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Clinical Observation
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ITenp — nemoncTpays ahPEeKTUBHOCTI METO/Ia CETeKTUBHOM Mourpaduil 1 Pe30HAHCHON CTUMYJISIIINN Ke-
aynouno-kumieyHoro tpakta (JKKT) B koMIiekce MHTEHCUBHOH Tepalinyl B PaHHEM II0CJIC0IePAllHOHHOM IIepPHO-
e y GOJIBHOU ¢ OCTPOIl KUIIEYHON HENPOXOAUMOCTBIO, OCJIOKHEHHO IIEPUTOHUTOM.

Marepuaiubl ¥ MeTOAbI. Y 60JbHOM JI. 52 J1eT, HeOAHOKPATHO OMEPUPOBAHHON MO MOBO/Y OCTPON TOHKOKUIIIEY-
HOI1 HETIPOXOAMMOCTH, OCJIOKHEHHON cepo3HO-(PUOPUHOZHBIM [IEPUTOHUTOM B PAHHEM MOCJIE0IEPALIMOHHOM Hepu-
ozie (depes 7 HEH TOcyIe TIepBOH ollepaliuy) IPOBONIACD JIUTEIbHAS AMATHOCTUKA U Pe30HAHCHAS CTUMYJISIINS
JKKT ¢ 1enbio BOCCTAHOBIIEHUSI MOTOPHO-3BaKyaToOpHO# (yHkimu. Vcrosnb3oBaim asekrporactpoanteporpad
(paspelenrie Ha KJIMHIYECKOe ncToab3oBanre Munzapasinpoma, Ne 2268-19 ot 1998 r.).

Pesyabrarel. AMiinTyaa KojeOaHuil, BbI3BAHHBIX PE30OHAHCHBIMU BO3JAECHCTBUAMU HAa BO30YAUMBIE CTPYK-
typbl (BC) JKKT, nocrenenno napacrana (ot 8—22 mkB 10 20—44 MxB), ykasbiBas Ha TO, 4TO KOJUYECTBO HaC-
CUBHBIX 9JIEMEHTOB B TJIAJIKOMBIIIEYHBIX CTPYKTYPAX JKeIyAKa U KUNIETHUKA yBeandnBaercs. B komie 3-x 3a-
BepIIAIONIUX CEAHCOB JieYeHUsT aMIITUTY/Ia CUTHAJIOB B cpefneM coctaBuia: 93 MxB s BC kenynka; ~88 mxB
st BC IITK; ~90 mxB puis BC tomeit u moasanomuoit kumrku; u 87 MxB niis BC tosicroro kuimeynuka (crre-
nuduyecKkne peakinm).

3akmouenne. Takue 3HaYeHUs U aKTUBHOCTH TIOCJIE€ CTUMYJISIITUE YK€ COOTBETCTBOBAJIN HOPMAJIbHON (DYHK-
mun BC JKKT.

Knrouesvte crosa: pe3oHancHas CmumMyaiuusl; amnﬂumyaa 6uoaﬂexmpuuecrcoﬁ akmuenocmu 6036]/314-
MblX cmpyxmyp cheﬂyaouuo-xumenuoeo mpaxkma
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Kaunandeckoe HabAOAEHUE

The aim of the study was to demonstrate the effectiveness of the method of selective polygraphy and resonance
stimulation of gastrointestinal tract (GIT) in the complex intensive therapy in early postoperative period in a
patient with acute intestinal obstruction complicated by peritonitis.

Materials and methods. The patient L., female, 52 years old, had numerous operations, because of small intes-
tine obstruction complicated by serous-fibrinous peritonitis in early postoperative period (7 days after the first
surgery). Patient was performed with a long-lasting diagnosis procedure followed by the GIT resonant stimulation
to restore the motor-evacuation function of GIT. An electrogastroenterography device was employed that was
approved for clinical use by the Ministry of Healthcare Industry Ne 2268-19, 1998).

Results. The amplitude of the oscillations due to resonant effects on the excitable structures gradually
increased from 8—22 mkV to 20—44 mkV that indicates the increase of the numbers of passive structures in
smooth muscles of the stomach and the jejunum). At the end of three final sessions the amplitudes of the signals
(specific reactions) demonstrated the following values: 93 mkV, 88 mkV, 90 mkV, 87 mkV (for the stomach, duo-

denum, jejunum and ileum, and large intestines, respectively).

Conclusion. These values and activity after the stimulation corresponded to the normal GIT motility.

Keywords: resonance stimulation; amplitude bioelectrical activity of excitable structures; gastrointestinal

tract
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BBenenne

OrneparuBHbBIE BMEIIATEIHCTBA, OCOOEHHO HAa
opraHax OpIOIIHOI MOJOCTH, TPAKTHYECKU BCET/A
OCJIOKHAIOTCA AUCHYHKITUEH JKeTy/[09HO-KUIIEeYHO-
ro Tpakta (ZKKT). Yacto ata nuchynkims npuso-
JIUT K Pa3BUTHIO KPUTHUECKUX COCTOSHWI, 3HAYU-
TeJAbHO CcHUXKaAg 3(HOGHEKTUBHOCTD XUPYPTUYECKUX
BMENIATEIBCTB U, HEPEIKO, YBEJTUUUBAS [TOCJIEOTIEPa-
IUOHHYIO JIETATTBHOCTb.

Hapyiienuss MOTOpHO-9BaKyaTOpHOH (DyHKIIUN
JKEJTYZIOUHO-KHUIIIEYHOTO TPaKTa SBJSIOTCS, CKOpee,
006s13aTeIbHBIM (DAKTOM HECHEIU(UIECKOTO TOBPEK-
JIEHVSI PETYJISIIIUN Y OOJIbHBIX B KPUTHIECKOM COCTO-
auun. Perynsanus motopuoit pynkmm JKKT ocyte-
cTBJIETCA 3a c4yeT PedIEKTOPHOTO BO3/EHCTBUSA
(MenuaTopel MapacCUMIIATHIYECKON U CUMITATHIEeCKON
HEPBHON CHCTeMbl); TYMOPaJbHOTO BO3/I€CTBUS
(60JIBIIIOE KOJIMUYECTBO TOPMOHOB, BBIPAOATHIBAEMBIX
pasmmunbiMu otiesnamMu JKKT) u mectHbiMM Mexa-
HU3MaMu (BO3/ICICTBUE TIMIEBOTO KOMKA, CJIIOHBI,
COJISTHOU KHCJIOTBI, TIPOJLYKTOB PACIIEIJIEHUST GETKOB,
SKUPOB U YTJICBOJIOB.

