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JEYEHUE ITOCJIEOIIEPAIIMOHHOI'O
BOJIEBOI'O CHHAPOMA METOJ0OM
LEHTPAJILHOM SITUAYPAJIBHOU
SJEKTPOHENPOCTUMYJISIHNN

HUU xminuveckoit onkoroauu

B nocnenHee mecaTuneTye IS JIeYEHUS NOCeonepaiu-
OHHOU GONM IMUPOKO MCHOL3YIOTCA HEMEAMKaMEHTO3HbIE
€nocobbl, K KOTOPbIM OTHOCSTCS Pa3iMyHblE BAPHAHTBI
3JIeKTpoaHanre3un [2, 6].

DNeKTPOCTUMYIALMOHHbIE METO/bl, HE BBI3BIBAS OTPU-
uaTenabHbIX 3¢ dEeKTOB, MPUCYILIUX MEAUKAMEHTO3HBIM METO-
JaM, TEM He MeHee He JhiineHbl HemoctaTkoB [9, 10]. Hanpu-
Mep, YPECKOXKHAs 3NEKTPOHEHPOCTUMYNIAUMS, TPU KOTOPO#
3JIEKTPOBO3AEHCTBHUIO MOABEPTAIOTCA CTPYKTYPbI Mepubepu-
YeCKOM HEPBHOM CHCTEMbl, HE MOKET ObIThb MCIOJNB30BaHA
KaK caMOCTOATENLHbINM MeTO 00e300IMBaHUs TPH ONEpaLIn-
X, BBINOJHEHHbIX TPAHCTOPAKAIbHLIM W BEPXHEAOAOMH-
HAJLHBIM JIOCTYMOM H3-32 HEJOCTATOMYHOIO aHaJibreTHyec-
koro 3¢dexra [10].

Hwmerommecs coobueHus o6 MCIONb30BAHMHM IMHIY-
pPaNbHOM JNEKTPOHEHPOCTUMYIALIMH JNA KYNHPOBAaHMA
MocJIeonepauMoHHOoN OOIM CBUIETENLCTBYIOT O NPEUMYLIe-
CTBax 3TOCO0 METOMA Mepei TPAOULIHOHHBIM 00e36011MBanu-
eM HapKOTHYeCcKMMH aHanbretuxkamu [11]. Merox ocHoBaH
Ha Oj0xaje HOLUMIENTUBHON MMITY/IbCALIMY HA YPOBHE 3al-
HUX CTOJOOB CMUHHOrO MO3ra. XOpOoIUHe U YAOBJIETBOPH-
TeNbHble Pe3yJIbTaThl IPH UCMOIb30BAHUU JAHHOTO METONA
coctaBiaoT 80,5%, oIHAKO MOJIHOCTLIO OTKA3aThCsl OT BBE-
JeHUs HAPKOTHYECKMX AHAJIbI'ETHKOB MOXHO JHIIb B 11,4%
CryyaeB. DIEKTPOBO3AEHCTBME Ha KOPKOBbIE H [10JKOPKO-
Bble CTPYKTYpbl TOJOBHOT'O MO3ra—TPaHCKpaHUaJIbHasA
3JIEKTPOAHANITe3Us] — B KYUCTOM» BUJIE oDecreunBaeT J1ib
cenatuBHbIl  3QdeKT — «cHOmoLoOHOE cocTosHMEe» [9].
Taxum o6pazom, OOLIMM HEAOCTATKOM UCIIONIb3YEMBIX METO-
JIOB 3JIEKTPOAHAIITe3HU ABJISETCS YMEPEHHBIN aHAIbIe€THYEC-
Kiuit 3¢hekT, KOTOPBIi, 10-BUINMOMY, 0OYCIOBIIEH OTPaHHU-
YEHHbIM  3JIEKTPOBO3JCIICTBMEM  HAa  AHATOMHWYECKHE
CTPYKTYpbl HEpBHOM cHUCTEeMbl (nepudepruecKkHe HEPBHDIE
BOJOKHA, COMHHOMN, TOMOBHOW Mo3r). OH 00ycioBieH
JEKTPOCTUMYNIALIMEH JIMLIb OTACIbHbIX 3BEHbEB aHTHHOLH-
LEMTUBHON CUCTEMbI U MOXET ObITh YCTPAHEH paclIMpeHHEM
30HbI NEKTPOBO3/ieicTBUA. B cBA3M ¢ 3TMM Hamu pa3pabo-
TaH U BHEJPEH B KJIMHUYECKYIO IPAKTUKY METOA LIEHTPAJIb-
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Non-medicinal modalities have been widely used over
the last decade in treatment of postoperative pain [2,6].
These modalities include various electric analgetic tech-
niques.

Electrical stimulation though free from negative ef-
fects of medication still has certain shortcomings [9,10].
For instance, transcutaneous electrical neurostimulation
acting on peripheral nervous system cannot be applied as
an independent analgetic means in surgery via a thoraco-
tomy or upper abdominotomy due to its insufticient anal-
getic effect [10].

Reports on the use of epidural electrical stimulation
for postoperative pain relief show advantages of this tech-
nique over traditional analgesia with narcotics [11]. The
method is based on block of nociceptive pulses at the level
of posterior spine marrow columns. Good and satisfactory
results of application of this technique are 80.5%, though
narcotic analgesics may be abandoned completely in
11.4% of the cases only. Electrical action on brain cortical
and subcortical structures, i.e. transcranial electrical anal-
gesia, in the "pure" form provides but sedative effect or
dream-like condition [9]. Thus, the common disadvantage
of electrical analgetic techniques is their moderate anal-
getic effect which seems to be due to limited electrical in-
fluence on anatomical structures of the nervous system
(peripheral nerve fibers, spinal marrow, brain). It is asso-
ciated with electrical stimulation of some elements of the
antinociceptive system and may be removed by enlarge-
ment of the area of the electrical action. In view of this we
have elaborated and implemented in the medical practice a
method of central epidural electrical neurostimulation
(CEENS) based on electrical treatment of antinociceptive
structures of the spinal marrow and the brain [3].

