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3Hanue anamomuuecKux 6apuanmos deaenus NOOKO0AeHHO apmepuu U Cheyu@u4eckKux nopajiceHuii 0aHH020
apmepuanbHo20 ceemMenma A641emcs Heooxo0umvim 04 Xupypea, mpasmamonoea-opmoneoa, cocyoucmozo
xupypea. B cmamve npusoosamecsa nocaeonue aumepamypHsie OAHHblE 0 BCIPEHaeMOCMU PA3AUMHBIX 6APUAHMO8
OMX0JCOeHUsI apmepuil 204eHuU, NOOPOOHO pACCMAMPUBAEMCA SMOPUOAOUYECKOe Pa3gumue apmepualbHoll
cucmembl HUICHUX KOHeUHOCMell, 80 MHO20M 00BACHAIOUjee 603HUKHOGEHUE PeOKUX NAMOA02Ull NOOKOAEHHOI
apmepuu, KaKk Hanpumep cuHopoma coaerenus («r08yuku»). boavuwioe enumanue yoeasemesa KUCmMo3HOMY
nopasiceHuro NOOK0AeHHOI apmepull, ONUCbIBAIOMCS U38ECMHblE HA Ce200HA Meopuu pa3eumus 0aHHol peodKoil
namono2uu, npedcmaegaeH coOCMeeHHbIl ONbIM XUPYPeUHECK020 AeHeHUs MaKux 001bHbIX. SHAHUEe aHAMOMU-
YecKUX 8apuanmos u ocobeHHocmeil IMOPUOHANBHOZ0 PA3BUMUSL CHOCOOCMBYem CHUICEHUID 8epOSMHOCIU
AMPOLEHH020 N0BPENCOeHUs NOOKOAEHHOU apmepuu npu 0pmoneou4ecKux onepayusx u 8bi00py OnMumManlbHo20

Memoda peeacKyaapuzayuu.

Karouegvie caosa: nookosennas apmepusi, CUHOpom coasaenus NOOKOAEHHOU apmepuu, CUHOPOM <A08YUL-
KU» nOOKOAEHHOI apmepuu, IMOPUOA02USL, KUCIO3HOE NOPAJICeHUe A08eHMULUU, AHAMOMUS, XUPYPU1ecKas

DEKOHCMPYKUU.

BBEIEHWE

IMonkomennas aptepust (I1omA), HeCMOTpsI Ha MaIyIO
IJIMHY, XapaKTepHU3yeTcs IMIUPOKUM pa3HOoOOpasueM
natoyiorud. Hapsay ¢ pacrpocTpaHeHHBIMU apTepU-
aJTbHBIMU 3a00JIEBAHUSMU, TAKUMH KaK 00JIUTEPUPYIO-
MM aTepOCKIEPO3, aHEBPU3MATUIECKOE PACIINPEHIE,
BCTpPEUYArOTCS penkue (KUCTO3HOE IMTOpaskeHNE alBEeHTH -
muu [MogA) u cnenmdudeckre (CHHIPOM YIIeMIICHUS
IMonA) mopaxenus [1]. 3HAYNMOCTE KBATM(PUIINPOBAH-
HOTO TIOAX0a TIpH JieueHnr paHeHuil [1ogA, dyactora
KOTOPHIX YBEJIMINBACTCS €KETOIHO, TAKXKE HE BHI3EIBACT
COMHCHMWIA: HAaUBBICIINI YPOBeHb MHBAJIMIN3AINY 1 Ha-
HOOJIbIIIce KOJUMIECTBO aMIIyTAIlUil PETACTPUPYIOTCS
WUMEHHO TIpHM PaHCHMSAX JaHHOM JOKaIM3aluu M He
UOYT B CpaBHEHHE C TpaBMaMU KaKUX-JHOO IPYTHUX
apTepuii HUKHUX KoHeuHocTel [2, 3]. OKKITII03MOHHO-
cTeHOoTHYecKre mopaxkeHusT [TomA Takke 9acTO MOTYT
BECTH K TSKEJION MIeMUM KOHEUYHOCTH M BBICOKOM
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aMITyTalli¥, TTOCKOJIbKY PEKOHCTPYKTUBHEIC BMEIa-
TeJIbCTBA Ha HEH He Bcerma ObIBalOT 3(P(PeKTUBHBIMU,
0COOCHHO B OTHaJeHHOM nepuone. CBsI3aHO 3TO C TEM,
YTO, HECMOTPS Ha CXOXYIO KIMHUIECKYIO KapTUHY, JIe-
yeOHas TaKTUKA U IIPOTHO3 Pa3IMIAIOTCS, IYTO TUKTYET
HEOOXOMMMOCTD JaTbHEUIIIETO N3yUeHHS 0COOCHHOCTE M
3a00J1eBaHUU JaHHOW JJOKaJIU3aluu.

AHATOMUYECKHE OCOOCHHOCTHU ITOAKOJICHHOM apTe-
pun. IlpumeHeHne TepmuHa «Tpudypkanus» K [TogA
HE COBCeM ompaBraHo: AeieHne [TomA Ha ITepeaHIon
6oabmedepuoByo (ITBBA), 3anHO10 60abIIEOEP-
noByio (3bBA) u manobepioByo aprepuo (MBA)
Ha pacCTOSHUM He 0ojiee 5 MM apyr ot apyra (tut IB)
pacIpoCTpaHeHO JHIlb B 2,4% cityyaes [4], 10 JaHHBIM
Morris, et al., — B 2,9% [5]. HauGoiee BcTpeyaeMbIM
BaprMaHTOM aHATOMMYECKOTO nmejieHus ITogA sieistercst
i [A — HIXe eI KOJICHHOTO CycTaBa MMEETCS
pasnenenue IlogA Ha I1BBA 1 TubuonepoHeaabHbIN
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PuC. 1. AHAaTOMUYECKME BapUaHTbl fefeHMs NOAKONEHHOI apTepun
(Tvnbt 1-11)

PuC. 2. AHAaTOMIYECKHME BapUaHTbI AENEHUs NOLKONEHHON apTepun
(tun 1)
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Puc. 3. IMBpronorus NoaKoNeHHoI apTepum