B MBITIIEYHBIX CTPYKTYPAX T€HEPUPYIOTCH 9JIEK-
TPUUYECKUE BOJIHBI, UMeEIOINEe CHenupuIHOCTh IS
kaxxzoro oraena JKKT [1, 2].

Ha ocHoBanuu paszinunii BOJTHOBBIX XapakTe-
puctuk kaxkaoro ydactka JKKT (kenynok, 12-mep-
crHas kwimka (JIIK), ToHKMiT U TOJCTBIN KUIIEY-
HUK), TOJY4aeMbIX C IOMOIIBIO racTporpados,
CTPOUTCS TUATHOCTUKA HAPYIIEHUH MOTOPHO-9BAKY-
atopHoii ¢dynknun KKT. CymiectByeT HECKOIbKO
Pa3HOBUIHOCTEI racTporpados, MO3BOJISIONUX BbI-
ABJISITH HAPYUIECHUS 2JIEKTPUUYECKON AKTUBHOCTU
B030ymuMbix ctpykTyp JKKT [3—5]

B nocsiesiHee Bpemst B 3apyOEKHBIX CTAThSIX TIPEJI-
CTaBJIeHA MAarHUTHAsI TTUJIIOJS, 3alUIIEeHHAS CUINKO-
HOBBIM 1OKpbITHEM, — Motility TrackingSystem — 1
(MTS-1), koTOpasi, MPOX0JId MO KETYAOUHO-KUITETHO-

Introduction

Surgery, particularly on the organs of the
abdominal cavity, is commonly complicated by
dysfunction of the gastrointestinal tract (GIT).
This dysfunction frequently causes critical condi-
tions, which significantly reduce the effective-
ness of surgery and often increase postoperative
mortality.

The alterations of motor-evacuation function of
the GIT are rather non-specific and bound to alter-
ations of regulatory mechanisms in patients in criti-
cal conditions. The regulation of the GIT motor
function occurs due to reflex effects (mediators of
the parasympathetic and sympathetic nervous sys-
tem); humoral effects (large number of hormones
that are produced by various parts of GIT) and local
mechanisms (the effect of the bolus, saliva,
hydrochloric acid and products of protein, fat and
carbohydrates destruction).

Electric waves specific for each part of the
GIT are generated in muscular structures [1, 2].

The alterations of motor-evacuation function of
the GIT were diagnosed based on the differences of
wave characteristics in each part of the GIT (stom-
ach, duodenum, small intestine and colon) as
obtained by a gastrography. There were several vari-
eties of gastrographs, which allowed to identify
abnormalities in electrical activity of excitable GIT
structures [3—5].

Recently, a magnetic pill protected with a silicon
coating, the MotilityTrackingSystem-1 (MTS-1), has
been suggested for clinical use. It passes through the
GIT and assesses the motility of its various parts,
when peristalsis remains [6, 7].

There are various devices, including electro-
gastroenterographs, for the non-invasive assess-
ment of bioelectrical activity of excitable struc-
tures [8—10].
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MY TPAKTYy, OLIEHUBACT MOTOPUKY PA3JIMUHBIX €TI0 OT/IE-
JIOB, KOT/Ia TIEPUCTAJIBTHKA cOXpaHeHa [6, 7].

Jly11 HeMHBA3UBHOW JIUATHOCTUKUA OUO3JICKT-
pHUecKoiil akTuBHOCTU BO30YMMbIX cTpyKTyp (BC)
CYIIECTBYIOT Pa3jinyHbie TPUGOPBHI, B TOM YUCIE —
anexTporacTpoauTeporpadsr [8—10].

Marepuan u MeTobI

Hamu ncmosip3oBajicst METOJ CeTeKTUBHOM MOJINTpa-
¢bun (CII)) st OnieHKH 2JIEKTPHUECKOM aKTUBHOCTHU Pa3-
mnunbix otesnoB JKKT, 6e3 KoTopoil HEBO3MOKHbI Tepu-
CTaJIbTUYECKUe JBMKeHus. VcesenoBanus mpoBouiM Ha
Jie4eOHO-INArHOCTUYECKOM KOMILIEKCE, COCTOSIIIIUM 13 Ce-
JIEKTUBHOTO TIOJIUTpada «DJIEeKTPOracTpOLyOIeHOIHTEPO-
xosoHOTpad» n peanancuHoro crumyssitopa JKKT (paspe-
HIeHUe Ha KJIMHUYECKOe MCI0JIb30BaHne MUH3IpaBIpoMa,
Ne 2268-19 ot 1998r.) Ilpu perucrpaiyu GUOIIEKTpUYEC-
KUX CUTHAJIOB KCIOIb30Bal DK -2/1eKTpo/ibl, cMa3aHHbie
9JIEKTPOJIHON TIACTOM ¥ HAKJIAIBIBAIN WX HA HUKHIOWO U
BEPXHIOI0 KOHEUHOCTH. [Ipn CTUMYJISAIINY IPIMEHSIITN T1eT-
JIEBBIE DIIEKTPO/IBI U3 TOCEPEOPEHHON THOKOI TPOBOJIOKH,
06epHYTbIe HECKOJIBKIMU CJIOSIMU MapJii, CMOYEHHOI (hu-
3M0JIOTHYECKUM PACTBOPOM.

[Ipu pabote ¢ ceneKTUBHBIM MOIUTrpacdoM, Ha UCILIEE
HOYTOYKa BO3HUKAIOT OJ[HOBPEMEHHO 4 KPUBBIE, OTPAKAIO-
e GHOdTEeKTPUIECKYI0 aKTHBHOCTD JKemryaka, JIITK, 06-
IIyI0 AaKTUBHOCTD TOIIEH M MOAB3/OIIHON KUIIKH, BCEX OT-
nenos toncroro kumewynnka. CII npencrasaser coboit 4
PE30HAHCHBIX (DUJIBTPA YJIBTPAHU3KUX YACTOT € OOJIBIION
nobporroctbhio: F — 0.05£0.006 T, 0.10+£0.009 I,
0.15%0.01 Ty, 0.2+0.09 T

Hauywunamm crumyssiuio ¢ Toka B 60 Mka 1 o 1uHaMu-
K€ PEriCTPUPYEMbIX CUTHAJIOB OIPEIEISIIA BETMUNHY TOKA
U JUINTEJIbHOCTh CTUMYJIMPYIOIUX CEPUil: MPU HU3KUX
aMIUTUTY/IaX perucTpupyeMbix curiano (20—30 mkB)
YBEJTMYMBAIIN CHJTY TOKA U TTUTETBHOCTD CTUMYJIUPYIONUX
cepuii 1o rosrydenust amnuty i He MeHee 60—80 Mk B.