Materials and Methods. We studied postoperative clinical course
and analgetic effect in 100 gastric cancer patients undergoing surgery
via upper abdominotomy consisting of gastrectomy or subtotal resection
of the stomach. In 60 patients (test group) postoperative analgesia was

provided by CEENS. In the control group (40 cases) the analgesia was
performed by subcutaneous administration of promedol. The test and
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HO# sanuaypanbHOH aekTpoHeiipoctumymaun (IID2HC),
NIPEeRyCMaTPUBAIOINMIH 3JIEKTPOBO3IENCTBUE HA AHTHHOLM-
LENTUBHBIE CTPYKTYPbI CTUHHOT'O U I'OJIOBHOTO MO3Ta B paM-
Kax eIuHOTO MeToaa [3].

Martepuasnsl 4 MeToabl. M3ydeHnbl KIMHHYECKOE TeUeHHe NoclIeonepa-
UHOHHOTO mepnoia M 3¢dekTHBHOCTL 06e360omuBanus y 100 6ombHBIX
PAaKOM KEIy[Ka, ONEPHUPOBAHHBIX BEPXHEAOIOMHHANILHBIM IOCTYIIOM B
obbeMe omepalMil: TacTpIKTOMHUS, CYOTOTANLHAS PE3EKUHA KeTyaka. Y
60 6onbHEIX (ONBLITHAS IPYMIIA) TOCTCONEPALIUOHHOE 06e360MBAHNE IPO-
Boaunock MerojoM LDHC. B kontponsHoit rpynmne (40 GonbHLIX) 06e3-
Gonmpanue obecnednBaIoch NOJKOXHBIM BBeeHHeM Mpomenona. BosbHele
OMBLITHOM U KOHTPOJILHOM IPYIN 10 XapaKTepy NaTONIOTHYECKOI'0 IpoLecca,
T10J1y, BO3PACTY, MACCE TeNa, HAJIMYMIO CONYTCTBYIOLIMX 3a00IEBaHMIt ¥ BUTY
ONEpPaTHBHOrO BMEIIATENBCTBA ObUIM MIEHTHYHBI,

B zenn onepalMu YpeckoKHO UMITITAHTHPOBAJICS AKTHBHBIM 37EKTPOX
(npoBoa-31eKTpo B TerionoBoit o6onouke mapku [IOI1/1-1) B snuaypais-
HbIH KaHan Ha yposHe Li—Ly.

Hcnonb3oBarcs NpaMoyrobHbli HMIOYIBCHBIA TOK ¢ OTPHIIATEILHOM
¢da3oll, reHepupyemblii NPOTHBOGOJIEBBIM 3IIEKTPOHEHPOCTHMYIATOPOM
«denbTa-301». DNeKTPOCTUMYJIALMIO HAYMHAIIM TMPH TIOSIBIICHHH 601N B
paHe ¥ IPOIOIDKAIY HeMPEPLIBHO B TeyeHUue 3—35 cyT. BuiGop mapaMerpos
CTHMYJISILIMK OCHOBBIBAJICSA Ha CYOBEKTUBHBIX OUIyIUIEHHSX 6obHbIX. Obe3-
HonmuBaHue CYUTANIOCH 3QDEKTUBHBLIM NP JOCTUKEHMH NOJIHON aHAJITE3HH
WJIM HAJIMYMH Wb craboil 6omM npu Kawsie, KOTopas He OrpaHM4MBalIa
JBHTaTEIbHYIO aKTHBHOCTE O0bHBIX. [1pH oTcyTeTBHM )enaemoro s¢gbdekTa
IOTIONHUTENLHO BBOJUIICA MPOMEIOTT, a B KOHTPOJILHOM I'pyIiNe COKPaLlaIICh
MHTEPBANIbl MEXAY UHBEKLMSIMH HapKOTHYECKHX aHAbreTHkoB. Hccnemona-
HHsl TPOBOIIMCH IO OTIEPALIMH (UCXOAHbBIE JAHHDIE), TIOCTIE OMEPALIUM HA Bhi-
coTe 6o, yepes 2 4 OT Hauana 00e300OMMBaHHUS, B KOHLE 1-X M 3-X CYTOK.

Knuunueckas oleHka 3QQeKTHBHOCTH aHajIre3Wd OCHOBBIBAJIACH Ha
YY€TE BO3MOXKHOCTH ITY6OKOT O IbIXaHHUS, KallJIs, ABUraTeIbHOM aK THBHOC-
TH, COCTOSIHUSI KOMXHBIX MOKPOBOB Y CIIM3UCTBIX 060I04eK, CPOKAX BOCCTA-
HOBJIEHUS NIEPUCTANBTUKY KUIIEYHHKA M CAMOCTOSTENILHOTO MOYEHCITYCKA-
Hus. KpoMe Toro, Mcnolb3oBanucs KpUTEPHUH OLICHKH, OCHOBAHHBIE HA CPAB-
HEHMH KOJIMYECTBEHHOTO MOTPeOJIeHUsT HAPKOTHYECKHUX aHA/IbFETHKOB B
OMBLITHOH W KOHTPONLHOH rpynnax. OrmysbM 3¢dekT cunTancs npu o1-
CYTCTBHH MOTPEOHOCTH B HONOIHUTEIILHOM BBEICHHH HADKOTHYECKHX aHaJIb-
T€THKOB, XOPOLUMM — IPH CHIKEHUH KOJIMYECTBA BBOJMMBIX aHAJILIETHKOB
Ha 70—75%, yIOBNETBOPHTENLHBIM — NP YMEHBIUEHUH MOTpeblieHns Hap-
KOTHYECKUX aHAJIbIeTHKOB Ha 50—25%6, HeyIOBIIETBOPUTEIILHBIM — IIPH CHH-
XEHUH NOTPeOHOCTH B HAPKOTHYECKUX AHAIIbIETHKAX MeHee YeM Ha 25%.