ctBOJ (puc. 1); ero 4acTOTHOCTh COCTaBiIsIeT oT 81,8
110 93,6% [4—7]. 3a HUM CIIEAYIOT pa3IMYHbIe BAPUAHTHI
BBICOKOTO OTXOXKICHWS OMHOM M3 apTepHii TOJICH! — THTI
II (puc. 1) — ¢ BcTpeyaeMocThio 0K0J10 3,9% [4], cpenu
KOTOPHBIX rpeBanupyet Tl 1A — okosto 2,2% Bcex city-
yaeB [4, 8]. [Toka3aTe b 9aCTOTHI TUITOILIA3HWH/alljIa3ud
aptepuanbHbIX BeTBeil — Tui 11l — cocraBisieT oko10
3% aHaTOMUYECKOIO pa3HOOOpa3us, IIPU 3TOM THII
IIIA (puc. 2) — runo-/arutasust 3bBA — onpeneinsieTcsa
GoJiee ueM B rojioBuHe ciydaes (1,7%) [4, 8]. Cpennuii
nrameTp [TooA HermocpenCTBEHHO HIKE MEXKMBIIIIEITKO-
BoIi tuHKMM coctaisieT 8,0 MM (95% A 7,29—8,7 Mmm),
nnuHa [TogA oT BEITIIEYIOMSIHYTOM JIMHUH IO MECTA OT-
xoxaeHust [IBBA — 60,1 mm (95% AU 53,8—62,4 mm) [4].
VY IlogA BhIAEISIOTCS CIIEAYIONIUE CETMEHThI: CET-
MeHT P1 — oT MecTa BEHIXOIa M3 TYHTepOBa KaHaja
yepe3 MEXMBIIIEIKOBOE MPOCTPAHCTBO A0 MPOKCH-
MaJIbHOTO Kpasl KOJICHHOM YaIlledKW (CYUTAeTCS Ham-
6oJiee MOOBMKHOM 00JaCTBIO, B CBSI3M C YeM TAHHBIA
YJaCTOK TAKKe HA3BIBACTCS TUMHAMUYECKIM); CETMEHT
P2 — oT mpokcuManapHOIO OTAea HagKOJICHHHUKA
IO IIEHTPaJIbHO 00J1acTH (0T JAHHOTO YIaCTKA OTXOIUT
COCYIHCTAsI CeTh KOJICHHOTO CYCTaBa, B CBSI3U C YeM OH
TaKKe Ha3bIBaeTCsI KOJUIATepaJIbHBIM) M ceTMeHT P3 —
OT IIEHTpa KOJICHHOTO CYCTaBa 0 MeCTa OTXOXICHUS
IIBBA [9, 10]. OmHako gaHHas KiaccupuKalus OblIa
pa3paboTaHa ¢ TOUKH 3PEHUSI CTATUICCKON aHATOMMMU.
B HacTosImee BpeMsT IpOBOAUTCS PSII MCCICTOBAHUMA
1o usydeHuio ITogA Bo BpeMsI IBIMXKEHHUS — (OPMHUPY-
eTcsI KOHIISIIUS TMHAMWIeCKO¥ aHaTOMUM. J1JIsT 3TOTO
TOCJIe BBITOJTHEHUS TPaIUIIMOHHON apTtepuorpadum
npoBoautcs ucciaegoBanue INogA npu crube HUXKHENH
KOHEYHOCTU B KOJIEHHOM cycTaBe [11]. JlomonHuTEIb-
HO BBEACHBI CIICAYIONINE OMpPEAe/ICHUs: TOYKa Cruda
(hingepoint) — mrepBsIif n3rnd ITOTA 11O OCTPBIM YTIIOM
OTHOCHTEJILHO OeIpEeHHOM KOCTHU, BBISIBISIEMBIN TP
CcTMOaHNM KOHEYHOCTH B KOJICHHOM CycCTaBe; moda-
BOUHBIC M3THUOHI (accessory flexions) — mo0BIe Ipyrye
u3ruosl [TogA. Ha ocHOBaHWM 3TOTO BBIAEISIOTCS CET-
MeHTHI ITOTA BbIllIe 1 HIKE «TOYKHU cruba». [Ipu sTom
HU B OTHOM cJTy4yae He 3apeTUCTPUPOBaHA JTIOKATN3AIINS
«TOYKU crnba» Ha yPOBHE eI KOJICHHOTO cycTaBa [12].
DOMOpuUoOIOTHS MOIKOJeHHOU apTepun. Ilom-
KOJICHHAs apTepus MPUHIUINAIBLHO OTINYACTCS
OT OOJBIIMHCTBA apTePHi HUXHHUX KOHEYHOCTEH
SMOPUOJIOTUYECCKUM Pa3BUTHUEM, UTO OOYCIIOBIMNBACT
BO3MOXHOCTD CITCIM(UYHBIX ITATOJOTHNA. ApTepun
HIDKHUX KOHEYHOCTEH pa3BUBAIOTCS M3 IBYX PA3TMIHBIX
apTepHabHBIX 0aCCEITHOB: CENATMIITHOTO (MJIM aKCHAThb-
HOro) 1 6acceiiHa Hapy>KHOM MOAB3MOIIHOM apTepuu [1].
[Tpu 5TOM 06€ CHCTEMBI IIPOUCXOISIT U3 TPUMUTUBHOMN
TIOIB3IOIITHOM apTepry, KPOBOCHAOKAOIICH KayTalhb-
HYIO 9acThb SMOpHOHa, c(hOPMHUPOBAHHOM B Pe3yJIbTAaTe
00BbeIMHEHUS ITYIIOYHOM apTepUM C IIPOKCUMAIBHOMN
YaCThIO MATHIX MMOSICHUIHBIX JOP3aJTbHBIX MEXKCETMEHT-
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ubeix apreputii [ 13]. CepanuiHast aprepust GopMUpyeTcst
Ha 30 neHb BHyTPUYTPOOHOTO pa3BUTHSI, KOT/Ia SMOPUOH
uMeeT IMHY 5—6 MM. OHa pacrioiaraeTcs mapaielib-
HO CeIAINIIHOMY HEPBY Y HAUCXOJIUT B TPYMIIE 3aHUX
crubateseil HUXXKHEN KOHEYHOCTH, TTPOXOISl B 00JIaCTH
KOJIEHa MEXIy 00IbIIEOEPIIOBOI KOCTHIO U OIKOJIEH-
Hoit mprmeit [14]. K 32 gHio pa3BuTus, mpu IJuHE
aMOproHa § MM, pa3BUBAETCSI BTOpas apTepuaibHasi Ch-
cTeMa — HapyHasl TTOB3/I0IITHAsI ApTEPUSI, TIPOXOISIIIAS
yepes rpymity BEHTPAJBbHBIX pa3rubdareneii KOHEYHOCTU
U naioiass Havano GeapeHHolt aprepuu. K 42 gHio
KW3HU, KOTIa JUTMHA 9MOproHa nocturaet 14 mm, dop-
MUpYeTCs] BEPXHSISI KOMMYHUKAHTHASI apTepus (ramus
communicans superius), coeInHSIONas 6eaApeHHYIO
apTepuIo C MPOKCUMAJIbHBIM CETMEHTOM aKCUaJIbHOMN
apTepuu Yepe3 CYXOXUJIBHYIO 1IeJIb OOJbIION MTPUBO-
nstiei muimiis! (adductor hiatus) [15]. B cBoto ouepens,
CcelauIlHasl apTepUsl NEJIUTCS Ha TPU CETMEHTA: MPOK-
CUMAJTHHBIH (BBIIIIE aHACTOMO3a C OeIPEeHHOI apTepureit),
TJTyOOKWY M AUCTATBHBIN (HUXE YPOBHS MTOAKOTICHHON
MBIIIIIEI). B TedeHue cienylomeil Henenu pa3BUTHS
5MOpHOHA OT MPOKCUMAJIbHOU YaCTU aKCUAIbHOU
apTepuu o0pa3yeTcs BEeTBb, UIYIIAS OT MOJKOJICHHOMN
MBIIIIBI K HAPYXKHOW CTOPOHE NUCTAIBHON MOPLUU
cemanuniHot aprepuu [16]. C TeyeHUEeM BpeMeHU
TJIyOOKUWIA CETMEHT perpeccupyer U obJIUTEPUPYETCS.
Takum 06pa3oM, MoTHOCTEIO chopmupoBaHHast [TonA
00pa3yeTcs B pe3yJIbTaTe CIUSHUS HECKOJIbKUX YaCTe:
BEPXHEW KOMMYHUKAHTHOM BETBU, YACTU CEAATULIHOM
apTepuu u moBepxHocTHoit [TonA (puc. 3).
M3HavanpHO 06€ TO0BKY NKPOHOXHOM MBITIIIBI O€-
PYT HA4aJio OT MPOKCUMAJIBHOM YaCcTU O0JbIIEOEePIIOBOA
KOCTHU, O0BETUHSIIOTCS B €IMHBIN My4OK B CPEAHEN TpeTH
TOJIEHU U HAMPABJISIIOTCS AUCTATBHO K MSITOYHON KOCTH.
B niponiecce pa3BUTHS TOJI0BKY CMELIAIOTCS KPAHUATBHO
K COOTBETCTBYIOIIMM HAJAMBIIIEIKaM O€IPEHHOMN KOCTH,
MpU 3TOM MeOuajbHas roJIOBKAa pacroyiaraeTcsl BbILIE
JIaTepajbHOM Y HEMOCPEACTBEHHO KayqalbHO MO OTHO-
LIEHUIO K CYXOXXUJIbHOM 111e11 OOJbIION NPUBOASILIEH
MbIIIbl — [TomA MpoXogUT HEMOCPENACTBEHHO JaTe-
panbHoO [13, 14]. TlepeuncieHHbIE TTPOIECCHI PA3BUTHUS

MBIIIIEYHOU U apTEPUAITBHOM CUCTEM CO3MIA0T YCIIOBUS
IUIST BOBHUKHOBEHUSI Pa3JIMYHBIX HEATEPOCKIIEPOTHYE-
CKUX IMaTOJIOTUI JaHHOU 00JIaCTH.

