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OPUTUHAJIBHAA CTATHA
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PE3YAbTATE OTHECTPEAbHOM TPABMbI
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enb ucciaenoBanusa. OnpenseAnTs BO3MOXKHOCTH YABTPA3BYKOBOI'O METOOA HCCAENOBAHHULI B

OLIEHKE CTPYKTYPHBIX M3MEHEHUM KOHIIOB IepHu(epuIecKUX HEPBOB, BBIIBACHHUU

TEPMHHAABHBIX HEBPOM Y MAIIMEHTOB IIOCAE€ aMILyTallM¥ KOHEYHOCTEH IIPHU OTHECTPEABLHOM

TpaBME.

Marepuassr u metonst. O6caeqoBaHbI 86 MAIMEHTOB C aMITyTAIIUSIMU BEPXHUX U HUKHUX
KOHEYHOCTEH Ha pasAWYHBIX YPOBHAX, a TaKXKe C aMIlyTalldeld Haablla KHUCTH, HaxXOQUBIINXCH Ha
aegenuu B ®I'BY «HMUIL] BMT um. A.A. BumraeBckoro» MunucrepcrBa oboponsl Poccuu ¢ mapra 2022
r. mo ceutabps 2024 r. Bce mocTpazaBiine MyxK4YHHBI B Bo3pacTe or 20 mo 57 aer. IIpuuuna
aMIyTalliu — orHecTpeabHasa TpaBMma (OT). Becem maruenTaMm Ob1a0 BhImoaHeHO Y3U nepudepuuecKux
HEpPBOB KOHEYHOCTH, IIOABEPrIIecs aMITyTallii, 10 CTaHAAPTHON METOAVUKE AMHEHHBIM OaTINKOM 7-
17 Ml B B-pexyuMe B C HCIIOAB30BaHHEM IIBETHOIO [OIIIAEPOBCKOro KapTupoBaHud (LIIK).
[TokazaHmeM K MCCAE€IOBAHUIO IBUAUCH OOAM Pa3AHMYHOM MHTEHCHBHOCTH B KyAbTe. Bcero mas olleHKH
CTPYKTYPHBIX M3MEHEHUU ocMOTpeHbI 219 HepBOB, U3 HUx 181 —IIpokcuMasbHblE KOHIIBI. [|aBHOCTH
IIOAYYIEHUSI OTHECTPEABHOM TpaBMbI cocTaBrAa oT 11 no 405 mgHel, orepaTUBHOIO BMENIATEABCTBA — OT
3 pmo 355 ngmHe#. B  mpomecce CKaHUPOBAHUS —OLEHHUBAAH aHATOMHYECKYIO II€AOCTHOCTH
epHuepPUIECKOr0 HEpBa C OIpPeAcA€HHeM Iaolnanu ImonepedHoro cedeHusa (IIIIC), ero KOHTYpHI,
3XOCTPYKTYPY, Haanmdue TepMuHaABHBIX HeBpoM (TH) ¢ onpeneaenrem I1T1C mocaeiHUX, HHOPOIHBIX TEA
(METAAAMYECKHUX OCKOAKOB) B MSITKHUX TKaHSIX, BOBA€UEHHE IIPOKCHMAaABHOI'O KOHIIA HepBa B pybderr,
HaAWYHE TeMaTOM M HHBIX TaTOAOTHYECKUX 00pa30BaHUME B MATKHX TKAHIX KyABTH KOHEYHOCTH.

PesynwraTtel. IIpoBenmeHa OIleHKa COCTOSIHHSI KOHIIOB IIepH(epHYecKHX HEPBOB Ha
aMIIyTHPOBaHHbBIX KOHEYHOCTIX y ITAITMEHTOB C OTHECTPEABHOM TpaBMOH C BBIAEACHHEM TPEX OCHOBHBIX
TPYIII CTPYKTYPHBIX U3MeHeHnH (n=181): 1 rpynmny (n=110, 61%) cocTaBHAU CTPYKTypPHbIE U3MEHEHUS
6e3 TOCTOBEPHBIX IIPHU3HAKOB TEPMUHAABHBIX HEBPOM; 2 rpymmy (n=45, 25%) coCcTaBUAU CTPYKTYpPHBIE
U3MEHEHUSs C TEPMHHAABHBIMH HeBpoMaMU; 3 rpyHIty (n=26, 14%) coctaBUAH CTPYKTYpPHBIE H3MEHEHUS
C «IOTeHIIHaABHOM»  (dopMupyrolleiicsa) TepMHHaAbHOM  HeBpoMmo#. OrmpeneaeHa  dacroTa
BCTPEYAEMOCTH KazK/I0H M3 IPYII U B3aUMOCBSI3b C YPOBHEM aMITyTalllH, [I0Ka3aHbl CPOKH BBIIBACHUS
TEePMUHAABHBIX HEBPOM. BEBITBAEHBI ITATOAOTHYECKHE H3MEHEHHSs, BBI3bIBAIOIHE OOA€BOH CHHOPOM,
IPHUBOALGINNN K BBIPA’KEHHOMY CHHXKEHHIO KadecTBa KH3HHM IIAIlMEHTOB, 3aTPYAHSIIOIINN paHHee
IPOTE3UPOBaHUE W  BOCCTAHOBAE€HHE (PYHKIMKM  KOHedyHocTH. [lokazaHa  3dpeKTUBHOCTD
YABTPa3BYKOBOI'O METOJA JUATHOCTUKH y JAHHON KaTETrOPHH IAllHEHTOB.

OOGcy:xgenue. B oranume orT TpaBM mHepudEpPHYECKUX HEPBOB B ObITY, BBIIBACHHBIE
TepMHHaAbBHbIE HEBPOMBI y IIAIIMEHTOB II0CAE aMIIyTalluM IIPU OorHecTpeabHOH TpaBMe B 100% caydaeB
COIIPOBOXKIAANUCE CTPYKTYPHBIMH M3MEHEHHSIMH IIPOKCHMAaAbHOTO KOHIIa HepBa. OmpeneseHa
KOPpPEeASIIINA PE3YABTATOB MCCAEIOBaHMS C MOAaHHBIMH aBTOPOB Hay4HBIX CTaTeHd II0 OCBEIIaeMOiM
npobaeMe, B pe3yAbTATE Yero IIOATBEPXKAAETCH ITOAOKUTEABHAs B3aUMOCBA3b MEXKAY AaBHOCTBIO
TpaBMbl U IIIIC TepMHrHaABHOH HeBpOMBI. Takske moarBep:kaeH TOT ¢akT, uro IIIIC TepMHUHaABLHOH
HeBPOMEI B 2 1 Goaee paza mnpeBrlmaet [1I1C KoHIla HepBa IIpoKcHMasbHee. Haandne MeTarAmdecKUX
OCKOAKOB B T€A€ IIAIlMEHTOB MAHHOM TPYIIIbI ABAGETCH ITPEISITCTBUEM AT BBIIIOAHEHHS MAarHUTHO-
pe3oHaHcHO# ToMorpacdpum (MPT), 4TO BBEIBOOUT YABTPa3BYKOBOH MeETOL Ha IIepBO€ MECTO B
JONaTrHOCTHKE JAaHHOM ITaTOAOTHH C MAaCCOM IIPEUMYIIIECTB B BUIE HEMHBA3UBHOCTH METO1a, OTCYTCTBUS
Ay4Y€BOM Harpy3KH, BO3MOXKXHOCTH HEOTPAHUYEHHOTO KOAMYECTBA HCCAEOBAHUHN B JUHAMUKE.

3akmouenue. YABTPa3BYKOBoe HccAemoBaHue — OQPQEKTHUBHLIEM METON  BBLIIBACHUS
TePMUHAABHBIX HEBPOM, KaK IIOTEHIIMAABHBIX MIPUYUH OGOAEBOTO CHHApOMA Y IIAIMEHTOB IIOCAE
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aMITyTallil KOHEYHOCTH IIPU OTHECTPEABHOH TpaBMe. [IAf [AUATHOCTHKU TEPMHHAABHBIX HEBPOM
KOHIIOB IlepH(epuIecKHUX HEPBOB aMIIyTUPOBAHHBIX KOHeYHOocTeH Y3U caenyeT IIpoBOAUTEL HE paHee,
4yeM depe3d 31 AeHb OT MOMEHTAa OIIEPATUBHOIO BMEIIATEABCTBA.

OxorpauyecKUMH KPUTEPUSIMU TEPMHHAABHOH HEBPOMBI, IIOJAEKAIleH OIlepaTHUBHOMY
BMEILIATEABCTBY (MCCEUYEHUIO), IBATIOTCS: cPOPMUPOBaHHAs TEPMHHAABPHAA HEBPOMA, IIPEBBIIIAIONIAS
IO TIAOIIAAM IIOTIEPEYHOTO CeYeHHs KOHeIl HepBa B 2 U 06oaee pasa, BbIpakeHHAs AOKaAbHAST
60AE3HEHHOCTE IIPU KOMIIPECCHUU AATYUKOM B 00AACTH BBISBACHHOIN TepPMHHAALHON HEBPOMEIL.

KaroueBrie caoBa: Y3U nepudepuuecKHXx HEPBOB, TepMHHaAbHAs HEBPOMa, I[IOBPEXKIEHIE
nepHuepPUIecKoro HepBa, OTHECTPEABHA TpaBMa.

KonTakTHb! aBTop: I'ymepoBa 3.A., e-mail: elmiragumeroval992@yandex.ru

Lnsa yumuposarusi: I'ymeposa O.A., [Aybposckux C.H., Tamapura A.B., CmenaHoea [O.A.
BozmoskHocmu yaempa3eykoeoil OUGZHOCMUKU 8 OUeHKe CMpPYKMYypPHBbLX USMEHEeHUI nepugepuueckux
Hepeoe HA aMNYMUPOBAHHBLLX KOHEUHOCMSX 8 pesysnbmame ozHecmpenvHoii mpaemsl. REJR 2025;
15(1):150-166. DOI: 10.21569/2222-7415-2025-15-1-150-166.

Crarbsa mony4deHa: 16.12.24 Crarpsa mpuHsaTa: 03.03.25

POSSIBILITIES OF ULTRASONIC DIAGNOSTICS IN ASSESMENT OF STRUCTURAL CHANGES
OF PERIPHERAL NERVES IN AMPUTATED LIMBS IN CASE OF GUNSHOT INJURY

Gumerova E.A.', Dubrovskin S.N.1, Tatarina A.V.!, Stepanova Y.A.2

1 - National medical research center for high medical technologies, A.A. Vishnevsky Central military clinical hospital. Krasnogorsk, Russia.
2 - A.V. Vishnevsky National Medical Research Center for Surgery. Moscow, Russia.

urpose. To identify the capabilities of the ultrasound in assessing structural changes in the

terminal parts of peripheral nerves and identifying terminal neuromas after limb amputation

in case of gunshot injury.

