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ta kepiBHuurBoM ESTES, kepiBHUIITBOM

toBapuctBoM ['.KioHuepa, HaliOHaJIbHUMU
neneraramu Big ABctpii, Criosenii, Cep0ii,
Himeuunnu, ronosamu cekuiii ESTES 3 mo-
JITpaBMH, CKEJIETHOI TPaBMHU Ta CIOPTUBHOL
MEULUHH.

B uinomy koHrpec mpouioB myxe
BJIAJI0, IPUMIIIICHHS Ta TEXHIYHI YMOBH IIpe-
3€HTallll MOIJIM 3a/I0BOJIbHUTU HAMMpPUCKII-
nuBIiMI BUMOTH. TakoX NMpHEMHO Bpasuia 1
PYMYHCBKa CTOJIMLS — IapHUMHU apXITEKTyp-
HUMH CHOPYJaMH, CMAayHOI HAalllOHAJIbHOIO
KyXHEIO.

delegates from Austria, Slovenia, Serbia,
Germany, heads of ESTES sections of poly-
trauma, skeletal trauma and sports medicine.

In general, the Congress was very
successful, premises and technical conditions
for presentations were able to fulfill the sev-
erest requirements. We were also appreciated
by the capital of Romania, its architecture and
tasty national cuisine.
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DEPENDANCE OF INFECTIOUS PROCESS IN PATIENTS
WITH BONE TISSUE DEFECTS AFTER USE OF FIXATORS
FOR OSTEOSYNTHESIS OF LOWER LIMBS
Kolov G.B., Grytsay M.P.
ST "The Institute for Traumatology and Orthopedics by NAMS of Ukraine ", Kyiv

B pabote mpencraBieH aHamU3 TPYIIIBI
OOJIBHBIX TOCIIE OCTEOCHHTE3a IUIACTHHAMU
1501050 6J'IOKI/Ipy10HH/IMI/IC$I I'BO3SIMU IICPECIOMOB
HIDKHUX KOHEYHOCTeW (225 manueHToB), B
KOTOPOM MBI OTPEACIHIN, YTO OCHOBHBIMHU
KPUTEPHSIMH BIHUSIONIMMH Ha Pa3BUTHE Hera-
TUBHBIX PE3YJIbTaTOB M 3HAYHMTEIBHO YBEIH-
YUBAOT NPOAOJLKHUTCIBHOCTD JICHCHUA SIBJISA-
€TCsl OTCYTCTBUE CPAIllEHUS TepeioMa, Halu-

The research analyses groups of pa-
tients after osteosynthesis of lower limbs
fractures by plates or by intramedullary nails
(225 patients). The authors defined that the
main criteria of influence on the development
of negative results and reasonably increasing
the duration of treatment are the lack of frac-
ture union and resistant microphlore in the
site.
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Yre KOCTHBIX 1e()eKTOB U PE3UCTCHTHOW MU-
KpodJIopkl B oUare.

OcHOBBIBasiCb Ha TOJYYEHHOW WH-
dbopmarmy, HaMy IPOBEICHO CTATHCTUYECKAs
OIICHKa 3aBUCUMOCTH OCJIO)KHEHHOTO Teue-
HUS, OT OTIENBHBIX KIMHUYECKUX XapaKTe-
PUCTHK (JIOKATH3aIUsl U TUIN TeperoMa, Bpe-
Ms pa3BUTHs MHPEKIIMOHHOTO MPOoIecca moc-
JIe pa3IMYHBIX BHJIOB OCTEOCHHTE3a, HATTMYHE
PE3UCTEHTHOU MUKPO]IIOPHI).

Kniouesvie cnosa: ungexyus nocie
ungexyus
061acmu Xupypeuiecko2o 6MeulamenbCcmad.