Knnuundeckune HabnogeHus

Huxe npuBegeHa gemMoHcTpauua NauMeHToB,
Yy KOTOPbIX ObINN BbISBNEHbI KMCTO3HOE MOpaXKeHWe
anseHTUumK MNodA n cnHapom caasneHus MNonA.

BonbHoM T., 40 neT, nocTynun B OTAENEHNE C »a-
no6amu Ha 601 B MPaBOM HUXKHEN KOHEYHOCTM MpW
xoabbe Ha paccTosgHne oo 300 M, 396KOCTb NpaBoi
cToMbl. BnepBble oTMeTUN NoaobHbie »xanobbl 3a 6
MeC [0 MOCTYMNEHUSt MOCNE MHTEHCUBHbBIX 3aHATUM
crnopTtoMm (6bina cnopTvBHag TpaBma B obnacTu
NpaBoro KoNeHHoro cycrasa). lNpun ynbTpasByko-
BOM [OynnekcHoM ckaHuposaHum (Y3[C) B obnactu
npasoit [MoaA BbISBNEHO aH3XOTEHHOE AYEUCTOEe
obpasoBaHue pasmepom 1,8x1,7x3,7 cm, npoceeTa
COCyAa B ero nNpoeKkunn He onpepenanoce. lpu
KomnbtoTepHO ToMmorpadoum (KT) avarHocTupoBaHa
cerMeHTapHasa okknto3us MNMogA ¢ XopoLLMM COCTOSHW-
eM nyTen oTToka. [Npn3HaKoB aTepOCKNePOTUHECKOTrO
NOpaXXeHWs apTEPUI HUXKHUX KOHEYHOCTEN BbIABMEHO
He ObIs0.

[Mpw onepaumn B NONOXXeHUM 60NBHOMO Ha XMBOTE
3aH1M OOCTynoMm K [NodA BblAeneH 1 pe3elmpoBaH
y4acTok 1ogA C KMCTO3HbIM MOPaXXeHWEM aABEHTU-
umm (puc. 4, a, 6). BeinonHeHo npoTe3npoBaHie MoaA
CUHTETUYECKMM MatepuanomM (nonmMteTpadTopaTy-
neH) ¢ OPMMPOBAHNEM aHaCTOMO3a «KOHeL-B-KO-
Hel» (BBMAOY OTCYTCTBUSA ayTOBEHbI — GNeb3KTOMUS
Ha 06enx HXXHUX KOHEYHOCTSX B aHamHe3e). [ocne-
onepaumnoHHbIi neprof NpoTekan 6e3 0CNOXHEHUN,
Ha apTepusix CTOMbl ONPEAENANCA MarncTpanbHbIl
KpoBOTOK. [1pn rmcTonorm4eckom mccnegoBaHum
PEe3eLMPOBaHHOI0 y4acTKa BbIFBNEHO KNCTO3HOE MO-
parkeHve aaBEHTULIMM, HEOOBIYHOM HaXOAKOM ABUTOCH
HanM4Me HeCOBEPLLUEHHOrO KnanaHHOoro annapara
BEHbl B MPOCBETE KUCTbI (puC. 4, B). Hepes 12 mec
nocne onepauum nNpm KoHTponebHon KT-apTepwuo-
rpadoum CocyamcTbIi MPOTE3 NPOXOAMM, MPU3HAKOB

Puc. 4. KuctosHoe nopaxeHue nofKoNeHHoi apTepiu y 6onbHoro T: @ - MHTpaonepaunoHHas dotorpadus; b - Makponpenapar; B - MUKponpenapar

148



KysneyoB M.P. u gp. IM6pnonorns, aHatommus v PefKne natonormm
T108KO/IEHHON apTepun: 0COOEHHOCTH XUPYPIrnYyeckoro 1e4eHns

Puc. 5. KoMMbloTepHble ToMorpaMMbl (apTepuorpadusi) HUXHUX KOHEYHOCTE! BONbHOM C CUHOPOMOM CAABReHUs NoAKoneHHon aprepuu (tun I,
3D-peKoHCTpyKLMS

XPOHNYECKOW NLLEMUU NPABON HUXHEN KOHEYHOCTU
HeT, peunamBa 3ab601eBaHNs HE OTMEYEHO.

BonbHag T., 29 neTt, noctynuna B ctaunoHap
C HanpaBUTemNbHbIM AnarHo3oMm: «O6AnTEPUPYIOLLINIA
aTepOCKEPO3 apTEPUM HMKHNX KOHEYHOCTEN, Cer-
MeHTapHast OKK/TI031s1 NEBOM NOAKONEHHOM apTEPUM».
BrnepBble 6011 B NEBOW NKPOHOXXHOW MbiLLILIE MPY dOV-
314EeCKOV Harpyske oTMeTuna 3a 4 roga Ao HacTos-
LLier rocnutannaaumm, B noCneaHNA rof K CUMATOMam
3aboneBaHua NpucoeaMHUiack NepemexaroLascs
XpomoTa. Ha MOMEeHT MocTynneHns auctaHums 6es-
6onesoit xoabbbl cocTasnsana 50 M. lNnaHnposanach
9HOOBACKYNApHas pekaHanmMaaumst XpoHNYECKOM OK-
Knto3um, 6annoHHana aunataums MNogA cnesa. OgHako,
NPUHUMasA BO BHUMaHNE KNNHUKO-aHaMHECTUYECKME
HaHHble (MPpodeCcCcnoHanbHble eXkeAHEBHbIE Un3nYe-
CKUE Harpyskuy — npenofaBartesb TaHLEB, MONOOOM
BO3pacT), Yy 60nbHOM Obln 3an0403PeH CUHOPOM
coasneHva neson NodA, KOTopbIM B AanbHENLLEM
noaTeepamncsa peadynstatamm KT-apTepurorpadgum
HKHUX KOHeYHocTel n Y3OC apTepuin HUXHUX
KOHe4YHOoCTeN. VIHOeKC pernoHapHoOro CUcTonuye-
ckoro gaenenus Ha 36BA v NBBA cnesa cocTtasnsan
56%, cnpaea — 111%, NogA cnea OKKNO3MPOBHA
[0 YCTb MeAuansHOM cypanbHON apTepumn, ocTarb-
Hble MarucTparnbHble apTepun 6e3 NaTonornM4ecKkmx
nameHeHui. Mpu KT-apTepunorpadunn yCTaHOBNEHO,
410 NopA caoasneHa 0o6aBOYHbIM MbILLIEYHbBIM MY4YKOM
MeOnanbHOM rONOBKU UMKPOHOXXHOM MbILLILbI, YTO CO-
oTBeTcTBOBano Tmny lll nopaxkenus (puc. 5).

