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Neuropathic dysesthetic pain (NDP) is the most common type of neuropathic pain seen in patients with multiple
sclerosis (MS).

The study aims to determine the characteristics of the nociceptive flexor reflex (NFR) at the onset and features of
the course of NDP in patients with MS.

Two hundred forty-one patients with MS were included in the prospective study. Each patient received the Pain-
DETECT questionnaire and was instructed on the rules for filling it out. In cases of diagnosis of NDP (according to the
PainDETECT questionnaire >18 points), patients were invited to the clinic for an initial examination of NFR, which
tentatively corresponded to the debut of NDP. A repeated study of NFR was carried out after 1 month. Patients who
reported NDP during the 1-month study were invited to the next 3-month NFR study. As a control, an NFR study was
conducted in 10 MS patients who had no pain during the last month. The neurophysiological study was performed
using the Neurosoft MVP-2 electroneuromyography. Among patients with MS, NDP was associated with a significant
decrease in NFR pain threshold and NFR threshold compared with patients without pain. The course of NDP was
accompanied by a further decrease in NFR pain and NFR threshold at 1 and 3 months compared to the initial value.
In addition, at the 3-month follow-up, patients with NDP still present had a significant reduction in NFR threshold
compared with patients without NDP at that time. A decrease in the NFR threshold of 20% or more 1 month after the
onset of NDP appeared to be a reliable prognostic marker of future NDP chronicity.

Key words: multiple sclerosis, neuropathic pain, neuropathic dysesthetic pain, nociceptive flexor reflex, chronic-
ity.

Connection of the publication with planned re-
search works.

The work is a fragment of the SRW “Optimization of
diagnosis, prognosis and prevention of neuropsycholog-
ical disorders in organic nervous system diseases”, state
registration number 0120U104165.

Introduction.

In recent years, scientists and clinical neurologists
have paid much attention to various aspects of neuro-
degenerative and neuroinflammatory pathology [1]. In
particular, the problem of neuropathic pain is of particu-
lar importance in patients with multiple sclerosis (MS),
the prevalence of which among this population is more
than 22% [2]. Among the types of neuropathic pain,
neuropathic dysesthetic pain (NDP) is the most common
(from 12% to 28%) in patients with MS [3]. NDP in MS

Among the neurophysiological methods of studying
pain phenomena, considerable attention is paid to the
nociceptive flexor reflex (NFR) [5, 6, 7, 8]. NFR is an ob-
jective and reliable tool for studying both the nocicep-
tive spinal system (the reflex arc of the NFR closes in the
spinal cord) and the mechanisms of descending supra-
spinal nociceptive (antinociceptive) control [5, 6]. How-
ever, until now, the neurophysiological features of the
occurrence and subsequent course of NDP in patients
with MS have not been studied, although these data can
be a theoretical basis for a deeper understanding of the
etiopathogenetic mechanisms of the phenomenon of
NDP in MS.

The aim of the study.

To determine the characteristics of NFR at the onset

has a central genesis and arises as a result of damage to
the somato-sensory system of the brain and (or) spinal
cord [4].

and peculiarities of the course of NDP in patients with
MS.
Object and research methods.
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The study was conducted in the center for
patients with multiple sclerosis on the basis

Table 1 - Longitudinal characteristics of NFR in patients with

first diagnosed NDP

of the communal enterprise “Poltava Region-
al Clinical Hospital, named after M.V. Sklifos-

Indicators

Examination

first-time after 1 month after 3 months

ovsky of the Poltava Regional Council”.

pain threshold, mA|21,5 (16,0-25,0)*

18,0 (12,5-23,8)* (12,0 (10,0-19,5)* **

Criteria for including patients in the study:

NFR threshold, mA|24,0 (18,0-27,0)* [18,0 (14,0-26,0)* **15,0 (12,5-20,0)* **

1. Clinically valid MS, according to McDon-
ald’s 2017 criteria.

2. Age over 18 years.

3. Written consent of the patient to par-
ticipate in the study.

Criteria for excluding patients from the

Notes: * — significant difference (p<0.05), according to the U-Mann-Whitney test,
compared to indicators in patients without pain; ** — significant difference (p<0.05),
according to Friedman’s test with a posteriori comparisons according to Dunn’s test,
compared to the initial values of the indicator.

Table 2 - Longitudinal characteristics of the NFR pain thresh-
old, depending on the duration of the NDP, (mA)

study:

. . . i E inati
1. Speech disorders (aphasia, dysarthria), Dur;t[')%n if P, afte)r(imr::)ant:n P ——
which significantly limit communication with
the patient 1-3 months 19,5 (17,3-25,0) | 19,0 (16,5-22,3) | 27,5 (22,3-35,8)
2. Violations of the writing function, which [>3months 22,0(16,0-24,5) | 18,0(9,0-23,0) | 11,0(9,5-12,5)* **

do not allow completing questionnaires prop-
erly.

3. Diseases of the central nervous system,
which can potentially be the cause of NDP.

4. The presence of NDP during the screen-
ing examination (according to the PainDETECT question-
naire >18 points).

Among 268 patients who met the inclusion/exclu-
sion criteria at the first examination, 241 patients agreed
to participate in the research.

Each patient who consented to participate in the
study received the PainDETECT questionnaire and was
instructed on the rules for filling it out. Patients had to
fill out the PainDETECT questionnaire when they had any
new pain and send the data to us in any way convenient
for them (by phone, via messengers, during a visit to the
clinic). In cases of diagnosis of NDP (according to the
PainDETECT questionnaire >18 points), patients were
invited to the clinic for an initial examination of NFR,
which tentatively corresponded to the debut of NDP. A
repeated study of NFR was carried out after 1 month.
Patients who reported NDP during the 1-month exami-
nation were invited to the next 3-month NFR study.

Additionally, as a control, an NFR study was conduct-
ed on 10 MS patients who had no pain during the last
month.

The neurophysiological study was performed using
the Neurosoft MVP-2 electroneuromyography. To in-
duce NFR, the cathode of the recording electrode was
placed on the abdomen and the anode — on the tendons
of the biceps femoris muscle. Stimulation was carried
out behind the lateral bone with a surface stimulating
electrode with a fixed distance (2 cm from each other,
the cathode — more proximally, the anode — more dis-
tally). The grounding electrode was fixed in the middle
between the stimulating and recording electrodes. The
recordings were made at the same time of day (between
10:00 and 11:00). The patient was lying on his
back, without external stimuli in a maximally re-

group.

Notes: * — a significant difference (p<0.05), according to the U-Mann-Whitney test,
compared to indicators with a duration of NDP of 1-3 months in an identical period;
** — significant difference (p<0.05), according to Friedman’s test with a posteriori
comparisons according to Dunn’s test, compared to the initial values in the identical

the electric current that causes the appearance of the
RIIl component of the NFR. NFR studies began with a
stimulus value of 5 milliamps (mA), gradually increasing
the intensity at arbitrary intervals until the appearance
of pain and the RIll component of NFR [5, 6, 7, 8].

Quantitative values were presented as median (Me)
and interquartile range (Q1-Q3) (25%-75%). The reli-
ability of differences between quantitative features was
performed using the nonparametric paired Mann-Whit-
ney U test (between two independent samples), Wil-
coxon’s T-test (between two dependent samples) and
Friedman’s test with a post hoc comparison by Dunn’s
test (between three or more dependent samples). To
evaluate the diagnostic significance of quantitative NFR
features in predicting the clinical course of NDP, the
method of ROC curve analysis with calculating the area
under the curve (AUC), sensitivity and specificity of the
model with 95% confidence interval (Cl) was used. The
Youden'’s index highest value determined the quantita-
tive trait’s optimal threshold value. In all cases, differ-
ences at p<0.05 were considered significant.

Research results.

In patients with MS without pain, the following NFR
parameters were recorded: pain threshold -31.0 (25.8-
35.5) mA, NFR threshold — 32.0 (25.8-35.5) mA.

During the 2-year period, 32 patients reported the
onset of NDP and consented to a neurophysiological ex-
amination. Among 32 cases of newly diagnosed NDP, it
lasted up to 1 month in 3 patients, up to 3 months in 8,
and longer than 3 months in 21.

