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Summary

Introduction. The analysis of 119 treated patients with open associated injuries of lower extre-
mities has been done and 72 (60.5%) of them had bone-vascular traumas. Instrumental methods
of examination of blood circulation degree consisted of pulseoximetry, X-ray contrast angio-
graphy, colour duplex scanning.

Materials and methods. On 34 (47.2%) of 72 patients restorative-reconstructive operations,
including the stages of osteosynthesis and revascularization of ischemic lower limb, were
performed. Osteosynthesis was mostly frequently performed with the use of Ilizarov apparatus
(38.9%) that made further observation and aftercare of the wound easier. End-to-end anasto-
mosis was the main method of blood supply restoration (57.1%). If there was a considerable
vascular defect, its autovascular replacement was made in 8 (22.9%) cases.

Results. In 57 (79.2%) cases primary healing was observed. 29 (85.3%) of 34 patients who
were performed restorative-reconstructive operations on had an adequate blood circulation
restoration.

Conclusions. Timely blood circulation restoration is the main condition for saving the extre-
mity. The choice of osteosynthesis method must be decided by the character of bones and soft
tissues injuries and the possibility of performing vascular reconstruction. The kind of opera-
tion must be chosen with no risk on the patient’s life.

Keywords: the bone-vascular injuries, traumatic shock, osteosynthesis, arterial anasthomoses,
autovenous prosthesing.

Pecpepar
CraTbsi NMocBsiLleHa OQHOMY M3 akTyaslbHbIX BOMPOCOB COBPEMEHHOW TpaBMaTonorum
WU aHrMOXMpypruM — BO3MOXHOCTU BbIMOMHEHNUS MEPBUYHBIX PEKOHCTPYKTUBHbIX

onepauuii Npy KOCTHO-COCYAUCTbIX MOBPEXAEHNAX HKHUX KOHEYHOCTEW Ha OCHOBaHWM
onbiTa nevyeHuns 72 6onbHbIx. B 34 (47,2%) cnyvasx BbINOMHEHbl NEPBUYHbIE BOCCTa-
HOBUTENbHbIE BMELLATENbCTBA, Kak Ha MOBPEXAEHHbIX KOCTSX, TaK Y Ha MarucTparnbHbIX
cocypax. M3 Hux y 29 (85,3%) oTMeueHbl afiekBaTHOE BOCCTAHOBIEHWE KpOBOOOpa-
LLIEeHNs1 B HWXHEN KOHeYHOoCTU. B cTaTbe nmpuBedeHbl OCHOBHblE MOKa3aHWsi K Npo-
BeJEHWI0 BOCCTAHOBUTENbHbIX Onepauuii U caenaHbl onpefeneHHble BbiBoAbl. Ha
KNMUHUYECKOM MpUMepe Mnoka3aHbl OCHOBHbIE 3Tanbl BbIMOMHEHUSI PEKOHCTPYKLIWIA.
KnroueBble cnoBa: KOCTHO-COCYAMCTbIE NOBPEXAEHUS, TPaBMaTUYECKMIA LLIOK, OCTEOCU-
HTe3, apTepuanbHble aHacTOMO3bl, ayTOBEHO3HOE MPOTE3MPOBaHMUE.



Ll_ll_ XADXKVBAEB A.M., AXME[OB PA., HA30B O.H., CAOANVEB 3.P.

INTRODUCTION

The problem of lower extremities associated traumas,
complicated by arterial vessels injuries, reconstructive
operations management, nowadays, is very actual [2, 4,7,
8]. In majority of cases, the character of injuries of lo-
wer extremities (railway, automobile, and explosive trau-
mas) makes the management of reconstructive operations
impossible. For such kind of injuries, as a rule, a mas-
sive destruction of soft tissues of a crushed mode with
traction is typical, frequently with formation of extensi-
ve and deep defects, multifragmental fracture of bones
and, that is the most dangerous, arterial vessels injuries
of a considerable length, accompanied with polyfocal
raptures and detachment of intima. Injuries of cut and
chopped mode, with a relatively smooth damage of struc-
tures on the same level, are the most perspective in terms
of reconstruction. Among different kinds of associated
injuries, bone-vascular ones has a considerable share and
are accompanied with high frequency of postoperative
complications (39-46 %), amputations (25%) and letha-
lity (12-21%) [1, 3, 5].

Traumatic and hemorrhagic shocks, severity of which
depends on the character and extensiveness of injury are
the main burdening moments of such kinds of traumas,
often make reconstructive operations realization impos-
sible. Time constraints of tissue ischemia sometimes
exceed the maximum permissible level, that usually ta-
kes place in cases of tardy delivery of patients and in-
accurate medical assistance on pre-admission stage. All
these factors put specialists into tough time constraints
and a decision whether to perform reconstructive opera-
tion on the vessels to save an extremity or to make
primary amputation for save the life of the patient has to
be made[4, 6, 9].

There is no doubt that reconstructive operations for
associated bone and vascular injuries of lower extremi-
ties, including the stage of osteosynthesis and revascu-
lization, and must performed by joint brigades of trau-
matologists and angiosurgeons in specialized centers,
where the conditions for any kind osteosynthesis as well
as for reconstructive operations of vessels and nerves with
the use of microsurgical equipment are available.

MATERIALS AND METHODS

During the period from 2001 to 2010 in RRCEM were
treated 119 patients with open associated injuries of lower
extremities and 72 (60.5%) of them had bone-vascular
trauma. There were 49 (68.1%) males and 23 (31.9%)
females. The age of the patients varied from 8 to 82 years
old (in average 39.9+2.3 years old). 50 (69.4%) of the
patients were in “20 to 50” age group, that is the most
able-bodied one.

AKTYAJIbHOCTb MNPOBJIEMbI

[Ipobnema BBIIOTHEHUS PEKOHCTPYKTHUBHBIX OMEpAIHi
IIpY COYETAHHBIX TPaBMaX HIKHUX KOHEUYHOCTEH, 0CJO-
JKHEHHBIX IOBPEXKICHHUEM MarucTpalbHbIX COCYIOB,
B HACTOSIIICE BPEMs CTOUT JIOCTATOYHO OCTpO. B Goib-
IIMHCTBE CIy4YyaeB, caM MEXaHH3M TpaBM HIDKHHUX
KOHEUHOCTEH, (JKEeIe3HOTOPOKHBIE, aBTOMOOWIBHEIE,
MHHHO-B3PBIBHBIC TPaBMBI) JIe/IaeT HEBO3MOXHBIM IIPO-
BEJIEHUE PEKOHCTPYKTUBHBIX onepauuii [2,4,7,8]. s
MOJOOHOTO poJia TOBPEKICHUN, KaK MpPaBHIO, BCETAa
XapaKTepHO MACCHUBHOE pa3pylLIeHHEe MITKUX TKaHEH
pa3gaBICHHOIO XapakTepa B COYETaHMM C TpakKUueH,
HEpeAKo ¢ 00pa3oBaHMEM OOIIMPHBIX NIyOOKHX Hedek-
TOB, MHOT'OOCKOJIBYATBIE NEPEIOMbI KOCTEH U, YTO Hau-
Ooree omacHo, MOBPEXICHIE MaTHCTPATIBHBIX COCY/IOB Ha
3HAYUTEIBHOM MPOTSHKEHUH, COIPOBOXKIAIOIIEECs OJIN-
(hoKaTbHBIMH pa3pbIlBAMHU U OTCJIONKOW MHTHMBI. [ToB-
PEXICHUS PE3aHOro U pyOIeHOro Xapaxkrepa, mpu KOTO-
PBIX, KaK IPaBUIIO, UMEET MECTO OTHOCUTEIBHO POBHOE
MOBPEXJEHUE CTPYKTYp Ha OIHOM YPOBHE, SIBISIOTCS
HamboJyiee TEePCIEKTUBHBIMY B IUTaHE PEKOHCTPYKITHH.
Cpeau pa3iauuHbIX BUJOB COYETAHHBIX IHOBPEXKIACHUIM
KOCTHO-COCYIMCTbIE 3aHUMAlOT 3HAYUTEIbHOE MEeCTO
U COIPOBOXKJIAIOTCA BBICOKOM 4YacTOTON mocieore-
panuoHHBIX ociokHeHni (39-46 %), ammyrtanuit (mo 25
%) u neranpHOCTBIO (12-21 %) [1,,3, 5].