Materials and methods. We have examined 86 patients with amputations of the upper and
lower limbs at various levels, and with amputation of a finger, who were treated in the FSBI “A.A.
Vishnevsky NMRC for HMT" of the Ministry of Defense of Russian Federation during the period from
March, 2022 to September, 2024. All injured are men aged from 20 to 57 years. Amputations were
caused by a gunshot injury (GI). Ultrasound examination of the peripheral nerves of the amputated
limbs was performed for all patients using a standard technique and a linear sensor 7-17 MHz in B-
mode and using a color Doppler mapping (CDM). The examination was performed due to pain of various
intensity in the stump. The total number of nerves examined to assess structural changes is 219, 181
of them were proximal ends. The prescription period of GI ranged from 11 to 405 days, of surgical
intervention — from 3 to 355 days. During the scanning there was assessed the anatomical integrity of
the peripheral nerve with the determination of the cross-sectional area (CSA), its contours,
echostructure, the existence of terminal neuromas (TN) with the determination of their CSA and alien
bodies (metal fragments) in soft tissues, presence of involvement of the proximal nerve end in the
cicatrix, the existence of hematomas and other pathological formations in the soft tissues of the stump.

Results. The condition of the ends of peripheral nerves on limbs amputated due to GI was
assessed, with identification of three main groups of structural changes (n=181): the 1st group (n=110,
61%) consisted of structural changes without reliable signs of TN; the 2nd group (n=45, 25%) consisted
of structural changes with TN; the 3rd group (n=26, 14%) consisted of structural changes with the
"potential” (emerging) TN. The frequency of occurrence of each group and the relationship with the
level of amputation were determined, and the timing of TN detection was defined.
There have been identified pathological changes that cause pain leading to a perceptible decrease in
patients’ quality of life and impeding earlier prosthetics and restoration of limb function. The
effectiveness of the ultrasound diagnostics for this category of patients has been demonstrated.
Discussion. In contrast to injuries of peripheral nerves in everyday life, TN detected after

amputations due to GI was accompanied by structural changes in the proximal end of the nerve in
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100% of cases. Results of this research correlate with the data in related scientific articles, and as a
result the positive relationship between the prescription period of the injury and the CSA of TN was
confirmed.

It has also been confirmed that the CSA of the TN is 2 or more times higher than the CSA of
the proximal end of the nerve. The presence of metal fragments in the bodies of patients from this
group prevents performing magnetic resonance imaging (MRI) and makes ultrasound the main method
in the diagnostics of this pathology with many advantages such as non-invasiveness of the method,
lack of radiation exposure, and the possibility of an unlimited number of examinations over time.

Conclusion. Ultrasound examination is an effective method for identifying TN which can be a
potential cause of pain experienced by the patients after amputation of a limb after a GI. For
diagnostics of TN in the peripheral nerves ends of amputated limbs, ultrasound should be performed
no earlier than 31 days after surgery.

The echographic criteria of a TN subject to surgical intervention (excision) are: a formed TN with
CSA exceeding the CSA of the nerve’s end for 2 or more times, a pronounced local soreness during
sensor compression in the area of the identified TN.=

Keywords: peripheral nerve ultrasound, terminal neuroma, peripheral nerve injury, gunshot
injury.
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THECTPEABHBIE paHeHus HHBAAHIHOCTH B xXoj1e [IPOBEIEHUS
KOHEYHOCTEH, [IPUBOISIIIHE K cnenuasbHOM  BoeHHOM — omepammu  (CBO)

aMIIyTalliy, SBASIOTCS OOHHUMH U3

CaMBIX PacCIpPOCTPAHEHHBIX yBe4HH,

IIOAYYUEHHBIX B pe3yAbTaTe OO0eBBIX
nerictBuil. Tak, B Xoze aHasW3a CTPYKTYPHI U
xXapakTepa CaHUTaPHBIX oTephb
XUPYPTHUECKOTO MIpoouasd B BOOPYKEHHBIX
KOH(PAUKTAX IIOCAEIHUX NECITHUAETHUH BBISIBACHA

YCTAaHOBAEHO, YTO AHWIlAa MOAOZOTO BO3pacTta
cocraBuAU 96,7%, npu aToM B 100% caydaesn
[MaHHBIM nanueHTaM 6p1Aa BBIIIOAHEHA
aMITyTalisd KOHEYHOCTH. AMITyTAlluU HHXKHUX
KOHEYHOCTEM BBIIIOAHSAUCH B 3 pasa dallle, 4YeM
BepxHUux, 84,6% u 27,5% cooTBeTCTBEHHO. Y
OAHHOM KAaTEerOpuu IIallUeHTOB HAaUOOABIIIYIO

JOCTOBEPHAA TEHACHIIWUA YBEAHMYCHHA YaCTOTBI
OTHECTPEABHBIX, B TOM YHCA€ MHHHO-B3PBIBHBIX

pauenu#t (MBP) - ¢ 16,7% (BoitHa B
Adprauucrane, 1979-1989) mo 30% B 0Goaee
HO3MHUX  BOOPYXKEHHBIX  KOH(MAUKTaxX. B

CTPYKType IIyA€BBIX paHEHHUH IIpeBaAUpPOBaAU
IOBpEXIeHNd KOoHeyHocTedl (mo 78,9%), B
CTPYKTypPE OCKOAOYHBLIX PaHEHHU KOHEYHOCTHU
cocraBuAu 52,2%, B CTPYKType MHHHO-
B3PBIBHBIX PaHEHUH Ha UX JOAIO ITPUIIAOCE IO
71,7%. Tlpu aTomM HamboAee YACTO B CTPYKTYypE
MBP  Habarogaauch  OTPBIBEI  Pa3AWYHBIX
CEerMeHTOB KOoHedyHocTel — oT 58% (Adranucran)
mo 23,4-15,4% (nepBbIii ¥ BTOPOM KOH(AHKTEI
Ha CeBepHoM KaBkase) [1].

B  crpykType = CcaHUTaApHBIX  IIOTEPH
XUPYPTHUUECKOTO MIIPOoOUAS IIPH PaHKHUPOBAHUU
10 BeAyIel AOKaAH3aIIuy [TOBPEXKIEHUH IIepBoe
MECTO BO BCE€X BOOPYXKEHHBIX KOH(AUKTAX
3aHUMAaAU paHEeHHs KOHEYHOCTeH [2].

B pesyabTare CcTATHCTUYECKOrO aHaAH3a
9KCIEPTHO-PEaAbUAUTAITMOHHBIX XapaKTEPUCTHUK
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IOAI0 OTPaHUYEHHM COCTaBUAW OTPaHUYEHUSd
CIIOCOOHOCTH K TpPymoBoi geareabHOCTH I
CTeleHu - 50%, CIIOCOOHOCTH K
camoobcayxkuBaHuio | cremenu - 48,4% wu
CITOCOOHOCTHU K TiepeaBuzkeHuto Il cremeHu —
47,3% [3].

B BoccTaHOBAEHHH IIPEKHEIO0 YPOBHA H
KadecTBa KU3HU y [IaIlEeHTOB c
IOCTTPaBMaTHIYECKUMHU aMIIyTalugIMU, B
YaCTHOCTH, HUXKXHHX KOHEYHOCTEH, TIAaBHOE
3HadeHue (0Koao 80-90%) nmeao KadeCTBEHHOE
npore3supoBaHue. [Ipu 5ToM OAUTEABHBIE CPOKH
o HaJyaaa paHHero IIEPBUYHOTO
IpoTe3upoBaHus (0kKoao 6-10 mecsameB Iocae
aMILyTallH) Ob1AM BBI3BaHbI
OPraHHU3AIlMOHHBIMU U HHBIMU IIpobaeMamu. K
IIOCA€THUM OTHOCSTCS: HOTPEeOHOCTH A€YEHUS
OCAOKHEHHM OCHOBHOI'O U COILyTCTBYIOIIIUX
3aboaeBaHU, JOAUTEABHOCTD 3a3KUBACHUSI
IIOCAEOIIEPAIIMOHHON paHbl KYyABTH, II037IHEe
obpairieHue malueHTa Ha IpoTe3npoBaHue [4].

Hauboaee 4aCTBIMHU IpUYHHAMH,
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Puc. 1 (Fig. 1)

Puc. 2 (Fig. 2)

PEKOHCTPYKLMUS.

TPaBMAaTHYECKON aMILyTallUEN MMAABLIEB.

Fig. 1.
reconstruction.

Multiple foreign bodies (metal fragments)

traumatic amputation of the fingers.

Puc. 1. KT-aHrmorpamma AeBoir kuctu, 3D-

Bu3yaan3upyroTcad MHOXKECTBEHHbIE MHOPOAHBIE TeAd
(MeTasAmTIeCKHE OCKOAKH) B MSATKHX TKaHSX KHUCTH C

CT angiogram of the left hand, 3D

are
visualized in the soft tissues of the hand with

Puc. 2. UucbpoBas peHTreHOrpammda AE€BOro
nAeYda, NpsMas NPoeKLms.

Bu3yaan3upyroTcad MHOXKECTBEHHbIE HMHOPOIHBIE TeAad
(MeTasAmIeCKHE OCKOAKH) B MSATKHX TKaHSX KyABTH
aeda.

Fig. 2. Digital radiograph of the left shoulder,
direct projection.

Multiple foreign bodies (metal fragments) are
visualized in the soft tissues of the shoulder stump.

IPEeNsSTCTBYIOIINMH IIPOTE3UPOBAHUIO,
SBASIFOTCSI: OCTEeO0(pUTHI, TE€PMUHAABHbBIE
HeBpoMmbl (TH), a Takske BoBA€UEHHE HEPBHBIX
CTBOAOB B pybert [5].

B xome  mpuraamHOro  Tomorpado-
aHATOMHUYECKOI'0 u PEHTIeHOAOTHUYECKOTO
HCCA€JOBAHUI aMITyTallHOHHBIX KyAbTEHU

HUKHUX KOHEYHOCTeH (PUKCHPOBAHHBIX TPYIIOB
ObIAM OIIpefeA€HBbl XapaKTepHble H3MEHEHUS
TKaHEeW  AHUCTaABHOTO  OTAeAa  KyABTH B
OTZaA€HHOM IIOCAE€OIIEPaIlOHHOM Ilepuoze. [Ipu
3TOM YCTaHOBAEHO, 4TO Ha KOHIIax
II€PECEUEHHBIX CTBOAOB OIIPEAEAIANCH HEBPOMBI,
OUaMeTp KOTOPBIX IIPEBOCXOAUA  AHAMETP
HEepBHOTO cTBoAa B 1,5-2 pasza. [ducrasbHbIE
OTZEAbl HEBPOM paclionraraaucb Ha 1-2 cMm
IIPOKCHUMAaAbHEE YPOBHS aMIIyTallud U Oblan
BOBAEYEHBI B 0011 (PUOPO3HO-PYOIIOBRIN CAOH,
pacrosaraBIINHCS Ha OITHAOM KOCTH [6].

