B KOMIIJIEKC OBILENMPUMHATON Tepanui COYeTAHHOTO 0Dlyyde-
HHS COCTOsIHHME DOJILHOM HAYAIO MPOrPECCUBHO YIIy4LIATHCS,
ABJIEHAA 6POHXUTA NOABEPIIIHCL OBICTPOMY PErpecCy mocie
3-ro ceaHca M GoIbHAd YCMEUIHO MepeHecaa OOIMPHOE pa-
OUKaIbHOE XHPYPLHUYECKOEe BMELIATENILCTBO: NaHKPEaToLy-
OJIEHANBHYIO PE3EKLMIO.

VY 1ByX O0JIbHBIX PAKOM JIETKOTO, KOTOPbIM MPOBOLHIIH
IMCTAHLMOHHYIO FaMMa-TEPANUIO, pa3BUIICS JIyuesoi s3oda-
TUT — TAKEII0e OCIOXKHEHHE, MJIOX0 MOoJaBaBLIeecs Jievue-
HHIO IPOTHBOBOCTIANIMTENLHBIMI U TOPMOHAILHEIMU [1penapa-
tamu. [locne nposemeHus 6 v 7 CEAHCOB COYETAHHOTO BO3MEH-
CTBUA COCTOSHHE OGOMX DOJbHBIX CYLIECTBEHHO YIIyYLIMIOCH:
Mcue3ny BONU U U3XKOTa, BOCCTAHOBWIIOCH TPOXOXKIECHUE AN
no nuwesony. OxHoMy 6OMbHOMY, KOTOPOMY B CBA3M C 330-
daruTom nydeBas Tepanus Oblla NpepBaHa, YAANoCh BO300-
HOBHTb H 3aKOHUMTB €€ 6e3 pa3BUTHS KAKHUX-TMOO0 OCIIOKHEHHH.

Bo Bcex HabMIOOEHNMSAX KAK B OCHOBHOH, TaK W B KOH-
TPONbLHOW TpyMIe, Ile MOBOJAOM K NMPHMEHEHHUIO COYETaH-
Horo o0ayueHus ObLt 60NEBOH CMHIPOM, JOCTHTHYT XOPO-
wuit anaresupyrowwuii agdext. OcobeHHO MOKa3aTENbHBIM
B 3TOM OTHOLIEHHH ObLIO HaOMoAeHKe 6onbHOro M., y KO-
TOPOTO MOCJE TMepeoMa HIKHeR TpeTu 6elpa UTMTENbHO
COXpaHsInch GOJIU B KOJIEHHOM U TONIEHOCTOMHOM CYCTaBax,
YTO SABIANOCH MPUUYMHON PE3KOTrO 3aTPyIAHEHUS ABHKEHUH
M Hayana pa3BUTHUS aHKWII03a B cycTaBaX. bykBanbHoO rocie
[epBOTO Xe ceaHca MpuMeHeHHs anmapara «Munra» 60au
MOYTH MONHOCTBIO MCYE3NH M OOJILHOW MONYyYHIT BO3MOX-
HOCTb MEPENBUTATbCS O€3 KOCTbLIEH, Yero OH He MOT JieaTh
IO BO3JEHCTBHS.

Cnabblit 06e36onusatowuii 3¢ dexT Obl MonyyeH ToJb-
KO y ONIHOM 60JIbHON PAKOM MOJOYHOM XKeETe3bl, Y KOTOPOH
B TPOLIECCE JIyueBOM Tepanuu BO3HUMKIO 0DOCTpeHHE JUIH-
TENbHO CYIIECTBOBABLIETO HEBPUTA TPOWHMYHOTO HepBa.

Hun y ogroro 60516HOTO0 Mocie [IPUMeHEHH COYETAHHOTO
06TyueHus He ObITIO OTMEYEHO HU KaKHMX-TTMOO0 OCIOXHEHHUH,
HH IPOTPECCUPOBAHHS OITYXOJIEBOTO MPOLIECCA, XOTS HEOOTb-
IIKe CPOKU HAOTIONEHHI HE MO3BONAIOT CAENAaTh OKOHYA-
TEeNbHBIX BLIBOZOB B 3TOM OTHOLIEHWH.

Taxum 006pa3oM, MeTOJ COYETAHHOIO MAarHWTHO-HH-
dpakpacHo-nazepHOro 0GIyueHUs OKa3aNCs BhICOKOIPdEK-
TUBHBIM NIPH JIEYEHUH CONMYTCTBYIOLIMX 3a00N€BaHUN U CHH-
[POMOB, & TAKXKe HEKOTOPbIX THOHHBIX [10CIIEONEPALMOHHBIX
OCJIOWHEHMH Y OHKOJIOTHYECKUX OONbHBIX.

© T. WU. I'pyunna, A. B. Kucenes, 1994
YK 616-006-085-06-053.2

T H. I'pyuwuna, A. B. Kucenes

HNCKYCCTBEHHBIE MAI'HUTHBIE 110151
B JEYEHUU JTOKAJIBHBLIX [TOBOYHBIX
OCJIOKHEHUM, BHI3BAHHBIX ITPUEMOM
IUTOCTATHUKOB

HUH oemckoii onxoro2uu

3a mocaenHue Tobl BO3MOXKXHOCTH XUMHOTEPATIMH 3110-
KauecTBEHHBIX Onyxonei, chopMHUPOBaBIIEHCA KaK CaMOCTO-
ATeIbHOE HaNpaBleHUe MEINLIMHBI, 3HAYUTENILHO PacIlMpH-
JIUCh BCJIEACTBHE BHEIPEHHS B IPAKTHKY LUTOCTATHKOB [2].
OnHako NO CYLIECTBY HET HM OJHOTO UUTOCTATHKA, HE 00-
NAfaIero nobouneiMu 3¢ dexTaMu, KOTOPbIE TUMUTHPY-
10T NPAaKTHYeCKOEe MCMONb30BaHKE JaHHBIX MPEMapaTos.
KinunHuueckas knaccHuKauus OCNOXKHEHUM XUMHOTepany
onyxonei uutoctatukamu npeanoxeda M. JI. I'epuaHosu-
yem B 1982 1. [1, 4, 7, 8.
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following fracture of the femoral lower third which resulted
in restriction of movement and development of alkylosis.
Already after the first treatment using a Milta apparatus
the pain vanished about completely, and the patient could
walk without crutches which was absolutely impossible
before the treatment.