B ycnosuax anuaypanbHOn aHecTe3uu B Moso-
YKEHUN MALMEHTKM Ha XXMBOTE 3adHUM S-06pasdHbIM
[OCTYMNOM BbIMNOSIHEHA Onepauns — NMKBMAaaUns caaB-
neHuns, 6oKoBas ayToBEHO3Has nnacTuka nesoi MoaA
3annaTon U3 Manom NOAKOXHOM BeHsbl. [locneonepa-
UMOHHbBIA Nepuod npoTekan 6e3 0CnoXxHeHnn. Mpun
koHTponbHoM Y3[C oTMevanachk NOAOXKUTENbHAS
OVHaMKKa: BOCCTaHOBIEH MarncTpasbHbIi KOOBOTOK
no MNMofA 1 apTepuam roneHn, MHOEeKC perMoHapHoro
cucTonuyeckoro aaenerHus coctasmn 108%. bonebHas
BbINMcaHa B YAOBNETBOPUTENBHOM COCTOAHUM Ha 4
[€eHb Noche onepawum ¢ NofHbIM PErPecCcoM CUMMTO-

MOB XPOHUWYECKOWN apTepuranbHOM He[oCTaTOYHOCTU.
[MpW KOHTPONLHOM UCCEefoBaHUM Yepes 24 MecC Mo-
cfe onepaumm AaHHbIX 3a peumamB 3aboneBanHmns HeT,
onpenensetca nynbcaumsa Ha 36BA 1 INBBA, xoasba
N puandeckas akTMBHOCTb 6€3 orpaHuyeHu.

OBCYXJIEHHME

CuHapoM craBieHU («T1oByIIKn») ITogA (popliteal
artery entrapment syndrome) — peakoe 3a0oJieBaHUE,
3aKITI0YaoIeecs BaHOMAJIBHOM B3aMMOPACIIOIOKCHIH
[MTogA 1 oKpyXaoIInX €€ MBIIIeTHO-CYXOXKMIbHBIX
ctpykryp. B 1879 1. T.P.A. Stuart — cTyneHT BOuHOYPT-
CKOT0 METUIIMHCKOTO YHUBEPCUTETA BIICPBBIC OITHCAN
HEOOBIYHBINM aHATOMUUYECKUM BapuaHT xona [TogA nmpu
ee BBIIeJICHUY Ha HIDKHEH KOHEYHOCTH IT0CIIC BEITION -
HEHUS aMIIyTalliy Mo MoBoAY ranrpeHs! [17]. Ognako
OTKPBITHIO TaHHOI aHOMAaJINKM He TTPUIABaIN 3HAYNMO-
ctu 10 1965 r., xorma Hamming u Vink B Hunepnannax
omnucalu KIMHUYECKUI CUHAPOM «JIOBYIIKU» [TogA.
B ux uccinemoBanum npuHgnau ydacte 1200 60JbHBIX
¢ nmepeMexaloleiics xpomoroit, 12 (1%) U3 HuX ObLIN
B Bo3pacTe MeHee 30 J1eT, My 5 M3 HUX BEISIBUJIN CHHIPOM
«toBymikn» ITogA [18]. CoobiaeTcst, 4To BCTpedae-
MOCTh JaHHOI MaTOJIOTUH B TPYIIIE 0¢3 HATMIMS KITH-
HUYECKNX CUMIITOMOB, cocTrosieit u3 20 TeIC. coimar
B ['pertun, 1 ipu M3y4eHNU ayTOIICUITHBIX MaTePUAJIOB
cocrasister ot 0,17 [19] mo 3,5% [20]. D10 m03BOIUIO
aBTOpaM CHIeJIaTh BBIBOM, YTO CUMIITOMEI 3a00JIeBaHMSI
TIPOSIBIISIIOTCS JIUIITh B HEKOTOPBIX KIIMHUIECKUX CIIyda-
sax. Takke oTMeJaeTCsI, 9YTO COMYTCTBYIOIINI TTOpake-
HUIO apTePUU CHHAPOM «JIOBYIIKI» ITONKOJICHHOMN BEHEI
BcTpeuaercs B 7,6% cnydaes [21]. [1puGau3utenbHO
B 80% HaOmoneHNA GOJIbHBIMU SIBJISIIOTCSI MYXXYMHBI
B Bo3pacrte a0 30 jet [15].

CunnpowM ymemiernus [TonA — BpoxXmeHHast aHOMa-
JINSL, 3aKITIoYaromasicsa B GyHKIIMOHATBHON OKKITIO3UH
apTepuy M3-3a CpallleHUs MBIIIIL WIN CYXOXUIIHS
co crenkoi ITogA. Bta aHOManMs BO3HUKAET B pe-
3yabTate nedekra B pa3BUTUM, IpU KoTopoM IlogA
MIPOXOIUT MEINATBHO M TITy0XKe MeIUaTbHOI TOJIOBKH
MKPOHOXHOW MBIIIIIBI WM CKOJIB3UT 110 3TOIM MBIIIIIIE,
YTO W MIPUBOAUT K KOMIIpeCCUH apTepun. Pemko cmas-
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JIMBAIOLLIE CTPYKTYpOI SIBJISIETCS] aHOMaJIbHBIN (hrOpO3-
HBIA ITYYOK HOAKOJIECHHOM MBIIIIBI, PACHOIOXECHHBINA
1yoXe MearaabHOM FOJOBKY UKPOHOXHOM MBIIIIIBI.

B HacTos1iee Bpemsl BbIIEISIOT 1IECTh TUIIOB CIaB-
nenus [1onA:

— tun I: MearanbHas ro10BKa MKPOHOXHOM MBIIIIIIBI
pacrojiokeHa HOpMaJIbHO M HAaUMHAETCSl OT BEpXHEM
3aJHell 4yacTu MeAUaJIbHOTO MBbIIeJKa Oeapa, B TO
BpeMst Kak [logA orubaeT MbIlIIEYHBINA CTBOJ C3aau
BOKPYT M MeIMaJibHO, 00pa3ys nemito. Takoi BapuaHT
SIBJISIETCS CleACcTBUMEeM paHHero ¢opmupoBaHus [TogA
OTHOCUTEJIbHO Mpollecca MUTpallMid MeIuaJlbHOU ro-
JIOBKM UKPOHOXHOW MBIIIIIIHI;

— tun II: MenuanbHas ToJI0BKa MUKPOHOXHOM MBILIIIbI
HauyuMHaeTCs OT JIaTepaJibHOU MOpLUU MEAUATbHOIO
MbIlIEKa 6enpa Wi gaxe OT MEXMBIIIEIKOBOTO Mpo-
CTpaHCTBA, ¥ apTepUsI pacriojiaraeTcsi MEAUaIbHO U IO/,
Hel, HO UMeeT BepTUKaJIbHOE HarpaBjieHue, He 00pasys
YBEJIMYEHHBIX MeTeNlb. Bapuanusg Bo3MOXHa MPU paH-
HeM (popmupoBaHuu I1ogA M 0cTaHOBKE CMEIECHUS
MeAMaJIbHOU TOJTOBKU MKPOHOXKXHOM MBIIIILIBL;

— tumn 1II: IMTogA xoMIipeccupoBaHa J00aBOYHOM
TOJIOBKOU — MBILLIEYHBIM ITyYKOM, SIBJISIIOIIIMMCS YACThIO
MeAuaJIbHOU rOJIOBKM UKPOHOXKHOU MBIIIIIBI, UAYLLIMM
K MeIUaJbHOMY/TaTepaIbHOMY OeIpEHHOMY MBIIIEIIKY.
Taxkum obpaszom, [TogA mpoxoauT MexXay HOpMaabHOM
Y aHOMAaJIbHOM YacTsIMUA MEAMaJIbHOU TOJIOBKMU;