JAg mUarHOCTUKH TAKOTO pofa U3MEHEHUN
neprugeprUIecKuX HepBOB TPedyeTcss JOCTYIIHBIN
U HEUHBA3UBHBIN METO/ JUAarHOCTUKH, KOTOPBIH
CII0CO0€H BU3YyaAH3UPOBATh HEPBHBIE CTBOABL U

BBISIBAITE pasAudHbIE IPU3HAKHA ux
noBpexaeHusd. ViMmeromnmecs TpamuIlMOHHBIE
CIIOCOOBI HUHCTPYMEHTAABHBIX METOI0B

OUATHOCTUKH IIOBPEXKIECHUY MepUePHUIECKUX
HEPBOB AMOO He OAIOT KApTHUHY H300pazkeHus
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HEPBHOTO CTBOAA — 3AEKTpPOHeHpomuorpadus
(OHMI), AubGO gBASIOTCS TPYAOEMKHUMHU U
JOPOTOCTOAIINMU U TPEOYIOT HAAUYHSA CAOIKHOTO
obopynoBanus — MPT. Takxke, HEIPOU3BOABHBIE
[BUKE

HHUY B aMIyTHPOBAaHHOH KOHEYHOCTH,
BCTPEYAarONINecsd y [IaIlHEeHTOB c
TepMHUHaABHBIMH HEBPOMAaMH, CYIIECTBEHHO
3aTpPyaHSIOT BblltoaAHeHe MPT. MHor1e aBTOpPEI
YKa3blBalOT Ha BBICOKYI0 HMHMOPMATUBHOCTD
YABTPa3BYKOBOTO UCCAENOBAHUS AT BbIIBACHUS
Ooae3Hell KyabTel, B TOM YHCA€ TE€PMHHAABHBIX

HeBpoM [7-10].

Yy GOABLITUHCTBA AIeHTOB c
OTHECTPEABHBLIMU TpPaBMaMU B TeA€ HaXOAATCH
MHOXKECTBEHHBIE  METaAAWYECKHE  OCKOAKH,
SBASTIOIIIMECS IIPOTUBOIIOKA3aHUEM K
BeIrtoaHeHuo MPT (puc. 1, 2).

B 3aBHCHMOCTH OT CpPOKOB TpPaBMBbI

VABTPa3BYKOBOH METOJ HCCAE€NOBAHUA [OaeT
BO3MO3KHOCTH BHU3yaAU3UPOBATH
IOCTTpaBMaTHYECKHE TEePMHHAALHBIE HEBPOMEBI
Pa3AUYHBIX pa3MepoB. YABTPa3BYKOBBIMHU
KPUTEPUIMHU [OUATHOCTUKH IIOCAETHUX
SABAFIOTCH: Haau4due THUII09XOT€HHOTI'O
obpazoBaHusa OyAaBOBHIHON HAMU IIapPOBUIHOH
(POPMBI, UCXOMANIETO U3 ITPOKCUMAABHOH KyABTHU
HEPBHOTO CTBOAA, ABaCKyASPHOIO B pEXKUME

DOI: 10.21569/2222-7415-2025-15-1-150-166 153



http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

IIBETHOTO [IOIIAEPOBCKOI'0 KaptupoBanud (LIIK).
I[Ipu oTOM KOHIIEBBIE IIOCTTPaBMaTHYECKHUE
HEBPOMBI Ha MIPOKCHUMAABHOM KOHIIE
Iepece4eHHOTo HepBa BBISIBASIAUCH B
OOABIIIMHCTBE CAy4YaeB IIPH HCCAEIOBaHHH,
BBITTOAHEHHOM He paHee 3 HeleAb [7, 9].
TepMHHAABHbIE HEBPOMBI 0OBIYHO
BO3HHKAIOT B PE3YALTATE IIOIIEPEYHOTO CEUECHUSI
HepBa. C THCTOAOTHYECKOM TOYKH 3pPEHUS
KOMITOHEHTBI TEepPMHHaABHOH HEBPOMBI
BKAIOYAIOT HEWHKAIICYAUPOBaHHBIE CIIyTaHHBIE
MacChl  aKCOHOB,  IIBAHHOBCKHX  KAETOK,
SHIIOHEBPAABHBIX KAETOK M II€PHHEBPAABHBIX
KAETOK B IIAOTHOM KoarareHoBoU cpeze [11].

Bo BpeMs YABTPa3BYKOBOTO
HCCA€OBAHHUY, IIOMHMO YETKOI'O OIIpeIeACHUS
TOYKH  PACIIOAOKEHHS  HEBPOMBI  MOIKHO

BBIIBUTL OOAE€3HEHHOCTH B 00AACTH HEBPOMBI
IpH KOMIIPECCHHM MOAaTYMKOM B [aHHOH 30HE,
YKa3bIBaIOILyI0 Ha HEHPOIIaTUYeCKUH XapaKTep
6oan [12].

[To maHHBIM AWTEpPaTyYPbl HEBPOMa MOKET
OBITH 3aMeTHaA YyKe depe3d 8 pmHeM mocae
IpPOHHUKAINIEH TpaBMbI, HO dallle BCETO
HabAIOaAaCh y TalUeHTOB cryctd 150 nHeit
nocae TpaBMbl. [Ipp 3TOM  BEPOATHOCTH
pa3BuUTHsS HEBPOMBI yBeaumduBaeTcsa Ha 30%
KasKObIA  Mecsl] IIocae TpaBMbI. Takske,
HabAIOIAAACH  TIOAOKUTEABHAS  B3aHUMOCBL3b
MeXy [AAaBHOCTBIO TpaBMBbl U  IIAOIIAIBLIO
norntepedHoro cedenuda ([1IIC) TepmMuHAABHOMI
HEBPOMEI [9].

B Ka4decTBe craHgapra B Y31
IepHUgePUIECKOT0 HepBa  PEKOMEHOBaHAa
oriepevHasi BU3yaAW3allvsd, BBIIIOAHSEMAasd [IAS
AydIIed OLIEHKH €ro pasMepa U 3XOCTPYKTYpPhI.
Y3 TakkKe M03BOASIET OLIEHUTHb COCTOSHHE
HepBa B IWHAMUKE, T. €. IIPU ABUKEHNH MBIIIIIT,
OBUXKEHHAX B  cycraBax. J[IWHaMH4eckoe
YABTPa3BYKOBOE€ HCCAEIOBAHHE MOXKET BbIIBUTH
CcpallleHHEe HepBa C OKPYKaIOIIMMHU TKaHSIMH.
[ToMrMoO [aHHOW METOLWKH, IIPUMEHUMO U
uHTpaonepaloHHoe Y3W 1maag HCKAOYEeHUS
BHYTPHUCTBOABHOM HEBPOMBI, 3aHHUMAaIOLIeH o0
25% TIIIC HepBHOTO CTBOAA, HE BCET/IAa 3aMETHOM
Makpockonudecku [11, 13].

Takxke, nag 06oaee OETAABLHOH OIIEHKH
COCTOSIHUS neprupepuIecKrx HEPBOB
npuMeHsercd  aaacrorpacdgusa. Ilpu  sTtom
OTMEYEHO, UYTO IIOKa3aTEeAb IKECTKOCTH U
CKOPOCTH PAaCIpPOCTPaHEHHUH CIABUIOBOM BOAHBI
HE 3aBHCAT OT CTOPOHBI TpPaBMaTHYECKOTO
IOBPEXIEHUSI, OT CErMEHTa II0OBPEXIEHHOTO
HEpBa, OT BPEMEHH, IIPOIIEAIIEr0 C MOMEHTA
TPaBMBbI O UICCAEJOBAHUs, a TaKzKe OT BO3pacTa.
XKecTkoCTh HEPBOB HWMEET TEHAEHIIUIO K
YBEAHYEHHUIO opu TpaBMaTUIECKOM

€ro 3aMeHEe COEIMHUTEABHON TKaHbIo [14].

[lo pmaHHBIM 3apy0EKHBIX  aBTOPOB,
IIPOILIEHT HEBPOM y [IaIeHTOB c
aMITyTHPOBaHHBIMU KOHEYHOCTSIMH HIZKe

KoAeHa OblA 0OoAbILle, YeM y IIAIMEHTOB C
ypoBHeM awmiyrtaiuu Ha Oexnpe. O6GpazoBanue
TE€PMHHAABHOM HEBPOMBI

6b1A0  OOHapyxkeHo y 50% malueHToB C
aMIIyTalyel, CBS3aHHOM C MHHHO-B3PbIBHBIM
paHeHueM U y 27% IIpU aMIIyTallUH 10 APYTUM
TPaBMHUPYIOMIUM IIprauHam [15].

B 3apy6exHO# AuTepaType OIIHUCAH CAydIail
JOUarHOCTUKHU IPUYUHBI «ITPbITAIOIIEH»
aMIIyTallUOHHOM KYABTH, C HEIIPOHU3BOABHBIMHU
OBUXKEHUAMHU W CHABHOM HEMPOIIaTH4YE€CKOU
00ABIO, CBSI3aHHON C IIOCTAMITyTAIIMOHHOM
TEePMHHaAABHOM HEBPOMOM, B KOoTopoM Y3U
BBICTYIIMAO KaK CaMbIF OIITHMAaABHBIM METO.
[IpoBeneHHasT  HAaHHOMY HalUeHTy MPT
oKazarach MaAOMH(OPMATHBHOM B CBA3U C
HEKOHTPOAUPYEMOH JABUTATEABHOU
aKTHUBHOCTBIO KYABTH, B pPE3yAbTaTE€ dYEro
n3o0pazkeHue ObIAO CMa3aHHBIM [8].

[Tpo6aembl JUarHOCTUKH COCTOSIHUS
aMIIyTHPOBaHHbBIX KOHEYHOCTEN HMMEIOT BasKHOE
MEOUIIMHCKOE M  COLIMAABHO-3KOHOMHYECKOE
3HQ4YEHHEe, YYUTBhIBAsS M[OOCTATOYHO BBICOKYIO
4acTOTy BCTPEYAEMOCTH COYETaHHBIX TpPaBM,
CTOMKOM yTpaTo TPYIOCIIOCOOHOCTH, a TaK¥Ke
JOCTATOYHO MOAOJABIM BO3paCTOM IIAIlMEHTOB.

Hecmorpa Ha  6GoABIlIOE  KOAHMYECTBO
Hay4YHBIX TPYAOB, HET YETKOTO IIOHUMaHU{ POAU

TepPMHHaAABHOMU HEBPOMBI B IaToreHese
¢auTomHO-60AeBOTO cuHapoma (PBC) B 11eaoM u
Ipu BO3HHUKHOBEHHU boaeit ocae

IPOTE3UPOBAHUA, B YACTHOCTU. PasHoobpasue
KAMHUYECKUX IIPOSIBACHHM IIaTOAOTHH KYABTH,
CMeIlleHHEe aHATOMUYECKHUX CTPYKTYpP B CBS3U C
OTCYTCTBUEM IUCTAABHBIX TOYEK [IPUKPEIIACHUS
K OTCYTCTByIOIIMM (parMeHTaM KOCTHOI'O

CKeAeTa, BapHaHTHOCTD CTPOEHUS
nepudepudeckoii HepBHOE cucremsel ([THC)
IPUBOAAT K HoAabIIOMY KOAWYECTBY
OUATHOCTHUYECKUX, TAKTUYECKUX  OIIHOOK,

BCA€ACTBHUE YE€ro yXyAIIAa€TCd ITPOTHO3 ITIOAHOTO
BOCCTaHOBACHHUA CI)YHKL[I/II/I KOHEYHOCTH.