JIMTeNbHOCT cepuil BBIOMPAJN 10 OCTATOYHBIM pe-
aKIusaIM Ha Hecrennduyeckue Bo3aeicTBusA. Ecan akTuB-
HOCTD JKeJIy/IKa DU CTUMYJISIIUU OCTAJbHbBIX OT/IEJIOB
JKKT He yracama 10 «0», 3T0 SBJISIIOCH TIOKa3aTeseM TIpa-
BUJIHOCTH BbIOPAHHBIX TapaMeTpoB. B ipoTuBHOM ciryuae
U3MEHSJIN TTApAMETPBl CTUMYJISIIUM B CTOPOHY YBeJIde-
HUS JUTUTENBHOCTH U HAPACTAHUS CTUMYJINPYIOIIETO TOKA.

[Tapamerpbl GHOZJIEKTPUYECKOIT AKTUBHOCTH, aMILIN-
TY/Ibl OTKJIOHEHWIA U JJINTEJIbHOCTH TIEPUOIOB, MOKHO HC-
MOJIB30BATh JIJIS1 OIMCAHUS (PU3UOJIOTMYECKIX 1T0Ka3aTesieit
dbynximonanbaoro cocrosinus opranos JKKT [11—13].

OTHoleHne ycpelHEHHbIX 3HAYeHU T GHOdIeKTpruYec-
KOl aKTUBHOCTHU B KOHIIE CEPHIH K MCXOIHOIL, TaeT BO3MOJK-
HOCTH OIEHUTH 3 HEKTHBHOCTD KaXkK/I0H CepUI KakK Jieued-
HO TTPOTIE/TYyPHI.

[Tox HabmoneHreM Haxouach 6osbHas J1. 52 Jer, mo-
cryruiias B TKB Ne 5 11.04 ¢ qiuarnozom: OcTpast Kutiey-
Hasl HEMpPOXOAUMOCTDb (CliaeuHast 00JIe3Hb?), MEPUTOHUT.
Omneparmsa 11.04: Jlamaporomus. Pasnenenne craek, Ha3o-
UHTECTUHAIbHAA MHTYOalusl, yCTpaHeHUue yIleMJIeHuUsI
ToHKOW Kuimkn. CaHanus, ApeHupoBatme GPIOITHOM MOJI0-
ctu. IlepeBesieHa B oT/e/IeHEE XUPYPrUYECKOi peaHnMa-
nuu. B ¢BsA3U ¢ 10gBJIEHUEM TTPU3HAKOB OCTPOIl TOHKOKU-
meunoit verpoxoaumoctn (OTKH) 17.04 6b11a mpoBeiena
JIMAarHOCTUYECKAsT PeIanapoToMust. VIHTpaoneparoHHbIit

Materials and Methods

We used the method of selective polygraphy (SP) in
order to assess the electrical activity of the GIT, with-
out which there are no peristaltic movements. The
research was conducted with the aid of a medical diag-
nostic complex, consisting of selective polygraph
«Electrogastroduodenoenterocolonograph» and resonance
stimulator of the GIT (approval for clinical use by
Ministry of Healthcare, # 2268-19 from 1998.)

In order to register the bioelectric signals, the ECG
electrodes with the electrode paste were used. They were
placed on the lower and upper limbs. In order to stimulate
the GIT, silver-plated flexible wires wrapped in several
layers of gauze moistened with saline were employed.

When working with selective polygraph, the display
on a laptop shows simultaneously 4 curves that reflect the
bioelectric activity of the stomach, duodenum, total activ-
ity of the jejunum and ileum and the parts of the colon.
Selective polygraph is a resonant filter of ultra-low fre-
quencies with great quality: F — 0.05%£0.006 Hz,
0.10£0.009 Hz, 0.15+0.01 Hz, 0.2+0.09 Hz.

The stimulation was started with the voltage of 60 mkA.
The amperage and the duration of the stimulating series were
determined by the dynamics of the registered signals. At low
amplitudes of the recorded signals (20—30 mkV) the amper-
age and duration of the stimulating series were increased in
order to obtain the amplitudes of at least 60—80 mkV.

The duration of the series was chosen by the residual
reactions to nonspecific stimuli. If the activity of the
stomach during stimulation of other GIT part doesn't
decrease to «0», the chosen parameters appeared to be cor-
rect. Otherwise the stimulation parameters were increased
(the amperage and the duration of the stimulation).

The physical parameters of bioelectric activity, the
amplitude of the deviation and duration of periods can be
used to describe physiological indicators of the functional
state of the GIT organs [11—13].

The ratio of the mean value of bioelectric activity at
the end of the session to the initial one enables to evaluate
the effectiveness of each session as a treatment option.

Clinical case: A patient L. (52 years old) was admitted
to State clinical hospital Ne 5 with the following diagnosis:
acute intestinal obstruction, peritonitis. 11.04. Surgery:
Laparotomy. Separation of adhesions, nazointestinal intu-
bation, elimination of the small intestine strangulation.
Sanation and drainage of abdominal cavity. The patient was
transferred to the Department of General surgical intensive
care. A diagnostic relaparotomy (17.04.) was performed
due to signs of the acute intestinal failure (AIF).

Intraoperative diagnosis: Internal strangulated small
intestine, AIF, diffuse serous-fibrinous peritonitis. Since the
April, 18, the correction of motor-evacuation GIT function
was begun, which was continuing until the June, 16. The
patient was performed with 28 sessions of stimulation.
During the first and the following procedures, the duration
of the stimulation varied from 3 to 4.5 hours. The duration
of the followed stimulation did not exceed 2 hours.

Clinical Observation and Discussion

At the beginning of the study (~10 minutes)
bioelectrical activity prior (baseline) the stimula-
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Kamunuueckoe HabaopreHUE
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Puc. 1. McxoaHas aKTHBHOCTb M PEAKIIUS HA CTUMYJISIHIO BO30yaumbIx cTpykTyp JKKT (18.04.2014).
Fig. 1. The initial activity and the reaction on the stimulation of excitable structures of the GIT (04.18.2014).
Note. The initial activity [Time: 13.46.40—13.47.10]; Stomach [6; Time: 13.47.10—13.48.35]; Duodenum [2; Time: 13.48.35—13.49.40];

Small intestines [-2; Time: 13.49.40—13.50.40].