The analgesic effect was poor in one case only (breast
cancer with intraradiational exacerbation of long existing
trifacial neuritis).

There was no evidence of either complications or can-
cer progression due to associated irradiation in any of the
cases, though the time of follow up is too short to make
any final conclusions in this respect.

Thus, the modality of associated magnetic, infrared
and laser irradiation has appeared highly efficient in treat-
ment for concurrent diseases and syndromes as well as
for some purulent postoperative complications in cancer
patients.
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ARTIFICIAL MAGNETIC FIELDS
IN TREATMENT OF LOCAL SIDE EFFECTS
OF CYTOSTATICS

Research Institute of Pediatric Oncology

Clinical application of cytostatics has enlarged con-
siderably the potential of chemotherapy over the recent
years [2]. But there are no cytostatics without side effects
limiting considerably the practical application of the drugs.
A clinical classification of complications caused by tumor
chemotherapy with cytostatics was proposed by M. L. Ger-
shanovich in 1982 [1, 4, 7, 8].

Clinical oncologists often have to counter local com-
plications due to cytostatic intravenous administration. In
these cases local side effects of cytostatics occur as a result




B nosceanHeBHON KiMHMYeckoi paboTe OHKOIOra BO3-
HHMKaeT NpobieMa JIeueH!s OCIIOXHEHUH, CBA3aHHBIX C MECT-
HO-Pa3IpaKarollMM JeHCTBUEM UUTOCTATUKOB NTPH X BHYT-
PHBEHHOM BBeIeHHH. JlokanbHble MOOOYHBIE 3 beKTh! K-
TOCTATHKOB B JaHHOM CIIyyae BO3HHUKAIOT KaK [pH
NPaBUIIbHO NIPOBEICHHOM BBEAEHUH, TaK U MPU MOTPELIHOC-
TAX TEXHUKH BHYTPUBEHHBIX MHBEKLHH (3KCTpaBasalllu).

IIpy BHyTpHBEHHOM BBeJlEeHWM LUTOCTATHKOB MOSBIIS-
I0TCA OOJIM MO XOAY MOBEPXHOCTHBIX BEH, PACTIONOKEHHBIX
TIPOKCUMaJIbHEE MECTA HHBEKLIUHU, THIIEPITUTMEHTAIINA KOXKH
Hanx BeHaMH, $pneduTsl, TpoMGodnedbutst, GpreGoTpoM6o3HI.
ITono6HbIE OCTIOXHEHHS HAOTIOAAIOTCS YAIIE MOCIE MHBEKLIHI
BHUHOJIACTHHA, BUHKPUCTHHA, aApHAMULKHA, pyOOMUIIMHA.

ITpu sxcTpaBa3auuu BUHOIACTHHA, BUHKPHCTHHA, agpHa-
MULMHA ¥ PyOOMHULINHA BOZHHKAIOT CEPbE3HbIE MOBPEK IEHHS
KOXH M MOAKOXHOTO XHPOBOTO CJIOS B BUAE pe3ko 0oJes-
HEHHBIX OYaroB BOCHAICHHS, HHAYPallMH, 13B U HEKPO30B.
Kax npasuno, BocranurenbHble peakiuy Ha 3KCTPABAa3aLHI0
HACTyNaloT HEMOCPEACTBEHHO U Aaliee MPOrpecCHpyIOT B Te-
4YEHHE HECKOJIbKMX THEH WU Helelb.

Ilox HamuM HaGmogeHueM Haxomuiioch 400 60nbHBIX,
MMEBUINX JIOKAJIbHbIE MOOOYHBIE OCIOKHEHHA XHMHOTEpa-
MUK UUTOCTATHKAMM: BUHOIACTHHOM, BHHKPHUCTHHOM, a[pH-
aMULMHOM M pyboMuumHoM. [ns ouenku sdgdexTHBHOCTH
JIeYeHUs JaHHBIX OCIIOXXHEHWH METOAOM pPaHAOMM3ALIMH
6buTH chOPMHPOBAHBI BE CPABHUMbIE TPYNIIbI 6OILHBIX (110
200 yemomex kaxjas) mMo TakuM dakTopam, Kak Bo3pact
(50% pereit, 50% B3pOCHbIX), NPUMEHEHHBIE LUTOCTATUKH
(BUHKDHCTHH, BUHONACTHH, aApUaMHULIUH, PyGOMUUMH), Xa-
PaKTep, CTENEHb TAXKECTH U MEXaHU3M BOSHUKHOBEHMS MECT-
HBIX TOBpEXAeHUH (Tabi.).