C uensio o6bekTHBH3anUK 3¢ QekTUBHOCTY aHanTe3un y 15 GOTbHBIX
OILITHOM U 15 60JIbHBIX KOHTPOJILHOMH TPYIIN NPOBENEH ceHcorpaduueckHii
aHanu3 6oneBoil 4yBcTBUTeNMbHOCTH, 1Mo A. K. Canraiino. M3yyamucs nopor
TaKTUIILHOM U 60JIeBOH YyBCTBUTENILHOCTH, TAKTH/IbHO-G0JIEBOI MHTEPBAIL.
Cencorpaduyeckie nokasaTeln ONpeeBUINChL Ha KOXe Mepenneii 6prom-
HOH CTEHKM B 0ONIACTH MOCIICONEPALHOHHOH PaHbl ¥ CPAaBHUBAMIUCH C HC-
XOJHbIMU 3HAYEHUSIMU, MPHHATBIMU 32 100%.

DYHKLMIO BHELIHErO JbIXaHHS M3y4alld ¢ [IOMOIILIO crMporpada 3a-
kpbiToro Tuna pupmel «Lode» (Tommanaus). OueHuBany 4acToTy OBIXaHUS,
napixaTenbHblit 0obem (J10), MuHyTHBIH 06beM npixanus (MOJ]), Ku3HeH-
Hy1o emxocTh Jlerkux (JKEJT), MakcuManbHyo BeHTHIBILMIO Jerkux (MBJT),
obwem dopcuposannoro Beiaoxa (O®B), mpoby Tuddro (ODB/XKEI), no-
[JIOWIEHHE KHCIIOPOoJa, Ko3GdHIHMEHT Henonb3oBaHus kucnopoaa (KHUO2).
Bce noxasaTenu paccYHTHIBAIIH B aGCOIIOTHBIX BETHYUHAX M NPOLICHTHOM
OTHOLUEHUH K UCXOJHBIM JaHHBIM. ['a30Bblil COCTaB M KHCIOTHO-OCHOBHOE
cocrosinue kpoBu (KOC) KOHTpOIMpPOBanH ¢ MOMOLIBIO aBTOMATHYECKOTO
aHanusaropa ra3oB kpoBH AVL-940 ¢upmbr «Almark» (LUseiinapus).
OyHKUMN BHEIIHErO JbIXaHWs, kpoBoobpammenus, KOC, uccnenosamu y
OOTILHBIX D€3 COMYTCTBYIOLIEH MATOIOIUH JABIXATENLHON U CEPAEYHO-COCY-
JIUCTOH CHCTEMBI.

O byHKIMH KpOBOOOPAIEHHS CYIIM HA OCHOBAHHMH IAHHBIX [IEHTPalIb-
Ho# M nepudepuyeckoil reMoMHAMUKH, Ga30BOM CTPYKTYPbI CHCTOIbI JIEBOTO
XKeJTYIOUKa, PErHOHAPHOT 0 KPOBOTOKA. M3MeHeHNs cepAeuHOTO BhIGpOCca KOH-
TPOIMPOBAIA METOAOM MHTerpaibHOK peorpaduu, no M. U. TuuieHko. 3a-
MMCb PEOrpamMMbl MPOU3BOAMIAck Ha nomrpadome «Mingograph» ¢upMsr
«Elema SNO-Nander» (LLBeuwus) ¢ peorpadmueckoii npucraexoit PY-02. On-
pelieieHHE H pacueTbl BPEMEHHBIX HHTEPBAIIOB ITOHKAPIUOT PAMMBI BBITION-
HATM 1o MeToMke BrrombGeprepa B Moymbukaunn B. J1. Kaprimana.

AKTHBHOCTb runopH3apHO-HAANOYEYHHKOBOMN U SHIOICHHOM OMHOUI-
HOH CHCTEM OLIeHMBAJIM 1O H3MeHeHHIo couxepxanus AKTT, xoprusona,
B-sunopouna B nmasme kpoen Gonbhbix. Konuenrpauuo AKTI, kopTu-
3oma, B-augopduna onpenensim pagMOHYKIMAHBIM METOIOM € UCTONbL30-
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control groups were well balanced with regard to disease course, sex,
age, body weight, concomitant pathology and type of surgery.

On the day of surgery an active electrode (teflon-coated wire-
electrode, model PEDP-1) was implanted in the epidural channel at
the Li-Lv level.

The electrical stimulation was provided using rectangle pulsating
negative phase current generated by a Delta-301 antipain electrical
neurostimulator. The procedure was started on appearance of pain in
the wound and continued for 3 to 5 days. The choice of stimulation
parameters was based on the patient’s subjective sensations. Pain relief
was considered effective if complete analgesia was achieved or if the
patient felt mild pain when coughing and this pain did not limit his
or her motional activity. If the anticipated effect was not achieved test
group patients were given promedol, and controls received narcotic in-
jections at shorter intervals. The study was performed before surgery
(baseline data), after surgery at the peak of pain, at 2 h following analgesia
start, at the end of day I, and at the end of day 3.

