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MHTPAONEPALUOHHAA '-‘POTOAVIHAMVI‘-IVECKAE BU3YAAU3ZALUA OKOAOLWLUTOBUAHDIX XEAE3 C
MPUMEHEHUEM 5- AMUHOAEBYAUHOBOMU KUCAOTDI

1 PrEBOY BO «BOEHHO-MEAULMHCKAS akaaemms menn C.M. Knuposay MuHmMcTepctsa 060poHbl Poccumckon Peaepaumu, r. COHKT-
MetepObypr, 194044, yn. Akoaemnka Aebeaesa, a. 6, Poccus
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Pesiome. OCHOBHbIM METOAOM AEHEHUA MAHUADECTHBIX OOPM MEPBUYHOTO U TPETUYHOTO TMNEPNAPATUPEO3A IBASETCS XMPYpPruieckuu. MNpum
3TOM, YCMNELUHOCTb ONEPATUBHOIO BMELLIATEALCTBA OMPEAEAIETCA YAOASHUEM BCEM MATOAOTUMHECKM M3MEHEHHOM MAPATMPEOUAHOM TKAHM.
HecmoTps Ha TO, YTO TOABKO MHTPAOMEPALLMOHHOE CHIKEHME YPOBHS MAPATTOPMOHA MOXET AOCTOBEPHO MOATBEPANUTE PAAMKOABHOCTb BME-
LLIOTEABCTBA, HO CETOAHALLHWIA A€Hb PA3PABATHIBAOTCS METOAMKN COAYOPECLEHTHOM AUATHOCTUKM, MO3BOASIOLLIME B XOAE ONEPALUN BU3YTAU-
3MPOBATH U AMADAEPEHLMPOBATE U3MEHEHHBIE U HEM3ZMEHEHHbBIE OKOAOLLLUTOBMAHBIE XXEAE3bl. B CTATbE MPOAHAAMIMPOBAHbI PE3YABTATHI OO-
CAEAOBOHUA U A€YEHUS 9 MALMEHTOB C XMPYPIMYECKMMM 3A0OAEBAHUAMM OKOAOLLIUTOBUAHBIX XXEAE3, KOTOPblEe BblAM NPOONEPUPOBAHbLI C MC-
MOAb3OBAHUEM MUHUMOABHO WMHBA3MBHOM SHAOCKOMMYECKM-OCCUCTUPOBAHHON METOAMKM B YCAOBMIX MHTPAOMEPALMOHHOIO NAPATMPEOMO-
HUTOPUHIA C 5-OMMHOAMBYAEHOBOM KMCAOTOM. OBCAEAOBAHME BOAbHbBIX MPOBOAMAM B PAMKAX MEXAYHOAPOAHBIX MPOTOKOAOB M KAMHUYECKMX
pekomeHAaLMN. Bcem BOAbHBIM MPOBOANMAACH AOOMEPALLMOHHASN TOMMYECKAS AMATHOCTUKA MATOAOTMYECKU M3MEHEHHbBIX OKOAOLLIMTOBUAHbBIX
KEAE3, BKAIOYAIIOLLLAS YABTPO3BYKOBOE MCCAEAOBAHUE LLIEU U CLUUMHTUIPACOUIO C MTC-TEXHETPUAOM. MHTPAONEPALMOHHBIM MOUCK NAPATUPOM,
HOKOMAMBQIOLLIMX S-OMUHOAEBYAEHOBYIO KMCAOTY, OCYLLLECTBAIAM C MCMOAB3OBAHUEM MUCTOYHMKA MOAFPU3OBAHHOTO CMHETO LIBETA B YCAOBMAX
30TEMHEHHOM ONEPALMOHHOM. B pe3yAbTaTe MCCAEAOBAHMS YCTAHOBAEHO, YTO MPUMEHEHUE MHTPAONEPALMOHHOTO NAPATUPEOMOHUTOPUHIT
C 5-0OMMUHOAEBYAMHOBOM KMCAOTOM MO3BOAMAO OCYLLLECTBAATb MOUCK N AMCDIDEPEHLNAABHYIO AMATHOCTUKY HEU3MEHEHHBIX OKOAOLLIUTOBUAHBIX
XeAe3 U NAapATMPOM, TEM COMbIM CNOCOBCTBYS PAAMKAABHOCTM BMELLIATEALCTB, MPOOUACKTMKE NOCAEONEPALMOHHOIO MNONapATMPEO3A,
PELMAMBA U NEPCUCTEHLMKN 3000AEBAHMS. TAKMM OBPA3OM, DOTOAMHAMMYECKAS BU3YAAM3ALMA OKOAOLLIUTOBUMAHBIX XXEAE3 9BASETCS Be3onac-
HOM BCMOMOTATEABHOM METOAMKOM, HAMPABAEHHOM HO AOCTUXEHWE HOBOTO YPOBHS AOKO3ATEABHOCTU M BE30MACHOCTM ONEPATUBHBIX BMELLIa-
TEABbCTB MPU NEPBUYHOM U TDETUHHOM TMNEPNAPATUPEO3E.