TpaBmMaTuuecKkuil ¥ reMOPPAruueCKuil 1OK, TSKECTh
KOTOPOTO 3aBHCHUT OT MEXaHM3Ma U OOLIMPHOCTU IMOB-
peXACHUs, SABIAETCA OCHOBHBIM OTAIOLIAIOLIUM MO-
MEHTOM IOJOOHBIX TpPaBM U 3a4acTyl0 JelaeT HEeBO-
3MOKHBIM BBINOJTHEHHE PEKOHCTPYKTUBHBIX OIEpaIHil.
Cpoku HIeMHuu TKaHeil MOpol MPEBBIIIAIOT MPEIeIbHO
JOILyCTUMBIE, YTO JOBOJIBHO YaCTO MMEET MECTO IIPU
MO3HEN JTO0CTaBKe OONBHBIX M HEMPABUILHOM OKa3aHUH
MOMOIIIM Ha JIOroCHHUTajbHOM 3Tane. Bec€ 310 cTaBUT
CIIELUAJIMCTOB B JKECTKHE BPEMEHHBIE PaMKHU U IIEepen
BBEIOOPOM: BBIIIOTHEHHE PEKOHCTPYKTUBHOII Onepary Ha
COCYZlax C LEJIbI0 COXPAHEHUS KOHEUYHOCTH WM IIPO-
BEJlCHUE IIEPBUYHOM aMIlyTallud CErMEHTa C LEJbI0
criaceHus xu3Hu 0osibHOTO [4,6,9].

He BBI3BIBaCT COMHEHHS, YTO PEKOHCTPYKTHBHBIC
oIepaluu IPU COYETAHHBIX KOCTHO-COCYIUCTBIX IIOB-
PEKACHUSX HIDKHUX KOHEUHOCTEH, BKITFOUAIOIIHE JTallbl
OCTEOCHHTE3a U PEBACKYJISPU3ALUU, AOKHBI BBIIOJ-
HATBCSI COBMECTHBIMU OpHUraaMy TPaBMAaTOJIOTOB M aH-
THOXUPYPTOB B CIELUATU3HPOBAHHBIX IIEHTpaX, TI7e
HMEIOTCSl yCIOBMSA [ MPOBEAEHHUS TI000TO BHUAA
OCTEOCHHTE3a, a TaKXKe I IPOBEICHHUS PEKOH-
CTPYKTHBHBIX OIEpanuil Ha COCylax M HEpBax C MpH-
MEHEHHEM MHKPOXHPYPTrHUECKONH TEeXHHKH.

MATEPWAN N METO[bI

3a nepuoxn ¢ 2001 mo 2010 rog B Pecmybnukanckom
Hayunowm Ilentpe DkcrpenHoit Meaunmmackoit [Tomomru
Pecmybmukn Y30exucran 6510 posiedeHo 119 60mpHBIX
C OTKPBITBIMH COYETAHHBIMU MOBPEKICHUSIMH HIDKHUX
KOHEYHOCTeH, M3 KOTOpeix y 72 (60,5%) nuarso-
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14 (19.4%) of the patients came to the hospital them-
selves, 31 (43.1%) were conveyed by emergency and 27
(37.5%) were redirected from other hospitals. The highest
number of the patients 49 (68.1%) were conveyed within
3 hours after accident. 11 (15.3%) of the patients convey-
ed within 24 hours from the moment of sustaining
a trauma, were transferred from other institution after ren-
dering first aid and stabilization of their condition. The
period of time of patients’ being conveyed from the
moment an injury has been sustained is shown on the
fig.1.

As is known, in case of associated injuries of anato-
mical structures of lower extremities, occurrence of trau-
matic and hemorrhagic shocks is one of the most impor-
tant factors that have an influence on the choice of tre-
atment tactic.

Partition of the patients according to the degree of
shock is given in the Table-1.

CTHPOBaHAa KOCTHO-COCYIUCTas TpaBMa. My>KUUH OBLIO
49 (68,1%), »enmun — 23 (31,9%). Bospact 0ompHBIX
BapbupoBan oT § 10 83 mer (B cpemnem 39,94+2.3 ner).
IIpu stom 50 (69,4%) 6ompHBIX OBLTH B Bo3pacTe oT 20
1o 50 5eT, To ecTh Hauboee TpyaocnocooHoM. [leTelt 10
14 net 6b110 - 3(4,2%). CamotexoM B LleHTp mocTaBiaeHbl
14 (19,4%) OonbHBIX, cKOpol momotibio - 31 (43,1%),
10 HANpaBICHUIO U3 Apyrux OompHHUL — 27 (37,5%).
Haubonbmee xommuectBo OompHBIX 49(68,1%) ObuH
JOCTaBIICHB K HAM B CPOKH JO 3 YacoB OT MOMEHTa
moydeHust TpaBMEL 11 (15,3%) O0JIBHBIX JOCTaBICHHBIX
K HaMm 1ocie 24 94acoB OT MOMCHTA TOyYCHHUSI TPaBMEI
OBUTH B MEPEBENCHBI U3 APYTUX JCUCOHBIX YUPCIKIACHHIMA
mocje OKa3aHWsl MEpBOM TOMOIIM W CTaOWIH3aIuU
cocTosiHUs. Bpemst 1ocTaBKu OOJIBHBIX TIOCIE MOy YSHHS
TpaBMBI MPEICTABICHO Ha PHUCYHKE 1.

Kak wm3BecTHO, NPH COYCTAHHBIX HOBPEKICHHIX
AHATOMHYECKHUX CTPYKTYP HIDKHHX KOHEYHOCTEH, OTHIM
U3 CaMbIX BaXKHBIX (PAKTOPOB BIHSIOIIUX HA BBHIOOD
TAKTUKH JICUCHUS SIBJISCTCS HAJIUYHUE TPABMATHYCCKOTO
WA TeMOPPArHYecKOTo IIOKA.

Pacmpenenenye GONBHBIX 1O CTEMEHH IIOKA IIPE-
cTaBieHO B Tabmmue 1.

Fig. 1. Period of time after acci-
dent

6(6,9%) \

7(9,7%)

Period of time after accident

11(15,3%)

= 30 mins -3 hours = 3-6 hours

49 (68,1%)

6-24 hours ® more than 24 hours

Puc. 1. Bpems gocrasku 60nb-
HbIX Mocne TpaBMbl

6(6,9%) \

7(9,7%)

BpeMsi T0CTABKII GOJTbHBIX
11(15,3%)

30 MuHYT-3 aca ¥ 3-6 yacos

49 (68,1%)

6-24uaca " oogee 1 cyTok

1 (27) 2012
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As can be seen from the Table-1, the shock II (31.9%),
that was mainly caused by traumas were got in traffic
accidents and severe crushed injuries, prevailed in the
percentage share. Shocks of the III and IV degrees were
observed in cases of vast injuries of femurs and shins
being combined with multiple injuries of other organs.
10 (13.9%) of the patients delivered in a state of strong
alcoholic inebriation that to a considerably extent com-
plicated their examination.