As shown in table 1, in patients with newly diag-
nosed NDP, both at the conditional debut of NDP and at
subsequent examinations, there is a significant decrease

Table 3 - Longitudinal characteristics of the NFR threshold,

depending on the duration of the NDP, (mA)

laxed state. At the same time, the knees were
bent at an angle of 130°, and the foot in the
ankle-foot joint at an angle of 90°. For patients’

Duration of
NDP

Examination a
after 1 month

first-time after 3 months

convenience and to avoid a long procedure, we

1-3 months

20,5 (15,8-26,0) | 22,0 (16,5-27,5) 20,5 (19,3-28,5)

performed unilateral stimulation — on the left

>3 months

24,0 (17,5-28,0) 16,0 (11,0-20,0)** 14,0 (11,5-15,5)* **

leg. The NFR pain threshold was studied — the
minimum value of the electric current at which
the patient first indicates the appearance of pain

Notes: * — a significant difference (p<0.05), according to the U-Mann-Whitney
test, compared to indicators with a duration of NDP of 1-3 months in an identical
period; ** — significant difference (p<0.05), according to Friedman’s test with a
posteriori comparisons according to Dunn’s test, compared to the initial values in

and the NFR threshold — the minimum value of the identical group.
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Table 4 — NFR pain threshold indices depending
on the duration of NDP

Examination

Duration of NDP

after 1 month after 3 months

1-3 months 1,0(0,7-1,1) 1,3(1,1-1,3)

>3 months 0,8(0,6-1,1) 0,6 (0,5-0,7)* **

Notes: * — a significant difference (p<0.05), according to the U-Mann-
Whitney test, compared to indicators with a duration of NDP of 1-3
months in an identical period; ** — a significant difference (p<0.05),
according to the Wilcoxon T-test, compared to the indicators during
the 1-month examination.

Table 5 — NFR indices depending on the duration

of the NDP
Duration of NDP Examination
after 1 month after 3 months
1-3 months 1,1(0,9-1,3) 1,1(1,0-1,3)
>3 months 0,7 (0,6-0,8)* 0,6 (0,5-0,8)* **

Notes:* — a significant difference (p<0.05), according to the U-Mann-
Whitney test, compared to indicators with a duration of NDP of 1-3
months in an identical period; ** — a significant difference (p<0.05),
according to the Wilcoxon T-test, compared to the indicators during
the 1-month examination.

in NFR indicators, compared to patients without pain.
In addition, in patients with newly diagnosed NDP, a sig-
nificant decrease in NFR indicators, relative to the initial
values, is noted during subsequent examinations.

The next step was analysing changes in NFR indica-
tors, depending on the duration of newly diagnosed
NDP. For this purpose, we separately distinguished
groups of patients with duration of NDP from 1 to 3
months (8 cases) and more than 3 months (21 cases).

As shown in table 2, when NDP lasts more than 3
months, during the 3-month examination, a significant
decrease in the NFR pain threshold is observed, both
compared to the initial values of the index in this group
and compared to the NFR pain threshold index in the
group of patients in which NDP was already absent dur-
ing the last examination.

As shown in table 3, in patients with NDP duration
of more than 3 months, there is a significant decrease
in the NFR threshold after 1 and 3 months, compared

a
100 |-
80 |-
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20 1 AUC = 0,917
i P < 0,001
O_.|k|||||.|lll|||lll||
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Figure — ROC curve of the assessment of the strength of the
dependence of NDP timing on the NFR threshold index indicator.

to the initial values. In addition, at the 3-month follow-
up, patients with NDP still present had a significant re-
duction in the NFR threshold compared with patients in
whom NDP had already resolved at that time.

For a more detailed study of reliable changes in NFR
indicators during different periods of NDP existence, the
next step was to study the index (ratio) of NFR indicators
after 1 and 3 months to their initial values in groups with
different durations of NDP.

As can be seen from table 4, during the 3-month ex-
amination, patients with existing NDP at that time had
a significant decrease in the NFR pain threshold index,
compared to previous indicators at the 1-month exami-
nation and compared to patients who already had NDP
absent at that time.

As shown in table 5, in patients with NDP duration
of more than 3 months, the NFR threshold index sig-
nificantly decreases during the 3-month examination,
compared to the corresponding indicator during the
1-month examination. Moreover, the NFR threshold
index is significantly different in groups with different
NDP durations at the 1-month and 3-month examina-
tions.

ROC analysis was used to examine the relationships
between the NFR threshold index during the 1-month
study and the risk of possible NDP chronicity in MS pa-
tients.

As can be seen from the figure, AUC is statistically
significant (p<0.001). AUC is 0.92 (95% Cl: 0.75-0.99).
The optimal cut-off threshold of the NFR threshold
index, which corresponds to the maximum value of the
Youden index (0.68), is 0.8. At the critical value of the
NFR threshold index <0.8, the sensitivity of the model
is 81.0% (95% Cl: 58.1-94.6%), the specificity is 87.5%
(95% Cl: 47.3%-99.7 %). Thus, a 20% decrease in the NFR
threshold 1 month after the debut of NDP, compared to
its initial value, is a sensitive and specific prognostic fac-
tor for the future chronicity of NDP.

Discussion of research results.

It was found that among patients with MS, NDP is as-
sociated with a significant decrease in the NFR pain and
NFR threshold compared to patients without pain. This
regularity is already observed in the conditional debut
of the NDP and is preserved in subsequent examina-
tions. In general, a decrease in the NFR pain threshold
and the NFR threshold is a marker of hyperexcitability of
the posterior horns of the spinal cord [9], as a result of
both direct damage to the spinal cord and as a result of
a violation of descending supraspinal nociceptive (anti-
nociceptive) control [5]. In patients with MS, changes in
NFR indicators during NDP are probably realized mainly
through supraspinal mechanisms of nociception regula-
tion.

In addition, it was found that the clinical chronicity
of NDP (pain becomes chronic when it lasts more than 3
months [10]) is preceded by reliable changes in the NFR
threshold indicators. A decrease in the NFR threshold by
20% or more 1 month after the debut of NDP, compared
to the initial value, is a reliable predictor of future NFR
chronicity. Interestingly, it was the change in the NFR
threshold (and not the NFR pain threshold) that was
found to be a predictor of the future chronicity of NDP,
and this fact is quite important since the NFR threshold,
unlike the NFR pain threshold, has no element of sub-
jectivity.

196

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunu — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Probably, already at the stage of NDP occurrence and
later during the chronicity of NDP, there is a modulation
of spinal nociceptive neurons (increasing the activity of
the nociceptive system or weakening the functions of
the antinociceptive system, or their combination).

A systematic review showed that the NFR threshold
decreases in various conditions accompanied by chronic
musculoskeletal pain, resulting from central sensitiza-
tion [11]. A decrease in the NFR threshold has been de-
scribed in fibromyalgia [12, 13], chronic pain in the lower
back and neck [14], cluster headache [15] and even in ir-
ritable bowel syndrome [16]. But in all these conditions,
the pain is predominantly of nociceptive origin, whereas
we investigated neuropathic pain. Probably, damage to
the somato-sensory system already at the time of NDP
in patients with MS leads to an imbalance of nocicep-
tive/antinociceptive systems, which increases as NDP
exists and becomes the basis of central sensitization.

Thus, in patients with MS, NDP is accompanied by
neurophysiological signs of hyperexcitability of the noci-

DOI 10.29254/2077-4214-2023-3-170-194-203
YAK 616.832-004.2-092-071
Aenvea M. 10., Ckopuk K. C., KpusuyH A. M.

ceptive system in the form of a decrease in the NFR pain
and NFR threshold. During NDP, further changes in NFR
characteristics occur, among which changes in the NFR
threshold precede the clinical chronicity of NDP.

Conclusions.

1. In patients with MS, NDP is associated with a sig-
nificant decrease in NFR pain and NFR threshold.

2. The course of NDP is accompanied by further de-
creases in the NFR pain and NFR threshold.

3. A decrease in the NFR threshold by 20% or more 1
month after the debut of the NDP is a reliable prognos-
tic marker of the future chronicity of the NDP.

Prospects for further research.

Neurophysiological and neuroimaging correlations
with different types of NDP courses in patients with MS
were analyzed.

OCOB/IMBOCTI HOLMLIENTUBHOIO ®/IEKCOPHOTO PE®/IEKCY
NPU HEUPOMNATUYHHOMY AUSECTESUHHOMY BOJIO Y MNMAUIEHTIB
3 PO3CIAHUM CK/ZIEPO30OM

MonTtaBCcbKUA gepKaBHU meauuHuii yHiBepcuTeT (m. MonTaBa, YKpaiHa)

k.s.skoryk@gmail.com

HeliponamuyHuli duzecme3uyHul 6inb (HAB) € Halibinbw Yyacmum pizHogudom HeliponamuyHoz20 600, W0
3ycmpiyaemocs ceped nayieHmis 3 po3ciaHum ckaeposom (PC).

Mema 00cniOMeHHA — 8U3HAYEHHA Xapakmepucmuk HouuuernmueHo2o ¢reKkcopHo2o pegrekcy (H®P) npu
BUHUKHeHHi ma ocobnusocmsax nepebicy HAE y nauieHmis 3 PC.