— tun 1V: IlogA cpaBieHa Jiexalei riryoxke MmoaKo-
JIEHHOM MbIlILed uiu (puOpo3HBIM MyYKOM aHaJOruy-
HOM JIOKAJIN3alliN;

— tun V: I[logA «yiemisieTcsi» BMeCTe C TTOIKOJIEH-
HOM BeHoI. BriepBbie 1TOm00HBIN ciiydail ObLI onKrcaH
B 1967 r. Rich u Hughes, B 1996 r. Di Marzo ormican 35
OOJIbHBIX CO CIABJIEHUEM TTOAKOJIEHHOM BEHbI, IPU 3TOM
B 28 clIydasix mMejia MeCTO KOMIIPECCHS TOJIBbKO BEH, a
B 7 — BMeCTe C apTepuei;

— tun VI: pyHkumoHanbHoe cnaBieHue ITogA npu
ee HOpMaJlbHOM aHAaTOMUYECKOM PacCIIOJIOXKEHUH,
npoucxopsiiee Npyu MOAOIIBEHHOM CTMOaHUU CTOIIbI.
BrnepBnie nanHas narojorug onucana Levien B 1997 T.
Cpenn HanboJiee BEPOSITHBIX IIPUYNH — TUTICPTPODUS
MYCKYJIaTyphl B TIOOKOJICHHOI 00JIacTH y TIpodeccro-
HaJIbHBIX CHOPTCMEHOB.

J1si AMarHOCTUKM CUHIApPOMA CAABJEHUS TIpUMe-
HSIOTCSI Pa3iMuHbIe COUYETAHUS CIEAYIOIIUX UCCIen0-
BaHMI: TIO3UIIMOHHBINA CTpecc-TecT (MalleHTa IIPOCST
OCYIIECTBUTh MOAOILIBEHHOE crubaHue, a Bpay OKa3bl-
BAaeT COMPOTUBJIEHUE U TIPOBEPSIET IMYJIbC HA apTEPUSIX
cromel), Y3/1C, KT, MarHuTHO-pe30HAHCHASI TOMOTpa-
dus (MPT) u npsimast anruorpadus [22]. Hanboiee
pallOHAJIbHBIM AJITOPUTMOM SIBJISIETCS BBITIOJIHEHUE
YJIBTPa3ByKOBOTO UCCJIEN0BaHUS C MMPOBEAEHNEM TTO3U-
LIMOHHOTO CTPECC-TECTA C MOCIEAYIOIIUM BbIIIOJITHEHUEM
MPT (MOIITHOCTS MAaTHUTHOTO TT0JIs1 OT 1,5 mo 3 Tir) B Tpm
aTana: 1 — omnpeneaeHUe B3aUMHOIO PaCIONOXEHUS
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[TomA u okpyXalolnx ee TKaHei B ITOKoe; 2 — MCCIe-
IOBaHUE BO BpeMs HAarpy3KW (CMeHa HOPCUGMICKCUN
¥ TJIAHTapHOM (hJISKCHH IO TOSIBICHMS 00JIEBOTO CUH-
IpoMa); 3 — B IOJIOXKCHUHU TTOIOIIBEHHOTO CTHOAHMST
¢ BBeZICHHEM KOHTPACTHOTO BEIIIeCTBA ITOCIE OITMCAHHOM
BBIIIE HATPY3KH [23].

XUpyprudeckoe JIeueHNEe MOJIOIBIX TAIINCHTOB P
OTCYTCTBUHU (DaKTOPOB PHICKA 3aKIIFOYAETCS B BOCCTa-
HOBJICHIU HOPMAaJIbHBIX aHATOMHYECKUX B3aUMOOTHO-
IIEeHUI MEXIY MBIIIEHA U apTeprueid B NOOKOJICHHOMU
saMke [24]. Haubosiee mpeanOYTUTETLHBIM SIBIISIETCS
MIPOEKIIMOHHBIN HocTyn K [TomA B ITOIOXEHUN TTAIlM-
€HTa Ha XWBOTE, KOTOPHI W OBUI MCIIOIb30BaH HAMHU.
[Ipu 3TOM paHHSS TMATHOCTUKA U XUPYPTUIECKOE JIe-
YeHME Taxe 0eCCUMITOMHBIX ITOPaXXeHWM JA0T JTyJIIIIe
pe3yabrathl [15].

Kucro3Hoe mopaxeHve agBeHTULIAN — 3TO PEIKO
BCTpevaroIeecss HeaTepOCKICPOTHICCKOE OKKITIO3M-
OHHO-CTEHOTHUYECKOE 3a00JIeBaHNE Mepr(hepMIeCKIX
apTepuit, XxapaKTepu3ymolleecs 00pa3oBaHNEM KHCT
C KOJUIOMITHBIM (MYKO3HBIM) COIEPKMUMBIM B aIBEHTH-
HuanbHOM ciioe [25]. BriepBble 0 TaHHOM ITaTONOTUN
coobwmmnu Atkins u Key B 1946 r., onucaB KMCTO3HYIO
JIereHepanuio B moaB3aoLIHoi aprepuu [26]. K Hacro-
S1IeMy BpeMeHU B JIuTeparype onrcaHo a0 600 ciyuaeB
[27, 28]. HanbGosee yacTo KNCTO3HOE MMOpaXkeHNe BCTpe-
YaeTcsl y My>XKUMH (OTHOIIIEHHME MYXKCKOTO TT0JIa K XKeH-
ckomy — 4:1) B Bo3pacte 40—50 et (cpemHUiT Bo3pacT
46 neT, BapbupyeT oT 5 10 80 JIeT) U MPEeruMYILIECTBEHHO
JIOKQJIU3yeTCsI B TTOOKOJICHHOM CerMeHTe (XOTS OITH-
CaHBl eAMHUYHBIC CIIyUYaWl ITOpaskeHUsS TTOAB3IOIIHEIX,
TMOIMBIIICYHBIX, IYICBBIX, OCAPECHHBIX apTePUIl U TaXKe
BeH) [29]. DTHoorus 1 aToreHe3 3a00JIeBaHMSI TOYHO
HE YCTAHOBJICHBI, HA HACTOSIIINI MOMEHT pacCMaTpH-
BaeTcs yeTbipe Teopun [30]:

* TeopHsI XPOHUUECKOI TpaBMaTHU3aIUK, COTJIACHO
KOTOPOM exXemHeBHBIC (PICKCOpPHBIE/3KCTCH30pHEIE
Harpy3KH IIPUBOLST K OTCIOCHMIO anBeHTHIINU [TomA
OT MEINU C TTOCICAYIOMNM KPOBOMBIMSIHUEM U3 CETH
vasa vasorum B 00pa30BaHHYIO IIOJIOCTh 1 TpaHC(opMa-
el B KUCTY IO BO3IeICTBIEM MECTHBIX (PepPMEHTOB.
PenmmuBupyrone MUKpOKPOBOU3IUSHIS BEOYT K YBe-
JIMYEHMIO pa3MEePOB KHCTHI, CY>KEHHIO IIPOCBETA apTEPUH,
a 3aTeM ¥ TpoM0O03y MOPaKeHHOTO COCYa;

* TeopHs CHCTEMHOTO HapyIIeHUSI KOJUIareHOBOTO
oOMeHa IpearnoiaraeT CKIIOHHOCTh TKaHe K MyIITHO3-
HO-MHMKCOMATO3HOM fereHepany. Teopus pazpadboraHa
Linquette, et al. B 1967 . 1 ocHOBaHa Ha pe3yJibTaTax
THCTOJIOTUIECKOTO MCCIEeIOBAHUS 00pa3IloB KOXM.
OCHOBHBIM €¢ IIPOTUBOPEUYMEM SIBJISICTCS OTCYTCTBHE
MIPU3HAKOB CHUCTEMHOTO ITOPaXKeHUS IIPU IJIUTECTEHOM
HaOIOACHNHY 32 MAllICHTaMU ¢ KMCTO3HOM IereHepa-
e amBeHTUIINH;