KAloueBble CAOBA: XMPYPIUA OKOAOLLLUTOBMAHBIX XEAE3, TMNEePNAPATUPEO3, NAPATUPEOUAIKTOMMS, MHTPAONEPALMOHHDBIM NAPATUPEOMOHUTO-
PUHT, NTAPATUPEOMOHUTOPUHT, OAYOPECLEHTHAN AMATHOCTUKA, 5-OMUHOAEBYAMHOBAS KMCAOTA.
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INTRAOPERATIVE PHOTODYNAMIC IMAGING OF THE PARATHYROID GLANDS USING 5-AMINOLEVULINIC ACID
' S.M. Kirov Military Medical Academy of the Ministry of Defense , St. Petersburg, 194044, Academica Lebedeva str., 6, Russia

Abstract: The main tfreatment method of the manifest forms of primary and tertiary hyperparathyroidism is surgical. In doing so, the success of
surgical intervention is determined by the removal of all pathologically altered parathyroid tissue. In spite that the only interoperative increas-
ing of the parathyroid hormone may validate the radicalism of intervention, nowadays the fluorescence diagnostic, techniques, which pro-
vides the visualisation and differentiation of altered and unchanged parathyroid glands during the surgery, are being developed. The results
of examination and freatment of patients with surgical diseases of the parathyroid glands who were operated using a minimally invasive
endoscopically-assisted technique under conditions of intfraoperative parathyroid monitoring with 5-aminolivulenic acid. Examination of pa-
tients was carried out in the framework of international protocols and clinical recommendations. All patients underwent preoperative topical
diagnosis of pathologically altered parathyroid glands, including ultrasound examination of the neck and scintigraphy with 99 mTc-technetrile.
An infraoperative search for parathyroids accumulating 5-aminolevolenic acid was carried out using a polarized blue source in a darkened
operating room. As a result of the study, it was found that the use of intraoperative parathyroid monitoring with 5-aminolevulinic made it pos-
sible to search and differential diagnosis of not changed parathyroid glands and parathyroid, thereby facilitating the radicalism of interven-
fions, the prevention of postoperative hypoparathyroidism, relapse and persistence of the disease. Thus, photodynamic imaging of the para-
thyroid glands is a safe auxiliary methodology aimed at achieving a new level of evidence and safety of surgical interventions in primary and
tertiary hyperparathyroidism.

Keywords: parathyroid surgery, hyperparathyroidism, parathyroidectomy, intfraoperative parathyreomonitoring, parathyreomonitoring, fluo-
rescence diagnostics, 5-aminolevulinic acid.