BnpocnekmusHe 0ocnioxceHHA bye 3anyveHuli 241 nayieHm 3 PC. KoxcHuli nauyieHmis ompumysas ornumygasnbHUK

PainDETECT ma 6ye npoiHcmpyKkmosaHuli npo npasusa to2o 3anoeHeHHA. Y sunadkax diaeHocmysaHHA HAB (3a
onumysanbHUKom PainDETECT >18 6anis), nauieHmu 3anpowysanucs 8 KAiHiKy 0458 noYamxKo8o20 00CAiIOHEeHHS
H®P, wo ymosHo eionosidas debromy HAE. lMoemopHe docniomeHHs HOP nposodunoce yepes 1 micays. AKuwo
nio 4ac 1-micayHo2o 00CniOMeHHA nauyieHmu ece we siomiyanu HassHicme H/bB, 80HU 3anpowysanuca Ha
HacmynHe 3-micayHe 0ocnioreHHa HPP. B askocmi KoHmposto, nposedeHo docnioxrceHHa HOP y 10 nauieHmis 3 PC,
AKi He manu 6ydb-aKux 60s1608UX 8i04ymmie NMpPoma2o0M oCMaHHbo20 Mmicaus. HelipogizionoziyHe 0ocnionceHHA
BUKOHYB8A/10Cb 3 BUKOPUCMAHHAM enekmpoHelipomioepagpa Helipocogpm MBII-2. Ceped nauyieHmie 3 PC HasgHicmeo
H/b acouitosanacsa 3 00CMOBIPHUM 3HUXCEHHAM ropoay 6oni HOP ma nopozy HOP nopisHAHO 3 nauieHmamu 6e3
6onto. lMepebiz HAB cynposodxcysasca nodanbWum 3HUMEHHAM nopoay 6oai HOP ma nopozy HOP uepe3 1 ma 3
MicAayi y NopieHAHHI 3 MOYaMKoB8UM 3HAYeHHAM. [Jo mo2o ¢, nid Yac 3-mica4Ho20 obcmexeHHs y nauieHmis 3 ece
we HaasHum HAB siomiyanocs 0ocmogipHe 3HUMeHHA nopo2y H®P y nopisHAHHI 3 nauieHmamu, y akux HAb Ha
mol momeHm exce 6y8 8i0cymHill. 3HUM#ceHHA nopozy HOP Ha 20% ma binbwe yepes 1 micays nicnsa oebromy H/P
8UABUBCA HAOIIHUM NMPO2HOCMUYHUM MapKepom malibymHeoi xpoHizayii HAB.

Knrouoei cnoea: posciaHuli cknepos, HeliponamuyHuli duzecme3uyHuli 6inb, HoyuuyenmueHul ghnekcopHuli
peneKc, XpoHizayis.

38’A30K nyb6aikauii 3 n1aHOBMMM HAyKOBO-AOCNIA-
HUMU poboTamu.

Pobota € pparmeHTom HAP «OnTumisauis giarHoc-
TUKM, MPOTHO3YBaHHA Ta MPOQINAKTUKM HeNponcmxo-
JIOTIYHMX pPO3NafiB MPW OPraHiYHMX 3aXBOPHOBAHHAX
HEPBOBOI CUCTEMMY», HOMEP [Aep)KaBHOI peecTpauii

Tonorii [1]. 3oKkpema, ocobnmBe 3HAYEHHS Y NaLLiEHTIB 3
pos3ciaHnum ckneposom (PC) npuainaerbca npobaemi He-
MponatuyHoro 60/t0, PO3MNOBCIOAMKEHICTb AKOTrO cepes,
OaHOI nonynAuii cTaHOBUTbL NoHag 22% [2]. Cepep, pis-
HOBWAiB HeliponaTuMyHoro 60to, y nauieHTis 3 PC Han-

0120U104165.

Bcryn.

B ocTaHHi poKM BeniMKa yBara 3 60Ky HayKOBLiB Ta
KMHIYHUX HEBPO/OriB HAAAETbCA PI3SHOMAHITHMM ac-
neKkTam HelpopaereHepaTMBHOI Ta Helpo3anaabHoi na-

yacriwe (Big 12% po 28%) 3ycTpiyaeTbca HeMponaTmy-
HUI ausecte3myHuin 6inb (HAB) [3]. HOB npu PC mae
LeHTpasbHWUIA reHe3 Ta BUHWMKAE BHACNILOK YpaXKeHHs
COMaTO-CEHCOPHOT CUCTEMM TO/IOBHOTO i (abo) cnnHHO-
ro mosky [4].
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B Haw yvac, cepen, Helipodi3ioNnoriyHnx mMeTozis BU-
BYeHHA 60NbOBMX deHOMeHIB 3HayHa yBara npuaina-
€TbCA HOUMLENTMBHOMY dnekcopHomy pednekcy (HPP)
[5, 6, 7, 8]. HOP — 06’€KTUBHUIA | HAAINHWUI IHCTPYMEHT
OOCNIOXEHHA AK HOUMUENTUBHOI CMMHANbHOI cucTe-
Mu (pednekTopHa ayra HOP 3amMUKaETbCA Y CIMHHOMY
MO3KY), TaK i MExXaHi3MiB HM3XigHOro cynpacnuHaibHO-
ro HOUMUENTUBHOIO (aHTUHOLMLENTUBHOIO) KOHTPO/IIO
[5, 6]. Ane, no TenepiwHbLOro Yacy Herpodisionoriyni
0CcoBNMBOCTI BUMHWUKHEHHA Ta noganbworo nepebiry
HAB y nauieHTiB 3 PC He BMBYanaca, xoya Ui AaHHi MO-
KyTb BYyTN TeopeTnyHoto 6asor ans 6inbl rMmMbokoro
PO3YMiHHA eTionaToreHeTUYHUX MexaHi3mMiB peHoMmeHy
HAB npu PC.

MerTa gocnigyKeHHs.

BM3HaunTM xapakTepuctukn HOP npu BUHWUKHEHHI
Ta ocobamsocTax nepebiry HOB y nauieHTis 3 PC.

O6’eKT i meTOAU AOCNiAXKEHHSA.

Jocnig»eHHA NpoBOoAMANOCA B LEHTPI ONA XBOPUX
Ha PO3CiAHUI CKNepo3 Ha 6asi KomyHasbHOro nNianpwu-
emcTtBa «llonTaBcbKa 061acHa KAiHivHa nikapHs im. M.B.
CknidocoBcbKoro MNontaBcbKoi 061acHOT pagu».

KpuTepii BKIOYEHHA NALLIEHTIB Y AOC/IAXKEHHA:

1. KniHiyHo gocTtoBipHuit PC, 3rigHo KpuTepiis Mak-
JdoHanbga 2017 p.

2. Bik ctapuwe 18 pokiB.

3. MncbmoBa 3roga NaLiEHTa Ha y4acTb Y AOCAIAXKEH-
Hi.

KpuTepii BUKAHOUYEHHSA NALEHTIB 3 AOC/IAKEHHA:

1. Po3naan mosu (adasii, gm3apTpii), WO 3Ha4YHO 06-
MEKYIOTb CMiZIKyBaHHA 3 MaLiEHTOM.

2. MopyweHHA GyHKLii NMcbMa, WO He J,03BONAKTD
HA/Ie}KHO 3aMOBHIOBATU ONUTYBA/IbHUKM.

3. 3axBOpPIOBAHHA LLEeHTPasibHOI HEPBOBOI CUCTEMMU,
LLLO MOTEHLiAHO MOXYTb ByT npuumHoto HAB.

4. HaasHictb HAB nif yac ckpuHiHrosoro ornsaay (3a
onuTyBasbHUKOM PainDETECT >18 6anis).

Cepen, 268 naujieHTiB, AKi BiANOBiganM KpuTepiam
BK/IIOYEHHA/BUKIIOYEHHSA Nig Yac nepworo ornaay, 241
naLieHT NOroAMBCA NPUNHATY Y4aCTb Y AOCNIAKEHHI.

KoXkeH maujieHT, XTO Hagas 3rody Ha yyacTb B Ao-
CNiAsKeHHi, oTpMmas onuTyBanbHUK PainDETECT Ta 6yB
MPOIHCTPYKTOBAHWUI MpPO NpaBuaa MOro 3amnmoBHEHHSA.
MaLieHT NOBUHHI Bynn, Npu nossi y HUX Byab sIKOro
HoBoro 60110, 3aNoBHIOBATU ONUTYBaNbHUK PainDETECT
Ta nepepaty OTPUMAHI AaHi HaM ByAb-AKUM 3PYYHUM
Ona HUX cnocobom (no TenedoHy, yepes MeceHaKepw,
npw Bi3uTI B KAiHiKy). Y BUNaaKax giarHocTyBaHHsa HOB
(3a onutyBanbHMKOoM PainDETECT >18 6aniB), naujieHTH
3anpoLUYBaNCA B KNiHIKY AN1A NOYATKOBOrO AOCAIAXKEH-
HA HOP, wo ymosHo Bignosigas aebioty HAB. MosTop-
He pocnigeHHa HOP nposoannocb yYepe3 1 micaub.
AKLWO nig yac 1-micAYHOro AOCNIAMKEHHA MALIEHTN BCe

Tabnunua 1 — JloHriTiogUHANbLHI XapaKTepucTuku HOP
Yy NauieHTiB 3 Bnepwe giarHocroeaHum HAB

e Bigmivann HaasHictb HAB, BOHM 3anpowysannca Ha
HacTynHe 3-micayHe gocnigxkeHHA HOP.