B mpouecce MccaenoBaHus ObUTO OTMEUYEHO, YTO MOCIE
OZIHOKPATHOTO, B 75% Cllyuasx — MHOTOKPAaTHOrO BHYy TPUBEH-
HOTO BBEJIEHHUS LINTOCTATUKOB B OJHY BeHy OONbHbLIE CTpa-
Jlalii OT pacnuparouux OoJei no Bce KOHEYHOCTH, KOHeY-
HOCTb IPHOOpeTalna CUHIOLIHBINA UM MPAMOPHBIA OTTEHOK,
YETKO NMPOCNIEXUBANCH PHCYHOK MOBEPXHOCTHBIX BEH C TH-
NepnUrMeHTanre KoXu HaJ HUMH, HOSBSUTMC OTEYHOCTh
TKaHEeH W oTpaHMYeHHe MOABHXXHOCTH KOHeuHOCTH. TTo Mepe
NPOTrPECCHPOBaHUS BOCHAIUTENbHO-CKIIEPOTHYECKHX peak-
UMi HACTyMana NojHas OKKIIO3Us MPOCBETA BeH, NaJIbITPO-
BAIOCh YIJIOTHEHHE BEHbl HA 3HAYUTELHOM [IPOTAXKEHHH —
(nebocknepos. 310 menano HEBOIMOXKHBIM JAnbHEHLIEE BBe-
JIEHHE XMMHOMPENapaToB B JaHHYIO BEHY.

Hpu axcTpaBa3zaliid UUTOCTATHKOB B MMEPBbII MOMEHT
MOABIIAINCH KTyune 60 B 061acTH BBeJleHNS, B JalIbHEH-
IIEM OTMEYalliChb UHTEHCHUBHbIE, CTOIKHe OOJIM, oyaroBoe
pasgpaxeHue, MOKpacHeHHe U oTek KoxH. Han ywactkom
TUIOTHOM MHOUILTPALMH TKAHEN KOXa HCTOHYAIACh, JIETKO
MOBPEXAAach OT IPUKOCHOBEHUS MITH GU3HYecKol Harpys-
KH, YTO CO3JaBajlO YIpo3y oOpa3oBaHUA TPEWIMH M HArHo-
enns. [1pu nporpeccupoBanuu npouecca B pa3iHyHbIe CPOKU
Ha MeCTe IKCTpaBa3aly MOABISANUCL PaHbl. Bbllo oTmeue-
HO, YTO JIOKaJIbHOE MOOOUYHOE NEHCTBHE LIMTOCTATHKOB He
MMEJIO MOC/ENOBATENbHY KApTUHY HAPacTaHUS CHUMIITO-
moB. Tak, B 35% cnyuaeB nocine skcTpaBazauuu y 60IbHBIX
yXe B TeUEHHE HECKOJIbKUX HHeil MOSBJISINCL A3BbI U He-
KpO3bl.

VYuHTBIBas, YTO TEYEHHE PAHEBOTO MPOLIECCE HHAUBHY-
ANbHO B KaXIOM KOHKPETHOM Clyuyae, HaMU ObLTH Npociie-
XKeHbl 00LIME 3AKOHOMEPHOCTH AJIS PaH BCAEACTBHE IKCTpA-
Ba3auMu LIHTOCTATMKOB. DTO — BAJIOE TEUEHHE C PA3BUTHEM
XPOHUYECKOTO BOCMAJMTENBHOIO Npouecca Ha GoHe Hapy-
LEeHUH TUM(O- U KPOBOOOPAalileH!Us! KOHEUHOCTH, a TAKXKE
HAPYLIEHHI OBLIEr0 COCTOAHUA U PEAKTUBHOCTH OPraHN3Ma,
CBS3aHHBIX C OCHOBHbBIM 3a60seBaHueM. B 80% cnyyaes kpas
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Tabnanuua

Table

Pacnpenesienne Go/IbHBIX MO BHAAM JleHeHHs TOKATLHOIO N0GOMHOTO eii-
CTBHfl IINTOCTATHKOB
Distribution of cases with respect to treatment for local adverse reactions

to cytostatics

Bun neyenus BHyTpuBeHHas 3KcTpaBa3auus
HUHbEKLHS

O61wen3BecTHLIE Drnebur, BoseanenHslit oyar
METO/Ib — Mep- TpoMboditebuT (90), BOCTIAJICHHS,
Bas rpynmna dneboTpombos (10) uHpHILTPaT (40);
Standard Phlebitis, s3a (20); Hekpo3
methods -— thrombophlebitis (90), | (10) ; ungypauus (30)
group | phlebothrombosis Painful

HckyccrBeHHbIE
MarHHTHblE
10N — BTOpast
rpymnma

(10)

Drebur,
TpoMGodutebuT (90),
dneGorpombo3 (10)
Phlebitis,

inflammation,
infiltration (40),
ulcer (20); necrosis
(10); induration (30)

BornesHeHHsIiT ouar
BOCIMAJICHHS,
nHbwbTpaT (40);
a3Ba (20); Hekpo3

Artificial mag- thrombophlebitis (90), | (10); muxypanus (30)

netic fields - phlebothrombosis Painful

group 2 (10) inflammation,
infiltration (40); ulcer
(20); necrosis (10);
induration (30)

HUroro.. 200 200

Total.

Extravasation

Treatment modality | Intravenous injection

puMeuaHue Bckobkax ykasaHO 4uCIO GONBHBIX.
o t e. Numerals in parentheses show the number of cases.

I

N
of both correct and incorrect (extravasation) intravenous
injection performance.

Pain along surface veins located proximally to the in-
jection site, hyperpigmentation of skin over the veins, phle-
bitis, thrombophlebitis, phlebothrombosis are common
side effects of cytostatic intravenous administration. They
are more frequent after injections of vinblastine, vin-
cristine, adriamycin, rubomycin.

