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Bo3MoXXHOCTH yNbTPa3BYKOBOU ANarHOCTUKHK ekt
B OLLeHKe TpaBMaTU4YeCKOro NoBpeXAeHUs
nepudepuyeckux HepeoB npu 60eBoi TpaBMe

A.B. TatapuHa, C.H. [lybposckux, 3.A. ['ymepoBa

LleHTpanbHbIA BOEHHBIA KIMHWUYECKUA rocnuTanb MMeHn A.A. BuwuHesckoro, KpacHoropck, Poccuitckas ®epepaums

AHHOTALIMA

06ocHosaHue: TpaBMaTU4ECKOE NOBPEXAEHNE Nepudepryeckux HepBoB ABNSETCS CYLLECTBEHHOW KIIMHUYECKON U COLM-
anbHoM Npobnemon 1 xapakTepuayeTcs BLICOKMM YPOBHEM WHBAMAM3ALMM Y MOJIOAbIX MALMEHTOB.

Lless: oueHNTb auarHocTUYecKyo 3QheKTMBHOCTb YNbTPa3ByKOBOro UCCNEL0BaHNSA B AUArHOCTUKE MOBPEXEHUI Nepu-
(bepuyecknx HepBoB npu boeBoI TpaBMe.

Memodel: obcnepnoBaHo 163 naumenTa (362 nepudepuyeckux Hepea). [laBHOCTb TPABMATMYECKOTO MOPaXeHWs HepBOB
coctaBuna 2-273 pHeit. Bce naumeHTsl — MyxunHbl B Bo3pacte 20-48 net. YnbTpasBykoBoe uccriefoBaHWe NpoBOAUNM
C MCNOJIb30BaHNEM NIMHENHbIX AaTumMkoB 7—17 MIy Ha annapate ACUSSON S2000 no craHaapTHoM MeTofuKe B B-pexume,
B NPOA0JIbHOM M MOMNEPEYHON NNOCKOCTAX CKaHUPOBaHMS, C UCMOMNb30BaHNEM [0MNEPOBCKUX MeTOAMK. C Lenbio oLeHKK 3¢-
(EKTUBHOCTW [MArHOCTUKM NMPUMEHSANN CTAaTUCTUYECKUA aHanu3. BblumcieHne onepauMoHHbIX (HYBCTBUTENBHOCTb W CreLm-
(UYHOCTb) M UHTErpanbHOM (TOYHOCT) XapaKTEPUCTUK NPOBOAMIM MO METOMMKE KAaYeCTBEHHOW OLEHKW pedepeHTHoro (one-
paTMBHOE BMeLLaTeNbCTBO) M M3y4yaeMoro MeTopa (ynbTpasByKoBOE MCCNeA0BaHue).

Pe3ynbmamei: npudnHON noBpexaeHus nepudepuyeckux HepBoB Obina boesas TpaBMa. B 120 (73,6%) cnyyasx no-
BPEXAEHNA KOHEYHOCTEN COMPOBOXAANMCh TPaBMaMM KOCTHO-CYCTaBHOO annapata 1 noBpexaeHneM cocyaos. 274 (75,7%)
HepBa bbinM C NpU3HaKaMM TPaBMaTUYECKOrO MOBPeXeHMs. M0BpeKAEHUS HECKONBKUX HEPBOB OTMeueHbl Y 95 uyenoBek
(58,3%). Yawe noBpexpanuch HepBbl BepXHUX KoHeuHocTed — 185 (67,5%), HepBbl HUKHUX KOHeuHocTel — 89 (32,5%).
KoHTY3WOHHbIE CTPYKTYpHbIe M3MEHEHUs oTMeueHbl Y 181 (66%) Hepea. HapylueHne aHaToMWU4eCKoW LENOCTHOCTU AuarHo-
cTUpoBaHo y 46 (16,8%) Hepeos, nonHoe — B 29 (10,6%) cnyyasx ¢ HaMuMeM apacTasa Mexay KOHUamu HepBa. B paHHue
CPOKM Nocne TpaBMbl B6AM3M HepBa BM3yanM3MpOBaIMUCh PaHeBOW KaHan, reMaToMbl, B 4 cryyasx B 060510uKax HepBa Bu-
3yanu3upoBanocb WHOPOAHOE TeNo MeTaNsIMYeckon MmnoTHocTu. [lo npowecTBuM 3 Hed. OT MOMEHTA TPaBMbl 0TMeYanoch
0bpa3oBaHMe KOHLLEBLIX HEBPOM. Pa3mepbl HEBPOM COCTaBASIM: A1s NpoKcMMankHoro koHua — ot 0,5x0,3 go 1,6x0,6 cMm,
Ana puctanbHoro KoHua — ot 0,4x0,2 po 1,3%0,6 cM, aBacKkynspHble. lpunexallme y4acTku HepBa Ha NPOTsKEHUN 3-5 cM
ObINM YTONLLEHDI, XapaKTEPU30BaNMCh COXPAHEHWEM 3XOCTPYKTYpbI, HO C YTOLLEHMEM BCex (hacuMKyn, 0TMeYancs KpoBo-
TOK no nepudepumn Hepea. Kpaesoe noBpexeHue HepBa oTMevanock B 17 (6,2%) cnyyasx. [pu dhopMupoBaHuM KpaeBoii
HEBPOMbI (DUKCMPOBANOCh 3HAUYUTENbHOE YTONLeHue HepBa B 1,4—3,2 pa3a Ha HebonbwoM paccrosHum (o1 0,4 no 1,5 cm)
C moTepeii Ny4yKoBOM AUPGhEpPeHUMPOBKU YaCTU HEPBA, BbIPAXKEHHBIM CHUMEHWEM 3XOrEHHOCTW M OTCYTCTBMEM [O0MEpOB-
cKoro curHana. Cpaaenenve HepBoB B 47 cnyyasx (17,1%) conpoBoxzanoch YToNLieHMEM HepBHbIX cTBoMOB B 1,2-2,3 pa3a,
HEYETKOCTBIO KOHTYPOB, CHUMXEHWEM 3XOreHHOCTH, CYLLECTBEHHBIM U3MEHEHWEM CTPYKTYpbl HepBa. lpuumHaMu caaBneHuit
ABNANMUCL PYOLIOBbIE M3MEHEHWS, FEMATOMbl, MHOPOAHbLIE TeNa, KOCTHbIE OTNIOMKM, B 2 Cy4asx — Cruubl OT annapaToB
BHeLUHei dukcauwm. [poonepuposatbl 106 nauueHToB.