MaTOAOMMS OKOAOLLIMTOBMAHBIX XXeAe3 (OLLXK) 3aHMAMaEeT TpeTbe MECTO MO PACMAPOCTPAHEHHOCTU CpeAM
3HAOKPMHHbBIX 3060AEBAHMM [1]. [TpU STOM XMPYPIMYECKUIN METOA SBASETCS OCHOBHbIM B AEYEHMU PA3AMHHBIX
doopM MNepnapaTMpeo3d. AaXe AOCKOHOABHOE 3HOHWME AHATOMMUK NepeaHen OBAACTU LLEN U TLLATEALHAS
AOOMEPALMOHHAS TOMMYECKAS AMATHOCTUKA HE BCErAQ MO3BOASIOT BO BPEMS onepdaumm oTamnimte OLLK oT ok-
PYXXQIOLLMX TKAHEN U AMCDADEPEHLMPOBATL 3A0POBbIE XEAE3bl OT NAPATUPOM [7]. X HENpEeAHaMEPEHHOE
MOBPEXAEHUE, YAQAEHNE UAU AEBACKYAIPUIALMS B XOAE XMPYPIMYECKOTO BMELLIATEALCTBA HA LLIMTOBMAHOM
xeaese (LX) v OLLX HepeAakOo NPUBOASIT K CEPbE3HbIM MOCAEACTBUSIM. B TO XXe Bpems yCneLluHOCTb onepa-
TUBHOTO A€YEHMA PA3AMYHBIX DOPM TMNEPNAPATUPEO3A OMNPEAEAIETCH YAOAEHMEM BCEM MATOAOTMHECKM MU3-
MEHEHHOM NAPATUPEOUAHOM TKAHU — OAMHOYHBIX MAM MHOXECTBEHHBIX AAEHOM MPU MAHUAOECTHBIX JDOPMAX
nepsuyHoro (MIMT) u TpeTnyHoro rmnepnapatpeosda (TIMT), U TOABKO MHTPA- M MOCAEONEPALMOHHOE Onpeae-
AEHUE YPOBHS MAPATUPEOMUAHOIO TOPMOHA M KOAABLIMA MOTYT MOATBEPAUTb POAMKAABHOCTb BMELLIATEABCTBA
[10]. B 1O »e BpeEMS, MO ACHHbIM PA3AMYHBLIX ABTOPOB Y 20-40% NPOONEPUPOBAHHbIX MO MOBOAY NMATOAOTMM LLLM-
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TOBMAHOM XXEAE3bI, PA3BMBAESTCH TPAH3IUTOPHAS TMMOKAAbLIMEMMS, MOMOBPETAIOLLLAS MOCTOAHHbIN XAPAKTEP Y 1-
5% GOAbHBIX [6, 8]. PUCK pa3BUTUA STUX OCAOXHEHMM BO3PACTAET MNPU BbIMOAHEHUM TMPEOUASKTOMMM MO MOBOAY
TOKCHYECKMX CPOPM 3000, AYTOMMMYHHOTO TMPEOUAMTA C KOMMPECCHEN OPraHoB Lwen, paka LXK u OLLX,
TPEOBYIOLLLETO BbIMOAHEHUS LLEHTPAABHOM AMMODAAEHIKTOMMU, MPU MOBTOPHBIX ONEPALLMIX HO XEAE3OX U pe-
TMOHAPHbIX AUMADATUHECKMX Y3AQX, A TAKXKE B CAYHOSIX HEAMADAEPEHLMPOBAHHOTO MPUMEHEHNS MUHUMOAD-
HO WMHBA3MBHbIX SHAOCKOMMUYECKM-ACCUCTUPOBAHHBIX M SHAOCKOMUYECKMX BMeLLateabcTB [5, 13]. Ha cospe-
MEHHOM 3TAMNE C LEABbIO MPOMUACKTMKM PA3BUTUS TMNONAPATMPEO3A M AMADAEPEHLUMAABHON AMATHOCTMKM
3A0POBbLIX M MATOAOTMHECKM M3MeEHEHHbIX OLLK pa3pabaTbiBAOTC METOAMKM, MO3BOAAIOLLME MHTPOOMNEPALLU-
OHHO MAEHTUIPULMPOBATL MAPATUPEOUAHYIO TKOHb M OLLEHWUTb €€ AOYHKLMIO. YCAOBHO 3T METOAMKM MOXHO
PA3AEAUTb HO AYYEBbIE, OCHOBOHHbIE HO BBEAEHMMU POAMODAPMIMIPENAPATOB C MOCAEAYIOLLLUM U3MEPEHMEM
MHTEHCUBHOCTU M3AYYEHMA OT TKAHEM M OMTUHECKME, MPEAYCMATPMBAIOLLIME CDAYOPECLIEHTHYIO BU3YOAMU3ALLMIO.
POAMOM3OTOMHbIE METOAMKM MO3BOASIOT C BbICOKOM TOYHOCTBIO BbISBUTb MATOAOTMHECKM M3MeHeHHble OLLLX, He
obecneymBas MASHTMADUKALMM 3A0POBBIX XeAe3. K ToMmy Xe, POAMOHABUIALMOHHAS XMPYPrs 0BAQACET Cy-
LLLECTBEHHbIMM HEAOCTATKAMM, OFPAHUYMBAIOLLMMM €€ MPUMEHEHUE, TAKMMM KAK AYH4EBAS HArPY3KA HO NALLM-
EHTA U XMPYPIMYecKyio Bpuraasy, HeOBXxOAMMOCTb PABOTLI B CNELMAABHO OBOPYAOBAHHOM OMNEPALMOHHOM U
BbICOKQOS CTOMMOCTb [?]. POTOAMHOMMYECKME METOAMKM AMLLIEHBI AOHHbBIX HEAOCTATKOB, O TAKXE MO3BOASIOT
MHTPAOMEPALMOHHO BU3YAAM3IMPOBATL M AMADADEPEHLMPOBATH KOK 3A0PO0BbIE, TAK M MATOAOTMYECKM M3IMEHEH-
Hble OLLLK, 4To 06YCAOBAEHO CMOCOBHOCTBLIO MAPATUPEOUAHOM TKAHM K GOAYOPECLLEHUMM B PE3YABTATE HAKO-
MAEHMS B HEM dPAYOPOGOOPOB [4]. TOKMMM CBOMCTBAMM OBACAQET MpoTonopdoUpmrH IX, obpasyoLmmncs ms 5-
OMMHOAEBYAMHOBOM KMCAOTBI (5-AAK), HOKQNAMBAIOLLMMCH B MUTOXOHAPMEX M MHTEHCUMBHO COAYOPECLMPYIO-
LLMM NPW ONTUHECKOM M3AYYEHMM C AAMHOM BOAHDBI B AMANa3oHe oT 385 A0 440 Hm [11].

LLeAb MCCAEAOBAHUA: OLLEHUTb BO3MOXHOCTU MHTPAOMEPALMOHHOIO NAPATUPEOMOHUTOPUHIA C MNPU-
MEHEHUEM 5-OMUHOAEBYAMHOBOM KMCAOTbI MPU XMPYPIMHECKOM AEHEHMM MATOAOTMM OKOAOLLIMTOBUAHbIX XXe-
AE3.