Clinical evaluation of analgetic effect took into account the ability
to breathe deeply, to cough and to move, the state of skin and mucosa,
time of restoration of motility and unassisted urination. Besides, the
evaluation was based on comparison of amounts of narcotic analgesics
administered in the test and control groups. Effect was assessed as ex-
cellent if there was no need in additional administration of narcotics,
as good if the amount of narcotics was reduced 70% to 75%, as satisfactory
if a 50% to 25% reduction was acceptable, and results were considered
unsatisfactory in case of a less than 25% reduction in narcotics admini-
stration.

In order to make objective evaluation 15 test patients and 15 controls
underwent pain sensography after A.K.Sangailo. The parameters studied
were tactile sensibility threshold, pain sensibility threshold, touch-pain
interval. The sensographic parameters were picked up on the skin of
the upper abdominal wall in the postoperative wound region to be com-
pared with baseline values taken as 100%.

External respiration was studied using a close type spirograph from
Lode (Netherlands). Parameters studied were respiration rate, respiratory
volume (RV), respiratory minute volume (RMYV), pulmonary capacity
(PC), maximal pulmonary ventilation (MPV), forced expiratory volume
(FEV), Tiffeneau’s test (FEV/PC), oxygen consumption, oxygen utili-
zation factor (O2UF). All parameters were calculated in absolute values
and as percentage of baseline. Blood gas composition and acid-base bal-
ance (ABB) were controlled using an AVL-940 (ALMARK, Switzerland)
automated blood gas analyzer. External respiratory and circulatory func-
tions, ABB were studied in patients free from concurrent respiratory
or cardiovascular pathology.

Respiratory function was assessed by data of central and peripheral
hemodynamics, left ventricular systole phase pattern, regional blood flow.
Changes in ejection fraction were controlled by integral rheography after
M.I.Tischenko. The rheograms were made using a Mingograph-34
(ELEMA SHO-NANDER, Sweden) polygraph equipped with a
rheographic unit. Calculation of time intervals in polycardiogram was
performed according to Blumberg's technique modified by
V. L. Karpmann.

Activity of pituitary-adrenal and endogenic opioid systems was
evaluated by changes in contents of plasmic ACTH, cortisol, B-endor-
phine. Concentrations of ACTH, cortisol, B-endorphine were measured
by radionuclide methodology using standard kits from CIS INTERNA-
TIONAL (Sorin, France), Steron-K-1'% and Immuno Corporation
(USA), respectively. Statistical analysis of results was performed by meth-
ods of variational statistics and Student’s test.

Results and Discussion. Postoperative electrical stimu-
lation was started on appearance of pain in the wound.
Electric pulse frequency and duration were constant while
amplitude was increased until the patient experienced
"pin" sensation under the cranial electrode, painful lower
limb vibration, sensation of "heat spreading in the body".
Then pulse amplitude was reduced and pulse frequency
and duration were varied until the patient found his or her
sensations optimal. After complete recovery from anesthe-
sia the patients could correct electrical stimulation pa-
rameters by themselves. Most of the patients assessed their



BaHHEM CTaHAapTHLIX Habopos Gupm «CIS International» («Sorin», ®pan-
nus), «Steron-K-'25T» u «Immuno Corporation» (CLLIA) cOOTBETCTBEHHO.
CraTUCTHYECKUI aHATIU3 PE3YNLTATOB [IPOBOKHITH METOOOM Bapuaunonﬂoﬁ
CTATUCTUKU C HCIIOJb30BAHHEM KpUTEpHA CTbIOL[eHTa.

PesyabTathl U 00cyxkaeHne. B nocieonepaluoHHOM Iie-
PHOJIE TIPH NOsBIeH!H OOIH B paHe HAUMHAJIH 3JIEKTPOCTH-
MYJIALMIO: IPH HEU3MEHSEMBIX NTAPAMETPax YaCTOThI ¥ JUIH-
TEJIbHOCTH 3IEKTPUYECKOTO MMIYsIbca YBEIMUYMBAIN €ro
AMIJIMTYLY X0 NOsIBIEHUS Y OOMLHOIO YYBCTBA «ITOKANIBIBA-
HHUS» O]l KPAHWAIbHBIM JIEKTPOAOM, GonesHeHHO BuOpa-
UMM HWOKHHUX KOHEUHOCTEH, OYLIEHHS «pa3iIMBAIOLIETOCA
TEMna» 1o TYJOBUILY.