Kpowme TOTO, He OIIpeneAeHbl
axorpaduiecKkrue HaTTePHBI Pa3AUYHBIX
BapHaHTOB  CTPYKTYPHBIX  H3MEHEHHH B

nepudepUIecKUX HepBax II0CAE aMITyTallUH IIPpU
cchopMupOoBaHHON KyabTe. HeT HOpMAaTHBHBIX
pedepeHCHBIX 3HAYEHUH ITAOIIaIY IIOIIEPETHOTO
CEYeHHsI IIPOKCHUMAaAbHBIX KOHIIOB HEPBOB U
TepMHUHaAABHBIX HEBPOM B 3aBHCHMOCTH OT
CPOKOB aMITyTalun u dopmMupoBaHUus
nocaenHux. He ompemeaeHBI CpPOKH OCMOTpa
IallMeHTOB IIOCA€ aMIIyTallud [OA9 PaHHEro

MHOBPEXACHUN ITepU(pEePUIECKUX HEPBOB, YTO BbIIBA€HUS TE€PMUHAABHBIX HEBPOM y
COOTBETCTBYET IIOTEPE SAACTUYHOIO MUEAMHA U HallMeHTOB C  AaMIyTalusaMH  KOHEYHOCTH
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BCA€CTBUE OTHeCcTpeAbHOH TpaBMbl (OT).

]_ICAI: HCCAENOBAHHA: OIIPEOECAUTD
BO3MOZKHOCTHU YABTPA3BYKOBOTO MeToOga
HCCAENO0OBaAHHUA B OII€EHKE CTPYKTYPHBIX

U3MEHEHUY KOHIIOB IepU(EPHUIECKUX HEPBOB,
BBISIBA€HUH TEePMHUHAABHBIX HEBPOM y
IalMeHTOB [I0CAE€ aMIlyTalluyi KOHEeYHOCTeH IIpu
OTHECTPEABHOU TpaBMe.

Marepuasisl 1 METOIEI.

O6caenoBaHbI 86 IaIleHTOB c
aMITyTallUIMH BEPXHUX U HUXKHUX KOHEeYHOCTeH
Ha pa3AHMYHBIX YPOBHLX, a TaKKe C aMIlyTaluei
aAblla KHUCTH, HaXOOUBIIUXCS Ha ACYEHHUH B
pasangnbix otaesenuax by «HMULL BMT wuwm.
A.A. BumneBckoro» MunucrepctBa 060pPOHBI
Poccuu ¢ mapra 2022 roma mo centabps 2024
roxa. Bospact obcaeoBaHHBIX ITAITUEHTOB
BapbupoBaa ot 20 mo 57 aet, cpeqHU Bo3pacT
nanueHToB cocTaBua 35,3 aeT (oT 20 mo 57 aert).
Bce noctpanmaBiiize — My>KIUHBIL.

[IpyranHOH aMIIyTaluu y BCEX
obcaeryeMbIX [IaI[EeHTOB ABAFETCS
OTHECTpPEAbHAad TpaBMa. TpaBMmaTuueckue

IOBPEXKIEHUS KOHEYHOCTeH, IIOBAEKIIIHE 3a
cobo#l  aMIIyTaluioo, SBHAUCH PE3YALTATOM
BO3IeUCTBUS CAEIYIOIITHX IOPaKAIOIINX
(baKTOPOB: Tas30IIbIAEBOM IIOTOK IITPOLYKTOB
OEeTOHAIIUH, yAapHas BOAHA B3pbIBa, IIAaMsd,
TOKCHYECKHE IIPOAYKTHI TOPEHHUs, OCKOAKHU.
Taxkxe, HEMaAOBasKHYIO poab CBITPaAHU
OTHECTPEAbHbIE IIOBPEXKAECHUT MaruCTPAaABHBIX
COCyZIOB KOHEYHOCTeH, ITpUBOMANINE K OCTPOH
HUIIEMUU.

y JaHHOH! IPYIIIIBI [IaIeHTOB
uccAeOBaHbl 92 KOHEYHOCTH (aMILyTHPOBAHBI
10 2 HUXXHHUX KOHEYHOCTH — Yy 5 HaIlUeHTOB, 2
BEPXHUX KOHEYHOCTH — y 1, 5-# maaser mrpaBoi
KucTH —y 1). Bcero ocmorpens! 219 HepBoOB, U3
HUX HEMOCPEACTBEHHO IIPOKCHUMAaAbHbBIE KOHIIBI
HEPBHBIX CTBOAOB — 181: cemaaumueix — 65
(29,68%) (Ha ypoBHE ITPOKCHUMAaABHOTO KOHIIA
OCMOTpPEHBI 28 W3 HHUX, C COXPaHEHHOU
IIEAOCTHOCTBIO IIPH YPOBHE aMIIyTalluU (FOAE€Hb
UAM  HHXKHAd  TpeTb  Oempa) -  37),
6oabie6epoBrIxX — 37 (16,89%), Mar0bepIIOBBIX
- 37 (16,89%), cpemuHHBIX — 26 (11,87%),
AOKTeBBIX — 27 (12,32%), 1 wu3 Hux 0e3
IOBPEXKIEHUST aHATOMHUYECKOH IIEAOCTHOCTH (Y
manyeHTa C aMmIyTalnued 5-ro maabna IIpaBod
KHCTH), Ay4eBBIX — 26 (11,87%), coGCTBEHHBIH
naabieBoi — 1 (0,45%).

BpemenHoit IepHos oT MOMEHTa
OIIEPATUBHOIO BMEIIATEABCTBA [0 MOMEHTA
YABTPa3BYKOBOTO HCCAENOBAHHS BapbHUpOBaa B
npepesax oT 11 go 405 nueit, Me (Mequana) — 75
THEH. Ot MOMEHTa HEIIOCPEACTBEHHO
OTHECTPEABHO# TpaBMbI: oT 3 10 355 gHei, Me —
05 nueti. Ilepen BBIIIOAHEHHEM WCCAELOBAHUS
n3y4aAuCh [aHHbIE aHaMHe3a  IIallueHTa,
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pe3yAbTaThl €ro HEBPOAOTHMYECKOTO OCMOTpPa,
[MaHHble HHCTPyMeHTaAbHBIX uccaenoBanuit (KT,
peHTreHorpacdpuu), a TakKe YyIUTHIBAAUCH
3KaAO00BI ITaITeHTa HEeITOCPEACTBEHHO Ha MOMEHT
HCCA€OBaHUS.

ﬂI/IaPHOCTI/I‘-ICCKI/IC HCCAENOBAaHHUA
IIPOBOOAHAHNCH IIAIIMEHTAM Ha YABTPaA3BYKOBBIX
CKaHE€pax, OCHAaIIIEHHBIX AUHEWHBIMHA

JaTduKaMy C AUalla30HOM dacToT oT 3 mo 17
MT o ACUSSON S2000, CcHCTeME
yabTpa3BykoBoi «IIpororn M», «PYCKAH 60,
IIOCA€ VCTAHOBKH peXHMa HCCAELOBaHUSI
OIIOPHO-IBUTATEABHOTO anmnapara.
[IpenBapUTEABHOH CIIEIITHAABHOM IIOATOTOBKU
nanumeHTa He TpeboBasoch. [lokazanus K

HCCAENJOBAHHUIO — Goau B KYABTE pa3AH‘{HOﬁ
CTEIIEHH MHTCHCHBHOCTH.
YApra?aBYKOBOC HCCAENOBAHHE

Ha4YMHAAOCh C IIOIEPEYHOI'0 CKaHHUPOBAHUS
HEPBHOTO CTBOAA B TOYKE, MaKCHMaABHO
YOOOHOM [OAS €ro YeTKOM BH3yaAW3allUH OAS
KaK/I0oTO K3 HEPBOB, Y4YHUTbIBad XapakTep
TpaBMbI U YPOBEHBb aMIIyTallMUd KOHEYHOCTH, a
TaKXKe aMIIAUTYAY [OBUXKEHUH B KPYIHBIX
cycraBax. [lasee IIpOBOOUAOCH CKAHUPOBAHUE B
IIPOKCHUMAaABHOM U OHUCTAAbHOM HaIlpaBAECHUAIX,
IIAOCKOCTb  CKaHHPOBaHMHS  MEHdAacCh  Ha
IIPOOOABHYIO [IASI OIIEHKH KOHTYPOB HEPBHOTO
CTBOAA M €ro 5XOCTPYKTYPBI, a TaK¥Ke OAd
BH3yaAHU3alluH 30HBI IIEPEBSI3KU KOHIIA HEpBa U
OIIPEIEACHUS pa3MmepoB TepPMHUHaABHOU
HEBPOMBI. I[Ipy  BBIABAEHHUH  IIOCAETHEH,
H3MEpPSAacCh IIAOLIAAL IIOIIE€PEYHOI0 CEYEHUS
(ITIIC) TepmuHasbHOY HeBpowmbl, [IIIC KoHnDA
HepBa Iepen I[IPOKCHUMaAbHOM HEBPOMOH, a
Takzke II[IC HepBHOTO CTBOAA B IPOKCHUMAABHBIX
OoTAeAaxX KOHEYHOCTHU. [lad cTaHAapTHU3AIIuU [IPU
CPaBHEHUHU C KOHTpPAATEPAABHOM KOHEYHOCTBHIO,
KOoTopas OTCyTCTBOBasa B pSOE CAYYaEesB,
HCIIOAB30BaHbl CTaHAAPTHBIE YCTAHOBACHHBIE
spavenusa [ITIC mepudepudecKux HEPBOB.
HccaenoBanue mpoBOAUAOCH B B-pexume u ¢
ucrionbzoBanuem LI/1K.

B mpomecce ckaHMpoBaHUS OIIEHHUBAAACh
aHaToOMHU4YeCcKas IIEAOCTHOCTD ITepUPePHUIECKOr0

HEpBa Ha BCEM IIPOTAXKEHHUHU a0
IITPOKCHUMAaABHOT'O KOHIIA, €ro KOHTYPHI,
9XOCTPYKTYypPAa, HaAHU4HE HNHOPOAHBIX TEA

(METAAAMYECKHUX OCKOAKOB, KOCTHBIX OTAOMKOB)
B  CTPYKType HEpPBHOTO CTBOAA U B
PACIIOAOKEHHBIX  PSAOM  MSITKHX  TKaHIX,
BOBA€UYEHHE IIPOKCUMAaABLHOTO KOHIIA HepBa B
IIOCAEOIIEPAITUOHHEBIN pybell, HaAudue reMaToM
U MHBIX ITATOAOTHYECKUX 00pa30BaHUM B MATKUX
TKaHAX KyABTH KOHEYHOCTH, OCTE€O(PUTOB B
06AaCTH TPOKCUMAABHOTO KOHIIA KOCTH.
[ToAydueHHBIE pe3yAbTATBl  0O6pPabOTaHBI
CTAHAAPTHBIMU CTATHUCTHUYECKHMU METOAMH C
HUCIIOAB30BaHHEM pecypcoB MS Excel,
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3 BuAa CTPYKTYPHbIX U3BMEHEHUN KOHLLOB
nepudepmnyecknx HepBoB

B CTpyKTypHbIe N3MeHeHnsa 6e3
npuaHakos TH, 110 KoHL0B

m CTpYKTYpHbIE UBMEHEHUSA C
TH,45 KoHU 0B

B CTpPYKTYpHbIE NBMEHEHUSA C
"noteHumanbHon" TH, 26
KOHL,OB

Puc. 3 (Fig. 3)

Puc. 3. KpyroBas amarpamma.