MaTepuaAabl U1 MeToAbI. [IPOBEAEH AHAAM3 PE3YABTATOB AMATHOCTUKM M XMPYPIMHECKOTO AEYEHMS 8-MM
©0AbHbIX MTMAT 1 1-ro TIMT. OB6CcAeAOBAHME BOAbHbBIX MPOBOAMAM B PAMKOX MEXAYHAPOAHBIX MOOTOKOAOB M KAM-
HUYECKMX pEKOMEHAALMN. ONpeAEAIAM CTAHAQPTHBIM HABOP AQBOPATOPHbLIX MOKA3ATEAEM: OBLLUMI U MOHM-
3MPOBAHHbBIN KAAbLLMM KPOBM, MAPATUPEOUAHBIM TOPMOH, 25-OH BUTAMMH A, MOYEBMHA M KPEATUHMH KPOBM,
PACYET CKOPOCTU KAYOOYKOBOM PUABTPALMM, OOCHOP KPOBU M LLEAOYHAS GPOCHATA3A, OCTEOKOABLMH,
KAABLMIM M KPEATHMHWH B CYTOYHOM Mode. NPpeAonepaLMOHHYIO TOMMYECKYID AMArHOCTMKY MATOAOTUYECKM M3-
MeHEHHbIX OLLLX OCYLLLECTBAIAM C COYETAHMEM ABYX BU3YAAMSMPYIOLLLUX METOAMK — YABTPA3BYKOBOIO MCCAE-
AOBAHMUS LLIEUM M AMHOMMHYECKOM CLUMHTUIPAOMM LLEN C PPMTC-TEXHETPUAOM. AQAbBHEMLLIEE MHCTPYMEHTAABHOE
O0BCAEAOBAHME, HAMPABAEHHOE HA BbLISBAEHWE OCAOXHEHUN TMNEPNAPATUPEO3A, ONPEAEAEHNE OOPMbI 30-
BOAEBAHUS M MOKA3AHUM K XMPYPIMHECKOMY AEYEHUIO, BKAIOYOAO PEHTTEHOBCKYIO AEHCUTOMETPUIO, OMBPOra-
CTPOAYOAEHOCKOMUIO, YABTPA3BYKOBOE MCCAEAOBOHME OPraHOB BPIOLLIHOM MOAOCTM M Noyek [2, 12]. Bce 60oAb-
Hble 30 1 YHaCa A0 HAYOAQ ONEPALMM NEPOPAABHO MPUHIAM PACTBOP 5-OMUHOAEBYAMHOBOM KMCAOTHI B A03€ 30
MTI Ha 1 KF MACChI TEAQ. BCe onepaTtBHbIE BMELLIATEALCTBA BBIMOAHEHbLI C MCMOAB3OBAHMEM MUMHUMAABHO MH-
BA3MBHOM 3HAOCKOMMYECKU-ACCUCTUPOBAHHOM METOAMKM (minimally invasive video-assisted
parathyroidectomy (MIVAP) [3]: TOCAOMHOE BblAEAEHME AOAM LXK HO CTOPOHE PACMOAOXEHMS NAPATUPO-
MbI/NAPATUPOM OCYLLLECTBASAM MOA KOHTDOAEM SHAOCKOMNA AMAMETPOM 5 MM U MPU MOMOLLM HOBOPA MHCT-
pyMeHTOB Mo P. Miccoli nocpeACTBOM pa3pe3d KOXM MPOTIHKEHHOCTBIO A0 2,0 CM MO XOAY KOXHOM CKAQAKM
BbILLIE APEMHOM BbIPE3KM. AGAEE NMPOBOAMAM MODUAMIALMIO AQTEPAABHOM U 30AHEM MOBEPXHOCTU AOAM LXK C
COXPAHEHUEM HUMXKHUX M BEPXHUX LLIMTOBMAHBIX COCYAOB. Ha a1ane nomcka OLLX ceeT B onepauMoHHOM Bbl-
KAIOHOAM U MPOM3BOAMAN ODAYYEHNE MECTA MX MPEANOAArAEMOrO HOXOXKAEHMS MCTOYHUKOM MOASPU3OBAHHO-
ro CUMHero uBeTa (POHAPUK) C AAMHOM BOAHbI 385-440 HMm, B pesyabtate vero OLLLK onpeaeAian KOk dOAO-
PECLMPYIOLLIME YYACTKM PO30BOro ueta. Hepes 10-15 MUHYT MOCAE YAQAEHMS NAPATUPOMbI MHTPAOMEPALLU-
OHHO OMPEAEAIAU YPOBEHb MAPATUPEOUAHOTO FOPMOHA. POAAMKAABHBIM XMPYPIMYECKOE BMELLATEALCTBO CHM-
TAAM B CAYHOE CHUXKEHMS YPOBHS TOPMOHA B 2 1 BOAEE pAa3a MO CPABHEHMIO C MAKCUMAABHBIM YPOBHEM, 30-
PEMMCTPUPOBAHHLIM A0 Onepauyu. MNpr AHOAM3E MOAYYEHHbBIX AQHHbBIX OLLEHUBOAM MHTEHCMBHOCTL GOAYOPEC-
LLeHLMK 3A0POBBIX M MOPAXKEHHbIX OLLX, HOAMYME GOAYOPECLEHLMM OKPY>KAIOLLLMX TKOHEN, KOAMYECTBO M Xa-
PAKTEP MOCAEOMNEPALMOHHbBIX OCAOXHEHMM, BAMAHME 5-AAK HO TedeHue MOCAEONEPALLMOHHOIO NEPUOAQ, KO-
AMHECTBO CAYHOEB MEPCUCTEHLLUU U PELLMAMBOB 30OOAEBAHMS.

Pe3yAbTaTbl MICCAEAOBAHUSA U UX OBCYyXAEHHe. V3ydeHne oBbemMa ONEPATUBHBIX BMELLIOTEALCTB MO3BO-
AMAO YCTAHOBMUTb, YTO CEAEKTMBHAS MAPATUPEOUAIKTOMMS BbINOAHEHA Y 7 (77,8%) ©OAbHbIX, BUAQTEPAABHAOS
BEPXHI9 napatnpeonasktomma —y 1 (11,1%), yaaaeHmne scex OLLLK -y 1 (11,1%).