Tab. 1. Partition of the patients according to the degree of shock

Kak BuIHO 13 TaOMUIIE 1, B OCHOBHOM TIPEBAIHPOBAI
mok II crenenu (31,9%), mpuarmHaMu KOTOPOTO, B OCHOB-
HOM, SIBJIUIMCH TpaBMbl, nonayudeHHble npu JATII u Ta-
JKEJIBIX PBAHO-PA3MO3KCHHBIX MOBPEKICHUAX HIDKHEH
koHeuHocTH. lllok III-IV crenenn vame ormeyvasncs npu
HaJIMYMKM COYETAHHBIX C JAPYTMMHM OpraHaMy MHOXKecC-
TBEHHBIX MOBPEXKICHUIA C HaJHMYUEeM OOLIMPHBIX PaH
6enpa, ronenu. B 10 (13,9%) ciywasx mocTpagaBiime
OBUTH JOCTABJICHBI B COCTOSTHUY TSDKEIIOTO aJIKOTOJIBHOTO
OTIbSTHEHUSI, YTO B 3HAUUTEIHHOU Mepe 3aTPyHHsUIO WX
o0ciIeoBaHueE.

Tab6. 1. Pacnpenenexuve BOrbHbIX MO CTENEHN TSHXKECTU LUOKa

Degree of shock | Absolute number % CreneHb 1oKa ADCOIIOTHOE YHCJI0 %
I grade 15 20,8 1 crenenn 15 20,8
II grade 23 31,9 1I crenenn 23 31,9
III grade 15 20,8 III cTenens 15 20,8
IV grade 5 6,9 IV crenenn 5 6,9
No shock 14 19,4 Her moka 14 19,4
In all 72 100 Bcero 72 100

Fig. 2. Partition of the patients

regarding the location of injuries

39 (54.2%)

19(26.4%)

mfemor Mshin

= foot

manklejomt ®knee ©femortshin = shint+foot

Puc. 2. Pacnpegenenve 6onb-

HbIX MO rokanu3auuu MnoB-
pexaeHumn

39 (54.2%)

H Geqpo M TOleHb

" cToma M TOIIEHOCTOIHEIL CYCTaB

¥ KOIIeHHBII CYCTaB ¥ Gelpo+roneHs
TOIEeHb+CTOIIa
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In most of the cases 47 (65.3%), traumas of lower
extremities were got in traffic accidents. After falling
from a height, were delivered 6 (8.3%) patients with
different bone-vascular injuries. The other 19 (26.4%)
patients were diagnosed to have tear-crushed injuries
(n=13), complete and incomplete traumatic amputations
of lower extremities on different levels (n= 4) and bullet
wounds (n=2). Apart from that, in 28 (38.9%) cases
traumas of lower extremities were combined with closed
and open craniocerebral injuries of various degrees of
severity, in 5 (6.9%) with blunt traumas of abdomen with
injuries of internals, in 6 (8.3%) with closed traumas of
thorax, that considerably burdened the condition of the
patients.

Partition of the patients regarding the location of
injuries is shown on fig. 2.

As it can be seen on the chart, the majority of inju-
ries were located in the area of shin (54.2%) and femur
(26.4%). Therewith, injuries of both lower extremities
were diagnosed in 18 (25%) patients cases.

To each patient instrumental methods of examinations
were carried out as well as laboratory ones, that shown
in Table-2. However, the condition of the patients made
it possible to carry out meticulous examination not in all
of the cases.

As can be seen from the table, instrumental methods
of examination of blood circulation disturbances degree
(pulseoximetry, X-ray contrast angiography, colour du-
plex scanning) were carried out only to 25 (34.7%)
patients, who had not sufficiently reliable estimation of
blood circulation disorder by main clinical signs.

In other cases - 47 (65.3%), when there were no
difficulties with vessel injuries diagnostics and indications
for an emergency operation gave no rise to doubt, these
examinations were not carried out. In addition, overall
clinical and biochemical analyses of the blood and urine
were carried out to all patients. As additional methods
of examination there were used: Ultrasonic Scanning —
in cases of concomitant injuries of abdominal cavity and
thorax 8(11.1%), echoencephalography — in cases of
craniocerebral traumas 28 (38.1%). 31 (43.1%) patients
had Computer Tomography examination.

Tab. 2. Methods of instrumental examinations

B 6onpmuncTBe ciyuaes 47(65,3%) TpaBMbI HIDKHEX
KoHeqHOCTel 6putn roydeHs! B pesyasrare [ATII. ITocre
TIAJICHHS C BBICOTHI, C PA3IMYHBIMH KOCTHO-COCYIUCTBIMH
TOBPEXICHUSMH, ObLUTH HOocTaBieHbI 6 (8,3%) OONBHBIX.
Emé B 19 (26,4%) cnyyasx y OONbHBIX OBLIM IHa-
THOCTHPOBAHbl PBaHO-Pa3MOIKCHHBIC OBPEKICHHS
(n=13), monHbBIe U HENOJHbIE TPaBMAaTHUYECKUE aMITy-
TalUi HAa Pa3lIH4YHBIX YPOBHSAX HIKHEH KOHEYHOCTH
(n=4) n ormectpensHble paHeHus (n=2). Kpome Toro,
B 28 (38,9%) cimydasx TpaBMbBI HIDKHUX KOHEYHOCTEH
COUYETAINCH C 3aKPBITBIMA M OTKPBITBIMHU YEPEITHO-MO3-
TOBBIMHM TPaBMaMU Pa3jIMYHON CTENEHM TIKECTH, B 5
(6,9%) — ¢ TynsIMH TpaBMaMH JKHBOTA C MIOBPEKICHUEM
BHYTPEHHHX OPraHoOB, B 6 (8,3%) — ¢ 3aKpbITBIMU TpaB-
MaMH TPYAHOH KJIETKH, YTO 3HAYUTEIHHO OTATOIIAIIO
COCTOSTHHE TTAIlHCHTA.

Pacnipeniesienne OONBHBIX 1O JIOKAJIN3ALUM I1OB-
PeXJICHNI MpeaCTaBIeHO Ha puc. 2.

Kax BuaHo, Ha naHHOHW nuarpaMme, OOJBIIMHCTBO
HMOBPEXJCHUN OBLIM JIOKAJIM30BAHBI B OOJACTH TOJICHU
(54,2%) n 6enpa (26,4%). I1Ipu 3TOM OBpEKICHUE 00EMX
HIDKHUX KOHEYHOCTEW OBLIO JAMAarHOCTUPOBaHO y 18
(25%) GONBHBIX.

Bcem GONBHBIM ITPU HOCTYIIICHUH IPOBOAMIINCEH KaK
1abopaTopHble, TaKk W HWHCTPYMEHTAJbHBIE METO/IbI
HCCIIEIOBaHMs, KOTOPBIC MpecTaBieHs! B Tabmune 2. Ho
HE BO BCEX CIyd4asX, COCTOSHHE OONBHOTO MO3BOJISIIO
MIPOBOANTE MOJTHOIICHHOE 00CiIe0BaHIe OOIBHOTO.

Kax BUIHO M3 TaOIMIBI, HHCTPYMEHTAJIbHBIC METO/IBI
HCCIIC/IOBAHUSI CTEIEHH HApyLICHUS KPOBOOOpAIICHHS
(mynbcoxcumerpus, LIJIC, peHTreHOKOHTpacTHasi aHTHO-
rpadus) BemonHEHBI Bcero 25 (34,7%) OONbHBIM,
y KOTOPBIX OIICHKAa CTENEeHW HapyIIeHHS KPOBO-
oOpaIeHnss 0 OCHOBHBIM KIMHHYCCKUM IPU3HAKAM HE
SIBJISUIACH JIOCTaTOYHO JJOCTOBEPHOIL. B ocTanbHbIX ke 47
(65,3%) cnyyasix, KOraa mpu JUarHoCTUKE MOBPEXKICHHS
COCY/IOB 3aTpPy/[HEHHH He BO3HUKAJIO, a IOKa3aHUs
K DKCTPEHHOW OIlepalluy HE BbI3bIBAJIM COMHEHUM, J1aH-
HBIE UCCIIEIOBAaHMS HE BHIMOTHINCE. Kpome Toro, BceM
OOJIBHBIM OBLTH BBITIOJIHEHBI OOMIECKITMHUICCKUE U OHO-
XMMHYECKHE aHAIM3bl KPOBM M Mouu. B kauecTBe
JIONIOJIHUTENBHBIX METOJIOB HCCIIEIOBAHHS, IPH COIYT-
CTBYIOLIMX IOBPEKACHHUIX OPIOMIHON MOJOCTH U Ipy-
nHoi kietkn B 8 (11,1%) ciaydasx ObUIO BEITIONHEHO
V3U, npu depemHo-MO3roBEIX TpaBMax B 28 (38,9%)
caydasx - OXO-OI. KT wuccnenoanue BoiosiHeHO 31
(43,1%) GonbHOMY.