* Teopusl UCTUHHOTO TaHIIUS (CMHOBUAIbHAS, Cy-
CTaBHasl TCOPHsI) OCHOBaHA Ha OMOXMMUIECKOM (comep-
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KaHWe THAIYPOHOBOI KUCIIOTHI) U THUCTOJOTMYCCKOM
CXOJICTBE MEXIY aIBEHTULIMAJIbHOM KUCTOU 1 TaHTJIUEM
(BomstHKOM cycTaBHOM cyMKM). CorjlacHO JaHHOU Te-
OpUM KUCTHI 00pa3yloTCsl U3HAYAJIbHO KaK CTPYKTYPbI
CUHOBMAJIbHOI KaICyJibl CyCcTaBa y CTEHKU apTepUH;

* HapyllleHUue SMOPUOHATIBLHOIO Pa3BUTHSI, 3aKJII0Ua-
[o11eecsl B MUTpallii MYLIMH-CEKPETUPYIOLIUX KIETOK
U3 MEe3eHXMMaJbHOM TKaHU OJM3Jiexallero cycraBa
B aBEHTULIMIO. B Moib3y JaHHOU TeOpuU CBUIETENb-
CTBYET COOOIIEHWE MEXIYy KUCTOI M CycTaBOM, OOHa-
PY>XEHHOE B OOJIBIIIOM KOJIMYECTBE CIYYaeB.

B HacTosiiiee BpeMss HauboJjiee n1OKa3aTeJbHOM
CUMTAETCsl CUHOBUAJIbHAsA T€OPUs, MOATBEpXKIaeMasi
COOOIIEHNEM KUCTHI ¢ Om3iexanmm cyctaBoM. Pop-
MUPOBAHME KUCThl HAUMHAETCS C HaApbiBa KaIlCyJibl
CcycTaBa, YTO NMPUBOJAUT K MOCTYIIJIEHNIO CUHOBUAILHOM
KUIKOCTHU T10 X0y apTepuaibHOU BETBY COOTBETCTBYIO-
1LIelt apTepuu, B ciiydyae JOKaJu3alun B MOIKOJEHHOM
00J1aCTU — MO X0y CPEAHEN KOJIEHHOI apTepuu. B cBsI3un
¢ atuM Desy u Spinner mogue pKinBaoT HEOOXOTUMOCTD
BeinoaHeHus1 MPT mo omepauiuu B 1e/isIX BBISIBJICHUS
CBSI3U aJBEHTULIMAILHOW KMCTHI C MOJOCThIO CyCTaBa,
a MaTOTeHETUYECKUI ATAIl XUPYPTrUUECKOro JeUeHUs
JIOJIKEH 3aKJII04YaThCsl B JIUTUPOBAHUU HAUAEHHOTO
coobuienus [29].

3AKIIIOYEHUE

3HaHMe aHATOMMYECKUX BapuaHTOB neeHusa [TomA
TI03BOJISIET CHU3UTH BEPOSITHOCTD SITPOTEHHOM COCY-
IVICTOI TpaBMBI U M30eXKaTh TaKUX OCIOXHEHUM, KaK
dopMmupoBaHMe apTEPUOBEHO3HBIX (DUCTYI, TICEBIO-
aHeBpu3M [IomA mocie pa3IMIHBIX OPTOIETNICCKIX
W COCYOMCTHIX ollepanuii. HeoOXxognMo MMOMHHUTH
0 peOKO BCTPEUAIOIINXCS B KIIMHNIECKOM ITpaKTUKE T1a-
tosorusax [TogA, KoTopble BO MHOTHX CITyJasiX OCTaIOTCS
HEOINArHOCTHPOBAHHBIMH IO OIIEPAlUM, YTO MOXKET
TIIPUBOINTH K BEIOOPY HEBEPHOI TAKTHKU XMPYPIUIe-
CKOTO JIcueHHsI. B yacTHOCTH, JIOKaJIbHAST OKKJTIO3HS
[TonA oGBITHO paccMaTPUBACTCS C TOYKH 3pSHUS aTepo-
CKJICPOTUYECKOTO IIpollecca WM apTepunTa M HEPEIKO
SIBIISICTCSI CTUMYJIOM JIJIST MICIIOJIb30BAaHUS DHIOBACKY-
JIIPHBIX METOHOB JICUCHNsI, KOTOPEIC B TaHHBIX CTyda-
SIX HE BCETIa MPeACTaBISIOTCA IPEOIIOUYTHTCIILHBIMU.
[IpruMeHEHME X€ «OTKPBITHIX» OIEpallii IIpM TaKOM
TATOJIOTUH YACTO 3aKITI0YACTCS B BHITTOJTHEHUH IIIYHTH -
PYIOIIINX BMEIIATEeIBCTB, UTO TOXE HE HECEeT JOCTATOT-
HOM (pM3UOJTOTMIHOCTH, a TIPSIMOiT HETIOCPEICTBEHHBII
nmocTyTl K [TogA mpuMeHsIeTCsl B KITMTHIYIEeCKOM ITPAaKTHUKE
JIOCTaTOYHO PEIKO.

Kongpauxm unmepecoé omcymcmeyem.
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Knowledge of anatomical variations of the division of the popliteal artery and specific lesions of the arterial
segment involved is necessary for the surgeon, traumatologist-orthopaedist, vascular surgeon. The article contains
a review of recent literature data on the prevalence of different variants of branching patterns of the arteries
of the crus, also providing a detailed discussion of embryological development of the arterial system of the lower
extremities, in many ways explaining the appearance of rare pathologies of the popliteal artery, such as for example
popliteal artery entrapment syndrome. Particular attention is paid to cystic damage of the popliteal artery,
describing currently known theories of the development of this rare pathology, this is accompanied by sharing
own experience in surgical treatment of the patients involved. Awareness of anatomical variants and peculiarities
of embryonic development contributes to decreasing the possibility of iatrogenic damage of the popliteal artery
during orthopaedic operations and to appropriate decision-making as to the method of revascularization.

Key words: popliteal artery, popliteal artery entrapment syndrome, embryology, adventitial cystic lesion,

surgical reconstruction.

INTRODUCTION

The popliteal artery (PopA) despite its short length
is characterised by a wide variety of pathology. Along
with common arterial diseases, such as atherosclerosis
obliterans, aneurysmatic dilatation, also encountered
are rare lesions (cystic adventitial disease of the PopA)
and specific lesions (popliteal artery entrapment
syndrome) [1]. The significance of a qualified approach
in treatment of injuries of the PopA whose frequency
increases annually is also undeniable: the highest level
of invalidization and the greatest number of amputations
are registered namely in injuries of this localization
and are beyond all comparison with injuries of any
other arteries of the lower limbs [2, 3]. Occlusive-
stenotic lesions of the PopA may also frequently lead
to severe ischaemia of the limb and to high amputation,
since reconstructive interventions thereupon are not
always effective, especially in the remote period. This
is connected with the fact that in spite of a similar clinical
pattern, treatment policy and prognosis do differ, which
dictates the necessity of further studying peculiarities
of diseases of this localization.