Beryn. Illopiuno B Ykpaini Oinbiue

ocmeocuHmesd, ocmeomueaumi,

20 THC. MOTEPHIIUX BiJl TPaBM CTAlOTh iHBa-
migamu, 3 HuX 0mm3bko 90 % — ocobu mpa-
nesgatHoro Biky (1, 2). CkopoueHHs1 TepMi-
HIB JIIKyBaHHS TIEPEJIOMIB Ta paHHs (yHKIIIS
YIIKOIKEHOI KIHI[IBKH TICJISI TPABM MOMJIHBI
IIPU 3aCTOCYBAaHHI CYyYaCHHX METOIIB OCTEO-
cuHTe3y. Po3BUTOK iH]EKIIHHOrO mpoIlecy,
IpY BUKOPUCTaHHI IMILJIAHTIB, Ta IOro Hac-
TAKY, 3BOJSTh HaHIBEIb Pe3yJbTaTH Olepa-
TUBHUX BTPy4YaHb T4 MOXYTh TPHU3BECTH O
3arpO3NIMBUX ISl JKUTTS XBOPOTO CTaHIB.
JlocuTh 4acTo 11e 3aKiHYY€ThCs] BHHUKHEHHSIM
octeomienity Big 3 10 80% micas BIIKPUTHX
nepenomiB Ta 10 8 % - miciig ONepaTuBHOTO
JIKyBaHHSl 3aKPUTHX IEPENIOMIB 13 3aCTOCY-
BaHHSM IMIUTAHTIB. PeluaBU OCTEOMIEMITY,
aki ctaHoBIATh 20 — 30 %, TpU3BOIATH 10
BUCOKOI YacTOTHM BTOPHMHHUX aMITyTaliil Ta
(yHKIIIOHAJIbHOT HEMOBHOI[IHHOCTI KIHI[IBKH
B 10,3 — 57 %. bineme 70 % xBopux Ha
OCTCOMIEJIIT Ha TPUBAJIUHN Yac CTalOTh HETpa-
LEe3JaTHUMH,  MiJaI0ThCcs  ONEpaTUBHUM
BTpy4yaHHsM 1o 5-10 1 Oinbie pasiB, 3 HUX
Mmaiike 90% 3rogoMm ctaroTh iHBamigamu (1,
2,3).

BusnauenHio Ta anamizy (aktopiB
PHU3HKY, SIK1 CIIPUSIOTH BUHUKHEHHIO 1HQEKLIT
IICJIsl ONEpaTUBHUX BTPyYaHb 3 IMIUIAHTALll-
€10, TIPUCBSYEHO OaraTo Cy4acHHX ITyOJTiKa-

Based on the received information, we
performed statistical evaluation of depend-
ence of the complicated course on certain
clinical characteristics (localization and type
of fracture, time of development of infectious
process after different types of osteosynthe-
sis, presence of resistant microphlore).

Keywords: infection after osteosyn-
thesis, osteomyelitis, infection of the surgical
area.

Introduction. Every year in Ukraine
over 20 thousand of injured persons become
disabled, approximately 90% of them are of
workable age (1, 2). Shortening the terms of
fracture treatment and early functioning of
the damages limb after injury are possible, if
modern methods of osteosynthesis are ap-
plied. Development of infectious process
after use of implants and consequences there-
of eliminate the results of surgical treatment
and could lead to health conditions, hazard-
ous of a patient's life. Quite frequently it
ends up with arising of osteomyelitis, from 3
to 80% of open fractures, and up to 8% - after
surgical treatment of closed fractures with
application of implants. Recurrence of oste-
omyelitis, which make 20-30%, lead to high
frequency of secondary amputations and
functional inconsistency of a limb in 10.3-
57% of cases. Over 70% of patients with os-
teomyelitis become permanently unable to
work for a long time; they underwent surgical
treatment 5-10 and more times, and among
them almost 90% later become invalids (1, 2,
and 3).