JonatkoBo, B AKOCTI KOHTPOAO, NPOBEAEHO A0CAi-
axeHHAa HOP y 10 nauieHTie 3 PC, siKi He manu 6yapb-
AKMX 601bOBUX BiAYYTTIB MPOTAFOM OCTAHHLOIO MiCALA.

HelipodisionoriyHe pocnigxeHHA BMKOHYBanoCb 3
BMKOPUCTAHHAM efieKTpoHenpomiorpada Henpocodt
MBM-2. Ona BuKAMKAHHA HOP Katon peecTpyrovoro
€/1eKTPoAy HaKNafanu Ha yepesLe, @ aHO4 — Ha CyXo-
KWUANA ABOroN0OBOro m’asy cterHa. Ctumynauito npo-
BOAM/IM MO3af4y NaTepanbHOi KiCTOYKM MOBEPXHEBUM
CTUMY/IIOIOUYMM eNeKTPOAOM 3 PiKCOBaHOK BifCTaHHIO
(2 cm oamH Big 0AHOTO, KaToA — MPOKCMMAIbHILLE, aHOoA,
— AWCTanbHile). 3a3emaatounin enektpog, Gpikcysanum no
CEePeaVHI MK CTUMY/IIOIOYMM Ta PEECTPYHOUUM efeK-
Tpogamu. 3anucu 6ynn BUKOHaHi B 0AMH i TOW camuit
Yyac fobu (mixk 10.00-11.00). MauieHT nepebysas y no-
JIOXKEHHI NieXXaynm Ha CMuHIi, 3 BiACYTHICTIO 30BHILUHIX
noApasHUKIB B MAKCMMasibHO po3cnabseHomy CTaHi.
Mpw uboMy KoniHa 6ynu 3irHyTi nig kytom 130°, a cTona
B FOMIiNIKOBO-CTYMHEBOMY cyr/106i nmig kKytom 90°. [ns
3PYYHOCTI MALEHTIB i ANA YHUKHEHHA TPWBanoi npo-
Luesfypu, MU MPOBOAMAN OAHOBIYHY CTUMYAALiO — Ha
niBi Ho3i. [locnigxkyBanu nopir 6oat0 HOP — miHimanb-
Ha BE/IMYMHA ENEKTPUYHOrO CTPYMY NPW AKIM NaALEHT
BrnepLle BKA3ye Ha noasy 60/bOBUX BigYYyTTiB Ta Nopir
H®P — miHiManbHa Be/IMYNHA €/IEKTPUYHOTO CTPYMY, LLLO
BUKAMKae noasy RIlIl KomnoHeHTy HOP. [ocnigrKeHHn
H®P nounHanu 3 BenuUUHM cTumyny 5 miniamnep (mA),
NocTynoBo 36iNbLWyoYN iHTEHCUBHICTb 3 AOBINBHUM iH-
TepBasiom A0 nosAsu BiauyTTa 600 Ta RllIl KOMNOHEHTY
H®P [5, 6, 7, 8].

KinbKicHi 3HayeHHs 6ynu npeacTaBneHi y BurmAgi
megiaHn (Me) Ta iHTepKBapTUIbHOrO po3maxy (Q1-Q3)
(25%-75%). OocToBipHicTb BigMiHHOCTEN MiXK KinbKic-
HMMW O3HaKaMW NPOBOAW/IM 3a AOMOMOrol Henapa-
MeTpUYyHoro napHoro U-kpuTepito MaHHa-YiTHi (Mix
OBOMa He3anexXHUMKU BUbipkamu), T-Kputepito Binkok-
coHa (MiX ABOMa 3aneKHUMMK BUBipKaMK) Ta KpUTepito
dpiamaHa 3 anocTepiopHMMM NOPIBHAHHAMM 33 KpUTe-
piem JaHHa (Mix TpbOoma Ta binblue 3anexxHUMU BUBIp-
Kamu). 18 OuiHKM AiarHOCTMYHOT 3HAYMMOCTI KiNbKic-
HUX 03HaK HOP npu nporHo3yBaHHi KAiHiYHOro nepebiry
HOB BuKopucTtoByBaBcsA meToz aHanizy ROC Kpusoi 3
BMpaxyBaHHAM nsoui nig Kpueot (AUC), 4yTamBocTi
Ta cneumdiyHocTi mogeni 3 95% [oBipuMm iHTepBa-
nom (A4l). OnTMMmanbHe NOpPOroBe 3HaYEHHA KiNbKiCHOT
O3HaKM BM3HAYa M 32 HAMBULLMM MOKA3HUKOM iHAEKCY
HOgeHa. B ycix BMnagKax 4OCTOBIPHMMW BBaXKanu Big-
MiHHOCTI npwn p<0,05.

Pe3ynbratu gocnigKeHHs.

Y naujienTis 3 PC 6e3 60110 3adikcoBaHO HACTYMHi no-
KasHWKKM HOP: nopir 6onto -31,0 (25,8-35,5) mA, nopir
H®P — 32,0 (25,8-35,5) mA.

MpoTtarom 2-piyHoro nepiogy 32 nauieHTH
nosigomunun npo noasy HAB Ta norognnuca
Ha HelipodisionoriyHe obcTexkeHHs. Cepeg, 32

BMMNaAKiB Brnepwe AgiarHoctoBaHoro HAB, y 3

nauieHTiB BiH TpMBas 0 1 micaud, y 8 — oo 3-x

micauis, y 21— gosue 3-x micAayis.

O6cTeXKeHHn
MoKasHUK X : X
noyaTkose yepes 1 micAub yepes 3 micAu,i
nopir 6oato, mA (21,5 (16,0-25,0)*| 18,0 (12,5-23,8)* | 12,0(10,0-19,5)* **
nopir HOP, mA [24,0 (18,0-27,0)*(18,0 (14,0-26,0)* **| 15,0 (12,5-20,0)* **

AK cBigunTb Tabanua 1, y nauieHTiB 3 BNep-

Npumitkn: * — pnocrtosipHa BigmiHHicTb (p<0,05), 3rigHO KpuTepito U-MaHHa-YiTHi,
NOpPiBHAHO 3 NMOKa3HWKamMKM y naujieHTiB 6e3 6onto; ** — poctoBipHa BigMiIHHICTb
(p<0,05), 3rigHo KpuTepito PpigmaHa 3 anocTePiIOPHUMM NOPIBHAHHAMM 33 KPUTEPI-

em [laHHa, I'IOpiBHﬂHO 3 NOYaTKOBMMMU 3HAYEHHAMMU MOKA3HUKa.

we AiarHoctosaHum HAB, AK npy ymoBHOMY
nebroti HAOB, Tak i npn noaanbwmnx obcTexKeH-
HAX, CMNOCTEPIiraeTbCA [OCTOBIPHE 3HUMKEHHSA
nokKasHuKiB HOP, nopiBHAHO 3 nauieHTamm 6e3
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6onto. Kpim Toro, y naujieHTiB 3 Bneplue AiarHoc-
ToBaHMM H/AB, npu noganbwimnx obCTEXKEHHAX Big-

Tabnuusa 2 — JIoHriTIOA4MHaNbHI XapaKTEPUCTUKU Nopory

6onto HOP, 3anexHo Big Tpusanocti HAB, (mA)

MIYQETbCA AOCTOBIPHE 3HUXKEHHA NOKa3HUKiB HPP, Tor e G

B"D'T_IOCHO MOHATKOBMX 3%aqub' . . . HAOB novyaTkoBe yepes 1 micaup | uyepes 3 micaui

HoP acTynH1UM KpOKOM DYB aHall3 SMIH NOKASHUKIB ) 3500 i1 195 (17,3-25,0) | 19,0 (16,5-22,3) | 27,5 (22,3-35,8)
» 3aNIEXHO BIA, TONBANOCTI BNEPLIE AIATHOCTO gy ) io 1722 0/(16,0-24,5) | 18,0 (9,023,0) | 11,0 (9,5-12,5)* **

BaHoro HAB. 3 uieto meToro MM OKpPemo BUAINMAK
rpynu nauieHTis 3 Tpusanictio HAB Big 1 oo 3 mica-
uis (8 BMNaakis) Ta noHag 3 micaui (21 BMnNagoK).
AIK nokasye Tabauua 2, npu Tpmsanocti HOb
noHag 3 micauj, nig Yac 3-x micsyHoro obcrTerkeH-
HA CMOCTEepPIraeTbCA AOCTOBIPHE 3HUXKEHHA Mmopory
6010 HPP, AK NOPIBHAHO 3 NOYATKOBUMM 3HAYEH-

Npumitku: * — gocrosipHa BigMmiHHiCTb (p<0,05), 3riaHo KpuTepito U-MaHHa-
YiTHi, NopiBHAHO 3 NOoKa3HWKamu npu TpmeanocTi HAB 1-3 micaui B iaeHTHY-
HWUI TepmiH; ** — gocTosipHa BigMiHHICTb (p<0,05), 3riaHo KpuTepito dpia-
MaHa 3 anocTepiopHUMM MOPIBHAHHAMM 33 KpuUTepiem [aHHa, NOPIBHAHO 3
NOYaTKOBUMM 3HAYEHHAMM B iL€HTUYHIN rpyni.