3aTeM yMEHbUIATM AMIUIMTYAY 3JEKTPOCTUMYIIOB H
OJHOBPEMEHHO M3MEHSAN MapaMeTpbl YaCTOThl U JIUTENb-
HOCTH [0 TeX MOP, MOKa OLLYLEHU OT CTUMYIIALMHU OOJIbHBI-
MM PacLEHMBANNCH KaK onTuManbHbie. IIpu BoccTaHOBIIE-
HUM TMOJHOIO CO3HAHUA TMOCIE HapKo3a MapaMeTphbl
3J1EKTPOCTUMYALIMM KOPPUTHPOBAIUCH CAMUMH O0JIbHBIMMU.
BonbwnHcTBO GONMBHLIX BOCIPWUHHUMAIW OLIYLWIEHUS OT
3JIEKTPOCTUMYJISLIMH, KaK [IPUATHBIE THO0 TepnumMble. JIuub 2
(3,3%) GOIBHBIX B CBA3M C HENEPEHOCHMOCTBIO OLLYIIEHHUA
«BUOpaLMK» Ha 2-€ CYTKH I10C]Ie OfniepaluH ObljiM nepesefe-
Hbl HA TPaJMLMOHHbIE MeTO/bl 06e300MMBaHKA. Y MeHbLIe-
HUe [MOoCTeonepauMoHHoil 60oaM oTMeuanoch ueped 15—
30 MHH OT Hauasa 310eKTPOCTUMYIIAUMH. [Ipu 3TOM GoNbHbIE
MOTITIH T1y6OKO JpliaTh, CBODOIHO OTKAIIHBATD MOKPOTY.
KoxHble MOKpOBbI NpHOOPETaTH OOBIUHYIO OKPACKY, CTaHO-
BHIIMCh CyXMMH, TembiMu. Hapsiny ¢ aHanre3ueit Habmronan-
s TaKkKe U ceaaTHBHbIN 3 dekTt. BonbHbIe ObIIN CMOKOHHBL,
AKTUBHBI, 3aHMMANUCh  JbIXaTEMbHOH  T'MMHACTHKOM.
DNEKTPOCTUMYJIALIMS OKa3biBana 61aroTBOpHOE BIUAHME HA
dyHKUMIO KenymouHo-kulieyHoro Tpakta. KuuueuHble
LWyMbl B OMBITHOH Tpy1e 60IbHbLIX MOABIAINCE YXKE Yepe3
18—36 (2243,4) 4 OT MOMEHTA OKOHYAHHA OlEPALMH, TOrAA
KaK y OONbHBIX KOHTPONbHOW rpynmbl — yepes 46—98
(7345,2) 4. 3anepKKa caMOCTOATEbHOTO MOYEHCIYCKaHUA
otmeuanack y 6 (10%) 6ombHbIX onbITHON U Y 15 (37,5%) —
KOHTpOJIbHOI Tpyiinbl. CyMMapHOE KONHYEeCTBO HAapKOTH-
YeCKUX aHAJIb[ETUKOB, BBEJEHHBIX 32 3 CyT Moclie onepaLuui,
B nepecyete Ha | GOMLHOTO B KOHTPOJILHOM IpyIre COCTaBU-
no 11,0£0,42 ma, B onbiTHOM rpynne — 0,7510,42 M1, yTo B
14,7 pa3a MeHbLIeE.

Cyas no aHanmbreTHueckoMy 3¢pexTy, OCHOBAaHHOMY Ha
KOJMYECTBE MOTPEOIAEMbIX HAPKOTHYECKUX IIPENapaTos,
OTIIMUHOE 0be300mBanue ycTaHoBNeHo y 32 (53,3%), xopo-
mee —y 26 (43,4%) o6cnenoBannblx. LIOOHC okasanace
HeapdexTusHOi y 2 (3,3%) GosbnbIx. IlokasaTenn ceHcorpa-
(MUECKOro HCCTeA0BAHUS TAKXKE CBUAETENBCTBYIOT O bolee
BBICOKOM aHajbreTM4eckoM 3¢dexTe B OMBITHOW Tpyrme
601bHbIX. Tak, TOPOTK TAKTUIILHOHN, O0IEBOA 4yBCTBUTEITb-
HOCTH U TaKTUJILHO-00JIeBOH MHTEPBAI BO3PACTAJIU B OMbIT-
HOJ T'PYIINE N0 OTHOLIEHHIO K HCXOHBIM NaHHbIM Ha 260120,
296125 n 340+29%, Toraa Kak B KOHTPOJIbHOU — Ha 175£18,
146£15 u 150+15% coorsercrBeHHo (p<0,05).

Baxknas poib B (YHKLUMOHANBbHBIX HAPYLICHUAX [AbIXa-
HHS B TOCIIEOTNEPALIMOHHOM [1epHOJie TPHUHAIEKUT 60J1eBO-
my dakTopy [3]. Bosb u naTonoruueckne pedrekcbl He TOMb-
KO OrPAHMYUBAIOT BEHTHUIALMIO, HO M MOBPEXKIAOT

sensations associated with the stimulation as pleasant or
tolerable. In 2 (3.3%) cases only the stimulation was dis-
continued due to intolerance of the "vibration" sensation
and the patients received traditional analgesic therapy on
day 2 following surgery. Postoperative pain relief was ob-
served at 15 to 30 min from electrical stimulation begin-
ning. The patients could breathe deeply and cough up spu-
tum. Skin restored normal color, became dry and warm.
Analgesia was accompanied with sedative effect. The pa-
tients were calm, active, did breathing exercises. The elec-
trostimulation took a positive effect on gastrointestinal
functioning. Intestinal noise appeared in the test group at
18 to 36 (22+3.4) h following surgery against 46 to 98
(73+5,2) h in the controls. Delay of non-assisted urination
was detected in 6 (10%) test group patients and in 15
(37.5%) control patients. Total amount of narcotic analge-
sics administered within 3 days following surgery in the test
group was 11.0+0.42 ml per patient versus 0.75+0.42 ml in
the controls, i.e. 14.7-fold as small.

Analgetic effect as assessed by amount of narcotics ad-
ministered was excellent in 32 (53.3%) and good in 26
(43.4%) patients. In 2 (3.3%) patients CEENS gave no ef-
fect. Sensographic findings also showed higher analgetic
effect in the test group. Tactile and pain sensibility thresh-
olds as well as touch-pain interval in the test group demon-
strated 260+20%, 296+25% and 340+29% increases, re-
spectively, versus 175+18%, 146+15% and 150+15% (p<0.05)
in the controls.

Pain syndrome contributes greatly to postoperative
disorder of respiratory functioning [3]. Pain and pathologi-
cal reflexes both restrict ventilation and affect pulmonary
structures thus destroying respiratory and non-respiratory
pulmonary functions [7].