Many contemporary publications are
devoted to definition and analysis of risk fac-
tors, promoting infections after surgical inter-
ventions with implantation. Among the most
distributed factors the following are men-
tioned: senior age, severity of injury, exis-
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miid. Cepen HAMOUTBIN PO3MOBCIOHKCHUX (Da-
KTOPIB 3raJylOThCsl: MOXUINHN BIK, TSKKICTh
TpaBMH, HAsSBHICTh CYIYTHBOI MATOJIOTIi, 1H-
(dekIiiiHI MpoIecH B 1HIIMX OpraHax, TPHUBa-
ne mepebyBaHHS B CTallioHapi, 3pOCTaHHS
PE3UCTEHTHOCTI MIKPOOPraHi3MiB 10 aHTHOI-
OTHUKIB, TIOBTOpPHI OINEPAaTUBHI BTpy4YaHHS Ta
iHmi. Hakanb, STpOreHHI YCKIAJHEHHS B
TpaBMaToOJIOTli Ta opTomenii, TaKoX, 4YacTo
NPU3BOATH 0 HETAaTHMBHOTO PE3yJIbTaTy JIi-
KyBaHHS MEpPeIoMy 3 PO3BUTKOM iHeEKIIIT (4,
5,6,7).

Hespaxatoun Ha [JOCSATHYTI 4YHMali
YCHIXHU, O 3HMKEHHIO KUTBKOCTI YCKJIaIHEHb
IpH JIKyBaHHI MEPeNoMiB, BUBUCHHS Ta Je-
TaJbHUM aHATI3 BUMAJKIB 3 HETATHBHUM pe-
3yJNbTaTOM MOTPEOYIOTH TPOJOBXKEHHS Ta
cucTeMaTtu3aillii. 3 Hamoro J0CBixy, 0COOu-
By yBary HEOOXIJHO HPUIIIUTH XBOPUM, Y
SKUX B PE3yJIbTaTl JIKyBaHHsS BUHUKIHM KiCT-
koBl nedextu. Brpata KiCTKOBOI TKaHWHH,
nedekTu Ta pyOleBl 3MiHU 3 MOPYIICHHSIM
Tpo(piku M’SIKUX TKAHWUH, PE3UCTEHTHA MIK-
podopa — OCHOBHI (haKTOPH K1 30LIBIIYIOTH
TPUBAJICTh Ta BAapTICTh JiKyBaHHSA. Ha Hamry
JTYMKY, BU3HAUEHHSI BaYXJIMBOCTI Ta JIOCTOBI-
PHOCTI MOXKIIMBOTO BIUIMBY Ha pE3yJbTaT
JIesKuX 3 (DaKTopiB, JACTh MOXKJIUBICTH HE
TUTBKH CYTTEBO 3MEHIIUTU KUIBKICTh 1H(]EK-
LIHHUX YCKJIQJHEHb, ajle i T03BOJIUThH CIIPOT-
HO3YyBaTH Mepedir 3aXBOPIOBAHHS.

Meta po6oTH: Ha OCHOBI CTaTUCTUY-
HOTO aHalli3y BUSBUTH KIHIKO-T1a00paTopHi
3aJIeKHOCTI Mepediry 1HQEKIIIHHOro Mporecy y
XBOpHX 3 Ae(eKTaMu KiCTKOBOI TKAHWHH ITiCIIST
3aCTOCYBaHHS (hiKCATOPIB JUII OCTEOCHHTE3Y Ha
HW)KHIA KIHITBLII.

Marepian ta meroau. Hamu npose-
JICHO PETPOCHEKTHBHE BHBYEHHS 1CTOPIH
xBopoO 225 xBopux 3 iH(EKUiMHUM Mpolie-
COM TICJII OCTEOCHHTE3y CTEIHOBOI Ta BEJH-
KOTOMIJIKOBOI KICTKH, fKiI 3HAXOIWIHCHh Ha
CTalllOHapHOMY JIIKyBaHHI y BIIJLJI1 KICTKO-

tence of comorbidity, infectious processes in
other organs, durable hospitalization, increas-
ing resistance of microorganisms to antibiot-
ics, repeated surgical interventions etc. Un-
fortunately, iatrogenic complications in trau-
matology and orthopedics also lead frequent-
ly to the negative result of fracture treatment
with the development of infection (4, 5, 6,
and 7).

Despite of the achieved reasonable
success, decrease in complications at frac-
tures treatment, study and detailed analysis of
cases with negative results require further
We know
from our own experience that special atten-

proceeding and systematization.

tion should be paid of patients, who have
bone defects due to treatment process. Loss
of bone tissue, defects, scars with deteriora-
tion of soft tissues trophics, resistant mi-
crophlore are the main factors, increasing the
duration and cost of the treatment. On our
opinion, study of importance and reliability
of possible influence of some factors on re-
sult shall allow us not only decrease reasona-
bly the amount of infectious complications,
but also to prognosticate the progression of
disease.

