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enp ucciaegoBanusa. CpaBHUTE MOP(OAOTHYECKHE U 2XOrpadUuecKue XapaKTepPUCTHKHU
CTPYKTYPHOM OpraHu3alliv HeBpPOM, OIIPEIEAUTH 3HAYHUMEbIe KPUTEPHUH, KOTOPbIE MOTYT OBITH
HUCIIOABL30BAHBI KaK 3(p(eKTUBHbIE IPU3HAKH, [I03BOAdOIIHE 6€3 HEBPOTOMUHN YCTAHOBUTH
CTEIEeHb ITOBPEXACHNA HEPBHOIO BOAOKHA IIOCAE€ OTHECTPEALHOM TPaBMBI HePU(PEPHUIECKUX
HEPBOB.

Marepuansr u meronsl. [IpoaHaAM3UPOBAHBI PE3YABTATEI YABTPA3BYKOBOTO M THCTOAOTHYE-
ckoro uccaegoBanusa 30 nepudepUIecKUX HEPBOB, aHATOMHYECKAS IIEAOCTHOCTL KOTOPBIX OblAa BOC-
CTaHOBA€HA B pa3AWYHbIE CPOKH IIPU IIOMOIIM PEKOHCTPYKTHBHBIX omepariuii. [IpuynHoi noBpexae-
HU4 TTepUdEepUIEeCKUX HEPBOB OblAa OTHECTPEABHAS TpaBMa.

CocTogHHue BCeX TPABMHPOBAHHBIX MEePUPEPUIECKUX HEPBOB OILIEHHUBAAOCH IIPU IIOMOIIM YAB-
TPa3ByKOBOTO METOa HCCAENOBAHHS, KaK Ha JOONEPAIMOHHOM 3Talle, TaK U BO BpeMsd IIPOBEAEHUS
OIIEPATHUBHOIO BMEIIATEALCTRBA.

[TocaeomepallOHHLIN MaTepHaA JOCTABASIACS OAS THCTOAOTHYECKOTO HCCAEIOBAHUS B COOTBET-
CTBUH C IIPpAaBHAAMH AA0OPATOPHOM IIPAKTHUKH.

CraTucTHUYeCKU aHaAU3 IIPOBOAUACH C UCIOAB30BaHueM IIporpamMmsl StatTech v. 4.0.5 (paspa-
6otunuk — OO0 «Crarrex», Poccus).

Pesynpratei. IIpu orHecTpeABHBIX TpaBMax HepUepHUIecKHUX HEPBOB YALTPA3BYKOBOE HCCAE-
noBauue (Y3U) mo3BoAseT BEIIBUTE HOBPEXKIEHUS, IIPU KOTOPHIX [TOKA3aHO OIIEPATHBHOE A€UeHHe, UH-
TpaonepaionHoe Y3U 3hpeKTHBHO B BEITBACHUHN U3MEHEHUH CTPYKTYPhI HEPBHOTO BOAOKHA, He IIPO-
SABASTIOIIIMXCSA MAKPOCKOIIMYECKHU U, B PSAAE CAyYAeB, HE IOABEPTAIOIINXCS JOAKHOMY XUPYPTHIECKOMY
A€YEHUIO, UTO MOXKET CTATh IIPUYMHON HEyIOBAETBOPHUTEALHBIX PE3YyALTATOB OIIEpPATUBHBIX BMeEIIa-
TEABCTB, BBITTOAHEHHBIX Ha BBICOKOM TEXHUYECKOM yPOBHE.

OOGcy:xkaenue. BrIgBA€HBI 3HAYHMbIE KPUTEPUH, ITO3BOASTIONINE COOTHECTH TIKECTH MOPGOAO-
THYECKUX U3MEHEHH ¢ 3XorpadUiecKUMHU IIPU3HAKAMHU ITOBPEXAECHUS CTPYKTYPHI HeprudepHUIecKUuX
HepBoB. [TokazaHa 11eAecO00pPa3HOCTb IPUMEHEHHNI HHTPAOIIEPAITMOHHOTO YALTPA3BYKOBOTO HCCAEI0-
BaHUA JAS AUATHOCTHUKY CTEIEHU TPaBMATUYECKOTO IIOPAaKEHUs HEPBA U €r0 PereHepaTUBHOTO ITOTEH-
IIMaAa, YTO UMeeT BayKHOe 3HadeHHe IIPU BhIOope 06beMa OTIepaTUBHOTO ACUEHUS.

3akmouenue. M3ydeHnue axorpaduiecKoro ¥ MUKPOCKOIIMYECKOTO CTPOEHHSI HEBPOM, 06pa3zo-
BaBIIUXCHI B pPe3yAbTaTe HAPYIIEHUS aHATOMHUYECKOH IIEAOCTHOCTH HepU(EPHUIECKUX HEPBOB IIPHU OT-
HECTPEALHOH TpaBMe, JAAO CAEAYIOIIME Pe3yAbTaThl. Bo BCeX CAydYasgxX HEBPOMBI (DOPMHUPYIOTCS IIPHU
HApPYIIeHUN IIEAOCTHOCTU O0OAOYKU ITepH(PpepUIeCKUX HEPBOB U COXPAHEHUH IEAOCTHOCTHU IIEHTPAAD-
HBIX OTZIEAOB, HEBPOMEBI U IIEPUHEBPAABHBIH (PUOPO3 pacCIoAaTaloTCd CO CTOPOHBI HAHMOOABIIETO BO3-
[EeHCTBUS B3PBIBHOM BOAHBI U CO BPEMEHEM MOTYT BBIIOAHATEH OOABIIYIO YaCTh MAOIIAAN IOIIEPEIHOTO
ceuenus Hepsa ([IIIC).

[Ipu coxpanHOM (HPACIIUKYAIPHOM CTPOEHUN HEPBHOTI'O BOAOKHA, OOABIIIAS YaCTh ero (PaCIIUKYA
MOPOAOTHYECKH He U3MEHEeHa UAW UMeeT YMEPEHHO BbIpaKeHHbIe AUCTPOoHUIecKue n3MeHeHud. 13-
MeHEeHUs He BCerZa 3aMeTHBI MaKPOCKOIIMYECKH, YTO TpebyeT mpoBeaeHe HHTPAOIEePHUITHOHHOTO Y3
AT UICKAIOUEHHUS HEBPOMBIL.

[Ipu yTOAIIIEHUH OTAEABHBIX HAU BCeX (PACIIUKYA, HAAWYHU IPU3HAKOB BHYTPUCTBOALHOTO Py0OI1la
MOP(OAOTHYECKH BBIIBASIIOTCH BhIpAaKEHHBIE TUCTPO(UIECKHe N3MEeHEeHN HEPBHOTO BOAOKHA C 3aMe-
CTUTEABHBIM IIEPHUHEBPAALHBIM (DHOPO30M U (POPMUPOBAHHEM HEBPOMEBI. OTU U3MEHEHUST B OOABIIIMH-
CTBE CAyYaEeB IIPOSIBAIIOTCS MaKPOCKOIIMYECKU U He TPEOYIOT JOTTOAHUTEABHOIO HHTPAOIIEPAIIIOHHOTO
Y3HU.

[ToaHOE OTCYTCTBHE (PACIIMKYASIPHOTO CTPOEHUS HepBa B COUYETAHUM C BBIPAXKEHHBIM CHIXKE-
HHUEM BXOT€HHOCTH HepBa MOP(OAOTHYECKH IIPOSBASIETCS CyOTOTAABHBIM 3aMeIlleHHeM HepBa
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IIEPUHEBPAABHBIM CbI/I6pO3OM C (i)OpMI/IpOBaHI/IeM HEBPOMEI. OTHU U3MeHEeHUd BCeTaa IIPOABAAIOTCA MaK-
POCKOITMIECKHU U HE Tpe6y10’1‘ JOIIOAHUTEABHOTO HHTPAOIIEPAITMOHHOTI'O Y3U.
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urpose. To compare the morphological and echographic characteristics of the structural or-
ganization of neuromas, to establish significant criteria that can be used as effective signs
that make it possible to establish the degree of nerve fiber damage after gunshot injury of
peripheral nerves without neurotomy.

Material and methods. The results of ultrasound and histological examination of 30 peripheral
nerves, the anatomical integrity of which was restored at various times with the help of reconstructive
operations, were analyzed. The cause of the peripheral nerves damage was a gunshot injury. The con-
dition of all injured peripheral nerves was assessed using the ultrasound method of examination, both
at the preoperative stage and during surgery. Postoperative material was delivered for histological ex-
amination in accordance with the rules of laboratory practice. Statistical analysis was carried out
using StatTech v. 4.0.5 (developed by Stattech LLC, Russia).