AHOAM3 MPUMEHEHUI METOAMKM UHTPOOMNEPALMOHHOMU POTOAMHAMMYECKOM BM3yaAM3aLmm OLLLX ¢ 5-
AAK y 9 BOAbHbIX MOKA3AA, 4TO doayopecLeHLms OLLX B BUAE Y4OCTKOB APKO-PO30BOrO LIBETA ObIAQ MOAYYEHA B
7 (77.8%) caydaax MIMT m y 6oabHOro TIMAT (11,1%). MHTEHCUMBHOCTh OAYOPECLLEHLMM TMNEPADYHKLMOHUPYIO-
wmx OLLXK oka3aAach CyObekTMBHO 3HAYMTEABHO BbILLE, YEM HEMIMEHEHHDBIX XXeAe3. PAYOPECLLEHLUM OKPY-
XKOIOLLLMX TKAOHEM M OPraHOB HE BbIAO MOAYYEHO. B LLeAX MPOCOUAQKTUKM MOCAEONEPALUOHHOM TMMOKAAbLIME-
MUK BCEM BOABHBIM MOCAE NAPATUPEOUAIKTOMMM HO3ZHOYAAMCH OKTMBHBIE METABOAUTBI BUTAMKMHA D 1 npe-
NAPQAThl KAAbLLME. B TOCAEONEPALMOHHOM NEPUOAE OCAOXKHEHUS PA3BUAMCE Y 2 BOABHBIX M ObIAM MPEACTOBAE-
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Hbl JOOTOTOKCUMYECKOM pPeAKUMEN, CBA3AHHOM C GOOTOCEHCUBOUAMBUPYIOLLLUMIM CBOMCTBAMM S5-AAK, B OAHOM
CAYHOE U TPAH3UTOPHOM TMMOKAAbLLMEMMEN, ODYCAOBAEHHOM OOBEMOM OMEPATUBHOIO BMELLIATEALCTBA MPU
TIMT — B Apyrom. ¥ Bcex 60AbHbIX MITIT Npyr MHTPAONEPALUMOHHOM onpeAeAeHu MNTT NOCAE YAOAEHM NAPATH-
POM OTMEYEHO CHMXKEHME Er0 YPOBHS AO HOPMAAbBHbIX 3HAYEHMM, Y ©0AbHOTO TIMIT — B 3 pA3a MO CPABHEHMUIO C
AOOMEPALMOHHBIMM 3HAYEHMIMM. [TAPE30B rOPTAHM HE BbIAO. NepPCUCTEHLMM U PELMAMBOB 30D0AEBAHMS BO
BCEX CAYHASX HE OTMEYEHO. Pe3yAbTaTbl MHTPAOMNEPALMOHHOIO MAPATUPEOMOHUTOPUHIA C 5-AAK coraacytoT-
C3% C AQHHbIMU AMTEPATYPSI [4, 11].

MoAy4eHHbIE AQHHBIE MO3BOAAOT CYAUTb OO MHTPAOMNEPALMOHHOM MAPATUPEOMOHUTOPUHIE C MPUME-
HeHuem 5-AAK KaK O NeEPCNEKTUBHOM TEXHOAOTUM, HOMPOBAEHHOM HA YAYYLLIEHWE PE3YABTATOB XMPYPIMYECKOTO
AEYEHMS TMNepPnAPATMPEO3a. HECMOTPS HO GOOTOCEHCUBUAM3MPYIOLLME CBOMCTBA NPENAPAT OBACAQET HAMU-
MEHBLLUMM KOAMHECTBOM 30PEMMCTPUPOBAHHBIX MOBOYHBIX 3GOAOEKTOB CpPeAM MPOYUX dPAYOPOdOOPOB, MO-
CKOAbKY AEMCTBYIOLLLEE BELLLECTBO IBAIETCSH €CTECTBEHHBIM AA OPraHM3MA. ELLLE OAHMM MPEUMYLLLECTBOM UC-
NOAb30BAHMS 5-AAK g4BASETCH OTCYTCTBUE CPAYOPECLLEHLMM OKPYXXAIOLLIMX OKOAOLLIUTOBMAHDIE XXEAE3bl TKOHEM B
OonepAUMOHHOM paHE. BHEAPEHME B KAMHMYECKYIO MPAKTUKY MHTPAOMEPALMOHHOIO MAPAMOHUTOPUHIA C 5-
AAK MO3BOASET OCYLLLECTBAATL MOUCK U AMADAEPEHLMAABHYIO AMATHOCTUKY HeusmeHeHHbIX OLLLK v napatu-
POM, TEM CAMbIM CMOCOBCTBYS PAAMKAABHOCTU BMELLIATEALCTB, MPOGOUACKTUKE MOCAEONEPALLUOHHOTO MMo-
NapAaTMPEOD3Q, PELIMAMBA U NEPCUCTEHLIMM 3000AEBAHMS [4, 11]. Tem HE MeHee, OOTOAMHOMMYECKAS BU3YQ-
Amzaumg OLLLK aBASETCS BCMTOMOTraTEABHOM METOAMKOM, HOMPABAEHHOM HA YNPOLLLEHWE MHTPAOMNEPALMOHHOTO
NOMUCKA TMNePdYHKLUMOHUPYIOLLLEN NAPATUPEOUMAHOM TKAHK. B CBI3M C DTHUM, OBS3ATEABHBIM YCAOBMEM, OMNpe-
AEAOLLMM PE3IYABTATHI OMEPATUBHOIO A€4YEHMA BOABbHBIX C XMpYyprdeckon natorornein OLLK octaetcsd otbop
MALUMEHTOB HO ONEePALMIO, OCHOBAHHBIN HA TLLLATEABHOM TOMMYECKOM AMATHOCTUKE C UCTMOAB3OBAHMEM HE MeE-
HEE YEM ABYX METOAMK BU3YOAMIALMM MOPOXKEHHbIX XXEAE3: YALTPA3BYKOBOrO MCCAEAOBOHUS C CLUMHTUIPADU-
en weu ¢ P?MTC-TEXHETPUAOM UAU OAHOCDOTOHHOM SMMUCCUOHHOM KOMMBIOTEPHOM TOMOTPAMOUEN, pEXE — C
MYABTUCTIMPAABHOM MAM MAFHUTHO-PE3OHAHCHOM KOMMBIOTEPHOM TOMOTpAdoMEN. BAXKHYIO POAb UIPAET OMbIT
BbIMOAHEHMS MAPATUPEOUAIKTOMMI XMPYPIom [2, 12].