Ipumevanue. /st puc. 1—8: Stomach — xenynok; Duodenum — asenaanarunepcernas kumka (JI1K); Small intestine — Tonkuii ku-
meunuk; Colon — Toserprii kumeunnk. Mexoanas aktuBHOCTD — [Bpemst: 13.46.40—13.47.10]; sxeaymok — [6; Bpemst: 13.47.10—13.48.35];
JIIK — [2; Bpemst: 13.48.35—13.49.40]; Tonkuii kumeunuk — [-2; pemst: 13.49.40—13.50.40]. /lnst puc. 1—6: Time (h, min, sec) — Bpe-

M (4, MUH, CEK).

nuarno3: BayTpennee ymemsenue tonkoit knmrkn, OTKH,
passuToii ceposHo-hubpuHo3HbIi nepuronut. C 18 ampe-
Jist OblJIa HauaTa KOPPEKIIUst MOTOPHO-3BAKYaTOPHOI (DYHK-
nun JKKT, koropast npogosmkanacek no 16 uionst Bo4u-
TesbHO, GoJbHON TpoBesn 28 ceancos. [Ipu mposexerun
TIEPBBIX U ciIeayiomux (Bcero 14) 3a HUMU TIpoTeyp, II1-
TENLHOCTH HEMTPEPLIBHON CTUMYJIAIIINH BapbUpOBaia oT 4,5
10 3 4acoB. B mocsenHux ceaHcax JUIMTENBHOCTh CeaHca
CTUMYJISIIAN HE TIPEBBIINIAIA 2-X YaCOB.

Kinnnyeckoe Ha0mo1eHIe
U o0cy:KaeHne

B nauasie uccienoanus (~10 MunyT) 17151 JTna-
THOCTUKU XapakTepa HapyNIIeHWH PEerucTpupoBajn
OUOIJEKTPUYECKYIO AKTUBHOCTH 10 CTUMYJISAIUY
(McxofHasg) W TOCJE PETUCTPAMM TPUCTYHATH K
crumyigin (puc. 1).

Bo Bpemg crumysaiun CII omHoBpeMeHHO pe-
rUCTpUpYyeT 4 peakiinu (OHY CreludUIecKyio U Tpu
Hecneruuuecknx). TToBbImeHHbIN 06beM HHPOP-
MAIUH CIOCOOCTBYET OBICTPOIl UX MHTEPIIPETAIINH U
AHAJTM3Y, KOTOPbIE OTKPBIBAIOT ITyTh K WHANBUILYAJTh-
HOU Teparuu, u3MeHsist TOK 1 JVINTeJIbHOCTh Cepuil B
IIpoIlecce ceaHca.

NcexopHo, OMO2JIeKTpUYECcKast aKTUBHOCTh OC-
HoBHbIX otzesioB JKKT y 6osbHOI, Oblia 04eHb HI3-
koil. Tlpu crumysistinn (KoJieOaHUSIMU TOKA B TIPEie-
Jax 60 MKA) perucTpupoBaJv TOJIBKO €/[Ba 3aMETHbIE
peakiuu (~2 MkB). [Toatomy achdexTrBHBIC 3HAYCHUSA
TOKA CTUMYJITY yBesnuuiiu 10 170-tru MxA. Amiuim-
Tyna peakruii BC, HaBsA3aHHON PE30HAHCHBIMU BO3-
nerictBusiME Bodpactasia (8—13 MkB), Ho ocraBasach
BecbMa HU3KOM (pHC. 2). ITO 03HAYAECT, UTO IO CTUMY-

tion was registered and then the stimulation was
started (Fig. 1).

During the stimulation of the SP, 4 kinds of
reactions (including one specific and three non-spe-
cific) were simultaneously registered. An increased
amount of data caused its rapid interpretation and
analysis, which provided a window for an individu-
alized therapy by varying the amperage and the
duration of the session.

Initially, the GIT motility of the patient was
very low. When stimulated by the current amperage
of 60 mkA, only a faint reaction (~2 mkV) was detect-
ed. Therefore, the effective value of the amperage was
increased up to 170 mkA. The amplitude of the GIT
excitable structures reaction, imposed by the reso-
nant effects, increased (8—13 mkV), but remained
very low (Fig. 2). This means that only some the ele-
ments of small areas of the body (about 13%)
responded to the resonance effects prior to the stimu-
lation, Most of the GIT elements remained passive.
Tissue sensitivity of excitable structures to external
stimuli was very low. It was urgent to activate the
passive elements in GIT parts, with no overloading
those parts which initially respond to the series of
resonance effects. The condition of the GIT excitable
structures should be monitored, and the structures of
each GIT parts should be periodically stimulated.

The functional state of the intestine has rapidly
changed under the stimulation. After three complete
cycles of electrotherapy the excitable structures of the
duodenum, the small intestine, and colon exhibited
short periods of spontaneous activity (Fig. 3, 4). Each
cycle consisted of 4 series of sinusoidal oscillations. The
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Stomach ¢
4
Duodenum 2

Small intestine -2-

Colon -6

T T i T
14:10:50 14:11:40 14:12:30 141320

Time (h, min, sec)

Puc 2. AxtusHoctb Bo3Gyaumbix crpykryp JKKT nocie 3-x mukinos crumyssiunn (18.04.2014).

Fig 2. The motility of excitable structures of the GIT after 3 cycles of stimulation (04.18.2014).

Note: Specific reactions: of duodenum [2; Time: 14.09.55—14.10.10]; of the other parts of small [-2; Time:14.10.10—14.12.12] and large
[-6; Time: 14.12.12—14.13.20] intestines. Non-specific reactions (For Fig. 2, 3, 5 represented by the arrows): of duodenum [2; Time:
14.11.35—14.12.20] and colon [-6; Time: 14.11.30—14.12.15] in case of the jejunum, ileum (-2) resonance stimulation. There is practical-
ly no reaction of the duodenum and colon, which indicates the uneven functional state of excitable tissues in different main parts of GIT.
The amperage of the stimulation ~170 mkA.

IIpumeuanue: Crerduueckue peakiuu: 11K [2; Bpems: 14.09.55—14.10.10]; ocranbHbix 0TH€0B TOHKOTO [-2; Bpemst: 14.10.10—
14.12.12] w tosicroro kumeunuka [-6; Bpemst: 14.12.12—14.13.20)]. Hecnerupuueckue peakunu (st pric. 2, 3, 5 yKazaHbl CTPEJIKaMn):
JIIK [2; Bpemst: 14.11.35—14.12.20] u Tosicroro kumreunuka [-6; Bpemst: 14.11.30—14.12.15] npu pe3oHancHON CTUMYJISIIUK TTO/B3/IOIII-
Ho¥ u Tomtei kumku (-2). [IpakTuueckoe orcyrerBue Hecnermbuyeckux peaxiuii mpu crumysstiinu [ ITK u Tosctoro kumeunnka cBu-

nererabeTByeT o HepaBHOMepHOCTH cocTtosHIs BC pasnpix otaesnos JKKT. Tok ctimymamm ~170 MxA.