Results. In gunshot injuries of peripheral nerves, ultrasound allows you to identify injuries for
which surgical treatment is indicated, intraoperative ultrasound is effective in detecting changes in
the structure of the nerve fiber, which are not manifested macroscopically and in some cases are not
subjected to proper surgical treatment, which can cause unsatisfactory results of surgical interven-
tions performed at a high technical level.

Discussion. Significant criteria have been identified that make it possible to correlate the se-
verity of morphological changes with echographic signs of damage to the structure of peripheral nerves.
The expediency of using intraoperative ultrasound to diagnose the degree of traumatic nerve damage
and its regenerative potential is shown, which is important when choosing the scope of surgical treat-
ment.

Conclusion. The study of the echographic and microscopic structure of neuromas formed as a
result of violation of the anatomical integrity of peripheral nerves in gunshot trauma gave the following
results. In all cases, neuromas are formed when the integrity of the peripheral nerve sheath is violated
and the integrity of the central parts is preserved, neuromas and perineural fibrosis are located on the
side of the greatest impact of the blast wave and over time can cover most of the cross-sectional area
of the nerve. With the preserved fascicular structure of the nerve fiber, most of its fascicules are
morphologically unchanged or have moderately pronounced dystrophic changes. Changes are not al-
ways noticeable macroscopically, which requires intraoperative ultrasound to exclude neuroma. With
thickening of individual or all fascicles, the presence of signs of intratrunk fibrosis, pronounced dys-
trophic changes in the nerve fiber with a substitutive perineur are morphologically revealed.
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pobaema BoccTaHOBAEHUS (DYHKITUH

IIOBPEXKIEHHBIX IIPH OTHECTPEABHOH

TpaBMe IIepUudepUIeCKUX HEPBOB KO-

HEYHOCTeH 3a IocAefiHee BpeMs IIpU-

obpeaa 0cobyi0 aKTyaAbHOCTH. BOAb-
LITMHCTBO IIOBPEXKAEHUN HEPBOB IIPHUXOAUTCS Ha
Hanboaee aKTHUBHYIO BO3PACTHYIO TPYIILYy U, 3a-
4acTyIo, IIPUBOAUT K JAUTEABHOH IIOTEPE TPyHO-
CIIOCOOHOCTH C BBICOKOM 4aCTOTOM MHBAAMIU3A-
Iy rnocrpanaBiux [1 - 4]. Ha noBbirienue ag-
(PEKTHBHOCTU A€UEHUS TPaBMaTHIECKUX II0Bpe-
KIEHUY HEPBOB BO MHOI'OM BAHIET KadeCTBO
IIPOBEAEHHON AMArHOCTHKHU [5 - 8]. B HacTosIee
BpeMs HaM He yAaA0Ch HaWTHU HAY4HBIX TPYIOB,
MIOCBSIIIIEHHBIX OCOOEHHOCTSM CTPYKTYPHOM Op-
raHHu3alliy [epH(eprudecKuX HEPBOB IIOCAE OI-
HECTPEALHOH TPaBMbI U METOAHUKAM BBIIBACHUSI
9TUX u3MeHeHHY. HeboAbIloe KOAHMYECTBO ITyO-
AVKaIUH IIOCBSILIEHO HHTPAaOepalliOHHOMY
Y3U, kKak 3(p(peKTUBHOMY METOLY OLIEHKH BHYT-
PHCTBOABHOI'O IIOBPEXKIEHUS HEPBHBIX CTBOAOB
B MUpHOe BpeMs. B paborax moka3aHo,
yro Y3U, B TOM 4YHCA€ HHTPAOIIEPAIIHOHHOE,
II03BOASIET OIIpEeEAUTh  HHTPaHEeBpPaAbHBIE
CTPYKTYpPbI, OoAee dUeTKO AucpepeHIIupoBaTh
MHTaKTHBIE IIyYKH OT HEBPOMBI, OLIEHHUTHL CTe-
II€Hb TPaBMAaTHYECKOTO IIOBPEXKIEHUS HepBa
IIPU BO3AEUCTBUHU IIOBPEXIAIOIINX (PAKTOPOB B
mupHoe BpeMs [9 - 13]. Ilo manueiM MupoHoBa
C.II., Ecekuna H.A. pesyapTaThl yABTPa3BYKO-
BOTO HccAaeqoBaHud npakTudecku B 100% cay-
4aeB COBIIQIAAW C MHTPAOIIEPAIlMOHHBIMHU JaH-
geiMHu  [14]. Tlomck @IpUYWH, 3aTPyIHSIOLINX
BOCCTAHOBAEHHE HEPBHOI'O BOAOKHA, OCTAaETCHd
OIHOM M3 HEpeUIeHHBIX IIPOOAEM COBPEMEHHOM
xupypruu. Kpome Toro, B HacToslIllee BpeMs 3a-
TPYAHEHHUS BO3HUKAIOT IIPU BBIOOPE MUATHOCTH-
4eCKOM MeTOOUKH, II03BOASIOIIEH Ha moorepa-
IIMOHHOM 3Talle BBIIBUTH MOP(OAOTHIECKUE H3-
MEHEHHs B CTPYKTYpPe HEPBHOT'O BOAOKHA, BAe-
Kylue 3a coboi HapylIeHHe IIPollecca ero pere-
HepallH [I0CA€ OTHECTPEABHOM TpaBMbl. YUUTHI-
Bagd TEXHUYECKHUU IIPOTrpecc, COBEPIIEHCTBOBA-
HUE annapaTypbl U YABTPa3BYKOBBIX HATYNKOB
Ha COBPEMEHHOM OJTalle HHTpPaollepalllioOHHOe
Y31 obaazmaeT BBICOKHM [IHUATHOCTHYECKUM
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IOTEHIIMAAOM [AS M3YYEHHS COCTOSHUSI IIepU-
deprueckux HEPBOB IIpU 6oeBoit TpaBMme. C po-
CTOM YHCAaQ [OCTPAAaBIINX C OTHECTPEABHBIMU
TpaBMaMHu IlepuepUIeCKUX HEPBOB CTaHO-
BUTCA OCOOEHHO AaKTYaABHBIM H3yYE€HUE POAH
YABTPa3BYKOBOI'O METOA B ITPENOCTAaBACHUH HH-
hopMmai 0 MOPEOAOTHIECKHUX (IereHepaTHUB-
HBIX) U3MEHEHUIX ITI0BPEKIEHHOTO HEPBHOI'O BO-
AOKHA.

IleAp HCCAEAOBAHHS.

CpaBHUTH MOPGOAOTHIECKUE U 3X0Orpadu-
YeCKHUe XapaKTEPUCTUKHU CTPYKTYpPHOU OpraHu-
3alliM HEBPOM, OIIPEAEAUTH 3HAYHMBbIE KpPHUTE-
pHH, KOTOpbIE MOTYT OBITH UCIIOAB30BAHBI KaK
3(ppeKTUBHbIE IIPU3HAKU, II03BOASIOIIME 0e3
HEBPOTOMMHU yCTAHOBUTH CTEIIEHD [TOBPEXKICHUSI
HEPBHOTO BOAOKHA IIOCAE€  OTHECTPEABHOM
TPaBMBbI IIepUPEPHUIECKIX HEPBOB.

MaTepHaAbl H METOABI.

MateprasoM [AS HCCAENOBAHHSA IIOCAY-
xkuAn 30 nepudeprdecKuX HEPBOB, aHATOMHUYE-
CKad IIEAOCTHOCTH KOTOPBIX OblAa BOCCTAHOB-
A€Ha B Pa3AMYHBIE CPOKHU IIPH IIOMOIIH PEKOH-
CTPYKTUBHBIX ollepanuii. [IppunHo# moBpexe-
HUA TnepudepHiYecKUX HEepPBOB CTaaa OrHe-
CTpPeAbHad TpaBMa.

CocrosiHHE BCeX TPaBMHPOBAHHEBIX IIE€PU-
heprIeCcKHX HEPBOB OLIEHUBAAOCH ITPU IIOMOIIH
YABTPa3BYKOBOI'O METO/Ia UCCAEIOBAHUS KaK Ha
JOOIIEPAIlOHHOM 3Talle, TaK U BO BpeMd IIpOoBe-
[eHUs OllepaTUBHOIO BMEIIATEABCTBA.

