCEAHEBHYHD KIIMHWYECKYHO MPakKTUKY MO3BOANT ONTUMM3MPOBATL NevebHO-peabunmTalmoHHble NporpaMMbl
nauveHToB. Lienb uccnepgoBanus. Lienbio gaHHOMo nccnenoBaHnst Ob110 OUeHUTb 9dEKTUBHOCTD LIBETOBON Y MarHUTHOM
CTUMYNAUMM B NPOOUNaKTUKE TPaBMaTUYECKOW HeponaTum 3puTenbHoro Hepea. MaTtepuan u metogbl. LiBeToBas v mar-
HWUTHas CTUMYNALUMA NPOBOAWMMACE B AOMOSHEHWE K TPaAUUMOHHLIM MeTodaM feverHus y 37 naunveHToB ¢ reMoavHaMmnye-
CKVMUW M3MEHEHUSIMU, BbISIBAEHHBIMM NPpW Aonnaeporpadommn rasHbix apTepuin. Bcem naumeHTam BbiNONHAAACh AONMIepo-
rpadounst apTepwi rnasa v KOMMIeKCHoe oTanbMonornyeckoe obcnefoBaHmne, BKIKOYaroLLee: BU3MOMETPUIO, TOHOMETPUIO,
NepuMEeTpUIO, NCCRefoBaHNe 3pUTeNbHbIX BblI3BaHHbIX NoTeHUManos (3Br1). Pe3ynbTaTbl U 3akntoveHune. Pe3ynbTaThl BCEX
o TanbMonornyeckmx 0b6cnefoBaHnii 3Ha4MTENbHO NOBbLICUANCE. B NpodmnnakTrke TpaBMaTUYECKON HeponaTum 3puTenb-
HOro HepBa MCMNOb30BaHNE LIBETOBON N MAarHWTHOW CTUMYNSILIMK NOBBICKI0 3AMEKTUBHOCTb NIEHEHMS.

KnioueBble cnoBa: L|BeTOBasA U MarHUTHad CTUMYSLMS, JJ.OFII'IﬂepOFpad.)I/Iﬂ apTepvn?l rnasa, 3puTesibHblE BblI3BaHHbIE
noTeHUnanbl, TpaBMa rf1asa,; TpaBMaTn4eckad ontTmn4veckad Hel;lpOI'IaTI/lFl.
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AnHoTauma. [lonsap6nuru. bolw Mus ENuK WmKacTnaHuwmn BynraH ogamMnapHUHr TaxmuHaH 1,5 gaH 5% rava Kypuu
ynnapu 3apapnaHuiiv unaH kedaam (Mvnura 100 000 axonura 4—6). TMC — acab TUSUMUHUHE Typav Kacanavknapu sa
LWMKaCTNaHWLLNapW OKMBaTNapuHW AaBonall y4YyH AHrMM, HucbaTaH xaBMCU3, HOMeOMKAMEHTO3 YyCynaup. YCYNHWU KyH-
JanuK KIMHWK aManuéTtra Xopuin etul 6emMopfapHM AaBonall Ba peabwnutauvst AacTypiapuHM OnTuMannawTupaau.
TapkuKoT Makcagmu. TpaBMaTUK ONTUK HEMPONaTUSHX ONANHW ONVLLAE PAHMIX Ba MarHUTAM CTUMYNAUMAHWUHI caMapanop-
rvHn 6axonaw. MaTtepuan Ba ycny6nap. Ky3 apTepvanapu gonneporpadousicnaa reMoavHaMuyK yarapuiinapy aHukIaH-
raH 37 Ta 6emopfa aHbaHaBWI faBonall ycynnapuaaH Talkapu, paHrIvM Ba MarHUTan CTUMYNAUMa amanra Olwmpuian.
bBapya 6emopnap Ky3 apTepvanapu 4onneporpadousicu Ba KEHI KaMPOBAN 0P TanbMONOMMK TEKLUMPYBAAH YTKasunaw, ynap-
ra Kynuparmnap Kupagu: BU3VOMETPUS, TOHOMETPUS, NEPUMETPHUSA, BU3yan Yakmpunrad noteHumannapHu (BYM) ypraHuu.
HaTtwuxa Ba xynoca. bapya odpTanMONOruK TeKLIMPYB HaTWXKanapy ceannapaun gapaxaga owan. TpaBMaTuK ONTUK Herpona-
TUAHW ONAMHW ONLLIAA PAHIIW Ba MarHUTAN CTUMynaumanad dpornganaHvil faBonall camapagopavruiy OLMPAN.