Tab. 2. MeToabl MHCTPYMEHTarnbHbIX UCCregoBaHNUi

Method of examination Number of patients

MeTtoa ucciienoBanus KosimuecTBO 60BHBIX

Radiography
Pulseoximetry

Color duplex scanning
X-ray contrast angiography

72 (100%)
25 (34,7%)
11 (15.3%)
5 (6,9%)

Pentrenorpadus

ITynscoxcumeTpust

LlBeTHOE IyMIEKCHOE CKaHUPOBAHHE
PeHTreHoKoOHTpacTHas aHruorpapus

72 (100%)

25 (34,7%)
11 (15,3%)
5 (6,9%)

1 (27) 2012
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RESULTS OF TREATMENT AND DISCUSSION

The basic indications for management of reconstructive
operations of open associated injuries of lower extremi-
ties were the following:

+ Relatively wholeness of the segment, when there was
an opportunity of single-stage performance of reliable
osteosynthesis, reconstructive operation of arterial ves-
sels and closing of postoperative wounds by local tis-
sues or with the use another kind of skin grafting.

 Stable general condition of the patient, which make the
performance of the operation possible without any risk
for life.

In 34 (47.2%) cases from 72, restorative-reconstruc-
tive operations, including the stages of osteosynthesis and
revascularization of ischemic lower limb, were performed.

During making osteosynthesis there was a frequent
need to shorten bones considerably, firstly, for extraction
of nonviable bone fragments and, secondly, with an aim
of facilitation of vessels reconstructive operation and
further closing of the wound. The choice of osteosynthe-
sis method depended on the bone fracture character as
well as on soft-tissues damages of the given area. Sup-
posed bacterial dirtiness of open fractures also had not
a small importance. The time of limb ischemia and its
degree were also taken into consideration.

Taking into account all above-listed factors, the most
optimal method of osteosynthesis, which was convenient
for operative interventions in arterial vessels as well, was
defined. The main types of osteosynthesis are shown in
Table-3.

As it can be seen from the given table, mostly fre-
quently used type of osteosynthesis was the Ilizarov
apparatus (38.9%) that made easier further observation
and aftercare of the wound. However for the patients with
traumatic amputations the possibility of this method
application was limited, because the superimposed appa-
ratus considerably complicated revascularization stage.
Taking into account this fact, in 3 (8.3%) cases osteosyn-
thesis was made with the use of pins and in 2 (5.6%)
cases with the use of nails. It must be mentioned that in
one case llizarov apparatus was superimposed on the
patient with incomplete traumatic amputation of lower
one-third of shin because of instability of shin bone
reposition by pins.

Tab. 3. The main methods of osteosynthesis

PE3YIbTATbI NNEMEHWA W OBCY>XOEHWE

OCHOBHBIMH TIOKa3aHUSIMA K TIPOBENEHUI0 PEKOHC-
TPYKTUBHBIX OTIEpAIHid IPU OTKPBITHIX COUYETAHHBIX TTOB-
PEXKICHUSIX HIKHIX KOHCYHOCTEH SBIISITNCH CIICTYIOIINE:

* OTHOCHTEJIbHAs COXPAaHHOCTb CEIMCHTA, KOrJa MMe-
Jach BO3MOYKHOCTH OJHOMOMEHTHOTO BBIIIOJHCHUS
HaJIe)KHOTO OCTEOCHHTE3a, MPOBEACHUS PEKOHCTPY-
KTHBHOW OIlepaliii Ha MAaruCTPalbHBIX COCYHax,
3aKPBITHASA  TIOCJICONEPANIMOHHON pPaHbl MECTHBIMU
TKaHSAMH{ WK C TPHUMEHEHHEM TOTO WIIM MHOTO BHAA
KO)KHOH IITaCTHKH.

* cra0uwibHOE o0IIee COCTOSHUE OOJIBHOrO, I03BO-
JISIOIEe BBIMIOMHUTH ONepanuio 0e3 yrpo3bl s
JKU3HH.

W3 mocrynmBmmx 72 60meHBIX B 34 (47,2%) cydasx
OBLTH MIPOBE/ICHBI BOCCTAHOBHUTEIILHO-PEKOHCTPYKTHBHEIC
OIlepaIiy, BKITFOYAIOIIUE ATAIBI OCTCOCHHTE3a M PEeBaC-
KyJsIpU3aluy MUIIEMU3UPOBAHHON HM)KHEM KOHEYHOCTH.

IIpu BBHIMOTHEHWH OCTEOCHHTE3a HEPEIKO MPHXO-
JIWIIOCH TIpUOeTaTh K 3HAYUTEIILHOMY YKOPOUYEHHIO KOC-
Tel, BO-TIEPBBIX, IS YIAJICHHS HEXU3HECIOCOOHBIX
KOCTHBIX ()ParMECHTOB, a BO-BTOPHIX, C IIEJBbIO OOJIer-
YeHHs BBIIIOJHCHUS PEKOHCTPYKTHBHON OIEpally Ha
cocy/iax M MOCIEAYOIIero 3aKPhITHs paHbl. BeIiOOp TOTO
WJIH MHOTO CIIOCo0a OCTEOCHHTE3a 3aBUCEI KaK OT Xapa-
KTepa TepeioMa KOCTH TaK U OT TMOBPEKICHHS MITKHX
TKaHed B JaHHOU 30He. HemanmoBakHyi0 poiib urpana
U YCJIOBHas OakTepHajbHas 3arps3HEHHOCTH OTKPBITHIX
nepesaoMoB. Takke NPUHUMAIOCh BO BHUMAaHHE BPEMsI
HIIEMUN KOHEYHOCTH U €€ CTCICHb.

C yderoM BCeX BBIMICNIEPEUHCICHHBIX (AKTOPOB,
1 Ompenensics HanOonee ONTHMANBHEIN crocob ocTeo-
CUHTE3a, KOTOPbIA ObUT ObI YIOOEH M ISl BMEIIATEIhCTB
Ha OBPEXKICHHBIX MAaTUCTPAJIBHBIX apTepusix. OCHOBHEIC
BHJIbl OCTEOCHHTE3a MPEACTABICHBI B TaOIHIE 3.

Kakx BuaHo u3 maHHo¥ TaOmMIBI, HaMOOJIEEe YacTo
BBITIOJTHSUICSI  OCTEOCHHTE3 ammaparoMm Mmuzaposa
(38,9%), uT0 0ONETYaN0 BO3ZMOXKHOCTH MOCIEAYIONIETO
HaOMoZieHUsT U yxoxa 3a paHod. OgHako y OOJTBHBIX
C TPaBMAaTHYCCKUMH aMITyTAIlHsIMH, BO3MOXXHOCTh J[aH-
HOrO MeTofia Oblla OrpaHUYCHHA, TaK KaK HAJIOKCHHBIH
amnmapar 3HAa4YUTENBHO 3aTPYAHSI O3Tal PEBACKYJIs-
pusanuu. YuutsiBas 910, B 3 (8,3%) cimydasx octeo-
CUHTe3 OBLI BBHITIONHEH cruiamu u B 2 (5,6%) — crep-

Ta6. 3. OCHOBHble METOAbl OCTEOCHMHTE3a

Osteosynthesys method Absolute % Buza ocreocunTesa AOcCoJII0THOE %
number YHCII0

by rod 7 19,4 Itudrom 7 19,4
by pin 3 8,3 Crunamu 3 8,3
by nail 7 19,4 CTep)KHeMu 7 19,4
by lamina 3 8.3 ITnacTunoi } 3 8.3
by compressive-distractive osteosynthesis KomripeccHoHHO- IMCTpaKUHOHHBIi

X : 0CTEOCHHTE3 anmaparom Miuzaposa. 14 38,9
with Ilizarov apparatus. 14 38,9
by screw 1 2.8 lypyrmom 1 2.8

y s¢ > Annaparom AO
by AO apparatus 1 2.8 (Accouuanuy 0CTeOCHHTE3a) 1 2,8
all together 36 100 Bcero 36 100,0
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In all cases of bone-vessel injuries, the vascular sta-
ge was performed after stabilization of bone fragments.
The main methods of vessels reconstruction are shown
in Table 4.