Fig. 3. Pie chart.

OCHOBHBIE TPYIIIBI CTPYKTYPHBIX H3MEHEHHUH IIPOKCUMAaABHBIX KOHIIOB IIepHU(EePHUIECKHX HEPBOB Y IAIMEHTOB,
IEPEHECUTUX aMITyTAIlUI0 KOHEYHOCTH IIPHU OTHECTPEABLHOM TpaBMe: CTPYKTYpPHbBIE M3MEHEHHs 0e3 IIPHU3HAKOB
TepMuHaAbHOH HeBpoMe! (TH), 110 KOHIOB; CTPYKTYPHbIE H3MEHEHHNS C TEPMHHAABHOM HEBPOMOMH, 45 KOHIIOB;
CTPYKTYPHBIE U3MEHEHHS C «IOTE€HIIHMAABHOMH» TEPMHUHAABHOM HEBPOMOI, 26 KOHIIOB.

Main groups of structural changes in the proximal ends of peripheral nerves in patients who have undergone
limb amputation due to OT, structural changes without signs of TN, 110 terminal parts; structural changes
with TN, 45 ends; structural changes with “potential” TN, 26 terminal parts.

Stattech.ru.

PesynabraTs.

B pesyabrarte IPOBEIEHHOTO
YABTPa3BYKOBOTO HCCAEIOBAHUS, BCE U3MEHEHUS
IPOKCUMAABHBIX  KOHIIOB  Hepu(EepPHUIECKUX

HEPBOB Ha aMIIyTUPOBAHHBLIX KOHEYHOCTHX, 3a
HCKAIOUEHHEM MO00aBOYHBIX BETBEM HEPBOB,
ObIAM pas3meAeHBl Ha TPU OCHOBHBIX TPYIIIIBI
(n=181) (pmc. 3): 1 rpymay (n=110, 61%)
COCTaBUAU CTPYK-

TypHBIE U3MEHEeHUT 6e3 JOCTOBEPHBIX
IPU3HAKOB TEPMUHAABHOY HEBPOMBI; 2 TPYIILY
(n=45, 25%) COCTaBHAU CTPYKTyPHBIE

5XOI'€HHOCTH U YCHAEHHE BaCKyASIPHU3AIlUU
KoHIIa HepBa Irpu LK (puc. 4-7).
YABTPa3ByKOBBIMHU
IOTEeHIIHaABHOH TepMHUHaABHOH HEBPOMBI
SIBUAUCH:  YTOAIIlEHHME  KOHIla HepBa C
COXpaHEHHOH (hacCIIUKyAIpPHOCTBIO CTPOEHUH,
CHIXKEHUE 3XOT'€HHOCTH u ycuaeHUue
BaCKyAdpu3anuu KoHIa HepBa mnpu LK, a
TaKXKe HaAW4YHe IIapOBHIHOIO TI'MIIOAXOI'€HHOTO
o0pa3oBaHHs, HCXOAMAINETO K3 KOHIlA HepBa,
oTCyTCcTBUE MTUMPPEPEHIINPOBKHU Ha (DACIIUKYABI
B 00pa30oBaHHUM, IIOCAEHEE 3aHHMaeT He BCIO
[MIIC xoHIa HepBa (4alle OTMEYaeTcs €ro

IIpU3HaAKaMH

HU3MEHEHHs C TEepMHUHAABHOM HeBpoMoi; 3 KpaeBoe pacriorokeHue), obpaszoBaHUe
rpyamy (n=26, 14%) cocTaBUAM CTPYKTypPHBIE aBackyaspHo 1ipu LIIK (puc. 8).
HU3MEHEHUd c «IIOTEHIIHAABHOM» YABTPa3BYKOBBIMH IpHU3HaKaMHU
(dpopMmupyrOIIEics) TEPMUHAABHON HEBPOMOH. Cc(hOpMHPOBAHHON TEPMUHAABHON  HEBPOMBI
YABTPa3BYKOBBIMH IpHU3HaKaMHU SBUAHCE:  yTOAIIEHHE  KOHIla  HEpBa C
CTPYKTYPHBIX HM3MEHEHHI KOHIla HepBa 0e3 COXpaHEHHOH (aCIUKYAIPHOCTBIO CTPOEHUS,
TE€PMHHAABHOM HEBPOMBI SBHAHNCH: YTOAIIEHHE CHUZKEHUE 3XOT€HHOCTH u yCHAEHHE
KOHIIa HepBa c COXpaHEeHHOM BaCKyAdpu3anuu KoHIa HepBa mnpu LK, a
(haCIUKyATIPHOCTHIO CTPOEHHUH, CHUZKEHUE TakyKe Haandne OyAaBOBUIHOIO HAU IIAPOBUII-
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6. ObnacTb

a.Cepanvymbiil Heps, S

4 D=0.76 cm —
D=0.0Z cx APOAOILHO

Puc. 4 (Fig. 4)

a. KoHel ceganuiHoro Hepsa
cnesa npu LIOK

Puc. 5 (Fig. 5)

Puc. 4. Y3 ceaaAnLLLHOrO HepBA, B-pexxmnm.

Busyaausupyercsa 06paboTaHHbIN KOHEI CeAaAHIITHOTO
HepBa KyABTH Oezpa (0603HaueHa 00AaCTh IEPEBA3KH,

METKaMM yKas3aHa TOAIIIMHA KOHIA HEpBa), a -
CEeMaAUIIHBIN HEPB, MPOMOABHO; 6 — ob6aacTb
IEPEBSI3KH.

Fig. 4. Ultrasound of the sciatic nerve, B-mode.

The treated terminal part of the sciatic nerve of the
thigh stump is visualized (the area of ligation is
marked, the thickness of the nerve terminal part is
indicated by marks), a — sciatic nerve, longitudinally;
b — ligation area.

Puc. 5. Y3U ceaaamHoro Hepea, pexum LLAK.

OTMedaeTcs yCUAEHHE BaCKyAdpPHU3allii KOHIlA HEPBA,
a — KOHEII CeIaAUIIHOro HepBa caeBa mpu LI/IK.

Fig. 5. Ullrasound of the sciatic nerve, color
Doppler mode.

Increased vascularization of the terminal part of the
nerve is noted, a — the end of the sciatic nerve on the
left with CDM.

a. M3ButoCcTb

Puc. 6 (Fig. 6)

Puc. 7 (Fig. 7)

Puc. 6. Y3 AokTeBoOro Hepsda, B-pexum.

Busyaan3upyeTcss H3BUTOCTH KOHIIA AOKTEBOTO HEpBa
KyYABTH IIA€Ya, 4 — HU3BUTOCTH; O — KOHEIl AOKTEBOTO
HEpBa CAEBA.

Fig. 6. Ultrasound of the ulnar nerve, B-mode.

The tortuosity of the terminal part of the ulnar nerve
of the shoulder stump is visualized, a — tortuosity; b —
terminal part of the ulnar nerve on the left.

Puc. 7. Y3U Ay4eBoro HepBa, B-pexum.

[TpuaekaHUe Ay4eBOro HEPBa K TOPLIEBOM YaCTH OITHAA
TIA€YEBOM KOCTH KaK OOHA M3 BO3MOXKHBIX IIPHUYMH
KOMIIPECCHH KOHIIA HepBa, yKasaHa TOAIIMHA KOHIIA
HEPBA, a — KOHEI Ay4eBOro HEePBa.

Fig. 7. Ultrasound of the radial nerve, B-mode.

Adjacency of the radial nerve to the terminal part of
the humeral bone saw cut, as one of the possible
causes of compression of the terminal part of the
nerve, the thickness of the terminal part of the nerve
is indicated, a — terminal part of the radial nerve.
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a.dopmupyroLancs
TepMuHanbHasi HeBpomMa

Puc. 8 (Fig. 8)

npoKkcumanbHee
aTepMuHanbHas .
HeBpOMA

T —

Puc. 9 (Fig. 9)

Puc. 8. Y3U nokTeBoro HepBa, pexum LLAK.

Busyaausupyercss IIOT€HIIMAAbHAas TepMHHAaAbHAS
HEBpPOMa AOKTE€BOIO HEpPBa, a — (OPMHUPYIOMIALCS
TEepMUHAABLHAas HEBPOMA.

Fig. 8. Ullrasound of the ulnar nerve, color
Doppler mode.

Potential terminal neuroma of the ulnar nerve is
visualized, a — forming terminal neuroma.

Puc. 9. Y3U cpeamuHHoro HepBa, B-pexum.

Busyaausupyercs TepMHUHAAbLHAS HeBpoMa
CPEOWHHOTO HEePBAa, YKa3aHbI pa3Mepbl TEPMHUHAABHOM
HEBPOMBI, a — TEpMHHaAbHas HeBpoMa; 0 -HEPB
IIPOKCHMAALHEE.

Fig. 9. Ultrasound of the median nerve, B-mode.

Terminal neuroma of the median nerve is visualized,
the sizes of the terminal neuroma are indicated, a —
terminal neuroma; b — nerve proximal.

>

8. JlokTesom
HepB crieea

4+ D=0.71 cm
*D=0.52 cm

a. BoeneyeHue B pybey,

Puc. 10 (Fig. 10)

Puc. 11 (Fig. 11)

Puc. 10. Y3U AokTeBoro HepBa, B-pexum.

Busyaausupyercs TepMHUHAABLHAS HEBPOMAa AOKTEBOTO
HepBa C BOBAEYEHHEM B pybell, yKas3aHbI €€ pa3Mepel,
a — BOBA€UEHIE B pybelr; 6 — TepMHUHAABHAs HEBPOMA,;
B — AOKTEBOI1 HEPB CAEBA.

Fig. 10. Ultrasound of the ulnar nerve, B-mode.

Terminal neuroma of the ulnar nerve with scar
involvement is visualized, the sizes of the terminal
neuroma are indicated, a — scar involvement; b —
terminal neuroma; c — left ulnar nerve.

Puc. 11. Y3U ceaaamLHoro HepaBa, B-pexum.

Busyaausupyercs TepMHUHAAbLHAS
CeIaAWIITHOTO HepBa, yKasaHb! pa3Mmeps! TH.

HeBpoMa

Fig. 11. Ultrasound of the sciatic nerve, B-mode.

The terminal neuroma of the sciatic nerve is
visualized, the sizes of the terminal neuroma are
indicated.
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a. TepmuHanbHas
HEeBpPOMa SIOKTEBOro
Hepea

Puc. 12 (Fig. 12)

6. Bon ebepuoBbIn
HepB cneea

< 8. BegpeHHas
apTepus

a. JlatepansHas

no6asoyHas BeTBb-Hepsa

Puc. 13 (Fig. 13)

Puc. 12. Y3U AokTeBoro HepBa, B-pexum.