[As moaydeHUs M300paskeHu rnepudepu-
YeCKHUX HEPBOB Ha JOOIIEPAIIMOHHOM 3Talle HC-
IIOAB30BaACSI YABTpa3ByKoBou ckaHep PHILIPS
EPIQ Elite, ocHaIlleHHBI¥ AMHENHBIM MATYHUKOM
c gactoTo# ot 4 no 18 Mru. HepBbl ckaHUpoOBa-
AVICH Ha BCEM IIPOTAKEHUHU B ITPOLOABHOM U II0-
IIEPEYHOM CEYEHUSIX, U3MEPIAACH ITAOLIAAbL IIO-
nepeuHoro cedenud HepBoB ([1I1C), ux dacruky-
ASIDHOE CTPOEHHE, 3XOT€HHOCTb, KOHTYPHBI, CO-
CTOSTHUE OKPYKAIOIIMX TKaHeH, Haaudue pyo-
I10B, UHOPOJIHBIX TEA.

NuTpaoneparinonHsle Y3U ocyliiecTBAsIAN
YABTPa3BYKOBBIM armaparoM S2N, SonoScape,
AWHENHBIM JATYUKOM C 4acToToH oT 8 mo 14 Mrig
C IpeaBapUTEeALHOM 00pabOoTKOM maTduka U
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3aImTOd yCTpoOMCTBa CIEIMAaAN3UPOBAHHBIM
CTEPHUABHBIM YEXAOM, 3aIlOAHEHHBIM CTEPHUAb-
HBIM reaeM. [laTYuK yCTaHaBAUBAACH HEIIOCPE-
CTBEHHO Ha HEPBHOE BOAOKHO. [IASl IIOAyYE€HHUHI
OIITUMAABHBIX H300pasKeHU# YABTPa3BYKOBOM
AyY HaTYUKa ObIA HATIPpABAECH HA MHTEPECYIOIIHH
HepB 1o yraoM 90° 1 CKaHHPOBaACs 4Yepe3 TeAe-
BYIO IPOCAOHKY ToAlIMHOM He MeHee 1,0 cM.
HemnocpencTBeHHO B 30HE NOBPEXKIEHUA HepBa
H3MEpPSAacCh IIAOLIAAL IIOIIE€PEYHOI0 CEYEHUS
(IIIIC) mepBa, ero (acCIUKyASpPHOE CTPOEHIUE,
9XOT€HHOCTDb, KOHTYPBI, 00BEM BHYTPUCTBOABL-
HOM HEBPOMEI B ITpoleHTax (%).

u3MeHeHuY mepueprudeckoro HepBa BBIYHC-
ASIAMI IIPOLIEHT IIOBPEXAEHHBIX HEPBHBIX IIyIKOB,
IpHUHUMAasd BCce HepBHBIE IIy4KHU 3a 100%.
CraTHCTUYEeCKUH aHaAu3 IIPOBOOUACH C
ucrnoab3oBanueM nporpammse!l StatTech v. 4.0.5
(pazpaborunk — OO0 «Crarrex», Poccus). Koan-
4eCTBEHHbIE ITI0Ka3aTeAl OLIeHUBaAUCH Ha IIpe.-
MET COOTBETCTBHS HOPMAaABHOMY pacIipeese-
HUIO C IIOMOIIBI0 Kputepud [lanupo-Yuaka (mpu
qrcae uccaenyeMbix MeHee 50). B caydae orcyT-
CTBUSI HOPMAaABHOI'O PACIIPENEACHHUS KOAUYe-
CTBEHHBbIE [JAaHHbBIE OIIMCHIBAAUCH C IIOMOIIBIO
MenuaHel (Me) U HH3KHErO ¥ BepPXHEro KBapTH-

Tabauma Nel.

OnHucaTreAbHass CTATHCTHKA IIOBPEKACHHBIX HEPBHBIX CTBOAOB.

oBpe:xneHHbI

Aobc. % 95% 1
HEpPB
CpEIHUHHBII 3 10 3,6-41,4
JIOKTEBOM 2 7 0,1-273
JTy4eBOUr 3 10 0,1-273
CeIaIIMIITHBII 16 53 0,1-273
o0t
2 7 0,1-273
Mas100epIoBBIi

00IBIIICOCPIIOBBII 4 13 1,4 —34,7

[TocaeonepaltnoHHBIN MaTepHas, AOCTaB-
ASIACSL [OASl THCTOAOTHYECKOI'O0 HCCAENOBAaHUA B
COOTBETCTBHH C IIpaBHAAMHU AabOpPaTOPHOHU
OpaKTUKHU. [IAg TaAbPHEUIIIEro THCTOAOTHYIECKOTO
n3y4eHUs IIOAYIEHHbBIH MaTepras PUKCHPOBaAT
norpyxxeraueM B 10% pactBop popMasnHa Ipu
KOMHATHOM TeMIlepaType B T€YeHHE 2-X CYTOK.
[Tocae 4gero ocyiiecTBAsIAACH BBIpE3KaA MaTEpH-
aaa, KOTOPBIM HaXOOHACS B THCTOIIPOIIECCOPE B
TeyeHue 21 yaca. 3aTeM MaTepHaa 3aAUBaACS B
napadUH 10 CTAaHAAPTHOM METOAuKe, ObIA MUK-
POTOMHPOBaH, JAaA€€ U3TOTABAHUBAANCE THCTOAO-
TUYECKHE Cpe3bl TOAIIMHON 2-3 MKM. Iloayden-
HbI€ Cpe3bl OKpalllUBaAW TIeMaTOKCHUAWMHOM H
303WHOM, a Takxke 1o Ban-T'm3ony. Okparen-
HbIe IIpernapaTbl MUKPOCKOIIMPOBaAH U (POTO-
rpacpupoBasu. Ilpm cBeTOBOH  MHKPOCKO-
IUU HU3ydaAd HaAW4YHWeE U CTEIIEHb pa3BUTHUS IIa-
PaHEeBPAABHBIX COEIHUHUTEABHOTKAHHBIX CTPYK-
Typ, CPAaBHUBAAU MHKPOCKOIIMYECKOE CTPOEHHE
IIBAHHOBCKHUX 3A€MEHTOB Ha Iepudepuy U B
IIEHTPE HEPBHOI'O BOAOKHA, U3y4aAH KOAUYECTBO
MHEAMHOBBIX U 0€3MHEANHOBBIX HEPBHBIX BOAO-
KOH, IUaMeTp U TOAIIMHY MHeAuHa. B coenunHu-
TEAPHOTKAHHBIX HEBPAABHBIX 000AOYKaX OblAa
IpoBeaeHa KOAMYECTBEHHO-KadeCTBEHHAsI
OIIEHKa KAETOYHOTO KOMIIAEKCA TKaHU. [Iag 00b-
eKTHUBH3aIUN U (DOPMUPOBAHUS 3aKAIOYEHUST O
CTEIIEHU BBIPasKE€HHOCTH CTPYKTYPHBIX

www.rejr.ru | REJR. 2024; 14(4):141-152

aeit (Q1 - Q3). KareropuaabHble JaHHBIE OIIHCHI-
BaAUChH C yKaszaHUeM abOCOAIOTHBIX 3HAYEHUH U
OpPOLIEHTHBIX moAed. CpaBHeHHe Tpex u Ooaee
TPYIII 10 KOAMYECTBEHHOMY IIOKa3aTeAlo, pac-
IpeneAeHre KOTOPOr0 OTAMYAAOCE OT HOPMAaAb-
HOT0, BBIIIOAHSIAOCH C IIOMOIIIBI0 KpuTepusa Kpac-
Keaa-YoaAuca, alloCTepHOpHBbIE CPaBHEHUS — C
IOMOIIIBI0 KpuTepus J[laHHa C IIOIpaBKOH
Xoama. CpaBHEHHE IIPOLIEHTHEBIX I0AEH IIPH aHa-
AVI3€ MHOTOIIOABHBIX TabAHI] COIIPAXKEHHOCTH
BBIIIOAHSAOCE C IIOMOIIBIO KPUTEPHUS XU-KBagpaT
[Tupcona.

Pe3yApTaThI.