3arnoyeHue: YyBCTBUTENBHOCTb YNIbTPA3BYKOBOMO UCCNief0BaHuUA cocTasnseT 96%, cneumduyHocte — 67%. K ocoben-
HOCTAM 00CnefoBaHNA OTHOCATCA Hanuuue o6LIMPHBIX AedeKTOB MAMKWUX TKaHeW, annapaToB BHELHeW QUKcaLuu, 3Haum-
TENbHO 3aTPYLHAKLMX NPOBELEHMe nccnefoBaHus. [luarHocTuyeckas TouHocTb coctasnseT 91%. OcHOBHOM NpUUYMHOI NOX-
HOMONOXUTENbHBIX (6,6%) 1 NnoxHooTpuLaTenbHbIX (2,8%) pesynbTatoB ABNAICSA BbipaXKeHHbIA pybuoBbii npouecc (70%).

KnioueBble cnosa: TpaBMaTU4eCKoe noBpex<aeHue HepBa; yNbTpa3ByKoBoe UCCenoBaHue I'IEpM(bEpMLIECKVIX HEepPBOB;
[ONarHoCTuKa I'IOBpE)K,U,EHMﬁ HEpPBOB.
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Ultrasound diagnostics in the assessment of traumatic
peripheral nerve damage in combat trauma

Alena V. Tatarina, Svetlana N. Dubrovskikh, Elmira A. Gumerova

Central Military Clinical Hospital of A.A. Vishnevsky, Krasnogorsk, Russian Federation

ABSTRACT

BACKGROUND: Traumatic peripheral nerve damage is a significant clinical and social problem, which is characterized by a
high level of disability in young patients.

AIM: To assess the diagnostic efficiency of ultrasound in the diagnosis of peripheral nerve damage in combat trauma.

METHODS: A total of 163 patients (362 peripheral nerves) were examined. The duration of traumatic nerve damage was
2-273 days. All patients were men aged 20-48 years. Ultrasound was performed with 7-17 MHz linear transducers on an
ACUSSON S2000 device using standard technique in B-mode, in longitudinal and transverse scanning planes, with the use of
Doppler techniques. Statistical analysis was conducted to assess diagnostic efficiency. Calculation of operational (sensitivity
and specificity) and integral (accuracy) characteristics was performed by the qualitative assessment of the reference method
(surgical intervention) and the method under study (ultrasound).

RESULTS: Peripheral nerve damage resulted from combat trauma. In 120 (73.6%) cases, injuries of the limbs were
accompanied by injuries of the osteoarticular apparatus and vessels. A total of 274 (75.7%) nerves had signs of traumatic
damage. Multiple nerve injuries were observed in 95 (58.3%) people. Nerves of the upper extremities were damaged more
frequently (185 [67.5%]) compared to nerves of the lower extremities (89 [32.5%]). Contusional structural changes were
observed in 181 (66%) nerves. Impairment of anatomical integrity was diagnosed in 46 (16.8%) nerves, while complete
impairment was found in 29 (10.6%) cases with the presence of diastasis between the nerve ends. Early after injury, a
wound canal and hematomas were visualized near the nerve. In 4 cases, a foreign body of metallic density was visualized
in the nerve sheath. After 3 weeks from the moment of injury, terminal neuromas were observed. The neuroma sizes for
the proximal and distal ends were 0.5%x0.3 to 1.6x0.6 cm and 0.4x0.2 to 1.3x0.6 cm (avascular), respectively. Adjacent
sections of the nerve over 3-5 cm were thickened and characterized by echo structure, however, with thickening of all
fasciculi and blood flow observed along the periphery of the nerve. Marginal nerve damage was observed in 17 (6.2%)
people. In case of marginal neuroma, a significant nerve thickening of 1.4-3.2 times over a short distance (from 0.4 cm
to 1.5 cm) with loss of bundle differentiation of the part of the nerve, pronounced decrease in echogenicity, and absence
of Doppler signal was detected. Nerve compression in 47 cases (17.1%) was accompanied by 1.2-2.3 times thickening of
nerve trunks, indistinct contours, decreased echogenicity, and significant changes in the nerve structure. Compression was
due to cicatricial changes, hematomas, foreign bodies, bone fragments, and — in 2 cases — spokes from external fixation
devices. A total of 106 patients underwent surgery.

CONCLUSIONS: The ultrasound sensitivity and specificity were 96% and 67%, respectively. The peculiarities of the
examination included extensive soft tissue defects and external fixation devices, which significantly complicated the
examination. The diagnostic accuracy was 91%. A pronounced cicatricial process (70%) was the main cause of false-positive
(6.6%) and false-negative (2.8%) results.

Keywords: traumatic nerve damage; nerve ultrasound; diagnosis of nerve damage.
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