An indispensable condition of restorative-reconstruc-
tive interventions in arterial vessels was a stable hemo-
dynamics without the use of vasopressor medicines. As
is shown in the table, end-to-end anastomosis was the
main method of blood supply restoration (57.1%). If there
was a considerable vascular defect, its autovascular re-
placement by a fragment of great saphenous vein was
performed - in 8 (22.9%) cases. The length of autovascu-
lar shunt varied from 6 to 25 cm.

CLINICAL EXAMPLE

Patient K. — 32 years old. The patient was conveyed on
21.01.2011 with complaints on pain at both lower extre-
mities, numbness and coldness of limbs, difficulty of left
feet and foot toes movement and general weakness.

From anamnesis obtained, the trauma was got after
falling from a 6 meter height. The patient was conveyed
to RRCTO (Republican research center of traumatology
and orthopedy) and hospitalized, skeletal extension sys-
tem of both legs was regulated through tuberosities of
tibia, but because of the pulsation absence on left foot
arteries the patient was transferred to RRCEM on suspi-
cion of having an injury of left femoral artery.

At the moment of admission, the general condition of
the patient was of moderate severity. The consciousness
was clear and the patient was adequate and slightly
adynamic. The position — constrained. The skin and
visible mucous tunics were pale. Pulsation was 88/min
and arterial pressure — 150/80.

The local conditions were: there was a deformation
and edema in lower one-third of the left femur, in case
of palpation pathologic mobility and bony crepitus were
observed. In the left knee joint were signs of temperate
hemarthrosis of the knee joint. Pulsation on femoral artery
was clear only just under the inguinal fold, but more
distal, on other identification points it was absent. SpO,
indicator — 89% with a low pulse curve. Movements and
sensitivity of left foot toes were worsened. The skin in
shin and foot areas was pale. To the touch, the left foot
was cold. The right lower limb was on the system of
skeletal extension and the axis of the limb was correct.
In the area of middle and lower thirds of hip there was
an edema, in case of palpation a pain, bony crackle and

Tab. 4. Methods of vessels restoration

xHAMH. [Ipr 5TOM HEOOXOIMMO OTMETHTh, YTO OJHOMY
00IBHOMY C HEIOJHON TpPaBMAaTHYECKOH aMITyTaluen
H/3 TONeHHW, B IMOCIEAYIONIEeM H3-32 HECTAaOMIBLHOCTH
PeTno3UIH OOJTBIIEOSPIIOBOM KOCTH CIUIIAMH, IPUIIIIOCH
HaJIOKNTH anmapar Vmzaposa.

Bo Bcex ciryyasx KOCTHO-COCYIUCTBIX MTOBPEXKICHHN
COCYAMCTBIH 3Tall BBINOJHSUICA TOCIE CTaOMIN3alNU
KOCTHBIX OTIOMKOB. OCHOBHBIE CIOCOOBI BOCCTa-
HOBJICHHS COCYJOB IIPEJCTABJICHBI B TaOmuUIE 4.

Henpemenusm yCIIOBHEM BBITTOJTHEHUS
BOCCTaHOBUTEIBHO-PEKOHCTPYKTUBHBIX BMEIIATEILCTB
Ha MAarucTpaJbHBIX apTepHsIX SBISUIOCH CTaOMIbHAS
reMOo/IMHaMKKa 0e3 MPUMEHEHHs Ba3OIPECCOPHBIX Hpe-
naparoB. Kak BUIHO U3 TaOIUIBI, OCHOBHEIM CIIOCOOOM
BOCCTAHOBJICHHS KPOBOTOKA SBJIIICS AHACTOMO3 «KOHEIl
B koHen» (57,1%). Ilpu Hammauu 3HaUNTETHHOTO aede-
KTa COCYyZa BBINOJHIOCE €r0 ayTOBEHO3HOE IPOTE3H-
poBaHHE (parMeHTOM OOJIBIION MOAKOKHOH BEHBI - B 8
(22,9%) cayuasx. Ilpu »TOM AIMHA ayTOBEHO3HOTO
HIyHTa BapbHpoBaia oT 6 10 25 cM.

KNMHUYECKWIA MPUMEP

Bbonwsnoit K. 32 ner. [Toctynun 21.01.2011 roga ¢ xa-
n006amMu Ha 00U B 00€MX HUKHUX KOHEYHOCTSIX, OHE-
MEHHUE U TIOXOJIOJaHue, a TaKXKe 3aTPyIHEHHE IBUKECHUH
CTOITBI ¥ TIAJIBLIEB B JIEBOH HOTE, OOMNIyI0 cIaboCTh.
W3 anamMHe3a BBISICHEHO, YTO TPaBMY IOJYYHII
20.01.2011 r. B pe3ynbrare najeHus ¢ 6-TH METPOBOU
BbIcOThI. JlocTtaBnen B Y3HUUTO, rocnuranu3upoBas,
Hajla)keHa CHUCTeMa CKEJETHOI'O BBITSIKEHHsS dYepe3
OyrpucrocTu 00JBIIEOEPIIOBLIX KOCTEH HA 00X HOTaX,
HO B CBSI3U C OTCYTCTBHEM ITYJbCAIIMU HA apTEPHSX JICBOK
CTOIIBI C TONO3PEHUEM Ha TMOBPEKICHUE JIeBOH Oer-
peHHo#l apTepun 60abHOM TepeBenaeH B PHIIOMII.
Oomiee cocTosHUE OOIBHOTO TPH MOCTYIUICHHU Cpe-
nHell Tshkectu. Co3HaHME SICHOE, aIeKBAaTEH, HECKOJIBKO
anuaamuded. Koka ¥ BUIMMBIE CIM3UCTLIE OJIETHON
oxpacku. Ilynsc - 88 ym. B muH. AJ[-150/80 MM.pT.CT.
JlokamsHO: MMmeercs nedopmanns, oTedHOCTH B H/3
JeBOro Oenpa, MpH TaJbMNAIMH ITaTOJIOTHYecKas IMOJ-
BIJKHOCTb U KOCTHasi Kpenutauus. [IpusHaku ymepeH-
HOT0 reMapTpo3a JIEBOTo KOJIEHHOTro cycTasa. [Tynbcanus
Ha OeqpeHHOW apTepuu MOJ MaxOBOH CKIAAKOH ompe-
JIENSeTCsI, IUCTAIbHEe, Ha BCEX OMO3HABATEBHBIX TOYKAX
orcytcrByert. [Tokazarens Sp0,-89% c HU3KOI MylTbCOBOM
KpUBOH. JIBMXKEHMSI M YYyBCTBUTEIBHOCTh B MaJIbLIax
JIeBOM cTOIbI CHIDKEHBI. Koka B 00J1aCTH TOJNIEHU U CTOTIBI

Ta6. 4. Cnoco6bl BOCCTAHOBMEHUSI COCYL0B

Method Absolute % Crnocod BOCCTaHOBJIEHUS cOCyAa A0COJII0THOE %
number YHCII0
interrupted and circular vascular suture 20 57,1 V3110BOH U LUPKYIAPHBI COCYIUCTBIN I1OB 20 57,1
Autovein prosthetics 8 22,9 AyTOBEHO3HOE MPOTE3UPOBAHUE 8 22,9
thrombectomy, side suture of vessel 2 5,7 TpomO3KkTOMHESI, OOKOBOIl IIOB apTepHu 2 5,7
Vessel ligation 5 14,3 Jluruposanue cocynos 5 14,3
all together 35 100,0 Bcero 35 100,0
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pathological movement arise. There are also pins laid
through tuberosities of both tibias. The pulsation of dorsal
artery of the right foot is clear and no disorders of sen-
sitivity and movements of right-foot toes and of ankle
joint.