JISITIVM, JIMITb 9JIEMEHTBI MAJIbIX 30H OpraHa pearupo-
BaJii Ha pe30HAHCHBbIe Bo3zeiicTBust (0Koo 13%).
BosbmuncTBO 251emenTOB I'M OCTaBaIMCh IACCUBHBI-
mu. YyBcrButesibHocTh BC K BHEITHUM BO3/I€HCTBU-
siM OblLia KpaiiHe HU3KOiL. [TacCuBHbBIE 3JIEMEHTBI BCEX
orznenos JKKT Heo6xoaumMo ObLIO CPOUHO aKTHBU3U-
poBarthb, He reperpyskag anemMeHTs! Tex 300 BC JKKT,
KOTOPbIE UCXOJIHO OTBEYAJIM HA CEPUU PE30HAHCHBIX
BoszeiictBuil. /g atoro cocrognue BC oCHOBHBIX
ornesioB JKKT ciemyer KOHTPOIMPOBATD, & CTPYKTY-
Py Ka)K/IOTO OT/Ie]Ia CTUMYJIMPOBATh TIEPUOJMUECKH.,
Iox BiusinveM cTuMy sty (byHKITUOHATBHOE
cocrostaue opranoB JKKT ObICTPO U3MEHSIIIOCH. YiKe
1oCJie TPeX IMOJHBIX ITUKJIOB 3JIEKTPOTEpaluu, MMpu
crumyJistiinn JITIK 8 BC cTpykTypax TOHKOI KUIIKH,
U TOJICTOTO KUINIEYHUKA BO3HUKAJIU KOPOTKUE TIepU-
OJIbI CIIOHTAHHOM akTUBHOCTH (puc. 3, 4). Kaskprii
[UKJI COCTOSLI U3 4-X CEPUl CUHYCOUIAJIbHBIX KOJIe-
GaHuil Toka. J[JIMTeIbHOCTD Kask /101l cepuu 3aBrcea
OT KOJINYECTBA MEPUOJIOB B HEH ¥ 4acTOThl KoJjeba-
HUIL. 3a UKJ PE30HAHCHBIM BO3/IEHCTBUSIM IO/IBEP-
ratorcst BC: sxenyzka, JITTK, moas3poinoit u toiei
KUIIIOK U BCEX OTJIEJIOB TOJICTOTO KUIIIEYHUKA. B mpo-
1ecce CeaHCoB aMILIUTYAbI KojeOaHuii, HaBsI3aHHbIX
HU3KOAMILIUTYTHOU CTUMYJISAINEH, TTOCTETIeHHO Ha-
pactamu. [lns I'M sxesryika OoHM BBIPOCJIN B CpeIHEM
Ha 80% (0THOCUTENBHO AKTUBHOCTHU B HaYaJIe TIPOIIe-
nyp). B mocienyiommx ceancax pocT aKTUBHOCTU
camxancs. IlogobHas TeHAeHIUs MMeJa MeCTO U
Juist octasibubix oTesioB JKKT. B konile nepBoro ce-

duration of each series depended on the number of peri-
ods and oscillation frequency. For a series of resonance
effects the following parts of GIT were exposed such as
stomach, duodenum, ileum and jejunum and all the parts
of a large intestine. During the sessions the amplitude of
the oscillations imposed by low-amplitude stimulation
gradually increased. For the stomach it increased by
80% (compared to the activity at the beginning of pro-
cedures). In subsequent sessions the increase in activity
slopped down. A similar situation was observed in the
rest parts of the GIT. At the end of the first session (the
duration was 4 hours 37 minutes) no stable motilities of
the GIT were observed (see Fig. 3).

Later, 14 sessions of the resonant GIT stimu-
lation were held irregularly (18 Apr., 19 Apr., 24
Apr., 26 Apr., 27 Apr., 29 Apr., 2 May, 7 May, 8 May,
12 May, 15 May, 17 May, 19 May, 21 May).

By 23.05.14 the patient’s condition was assessed
as extremely severe: multiple organ failure developed
on the background of the adhering abdominal sepsis.
This included respiratory failure (polysegmental
bilateral pneumonia, right-sided exudative pleuritis),
malnutrition (erosive-hemorrhagic gastritis, duode-
nal bulb ulcer, pseudomembranous colitis), endoge-
nous intoxication, persisting haemic and respiratory
hypoxia, severe anemia of mixed genesis, hypoalbu-
minemia, and polyneuropathy.

However, the symptoms of GIT function alter-
ations became less severe: the abdomen was soft to
palpation, no peritoneal symptoms were observed,
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Puc. 3. Axtusnocts Bo36yaumbix crpykryp JKKT nocae 5-ti nuknoB crumyasiuu (18.04.2014).

Fig. 3. The motility of excitable structures of the GIT after 5 cycles of stimulation (04.18.2014).

Note: Specific reactions of excitable tissues: of stomach [6; Time: 14.29.58—14.30.07]; of duodenum [2; Time: 14.30.07—14.31.09]; of the
other parts [-2; Time: 14.31.09—14.32.48] of small intestines.

Non-specific reactions of excitable tissues: stomach (6); jejunum, ileum (-2.) and colon (-6), which occurred within a short period of
time 14.30.36~14.30.40, as the reaction to spontaneous activity of nerve plexus in case of duodenum stimulation (2). The reactions
have various amplitudes, which indicates the uneven functional state of excitable tissues of the GIT. The amperage of the stimulation
~170 mkA.

IIpumeuanue: Crenuduueckue peaxinu BC: xenyzka [6; Bpemst: 14.29.58—14.30.07]; ATIK [2; Bpemst: 14.30.07—14.31.09]; ocranbibix
OT/IeJIOB TOHKOTO KulleuHuka [-2; spemst: 14.31.09—14.32.48]. Hecnerduueckne peaknun BC: xemynka (6); Toleil, moAB3/10UIHOIM
KUIIKY (-2.) U TOJICTOTO KumiieyHnKa (-6), BO3HUKIINE B KOPOTKOM uHTepBasie BpeMenn 14.30.36~14.30.40, B oTBeT Ha cIyyaiiHyIO aKTUB-
HOCTB HEPBHBIX crieTenuil mpu crumyssiiin JITTK (2). Peakimn ¢ pasHoii aMIinTy/10ii kosrebanuii CBUAETENbCTBYIOT O HEPAaBHOMEPHO-
ctu pynkunonansHoro cocrostinst BC JKKT. Tok crumyssiiinm ~170 MKA.