Ta6nuua 3 — JloHriTIogiHaNbHI XapaKTepUCTUKKU nopory

H®P, 3anexHo Big Tpusanocti HAB, (MA)

HAMW NOKa3HWKa B UIN rpyni, Tak | I'IO['C)IBHF!HO 3 no- TousanicTs OBe@rEs
KasHUKom nopory 6ont0 HOP B rpyni nauieHTis, y HIB novatrose | 4epes 1 micaus wepes 3 mical
g’é‘;':eiﬂg”;"(e Gys BiacyTHiit nia vac ocTanHboro 7y micsui 20,5 (15,8-26,0) | 22,0 (16,5-27,5) | 20,5 (19,3-28,5)

: > 3 micayis | 24,0 (17,5-28,0) [16,0 (11,0-20,0)**| 14,0 (11,5-15,5)* **

fIK NnoKa3sye Tabnaunua 3, y nauieHTiB 3 TPUBANICTIO
HAB 6inble 3-x micAuiB cnocTepiraeTbca AOCTOBIp-
He 3HMXKeHHA nopory HOP yepes3 1 Ta yepes 3 mi-
cALi, MOPIBHAHO 3 MOYATKOBMMM 3HAYeHHAMU. Kpim
TOro, Nig, Yac 3-MiCAYHOrO OOCTENKEHHSA Yy MaLieHTIB
3 Bce we HaaAsHMM HAB BigmivaeTbca goctosipHe
3HMXKeHHA nopory HOP y nopiBHAHHI 3 NauieHTamu, y
AKMX HOB Ha To MOMEHT BXKe POo3pilnBCA.

[na 6inblw AeTanbHOro BUBYEHHA peHoMeHy A0CTOo-
BipHMX 3MiH NOKa3HMKiB HDP B pi3Hi TepmiHM iCHyBaHHA
HAB, HacTynHMM KpoKoM 6y/i0 BUBUYEHHS iHAEKCY (Bia-
HOLLEHHSA) NokasHMKiB HOP yepes 1 Ta yepes 3 micaui
0,0 X NOYAaTKOBMX 3HAYEHb, B Fpymnax 3 pPisHO TpuBaic-
Tio HAB.

AK BUAHO 3 Tabnuui 4, nig yac 3-micayHoro obeTe-
YKEHHSA, Y NaLiEHTIB 3 HaABHMM Ha Toi momeHT HAB ao-
CTOBIPHO 3MEHLWYETbCA iHAEKC nopory 6onto HPP, ak
NOPIBHAHO 3 NonepeaHiMM NOKAa3HUKAMK Npu 1-micAy-
HOMY OOCTE}KEHHi, TaK i MOPIBHAHO 3 NALiEHTAMMU, Y AKUX
HOE Be b6yB BiACYTHI Ha TOM MOMEHT.

AK AIeMOHCTPYE TabAunuAa 5, y NaLLieHTIB 3 TPMBANICTIO
HAB noHag 3 micAui AOCTOBIPHO 3MEHLUYETLCA iHAEKC
nopory H®P nig yac 3-micayHoro ob6cTexKeHHs, NopiBHA-
HO 3 BiANOBIAHMM NOKa3HMKOM MiA Yyac 1-micayHoro o6-
CTexeHHA. binbwe Toro, iHaekc nopory HOP gocTtoBipHO
BifPi3HAETLCA B rpynax 3 pisHoto TpmBanicTio HAD AK nig,
Yac 1-micayHoro, Tak i nig vac 3-micA4HOro obcTeKeHb.

Ona 6inblWw AeTanbHOro BMBYEHHA 3B'A3KIB MiXK iH-
Aekcom nopory HOP nig yac 1-micA4HOro AocniaKeHHs
Ta PU3MKOM MOXKAMBOI XpoHi3auii HAB y naujienTis 3 PC
6yB 3actocoBaHuit ROC aHanis.

AK BMAHO 3 pucyHKY, AUC € CTaTUCTUYHO 3HaYyLL0t0
(p<0,001). AUC craHoButb 0,92 (95% Al: 0,75-0,99).
ONTMManbHUIM Nopir BiacikaHHA iHAeKcy nopory HOP,
AKOMY BIiZNOBIAAE MaKCMMasbHE 3HAYEHHA iHAEeKcy
lOpeHa (0,68), ctaHoBUTL 0,8. MpK KPUTUUHOMY 3HAYEH-
Hi iHaekcy nopory HOP <0,8 wytnmsictb moaeni oopis-
Hioe 81,0% (95% Al: 58,1-94,6%), cneumdiyHicTb 87,5%
(95% Al: 47,3%-99,7%). TAKMM YUHOM, 3MEHLLEHHSA MO-
pory HOP Ha 20% 4yepe3 1 micaup nicna aebroty HAB,
NOPIBHAHO Oro 3 MOYAaTKOBMM 3HAYEHHSAM, € YYT/IMBUM
Ta cneundivHMM NPOrHOCTUYHUM YUHHUKOM LLLOA0 Mait-
6yTHbOT XpoHizauii HAB.

O6roBopeHHA pe3ynbTaTiB JOCAIAKEHHS.

BuasneHo, wo cepes nauieHTis 3 PC HaasHicTb HAB
ACOLLItOETLCA 3 AOCTOBIPHUM 3HUMKEHHAM Mopory 6onto
H®P Ta nopory H®P, nopiBHAHO 3 nauieHTamun 6e3
6onto. [laHa 3aKOHOMIPHICTb CMOCTEPIraeTbcA BXe B

NpumitkKu: * — noctosipHa BiAMIHHICTb (p<0,05), 3riaHo KpuTepito U-MaHHa-
YiTHi, NOPiBHAHO 3 NOKa3HWKamu npu Tpusanocti HAB 1-3 micAui B igeHTHY-
HUI TepmiH; ** — gocTosipHa BigmiHHicTb (p<0,05), 3riaHO KpuTepito Ppia-
MaHa 3 anocTepiopHMMU NOPIBHAHHAMM 3a KpuTepiem [laHHa, NOPiBHAHO 3
NOYaTKOBMMM 3HAYEHHAMM B iAEHTUYHIN rpyni.

ymoBHomy aebtoTi HAB Ta 36epiraeTbca Npu NoaanbLimnx
obCTeXKeHHAX. 3aranom, 3HUXKeHHA nopory 6onto HOP
Ta nopory HOP € mapkepom rinep3byannBocTi 3agHiX
poris cnMHHOro Mo3Ky [9], BHacnigok Ak 6esnocepea-
HbOFO YpPaXKEHHA CMMHHOIO MO3KY, TaK i BHACcNigoK no-
PYLUEHHA HU3XiAHOTO CynpacnMHaAbHOrO HOLMLENTMB-
HOro (aHTUHOLMLENTUBHOTO) KoHTpoto [5]. MimosipHo,
y naujienTis 3 PC, 3miHK nokasHukisa HOP npu HAB peani-
3yOTbCA NEepPeBaKHO Yepes cynpacnuHaibHi mexaHismu
perynauii Hounuenwuii.

Kpim TOro, BMABNEHO, WO KAiHIYHIA XpoHi3auii HAB
(6inb HabyBae XPOHIYHOrO XapaKTepy nNpu Moro Tpwu-
BasocTi binblwe 3 micauis [10]) nepeaytoTb AOCTOBIPHI
3MiHW nokasHukiB nopory HOP. 3HM»KeHHA nopory HOP
Ha 20% Ta binble yepes 1 micaup nicna gebroty HAB,
NOPIBHAHO 3 MOYATKOBMM 3HAYEHHAM — [AOCTOBIPHWUI
npeanKTop MamnbyTHboi XpoHisauii HPP. Likaso, wo
came 3miHa nopory HOP (a He nopory 6onto HOP) BusA-
BU/1aca NPeanKToOpom MalibyTHbOI XpoHisauii HAB, i uel
daKT € 4OCUTb BAXKANBUM, TaK AK nopir HOP, Ha Bigminy
Bia nopory 6onto HOP He mae enemeHTy cy6’eKTUBHOCTI.