All characteristics of external respiration showed con-
siderable changes postoperatively. At the pain peak pa-
tients of both groups had reduction in RV, worsening of
parameters reflecting tracheal and bronchial permeability
(FEV, bronchial permeability coefficient). Increased
RMYV needed for alveolar ventilation and sufficient gas ex-
change was maintained only by means of intensive work of
the ventilation apparatus aimed to facilitate air passage
through the trachea and bronchi and to overcome the RV
fall. Such type of respiration reduces reserve potential of
the external respiration function (decrease in MPV, pul-
monary reserve ventilation, PC), ventilation efficiency (in-
crease in O,UF) thus limiting compensatory mechanisms.
Analgesia resulted in gradual restoration of spirographic
parameters characterizing respiratory biomechanics,
bronchial passage, ventilation reserves and efficiency in
both groups. However, the normalization of the basic pa-
rameters under the effect of CEENS occurred at shorter
terms (days 1 to 3 from surgery) than after promedol ad-
ministration. Blood ABB and gas composition also came
to the normal level faster in the test group.

Changes in circulation function were more marked
within the first hours following surgery against the back-
ground of postoperative pain. During this period the pa-
tients showed a considerable decrease in stroke volume
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JIETOYHbIE CTPYKTYPBI, NOpakas KakK AbIXaTelbHbIe, TAK U He-
IbIXaTeNbHbIE QYHKLUHY Nerkux [7].

Bce mokasaTenu GyHKUMN BHEIUHETO AbIXaHHS TIpETEp-
MEBAITH B MOCIEONIEPALIUMOHHOM MEPUOIE CYILECTBEHHbIE U3~
MeHeHHs. Tak, Ha BbICOTe MOCIEONEPalMOHHOI 60 B
obenx obceI0BaHHbIX IPYIIIAX OTMeYanock cHuxkenue JO,
YXYAUIEHHE HOKA3ATENeH, OTPaKAIOIINX COCTOSHHE Tpaxe-
obponxuanbHoii mpoxomumoctu: O®B, KBII (xo3ddurm-
eHT OpPOHXHaNbLHOH rpoxoaumoctu). Bospocmuit MO/, He-
00XOAMMBIN JUI COXpaHEHUs AIbBEONAPHOM BEHTHIIALMH U
JOCTATOYHOIO YPOBHA Ia3000MeHa, TOAAEPKUBAIICH TOJILKO
38 CYET 3HAYMTEIILHOTO HANPAXKEHHS anlapaTa BEeHTHIISLIH,
HanpaBJIeHHOTO Ha [IPEO0I0JIEHNE HapYILIEHHO# Tpaxeo6poH-
XHUaJIbHOHA npoxoauMocTH U cHikeHds JO. Takoil THn Apl-
XaHUA YMEHbILIAET PE3EPBHBIE BO3MOKHOCTH (PYHKIMH BHELL-
Hero apixanus (cHikenne MBI, pesepBHOl serouHoit
BeHTWwAuMK, KEJI), cHiokaer 3¢ ek THBHOCTL BeHTUIALNU
(Bospactanne KMO,), 4To OrpaHMYUBaET KOMIIEHCATOPHbBIE
MEXaHHU3MBI,

ITon BnuanMeM 06e360MBaHUA B 06euX rpynnax 60b-
HBIX TOCTENEHHO BOCCTAHABIMBAIUCH CUpOrpadrueckue
NoKa3aTely, XapakTepusylolue OHOMEXaHUKY AbIXaHMS,
OpOHXHANLHYIO IPOXOAMMOCTb, PE3€PBbI U 3PPEKTUBHOCTh
BeHTHIALMY. OqHaxo nox BiusHueM LIDOHC Hopmanmsa-
LIMs OCHOBHBIX MOKa3aTeNel Mporcxoauiia 6bICTpee U HACTY-
nana B 6ojiee paHHue cpoku (Ha 1—3-u cyTKuM nocine onepa-
LMH), YE€M TpPH TMOIKOXKHOM BBEIEHMH MPOMENONA.
IToxasarenmn KOC n razoBoro cocrasa KpoBH TaKkxe BOCCTa-
HABIIMBAJIMCh PAHbILE B ONLITHOH IPyIIIe.

Wsmenenus ¢yHkunu xpoBoobpaiueHus 6bimy Hanboee
BBIPQKEHDI B IEPBLIE YAChI 10CIIE ONepally Ha GOHeE Mocle-
orepaunoHHoi 6o0M. B 3TOT meproi 3HAYHMTENLHO CHUXA-
nucek ynapuelii odwem (YO), yrapusiii uagexc (VH), uent-
panbHOe BEHO3HOE HaBleHHe, HaOMIoZanach TEHAEHLUS K
LEHTPAIM3A1IMY KPOBOOOPALIEHHS, O €M MOXKHO CYANTD 10
BO3pociieMy o0ObeMy mNepHbepUueckoro CONpPOTHBIIEHUS
(OIIC) u camxennro peorpaduyeckoro unaekca (PHU), pos-
pacTajlo CUCTONMYECKoe apTepuanbHoe aasneHue (CAJI).
MunyTHbIi 06bEM CepANA U CHCTONMYECKHH HHAEKC JOCTO-
BEPHO HE N3MEHAJIMCD, OHAKO COXpaHEHHWE ITUX MmoKa3aTe-
JIed Ha IOJDKHOM YPOBHE TOCTHUIATIOCh HEAKOHOMHBIM MyTeM
32 CYeT YBEAMYCHHMA 4YacTOTbl CEPACYHBIX COKpPAlEeHHH
(4CC) n paboTel neBoro xenyaouxa (PJIXK), HanpaBrneHHbIX
Ha mpeononeHne nosbileHHbIX OIIC u CAJl. Yxynuenue
LeHTPAJIBHOH U MepHpepruyecKod reMOAMHAMHKH OTpa3H-
JOCh ¥ HA PETMOHAPHOM KPOBOTOKE. YMEHBIUINAACH BEINYH-
Ha MyJIbCOBOTO KpOBeHanonHeHus (cHwkeHue PU), nosbi-
CHIICS COCYMCTbI TOHYC (Bo3pacTaHue a u f). Ha ¢one
BbIpaXXeHHOro obesbonuBawiuero 3¢dexTa ymeHpLIAINCh
YCC, OIIC, CAM, PIIX, ysenuyuBanucys YO, YU. Tlox
BiusaHueM [IOOHC npoucxomuna Gonee paHHss HOpManu-
3aUMs nokasarened UEHTPaJbHON U NepUdepHyecKoii TeMo-
JAMHAMHUKH, Gpa3oBOH CTPYKTYpPbl CHCTOIIbI JIEBOTO XeEMyI0UKa,
PErHOHAPHOTO KPOBOTOKA, YEM MPH TPATMLIHOHHOM UCIMOb-
30BaHHMHU NPOMEIOIIA.