By X-ray imaging comminuted fracture of middle and
lower thirds of the right femoral bone without displace-
ment of fragments and transverse comminuted fracture of
the left femoral bone with displacement of fragments were
observed. (Fig. 3)

OnenHoi okpacku. Ha orrynp seBast cToma mpoxiagHast.
IIpaBasi HIKHSST KOHEYHOCTh HAa CHCTEME CKEJIETHOTO
BBITSDKeHUA. OCh KOHEYHOCTH TpaBuiIbHas. B obmactu
c-H/3 Oempa wWMeeTcs OTEK, MPHU IAIbIalud OO0Ib,
KOCTHBII XpYCT W MAaTOJIOTWYecKasi MOABMWKHOCTE. [1yib-
calys Ha TBUIBHOH apTepHy MPaBoil CTOIBI OTYCTINBAS,
HapylIeHU YyBCTBUTEIBHOCTH U JBIKEHUH B Majbllax
MIPaBOil CTOMBI U TOJICHOCTOITHOM CYCTaBe HeT.

IIpu peHTreHONOTUYECKOM WCCIEAOBAHUNA OBLIN
JIUarHOCTUPOBAHBI: OCKOJBYATHIN MEpeioM c-H/3 mpaBoi
OeaApeHHOI KOCTH 0e3 CMEIICHUS KOCTHBIX OTIIOMKOB M
MOTIePEYHBIIl OCKOJIBYATHIN MEPEIOM JICBOH OelpeHHOM
KOCTH CO CMELIEHHEM KOCTHBIX OTIIOMKOB (puc.3).

Fig. 3. Radiography of a) the ri-
ght and b) the left femoral bones
Puc. 3. PeHTtreHorpadgus koc-
Te a) npasoro u 6) nesoro
6enpa

Fig. 4. X-ray contrast angiography
of a) the right b) the left popli- a
teal artery

Puc. 4. PeHTreHOKOHTpacTHas
aHrnorpacdumss a) npason 0)
ieBON NOAKOMEHHOW apTepun
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With an aim to visualize the level, character and
length of arterial injuries of the left extremity, an X-ray
contrast angiography of lower limbs vessels was carried
out, on which a thrombosis of popliteal artery’s proxi-
mal part was observed. (Fig 4)

Basing on the examinations conducted, a clinical
diagnosis was made to the patient: Multiple injuries;
closed comminuted fracture of middle and lower thirds
of the right femoral bone without displacement of frag-
ments; closed transverse comminuted fracture of the left
femoral bone with displacement of fragments; closed
injury of the left popliteal artery’s proximal part; throm-
bosis of the left popliteal artery’s proximal part; ische-
mia of the left limb First B stage (by V.S. Savelev).
Abrasion of the left knee joint.

Taking into consideration the extent and duration of
the supposed surgical intervention, after a short-time
infusion preparation an operation was made:

1. Closed intramedullary osteosynthesis of the right fe-
moral bone by rod.

2. Closed intramedullary osteosynthesis of the left femo-
ral bone by rod. (Fig.5)

3. Operative exploration and emptying the haematoma,
thrombectomia from femoral and popliteal arteries, au-
tovein prosthetics of the left popliteal artery.

After performing osteosynthesis of the left femoral
bone, repeated Pulsoxymetry by the sensor attached to the
IT toe of the left foot was carried out. There was not
a pulse curve and SpO, — 86%, however, the sensor at-
tached to the same toe of the right foot gave a clear pulse
curve and SpO, — 98%.

Femoral and popliteal artery’s proximal part prepara-
tion was carried out, the latter was thrombosed and did
nor pulsate. Injury of popliteal artery anterior wall of
1.5cm length with prolonged thrombosis was detected. 8
cm of popliteal artery up to the site with normal wall was
separated and damaged part of it was resected. Throm-
botic masses were extracted by tractions with use of
Fogarty 6F catheter; vigorous central and satisfactory

C uenpio BU3yaJH3allMU YPOBHsI, XapaKkTepa U Mpo-
TSOKCHHOCTH IIOBPEXKACHMSI apTepuil JIEBOM HUKHEH
KOHEYHOCTH, IIPOU3BEAECHA PEHTTEHOKOHTPACTHAS AHTHO-
rpadus COCYIOB HIDKHUX KOHCYHOCTH, Ha KOTOPOIf OTMe-
gaercsi TpoM003 MPOKCUMAIFHOTO OT/IENa JICBOU TTOIKO-
JeHHO# aptepuu (puc.4).

Ha ocHoBaHuM BBIIOJHEHHBIX HCCIEIOBAaHUI OOb-
HOMY OBII BBICTAaBICH KJIMHUYECKHH auar€o3: MHo-
JKECTBEHHAsI TPaBMa. 3aKpBIThII OCKOJIBUATBII IEPEIOM
CpeIqHe-HIDKHEH TpeTH IpaBoil OenpeHHON kocTH Oe3
CMEILEHUs] KOCTHBIX OTJIOMKOB. 3aKpbITBIN HOINEPEUHbIH
MepeyioM HIDKHEH TpeTw JIeBOW OepeHHON KOCTH CO
CMEILEHUEM KOCTHBIX OTJIOMKOB. 3aKpBITOE TIOBPEKACHUE
MPOKCUMAJIBHOTO OT/eJa JIEBOM MOJKOJIEHHON apTepuu.
TpoM003 TTPOKCHMAITLHOTO OT/Iela JIEBOU MOIKOICHHOMN
aprepuu. Mmemus neBoil HwkHeld koHeuyHOCTH [A-b cT.
no CasenbeBy B.C. Ccaanna J1ieBOro KoJeHHOIO CyCTaBa.

YuurteiBas 00beM U AIUTEILHOCT MPEANOIAraeéMoro
XUPYPrU4ecKoro BMEILATENbCTBA  MOCHE  KPATKO-
BPEeMEHHOW HMH(Y3MOHHOW IOATOTOBKM IPOU3BEICHA
onepauus:

1. 3akpbITbIl MHTpAMEAYIUIPHBIA OCTEOCHHTE3 JIEBOU
OCIPEHHON KOCTH MTH(PTOM.

2. 3aKpbIThI MHTPAMEIY/UIAPHBIH OCTEOCHHTE3 JIEBOM
OGenpeHHoil kocTu WTHPTOM (puUc.S).

3. PeBusust, OmopoXKHEHHE TeMaTOMBI, TPOMOIKTOMHUS U3
OeqpeHHON M MOJKOJIEHHON apTepHii, ayTOBEHO3HOE
[IPOTE3UPOBAHUE JIEBOU IOIKOJIECHHON apTepuH.
Ilociie octeocnHTe3a JIeBOW OEIPEHHON KOCTH

BBIMIOJIHEHA IIOBTOPHAsl IYJIbCOKCUMETPHS JaTUYHMKOM

ycTaHoBJIeHHOM Ha Il masnen j1eBoil cTomsbl - MyJbCOBOU

kpuBoi HeT, SpO,- 86%. Ha mpaBoit HoTe mpu HICH-

TUYHOM TIOJIOKCHUH JaTYNKA - OTUCTIMBAS IYJIbCOBAS

kpuBas, SpO,- 98%.