Busyaausupyercsa TepMHHAAbHAs HEBPOMAa AOKTEBOTO
HepBa, H3MepeHa €€ TOAIIMHA M KOHIlA HepBa; a —
TEepPMUHaALHAs HEBPOMa AOKTEBOTO HEPBA.

Fig. 12. Ultrasound of the ulnar nerve, B-mode.

The terminal neuroma of the ulnar nerve is visualized,
the thickness of the terminal neuroma and the terminal
part of the nerve is measured; a — terminal neuroma of
the ulnar nerve.

Puc. 13. Y3U 6oAbwiebepLoBOoro Hepsd, B-
PEXUM.

Busyaauzupyercs nobaBoyHas BETBb
GoABIIIEOEPIIOBOTO HEpBa KyABTH Oeapa CAeBa,

ompeneaeHa IIIIC GoablliebepiioBoro HepBa; a —
AaTepasbHas gobaBoYHAs BeTBb HEpBa; 60 —
OOABITIEOEPIIOBBINI HEPB CAE€Ba; B — OeapeHHas
apTepus.

Fig. 13. Ulirasound of the tibial nerve, B-mode.

The accessory branch of the tibial nerve of the left
femoral stump is visualized, the CSA of the tibial nerve
is determined, a — lateral accessory branch of the
nerve; b — tibial nerve on the left; c — femoral artery.

HOTO TUII03XOT€HHOTO obpazoBaHus,
npeBocxoadirero [II1C HepBa IpoKCUMaAsbHEE B
2 u Goaee pasa, UCXOAAIIET0 U3 KOHIIA HEPBA, B
obpazoBaHUM OTCYTCTByeT AuddepeHIINPOBKA
Ha dacnuKyabl, oHo 3aHuMaeT Bcio [ITIC kKoHna
HepBa U TakxXke aBackKyaapHo npu LIJIK (puc. 9-
12). CcpopMmupoBaHHada TepMHUHaABHAsS HEBpoMa
Takke B pasbl npesocxomur IITIC HepBa Ha
KOHTpPAATEPaAAbHOH KOHEYHOCTH (mast
CTaHJapTHU3aIIUHA HCIIOAB30BaAOCh cpenHe
3HagyeHue III[IC mag KOHKpeTHOro HepBa IIO
AVUTEPATYPHBIM MOaHHBIM). Takke OBIAM BBI-
SBAEHBI TE€PMUHAALHBIE HEBPOMBI J100aBOYHBIX
BeTBeil OoabIebepIioBoro HepBa (puc. 13-14).
Cpennue 3HadeHua II[IC Ha pa3HbIX
YPOBHSAX HEpBa KyABTH U Ha KOHTpPAAQTEPAABHOH
KOHEYHOCTH IIpeACTaBAEHBI B TabAuile Nol.
Ob6pamraer Ha cebss BHUMaHUE HEKOTOPOE
pasauunue (POpMbI T€PMHUHAABHOM HEBPOMEBI: Ha
BEPXHHUX KOHEYHOCTIX — IIPEHUMYIIECTBEHHO
OKpyTAad (rapoBunHas), Ha HUKHUX
KOHEYHOCTIX — B IIpeobAafaioleM BapHaHTeE
OBOUIHOM (POPMBI B IIPOIOALHOM HAITPABACHHUH.
CpoK  BbIIBA€HHS  COOPMHUPOBaAHHBIX
TePMHHAABHBIX HEBPOM Ha BEPXHUX
KOHEYHOCTHAX BapbupoBaa oT 38 mo 354 nHed c
MOMeHTa orHecTpeAbHOU TpaBMel (OT) u ot 27 no
343  nmHel C  MOMEHTa  OIIEPaTHUBHOIO
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BMeEIIIAaTEABCTBA (aMmmyTanmu / peaMIryTanm),
TIOTEHIIMAABHEIX — OT 14 mo 256 mHeit ¢ MoMeHTa
OT um or 14 pmo 255 pgHeli c MoMeHTA
OIIEPaATHUBHOTO BMEIIAaTEABCTBA COOTBETCTBEHHO.

Yro kKacaeTcd HUXKXHHUX KOHEYHOCTEMH, TO
chopMUpPOBaAHHBIE TEPMUHAABHBIE HEBPOMBI
BBIIBASIAU B CPOKU OoT 33 10 228 nHel ¢ MoOMeHTa
OT um or 14 pmo 228 ngHeli C MoOMeHTA
OMEePATUBHOIO BMEIIATEABCTBA, IIOTEHIINAABHBIE
TEepPMHHAAbBHBIE HEBPOMBI OIIPEAEASIAUCH Ha
cpoke ot 28 mo 362 gueit ot momeHTa OT u ot
28 pmo 355 pmHEeH C MOMEHTa OIepaTHBHOIO
BMEIIIATEABCTBA.

Takske TIIOTEHIIMAABHBIE TePMHUHAABHBIE
HEBPOMBI Ha BEPXHUX KOHEYHOCTSIX Ha
MHHHUMAABHBIX CPOKaX BBIIBAIAUCHE Ha 2-3
HEIEeAW paHbllle, 4eM CcQOPMHUPOBAaHHBIE, Ha
HUXXHUX KOHEYHOCTSIX - IPaKTUIECKU
onuHakoBo. CoOOTBETCTBEHHO, MHWHUMAaAALHBIH
CPOK BBIIBA€HUS TEPMHUHAABHBIX HEBPOM, KaK
MOTEHIIMAABHBIX, TaK U C(POPMUPOBAHHBIX, Ha
BEPXHUX KOHEYHOCTAX IIOCA€ OIIEPATHUBHOTO
BMeIIIaTEALCTBA COCTaBUA OT 14 mo 38 mueii, Ha
HUXXHHUX KOHEYHOCTIX — oT 14 mo 28 mHel, Ha
OCHOBaHUU 4YEro MO3KHO CHOEeAaTh BBIBOJ, YTO
IPOBOAUTH MCCAE€NOBaHHE MOAaHHOM KaTeropuu
CAeyeT He paHee, deM depe3 3-4 HeOeAu OT
MOMEHTA. OIIEPATHBHOTO  BMENIATEABCTBA, B
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Puc. 14. Y3U 6oAbiebepLoBoro Hepsa, B-
PEXUM.

Busyaausupyercs TEPMUHAABHAS HEBpOMa
no0aBOYHOM BETBU OOABIIIEGEPIIOBOTO HeEpBa C
BOBAEYEHHEM B PYOEll, OIIPENEACHEI €€ pa3Mepkl; a
- TEepPMHUHaABHAS HEBpPOMa MeEITUAABHOM
no0aBOYHO BeTBH OOABIIEOEPIIOBOTO HEpBa; O —
BOBA€YEHHE HEBPOMEI B pPyOelr.

Fig. 14. Ulirasound of the tibial nerve, B-mode.

A terminal neuroma of the accessory branch of the
tibial nerve with involvement in the scar is
visualized, the sizes of the terminal neuroma are
determined, a — terminal neuroma of the medial
accessory branch of the tibial nerve; b -
involvement of the neuroma in the scar.

cpenHeM depe3 31 neHsb. /[laHHbIEe IPEACTABACHBI
B Tabauile No2.

Pacripeneaenne YacTOTBhI IHOBPEXIECHHUMH:
Ha BEPXHUX KOHEYHOCTSIX AMIHPOBAA yPOBEHb
naeda (18 xkoHeyHOCTEeH M3 27), HA HUKHUX —
roreHu (34 KoHewHocTH wu3 65). Ilpu sTOM
IOBPEXIEHUS HUKHUX KOHeYHoCTeH
BCTPEYAAUCH B JAHHOM BBIOOpPKE ITAITMEHTOB B 2
pasa uaime, 4yeM BepxHux (70%). B o6oux
CAy4Yadx IIPEeBaAHMPOBAAU I[IOPasKEHHUsS Ha A€BOHU
cTopoHe (54 u3 92 KoHewHOCTeH).

BoBaedyeHHe KOHIIOB HEPBOB KYABTH B
pyberr ormedeHo B 25% caygaeB (23
KOHEYHOCTH). Haanuwne MeTaAANYeCKUX
OCKOAKOB HEIIOCPEIACTBEHHO B MATKHUX TKaHIX
KyABTH OIpeneAsganoch B 26% caydaeB (24
KOHEYHOCTH); FfeMaTOM B MSATKHX TKAHIX KyABTHU
- B 9% caydaeB (9 koHeuHOcTed). [Ipu atom
METaAAUYEeCKHEe  OCKOAKH  COIIPOBOXKIAAUCH
«MEPIIAIOIIIM apTedarToM» co cBoei
noBepxHocTH npu LUK (puc. 15).

[TopBeprauch IIOBTOPHOMY/HEOTHOKPAT-
HOMY XHUPypPrU4ecKOMYy BMEIIATEeABCTBY IIpU
opMHUPOBAHUU KYABTH 74% aMIIyTHPOBaHHBIX
KOoHeuyHocTe¥ (68 KoHeuHoctell). [Ipu stom B
88% cayuaeB u 6oaee TepMHUHAABHBIE HEBPOMBI,
B TOM YHCA€ IIOTE€HIIHMAABHBIE, OTCyTCTBOBAAU Y
IaIueHToB, KOTOPBIM KYABTH 6p1Aa
cchopMHEpOBaHa [OATAIIHO (C  I[IOBTOPHBIMU
XUPYPTUIECKUMH BMELIATEALCTBAMH).

Pacnipeneaenne TH u IITH B crpykrype
BEpXHEH KOHEYHOCTHU (cymMmapHO 36 HeBpoM)

Tabauma Nel.

CpenHasa maoumianhb nomepevyHoro cedeHus (IIIIC) Ha pa3HBIX YPOBHAX

HepBa KyABTH H HA KOHTpAaTepaABHOﬁ KOHEYHOCTH.