Extravasation of vinblastine, vincristine, adriamycin
and rubomycin causes serious damage of the skin and sub-
cutaneous cellular tissue as violently painful inflammation,
induration, ulcers, necrosis. Inflammatory reactions to ex-
travasation occur as a rule immediately following injection
and progress during several days or weeks.

Our study was performed in 400 patients with local
side effects of chemotherapy with cytostatics, such as vin-
blastine, vincristine, adriamycin, rubomycin. To evaluate
efficiency of treatment of these complications the patients
were randomized into two groups (200 patients each) well
balanced with regard to age (50% children, 50% adults),
cytostatics administered (vincristine, vinblastine, adriamy-
cin, rubomycin), character, degree and mechanism of local
damage (see the table).

After a single or multiple (75% of the cases) injections
of cytostatics in the same vein the patients were suffering
from expanding pain in the entire limb, the limb turned cya-
notic or marble-colored, surface veins became clearly seen,
the skin over them was hyperpigmented, tissue edema and
limited limb mobility were also observed. The inflammatory
sclerotic events progressed to complete occlusion of the lumen
and extend vein induration, i.e. phlebosclerosis. This made
impossible continuation of chemotherapy in the same vein.



paHbl ObUTM OTeYHbIe, HHOWILTPUPOBAHHBIE, THTIEPEMUPO-
BaHHble, 0e3 YeTKOM BOCMaJITeNbHO leMapKau1y o4ara no-
BPEXACHUA, OTCYTCTBOBAJA 3MUTENHU3alUNs OT KpaeB paHbl,
Ha CTEHKAaX paHbl ObUIM YYACTKM HEKpPO3a U pacCIUIaBIIEHHUS.
I'paHyIsUnK, KOTOPbIE MOSBIAIIICH HE PaHee HECKOMbKUX He-
Iieib, B HEKOTOPBIX CJIy4Yasx A0 HECKOJNBKHX MecALeB, Oblan
ONetHble, TYCKIIbIE, BAJbIE, CO CHMXXEHHOW KPOBOTOYMBOC-
TBIO, KOTMYECTBO THOMHOTO OTAENSEMOI0 ObITO YMEPEHHBIM,
yamie BCero 0HO OTCYyTCTBOBaNO. Inowmans paHsl HHOT A yBe-
JIMYKMBANACH WITH, B OONbUIMHCTBE CIIyYaeB, INTNTENbHbIH CPOK
(MecAuamu) He H3MeHsnmachk. TemnepaTypa HOpMajbHag,
JuMGaHTOUT WK UM AZEHUT OTCYTCTBOBAIIM.

Hepeunciennbie ocnoxHeHus B 60% ciyyaes coueTa-
JAUCh ¢ peakluell co CTOPOHb! BeH. Y Takux OONbHbIX I10-
60uHOE TOKaJIbHOE AACTBME UUTOCTATUKOB HEYKJIOGHHO NpO-
IPECCHPOBAIIO 0 MOTEPH BO3MOXHOCTH IMOAb30BATHCH KO-
HEYHOCTHIO.

Ilepnoii rpynre GoJibHBLIX Mbl POBOIHIN OOMIEU3BECT-
HbIE MEPOTIPUSATHS TIPU JIOKABHBIX MOOOUHBIX 3(dexTax um-
TOCTATHKOB ¢ BKITIOUeHMEM 003aTesIbHbIX Mep Npodunak-
THKH. Jleuenne GirebuToB B TpoMOodIeONTOB, MHAYUHPO-
BaHHBLIX BBEAEHHEM LIUTOCTATHKOB, COCTOAIIO U3 KOMIIPECCOB
C renapuHOBON Ma3sbio, Masbio BHIIHEBCKOro, YaCTHYHOH
UMMOOHIM3ALMM U 3JIEBALHY KOHEYHOCTH. AHTHKOATYJISH-
ThI IPSIMOTO U HETIPSIMOro AEHCTBHS MPH NPOROIIKAKOLIEHCS
XMMHOTEPAITUN HE MPUMEHSIIH.

B cnyuae nonagaHus UMTOCTATHKA B MOAKOXHBIA KH-
POBO# CJIOH OKOJIO BEHbl HEMEAIEHHO OOKAJbIBAIM H30TO-
HHYECKUM pacTBOpoM HaTpus xnmopuna i 0,25—0,5% pac-
TBOPOM HOBOKaWHa. npumeHsin xonold. Ha cnexyrouue cytku
NOCJe IKCTPABA3ALIMH MPUMEHSIIH COTPEBAIOLINE KOMIIPECCHI
C Pa3slMYHBLIMM MAaCIIaMH, TenapHHOBOil 60 TpOKCeBa3M-
HOBOH Mas3blo.

MectHOE MeIMKAMEHTO3HOE JIedeHUE PaH NPOBOAMIH B
3aBMCUMOCTH OT (a3 paHeBOro Mpouecca: THIEPTOHHYECKHE
pAaCTBOPbI, NMPOTEONUTHYECKHE (EPMEHThI, AHTUCENTHKH,
Ma3H, CTHMYJIHPYIOLIME PenapaTuBHbIe MPOLECChl (BUHUIMH,
COJIKOCEPHI M T.IL.).

Jlna nedeHus BTOPOM rpymnbl OOIbHBIX UCMOAL30BANU
HCKYCCTBEHHbIE MATHUTHBIE MOJIS1 — MEPEMEHHOE M MYJIbCH-
pytouiee. HazHauenne 60IbHBIM MAaTHUTHBIX T0JIEH OCHOBBI-
B4JIOCh HA TAKOM MeXaHH3Me MX JeHCTBUA, KaK yly4lleHHe
TPaHCKAMUIIISPHOro oOMeHa, yCHIeHHE NMPUTOKA KPOBH W
cHaOXXeHUs TKaHel KUCIOPOAOM, 3aMETIEHHE MPoLecca CKIle-
PO3MPOBAHMS, CHHYKEHHE BA3KOCTH M CBEPThIBAIOLIEN QYHKIUH
KpOBH, TMKBUauus asneHuii ¢aebura [3, 5].