BbiBOAbI:

1. MeToAMKA MHTPOOMNEPALMOHHOM GOOTOAMHOMMUYECKOM BU3YAAM3ALLUMN OKOAOLLIMTOBMAHBIX XEAE3 C 5-
OMMUHOAEBYAEHOBOM KMCAOTOM SBASETCS OTHOCUTEABHO ©E30MACHOM M BCMOMOIATEABHOM MPU ee Andodbepen-
LLMPOBAHHOM MCMOAB3OBOHMK BO BPEMS OMEPATUBHBIX BMELLIATEABCTBAX MO MOBOAY PA3AMYHBIX POPM THnep-
napaTMpeosa.

2. BHEAPEHME B KAMHMHECKYIO MPOKTUKY WMHTPOOMNEPALMOHHOIO MAPATMPEOMOHUTOPUHIO C  5-
OMUHOAEBYAEHOBOM KMCAOTOM MO3BOAIET OCYLLLECTBAATL MOUCK U AMAADEPEHLMAABHYIO AMATHOCTUKY 3A0PO-
BbIX OKOAOLLLUTOBMAHDBIX XXEAE3 M MAPATUPOM, TEM CAMbBIM CMOCOBCTBYS PAAMKAABHOCTM BMELLIATEALCTB, MPO-
OUACKTUKE PELLMAMBA M MEPCUCTEHLLMM 3AOOAEBAHUSA, A TAKXKE MOCAEONEPALMOHHOTO rMNoNApATMPEO3A.

3. XMpypruyeckme BMEeLLATEABCTBA HO OKOAOLLIUTOBUAHBIX XXEAE3AX AOAXKHbI BBIMOAHATBCH MCKAIOYUTEAD-
HO OMbITHBIM XMPYPIOM TOABKO MOCAE TLLATEABHOM AOOMEPALMOHHOM TOMMYECKOW AMATHOCTMKKU C MPUMEHE-
HUEM HE MEHEE YEM ABYX MHCTPYMEHTAABHBIX BU3YOAM3IMPYIOLLLMX METOAMK (YABTPO3BYKOBOE MCCAEAOBAHME,
cumHTUrpadous ¢ ?22MTC-TEXHETPUAOM, OAHOTDOTOHHAS 3MUCCUOHHASA, MYABTUCTIMPAABHAOS WM MOTHUTHO-
PE3OHAHCHAS KOMMbIOTEPHAS TOMOTPAdoM).

4. HeOBXOAMMO MPOBEAEHUNE ACQABHEMLLIMX MCCAEAOBAHMMU C HOKOMAEHUEM 3HAYUTEABHOTO OMbITA NPU-
MEHEHUA PDOTOAMHAMMHECKMX METOAMK BU3YAAMIALMN OKOAOLLIUTOBUMAHDBIX XXEAE3, B TOM YUCAE B MUHUMOABHO
MHBO3MBHOM XMPYPIMK, C LLEABIO OLLEHKM MX BE30MACHOCTH, OTPABOTKM OMNTUMAABHBIX AO3MPOBOK NPENAPATOB,
0BBbEKTUBM3ALMM UX MOBOYHBIX 2AFEKTOB M PA3PABOTKM KOAMHECTBEHHbBIX CMOCOBOB OLLEHKM MHTPAONEPALLU-
OHHOM AOAYOPECLLEHLMM TKAHEM.
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FacbimoB X.P.1(8618-5779)

AATOPUTM OKA3AHUS CNELUAAUIUPOBAHHON MOMOLLU PAHEHBIM C MEPEAOMAMMU KOCTEN
KOHEYHOCTEW U NOBPEXXAEHUEM COCYAUCTO-HEPBHOTO NYYKA