Anatomical peculiarities of the popliteal artery.
Applying the term “trifurcation” to the PopA seems
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to be not quite justified: the division of the PopA into
the anterior tibial artery (ATA), posterior tibial artery
(PTA) and peroneal artery (PA) within a distance
of not more than 5 mm from each other (type IB)
is encountered only in 2.4% of cases [4], and as reported
by Morries, et al in 2.9% [5]. The most frequently
encountered variant of the anatomical division of the
PopA is type IA — below the fissure of the knee joint
there is division of the PopA into the ATA and the
tibioperoneal trunk (Fig. 1); its frequency varies from
81.8 to 93.6% [4—7]. This is followed by different
variants of high origin of one of the arteries of the crus —
type 11 (Fig. 1) — with a prevalence of about 3.9% [4],
amongst which predominates type IIA accounting
for about 2.2% of all cases [4, 8]. The incidence rate
of hypoplasia/aplasia of arterial branches — type 111 —
amounts to approximately 3% of the anatomical variety,
with type IIIA (Fig. 2) — hypo-/aplasia of the PTA —
is encountered in more than half of cases (1.7%) [4, 8].
The mean diameter of the PopA immediately below
the intercondylar plane amounts to 8.0 mm (95% CI
7.29—8.7 mm), the length of the PopA from the above-
mentioned plane to the site of the origin of the ATA
is 60.1 mm (95% CI 53.8—62.4 mm) [4].
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Fig. 3. Embryology of the popliteal artery

The PopA is divided into three segments defined as
follows: segment P1 — extending from the Hunter canal
through the intercondylar space to the proximal edge
of the patella (it is considered as the most mobile region
in connection with which this portion is also referred to as
dynamic); segment P2 — from the proximal edge of the
patella to the central region (from this portion originates
the vascular network of the knee joint in connection
with which it is also called collateral) and segment P3 —
from the centre of the knee joint to the site of the origin
of the ATA [9, 10]. However, this classification was
developed in terms of static anatomy. Currently, a series
of studies are under way on examining the PopA during
movement, forming a conception of dynamic anatomy.
For this purpose, conventional arteriography is followed
by examining the PopA in bending of the lower limb in the
knee joint [11]. Additionally the following definitions
were introduced: a hinge point (HP) — the first bend
of the PopA at an acute angle relative to the femoral
bone, detected on bending of the limb in the knee joint;
accessory flexions — any other bends of the PopA. Based
thereupon, segments of the PopA were singled out above
and below the «hinge point», with no HPs observed at the
level of the knee joint line [12].

Embryology of the popliteal artery. The popliteal
artery differs fundamentally from other arteries of the
lower limbs by its embryological development, which
predetermines propensity for specific pathologies. Lower
limb arteries develop from two different arterial basins:
sciatic (or axial) basin and the basin of the external iliac
artery [1]. Both systems originate from the primitive
iliac artery supplying blood to the caudal portion of the
embryo and formed resulting from uniting the umbilical
artery with the proximal portion of the fifth lumbar
dorsal intersegmental arteries [13]. The sciatic artery
is formed on day 30 of intrauterine development when
the embryo is 5—6 cm long. It is located parallel to the
sciatic nerve and descends in a group of posterior flexors
of a lower limb passing in the area of the knee between
the tibial bone and popliteal muscle [14]. By day 32
of development, with the embryo’s length measuring 8
mm, there forms the second arterial system — the external
iliac artery passing through a group of ventral flexors
of the limb and giving rise to the femoral artery. At 42
days of intrauterine life, when the length of the embryo
amounts to 14 mm, there develops the superior
communicating branch (ramus communicans superius),
joining the femoral artery with the proximal segment
of the axial artery through the abductor hiatus [15].
In turn, the sciatic artery is divided into three segments:
proximal (above the anastomosis with the femoral artery),
deep, and distal (below the level of the popliteal muscle).
During the next week of embryonic development,
the proximal component of the axial artery gives rise
to a branch that runs superficial to the popliteus muscle
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and joins with the distal segment of the axial artery [16].

With time, the deep segment of the axial artery involutes.
Thus, the fully developed popliteal artery results from
the fusion of several arterial elements: the superior
communicating branch, part of the sciatic artery and the
superficial PopA (Fig. 3).

Initially, both heads of the gastrocnemius muscle
originate from the proximal tibia, uniting into a single
bundle in the middle third of the crus and going distal
to the calcanecal bone. With development, they migrate
cranially along the femur to different extents. The final
position of the medial head of the gastrocnemius
muscle is more proximal to that of the lateral head
and immediately caudal to the adductor hiatus, with
the popliteal artery lying immediately lateral. [13,
14]. These dynamic processes of muscle and arterial
development create the potential for various non-
atherosclerotic pathologies of the region concerned.

Clinical case reports

Below are examples of two patients diagnosed
as having cystic adventitial disease of the PopA
and popliteal artery entrapment syndrome.

A 40-year-old man was admitted to the department
with complaints of pain in the right lower limb while
walking a distance up to 300 m, chilliness of the
right foot. He stated that the pain began for the first
time after intensive sports exercises 6 months prior
to admission (he had had a sports injury in the area
of the right knee joint). Ultrasonographic duplex
scanning (USDS) in the area of the right PopA
revealed an unechogenic vesicular formation sized
1.8x1.7x3.7 cm, with no vessel's lumen in its projection
detected. The findings of computed tomography (CT)
demonstrated segmental occlusion of the PopA with
good condition of the outflow pathways. No evidence
of atherosclerotic lesions of the lower limbs was
revealed.

During the operation, with the patient lying in the
prone position, through a posterior approach to the
PopA we exposed and resected the PopA’s portion

with cystic adventitial damage (Fig. 4, a, b). We carried
out prosthetic repair of the PopA with a synthetic
material (polytetrafluoroethylene) with the formation
of an end-to-end anastomosis (for lack of an autovein
available because of prior phlebectomy on both
lower limbs). The postoperative period turned out
uneventful, with the arteries of the foot showing major
blood flow. Histological examination of the excised
portion demonstrated a cystic adventitial lesion,
with an unusual finding consisting in the presence
of incompetent valvular apparatus of the vein in the
lumen of the cyst (Fig. 4, c). At 12 months after
the operation control CT arteriography demonstrated
that the vascular graft was patent, with neither
evidence of chronic ischaemia of the right lower limb
nor disease relapse.

A 29-year-old woman was admitted to hospital
with the following referral diagnosis: “Obliterating
atherosclerosis of the lower limb arteries, segmental
occlusion of the left popliteal artery”. Studying her case
history revealed that pain in the left gastrocnemius
muscle during physical load had first appeared 4
years before hospitalization, and within the past 12
months the symptoms of the disease were joined
by intermittent claudication. At admission, the distance
of pain-free walking amounted to 50 m. We initially
intended to perform endovascular recanalization
of chronic occlusion and balloon dilation of the PopA
on the left, but, taking into consideration clinical
and anamnestic data (professional daily physical
loads — a dance teacher, young age), the woman
was suspected of having popliteal artery entrapment
syndrome which was then confirmed by the findings
of CT arteriography of lower extremities and USDC
of lower-limb arteries. The index of regional systolic
pressure on the PTA and ATA amounted to 56%
on the left and to 111% on the right. The PopA
on the left was occluded to the ostium of the medial
sural artery, with the rest major arteries found free
from pathological changes. The findings of CT
arteriography revealed that the PopA was compressed
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Fig. 5. Computer tomograms (arteriography) of lower limbs of the woman diagnosed with and treated for popliteal artery entrapment syndrome
(type 111}, 3D reconstruction

by the accessory muscle bundle of the medial head
of the gastrocnemius muscle, corresponding to Type
Il lesion (Fig. 5).

Under epidural anaesthesia with the patient lying
in the prone position via the posterior S-shaped
approach we performed an operation consisting
in removal of the compression, lateral autovenous
plasty of the left PopA with a patch from the small
saphenous vein. The postoperative period turned
out uneventful, with no complications. Control
USDS revealed positive dynamics: the major blood
flow through the PopA and crural arteries restored,
the regional systolic pressure index amounted
to 108%. The woman was discharged on POD 4
in a satisfactory condition with complete regression
of symptoms of chronic arterial insufficiency. Control
examination at 24 months after surgery showed no
evidence of relapses, presence of pulsation on the
PTA and ATA, with walking and physical activities with
no limitations.