C10 60NBLHBIX MOMYYUITH MATHUTOTEPANHIO OT aNnapaTa
«ITomoc-1», reHepUPYIOILIETO MEpEeMEHHOE MAaTHUTHOE TOJIE.
[unuHaprUecKuid UM NPSIMOYTONbHBIA MHAYKTOD yCTaHAB-
nuBany 6e3 3a30pa M JABIEHHMA HAa MeCTO MHBEKLMH JIHbo
BIOJIb IOPAXKEHHOii BeHbl. TOK CHHYCOMZATIbHbIN, DEXHM He-
npepbiBHbIA, yacrora 50 I'u, nHaykuns 40 MT, sxcnosuuus
15 MuH, exelHeBHO, Bcero 12 npoueayp.

Ocranbhbie 100 G0nbHBIX MOJYYUIIH MArHUTOTEPAITHIO
ot annapata «Ilonroc-2», reHepUpYIOLEro MyIbCUPYIOLEE
MarHUTHOE MoJie. PexuM HenpepbIBHbIN, YaCTOTa ClIEJ0BA-
Hust umnynbeos 25 Tu, muaykumus 4,5 MT, sxcno3uuns 15
MMH, eXeIHeBHO, Bcero 12 npouenyp. MHaykTops! (come-
HOHWbI) YCTAHABNMBAIM HAJ MECTOM WHBEKUMM WIIH BAOJNb
nopaxeHHo# Benbl. OcoOEHHOCTBIO MyJIbCUPYIOLIErO Mar-
HUTHOTO MOJIS SBIIAETCS BO3MOXXHOCTb MPOBOJUTH MarHu-
tohope3 ¢ pasnUUHBIMH, HEOOXOIMMBIMU B KaX/IOM KOH-
KPETHOM ClIyyae, JIEKAPCTBEHHbIMH NpenapaTaMu.

OcHoBo# A5 H3yyeHHs 3P PEXTUBHOCTH JTeUeHH s OOOY-
HbIX JIOKAJIbHBIX OCJIOXHEHUH XUMHUOTEPANIUU LUTOCTATHKA-
MM ABJIAJIACH, HECOMHEHHO, KIIMHHYeckas KapTHHa, CKIIa/bi-
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In cases of cytostatic extravasation the patients com-
plained of burning pain in the site of injection with severe
persistent pain, focal irritation, skin reddening and edema
to follow. The skin over the dense tissue infiltrations be-
came thin, readily damaged by touching or during physical
exercise, there was always a thread of fissures and sup-
puration. Advance of the complication led to formation
of wounds at the site of extravasation. The cytostatic local
complications did not follow a pattern of gradual symptom
aggravation. 35% of the patients developed ulcers and ne-
crosis within several days following extravasation.

Taking into account that the course of wound for-
mation is individual in every case, we tried to discover
common regularities of wound formation due to cytostatic
extravasation. These regularities include slow advance with
development of chronic inflammation against the back-
ground of lymph and blood circulatory disorders and dis-
turbance of the body’s general status and reactivity due
to the main disease. In 80% of the cases the wound edges
were edematous, infiltrated, hyperemized, did not have
clear inflammatory demarcation of the damage site or epi-
thelization from the wound edge, there were necrotic and
melting areas on the wound walls. Granulations appearing
after several weeks or after several months in some cases
were pale, flaccid, with decreased bleeding, there was no
or moderate amount of purulent discharge. Wound areas
were enlarging in some cases, but in most cases they did
not change for months. Body temperature was normal,
there was no lymphangitis or lymphadenitis.

These complications occurred together with vein re-
action in 60% of the cases. In these patients the cytostatic
therapy local complications were steadily progressing upto
complete loss of limb operation.

The first group of the patients was given standard treat-
ment for cytostatic local side effects including prevention
measures. Treatment of cytostatic-induced phlebitis and
thrombophlebitis consisted of compresses with heparin or
Vishnevsky’s ointment, partial immobilization and eleva-
tion of the limb. We did not administered anticoagulants
of direct or indirect action during chemotherapy.

If a cytostatic penetrated into subcutaneous cellular
tissue near the vein, several injections of sodium chloride
isotonic solution or 0.25—0.5% novocaine solution were
made around this region, cold was also applied. On the
day following extravasation we used hot compresses with
various oils, heparin or troxevasin ointments.

Local medicinal treatment of wounds was given depend-
ing upon wound phase and consisted of application of hy-
pertonic solutions, proteolytic enzymes, antiseptics, repair
stimulating ointments (vinyline, solcoseryl, and others).

The second group of the patients was treated with al-
ternating and pulsing magnetic fields. The application of
magnetic fields was based on the following mechanisms
of action: improvement of transcapillary exchange, en-
hancement of blood flow and oxygen supply to tissues, de-
celeration of sclerogenic process, decrease of blood viscosity
and clotting, elimination of phlebitic phenomena [3, 5].

One hundred patients received magnetic therapy using
a Polus-1 alternating magnetic field generator. A cylin-
drical or rectangular inducer was put without gap or pres-
sure on the site of injection or along the damaged vein.
The therapy conditions were as follows: sinusoidal current,
continuous mode, frequency 50 Hz, induction 40 mT, ex-
posure time 15 min, 12 treatments given on a daily basis.