KanuT cy3nap: paHr Ba MarHuT CTUMYSILUMS, K3 apTepusicn fonneporpadvsicy, BU3yan yiFoTyBuM NoTeHumannap, Kys-

HUHT LUMKACTaHWULLN, TpaBMaTUK ONTUK HeVIpOﬂaTIAﬂ.

MkTunboc yuyH:

AraamoBa C. C., XvkmaToB M. H. TpaBMaTuK ONTUK HellponaTusa npodunaktTmkacuga usmotepanesBTuK MyonaxanapHuHr
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Relevance. Approximately 1.5% to 5% of patients
with closed head injuries have damage to the optic
pathways (4—6 per 100,000 population per year).
These injuries can be divided into anterior and posterior.
Anterior lesions show ophthalmoscopic abnormalities
(occlusion of the central retinal artery) and are usually
associated with various easily recognizable lesions of
the eyeball. Anterior lesions may include optic nerve
avulsion, traumatic anterior ischemic optic neuropathy,
anterior optic sheath hematoma, and compression of
the optic nerve by anterior orbital hematoma. Posterior
lesions, on the other hand, are often not detected by
ophthalmoscopy, but disc edema (acutely) and optic
nerve pallor (eventually) occur. Posterior traumatic optic
neuropathy is characterized by loss of vision that occurs
in the presence of an afferent pupillary defect (APD) but
without evidence of damage to the eye or optic nerve.

Currently, only descriptions of individual clinical
cases of the use of Transcranial magnetic stimulation
(TMS) in the treatment of the consequences of
traumatic brain injury (TBI) have been published in
the literature; blind placebo-controlled studies with
a large number of patients have not been conducted.
Animal model studies have been published suggesting
the effectiveness of this method in the rehabilitation
of patients. They show the effect of using TMS in
the form of a decrease in apoptosis, an increase in
neuronal activity, and an increase in the expression
of neuroplasticity markers [1-3]. The description of
TMS-induced epileptic seizures in the treatment of
TBI consequences causes some concern, however,
it is indicated that these seizures occur when

high-frequency stimulation (>5 Hz) is used, while the
use of low-frequency stimulation is considered a safe
technique [4]. Significant clinical improvement has been
described with TMS in patients with mild TBI. In a study
by L. Koski et al. showed a decrease in the severity of
headache, sleep disorders and improvement of cognitive
functions in the treatment of mild TMS TBI [5]. Separate
publications on the use of TMS in the treatment of
severe TBI show a clinical improvement, in particular,
in cognitive functions, primarily visuospatial perception
and executive functions [6, 7]. In the treatment of
syndromes of impaired consciousness and vegetative
state, no clinical improvement was found [8—10]. Thus,
TMS is a new, relatively safe, non-drug method for the
treatment of various diseases and consequences of
injuries of the nervous system. The introduction of the
method into everyday clinical practice will optimize the
treatment and rehabilitation programs for patients.

The purpose of the study: to evaluate the
effectiveness of simultaneous color and magnetic
stimulation in the prevention of traumatic optic
neuropathy.

Material and methods. We used color and
magnetic stimulation of the optic nerve in addition to
the traditional methods of drug treatment (dehydration
therapy, local neuroprotective therapy) in 37 patients
with hemodynamic changes during dopplerography
of the ophthalmic arteries. In the control group, 19
patients received only conservative treatment. Age of
patients 18—55 years; 25 men, 12 women. All patients
underwent dopplerography of the ophthalmic arteries
and a comprehensive ophthalmological examination,
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which included: visometry, tonometry, perimetry of
the spherical perimeter and the study of visual evoked
potentials (VEP) using the Neuro-MEP-NeuroSoft
apparatus.