MMoBipHO, B)e Ha eTani BUHMKHeHHA HAB Ta B
noganbwomy nig yac xpodisauii HAB, BigbysaeTbcs
MOAYNALIA  CNUHANBbHUX HOUMUENTUBHUX HEUPOHIB
(nocMneHHs aKTMBHOCTI HOUMLENTUBHOI cuctemn abo
nocnabneHHs ¢GyHKUIM aHTUHOUMUENTUBHOI cuctemu,
abo ix NnoeaHaHHA).

B cuctemHomy ornagi nokasaHo, wo nopir HOP 3Hu-
YKYETbCA NPU PISHOMAHITHUX CTAHaX, LLO CYynpOBOAXKY-
IOTbCA XPOHIYHUM M’A30BO-CKeNieTHUM 6onem, i uen
dbeHoMeH € HacNiAKOM LeHTpanbHOT ceHcuTusauii [11].
3HuMKeHHA nopory HPP onucaHo npu ¢ibpomianrii [12,

Tabnuusa 4 —IHgeKkcu nopory 6ont0 HOP 3anexHo
Big Tpmsanocrti HOb

5 O6cTeXKeHHsA
Tpusanicte HAB - P
yepes 1 micaub yepes 3 micAu,i
1-3 micaui 1,0 (0,7-1,1) 1,3 (1,1-1,3)
> 3 micauis 0,8 (0,6-1,1) 0,6 (0,5-0,7)* **

Mpumitku: * — poctoBipHa BiAMIHHICTb (p<0,05), 3rigHO KpuTepito
U-MaHHa-YiTHi, NOpiBHAHO 3 NOKasHWKamu npwu Tpueanocti HAB 1-3
micayi B iAeHTUYHMI TepmiH; ** — nocToBipHa BigMiHHICTb (p<0,05),
3riaHo T-KpuTepito BiNKOKCOHa, MOPIBHAHO 3 MOKa3HWKamuM Mg 4vac
1-micAYHOro obCTeXKEHHA.
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PucyHoK — ROC KpuBa OLiHKM CUAM 3aneXKHOCTI XpoHisauii HAB Bia
NOKa3HUKa iHaeKcy nopory HOP.

13], xpoHiuyHOMY 60110 B HUMKHIN YAaCTWUHI CNKHI i B WKi
[14], knacTepHOMy ronosHomy 6onto [15] i HaBiTb npwm
CMHAPOMI NoApPa3HEHOTro KMilevHuKa [16]. Ane npu ycix
UMX cTaHax 6ifb Ma€e nepeBa*kHO HOUMUENTMBHE Mo-
XOOMKEHHSA, TOAI AK MU LOCAIAKYBaM HEVMPONATUYHWUI
6inb. IMOBIpHO, ypasKeHHA COMaTO-CEHCOPHOT CUCTEMM
BYKE Ha MOMEHT BMHUKHeHHA HAB y nauieHTiB 3 PC Beae
00 ancbanaHcy HOUMUENTUBHUX / @aHTUHOLMLENTUBHUX
cucTem, AKUIM No Mipi icHyBaHHA HOB nocuntoeTbea Ta
CTAa€E OCHOBOO LEHTPANbHOI CEHCUTM3ALI.

Tabnuua 5 — IHgekcu HOP 3anexHo
Big Tpusanocti HOb

Tpmsanic'rb ObcTeXKeHHs

HAOB yepes 1 micaub yepes 3 micaui
1-3 micauj 1,1(0,9-1,3) 1,1(1,0-1,3)
> 3 micaus 0,7 (0,6-0,8)* 0,6 (0,5-0,8)* **

Mpumitkn:* — poctosipHa BiAMIHHICTL (p<0,05), 3rigHO KpuTepito
U-MaHHa-YiTHi, NOpiBHAHO 3 NMOKa3HMKamu npu Tpusanocti HAB 1-3
MmicAui B iZEHTUYHUI TepmiH; ** — nocToBipHa BigMmiHHicTb (p<0,05),
3rigHo T-KpuTepito BiNKOKCOHA, NOPIBHAHO 3 MOKAa3HWKamM Nig, vac
1-micAYHOro 06CTEeKEHHS.

Takum 4YmHOM, y nauieHTiB 3 PC BUHMKHeHHA H/B
CYNPOBOAMKYETbCA  HeMpodizioNoriyHMMM  O3HaKamu
rinep3bya/MBOCTi HOUMLENTUBHOI CUCTEMMU Y BUMNALI
3HMXKEHHA nopory 6oat0 HOP Tta nopory HOP. B npoueci
icHyBaHHa HAB BigbyBatoTbca Noganblui 3MiHM XapaKTe-
puctuk HOP, cepes Akux 3miHm nopory HOP nepeaytotb
KNiHiYHIM xpoHizauii HAB.

BucHoBKM.

1. Y nauienTis 3 PC HaasHictb HAOB acouitoetbea 3
[OCTOBIPHMM 3HUNKEHHAM nopory 6osi HOP Ta nopory
HOP.

2. Mepebir HAB cynpoBOAKYETbCA MNOAANbLUMMMU
3HMXKEHHAMM nopory 6oni HOP Ta nopory HOP.

3. 3HuKeHHA nopory HOP Ha 20% Ta 6inbwe yepes 1
micAaupb nicna aebroty HAOP — HagiMHWIA NPOrHOCTUYHMUIA
MapKep ManbyTHbOT xpoHisauii HAB.

MNepcnekTMBM NOAANBLUNX JOCNIAMKEHD.

MpoaHanisyBanu HelpododisionoriyHi Ta Helposisya-
nisauiviHi Kopenauii npu pisHMx TMnax nepebiry HAB y
nauienTis 3 PC.
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OCOBJ/INBOCTI HOUMLIENTUBHOIO ®/IEKCOPHOIO PEDNEKCY MPU HEMPOMATUYHOMY AU3ECTE3UYHO-
MY BOJIIO Y NALLIEHTIB 3 PO3CIAHUM CKNEPO30M
Aenbsa M. H0., Ckopuk K. C., KpusuyH A. M.
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Pestome. Cepep, pisHOBMAIB HeponaTUyHOro 60to, y NaLieHTiB 3 po3ciaHMM ckaepo3om (PC) HaluacTiwe 3y-
CTpiYaeTbCA HeMponaTUYHMI gusectesmyHuin 6inb (HAOB). B Haw yac, cepes Helipodi3ionoriyHMx MeToaiB BUBYEH-
Hs 60/1bOBUX PEHOMEHIB 3HAYHA yBara NPUAINAETLCA HOUMLENTUBHOMY daekcopHomy pednekcy (HPP), akuii €
06’€EKTUBHUM i HAAINHUM IHCTPYMEHTOM AOCNIAKEHHA HOLMUENTUBHOT (AHTUHOLMLENTUBHOI) CcUCTEM.

Mema: BU3HAYUTU XapaKTepucTuk HOP npu BUHUKHEHHI Ta ocobansocTax nepebiry HAB y nauienTis 3 PC.

06’eKm memoou 00CNIOHEHHS.

Kputepii BKAOYEHHSA NALLIEHTIB Y AOCNIOKEHHSA:

1. KniniuHo gocToBipHuii PC, 3rigHo KpuTepiis MakJoHanbaa 2017 p.

2. Bik ctapuwe 18 pokis.

3. MNucbmoBa 3rofa NaLieHTa Ha yvacTb Y AOCAIAMKEHHI.

KpuTepii BUKAIOUYEHHSA NALEHTIB 3 AOCNIAXKEHHA:

1. Po3naau mosu (adasii, An3apTpii), Wo 3Ha4YHO OOMEKYIOTb CNiIKYBAHHS 3 NALLIEHTOM.

2. MNopyweHHA GYHKLITi NTMcbMa, L0 He A03BONAKOTb HA/IEXKHO 3aMOBHIOBATM ONUTYBA/IbHUKW.

3. 3aXBOPIOBAHHSA LEHTPa/IbHOi HEPBOBOI CUCTEMM, L0 MNOTEHLIMHO MOXKYTb 6yTM NnpuumHoto HAB.