Jlokanuzanus
Bepxuue koneunocty, ITIIC B cm? Hmxane xoreunocty, IITIC B cm?
YpoBeHb u3MeHe
CpenuH- JlokTe- Jlyuesoii | Ilambne- Cepanui- Bbonpmme- Jlob6aBou- Mano6ep-
Bup mepsa HBII HEPB BOI HEpB HEPB BOI1 HEpPB HBII HEPB OepLOBEIIl | HBIC BETBH | IOBBII HEPB
HEpB HEPBOB
Ha 0,080+0,02 | 0,088+0,0 | 0,088+0, 0,02 0,460,106 0,19+0,04 - 0,09+0,02
KOHTpJIaTEPaIbHON 4 24 019
KOHEYHOCTH
Heps B 0,18+0,07 0,14 0,11 0,02 0,54+0,17 0,28 - 0,09
TIPOKCUMATBHBIX (0,09-0,35) (0,07- (0,06- (0,02- (0,26-1,15) (0,14-0,68 (0,05-0,40)
oTaenax 0,36) 0,26) 0,02)
Korter nepsa Ha 0,25 0,22+0,09 0,14 0,02 0,82 0,32 0,03 0,09
KymbTe (0,0,09- (0,07- (0,03- (0,02- (0,47-2,10) | (007-1,72) | (0,03-0,10) | (0,04-0,50)
1,11) 0,46) 1,18) 0,02)
0,18 0,26+0,12 0,10 - 1,01+0,35 | 0,31+0,13 - 0,48
INorenmmansnas TH | (0,18-0,18) (0,09- (005- (0,43-1,55) | (0,14-0,49) (0,30-0,67)
0,37) 0,15)
Cdopmmpoaras 0,53+0,19 | 0,46+0,10 | 0,35+0,1 0,06 1,49 0,56+0,17 | 0,21+0,09 0,21+0,06
TH (0,34-0,96) (0,35- 3(0,21- (0,06- (1,20-1,52) | (0,38-0,78) | (0,15-0,31) | (0,15-0,30)
0,61) 0,52) 0,06)
*TH — TepMuHaTIBHAST HEBPOMA.
www.rejr.ru | REJR. 2025; 15(1):150-166 DOI: 10.21569/2222-7415-2025-15-1-150-166 160
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OBIAO CAEOYIOUTMM: CpPEAUHHBIH HepB — 12
KOHIIEBBIX HEBPOM (M3 HUX 1 IIOTEHIIMAAbHAasd),
AOKTEBOU HepB — 14 (43 HUX 4 IOTEeHIIHMaAbHEIE),
Ay4eBOM HepB — 9 (M3 HUX 2 [OTEHIIHMaABHEBIE),
aAblleBOM HepB —1.

Ha BuzxkHel KoHeYHOCTH BbIgBAeHO 35 TH
u [ITH cymmapHO: cemasuInsblii HepB — 12
KOHIIEBBIX HEBPOM (M3 HUX 8 IOTEHIIMAABHEBIE),
GoablrebeprioBeIi HepB — 17 (M3 Hux 9
OTEHIIMaABHbBIE), MaAOOEpPIIOBLIH HEpB — 6 (U3
HUX 2 IIOTeHIINAaABHEIE) (puc. 16, 17).

Pacnipeneaenue HeBpoM II0 BUAY HEpBa Ha

BepxHeH M  HUXHEH  KOHEYHOCTH  ObIAO
CAEAYIOILHIM: Ha BepxXHEU KOHEYHOCTH
chopMHUpPOBAHHBIE TEPMUHAABHBIE HEBPOMBI

IPaKTUIECKH C PaBHOIM YacCTOTOH BBISIBASIAUCH
Ha KOHIIAX CPEIWHHOTO U AOKTEBOIO HEPBOB
(87% u 34% cOOTBETCTBEHHO), IIOTEHIINAABHEBIE
TEepMUHAABHBbIE HEBPOMEBI Yallle BBISIBAIAWCH Ha

KOHIIaX AOKTEBOro HepBa (57%); Ha HUKHeEU
KOHEYHOCTU C(POPMHUPOBAHHBIE TEePMUHAALHBIE
HEBPOMBI Yallle BBIIBASAUCH Ha KOHIAX
6oabItiebeprioBoro Hepsa (50%), MOTEHITHAABHBIE
TEePMHHAABLHBIE HEBPOMBI MNPAKTUYECKH C
PaBHOM dYacTOTOM BBIIBASIAWCE Ha KOHIAX
CEeAAUIIIHOTO U OOABIIEOEPIIOBOTO HEPBOB.
IanHble IpeacTaBAeHbI B TabAauiie No3.

Bce mammeHTBI ¢ HEBPOMaMH OTMEYaAu

CpaHTOMHBIe OILIYIIIEHHUA B OTCYTCTBYIOIIIEM
CppaI‘MCHTC KOHEYHOCTH, HOI[BCpI‘H.ICﬁCH
AMIIyTallru.

Ha konne nepudgepudeckux HEPBOB B 71
cay4dae u3 181 BBISIBAE€HBI IIPU3HAKU
TepMHUHaAABLHBIX HEBPOM (IIOTE€HIIMAABHBIE U
cchopMHEpPOBaHHEIE CyMMapHO) U,
cooTBeTCTBeHHO, 110 KOHIIOB HepBOB 0e3
IIPU3HAKOB TEPMUHAABHBIX HEBPOM. Y IIATH
IareHToB c BBIPasKEHHbBIM 6oaeBBIM

Tabaunma Ne2. CpoKH BBISBAEHHSI TE€PMHHAABHBIX HEBPOM B JAHSX CO CPEAHHMH
3HadYeHuamu (Me).
KOHCUHOCTE Cdopmuposannrsie TH ITorenumansubie TH
nocie OT nociie A/P nocie OT nociie A/P
BepxHsis KOHEYHOCTB 127.0 100,0 37,0 30,0
(38 mo 354) (27 -343) (14 - 256) (14 - 255)
Huxusis KOHEUHOCTD 19,5 12,5 73,0 750
(33-228) (14-228) (28-362) (28-355)
*A/P — amnytarmst/peammyTars, OT — orHecTpensHas TpaBMa.

" a. Ockonok
BHYTPU
TePMUHAnNBHOM
HEBPOMbI

Puc. 15 (Fig. 15)

Puc. 15. Y3U ArokTeBoro Hepsa, pexxum LLAK.

Busyaansupyercsa HHOPOIHOE TEAO
(MeTasamgeCKuUit OCKOAOK) B CTPYKTypE
TEPMHUHAABHOM HEBPOMBI AOKTE€BOTO HEpBa, a —
OCKOAOK BHYTPH TE€PMUHAABHOM HEBPOMBIL.

Fig. 15. Ultrasound of the ulnar nerve, color
Doppler mode.

A foreign body (metal fragment) is visualized in the
structure of the terminal neuroma of the ulnar
nerve.

CHUHIPOMOM U AOKAALHOM G0OA€3HEHHOCTBIO IIPHU
KOMIIPECCHUH JATINKOM B IIPOEKITNHU
TepMHUHaAABHBIX HEBPOM IIPOOIIEPHUPOBAHBI &
KOHIIOB HEPBOB, Ha 4 M3 HUX TepMHHaALHBIE
HEBPOMBI IIOATBEPXKIEHBI, HCCEeYeHb! (puc. 18-
20); 4 KoHIIa HepBa OBIAM BOBA€YEHLI B

BBIPasKEHHBIH pPyOI110BbIH IpoIlecc c
CYIIIECTBEHHBIM  yTOAIIIEHMEM  KOHIIOB  0e3
JIOCTOBEPHBIX IPU3HAKOB TEePMHHAABHBIX

HEBPOM HHTpPaOI€pPallOHHO, YTO BOIIAO B
TPYIILYy AOXKHOIIOAOXKHUTEABHBIX PE3yABTATOB. 03
manyeHTa C BBIIBAEHHBIMH TePMHUHAALHBIMU
HEBpOMaMH He HYXIaAUCh B OIE€paTHBHOM
BMEIIATEABCTBE B CBSI3H c HU3KOH
HHTEHCUBHOCTBIO GOAEBOTO CHHAPOMA B KYALTE,
OTCYTCTBUEM AOKAABLHOM O0A€3HEHHOCTH B TOYKE
HaJl TepMUHaAbHOM HeBpoMo#. Takske mpu
IIEpEecCMOTpe 2 MaIMEHTOB C COXPAaHHAIOIIHUMCS
6oaeBBIM CHHIIPOMOM 6e3 IIPU3HAKOB
TepMHUHaABLHBIX HEBpoM Ha Y3U ObIAO BBIIBAEHO
2 TepMHHAABHBIE HEBPOMBI, BH3yaAHU3allvsd
KOTOPBIX Oblaa KpaiiHe 3aTpyAHEHA B CBA3U C
BOBA€UYEHHEM B PYOIIOBBIM IIPOIIECC, UTO BOIIIAO
B TPYIILy AOKHOOTPULIATEABHBIX PE3YALTATOB.
JaHHbIE OIIPEIEACHUSI  YyBCTBUTEABHOCTH,
CIIeIIN(PUIHOCTH, TOYHOCTU U 3PPEKTUBHOCTHU
MeTo/a TIPECTaBAEHbI B TabauIle No4.

OGcy:xaenue.

B oranume ot TpaBM HepHpepUIecKUX
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Puc. 16 (Fig. 16)

Puc. 16. uctorpamma.

Pacmipeneserrie HeBpoM (chopMHpOBaHHAA TEPMUHaABHASA HEBPOMa, IIOTEHIIMAAbHAS TepMHHaAbHAd HEBpPoOMa)
Ha BEpXHENW KOHEYHOCTH: CPEAUHHBIN HEPB, AOKTEBOM HEPB, AY4EBOM HEPB, IAABLIEBOM HEDPB.

Fig. 16. Histogram.

Distribution of neuromas (developed terminal neuroma, potential terminal neuroma) in the upper limb: median
nerve, ulnar nerve, radial nerve, digital nerve.
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Puc. 17 (Fig. 17)

Puc. 17. TucTorpamma.

PacupeneseHue HeBpoM (chopMUpOBaHHAs TepPMHHAABHAsS HEBPOMaA, IIOTEHIIMAABHASA TEPMUHAABHAsd HEBPOMA)
Ha HUKHEM KOHEYHOCTH: CEIAAHUIIHEBIN HEPB, O0ABIIIEOEePIIOBLIY HEPB, MAAOOEPIIOBBIN HEPB.

Fig. 17. Histogram.

Distribution of neuromas (developed terminal neuroma, potential terminal neuroma) on the lower limb: sciatic
nerve, tibial nerve, peroneal nerve.

www.rejr.ru | REJR. 2025; 15(1):150-166  DOI: 10.21569/2222-7415-2025-15-1-150-166 162



http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Tabaunma Ne3. PacnpeaseAeHHe HEBPOM IO BHAY HEpPBa Ha BepxXHeH H HHXKHEH
KOHEYHOCTH.
Heps Bepxusis KOHEUHOCTH HuoxHss KOHEUHOCTD
TH I[ITH TH I[ITH
CpenvHHEIH HEpB 11 1 - -
JlokreBoli HepB 10 4 - -
JIy4yeBoil HepB 7 2 - -
[lanbueBoil HepB 1 - - -
Cepanumseli HepB - - 4 8
BomnpmiebeprioBsIii HepB - - 8 9
Mao6epIioBbIi HEpB - - 4 19

Tabauma Ne4.

O1ueHKa 3(1)(beKTHBHOCTH YABTPaA3BYKOBOITO METOZa B BBIABACHHH

TCEPMHHAABHBIX HEBPOM Ha KOHIIAX nepucpepnqecxux HEPBOB KYABTH KOHEYHOCTH.

OHeHHBaeNiHH UyBCTBUTEIBHOCTB, %o CrenuduaaocTs, % Tounocts, % OddexTuBHOCTD, %
KpUTEpUI
BoisBnenne TH 97,1 96,4 96,7 96,8
Puc. 19 (Fig. 19)
Puc. 18. <PoTorpacms. WUHTpaonepauuoHHas | Puc. 19. PoTorpachms. UHTpaonepaLMOHHASA

KAPTUHA CEeAQAULLHOINO HepBAa, Mmakponmnpenapar.