The rest 100 patients received magnetic therapy using
a Polus-2 pulse magnetic field generator. The therapy con-




BaBLUAACSA U3 COBOKYMHOCTH OOIIMX U MECTHBIX CHMIITOMOB.
N3 06beKTHBHBIX METOJOB HCCIIEJOBAHUS X012 3aXKHUBIIEHHS
panbl Mbl Hcnonb3oBanu Tect JI. H. Ilonosoii (1942). Ha
paHy HAKIAAbIBAIM CTEPUIILHYIO MIACTHHKY LeltodaHa u
HAHOCHJIM Ha Hee KOHTYpbI paHbl. PHCYHOK MepeHOoCHIH Ha
MHJUTUMETPOBYIO OyMary M MOJACYMTHIBAIM MNOLATbL PAHBI.
H3MepeHne noBTOpANH yepe3 5—10 qHei U BLIYUCIANH Npo-
LIEHT YMEHbLICHHSA TUTOIAH PAHEBOI MOBEPXHOCTH 32 CYTKH
MO OTHOLIEHUIO K NpeablayLeMy pe3yNbTaTy no Gopmyde:

(S=8x)-100
St

AS =

rjae.S — BeIMYUHA JIOWARU PaHbl DY MPEABITYLLIEM H3-
MepeHHH, S, — BeJTHYMHA IUIOLaAN PaHbl B HACTOSAIIMA MO-
MEHT, { — YUC/IO AHell Mexay u3MepeHuaMmH [6].

PesyabtaTtni JiedeHnss GoybHBIX MnepBod rpynmel. Y
50 (55,5%) uenobex u3 90 uepes 12—14 nueil nocne Hayana
JIEYeHHs HCUe3NIM OOJIM MO XOAy BEH, YMEHBIUWNIACH OTeY-
HOCTb KOHeuHOCTH. IIpy manbnanuu yruloTHEHUE MOBEPX-
HOCTHBIX BEH ¢ THMEPIUIrMEeHTaLMeld KOXY HaJ HUMH OCTa-
BaJIOCh B TeueHue 3—4 mec u bonee y 60% Gonbubix. Dre-
6ockiiepo3 pasBuiics y 2 GOJLHBIX.

YTo KacaeTcs pe3yabTaToOB JeUeHHA HOTLHBIX, UMEBILHX
OCJIOXHEHHS MOCJIE IKCTpaBa3alyyi UUTOCTATHKORB, TO UMEB-
muecs 0oJie3HEHHble BOCHAIUTENbHbIE HHQUIBTPATHL Y
32,5% 6onbHBIX paccocanucs B TedeHue 1—2 Mec. Y octas-
uinxcs 67,5% (27 yenosek) Ha MecTe WHPUIBTpaTOB 06pa-
30BaJINCh paHbl. AHANOrMYHAas KapTHHa Habmoganach Npu
WHAYpaLUH TKaHeW — y 66,6% OonbHbix (20 yenosex) mno-
ABHIMCH paHbl. TakuM obpasom, y 77 (77%) u3 100 uenoBex
OTMeyaJICA BbILIEONMCaHHbIA paHeBOii mpouece, npudeM 47%
6onbHBIX MpuoOpenu ero B npotiecce neuenus. [Ipumenenne
KOHCEPBATUBHBIX MEPONPUATUI MPUBOAMNO K CYTOUHOMY
yMeHbLIEHHIO TUTOLAAN paHbl B cpeiHeM Ha 1%. Banble rpa-
HYJALUMU OYeHb MENIEHHO BBIMOJHANM NOJNOCTb PaHbl. Y
54 (70%) uenoBek K KOHLY 3-TO Mecsua neueHus Habmoan-
¢a (peHOMEH paHeBO# KOHTpakuuU. OTHAKO CleyeT OTMe-
THTb, UTO MIOCJIE 3AXXUBJICHU PaHbl OCTABANINCh IPyObie py6-
LOBble H3MEHEHMS TKaHeH, U MOABIKHOCTb B CYCTaBe CO-
OTBETCTBEHHO MECTY 3KCTPaBa3allid BOCCTAHABIMBAJACh
kpaiine meaneHHo. B 30% (23 yesioBeka) cilyuaeB TONBKO Me-
JUKaMeHTO3HOE JIeYeHe He MOTJIO MOJNHOCTBIO 06ecnednTs
BO3AeicTBHA Ha paHeBoil npouecc. [Ipuxogunocs npuberats
K aKTMBHOMY XHUPYPTHYECKOMY JIEYEHHIO 3B U HEKPO30B, 3a-
KJIIOYaBIIeMYycs B XMpypruyeckoi o6paboTke paHsl, ee 1pe-
HUPOBAHMHU 1 3aKpbITHK L1BaMu. [Tocie ucceyeHHs MopaxeH-
HbIX TKaHeH OTMEYasoch BsUIOE, JUIUTENIbHOE 3a)KHBIIEHHE C
(hopMHUpPOBaHHEM KOHTPAKTYP.

HTtak, 23¢dekTHBHOCTD JIEUeHUs] NPSIMO 3aBUCeNa OT Ha-
yaJa jge4eOHbIX MEPONPUATHIL U ObLIa B LesTOM Mato3ddek-
TUBHOH.