Bce mocrtpanmaBmine ObIAM My:KYMHAMH B
Bo3pacte oT 30 mo 39 aet, cpenHU BO3pacT Co-
craBua 34 roxa. [1laBHOCTB TpaBMbI HEPBOB OT 36
mo 203 gueii. Y13 30 HepBHBIX CTBOAOB 12 (40%)
HMEAU IIPU3HAKU IIOAHOTO HapyIIeHUs aHATOMHU-
4eCKOH IIeAOCTHOCTH HepBoB, 18 (60%) — yacTud-
HOT'O IIOBPEXIEHHs HEPBHOT'O BOAOKHA. [loBpe-
KIEHUS CPeIUHHOTo HepBa oTMedeHbI B 3 (10%),
cAydasix, AOKTeBOro — 2 (7%), ayaeBoro — 3 (10%),
ob1rero Mmaao6epiioBoro HepBa — 2 (7%), 60AbIIIe-
6eprioBoro — 4 (13%). Yarile BoccTaHaBAUBaAACh
IIEAOCTHOCTb CENAAHWIIHBIX HEpPBOB — 16 (53%).
IanuHble IpeacTaBaeHbI B Tabauiie Nel.

[Tepen TeMm, Kak HPUCTYIIHUTL K IIPOBEJE-
HHIO UHTpaoIlepaliioHHoro ¥Y3U noBpexkageHHbIX
IIPH OTHECTPEABHOH TpaBMe IepHuepUuIecKux
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Puc. 1 a (Fig. 1 a)

Puc. 16 (Fig. 1 b)

Puc. 1 a. Cxema nonepevyHoro ce4eHus Heus-
MEHEHHOro CeAQAULLLHOTIO HEepBAd.

Mudpamu yrkazausl: 1 — dacnukya, 2 — IepuHEBPHH, 3
— SIIMHEBPHH, 4 — BHYTPUCTBOABHBIE CTPYKTYPbI, B TOM
YHCA€ KUPOBasi TKAHb M HHTPAaHEBPAAbHbBIE COCYbI.

Fig. 1 a. Scheme of the cross-section of the unal-
tered sciatic nerve.

The figures indicate: 1 — fasciculus, 2 — perineurium,
3 — epineurium, 4 — intraneural structures, including
fat tissue and intraneural vessels.

Puc. 1 6. J3xorpamma nonepeyvyHoro ceveHus
HEeU3IMEHEHHOIro CEATAULLLHOTO HEPBA.

OxorpaMma MOAy4YeHa C IIOMOIIBI0 WHTPAOIIEPAIIHOH-
Horo Y3U mpu omepaTHBHOM A€YEHHH AWUIIOMBI OBY-
TAaBOM MBIIIIIEI Oegpa. CxeMa U 9X0oTpaMMa SIBASIOTCS
COOGCTBEHHOCTHIO aBTOPA.

Fig. 1 b. Echogram of the cross section of the un-
altered sciatic nerve.

The echogram was obtained using intraoperative ul-
trasound during surgical treatment of lipoma of the bi-
cipital thigh muscle. The scheme and echogram are
the property of the author.

HEPBOB, MBI H3Y4YHAH 3XOCTPYKTYPY 3IO0POBBIX
CEeIaAUIITHBIX HEPBOB Ha TpPyllaxX, CMEPTH KOTO-
PBIX HAcCTyIMAa 0e3 IIPUMEHEHUS OTHECTPEAb-
HBIX opyaui. EnuHUYHBIA HepB OBIA OCMOTpPEH
IPpU yOAAEHHN TUTAHCKOYM AUIIOMEBI A€BOTO Oempa.
B HopMe nepudepudeckrie HEPBbI ObIAW [TOXO0XKU
Ha 3AeKTpUYecKre Kabear BBICOKOI'O HaIIpsizKe-
HUS, KOTOPBIE COCTOAT U3 HECKOABKHUX MEHBIITUX
KabeAbHBIX IIYYKOB — (PaCIIUKYA, KaXKIbIM U3 KO-
TOPBIX COAEPKUT MHOXKECTBO HHUTEH — aKCOHOB,
H30AUPOBAHHBIX MHEAWHOBOH 000AOUKOH U
IIIBAaHHOBCKHUMH KAeTKaMH. CKOIAEHHS aKCo-
HOB, Coep3KaTCd B HHAUBHUAYaABHBIX 000A0YKaX
— HNEePUHEBPUH U OO0BEAUHEHB] 3aIIUTHOY BHEIII-
Hel 000A0YKOH — smmHeBpHEM. [Ipu yapTpasBy-
KOBOM CKaHHUPOBaHUU HETIOBPEXKIEHHOI0
ydacTKa HepBa B IIOIIEPEYHOM CEYEHHH XOPOIIIO
mupPEPEHIIUPYIOTCS TPyl THIIO3XOT€HHBIX
hacluKyA, OKPYKEHHBIX IIepUHEBPHEM U orpa-
HUYEHHBIX 3HAOHEeBpHEeM. CxeMa CTPOEHUS 3/10-
POBOro HEpBa M €ro HHTPAOIIEPAIIMOHHAS 3XO0-
rpaMMa IIpeACcTaBAECHBI Ha PUCYHKeE 1.

[Tpu moaHOM mepecedeHHH 12-TH HEPBOB
OTMEYAAOCh UX pa3/leA€HHE Ha ITPOKCHUMAaAbHBIN
U JUCTAABHBIH OTPE3KU C 00pa3oBaHUEM MEKIY
HHUMH ayacTasa oT HECKOABKHUX MHAAUMETPOB 10
HECKOABKHX CaHTHMETPOB APyl OT Apyra, Tak
KaK 3AaCTUYHOCTh HEU3MEHEHHOI'O HEPBHOTI'O BO-
AOKHAa BBI3BIBAET OTAAQYy IIPH €ro IepecedeHUU
(puc. 2).

I[Ipu sTOoM 0Oa IEepecedeHHBIX HEPBHBIX
KOHIIa (POPMHPOBAAM HEBPOMBI KyAbTeH B
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Tegenne 31 - 45 mgHel oT MOMEHTa paHEHUS.
HeBpoMBbI IPOKCHUMAABHOTO U AHUCTAABHOTO CeT-
MEHTa IIOBPEXKIEHHOI'0 (pasopBaHHOIO) HepBa
He pas3leAsAr, a OAS THCTOAOTHYECKOI'O HCCAe-
[OBAHUS OTIPABAIAN 00a KOHIIA HepBa, IPUHH-
Mas UX 3a €IUHYI0 HeBpoMy. Bcero 6b1A0 mccae-
OoBaHO 12 TakKuxX HEBPOM, BBIIIOAHSIOIIUX OT
10% mo 100% mnaomiaay IIOTIEPEYHOTO CEYEHUS
(III1C) repBa.

[Ipu HemoAHOM HapYLIEHWH aHaTOMH4e-
CKOM IIEAOCTHOCTH 18-TH HEPBHBIX BOAOKOH B
MeCTe UX TPaBMaTHYECKOTO IIOBPEXKIEHUS IIPO-
CAEXKMBaAWCH ITPU3HAKU HEBPOM C oOpa3zoBa-
HHEeM pyOIIOBOM TKaHM KaK BHYTPHCTBOABHO,
TaK U B OKPYKaIOIIUX HePB TKaHIX (puc. 3).

[IpryrHOM YaCTUYHOI'O HapyIIEeHHs aHa-
TOMWYECKOH IIEAOCTHOCTH HepBa ObIAM HMHOPOI-
HBIE TeAa B CTPYKType HepBa B 4 (22%) caydadax,
YaCTUYHBIY pPa3pblB OTAEABHBIX (DACIIUKYA ca-
MOTI'0 CTBOAA Ilepudepudeckoro Hepsa — 4 (22%)
CAydYasi, OCAOXKHEHHbIe, MH(PUIIUPOBAHHLIE 00-
IIUPHBbIE paHEHHUd MATKUX TKaHed — 10 (56%)
caydaeB. OO6paszoBaBIiImecd COEIUHUTEABHOT-
KaHHbIe PYOIIbI C pa3pacTarOLIUMUCS pereHepH-
PYIOIIMMH aKCOHaMH (POPMUPOBaAH HEBPOMY,
3aTPYAHSIONIYIO IIPOIIECCHl pereHepaliii HepBa
U IIOJA€3KAIIyI0 OllepaTHBHOMY Ae€deHHUo. [Ipu
YaCTUYHOM HapyIIeHHU IIEeAOCTHOCTH HEPBOB
HHTpPAaOoIlEpallMOHHO OblAO OOHapyzkeHo 18
BHYTPHUCTBOABHBIX HEBPOM, BBIIIOAHSIONINX OT
10% mo 100% maoIlagu MOIEPEYHOI0 CEYECHUS
HEPBHOT'O BOAOKHA.
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Puc. 2 (Fig. 2)

Puc. 3 (Fig. 3)

Puc. 2. Cxema NPOAOABHOIO Ce4YeHus HepBa
NPU MOAHOM HOPYLUEHMU €r0 AHATOMMHYECKOM
LLeAOCTHOCTM.