1 PrEBOY BO «BoeHHO-meAMUMHCKAS akaaemms nmeHn C.M. Kuposan MO PP, r. CaHkT-MeTtepbypr, 194044, ya. AK. Aebeaesa, A.b
Peslome: AKTYOABHOCTb UCCAEAOBAHUSA OOYCAOBAEHA DOABLLOM AOAEN PAHEHDBIX C MOBPEXAEHUEM KOHEYHOCTEM, KOTOPAS COCTABASET 54-70%,
M3 HUX AOAS POHEHbBIX C OTHECTPEAbHbIMKW NEPEAOMAMM KOoCTen aocTuraet 35-40% [13]. Mpr MEXAHUYECKMX TPABMOX OCKOABHATBIE MEPEAOMBI
Tpy64aThiX KOCTEM BCTpeyatoTcd B 15,4-16,1% cAyvaes [5]. Bbicokas 4OCTOTA PAHEHMIM KOHEYHOCTHU, OOYCAOBAEHO OTCYTCTBUEM MPUKPbITHS €€
CPEACTBAOMM MHAMBMAYQAABHOW BpoHesaLLmTbl [3]. NMpobAema AevYeHns AQHHbBIX MOCTPAACBLLMX 30KAIOYAETCH B CAOXHOCTM BOCCTAHOBAEHMS
OYHKLMM MOCTPAACBLLEN KOHEYHOCTU. LLeAbIO HOCTOSLLLErO MCCAEAOBAHMS ABASETCS PA3PABOTKA Hamboree 3dDIDEKTUBHOIO AATOPUTMA Ae-
YEHWUA PAHEHbIX C MEPEAOMIMMU AAMHHBIX TPYOHATbIX KOCTEN U MOBPEXAEHUEM MAMMCTPAABHOTO COCYAMCTO-HEPOBHOIO Myyka. MpowmsseaeH
CPOBHUTEABHbBIN OHAAM3 PE3YABTATOB AEYEHUS MEPEAOMOB AAMHHBIX KOCTEM KOHEYHOCTEM PAHEHbIX BO BpEMd BOEBbIX AEMCTBUM HaO KaBkase u
MOCTPAACBLUMX, MPOXOAMBLLMX A€YEHUE B KAMHUKE BOEHHO-TIOAEBOM XMPYPIMM BoeHHO-MmeAnUMHCKOM akaaemmm ¢ 2016 no 2018 roa. NAQBHbI-
MU KPUTEPUSIMU MPU AHAAM3ZE SBASIOTCS: HOCTOTA OCAOXHEHUN (MHADEKLMOHHBIE U HEMHADEKLMOHHBIE) [5], AAUTEABHOCTb NMPEObLIBAHMS B CTA-
umoHape [1, 2, 10]. B xoae AHAAM3A YCTAHOBAEHO, YTO HOMBOAEE DA EKTUBHBIM METOAOM BOCCTAHOBAEHMS KOCTHOM TKAHU SBASETCS BHYTPU-
KOCTHbIM OCTEOCUHTE3, MPU KOTOPOM AAMTEABHOCTb AEYEHUS COCTABARET 24,1 + 9,7 AHA, O HOCTOTA OCAOXHEHUM — 18,05%. OAHAKO, OH MOXET
NMPUMEHSTLCH TOABKO MOCAE AOCTMXEHMS CTABUAM3ALMM COCTOSHUS Y MOCTPUACBLUMX C M3OAUPOBAHHBIMM U MHOXECTBEHHBIMU P AHEHUSAMM.
Mpu HEBO3MOXHOCTU NEPEXOAQA K BHYTPUOYArOBOMY OCTEOCUHTE3Y HEOOXOAMMO BbIMOAHUTE MEPEMOHTAXK ANMAPATA BHELLHEN COUKCALMM C
OKOHYQATEABHOM PENO3MLMEN KOCTHBIX OTAOMKOB [3]. NPEeANOYTEHNE CTOUT OTAQTH CNMLLE-CTEPXXHEBLIE ANNAPATAM, MPU KOTOPbLIX HOBAIOACETCH
MMHUMOABHBIM CPOK AedeHUs, cocTaBAftoLLMi 30,1 £ 9,5 AHS, O YHOCTOTA OCAOXHEHUM — 20,02%. Mpom3BeAEH AHAAM3 MOAHOTO OATOPUTAMA Ae-
4EeHMI PAHEHBIX C MEPEAOMOM AAMHOM TPYBHATOM KOCTU M MOBPEXAEHNUEM MATMCTPAABHOTO COCYAMCTO-HEPBHOIO MYy4Ka.

KAlo4eBble CAOBQ: OCKOABYATHIE MEPEAOMBbI, OCTEOCUHTES, MEPEAOM KOHEYHOCTEM, BHEOHYArOBbIM, BHYTOUOYATrOBbIM, OCAOXHEHUS, CPOKM AeYe-
HWS, BHYTPUKOCTHBIM, CIULLE-CTEPXKHEBOM ANNAPAT.
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ALGORITHM OF PROVIDING SPECIALISED MEDICAL CARE OF THE WOUNDED WITH FRACTURES OF EXTREMITIES
WITH INJURY OF NEUROVASCULAR BUNDLE

1 S.M. Kirov Military Medical Academy of the Ministry of Defense , St. Petersburg, 194044, Academica Lebedeva sir., 6, Russia