[Ipousseneno Beinenenue [IBA u mpokcumanbHOU
YacTH MOIKOIICHHOW apTepuy, TIOCIEHs TPOMOUPOBaHa,
HE TyJnbcUpyeT. BBIIBICHO NOBpexaAcHHE NepeaHeit
CTEHKHU IIOJKOJICHHOM apTepuM Ha HNpOTsbKeHuu 1,5 cM
C TPOJODKEHHBIM TpoMOo3oM. [lonkoneHHas aprepus

Fig. 5. a) the stage of closed osteo-
synthesis of femoral bone b) in-
traoperative rentgenologic control
of reposition correctness

Puc. 5. a) Otan 3akpbiTOoro
ocTeocuHTe3a 6eapeHHON KOCTH
6) MHTpaonepaunoHHbIN PeHT-
reHOMNOrn4ecknin KOHTPOb Mnpa-
BUIIbHOCTW pPenosuuum
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retrograde blood flow was gained. After the resection of
popliteal artery a diastasis between the ends was 6 cm.
It was considered to replace artery by fragment of v.sa-
phena magna. The ends of autovein graft was sutured to
the ends of artery uninterruptedly by Polypropylen 5/0
suture. After blood flow startup anastomosis stood leak-
proof and a clear pulsation on autovein and popliteal
artery lower then anastomosis were observed. When
pulsoxymetry was carried out with the sensor attached to
the II toe of the left foot, a clear pulse arterial curve is
observed with 97% saturation.

During the postoperative period, preventive measures
of reperfusion syndrome, adipose tissue embolism and
thromboembolism were carried out. Primary healing was
observed. On monitoring X-ray picture the position of
bone fragments was satisfactory. (Fig. 6).

During the postoperative period, a monitoring angio-
graphy of left lower extremity was made on which the
passability of the left femoral artery and the replaced site
of popliteal artery were satisfactory. (Fig. 7)

Color Duplex Scanning of the vessels of the left
extremity was also made on which the passability of the
anastomosis site was satisfactory. Arterial blood flow in
reconstructed popliteal artery is shown in Fig 8.

The patient was discharged on ambulatory observa-
tion in satisfactory conditions. In three months the pa-
tient was activated. There was no deficiency in strength
and amplitude of movements and blood circulation in
extremities.

MaKCHUMaJIbHO BbII€NIeHA Ha MPOTSHKEHUH 8 cM, 10
ydacTKka HOpMAaJlbHOW CTEHKH W pe3erupoBana. Karere-
pom ®Dorapty 6f HEOMHOKPATHBIMH TPAKIIUSAMH YAJICHBI
TPOMOOTHYECKHE MacChl, TTOIyYeH MOIIHBIN IICHTPAIh-
HBIM M YIOBJIETBOPUTENIBHBIA PETPOrpajHbIii KPOBOTOK.

Iocne pe3ekuuu MOAKOICHHOM apTeprH 00pa3oBaICs
JIMacTa3 MeKIy KOHLAMU OKoJo 5 cM. PemieHo naHHBIM
y4acToK mpoTe3upoBath pparmentom BIIB. AHacTOMO3BI
HaJIOXKEHBI TI0 TUITy KOHEI[ ayTOBEHBI B KOHEI[ apTepuu
HuThIO [Tommmponunen 5/0, HempepbIBHBIM TIBOM. [Tocie
MycKa KpOBOTOKAa aHAaCTOMO3bl I'€pMETHYHbIE, YETKas
MyJbCalUsl HAa ayTOBEHE M IMOJKOJIEHHOM apTepuu Iuc-
TajbHee aHacTOMO30B. [Ipyu MylbCOKCUMETPUHU C HAJO-
JKeHHBIM AaTyukoM Ha [l masner ieBoit cTonbl oTMedaeTcst
OTYETIMBAs MyJbCOBAasi MarucTpalibHas KpHUBas C cary-
pammeit 97%.

B mocneomnepanmoHHOM Iepuone OOJIBHOMY IPO-
BOIWIIACHh MPO(DMIAKTHKA pernepPpy3noHHOTO CHHApPOMA,
JKUPOBOW U TpomMOodMOomuu. 3aKUBICHHE paH Iep-
BU4yHOE. Ha KOHTPOIBbHOI peHTIeHOrpaMMe CTOSIHUE KOC-
THBIX OTJIOMKOB YIOBJIETBOPUTENbHOE (pHC.6).

B nocneonepanunoHHOM nepuoje IPOU3BEAEHA KOH-
TpPOJIbHAS aHTHOTpadusi COCYIOB JIEBOM HIDKHEH
KOHEYHOCTH, Ha KOTOPOW MHPOXOAMMOCTH JIeBOW Oen-
PEHHOI M TPOTE3UPOBAHHOIO YYACTKa MOIKOJICHHON
apTepuil ynoBieTBopuTensHas (puc.7).

Taxxe npoussenena [[JIC cocymoB neBoit HIKHEH
KOHEYHOCTH, Ha KOTOPOIl IPOXOIMMOCTH O00JacTH
aQHACTOMO3a YJIOBJIETBOpUTENIbHAs. MarucTpaibHbli Kpo-
BOTOK T10 PEKOHCTPYHUPOBAHHOW IMOJKOJECHHON apTepuu
(puc.8).

BonbHOI B yIOBIETBOPUTENTLHOM COCTOSIHUU BBITH-
caH Ha amOymatopHoe HaOmoneHue. Yepes Tpu mecsia
0oibHOM ObLT akTMBU3MpOBaH. Jedurura B ABUTaTENH-
HBIX JIBIDKCHUSX H B KPOBOOOPALICHUH KOHEYHOCTEH HET.

Fig. 6. Monitoring radiography of
a) the right and b) the left femo-
ral bone

Puc. 6. KoHTponbHas peHTtre-
Horpacdus a) npasou u 6) ne-
BON OGedpeHHOM KOoCTu nocne
OCTeOCHHTE3a
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It should be noticed that microsurgical equipments
(optical magnification, suture material 7/0-8/0, interrup-
ted suture) obligatory was used in cases of anastomosis
more distal than bifuractional level of popliteal artery.
Reperfusion syndrome prophylaxis with the use of mo-
dern antioxidant and rheological medicines was carried
out both during antishock measures taking and during
postoperative period. Timely prophylaxis of reperfusion
and suppurative-septic complications in cases of linge-
ring ischemia gave an opportunity of earlier mobilization
and restoration of lower limb performance.

Crenyer Moq4epKHYTh, YTO TIPH HAJIO)KCHUU aHACTO-
MO30B JAUCTaNbHEe yPOBHs On(pypKaruu MOJKOICHHON
apTepuM, B 00s3aTEIBHOM IOPSIKE HCIOIb30BaIaCh
MHKPOXHAPYPTrUYecKas TEXHUKA (ONTHIECKOe YBEINICHHE,
moBHEIA Matepuan 7/0 — 8/0, y3noBsle 1mBbI). Haunnas
C MPOBEICHMUS MMPOTHBOMIOKOBBIX MEPOIIPHATHIA, TaK U B
MOCJICOTIEPAIIMOHHOM TIEPUOJIC BBIMOIHSIIUCH MPOQU-
JaKkTUKa pernep(y3MOHHOTO CHHAPOMa C MPHUMEHEHUEM
COBPEMEHHBIX AHTHOKCHUAAHTHBIX W PEOJOTHYECKUX
npernapatoB. CBoeBpeMeHHas MpoQHIaKTHKA pernepdy-
3HOHHBIX M THOWHO-CENITHYECKUX OCIOKHCHUH TIPH JUTH-
TEJIFHBIX UIIEMHSX, TaBaJI0 BO3SMOKHOCTh OoJice paHHEH
AKTUBU3AI[MM W BOCCTAHOBICHHA (YHKLUUU HUKHEU
KOHEYHOCTH.