Pe3ynbraTsl seueHus 601bHBIX BTOpOii rpynnbl. Pnedu-
Tbl, TpOMOOPIeOuTh ¥ Bcex 90 (100%) GoibHBIX B pe3yilb-
TaTe MAarHUTOTEPANUH Ucye3nH B TeueHue 1214 nxeit. Oie-
60oCKIepo3 He pa3BWIICA HU Y ojHoro 6onbHoro. M3 10 601b-
HeIX ¢ ¢ueboTpoMb0O30M y 8 uyenmoBeK OTEUHOCTb M
CHHIOLIHOCTb KOHEYHOCTH, OONE3HEHHbIE YIUIOTHEHHS BEH
OBUIH MOJIHOCTHIO IMKBUIUPOBAHB! Ha 3-i Hemelle OT Hauana
MarHurorepanuu. OTO [Jano BO3IMOXHOCTb MPOAOJIKATH
BHYTPMBEHHYIO XHMHOTepanu. JinurenbHoe Teyenue ¢ie-
6oTpomMbo3a y 2 OoNbHLIX (TeM He MeHee De3 nexona Bo ¢ite-
60cknepo3) ObUIO CBA3AHO C MO3JAHHM HAYajlOM MarHUTO-
TEpanuu.

IIpu ouenke pe3ynbTaTOB JeueHUst OONbHLIX, MONXYYHB-
LIMX 3KCTPABa3alLUI0 LIMTOCTATHKOB, OBIJIO OTMEUEHO, YTO
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ditions: continuous mode, pulse frequency 25 Hz, induc-
tion 4.5 mT, exposure time 15 min, 12 treatments given
on a daily basis. The inducers (solenoids) were put over
the site of injection or along the vein damaged. The treat-
ment with pulse magnetic field is characterized by the pos-
sibility of combination of magnetophoresis with various
medications selected individually for each case.
Efficiency of treatment of cytostatic local side effects
was evaluated basing on the clinical pattern combining
general and local symptoms. Test proposed by L. N. Po-
pova (1942) was used as an objective criterion for assess-
ment of wound repair. Wound area was measured by put-
ting a cellophane plate over the wound, drawing the wound
outline on the plate and transferring the drawing onto
squared paper. The measuring was repeated 5 — 10 days
later. Wound area reduction per day was calculated as
percentage of the previous results by formula:

(S~Sn) 100
St

AS =

where § is wound area measured previously, S,, is current
wound area, ¢ shows days between the measurements [6].

Results of treatment of group 1 patients. Pain along
the vein disappeared at 12—14 days following treatment
onset and limb edema reduced in 50 (55.5%) of 90 patients.
Surface vein induration was palpable and hyperpigmen-
tation of skin over the veins remained for 3-——4 months
and more in 60% of the patients. Two patients developed
phlebosclerosis.

Painful inflammatory infiltrations disappeared within
I—2 months in 32.5% of the patients with complications
due to cytostatic extravasation. In the rest 67.5% (27 pa-
tients) the infiltrations turned into wounds. 66.6% (20) of
the patients developed wounds at the site of induration.
Thus, wound formation was observed in 77 (77%) of the
100 patients, with 47% of them developing wounds during
treatment. Conservative treatment resulted in about 1%
daily wound area reduction. Flaccid granulations filled
the wound cavity very slowly. 54 (70%) patients presented
wound contraction by the end of month 3 of treatment.
It should be mentioned that there was rough cicatrization
of the wound and arthral mobilization was but very slow.
In 30% (23) of the cases medicinal treatment alone was
insufficient and was complemented with active surgical
treatment, including drainage and suture of the wound.
Wound healing after incision of damaged tissue was slow
and led to contractures.

So, treatment efficacy depended directly on therapy
onset and as a whole was low.

Results of treatment of group 2 patients. Magnetic ther-
apy led to disappearance of phlebitis and thrombophlebitis
within 12—14 days in all 90 (100%) of the patients. None
of them developed phlebosclerosis. In 8 of 10 patients with
phlebothrombosis limb cyanosis and edema were control-
led completely within 3 weeks of magnetotherapy. This
allowed continuation of chemotherapy. The long-term
treatment of phlebothrombosis in 2 patients (not ended
in phlebosclerosis) was due to late start of magnetotherapy.

Analysis of treatment results in patients with cytostatic
extravasation showed that early (within several hours from
extravasation) start of magnetic therapy may prevent local
irritation in 85% of cases. Painful inflammations and in-
filtrations at the site of injection were countered within
12—15 days in all the 40 patients. Terms of treatment
of patients with induration were 15 to 30 days. None of



€CIM HayaTb MarHUTOTepanuio B OmuKaHiliie HECKONbKO
4acoB IMOCJIe HeyAayHOH MHDBEKLMH MpenapaTa, TO MOXHO
y 85% GONbHBIX MONTHOCTBIO M30€XATh Pa3sBUTHA MECTHO-
pasgpaxarouiero gedctsui. Y Bcex 40 4yelnoBeK B TEYEHHE
12—15 nHell ObLIM JIMKBHUOHUPOBAHbLI OONE3HEHHBIE OYary
BOCNAJeHHs M MHOHUIbTPALMU TKaHEH Ha MECTe BBEAEHMS.
CpokH JreueHHs OONIbHBIX ¢ MHAYpauMel TkaHed COCTaBIIANM
ot 15 10 30 aueit. Hu y ogHoro 6onsHoro u3 atux 70 yenosek
B DPE3yJbTATE MAarHUTOTEPANWH He 00pa3cBAIUCL PaHbI.
Takum ob6pazom, u3z 100 uyenoBex paHbl OTMEYANHChL Y
30% 6onbHbBIX, YK€ HMEBIIMX MX [0 Hayaja MarHUTOTepa-
nuu. IckyccTBeHHbIE MATHUTHbBIE TTOJIS 3HAYHTENBHO YCKO-
PANY TEUEHHE 3KUBIIEHHS — CYTOUYHOE YMEHbLIEHHE MJIO-
wagn padsl cocrapiaano 3%. Ha 6—8-e cyTkn marHuroTe-
panuy HOSBIIIACE OTHENbHblE OCTPOBKM  3XOPOBBIX
rpaHyIsauMil, HAYMHATACh AKTUBHASA 3MUTEIM3aLUA OT Kpaes
pasbl. Bo BTopoii ¢ase 3axuBieHds He nozaHee 25—30 cyT
JieueHHs Npeodaaaan MexaHu3M KoHTpakuuu. Iloce 3axus-
JIeHUs 3B W HEKPO30B rpyObIx M3MEHEHMH TkaHeH He OT-
MEYeHO HH y OJHOro 60JbHOTrO.