Abstract. The study is relevant due to the large proportion of the wounded with damage to the limbs, which makes up 54-70%, of which the
proportion of the wounded with gunshot bone fractures reaches 35-40% [13]. With mechanical injuries, comminuted fractures of the tubular
bones occurin 15.4 -16.1% of cases [5]. There is high frequency of injuries of the limb due to the lack of coverage by individual armor protec-
fion [3]. The problem of treating these injuries is the difficulty in restoring the function of the affected limb. This study aims to develop the most
effective algorithm for the treatment of wounded with a fracture of long tubular bones and damage to the main vascular-uneven bundle. A
comparative analysis of the results of the treatment of fractures of long bones of the extremities was conducted. The main criteria in the anal-
ysis are the frequency of complications (infectious and non-infectious) [5] and the length of hospital stay [1, 2, 10]. The analysis found that the
most effective method of bone tissue restoration is intraosseous osteosynthesis, in which the treatment duration is 24.1 £ 9.7 days, and the
complication rate is 18.05% [10]. However, it can be used only after achieving stabilization victims with isolated wounds. If it is impossible to
switch to intra-focal osteosynthesis, it is necessary to remount the external fixation apparatus with the final reposition of bone fragments [3].
Preference should be given to spoke-rod devices, in which a minimum freatment period of 30.1 + 9.5 days is observed [1], and the complica-
fion rate is 20.02% [5]. Analysis of the complete treatment algorithm for the wounded with a fracture in the length of the tubular bone and
damage to the main neurovascular bundle was made.

Keywords: comminuted fractures, osteosynthesis, fracture of extremities, extra-focal, intra-focal, complications, terms of treatment,
intfraosseous, spokes-rod apparatus.

LleAb UCCAEAOBAHMSA: MPOM3BECTU AHAAM3 METOAOB OCTEOCUMHTE3A C LLEABIO COKPALLLEHMS CPOKOB CTALMO-
HOPHOIrO A€YEHUI U CHUXKEHMS YOCTOTbl OCAOXKHEHMM. Pa3paboTtka Hamnboree 3D IEKTUBHOIO AATOPUTMA AE-
YEHMS PAHEHBIX C MEPEAOMOAMM KOCTEM KOHEYHOCTEM M MOBPEXAEHNEM COCYAMUCTO-HEPBHOTO MYy4KA.

MaTtepuan u MeToabl. AAS BLIBOPA METOAO AEHEHMS MEPEAOMOB AAMHHBIX TRYOUYATHIX KOCTEM BbIAO
NMPOBEAEHO MCCAEAOBAHME MATU PACTPOCTPAHEHHbBIX METOAOB OCTEOCUHTE3A, MEXKAY KOTOPIMM MPOOBEAM
CPOBHEHME HO OCHOBE PE3YABTATOB A€4YeHMS. OLLEHKY MPOBOAMAM MO YACTOTE PA3BUTUF OCAOXKHEHMM U
CPOKAM CTAUMOHAPHOIO AedeHusd. Hamboaee 2dpFEKTUBHBIM CHUTAACH METOA, NP KOTOPOM COOTHOLLIEHME
YCMELLHbIX PE3YABTATOB K YUCAY MPOONEPUPOBAHHBIX BOAbLLIE. OCHOBOM MCCAEAOBAHMS IBAIETCH CPOBHEHME
PE3YALTATOB OBCAEAOBAHUS U A€YEHMS 209 PAHEHDBIX M 39 HEAOBEK, MOAYHMBLLMX MEXAHUYECKYIO TPABMY C
OCKOABYATBIMM MEPEAOMAMM TPYOHATLIX KOCTEN. [TPOAHAAUIUMPOBAHO A€YEHME B PA3HBIX A€4EDOHbBIX
yapexaeHuax: 160 paHeHbIX BO Bpems BOEBbIX AEMUCTBUM HO KOBKO3E 3BAKYMPYEMbIX B BOEHHbIE TOCMUTAAM 1 88
MOCTPOACBLUMX, MPOXOAMBLLMX AEYEHUE B KAMHUKE BOEHHO-MOAEBOM XMpyprim BMeaA ¢ 2016 no 2018 rr. B
30BUCUMOCTH OT BEAEHMS MOCTPAACBLLMX C MEPEAOMOM TRYBHATHIX KOCTEM BBIAEAEHO 5 rpynm. [Nepsad rpynna
— 112 paHeHbIX, KOTOPbIM BBIMOAHEH BHEOYArOBbIN OCTEOCUHTES MO MAM3APOBY, BTOPAS — 25 PAHEHbIX —
OCTEOCUHTE3 CTEPXXHEBBIMM AMMAPATAMM, TPETLA — 15 UICCAEAYEMbIX — OCTEOCUHTES CMULLE-CTEPXKHEBBIMM
annApaTaMM, YHETBERTAS — 72 PAHEHbIX — BHYTPUKOCTHbIM OCTEOCUMHTES, NATAS — 24 NOCTPAACBLLMX — HOKOCTHbIN
OCTEOCHHTES.

Pe3yAbTaThl. [PK MOCTYNAEHUM PAHEHbLIX MPOBOAMACS MEPBUYHBIM OCMOTP MALMEHTA NO aAroputmy ABCDE,
MEPONPUATUS KOTOPOTrO HAMPABAEHbI HA BbIABAEHME U HEMEAAEHHYIO KOPPEKLLMIO XMIHEYTPOXAIOLLMX COCTOS-
HUN. 3aTEM MPOBOAMACQCH OLIEHKA THKECTU TPABMbI: THKECTb COCTOAHMS OLLEHMBAAQCH MO LLUKAAe BIMX-CIT; T14-
XKECTb MOBPEXAEHUMN — MO LLUKAAE BIMX-I (OP) KOHEYHOCTU. B XOAE OLLEHKM ObIAM MOAYYEHBI CAEAYIOLLME ACH-
Hble (TAOA. 1).

191