Ha BeicoTe mocneonepauuonHoit 601u Habmomanoch
nosbinienne koHueHTpauun AKTT, koptuzona, kotopoe co-
4€TAIOCh CO 3HAYMTEIbHBIM YBENMYEHNEM KOHUEHTPALHH
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(SV), stroke index (SI), central venous pressure. Increased
peripheral resistance volume (PRV), decreased rheographic
index (RI) suggested a tendency to centralization of circula-
tion. There was also increase in systolic arterial pressure
(SAP). Heart minute volume and systolic index did not
demonstrated statistically significant changes, but these
parameters were maintained at the due level by means of
increased heart rate (HR) and left ventricular work (LVW)
needed to overcome the increased PRV and SAP. The dete-
rioration of central and peripheral hemodynamics also in-
duced changes in regional blood flow as reduction in pulse
blood repletion (decreased RI), increase in vascular tonus
(rise in a and ?). There was reduction in HR, PRV, SAP,
LVW and increase in SV, SI against the background of
marked analgetic effect. CEENS resulted in earlier normaliz-
ation of parameters of central and peripheral hemodynamics,
left ventricular phase pattern, regional blood flow as com-
pared with standard promedol analgesia.

At the peak of postoperative pain there was an increase
in ACTH and cortisol concentration accompanied by a
considerable rise in B-endorphine concentration (more
than 3-fold as compared to baseline characteristics in both
groups). The revealed phenomenon suggests synergism of
pituitary-adrenal and endogenic opioid systems in re-
sponse to surgical aggression [5,8]. Activation of these sys-
tems is a reasonable reaction aiming to adapt the body to
operational stress, to inhibit pain, to stabilize cellular
membranes, intracellular structures, to protect cells from
proteolysis [4,6]. Thus, the postoperative changes in
ACTH, cortisol and B-endorphine contents may be con-
sidered characteristics of degree of stress reaction and an-
algesia adequacy in comparison of different analgetic mo-
dalities [1,7].

The mode of changes in these parameters suggests a
more rapid normalization of plasmatic cortisol and B-en-
dorphine under the influence of CEENS which is evidence
of lower stress of the pituitary-adrenal and endogenic
opioid systems and greater analgetic effect of this pain re-
lief modality. We failed to find any complications associ-
ated with low frequency pulse electric current in the pa-
tients. However, lower limb vibration due to stimulation of
nerve radicles contacting with epidural electrodes required
discontinuation of CEENS in 2 (3.3%) patients. 6 (15%)
control group patients and 2 (3.3%) test group patients de-
veloped pneumonia early postoperatively.

Besides, CEENS was associated with faster recovery
of intestinal functioning. Postoperative intestinal paresis
was detected in 1 (1.7%) test group patient and in 4 (10%)
controls. Delay of unassisted urination was found in 15
(37.5%) controls and 6 (10%) test group patients. Thus,
CEENS had a positive effect on functions of bladder
sphincter and detrusor.

Conclusions. 1. CEENS is a highly efficient modality of
postoperative analgesia in gastric cancer that allows nar-
cotic analgesics to be abandoned completely in 53.3% of
the patients. Excellent and good results are 96.7%.




B- sunopduna (bosnee uem B 3 pa3za no cpaBHEHHUIO C HCXOA-
HbIMH IaHHBIMU B 00euXx rpymnmnax). BeisBiieHHas 3aKOHOMEP-
HOCTb YKa3bIBaeT Ha CHHEPTU3M peakUuu runoduszapHo-Haa-
NOYeUHHKOBOW U 3HAOT€HHOU ONTHOUIHON CHCTEM B OTBET HA
XUPYPTHUECKYIO arpeccuio [5, 8]. AKTUBaLUs 3TUX CUCTEM
SBIAETCA HenecooOpa3Hoil peakuueii, obecneunBaroIIeii amar-
TALUIO OPTaHW3Ma K YCIIOBUSM OMEPalMOHHOTO CTpecca U
HampasjieHa Ha WHTUOHpoBaHHe DOJIEBOrO0 CMHApPOMA, CTa-
OUIIH3aLHIO KIIETOYHBIX MeMOpaH, BHYTPUKIICTOUHBIX CTPYK-
TYP, 3aLUMUTY KJIETKH OT NpoTeonusa [4, 6], T. e. IMHaMuKa U3-
meHennit AKTT, xoprusona u B-aunopduna B nocneonepa-
LIIOHHOM TEPHOJIE MOXET CIYKHTh KPUTEPUEM BbIpaXKeH-
HOCTH CTPECCOBOI PeaKLMy M Ka4eCTBA aAHAJITe3MH ITPH CPaB-
HEHUM Pa3zIMYHBLIX MeTO10B obe3bomuBanms [1, 7].