Fig. 7. Monitoring angiography of
the replaced site of the left po-
pliteal artery

Puc. 7. KoHTponbHas aHruo-
rpacdms NpoTE3NPOBaHHOTO y4a-
CTKa NeBOW NOAKONEHHON apTe-
pvn

PHILIPS
Fig. 8. Monitoring Color Duplex
Scanning of left leg’s arteries
Puc. 8. KoHnTponsbHoe LAC
MarucTparnbHbIX apTepuii NeBow
Horu
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Tab. 5. Short-term results of surgical interventions

Ta6. 5. Brnvxaiwme pesynbraTthl BbINOMHEHHbIX XUPYPrUYeCcKmX
BMelLaTenbCcTB

Type of complication Absolute % Buna ocioxHenns AbcoJI0THOE %
number YHCII0
Wound healing with no complications 57 79,2 3auBICHUS paH 0e3 OCIOKHEHHH 57 79,2
Secondary amputations 8 11,1 TToBTOpHBIE aMITyTalluu 8 11,1
fatal outcome 7 9,7 JleTanbHBINH HCXOT 7 9,7
All together 72 100,0 Bcero 72 100,0

In 38 (52.8%) cases, in view of considerable destruc-
tions of damaged segments, occurrence of extensive soft
tissues’ defects and absence of conditions for reconstruc-
tive operations management, primary amputation with
formation of stump was performed.

Short-term results of surgical interventions are given
in Table-5.

As is shown in the table, in 57 (79.2%) cases prima-
ry healing was observed. 29 (85.3%) of 34 patients whom
restorative-reconstructive operations were performed had
an adequate restoration of the blood circulation. In 5 cases
were diagnosed the early thrombosis of anastomosis,
associated with peripheral channel failure after continu-
ous ischemia on the background of severe shock. In spite
of the restored blood circulation, 3 of the patients had
extensive necrotic-suppurative complications in crushed
tissues of lower extremities. In all of these cases, secon-
dary amputations of nonviable segments of lower extre-
mities were performed. In 7 cases (9.7%) fatal outcomes
were observed, mainly of the patients with severe poly-
traumas.

Thus, promptly and sufficiently carried out primary
restoration of damaged anatomical structures of lower
extremities in cases of bone-vascular traumas gives
a chance to achieve the most favorable results. Applica-
tion of modern treatment-and-diagnostics equipments
considerably facilitates the choice of tactic and methods
of restorative-reconstructive interventions.

B 38 (52,8%) cnydasx BBHIY 3HAQUUTEIBHOTO pa3-
pYUICHHUS TIOBPESKICHHBIX CETMEHTOB, HAJNMYHS OOIIH-
PHBIX MATKOTKAaHBIX J€()EKTOB W OTCYTCTBHUS YCIIOBHUH
JUTS BBITTOJTHEHHSI PEKOHCTPYKTUBHBIX OMEpaIuil ObLia
BBITIOJIHEHA MIEPBUYHASI aMITyTalus ¢ pOpPMUPOBaHUEM
KYJBTH.

bnnxaiiimne pe3ynabraTel XUPYPruU4eCKUX BMEIIa-
TEJBCTB MPEACTABICHB! B TadIHIE 5.

Kak BumHO m3 Tabmumsl, B 57 (79,2%) ciydasx
y OONBHBIX OTMEUYEHO INEPBUYHOC 3a)KHUBJICHUE paH. 13
34 OONbHBIX, KOTOPBHIM OBLINM BBIMOJHEHBl BOCCTa-
HOBHUTEIbHO-PEKOHCTPYKTUBHBIE BMEIIATENbCTBA y 29
(85,3%) oTmMedeHO afeKBaTHOE BOCCTAHOBJIEHHE KPOBO-
oOpamieHuss B HIDKHEH KOHEYHOCTH. Y 5-X OOJNBHBIX
OBLTM  TMAarHOCTHPOBAHBI paHHHE TPOMOO3BI cdop-
MHUpPOBaHHBIX aHACTOMO30B, CBSI3aHHBIE C HECOCTO-
SITETTPHOCTRI0 TEepUPEPUICCKOr0 pycia Iocie -
TeJIHON uIIeMHUH Ha (hOHEe TshKeNoro Ioka. Hecmorps
Ha BOCCTaHOBJIEHHOE KpOBooOpamieHne y 3-x O0IbHBIX
OBUTM OTMEYEHBI OOIIMpPHBIE THOWHO-HEKPOTHYECKHE
OCIIO)KHEHHS, B Pa3MOIKCHHBIX TKAHSAX HIDKHEH KOHEU-
HOCTH. Bo BceX 3THX ciy4asix OBUIM BBIIIOJHEHBI BTO-
pHUYHBIC aMITyTallMd HEKH3HECIOCOOHBIX CErMEHTOB
koHeyHOCTH. B 7 (9,7%) caydasx OTMEUEHbI JeTaabHbIe
UCXOZBI, B OCHOBHOM Y OOJBHBIX C TSXKEIBIMU MOJH-
TpaBMaMH.

Takum 00pa3oM, CBOEBpPEMEHHO U aJeKBaTHO
BBHIITOJIHEHHOE TIEPBHYHOEC BOCCTAHOBIICHHE IOBPEK-
JICHHBIX aHATOMHYECKHUX CTPYKTYp HI)KHEH KOHEYHOCTH
MPH KOCTHO-COCYIHCTBIX TPaBMax JaeT BO3MOXKHOCTb
HOTYyYuTh HauboJee OMaronpusTHBIE pe3ynbTarTsl. [Ipu-
MEHEHHE COBPEMEHHBIX JI€4eOHO-THarHOCTHICCKUX
TEXHOJIOTHH 3HAYUTEIHHO OOJIErdaloT BBIOOP TAKTHKH
U CIIoc00a BOCCTaHOBUTEIHHO-PEKOHCTPYKTUBHBIX BME-
LIATEIBCTB.
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AND RELATED RESEARCH



BLI60p TAKTUKH JICYCHUA TMPU KOCTHO-COCYAMCTBIX MOBPCKIACHUAX HUKHUX KOHEYHOCTEH 55

CONCLUSION

1.

Timely blood circulation restoration is the main con-
dition for saving the extremity and its functioning as
well as for prevention necrotin and suppurative com-
plications.

BbIBObI

1.

CBOEBPEMEHHOE BOCCTAHOBJICHHE a7IEKBaTHOTO KPOBO-
oOparteHust SBISIEeTCS OCHOBHBIM YCIIOBHEM, KaK IS
COXpaHEHUs KOHCYHOCTH U e€ (YHKIHH, TaK ¥ IIPO-
(hmTakTUKA perneppy3nOHHBIX, THOHHO-HEKPOTHYEC-

2. The choice osteosynthesis method must be decided not KHUX OCJIOXKHCHHIA.
only by the character of bones and soft tissues inju- 2. Beibop MeTona ocTeocuHTe3a JODKEH OMpPEesiThCs
ries but also by the possibility of execution vascular HE TOJHKO XapaKTepOM IMOBPEKIECHUS KOCTEH U MST-
reconstruction. KMX TKaHel B O3TOM 30HE, HO M YUYUTHIBATH

3. The priority must be given to the saving the patient’s BO3MOXKHOCTH ~ BBITIOJIHEHUS COCYTUCTOW PEKOH-
life: if the reconstructive operation performance expo- CTPYKIIHH.
ses the risk to the patient’s life, a primary amputation 3. [Ipuopurer Bcerna J0DKEH OTIABATHCS COXPAHCHUIO
must be performed. J)KU3HH  OOJIBHOTO: €CIIM  TMPOBENCHHE PEKOHC-

TPYKTHBHOW OPraHOCOXpPAaHSIONIEH onepanun mnpes-
CTaBJsIET COOOM yIrpo3y sl )KU3HH IMAIMCHTA, TOJDKHA
BBITIOJIHATBHCA IEPBUYHAA aMIIyTallusd KOHCYHOCTH.
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