DISCUSSION

Popliteal artery entrapment syndrome (PAES) is an
anomalous relationship between the popliteal artery
and its surrounding musculotendinous structures.
In 1879, T.P.A. Stuart, an Edinburgh medical student,
first described an unusual anatomical variant of the
popliteal artery which he had dissected from a gangrenous
limb [17]. However, the significance of this anomaly
was not recognized until 1965 when Hamming and Vink
in the Netherlands described the clinical syndrome which
is associated with entrapment of the popliteal artery.
In their study of 1,200 patients suffering from calf and foot
claudication, 12 (1%) were less than 30 years of age
and five of these had PAES [18]. The incidence of PAES
has been reported to range from 0.17% [19] to 3.5%
[20] in a review of 20,000 asymptomatic Greek soldiers
and a study of autopsy specimens, respectively, leading
the authors to conclude that only a small proportion
of cases give rise to symptoms. The concomitant
entrapment of the popliteal vein with the artery has been
reported in only 7.6% of cases [21]. Approximately 80%

of patients are males younger than 30 years of age [15].

Popliteal artery entrapment syndrome is a congenital
abnormality consisting in functional occlusion of the
artery due to accretion of the muscle or tendon with
the wall of the PopA. This abnormality results from
adevelopmental defect in which the PopA passes medially
and beneath the medial head of the gastrocnemius muscle
or slides along this muscle, which results in compression
of the artery. Rarely, a compressing structure is an
abnormal fibrous band of the popliteal muscle, located
beneath the medial head of the gastrocnemius muscle.

Currently, six types of PopA compression are singled
out:

— type I: the medial head of the gastrocnemius
is located normally and arises from the upper posterior
portion of the medial femoral condyle, whereas
the PopA circumflexes the muscular trunk posteriorly
around and medially, forming a loop. Such variant
is a consequence of early formation of the PopA relative
to the process of migration of the medial head of the
gastrocnemius muscle;

— type II: the medial head of the gastrocnemius
originates from the lateral portion of the medial femoral
condyle or even from the intercondylar space, and the
artery is located medially and beneath it but has a vertical
direction, not forming enlarged loops. This variation
is possible in early formation of the PopA and arrested
migration of the medial head of the gastrocnemius;

— type III: the PopA is compressed by the accessory
head — a muscle bundle, being part of the medial head
of the gastrocnemius, travelling to the medial/lateral
femoral condyle. Hence, the PopA passes between
the normal and abnormal parts of the medial head;

— type IV: the PopA is compressed by the deeper
located popliteal muscle or fibrous band of similar
localization;

— type V: the PopA is “strangulated” together with
the popliteal vein. Such case was first described in 1967
by Rich and Hughes. In 1996, Di Marzo reported
35 patients with compression of the popliteal vein,
of these, 28 cases had compression of veins alone, and 7
concomitant with the artery;
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— type VI: functional compression of the PopA in its
normal anatomical location, occurring in plantar flexion
of the foot. This pathology was first described by Levien
in 1997. Amongst the most probable causes is hypertrophy
of the musculature in the popliteal region in professional
athletes.

Compression syndrome is diagnosed by various
combinations of the following studies: positional stress
test (the patient is asked to perform plantar flexion of the
foot while the physician offers resistance and checks
the pulse on the arteries of the foot), USDS, CT, magnetic
resonance imaging (MRI) and direct angiography [22].
The most rational algorithm consists in performing
ultrasonographic examination with positional stress test
followed by MRI (magnetic field strength from 1.5to 3T)
in three stages: 1 — determining the relative position of the
PopA and surrounding tissues at rest; 2 — study during
load (change of dorsiflexion and plantar flexion until
the appearance of pain syndrome); 3 — in the position
of plantar flexion with administration of contrast medium
after the above-described load [23].

Surgical treatment of young patients with no risk
factors consists in restoration of the normal anatomical
relationships between the muscle and artery in the
popliteal fossa [24]. The most preferable is the projection
approach to the PopA with the patient lying in the
prone position, which we resorted to. In so doing, early
diagnosis and surgical treatment of even asymptomatic
lesions appear to yield better results [15].

Adventitial cystic lesion is a rarely encountered
nonatherosclerotic occlusive-stenotic disease of the
peripheral arteries, characterized by the formation of cysts
with colloidal (mucous) content in the adventitial layer
[25]. This pathology was first reported by Atkins and Key
in 1946, describing cystic degeneration in the iliac artery
[26]. Approximately 600 cases have hitherto been
described in the literature [27, 28]. Most frequently cystic
lesions are encountered in men (with a male-to-female
ratio of 4:1) aged 40—50 years (mean age 46 years, range
from 5 to 80 years) and predominantly localize in the
popliteal segment (although sporadic cases of damage
to iliac, axillary, radial, femoral arteries and even veins
were reported) [29]. The actiopathogenesis is uncertain,
with four theories being implicated [30]:

* theory of chronic traumatisation according to which
daily reflex/extensor loads result in detachment of PopA
adventitia from the media, followed by haemorrhage
from the vasa vasorum network into the formed cavity
and transformation to a cyst under the influence of local
enzymes. Relapsing microhemorrhages lead to increased
sizes of the cyst, narrowing of the arterial lumen, followed
by thrombosis of the vessel involved;

* theory of systemic disorder of collagen metabolism
supposes proclivity propensity of tissues to mucinous-
myxomatous degeneration. The theory was developed
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by Linquette, et al in 1967 and based on the results
of histological study of skin samples. Its main contradiction
is lack of signs of a systemic lesion during long-term
follow-up of patients with cystic adventitial degeneration;

* theory of true ganglion (synovial, articular theory)
is based on biochemical (content of hyaluronic acid)
and histological similarity between the adventitial cyst
and ganglion (dropsy of the joint capsule). According
to this theory, cysts are formed initially as structures
of the synovial capsule of the joint near the arterial wall;

« impairment of embryonic development,
consisting in migration of mucine-secreting cells
from the mesenchymal tissue of the neighbouring
joint into the adventitia. This theory is favoured
by a communication between the cyst and joint, found
in a large number of cases.

Currently, the most evidence-based is the synovial
theory confirmed by a connection of the cyst with
the neighbouring joint. Cyst formation begins with
a capsular rent that leads to the tracking of synovial fluid
along the arterial branch of the respective artery, in case
of localization in the popliteal region — along the middle
genicular artery. Therefore, Desy and Spinner insist
on the importance of performing MRI prior to operation
in order to reveal a communication of the adventitial cyst
with the cavity of the joint, and that the pathogenetic
stage of surgical treatment should consist in ligation of the
connection identified [29].

CONCLUSION

Knowledge of anatomical variants of the division
of the PopA makes it possible to decrease the probability
of iatrogenic vascular injury and to avoid such
complications as formation of arteriovenous fistulas,
false aneurysms of the PopA after various orthopaedic
and vascular operations. It is necessary to remember
uncommonly encountered in clinical practice pathologies
of the PopA, which in many cases remain undiagnosed
preoperatively which may lead to selection of an incorrect
surgical policy. In particular, local occlusion of the
PopA is usually considered from the point of view of an
atherosclerotic process or arteritis and is quite often an
impetus for using endovascular methods of treatment,
which in these cases are not always preferable. The use
of “open” operations in such pathology often consists
in performing bypass interventions, which are neither
too physiological, whereas a direct approach to the PopA
is used in clinical practice rather rarely.
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