Stomach

Duodenum

Small intestine

Colon

Time (h, min, sec)

Puc. 4. AxtuBHocTb Bo36yaumbix crpykryp JKKT B konue nepsoro ceanca crumyJsiuu (07.05.2014).

Fig. 4. The activity of excitable structures of the GIT at the end of the first session of the stimulation (05.07.2014).

Note. The activity of the stomach (6), duodenum (2), jejunum, ileum (-2) and colon (-6) after the test for switching the stimulation off
[Time: 1.29.15—1.29.45] and on again. The pause lasted 11 min.

IIpumeuanue: AxTuBHOCTD xeaynka (6), 11K (2), Toureit n moaB3omHoi KUK (-2) ¥ TOJCTOTO KulileqHrnKa (-6) TmocJie TecTa Ha BbI-
kiiouenne crumyJisiiust [Bpemst: 1.29.15—1.29.45] u na ee moBropHoe BKIIOUeHMe. J{yuTenbHOCTD TTay3sl — 11 MUHYT.

aHca (JUIMTEJLHOCTD €ro cocTaBuiia 4 yac 37 MuHyT) | peristaltic noises were extremely weak (are heard not
crabuibhyio pabory I'M ocuoBubix otzaenoB JKKT | in all areas of the abdominal cavity). Enteral nutri-
Ham Habsmoaath He yaanochk (puc. 3). Ilepsoie 14 ce- | tion was acquired, without nausea and vomiting, the
ancos asiekrporeparuu (¢ 18.04 no 21.05) asexrpo- | defecations were rare. The results of diagnostic
Teparus npoBoauiach Heperyssipuo (18, 19, 24, 26, | research of bioelectric activity of a GIT excitable
27,29 anpens; 2,7, 8, 12, 15, 17, 19, 21 mas). structure showed the lowest values of bioelectric
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Puc. 5. Cnenuduyeckue u Hecneuuduyeckne peakuuy nocje nocae0BaTebHoil cTuMy i Bo30yaumbix crpykryp JKKT B reue-

nue 83 munyt (01.06.2014).

Fig. 5. Specific and non-specific reactions after serial stimulation of excitable structures of the GIT within 83 minutes (06.01.2014).
Note. Non-specific reactions of the stomach (6), duodenum (2), the other parts of small intestines (-2) and colon (-6). The amperage of

the stimulation ~74 MkA.

IIpumeuanune: Hecnennduueckne peakrmn skenyzaka (6), AIIK (2), ocTasbHBIX OT/ZE€TOB TOHKOTO KUIIEYHUKA (-2) M TOJICTOTO KUTITETHH-

ka (-6). Tok crumyssaimn ~74 MKA.

K 23.05.14 cocrosinue GOJILHOU OIeHUBAIN
KaK KpaliHe Tsukesoe: Ha (poHe TpUcoeInHUBIIETOCS
abJIOMUHAJIBHOTO CEMCHCA Pa3BUJIACH ITOJUOPTaH-
Hag HEMOCTaTOYHOCTH: JbIXaTesbHas (IBYCTOPOH-
HAS TOJIMCETMEHTApHAs ITHEBMOHUS, TTPABOCTOPOH-
HUH 9KCCYMATUBHBIM IJIEBPUT), HYTPUTUBHAS
HEIOCTATOYHOCTH (3PO3UBHO-TEMOPPArMYECKUil Tra-
ctput, si3Ba iykosuirsl JJTTK, nceBroMeMOpaHO3HBII
KOJIUT), 9HIOTCHHAS WHTOKCUKAIUSA, COXPAHAIACDh
TUTIOKCHS PECITUPATOPHOTO ¥ TEMUUYECKOTO XapaKTe-
pa (aHEeMUS TSKEJIOM CTETIeHN CMEeIIaHHOTO reHe3a),
TUIOAILOYMUHEMUS U OJTMHEH POTIaTHSL.

OnHako BBIPAKEHHOCTb HapyHieHU (QYyHK-
nuu JKKT crana Menee sipKOi: 1IpU HaJbIIaluN —
JKUBOT MATKUH, TEPUTOHUAJIBHBIX CUMIITOMOB HET,
HEPUCTAIBTUYECKIE TIyMbl KpaiiHe cjabbie (BbI-
CJIYIIUBAIOTCSI HE BO BCEX 30HAX OPIONIHON 1M0JI0C-
TH). JHTEpaJbHOE MHUTAHUE yCBamBaja, Ge3 Mmpu-
CTYIOB TOIIHOTBHI, «cOpoca» IO 30HAY U PBOTBHI,
CcTyJl penkuil. Pe3ysbraTsl AMAarHOCTUYECKNUX WC-
ciaeqoBaHUi OMOdJIEKTpUYecKOl akTuBHOCTH BC
JKEJTYIOUHO-KUIIIEYHOTO TPAaKTa CBHU/IETEIbCTBOBA-
JI O COXPAaHEHWM HU3KUX 3HAYEHUI OUO3JIEKTPU-
YeCKOH aKTUBHOCTH JI0 CTUMYJISIIMHU, HECMOTPS Ha
MOJIOKUTEJNBbHYIO IMHAMUKY B KQJK/IOM CeaHce HU3-
KOAMILIUTY/THON 3JIEKTPOTEPAITHH.

AHaJI3 JMaHHBIX, MOJYYEHHBIX Y OOJBHOI /10
21 mast (BKJIIOUYHUTEIHHO), MOKA3aJl, 4TO Haubojee
BEPOSITHON TNPUUYMHON Me/JIEHHOTO BOCCTaHOBJIE-
nus pyukiuu ['M KuiledyHuKa sBJsiioTCs JIJTUTENb-
HBIE TTay3bl MEK/Y CeaHCAMU, a TAK:Ke KOPOTKHUE ce-
pUM CTUMYJAIUAM I1OCJe TIPEeKpalieHus pocTta
BBI3BAaHHbBIX CUTHAJIOB. [TosToMy ¢ 23 Mast GbLI0 pe-
MIEHO CEaHCHl TPOBOJUTD €KEHEBHO M YBEJIUUNUTD

activity stimulation, despite the positive trend in
each session of low-amplitude electrotherapy.