During the treatment, the apparatus TMS-12
developed by LMO 000 was used. The monocular light
emitter installed on the glasses included in the TMS-12
kit makes it possible to carry out the procedure of color
stimulation simultaneously with transcranial magnetic
stimulation. To do this, a monocular light emitter is put
on special glasses. During the procedure, the magnetic
examiner is located in the zones along the projection of
the optic nerve, which provides the regime of a moving
magnetic field. The direction of movement changes every
minute to reduce the adaptability of the body. The speed
of its movement (modulation frequency) can be adjusted
from 1 to 16 Hz, which provides a very wide choice of
frequency to optimize the treatment parameters. The
treatment was carried out for 20 minutes every day for
10 days. Patients in the control group received treatment
according to the traditional scheme.

Results and discussion. To assess the effectiveness
of the therapy, an analysis of the Doppler ultrasound
parameters of 90 eyes in dynamics was carried out (15
eyes in each group, before and after treatment).

The parameters of artery ophthalmicus (AQ)
ultrasound before the start of treatment were 19.1+0.14
cm/s in the main group, and 20.6£0.12 cm/s in the
control group. A decrease in the initial level of the
maximum systolic blood flow velocity (Vs) and an
increase in the resistance index Rl in all the studied
groups, as well as a decrease in the ischemia coefficient
(IC) by 10—13% were revealed.

Indicators of blood flow velocity in the AO in patients
in the main group after treatment (10 days) increased by
610 29.1 £0.21 cm/s, in the control group this indicator
was 24.4 i.e, more by 4. At T month of observation, it
was found that the blood flow velocity in the AO in the
main and control groups was 29.3+0.17 and 23.5+0.11
cm/s, respectively (it was stable). After 3 months, in
patients of the main group, it was revealed: a slight
decrease in the blood flow velocity in the AO by 3,
amounting to 26.5+0.15 cm/s (p<0.05).

Studies of blood flow in the vessels of the eye in
patients of the control group in the period from 1 to 3
months, there was a decrease in the achieved functional
indicators, namely, the intensity of chorioretinal
microcirculation decreased in AO by more than 10. This

REFERENCES

1. Seynaeve L., Devroye A.,, Dupont P., Van
Paesschen W. Randomized crossover sham-controlled clinical
trial of targeted low-frequency transcranial magnetic stimulation
comparing a figure-8 and a round coil to treat refractory
neocortical epilepsy. Epilepsia. 2016; 57 (1): 141-50. https://doi.
org/10.1111/epi.13247

2. Chou., Hickey P. T, Sundman M., SongA.W., Chen N. Effects
of Repetitive Transcranial Magnetic Stimulation on Motor
Symptoms in Parkinson Disease. JAMA Neurol. 2015; 72 (4):
432. https://doi.org/10.1007/jamaneurol.2014.4380

was confirmed by an increase in Rlin all vessels by 4.2%
and a decrease in IC by 2.5% from the initial level, which
indicates the progression of the chorioretinal ischemic
process and the further development of TON.

As a result of the combined physiotherapy,
visual acuity improved by 0.3—0.5 in 68% of patients;
expansion of the field of view: on average by 85 + 35
degrees; visual evoked potentials: in 80% — an increase
in amplitude by 2—4 uV, a decrease in latency by 20—35
ms. Subjective assessment of the condition: according
to the patients, "began to see better, including small
letters”, increased efficiency, discomfort in the eyes,
headache disappeared, sleep and mood improved.

Side effects were not observed. As a result of the
combined physiotherapy, there was an improvement
in visual acuity in 70% of patients in the comparison
group by 0.2-0.4; expansion of the field of view: on
average by 85 + 35 degrees; visual evoked potentials: in
80% — an increase in amplitude by 2—4 pV, a decrease in
latency by 20—35 ms. In the control group, improvement
in visual acuity occurred in 28% of patients by 0.1;
expansion of the field of view: on average by 25 + 5
degrees; visual evoked potentials did not change. Thus,
according to the data of the study, the effectiveness of
the new method of physiotherapeutic neuroprotection
is significantly higher than the traditional method of
magnetotherapy to the orbit area.

Conclusions. Thus, the analysis of the results of
combined surgical and joint ophthalmic conservative
treatment of patients in the main group showed
a significant improvement in hemodynamic parameters,
which indicate stabilization of the ischemic process in
95% of cases.

Conservative treatment used in the control group
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