XapaKTep U3MEHEHUH 3THX MOKAa3aTeleld yKas3blBaeT Ha
Hoee OLICTPYIO HOPMANIM3ALIMIO YPOBHA KOPTH30Ja U B-3H-
nopduHa B riiazme KkpoBu 0onbHbIX oa BmusHueM [[DOHC,
YTO CBHIECTEILCTBYET O MEHbIIEM HAMpPsSKeHUH runogusap-
HO-HAAMOYCYHUKOBON U SHIIOTEHHOU ONUOUAHON CUCTEM U
Ooree BbIpaXKeHHOM aHaNbreTHUeckoM 3¢ dexTe 3TOro MeTo-
Ja 06e300MBaHUA.

OcnoXHEHU, CBA3aHHBIX C HEMOCPEACTBEHHBIM BIUSHU-
€M HH3KOYaCTOTHOTO HMMITYJIbCHOTO 3JIEKTPUYECKOFO TOKa
Ha OONMBbHOrO, HaMHU He BbIABIeHO. OAHAKO MOOOUHBIH -
(eKT INEKTPOCTUMYIIALIMN — BUOpaLMs B 00JACTH HIXKHUX
KOHEUHOCTeH, o0ycioBlieHHAas CTUMYNsUUed HepBHbIX KO-
PELIKOB, KOHTaKTHUPYIOLUX € 3MHIYpaJbHbIM IEKTPOIOM,
— nocayxun npuunHoil npekpaitenus IO2HC y 2 (3,3%)
nauueHToB. [IHEBMOHMH B paHHEM NOCIEONEPALIOHHOM ITe-
puoje pazsuiice y 6 (15%) 60JbHBIX KOHTPOJIBLHOM CPYMTIbI
ny2(3,3%) — OnbITHOM.

Kpome Toro, nog BnusHueM L[OOHC otMmeueHo Honee
paHHee BOCCTaHOBRJeHUE QYHKUMHU kulueyHuka. Ilocneone-
PALIMOHHBIN Tape3 KUIIEYHHKA B OMBITHOH I'PYIIIE BbIABIEH
y 1(1,7%) 6onbHoro, B kouTponbHoi — y 4 (10%). 3anepxka
CaMOCTOSTENLHOTO MoYeucnyckanus otMeueHa y 15 (37,5%)
00bHBIX KOHTPOJIbHOM U Y 6 (10%) — OnbITHOU IPyMIIbI, T. €.
HB3HC oka3bisana MoJOXKUTEIBHOE BO3IEHCTBIE HA QYHK-
LUIO CPUHKTEPA M IETPY30pa MOUEBOTO My3bIpSL.

BoiBogpl. 1. IIDOHC — Bricoko3thdekTUBHBI MeTOX
nocjeonepaluoHHOro 00e300IMBaHUsA OOJIBHBIX PAKOM Ke-
TyZAKa, MO3BOJISIOLIMI [TOTHOCTBIO OTKA3aThCsl OT BBEACHUH
HApKOTHYECKUX aHalnbreTHKOB y 53,3% OonbHblX. OTiNyY-
HbIE U XOPOILINE PEYIILTATHI COCTABIAIOT 96,7%.

2. Meton II33OHC no cpaBHeHHIO ¢ 00e3001MBaHUEM
NIPOMeNOJIOM CMocoOCTBYeT Ooliee paHHeil akTUBU3ALUU
OOJILHBIX, BOCCTAHOBJICHHIO MOTOPHKH XeNyZOYHO-KHUIIed-
HOrO TPAKTa U TOHYCA MOUYEBOT'O NYy3bIpA.

3. IMoa Bausurem L{ODHC npoucxoaut Hosee ObicTpas
HOpMaJHU3alyst OCHOBHBIX MoOKa3arteneil QyHKLITY BHELIHETO
JIbIXaHUs U KPOBOOOPAILEHHSA, UTO YIY4LIAET TEYEHHE [1OCIe-
OTEPaLMOHHOTO MEePHOAA, CIIOCOOCTBYET CHIDKEHHIO YUCITa
MOCJICONEPALIMOHHBIX JICTOYHBIX OCJIOXHEHUH.

4. I32HC saBnsercs HaaeXHbIM CPEICTBOM 3ALIHUTHI Op-
raHu3Ma OT MOBPEKIAIOIIEr0 BO3ACHCTBUSA IOCIeonepaLH-
OHHOH CTPECCOBOMH peaKkUWH N B OOJIbLIEH MEpEe CHUXAET Ha-
npskeHue runodrzapHo-HAAMOYeYHUKOBOH W YHIOTEHHOH
OMUOUIHOHN CHUCTEM, UeM 00e300TMBAHUE MPOMETOTIOM.

2. CEENS results in earlier activation of patients, res-
toration of gastrointestinal motility and bladder tonus
than analgesia with promedol.

3. CEENS promotes faster normalization of principal
parameters of external respiration and circulation func-
tions which ameliorates the patients’ postoperative course
and reduces frequency of postoperative pulmonary com-
plications.

4. CEENS is a reliable means of protection of the body
from postoperative stress, it facilitates performance of the
pituitary-adrenal and endogenic opioid systems to a larger
degree than analgesia with promedol.
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