CTpeakol IIOKa3aH BEKTOP BO3AEHCTBHS B3PBIBHOM
BOAHBL. [ludpamm ykasaHwsl: 1 -TIOBpeXaeHHAT
KOXa, 2 — pyOIIOBBIE TKAHH, 3 — IOBPEXKAECHHEIE hac-
IUKYABI, 4 — AUacTa3 MEeXKAy NPOKCUMAABHBIM U IH-
CTaABHBIM CETMEHTAaMH pPa3pylIEeHHOI0 HEPBHOIO
CTBOAA C IIOBPEXKAECHHBIMH, XaOTHYHO PACIIOAOXKEH-
HBIMH (PaCIHKyAaMH, (QOPMHPYVIOIIMME KOHIIEBBIE
HEBPOMEI. Cxema HBAFETCS COOCTBEHHOCTBIO aB-
TOpA.

Fig. 2. Scheme of a longitudinal section of a
nerve with complete disruption of its anatomical
integrity.

The arrow shows the vector of the blast wave impact.
The figures indicate: 1 — damaged skin, 2 — scar tis-
sue, 3 — damaged fasciculi, 4 — diastasis between
proximal and distal segments of the destroyed nerve
trunk with damaged, chaotically located fasciculi
forming terminal neuromas. The scheme is the
property of the author.

Puc.3. Cxema npoAOALHOro Ce4eHus HepBd Npu
HEMNOAHOM HAPYLUEHUU €0 OHATOMMUYECKOM Lie-
AOCTHOCTM.

CTpeakol yKaszaH BEKTOP BO3AEHCTBUSA B3PBIBHOM
BOAHEBL Iludpamu ykasaHbl: 1 —TIoBpekaeHHad KOXKa,
2 — pyOLIOBBIE TKAHU, 3 — MOBPEXKIEHHBIE, XAOTHIHO
pacrioaozkeHHbIe (DaCIIUKYABI, (DOPMHUPYIOIIHE BHYT-
PHCTBOABHYIO HEBPOMY, 4 — (paCLUKyAbI, aHATOMHUYE-
CKad ILIEAOCTHOCTb KOTOPBIX He HapylueHa. Cxema gB-
ASIETCS COOGCTBEHHOCTBIO aBTOPA.

Fig. 3. Scheme of a longitudinal section of a nerve
with incomplete violation of its anatomical integ-
rity.

The arrow indicates the vector of the blast wave im-
pact. The figures indicate: 1 — damaged skin, 2 — scar
tissue, 3 — damaged, chaotically located fasciculi form-
ing intra-stem neuroma, 4 — fasciculi whose anatomi-
cal integrity is not broken. The scheme is the property
of the author.

Bcero npu IoAHOM M YaCTUYHOM Hapyllle-
HUH aHATOMHYECKOH II€AOCTHOCTU HEPBOB ObIAO
obHapyzxeHo 30 HeBpoM. [Iad BOCCTaHOBAEHUS
LIEAOCTHOCTHU HEPBOB OBIAU BBITTOAHEHBI CAEIYIO-
IITFie OllepaTHUBHBIE BMEIIATEABCTBA: LII0B HEPBa
— 24 |, ayToHEBpaAbHad IIAACTHKA — 4 , BHyTPUCT-
BOABHBIM HEBpoAU3 — 2 . PesyapTaThl IIpesncras-
A€HEI B Tabaurie No2.

Bce wncceueHHblE HEBPOMBI H3y4aAW IIOL
MHUKPOCKOIIOM. [IpyM MHUKPOCKOIINH B IIPHUCAQH-
HOM MaTepHaAe OIIPEAEATIANCH Pas3pbIBbI COEIU-
HUTEABHOTKaHHBIX 000A0Y€K C UX COCYIUCTHIMU
3AeMeHTaMH, (pruOpo3Has TKaHb 4acTo C aHroMa-
TO30M M MHOTOYHCAEHHBIMH (POKycaMH CKOIIAE-
HUS AUM@OIIAA3MOILIUTAPHON HHMUABTPAIUN U
KPYITHBIX MHOT'OSIIEPHBIX KAETOK. [1o Xomy HepBa
KOHCTATHPOBAACS AWU3UC OOOAOYEK IIBAHHOB-
CKHUX KAETOK. OTMeYaauCh HEKPOTUYEeCKHe
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U3MEHEHUsI IIBAaHHOBCKHX KAETOK C BBIpaKe-
HBIM OTEKOM 3KUPOBOM KAETYATKH U COENHHU-
TEABHOTKAHHBIX 000A04YeK. IIpu 3TOM B TOAIIE
pUOPO3HON TKAHU OIPENEATAVCH Pa3HOKAAU-
OepHbIe HEPBHBIE CTBOABI CO cAabO HAM CyIlle-
CTBEHHO BBIPasKEHHBIMU AUCTPOPHUIECKUMU H3-
MEHEHUaMU, HaOAIOAaANCh KPOBOU3AUSHHUS U
HMHOPOMHBIE TeAa B CTPYKType HEPBHOI'O BO-
AOKHA.

B mporecce uccaemoBaHUS MBI OIIEHUBaAU
CTEIleHb pPa3BUTHS 3aMECTUTEABHOIO IIepH-
HEBPaABLHOTO (pUbpPO3a U PEreHEepPUPYIOUINX aK-
COHOB — COOCTBEHHO HEBPOMY, €€ AOKAAU3AIIHIO
B CTPYKType HepBa, HapyLIeHHEe IIEAOCTHOCTHU
HepUHEBPAABLHBIX 000AOYEK U suuHeBpud. [Ipu
COXpPaHEHHOM IIEAOCTHOCTH HEPBHOM TKaHU Kpa-
CUTEAU KOHAEHCHPOBAAUCE B COXPAHHBIX aKCO-
HaXx, IIPHU HAPYILIEHUH IIEAOCTHOCTH 000A0YEK —
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Tabauma Ne2.

Bunsl OII€EPATHBHBIX BMECLIATECABCTB.

Bun oneparyu
ITokazaTens Kareropun
0B HEBPOJIN3 TUTaCTHKA
[NonHoe HapymeHue
AHATOMHYECKOH 8 (26%) - 4 (13%)
LEJIOCTHOCTH
Pesynbrater Y31
Henonnoe
HapyIICHUE aHATOMHU- 16 (53%) 2 (8%) -
YECKOU 1ETIOCTHOCTH
Tabauma Ne3. Mopdoaoruuyeckne H3MEHEHHA CTPYKTYPhI IOBPEXKAECHHOIO HEPBHOT'O

BOAOKHA IIPH HAAHYHH HEBPOMBI H ICPHHEBPAABHOI'O (bH6pO3a.

O0BeM HEBPOMBI 1 TIEpHHEBPANILHOTO (hrOpo3a B
CTPYKType MONepeyHoro ceueHus HepBoB (%)
Mopdonorundyeckne n3MeHeHHUS OOpbIBKH
1o 25 (10%) 1o 50(7%) 6omnee 75(11%) (hubpo3HOH
TKaHU (2*)
Hespoma u nepuneBpaibHblii GpuOpo3 ++ -+ -+
Hapymienue 1ienocTHOCTH TepUHEBPHS ++ +++ -
Hapymenue 11enocTHOCTH STIMHEBPUS ++ +++ -
Ortek )KUPOBOI KIIETYATKH ++ ++ ++ -
VYTomnieHne akcoHOB ++ ++ + -
Kposouznuszus + +
Wnoponusle Tena +

*VYKa3aHO KOJIUYCCTBO CJIy4acB.