Analysis of the data obtained from the patient
before the May, 21, showed that the most likely cause
of the slow recovery of GIT function was the long
breaks between sessions and short series of stimula-
tion after the cessation of induced signals increase.
Therefore, it was decided to perform the stimulation
daily and increase its duration after the amplitude of
induced oscillations reached the plateau.

The amplitude of oscillations due to resonant
effects gradually grew from 8—22 mkV to 20—44 mkV
in different parts of GIT, indicating the increased
number of passive structures. In the first session the
increase of recorded signals was slow. In the follow-
ing sessions the duration of the transition process
was rapidly decreasing (Fig. 5).

In the end of final three sessions of stimulation,
the amplitude of the signals was as follows: 93 mkV for
the stomach; 88 mkV for the duodenum; 90 mkV for the
ileum and 87 mkV for the colon (specific reactions).

Such values and activity after stimulation
(Fig. 6) were consistent with the normal GIT func-
tion [7]. The patient was transferred to therapy
unit and soon was discharged from the clinic.

Fig. 7 demonstrates that the initial activity
remains low for a long period of time, but at the end,
however, it is increasing significantly along the all
major parts of the GIT. The imposed stimulation
activity was significantly higher than the spontaneous
one that indicated that the procedure possessed a
stimulating effect on smooth muscle structures.

The duration of sessions in the first and two fol-
lowing groups varied from 4 to 6 hours, the stimulat-
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Puc. 6. Ciontannas aktusHOCTh Bo30yanmbix crpykryp JKKT yepes 12 munyt nocie 90-munytoro ceanca (06.06.2014).

Fig. 6. Spontaneous activity of excitable structures of the GIT 12 minutes after 90 min session (06.06.2014).

Note. Spontaneous activity of the stomach (6), duodenum (2), the other parts of small intestine (-2) and colon (-6). The rhythm of duodenum,
jejunum, ileum contractions is faster than the rhythm of stomach and large intestine contractions. The amperage of the stimulation ~70 mkA.
IIpnmevanue. CrionTanHas akTHBHOCTD skesyzka (6), 11K (2), octaqbHbIX OTIETOB TOHKOTO KUIIIEYHUKA (-2) ¥ TOJICTOTO KUewHuKa (-6).
VY ATIK, TOHKOIA, TTOAB3IOITHON KUK, PUTM COKPAIEHUH ObICTpee puT™Ma JKeJTy/IKa U TOJICTOro Kuinedruka. Tok crumyJsiinn ~70 mKA.

JUTUTETBHOCTD CTUMYJISATIMY TTOCJIe BBIXO/IA aMIIJTH-
TY/IbI BBI3BAHHBIX KOJIEOAHUI HA ILIaTO.

AMmiuinryzia KosebaHuil, BhI3BaHHAST PE30HAHC-
HBIMHU BO3/IeHICTBUSIMM, IOCTEIIEHHO HapacTasia (oT
8—22 mMkB 5o 20—44 mxB, na paszubix kananax CII
JKKT), yrkaszbiBad Ha TO, 4TO KOJTMYECTBO TTACCUBHBIX
aneMeHTOB B ' M-HbBIX CTPYKTYpax yBesnunBaeTcs. B
MIEPBOM CeaHCe HapacTaHUe PETUCTPUPYEMbIX CUTHA-
JIOB TIPOMCXOJUJIO ME/JIEHHO. B ciemyiomux ceaH-
cax, /UINTEJIbHOCTD MEPEXOHOTO TIPoIiecca OBICTPO
coKpaiaach (puc. J).

B koHIle Tpex 3aBepIIaONUX CEAHCOB Jieue-
HUS, aMIUIUTY/Ia CUTHAJOB B CPE/HEM COCTABUJIA:
93 MmxB — s BC xeaynka; 88 mxB nis BC ITTK;
90 mxB — mg BC tomeil n oAB30ITHON KUIITKH,
u 87 mxB — nyist BC TosicToro xuiieunuka (creru-
(puveckue peaxinum). Takue 3HAUCHUS W AKTUB-
HOCTb TIocJie cTumyJigiuu (puc. 6) yxe cooTBeTCT-
BoBasm HopMmasbHOU ¢ynknuu BC JKKT [7].
Bombaylo mepeBesin B TepaeBTUYECKOE OT/e/IeHNe
1 BCKOPE BBITMCATN U3 KIUHUKH.

Ha pucynke 7 BUAHO, YTO MCXOIHASd AKTUB-
HOCTb B T€UECHHUE [IJTUTEIBHOTO BPEMEHU OCTaBaIaCh
HU3KOH, HO B KOHIIE Kypca OHa 3aMEeTHO BO3POCJIa BO
Bcex ocHoBHbIX oT/enax KKT. Hasgazannas ctumy-
JIAIHeNd aKTUBHOCTD ObLJIA 3aMETHO BBIIIE CIIOHTAH-
HOI, yKa3bIBas Ha TO, YTO MPOIE/lyPa OKa3bIBAET BO3-
Oy:xmamoiiee JeficTBre Ha  TJAJKOMBIIIEYHBIE
CTPYKTYPbI OPTaHOB.

JlinurenbHoCcTh ceancoB B 1-ii 1 B 2-X mocie/y-
IOMIKX TPYTINIax BapbupoBajia B mpezeax (6—4) va-
COB, CTUMYJMPYIONUN TOK HAXOAWJICS B TIpejiesiax
(250—300) MxA. Ha 3aBepmiarorieii cTagnu JedeHmst
(B nocsieiHel Tpytine) TOK ObLI B 2—3 pasa MeHbIe
u He nipeBbiman 120 MKA, a JTUTETHHOCTD ceaHca He
IpeBbIIaia 3-X 4acoB. B KaxkaoMm ceaHce CTUMYJIS-

ing amperage was in the range of 250—300 mkA. At the
final stage of treatment (in the last group) the amper-
age was 2—3 times lower and did not exceed 120 mkA,
and the duration of the treatment did not exceed 3
hours. In each stimulation session the effective value of
the amperage was maintained at the same level.

The changes of electrical activity under the
influence of resonance stimulation correlated with
the clinical picture of the GIT functional state.
Low-amplitude oscillations (0—7 mkV) character-
ized the absence of peristaltic activity. The increase
in the amplitude oscillations after the resonant
stimulation was accompanied by the appearance of
peristalsis. However, various factors including
endogenous intoxication, hypoxic metabolism dam-
age that included the GIT cells, the use of opioid
analgesics and local anesthetics for epidural analge-
sia [15] reversed the bioelectrical activity to non-
effecient level prior to the beginning of the next
stimulation (3—12 mkV).