IIpu paGoTe ¢ ABYMA BUAAMH MarHUTHBLIX nojei OblIo
3aMedeHo, UTO PEUMYLIECTBO NYJIbCUPYIOIIEro MATHHTHOTO
TOJIS APYE BbIPA3HIIOCH MTPH JIEYEHHH 3B U HEKPO30B, a Nepe-

MEHHOI0 MarHUTHOTO [0JI1 — MpH JledeHuHu Gneburos, die-

60TpoMG030B, UHPUIBTPAUMH U MUHAYPALMH TKaHEH.

B 3akmiouenve HeOOXOAMMO OTMETHUTH cienymolee. Bo-
[EPBLIX, V JIeTel TeueHNe PaHEBOTO MPOLECCa, BbI3BAHHOTO
JKCTpaBa3zalleil LUTOCTATUKOB, MMes oOlIne yka3aHHbIE
Bblllle 3aKOHOMEPHOCTH, Goyiee arpecCHBHOE, YeM Y B3pOC-
IBIX, ONHAKO ¥ peaKlis Ha MarHUTOTepanuio 6onee BbIpa-
JKEHHAs: pAHHEE HAYAJO aKTHBHOI JMUTENN3ALMHU OT Kpaes
panbl, 6bicTpoe, B TeueHue 8—10 mueii, ucyesHosenune 6o-
JIe3HEHHBIX MH(UILTPaTOB. Bo-BTOpPLIX, eciu y G0NbHOTO
NOCIe 3KCTPaBa3allil OTMEYaeTCs TOJBLKO IOKPACHEHHE
KOXH, Oose3HeHHOe, HO 6e3 MHPUIbTPALUH OKPYXKAOUIMX
TKaHei, B OOJBIIHHCTBE CyYaeB JOCTATOYHO NPUMEHNTD Me-
JNKAMEHTO3HbIe CpeNCcTBa. ECI Ke Mocie 3KCTpaBa3aliH
HaOMI0AAI0TCA OTEK, HHPUIbTPALMS TKAaHEH, OCODEHHO B CO-
yeTaHuu ¢ GraeGMTOM, HKeNaTeIbHO HA3HAYUTh MATHHUTOTE-
panuio. B-TpeTbux, HasHaYeHHe MarHUTOTEPANNH B Hanboree
paHHHE CPOKM MO3BONIAET H30aBUTH OONBHBIX OT MPOTpeccH-
POBaHKs BOCMANUTEILHO-CKIEPOTHYECKUX PeaKLMil co cTopo-
Hbl BEH, 4 TAK)XE OT CEPbE3HbIX MOBPEXIEHUA KOXH H 101~
KOXKHOTO JKMPOBOTO CIIOS, Pa3BUTHS HEKPOTHYECKHX f3B.

IIpoBeneHHOe HcceNOBaHHE NTOKA3AJIO0, YTO HCKYCCTBEH-
Hble MArHUTHBIE MOJIA, ABJAACH CPEACTBOM KOHCEPBATHBHOM
HETPABMATHYHOIM Tepanuu, BbICOKOI(PHEKTUBHDI NTPH JEUe-
HUH JIOKATbHBIX IMOOOYHBIX OCIOXXHEHHH LHMTOCTATUKOB H
MOIYT OBbITb PEKOMEHIOBAHBI I IHPOKOTO NMPHMEHEHHS
B MPAaKTHKE.

the 70 patients developed wounds during magnetotherapy.
Thus, wounds were detected in the same patients who had
them before magnetotherapy (30% of 100 cases). Artificial
magnetic fields accelerated considerably wound healing: daily
reduction in wound surface was 3%. Areas of granulation
and active epithelization from the wound edge were detected
on day 6—8 of magnetotherapy. The second phase of wound
healing mainly as contraction was detected within 25—30
days of treatment. There were no rough tissue changes fol-
lowing healing of ulcers or necrosis in any patient.

Comparison of the two modalities of magnetotherapy
showed that response to pulse field was higher in treatment
of ulcers and necrosis, while alternating magnetic field was
more efficient in treatment of phlebitis, phlebothrombosis,
tissue infiltration and induration.

In conclusion we should like to emphasize the follow-
ing. First, wound development due to extravasaion in chil-
dren is more aggressive than in adults, however, the re-
sponse to magnetotherapy is also higher: epithelization
from wound edge started earlier, painful infiltrations dis-
appeared at a shorter term, within 8—10 days. Secondly,
if extravasation leads to pain, reddening of the skin without
infiltration of the surrounding tissue, then medicinal treat-
ment may suffice. If extravasation results in edema, tissue
infiltration especially in combination with phlebitis, then
magnetotherapy is indicated. Thirdly, early start of mag-
netotherapy may prevent progress of inflammatory sclerotic
reactions in veins, serious damage of the skin and subcu-
taneous cellular tissue, development of necrotic ulcers.

Our study shows that therapy with artificial magnetic
fields is a conservative low traumatic modality, highly ef-
fective in treatment for local adverse reactions to chemo-
therapy with cytostatics. This treatment may be recom-
mended for wide application in the clinical practice.
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