IPOKPAIIIUBAACS BECh IIAACT. YKas3aHHBIE OCO-
OEHHOCTH OaBaAM BO3MOXKHOCTH OTAWYUTEL IIO-
BpEXIEeHHBIE HEPBHBIE CTBOABI OT MHTAKTHEIX, 4,
CA€IOBATEABLHO, OTAUYHUTH TPaBMaTHYECKU I10pa-
JKEHHYIO 30HY OT JIKHU3HECIIOCOOHON HEpPBHOMN
TKaHU U BBIPA3UTb UX COOTHOIIEHHE B IIPOIICH-
Tax. Hamu OblAM BhIZEAEHBI 3 BHIa HEBPOM C 3a-
MECTUTEALHBIM IIepHUHEBpPaAbHBIM (hbrbpo3omM. B
IIEPBYIO TPYIIIY BOIIAY HEBPOMBI, BHITIOAHSIBIIIIE
110 25% TIAOIIIa I TIOIIEPEYHOTO CEYEeHHS HEPBOB,
BO BTOPYIO TPYIIIY BOLIAW HEBPOMBI, BBITIOAHSIIO-
nwe 1m0 5S0% mAoIaau MONePedHOro CeUYeHUSs
HEepBa U B TPETHIO I'PYHILy — 6Goaee 75% maoIianu
IIOTIePEYHOTO cedeHUsa HepBa. OTAEABHO BBIIe-
AsIAM 2 o6pasiia pubpo3Hoit TKaHU 6€3 HEPBHBIX
CTBOAOB, TMOAYUE€HHbIE IIPU IIPOBEAEHUU BHYT-
PHCTBOABHOTO HEBPOAM3a, HO IIPU CTATHUCTHUE-
CKOHl 00paboTKe MaTepuasa UX BKAIOYHAU B
nepByo rpymnny. Mopdosoruueckue U3MeEHEHHS
CTPYKTYPbI ITOBPEKIEHHOTO HEPBHOTO BOAOKHA
OpU HAAHMYUK HEBPOMBI U NIEPUHEBPAALHOTO
¢dubposa mpeacraBAeHbI B Tabauile No3.

[IAg BBIIBA€HUS 3HAYUMBIX KPUTEPHUEB,
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IIO3BOASIIOIIUX COOTHECTU TSXKECTb MOP(OAOTH-
YeCKHUX H3MEHEHHUH C axXorpaouyecKHMU H3Me-
HEHUSMHU CTPYKTYPBI IIOBPEXKAEHHBIX IepHde-
PHUYECKHX HEPBOB, MBI IIPOBOANAN HHTpPAOIIEpa-
nuoHHOe Y3U U cpaBHHAH 3xorpaduyeckKue
MNaHHBIE C PE3yAbTATAMH T'HCTOAOTHYECKOI'O HC-
CA€IOBaHUS yAAACHHBIX HEBPOM.

Bce HepBEBI, noTpeboBaBIlINiE XUPypPryde-
CKOT'0 BMEIIATEALCTBA, OBIAH YBEAHMYEHLI B pas-
Mepax 3a CYeT OTeKa XKHUPOBOIM TKaHU, Habyxa-
HUS W paspylleHUs 3MH- U IEepPUHEBPAABHBIX
060A0Y€EK, YTO IIPOSIBAIAOCEH IIpu Y3U yBeamde-
HHEM IIAOIIAJH ITOIIEPEYHOTO CEYEeHHUd II0 CpaB-
HEHUWIO C 9TAAOHHBIMHY 3HadeHud B 1,5 - 3,2 pasa,
IIOBBIIEHHUEM 5XOT€HHOCTHU BHYTPEHHEU CTPYK-
TypbI ¥ 060A04YEK HEPBA.

Bce HepBHBIE CTBOABI HMEAHW IIPU3HAKU
HapPyIIEeHUs IIEAOCTHOCTH IEPUHEBPAALHBIX 000-
AOYEK C 3aMETHBIM YBEAWYEHHEM AHaMeTpa pe-
TeHEPUPYIOIINX aKCOHOB, YTO IIPU YABTPA3BYKO-
BOM CKaHHPOBAHHHU BBIPA*KaAOCh B YBEAUYEHUH
nuaMeTrpa (paciuKyA U ux gedpopMaliii.

CTpyKTypa Bcex HepBOB 0Oblaa H3MEHEHa
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Tabauunma No4. CooTBeTCTBHSA MOP(POAOTHYECKHX H3MEHEHHH CTPYKTYpPHI MOBPEXIAECH-
HOr'0 HEPBHOrO BOAOKHA 3XorpadHuecKoH KapTHHE.

Mopdoaornyeckne u3MeHeHUs

IxorpaduyecKue NPU3HAKU

Hespowma ¢ nepuneBpaibHbM GUOpo30oM

BHyTpI/ICTBOJ'II)HaH TUIIO’XOreHHAs 30Ha 0e3 ITYYKOBOI'O

CTpOeHHUS

OTek )KUPOBOH KIIeTYaTKH (HabyxaHue)

Veenuuenue [I1C HepBa ¢ MOBBILLIEHUEM 3XOT€HHOCTU

CTPYKTYP, PACTIOTIOXKCHHBIX BOKPYT (PacIIuKYyIT

HapymeHHe TECJIOCTHOCTHU IEPH- U DHAOHCBPUS

IloBEIIICHHE YXOM€HHOCTH U HCOAHOPOAHOCTL CTPYK-

TYp, PACIOJIOKEHHBIX BOKPYT (hacMKyJI

YTommenue akCOHOB

Yromuenue GpacuuKy

KpoBouznusiaust

HeogHOpoaHOCTE CTPYKTYpHI HEpBa

HHOpOI[HLIe TCIa

FI/IHCPBXOI‘CHHLIC BKJIKOYCHUA

HU3-3a 3aMECTUTEABHOTO IIePUHEBPAABHOTO (hUb-
po3a ¢ pucTpodUYeCKUMH U3MEHEHUIMH HEPB-
HBIX CTBOAOB Pa3AHYHON CTENEeHU BBIPasKEeHHO-
ctu. OLHOCTOPOHHSASA AOKaAn3alusa (prdpo3a BeI-
gaBAeHa B 17 cAaydasax, KOHIIEHTPHUYECKOE PacIio-
AoxkeHue pubposa — B 9, B 4 caAydasdgx BCTPETH-
AOCH TIOAHOE 3aMelleHHe (PHOPO3HOM TKAHBIO U
PETEHEPUPYIOMIMMH aKCOHaMH BCEM IAoIIaau
IIOIIEPEYHOI0 CEYEHHS HepBa. YABTPA3ByKOBas
KapTHUHAa IIPU 3TOM XapaKTepH30Basach 3aMeT-
HbIM CHHXKEHHEM 5XOT'€HHOCTH HepBa B MeECTeE
AOKAAW3aIIUN HEBPOMBI, ITIOAHBIM AHO0 YaCTHY-
HBIM OTCYTCTBHEM XapaKTEPHOI'O (PaCIUKyAIp-
HOT'O CTPOEHHUI HepBa.

BrIA BBIITOAHEH aHAANU3 COOTBETCTBHS MOP-
doarorryecKUX H3MEHEHUM CTPYKTypbl IIOBpe-
JKIEHHOTO HEPBHOIO BOAOKHA 3XOrpaduyecKoH
KapTuHe. [[aHHbIe IpeACcTaBAeHBI B Tabauile No4.

B 3aBHUCHUMOCTH OT TAYOUHEBI U TSI3KECTHU I10-
BpeXIEeHNUS HEPBHOI'O CTBOAA HAMU OBIAW BEIfE-
A€HBI 3 TPYNIBI TOBPEXIEHHBIX HEPBHBIX CTBO-
AOB CO CAEIYIOIIMMHU MOPGOAOTHIECKUMH U 9X0-
rpauYecKUMH XapaKTePHUCTUKAMH.