Busyaansupyercsa
CEelaAMIIHOTO HepPBa.

TepMHHaAbHAS HeBpoMa

Fig. 18. Photo. Intraoperative picture of the sciatic
nerve, gross specimen.

Terminal neuroma of the sciatic nerve is visualized.

KAQPTUHAO COGCTBEHHOro MNAAbLLEBOrO HepBa 5
NAAbLLA KUCTU, MOKpONpenapar.

Busyaausupyercs TepMUHAABHAS HeBpoMa
COOCTBEHHOTO MAABIIEBOTO HEpBa S IaAblla IIPABOH
KHCTH.

Fig. 19. Photo. Intraoperative picture of the proper
digital nerve of the 5th finger of the hand, gross
specimen.

The terminal neuroma of the proper digital nerve of the
Sth finger of the right hand is visualized.

Puc. 20 (Fig. 20)

Puc. 20. <Potorpachus. HUHTpaonepaLMUOHHAs
KAPTUHA CEATAULLLHOTO HEPBA, MAKponpenapar.

Busyaausupyercs TepMUHAABHAS HEBpOMa
CEeIAaAWIITHOTO HepBa KyABTH Oeapa IIPU peaMIIyTalluu.

Fig. 20. Photo. Intraoperative picture of the sciatic
nerve, gross specimen.

Terminal neuroma of the sciatic nerve of the femoral
stump is visualized during reamputation.
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HEPBOB B OBITY, BBIIBACHHBIE TEPMUHAABHBIE
HEBPOMBI y IIAIIMEHTOB IIOCAE€ aMIIyTalluu IIpH
OTHECTPEABHBIX TpaBMax B 100% caydaeB
COIIPOBOXKJAANUCE CTPYKTYPHBIMH H3MEHEHUSIMU
IIPOKCHMAaABHOI'O KOHITa HepBa. [Ipu BbIgBAEHUU
axXorpauyuecKuxX IIPU3HAKOB IIOTEHIIHAABHOU
TePMUHAABHOM HeBpPOMBI Heobxomumo Y3U B
OUHAMHUKE [AS HUCKAIOYEHHS COOPMUPOBAHHOHU
TEepPMHUHAABHON HEBPOMEBI, romaexkailrei
OIEPATHBHOMY A€CYEHHIO.

HecmoTps Ha TO, YTO HE OTMEYaAOChb
YeTKOH II0CA€0BATEABPHOH B3aUMMOCBS3U B BHU/E
YBEAWYEHHS pPa3MEpPOB TEPMHHAABHBIX HEBPOM
3a OIIPENEACHHBIHM OTPE30K BPEMEHH, HMEAACh
TEeHIEHIIUI K YBEAUYEHHUIO IAOIIA AU
TIOIIEPEYHOI0 CEYEHUT HEBPOMBI C YBEAUUEHHUEM
00111eT0 BPEMEHHOTO MHTEPBAaAA, IIPOLIEAIIETO C
MOMEHTa aMIIyTanul/peaMmiyraiiuu. J[lanHoe
3aKAIOYEHHE COOTBETCTBYET MJAHHBIM HAYYIHBIX
cTaTell KOAAET, KOTOpble TakK XK€ OTMedaroT
TIOAOXKHUTEABHYIO B3aUMOCBSI3b MEeXKIY
JNaBHOCTBIO TPaBMbI U IIAOLIAABIO IIOIIEPEYHOTO
CEYEHUSI TEPMHUHAABHON HEBPOMBI.

Coraacuo mauuHbM Y. Endo ¢ coast. [9],
HeBpoMa MOXKeT OBITH 3aMeTHa yxKe depe3 8
OHEH IIocA€ IIPOHHKAIOIIEH TpaBMbI, HO dallle
BCcero HabAgasach y MalueHToB crycta 150
nHeH 1ocae TpaBMbI. [Ipu 3TOM BEpPOSTHOCTH
pa3BuUTHsS HEBPOMBI yBeaumduBaeTcsa Ha 30%
KasKObI  Mecdll IIocae TpaBMBI. Takske
HabAIOAAACH  IIOAOKUTEABLHAS  B3aHUMOCBL3b
Mexay paBHocThio TpaBMbl u [ITIC TH. Ognako
AUTEPATYPHBIX  [OAHHBIX, COOTBETCTBYIOIINX
IIOAYYIE€HHBIM JaHHBIM O CPpoKax (hOpPMHUPOBaAHUSI
TE€PMHHAABHOM HEBPOMBI,  HEIIOCPEIACTBEHHO
IIPHU OTHECTPEABHOM TpaBMe, He HaWOEeHO, 4TO

IOATBEPKIAET aKTyaAbHOCTDb JaHHOU
IPOOAEMEI.

[To pesyapratam wuccaenmoBanug C.C.
BorogasaeHnckoro, IAOIIAE TIOTIEPEYHOTO

CeYeHHsl TEPMHHAABHOM HEBPOMBI Takke B 1,5-
2 paza unpesbrnaer IIIIC kKoHma Hepsa
IpOKCHMaAbHee [6], YTO TakxKe HabOAI0IAAOCH B
JaHHOM HCCA€NOBaHHU. B mauHHOM rpymnmne
IaIlMEHTOB aMIIyTalluM HHXKHHUX KOHEYHOCTEH
BBIIIOAHEHBI 70% IMaleHTOB, 9TO HE
IIPOTHUBOPEYUT JaHHbIM CTaTUCTUYECKOTO
aHaAu3a 9KCIEPTHO-PEabUANTAITMOHHBIX
XapaKTEePHUCTUK HUHBaAUIHOCTH B xome
npoBeaenus CBO, rme 9ToT [TOKasaTeAb
cocraBuA 84,6% [3]. Ha ocHOBaHUHK 4€ro MOXKHO
CIeAaTh BBIBOJ, YTO HEOOXOOUMBI HAaAbHEHIIINe
pa3paboTku 3aIUTHBIX MEXaHHU3MOB
SKHUIIUPOBKU BOEHHOCAYZKAIITHX AT
MUHUMH3AIUN TpaBM Hauboasee ya3BUMBIX
gacTed Teaa, NMPUBOASIINX K HHBaAHAM3AIINHA
PaHEHBIX.

Haanmume MeTaaANYEeCKHX OCKOAKOB B
MATKUX TKaHIX KyABTH KOHEYHOCTH, a 3a49acTyIo
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U OPYTUX AOKAAM3aIUM TOAOBBI, TYAOBHUIA U
KOHEeYHOoCTe! y JaHHOW KaTeropuu IallleHTOB
JleaaeT HEBO3MOXKHBIM BbIlIoAHeHue MPT, kak
«30A0TOTO CTaHOapTa» UCCAEOOBAHUS HEPBHBIX
cTBOAOB. BcaemcrBue dero, Y3M BbIXOAUT Ha

IIEPBOE MECTO B JAHUATHOCTHKE JAaHHBIX
TIaTOAOTUYECKHUX U3MEHEHUH.
HpI/I 9TOM OOJHHUM 13 pemaroImx

npeuMmyiecTs Y3U mnepudeprdecKux HEPBOB,

IIOMHMO BBICOKOHU YYBCTBUTECABHOCTHU u
CI'ICI_II/ICbI/I‘-IHOCTI/I MeToaa, ABALETCA
HEHMHBA3HUBHOCTH METOONKHN HCCAEOOBaAaHHA,

OTCYTCTBHE AyYEBOI HAarpy3KH Ha OOABLHOTO,
IPOBEIEHUE UCCAEOBAHUS B PEKUME PEAABHOTO
BpPEMEHH, a TakKe MHUHHMAaABLHBIE
SKOHOMHYECKHE 3aTPaThl Ha UCCAEIOBAHUE.

YABTPA3BYKOBOE HMCCAEIOBAHUE ITO3BOAIET
OLIEHUTH HE TOABKO COCTOSTHHE ITPOKCHMAaABHBIX
KOHIIOB TIepU(EPUIECKUX HEPBOB M CaMOTro
HEPBHOTO CTBOAa HA MPOTSIKEHUH BCEH KyABTH
aMIIyTUPOBaHHOMU KOHEYHOCTH, HO u
OKPY?KaIOIUX TKaHel, OIIeHUTb KOHTYPhI KOCTHU
KYABTH, BBIIBUTH KOCTHBIE OTAOMKH, HHOPOHBIE
Tera (METaAAMYEeCKHE OCKOAKH), TeMaTOMbI
MSATKUX TKaHEW KYABTHU, TaK¥Ke SBASIOIIUECS
OpUYMHaMU OOAEBOTO CHHApOMAa 3a CYeT
KOMITPECCUU HEPBHBIX CTBOAOB, MATKOTKAHHBIX
CTPYKTYP.

3axioueHue.

[Tpu oTHECTPEABLHOH TpaBMe y MallUeHTOB,
TIePEHECIITIX aMITyTaluio KOHEYHOCTeH,
YABTPA3BYKOBOU METO UCCAETOBAHUS SIBASIETCS
3P PEKTUBHBIM B OILIEHKE COCTOSTHUS
HOPOKCUMAABHBIX  KOHIIOB  Hepu(EepPHUIECKUX
HEPBOB U BBISBACHHUHU T€PMHHAABHBIX HEBPOM.

C 1eAbl0 HCKAIOYEHUS TEPMUHAABHOU
HEBPOMBI TIPOKCUMAABHBIX KOHIIOB
nepruepUIeCcKuX HEPBOB KyAbTEH
aMIIyTUPOBAHHBIX KOHEYHOCTEH HCCAEIOBaHUE
cAeyeT ITPOBOAUTE He paHee, yeM depe3 31 aeHb
OT MOMEHTA OTIEPATHUBHOTO BMeEIIATEALCTBA.

OxorpadudecKuMu KPUTEPUIMU
TEepPMHUHAABHON HEBPOMEBI, rozmaexkailmei
ONEPATUBHOMY BMEIIATEABCTBY, SBASIOTCS:
cchopMupoOBaHHAs TEpPMHHaAbHas HEBPOMA,
TIAOIIAb IOIEPEYHOr0 CeYEeHUs KOTOPOH B 2 u
GoAee pasza IIPEBBINIAET TIAOIIAAL ITOIIEPETHOTO
cedeHUs KOHIlAa HEPBa MPOKCUMaAbHEE HEBPOMBI
B COYETAaHUU C BBIPAXKEHHOH AOKaABHOM
OOAE3HEHHOCTHI0O B  00AACTH  BBISIBAECHHOM
TEPMHHAABHOM HEBPOMBI NPU KOMIIPECCHUH
JIQTYUKOM.

UcTounuxr ¢punancuposanusg u
KOH(VIMKT UHTEPECOB.

ABTOpPBEI [OAHHOM CTaTbU HOATBEPIUAH
OTCyTCTBUE duHAHCOBOM IO AE P3KKU
UCCAEIOBAaHUS U KOH(PAUKTA HWHTEPECOB, O
KOTOPbBIX HEOOXOIUMO COOOIIIUTE.
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