4. HasasHictb HAB nig yac ckpuHiHroBoro ornagy (3a onutyeasnbHUKom PainDETECT >18 6anis).

Cepep, 268 nauieHTiB, AKi BiANOBIAaAM KPUTEPIAM BKAKOYEHHA/BUKIOUEHHA Nig Yyac nepuoro ornaay, 241 nauj-
€HT NOrOAMBCA NPUIMHATM Y4acCTb Yy AOCAIAKEHHI. KOXKEH MaLieHT, XTO HaZaB 3roy Ha y4acTb B LOCNIAXKEHHI, OTpU-
MaB onuTyBanbHUK PainDETECT Ta 6yB MpPOIHCTPYKTOBaHWI MpPO NpaBuia MOro 3anoBHEHHSA. [auieHTN NOBUHHI
6ynu, npu nosBi y HUX Byap AKOro HoBoro 6010, 3aN0OBHIOBATK ONUTYBaNbHUK PainDETECT. Y BMnaaKax giarHocTy-
BaHHA HAB (3a onutyBanbHMKoM PainDETECT >18 6aniB), NaLieHTM 3anpoLlyBaanca B KNiHiKy g1s No4yaTKoBOro 4o-
cnigykeHHA HOP, wo ymosHo Bignosigas aebroty HAB. NosTopHe gocniakeHHa HOP nposoaunock Yepes 1 micaub.
AKLWO nig, vyac 1-micAYHOro fOCNioXKEeHHA NaLLiEHTM BCe We BiamMiyanu HaasHicTb HAB, BOHM 3anpowyBanmca Ha Ha-
CTynHe 3-micAyHe gocnigxkeHHa HPP. lonaTKoBO, B AKOCTi KOHTPO/IO, NpoBeaeHo aocniaxeHHA HPP y 10 nauieHTis
3 PC, AKi He Manu 6yab-AKMX 6ONbOBUX BiAYYTTIB NPOTATOM OCTaHHBOTO MiCALA.

Pe3ynbmamu ma ix o62o08opeHHA. Y naujieHTiB 3 PC 6e3 60/1t0 3adikcoBaHO HACTyMHi NoKasHWkM HPP: nopir
6onto0 -31,0 (25,8-35,5) mA, nopir HPP — 32,0 (25,8-35,5) mA.

MpoTarom 2-piyHoro nepiogy 32 naujieHTH nosigomuau npo nossy HAB Ta norogmnuca Ha HelpodisionorivyHe
obcTexkeHHA. Cepen 32 Bunafkis Bnepue giarHoctosaHoro HAB, y 3 nauienTis BiH TpuBas Ao 1 micaus, y 8 — oo 3-x
micAayis, y 21— gosLwe 3-x micAuis.

Y nauieHTiB 3 Bnepule giarHoctoBaHMm HB nopir 6010 CTaHOBMB: MPY NOYaTKOBOMY A0CAiAMKeHHi — 21,5 (16,0-
25,0) MA, yepes 1 micaup — 18,0 (12,5-23,8) MA Ta yepes 3 micaui— 12,0 (10,0-19,5) mA. Mopir HOP npu aebroti HAB
cknagas 24,0 (18,0-27,0) mA, yepes 1 micayb — 18,0 (14,0-26,0) mA, uepes 3 micaui — 15,0 (12,5-20,0) mA. TobTo
CNOCTEPIraeTbCA AOCTOBIPHE 3HMKEHHA NOKasHMKiB HDP, nopisHAHO 3 NauieHTamn 6e3 6ot0. Kpim Toro, y naLieHTis
3 BrepLe giarHoctoBaHum HAB, npu noganblwmnx obCcTeXXeHHAX BigMIYa€ETbCA AOCTOBIPHE 3HUMKEHHA MOKa3HUKIB
H®P, BigHOCHO NOYaTKOBUX 3HAYEHD.

3 MeTO0 aHani3y 3miH NoKasHuMKiB HOP B 3an1eXHOCTI Big TPMBANOCTI BNeple AgiarHoctoBaHoro HAB, BuAaineHo
OKpeMo rpynu nauieHTis 3 Tpmsanictio HAB Big 1 oo 3 micauis (8 BMnagKiB) Ta noHaa 3 micaui (21 sunaaok). B gocni-
OYKEHHI NHOHTITIOAIHAIbHUX XapaKTepUCTMK nopory 6oato HPP npu TpmueanocTi HAB 1-3 micAuj, noYaTKoBe 3HAaYEHHA
NoKasHMK cTaHoBuno — 19,5 (17,3-25,0) MA, yepes 1 micaup — 19,0 (16,5-22,3) MA, yepes 3 micaui — 27,5 (22,3-35,8)
MA. Mpu Tpmeanocti HB/, noHaa, 3 micAuj noYyaTKoBe 3Ha4YeHHA nopory 6onto HPP 6yno 22,0 (16,0-24,5) mA, uepes
1 micaub — 18,0 (9,0-23,0) MA, yepes 3 micaui— 11,0 (9,5-12,5) mA. Mpu Tpusanocti HAB noHaz 3 micaui, nig vac 3-x
MiCAYHOro 0BCTEXEHHA CMOCTEPIraETbCA AOCTOBIPHE 3HUMKEHHA nopory 6ot HOP, AK NOpiBHAHO 3 MOYATKOBMMM
3HaAYEeHHAMM NOKA3HWMKaA B Uil rpyni, TaK i NOPiBHAHO 3 NOKasHWKOM nopory 6osto HOP B rpyni nauienTis, y Aakux HAB
BXKe OyB BiACYTHIN Nig Yac OCTaHHBbOro 0BCTEXKEHHS.

B pocnigrKeHHi NoHriTIAiHAaAbHUX XapakTepuctmk nopory HOP npu tpusanocti HAB Big 1 oo 3 micAuis, noyaTt-
KoBe 3Ha4YeHHA NoKasHuKa ctaHoBuno 20,5 (15,8-26,0) mA, yepes 1 micaub — 22,0 (16,5-27,5) MA, yepes 3 micau,
—20,5(19,3-28,5) MA. Mpw Tpusanocti HAOB noHag, 3 micau,i, noyaTkose 3HaveHHA nopory HOP 6yno 24,0 (17,5-28,0)
MA, yepe3 1 micaupb — 16,0 (11,0-20,0) mA, yepes 3 micsui — 14,0 (11,5-15,5) mA. Y nauieHTis 3 TpuBasictio HAB 6inb-
Wwe 3-x micALiB CNOCTepiraeTbcA AOCTOBiPHE 3HUKeHHA nopory HPP yepes 1 Ta yepes 3 micAu,i, NOPIBHAHO 3 NoYaT-
KOBMMM 3Ha4YeHHAMM. Kpim Toro, nig yac 3-micA4HOro obCTexKeHHA y NaLieHTiB 3 Bce We HasBHUM HAB BigmiyaeTben
[OOCTOBipHE 3HUXeHHA nopory HOP y nopiBHAHHI 3 nauieHTamu, y Akux HOB Ha TO MOMEHT BXe He NPoABAsABCA.

[ns 6inblw AeTanbHOro BUBYEHHS peHOMEHY A0CTOBIPHUX 3MiH NOKa3HMKiB HPP B pi3Hi TepmiHu icHyBaHHA HOB
HamM NpoaHani3oBaHoO iHAEKCcK (BigHOLWEHHA) NoKasHKuKiB HOP vepes 1 Ta yepes 3 micaAui 40 iX NOYATKOBUX 3Ha-
YeHb, B rpynax 3 pisHoto Tpusanictio HAB.

Mig yac 3-micA4HOro obCTEXKEHHA, Y NALEHTIB 3 HAABHMM Ha TOM MomeHT HAB A0CTOBiIpHO 3MEHLLYETLCA iHAEKC
nopory 6onto HOP (0,6 (0,5-0,7)), AK NOpiBHAHO 3 NonepegHiMM NoKasHUKaMu npu 1-micayHomy obcTexkeHHi (0,8
(0,6-1,1)), Tak i nopiBHAHO 3 NauieHTamu, y akmux HB BxKe byB BigcyTHIN Ha Toli momeHT (1,3 (1,1-1,3)). Y naujeHTiB
3 TpuBanictio HAB noHag, 3 micaui 4OCTOBIPHO 3MeHLYeTbCs iHAeKe nopory HOP nig yac 3-micA4HOro ob6CcTerkeHHs
(0,6 (0,5-0,8)), NnopiBHAHO 3 BiANOBIAHMM NOKa3HMKOM Nig Yac 1-micayHoro obcTexkeHHn (0,7 (0,6-0,8)). binbLue Toro,
iHaekc nopory HPP gocToBipHO Bigpi3HAETbCA B rpynax 3 pisHoto TpueanicTio HAB sK nig yac 1-micayHoro obcTe-
*eHHs (1,1 (0,9-1,3) Ta 0,7 (0,6-0,8)), Tak i nig yac 3-micsayHoro obcTexkeHHs (1,1 (1,0-1,3) Ta 0,6 (0,5-0,8).