B nepByro rpymmy Boman 12 (40%) HepB-
HBIX CTBOAOB CO CAa00 MAU YMEPEHHO BBIPaKEeH-
HBIMH OUCTPO(PUYECKUMH U3MEHEHNd, HeBpoMa
U IePUHEBPAABHBIN (PHUOPO3 BBITTOAHIAU 0 25%
OT BCEY IAOLIAAM IIOIIEPEYHOI0 CEYEeHUd HepBa.
[Tpu mHTpaonepaiioHHoM Y3U maoliank more-
PEYHOro CceYeHUs HEPBOB Oblaa YBEAMYEHHOH,
OTMEYAAOCh IIOBBIIIIEHHE 3OXOT€HHOCTH BHYT-
PHCTBOABHBIX CTPYKTYP, OKPYKaIOIIUX (PacCIy-
KYABI, YTO CBHUIETEABCTBOBAAO O HAAMYHM OTEKa
JKUPOBOH TKAHW U HapPyIIEHUH IIEAOCTHOCTH
obosouek HepBa. dDacIUKyAIpHas CTPYKTypa
IIPOCAEKHBAAACDH, UTO OBIAO B IIOAB3Y COXpaHe-
HUdA OOABUTMHCTBA HHTPAHEBPAABHBIX ITyYKOB
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IIPU THCTOAOTHYECKOM HCcCAemoBaHUH. Ha Takom
(boHE BHYTPUCTBOABHO BHU3YaAW3UPOBAACH T'H-
IIOOXOT'€HHBIN yYacTOK HEIIPaBHABHOH (POpPMEI
C TIIOAHBIM OTCYTCTBHEM IIyYKOBOTO CTPOEHUS,
PACIIOAOKEHHBIH Y SIIMHEBPAABHON OOOAOYKU U
BBITOAHIBINHE oT 10% mo 25% mnaormanu cede-
HUd HEPBA, YTO OTPaXKaA0 OOBEM HEBPOMBI U
nepuHeBpasbHOTO pubposa. MakpoCKONMuyIecKH,
0COOEHHO B KPYIIHBIX HEPBHBIX CTBOAAX TaKHe
HEBPOMBI HE ITPOSIBASIAUCH U JIOKA3aTh UX HAAU-
ure 6e3 HapyIIEHHUs IIEAOCTHOCTH 000AOYEK B 3
(25%) caydagx He IIPeaCTaBASIAOCH BO3MOXKHBIM.
Aokaamszaiiuss ¥ 00BEM HEBPOMBI C ydacT-
Kamu (pubposa ObIAM yTOYHEHBI IIPU IIPOBE/E-
HHUHU HHTpaolepalipoHHoro Y3U. Cxema, 3x0-
rpaMMa ¥ THUCTOTpaMMa IIpefCTaBAEHBI Ha pPHU-
CyHKE 4.

Bropyro TPYIILY COCTaBHAU 7
(23%) HeBpOM C HaAWYHUEM BHYTPUCTBOABHOTO
HepUHEBPAALHOTO (pubpo3a, paclOAOKEHHOTO,
KakK IIpaBHAO, OMHOCTOPOHHE. [ToBpeskieHts BbI-
mOAHAAH OT 25% 1m0 50% TAoIIaIM TIOTIEPETHOTO
cedyeHUs: HepBa. [Ipu uaTpaonepaiiioHHoM Y3
IAOIIAAE IIOIIEPEYHOr0 CEYeHUsS HepBOB Oblra
YBEAHYEHHOM, OTMEYaAOCh ITOBBIIIEHHE 3XOT€H-
HOCTH BHYTPUCTBOABHBIX CTPYKTYP, OKpPYyzKaro-
UX HEPBHBIE My4YKU. PaCIUKyAdpHas CTPYK-
Typa IIPOCAEKHBAaAaCh, OIOHAKO (PACIIUKYABI
OBIAM PA3HOKAAUOEPHBIMHU, UX TUAMETP MEHSIACS
B 3aBHCHMOCTH OT HUX PACIIOAOKEHHS II0 OTHO-
IIIEHUIO K PyOIIOBBIM TKaHSIM. BHYTPHCTBOABHO
BU3YAaAU3UPOBAACS KPYIHBIA THIIO3XOT€HHBIH
Y4acCTOK HEIIPaBHABHOH (POPMBI C IIOAHBIM OT-
CYTCTBHEM IIyYKOBOI'O CTPOEHUS, PaCIIOAOXKEH-
HBIF V SIIUHEBPAABHOM OOOAOYKH U BBITIOAHSB-
muii 10 50% mAomaau MONEPEYHOTO CEYEHUS
HepBa. MaKpOCKOIIMYECKH TaKHe HEeBPOMEBI
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Puc. 4 a (Fig. 4 a)

Puc. 4 6 (Fig. 4 b)

Puc. 4 B (Fig. 4 c)

Puc. 4.

OxorpaMMa IIOAy4e€HaA IIPHU IIPOBEAECHUH HHTPAOIIEPAIOHHOr0 Y3U cemasuIHoro HepBa [IOCAE€ OTHECTPEABHOM
TpaBMBIL. CxeMa, 3XorpaMMa K THCTOTpaMMa SBAFIOTCS COOCTBEHHOCTHIO aBTOPA.

Fig. 4. a-Scheme, b - echogram of the cross section of the sciatic nerve with intravalvular neuroma,
fulfilling 25% of the area of the nerve cross section; c - histogram, weakly expressed dysirophic

changes.

The echogram was obtained during intraoperative ultrasound of the sciatic nerve after gunshot injury. The
scheme, echogram and histogram are the property of the author.

a - Cxema, 6 — 3XOrpaMmMa MonepevyHoro Ce4eHus CEAAAULLLHOTO HEPBA C BHYTPUCT-
BOAbHOM HEBPOMOM, BbIMOAHSIOLWLEN 25% NAOLLLOAM NONEPEYHOro CeYEeHUS HepPBA; C — TMCTOTPAMMAQ,
cAa60 BbIpAXEHHbIE AUCTPOOUHECKUE USMEHEHMS.

C BHYTPHUCTBOABHBIM IIE€PUHEBPAABHBIM (pUOPO-
30M XOpoIlo auddepeHIUPYIOTCI IIPH PEBU3UU
HepBa B 6 (86%) cayuaax. Cxema, axorpaMMma U
rHcTOorpaMMa IIpecTaBA€HbI Ha PUCYHKE S.
Tpetba rpynna — 11 (37%) caydaeB — xa-
paxTepr3oBasachk CYOTOTAABHBIM HAW TOTAAb-
HBIM IIOBpPEXKIEHHEM HepBa, Korma MOP(OAOTH-
4ecKH Ha (POHE 3aMEeCTHUTEABHOI'0 IIepUHEBPAAb-
Horo (pubpo3a IMyYKHU aKCOHOB AMOO He mudpde-
PEHIINPOBAaAUCHL BOBCE, AHDO IIPOCAEKHBAAUCH
¢pparmenTapro. Ot 50% mo 100% HepBHBIX BO-
AOKOH OBIAO 3aMeIeHO HEBPOMOH C IIepH-
HeBpaAbHBIM (PHUOPO30M, PACIIOAATABIINMUCS
KOHIIEHTPUYECKH, MIPAKTHYECKH II0 BCEH IIAO-
maay IIoIepPedyHOoro cedeHus HepBa. B Takux
CAyYasX CTPYKTYpa HEPBHOI'O BOAOKHA OblAa Cy-
IECTBEHHO M3MeHeHa, IIyYKHU HEPBHBIX CTBOAOB
OpaKTHIECKH He MUPPepeHIIHPOBAAUCE, OOAB-
I1as 9acTh AW BCS ITAOIIAE IIOTIEPEYHOTO cede-
HUd HepBa 0Oblaa 3aMelleHa IIepUHEeBPAABHBIM
¢pubpo3oM ¢ HEKPOTUUECKHUMHU H3MEHEHUIMH
HEPBHBIX CTBOAOB. [Ipu HMHTpaomepamroHHOM
Y3U mnaomiaAgb IMOMNEPEYHOT0 CEUYEeHUd HEPBOB
Oblaa YBEAWYEHHOH, OTMEYaAOCh CHUXKEHHE 3XO0-
TeHHOCTH HepBa. dPacnuKyadpHad CTPYKTypa
IPAaKTHUYECKH HE ITPOCAEKUBAaAACH, OTAEABHBIE
BHU3yaAU3UpyeMble (PaCIUKyAbl IIPOCAEKUBA-
AVICH V 3TIHHEBPAABHOM 000AOYKU HepBa. BHyT-
PHCTBOABHO BH3YAAHU3UPOBAaACS KPYIIHBIN HEO[-
HOPOAHBIH, IPEUMYIIECTBEHHO I'HIIOOXOI'€HHBIN
Y4acCTOK HEIIPaBHABHON (POPMBI C IIOAHBIM OT-
CYTCTBHEM IIy9YKOBOI'O CTPOEHUS,
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BeITOAHGONMH oT 50% no 100% maoriaau rore-
pedHoro cedeHusd HepBa. OmpemeAuTh €ro pas-
MEpPbl U IIPOTAKEHHOCTb MPU PEBU3UU HEpPBa
yoaaock Bo Bcex 11 (100%) caygasax. CxeMsbl,
9XOTPaMMbl ¥ THCTOTPAMMBI ITPEACTaBAEHBI Ha
pucyHke 6.

3akaAroueHHe.