With the increase of the sessions number, the bio-
electric activity of excitable structures was increasing
within the last 7 days and its initial activity (before
the stimulation) remained within the range of 8—15
mkV corresponded to low peristaltic activity. The sus-
ceptibility of the excitable structures of the GIT
smooth muscles to the resonant stimulation increased
significantly, and the response amplitude reached the
value corresponding to the highest form of peristaltic
activity. Figure 6 shows the ongoing recovery of con-
stant peristaltic activities of all studied parts of GIT.

The analysis of the obtained results showed
that systematic stimulation is much more effective
compared to non-daily stimulation since it increases
the amplitude of bioelectric oscillations, on average,

by 34.8%.
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Fig. 7. The dynamics of the bioelectric activity of excitable structures of the GIT during session of stimulation.

Note: Initially — prior to stimulation; Beginning — at the beginning of stimulation; End — at the end of stimulation.

ITpumeuanue: Initially — ucxoano; Beginning — B navase crumyssinnn; End — B koHue crumysisiin.

1un ah@eKTUBHbIE 3HAYEHUS TOKA TOJIEP:KUBAIN
HA OJTHOM U TOM K€ YPOBHE.

W3amenenust 2/1eKTPUIECKOIl aKTUBHOCTHU TIOJ
BO3/IEHICTBUEM PE30HAHCHOW CTUMYJISIINN UMeJn T1a-
paJliesid ¢ KIMHUYECKOU KapTUHOM (DYyHKIIMOHATBHO-
ro cocrostiust JKKT. HuskoamiuTy gable KojebaHust
(0—7 mkB) xapakTepu3oBajii OTCyTCTBUE IIEPUCTAJIb-
TUYECKOU JeATENBbHOCTH. YBEJIUUCHUE AMILIUTY/IBI
KoJebaHmii K KOHIy ceaHca Pe3OHAHCHON CTUMYJIsi-
I[UY COIPOBOK/IATIOCH TOSIBIEHUEM TIEPUCTAIBTIYEC-
kux 1ymMoB. OjiHako Takue (haKTOPbl KaK dHIOTeHHAs
MHTOKCHUKAIIUS, TUITOKCUYECKIE TIOBPEKIEHUsT MeTa-
6osm3Ma, B ToM uucie u kiaetok JKKT, ncrnosnb3osa-
HUE OIIMONAHBIX aHaJIbI'€TMKOB, MECTHbBIX aHeCTeTu-
KOB JUIsd  TepuaypaibHOil  aHaibresuu [15],
HPUBOIIIIN K TOMY, 4TO K HAYAJIY CJIEYIOIIETO Ceanca
CTUMYJISIIMK GUOAJIEKTPUYECKAst aKTUBHOCTH BO3BPa-
nasach K HeagexTuBHOMY YpoBHIO (3—12 MKB).

Conclusion

The presented clinical case clearly demonstrates
that the diagnostics of the GIT condition in abdomi-
nal surgery patients is a necessary manipulation
because it allows to assess the state of bioelectric
activity of excitable structures of smooth GIT mus-
cles within the different parts and to determine their
capability to restore neuromuscular conductivity
with in the smooth muscles of the stomach and
intestines. The diagnostic method is a «bedside» one.

ITo Mepe yBeTUYEHUST KOJUIECTBA CEAaHCOB (-
03JIEKTPUYECKAs AKTUBHOCTH BO30OYAMMBIX CTPYK-
TYp HapacTaJjia U B IocJie/iHue 7 IHell McXo/iHas ak-
TUBHOCTH (JI0 HAayaja CTUMYJISIIKN) ObLia yKe B
npeznenax 8—15 MkB, 94To0 COOTBETCTBOBAIO BSJIOH
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MEepUCTAIbTUIECKON aKTUBHOCTU. Bocmpummun-
Boctb BC ruagkoii myckynatypel JKKT & peso-
HAHCHOUW CTUMYJISAIMY 3HAUUTEIBHO YBEJINYUJIACD,
1 OTBETHAS aMIJIUTY/IA IOCTUTATIA BEJIMYUHBI, COOT-
BETCTBYIOIIEH BBICIICH (hopMe TepucTagsbTHiecKoi
aKTUBHOCTU. /laHHbIE, TIpe/icTaBIeHHbIC Ha pUC. 6,
CBUJIETETTLCTBYIOT O BOCCTAHOBJICHUU MOCTOSHHOM
MEePUCTATBTUYECKON aKTUBHOCTU BCEX HCCIEIye-
MbIx otnenoB JKKT.

AHann3 TOJIyIeHHBIX Pe3yJIbTaTOB IOKA3aJl,
YTO CUCTEMATU3UPOBAHHAS CTUMYJISAIINS 3HAUUTEb-
HO GoJiee aPeKTUBHA 110 CPAaBHEHUIO € HE e5Ke[HEB-
HOU CcTHUMYyJsIIMel, TOCKOJIbKY I03BOJISIET YBeJn-
YUTH aMILIUTY/y OMODJIEKTPUUECKNX KosebaHuii, B
cpemHeM, Ha 34,8%.
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IMocrymuna 21.10.15

3akiaoueHue

[TpuBeseHHOE KIMHUYECKOE HabJIOJEeHUE OT-
YeTJIMBO JEMOHCTPUPYET, UYTO 3JIEKTOTACTPOIHTEPO-
rpaduueckas auarnoctuka cocrosuusi JKKT y xu-
pyprudeckux  OOJIbHBIX  HPU  OIEPaTUBHBIX
BMeIIaTeIbCTBaX Ha OpraHax OpIOIIHON IOJIOCTH
ABJIETCS HEOOXOAMMOU METOAMKOM, IOCKOJIbKY
[I03BOJISIET OLEHUTH COCTOSIHNE OMO3JIEKTPUYECKOI
AKTUBHOCTH BO30OYJIMMBIX CTPYKTYP TJIaJKOH Myc-
KyJ1aTypbl pa3iandnbix otaenos KKT u onpepeants
UX CHOCOOHOCTb K BOCCTAHOBJIEHUIO HEPBHO-MbI-
IIEYHON TPOBOJUMOCTU B TJIAJIKOW MYCKYyJaType
JKeTyiKa v KUIIeuHuKa. /laHHbIi AUarHOCTUIeCKUt
METO/JI SIBJISIETCST <ITPUKPOBATHBIM>.
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