[nA ouiHKKM AiarHOCTUMYHOI 3HAYMMOCTI iHAeKcy nopory HOP nig yac 1-micA4HOro AocnigKeHHA Npu NPorHosy-
BaHHI MOXAMBOI XpoHisauii HOB, Bukopuctosysasca metog ROC aHanisy. 3a pesynsratamm ROC aHanisy BMABAEHO,
L0 NAoLWA Nig KpmBoto cTaHoBuTb 0,92 (95% Al: 0,75-0,99) Ta onTMManbHUI NOpiIr BiACiKaHHA iHAeKcy nopory HOP
-0,8.
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BucHosKu.

1. Y naujeHTis 3 PC HasBHicTb HAB acou,itoeTbca 3 4OCTOBIPHMM 3HUMKEHHAM nopory 6oni HPP ta nopory HOP.

2. Mepebir HAB cynpoBoAKYETLCA NOAANbLIMMM 3HUMKEHHAMM nopory 6osi HOP ta nopory HOP.

3. 3HmKeHHA nopory HOP Ha 20% Ta 6inbwe yepes 1 micaub nicna aebroty HOP — HaAiiHWUIA NPOrHOCTUYHKIA
MapKep ManbyTHbOT xpoHisauii HAB.

KnouoBi cnoBa: po3ciaHUIA CKNepo3, HeMponaTUUYHNI AM3ecTe3ndyHni 6inb, HOUMLENTUBHUI GpeKCopHUI ped-
NEKC, XPOHi3au,isa.

FEATURES OF THE NOCICEPTIVE FLEXOR REFLEX IN NEUROPATHIC DYSESTHETIC PAIN IN PATIENTS WITH
MULTIPLE SCLEROSIS

Delva M. Yu., Skoryk K. S., Kryvchun A. M.

Abstract. Among the types of neuropathic pain, neuropathic dysesthetic pain (NDP) is the most common
in patients with multiple sclerosis (MS). Nowadays, among the neurophysiological methods of studying pain
phenomena, considerable attention is paid to the nociceptive flexor reflex (NFR), which is an objective and reliable
tool for studying nociceptive (antinociceptive) systems.

Objective. To study the characteristics of NFR at the onset and features of the course of NDP in patients with MS.

Material and methods.

Criteria for including patients in the study:

1. Clinically valid MS, according to McDonald’s 2017 criteria.

2. Age over 18 years.

3. Written consent of the patient to participate in the study.

Criteria for excluding patients from the study:

1. Speech disorders (aphasia, dysarthria), which significantly limit communication with the patient.

2. Violations of the function of writing, which do not allow filling out questionnaires properly.

3. Diseases of the central nervous system, which can potentially be the cause of NDB.

4. The presence of NDP during the screening examination (according to the PainDETECT questionnaire >18
points).

Among 268 patients who met the inclusion/exclusion criteria at the first examination, 241 patients agreed
to participate in the study. Each patient who consented to participate in the study received the PainDETECT
questionnaire and was instructed on the rules for filling it out. Patients were required to complete the PainDETECT
questionnaire at the onset of any new pain. In cases of diagnosis of NDP (according to the PainDETECT questionnaire
>18 points), patients were invited to the clinic for an initial examination of NFR, which tentatively corresponded to
the debut of NDP. A repeated study of the NFR was carried out after 1 month. If during the 1-month study, patients
still noted the presence of NDP, they were invited to the next 3-month NFR study. In addition, as a control, an NFR
study was conducted in 10 patients with MS who did not have any pain during the last month.

Results and discussion. In patients with MS without pain, the following NFR parameters were recorded: pain
threshold -31.0 (25.8-35.5) mA, NFR threshold — 32.0 (25.8-35.5) mA.

During the 2-year period, 32 patients reported the occurrence of NDP and agreed to a neurophysiological
examination. Among 32 cases of newly diagnosed NDP, in 3 patients it lasted up to 1 month, in 8 — up to 3 months,
in 21 — longer than 3 months.

In patients with newly diagnosed NDP, the pain threshold was: at the initial examination — 21.5 (16.0-25.0) mA,
after 1 month — 18.0 (12.5-23.8) mA, and after 3 months — 12.0 (10.0-19.5) mA. The NFR threshold at the debut
of NDP was 24.0 (18.0-27.0) mA, after 1 month — 18.0 (14.0-26.0) mA, after 3 months — 15.0 (12.5- 20.0) mA. That
is, there is a significant decrease in NFR indicators compared to patients without pain. In addition, in patients with
newly diagnosed NDP, during subsequent examinations, a significant decrease in NFR indicators, relative to the
initial values, is noted.

In order to analyze the changes in NFR indicators depending on the duration of the newly diagnosed NDP,
separate groups of patients with NDP duration from 1 to 3 months (8 cases) and more than 3 months (21 cases) were
selected. In the study of the longitudinal characteristics of the pain threshold of the NFR with a duration of NDP of
1-3 months, the initial value of the indicator was 19.5 (17.3-25.0) mA, after 1 month — 19.0 (16.5-22.3) mA, after 3
months — 27.5 (22.3-35.8) mA. With the duration of NDP for more than 3 months, the initial value of the NFR pain
threshold was 22.0 (16.0-24.5) mA, after 1 month — 18.0 (9.0-23.0) mA, after 3 months — 11, 0 (9.5-12.5) mA. With
the duration of NDP for more than 3 months, during the 3-month examination, a significant decrease in the NFR pain
threshold is observed, both compared to the initial values of the indicator in this group, and compared to the NFR
pain threshold index in the group of patients who did not have NDP during the last examination.

In the study of the longitudinal characteristics of the NFR threshold with a duration of NDP from 1 to 3 months,
the initial value of the indicator was 20.5 (15.8-26.0) mA, after 1 month —22.0(16.5-27.5) mA, after 3 months—20.5
(19.3-28.5) mA. With the duration of NDP more than 3 months, the initial value of the NFR threshold was 24.0 (17.5-
28.0) mA, after 1 month — 16.0 (11.0-20.0) mA, after 3 months — 14, 0 (11.5-15.5) mA. In patients with NDP duration
of more than 3 months, there is a significant decrease in the NFR threshold after 1 and 3 months, compared to the
initial values. In addition, at the 3-month examination, patients with still-present NDP showed a significant decrease
in the NFR threshold compared to patients who did not have NDP at that time.

For a more detailed study of the phenomenon of reliable changes in NFR indicators during different periods of
NDP existence, we analyzed indices (ratio) of NFR indicators after 1 and 3 months to their initial values, in groups
with different duration of NDP.
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During the 3-month examination, in patients with NDP present at that time, the NFR pain threshold index
significantly decreases (0.6 (0.5-0.7)), as compared to the previous indicators at the 1-month examination (0.8 (0.6-
1.1)), as well as compared to patients who did not have NDP at that time (1.3 (1.1-1.3)). In patients with NDB
lasting more than 3 months, the NFR threshold index during the 3-month examination (0.6 (0.5-0.8)) significantly
decreases, compared to the corresponding indicator during the 1-month examination (0.7 (0 ,6-0,8)). Moreover,
the NFR threshold index is significantly different in groups with different duration of NDP both during the 1-month
examination (1.1 (0.9-1.3) and 0.7 (0.6-0.8)), and and during the 3-month examination (1.1 (1.0-1.3) and 0.6 (0.5-
0.8).

The ROC analysis method was used to assess the diagnostic significance of the NFR threshold index during a
1-month study in predicting the possible chronicity of NDP. According to the results of the ROC analysis, it was found
that the area under the curve is 0.92 (95% Cl: 0.75-0.99) and the optimal cut-off threshold of the NFR threshold
index is 0.8.

Conclusions.

1. In patients with MS, the presence of NDP is associated with a significant decrease in NFR pain threshold and
NFR threshold.

2. The course of NDP is accompanied by further decreases in the NFR pain threshold and NFR threshold.

3. A decrease in the NFR threshold by 20% or more 1 month after the debut of the NDR is a reliable prognostic
marker of the future chronicity of the NDP.

Key words: multiple sclerosis, neuropathic pain, neuropathic dysesthetic pain, nociceptive flexor reflex, chronicity.
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Today, despite the development of medicine and the improvement of pharmaceuticals, the treatment of patients
with stage Il and IV ovarian cancer remains insufficiently effective. Modern methods of treating these patients are
accompanied by insufficient survival, which requires the identification of additional prognostic factors to individual-
ize treatment. In a retrospective analysis of clinically similar groups of patients, ovarian cancer is characterized by
significant heterogeneity in the course and response to treatment, which necessitates the search for new prognostic
factors.

The aim is to evaluate the effect of chromium, cadmium, copper, plumbum, and zinc in the blood of ovarian
cancer patients on the relapse-free period's duration. The study was based on observing 131 patients with ovarian
cancer; the control group consisted of 10 people who were not diagnosed with malignant tumors of any localization.
The study participants provided written informed consent to participate in the study. The studied metals in patients'
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