H3yueHne 5xXorparuiecKoro ¥ MUKPOCKO-
MHUYECKOr0 CTPOEHHE HEBPOM, 00pa30BaBIINXCS
B pe3yAbTaTe HapyIIeHUS aHaTOMHYECKOU Iie-
AOCTHOCTH TIepU(EPUIECKUX HEPBOB ITPU OTHE-
CTPEABHOH TpaBMe, MAAO CAEOYIOIHE Pe3yAb-
TaThl. Bo BCcex caydasgx HEBPOMBI (DOPMHUPYIOTCS
IpU HAPYIIEHUU IIEAOCTHOCTH OOOAOYKU TEPHU-
(beprueCcKX HEPBOB U COXPAHEHHH IIE€AOCTHO-
CTH IIEHTPAABHBIX OTIEAOB, HEBPOMBI U IIEPU-
HeBpaAbHBIM (PUOPO3 pacroAararoTcss CO CTO-
POHBI HAUOOABIIIETO BO3IEHUCTBUA B3PHIBHOM
BOAHBI ¥ CO BPEMEHEM MOTYT BBIITOAHSTH OOAb-
IITyI0 YaCTh MAOIIA/IU TIOTIEPEYHOr0 CeUYeHUs He-
pBa.

[Tpu coxpaHHOM (ACIIUKYAIPHOM CTpOe-
HUH HEPBHOTO BOAOKHA, OOABIIIASI YACTD €T0 (hac-
UKYA MOPPOAOTHYECKU HE U3MEHEeHAa AU UMEET
YMEPEHHO BhIpazKeHHbIE UCTPOPUIECKUE U3ME-
HeHUd. V3MeHeHUus He BCerjia 3aMeTHBI MaKpo-
CKOITMYECKH, UTO TPEOYeT IMPOBEAEHUS UHTPAO-
HePUITMOHHOTO Y3U A9 NCKAIOUEHUS HEBPOMBI.

[Tpu yTOAIIIEHUHU OTIEABHBIX AU BCEX pac-
MUKYA, HAAUYHUN IPU3HAKOB BHYTPHUCTBOABLHOTO
pyO11a MOPPOAOTHUECKY BbISIBASIIOTCSI BBIPaXKeH-
HbIE OUCTPOPUIECKHUE U3MEHEHHs HEPBHOTO
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Puc. 5 a (Fig. 5 a) Puc. 5 6 (Fig. 5 b) Puc. 5 B (Fig. 5 ¢)

Puc. 5. a-Cxema, 6 - aXxorpaMma CEAAAULLLHOTO HEPBA C BHYTPUCTBOAbHOM HEBPOMOM, BbIMOAHS -
owein 50% NAOLLAAM NONEPEYHOro CEe4YEHMUA HEPBA; C — TMCTOTPAMMA, YMEPEHHbIA NEePUHEBPAAD-
Hbli PUBPO3 U BbIPAXKEHHbIE AUCTPOCPUYECKME U3MEHEHUSA HEPBHOTO CTBOAA.

C—)xorpaMMa TIOAYY€HA IIPU IIPOBEACHUHN HHTPAOIIEPAITIOHHOI'O Y3U CEOAAAUIITHOTO HEPBA II0CAE OFHCCTpeABHOfI
TpaBMBEI. CXEMa, axXorpaMma H TrucTorpamMmma ABAAIOTCH COOCTBEHHOCTBIO aBTopa.

Fig. 5. a-Scheme, b - echogram of the sciatic nerve with intra-stem neuroma, fulfilling 50% of the
cross-sectional area of the nerve; c - histogram, moderate perineural fibrosis and pronounced dys-
trophic changes of the nerve trunk.

Echogram obtained during intraoperative ultrasound of the sciatic nerve after gunshot injury. The scheme,
echogram and histogram are the property of the author.

-
Puc. 6 B (Fig. 6 c)
Y
, TR
. w ‘ (¢
o
Puc. 6 A (Fig. 6 e) Puc. 6 e (Fig. 6 f)
5N
Puc. 6 x (Fig. 6 g) Puc. 6 3 (Fig. 6 h) "~ Puc. 6u (Fig. 6 i)

www.rejr.ru | REJR. 2024; 14(4):141-152 DOI: 10.21569/2222-7415-2024-14-4-141-152 150



http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Puc. 6 0,6,8. a - Cxema, 6 — 3Xorpamma CeAAAULLLHOIO HEPBA C BHYTPUCTBOAbHOM HEBPOMOM, Bbl-
NoAHsOWEN 65% NAOLLAAM NONEPEYHOro Ce4YeHUsi HEPBA; B — TMCTOrPAMMA, MEePUHEBPAAbHbIN
cbrbpo3 1 BbIPAXEHHbIE AUCTPOPUHECKME U3MEHEHUSA HEPBHOFO CTBOAQ.

OxorpaMma MoAydeHa IIpYU IIPOBEACHUN HHTpPaollepartnoHHoro Y3U ceqasuImHoro HepBa II0CA€ OTHECTPEABHOH
TPaBMBI.

Fig. 6 a,b,c. a-Scheme, b - echogram of the sciatic nerve with intra-stem neuroma, fulfilling 65% of
the nerve cross-sectional areq; c - histogram, perineural fibrosis and pronounced dystrophic changes

of the nerve trunk.

The echogram was obtained during intraoperative ultrasound of the sciatic nerve after gunshot injury.

Puc. 6 r,a,e. r—- Cxema, A — 3Xorpamma 60AbLLEGEPLLOBOrO HEPBA C BHYTPUCTBOAbHO HEBPOMOM,
BbINOAHSAIOLWLEN 75% NAOLLLOAM NONEPEYHOro Ce4EHUs HePBA; € — TMCTOrPAMMA, BbIPAXEHHbIA NepHu-
HEeBPAAbHbIM PUBPO3 U CyLLECTBEHHbIE AUCTPOOUHECKME USMEHEHUS HEPBA.

OxorpaMma MoAydeHa IIPU IPOBEAECHUN HHTPAOIIEPALIMOHHOr0 Y3U 60ABIIE6EPIIOBOTO HEPBA ITOCAE OTHECTPEAD-

HOM TpaBMBEI.

Fig. 6 d.e f.

changes of the nerve.

The echogram was obtained during intraoperative ultrasound of the tibial nerve after gunshot injury.

Puc. 6 x,3,u. X — Cxemaq, 3 — IXOTPAMMA CPEAUHHOIO HEPBA C BHYTPUCTBOAbBHOW HEBPOMOM, Bbl-
noAHsiowen 100% NAOLLLAAM NONEPEYHOrO Ce4eHUsi HePBA; U — TMCTOrPAMMA, TOTAAbHbIM 30MECTH-

TeAbHbI NEPUHEBPAAbHbIN PHMBPO3.

C—)xorpaMMa IIOAYY€HA IIPpU IIPOBEACHUUN HHTPAOIIEPAITIOHHOIO Y3U CPEOAVHHOI'O HEPBAa IIOCAE OFHeCTpeABHOfI
TpaBMBEI. CXEMBI, 3XOrpaMMbl H THCTOTPaMMBbI ABASAIOTCHA COOCTBEHHOCTBIO aBTH opa.

Fig. 6 g.h,i.

Echogram obtained during intraoperative ultrasound of the median nerve after gunshot injury. Schematics,
echograms, and histograms are the property of the author.

d - Scheme, e - echogram of the tibial nerve with intra-stem neuroma fulfilling 75% of
the nerve cross-sectional areq; f — histogram, marked perineural fibrosis and significant dystrophic

g - Scheme, h - echogram of the median nerve with an intravalvular neuroma fulfilling
100% of the cross-sectional area of the nerve; i — histogram, total substitutive perineural fibrosis.

BOAOKHA C 3aMECTHUTEALHBIM II€pPUHEBPAABHBIM
dubpozom u (GpopMHPOBAHHEM HEBPOMBI. OTHU
U3MEHEHHUS B OOABUTMHCTBE CAYYaEB IIPOSBASI-
IOTCS MaKPOCKOIINYECKH 1 He TPeOyIOT IOIIOAHU-
TEABHOTO HUHTpaoneparonsoro Y3U.

[ToaHOE oOTCyTCTBHE  (PACIIMKYASIPHOTO
CTPOEHHS HepBa B COYETAHUH C BBIPaKEHHBIM
CHUIKEHHEM 5XOTNeHHOCTH HepBa Mopdoaorude-
CKU IIPOSIBASETCS CyOTOTAaABHBIM 3aMellleHIeM
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