Aim of the research: to define on the
of

laboratory dependences of the course of in-

grounds statistical analysis clinical-
fectious process in patients with the defects
of bone tissue after use of fixators for lower
limbs osteosynthesis.

Material and methods. We per-
formed retrospective study of case histories
of 225 patients with infectious process after
osteosynthesis of femoral and tibial bones,
who were hospitalized at the bone-purulent
surgery department of the SI "The Institute
for Traumatology and Orthopedics" by

NAMS of Ukraine.
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Bo-THitHOT xipyprii Y «lHCTHTYT TpaBMma-
tonorii Ta opronenii HAMH Vkpaiau». e
Oynu marieHTu 3 iHdekIiero 06macTi Xipypri-
YHOTO BTpPYYaHHsS IICIsI OCTEOCHHTE3y Ta
OCTEOMIENITOM MiCIis 3aCTOCYBaHHS 1HTpaMe-
OyJSIpHUX OJIOKOBAaHUX Ta HAKICTKOBHUX (Dik-
caTopiB.

JliarHo3 iH(ekuis obmacTi Xipyp-
riunoro Brpy4aHHs (IOXB) BusHauaBcs Ha-
MU 3T10HO 13 gasnMu HarnioHaisHOI cCUCTEMH
CITOCTEPEKCHHSI 32 HO30KOMIaJTbHUMHU 1H(]EK-
uisMu L{eHTpiB Mo KOHTPOIIO 1 MpodiTaKTUII
3axBoproBanb B CIIIA (NNIS CDC - 2002 p.)
- iH(ekuis obmacTi XipypriyHoro pospizy
OpraHy 4u MOPOKHUHHM, SKa BUHHMKIIA B TEp-
Mminu 70 30 mi0 micas BTpy4yaHHs 0e3 iMIUTaH-
Tamii, abo -m0 1-ro poky micis omeparii 3
iMItanTamiero. To6To y BUMagKax MpH BiJl-
CYTHOCT1 PEHTTCHOJIOTIYHUX MPOSIBIB JECTPY-
KIIi{ KICTKH Ta BIICYTHOCTI MOP(OIOTIYHOTO
MiATBEPKEHHSI OCTEOMIENITY Y XBOPUX IIiC-
JIS1 OCTEOCHHTE3Y.

Jlo rpymu 3 OCTEOMIENITOM BiHECEHI
XBOpl 3 THIMHO-HEKPOTUYHUM BOTHUILIEM Y
KICTKaX, YTBOPCHHS SIKUX € YCKJIaTHCHHSM
METaJIOOCTEOCHHTE3y TpU TeperioMax ado
onepauii 3 NpUBOAY OPTONEIUYHUX 3aXBO-
pIOBaHb.

3 iH(exmitHuM mpolecoM micns 3a-
CTOCYBAaHHsl IUIACTMH MpoaHai3oBaHo 155
Bumnaaky Ta 70 micis 3aCTOCYBaHHS iHTpaMe-
IYJSIPHUX OJIOKOBAHUX CTPUKHIB.

Bik XBopuX Ha MOMEHT HOCTYIIJICHHS
10 Bianimy craHoBuB Bin 16 no 77. Cepenniit
(37,5 £ 13,7) pokiB . 3HauHO TIe-
crati (75,1

BIK CKJIaB
peBaKaau TAIliEHTH YOJIOBIYOT
%).

ByB mpoBeneHuii aHami3 Ta CTaTUCTH-
yHa 00poOKa aHAMHECTUYHHUX, KIIHIKO-
1abopaToOpHUX, PEHTTEHOJIOTIYHUX Ta OaKTe-
P1OJIOTTYHUX JOCII1KEHb.

s po3noauty XBOpUX 3 3aKPUTHUMH

nepesoMaMH KiCTOK KOPUCTYBAJINUCSA TUIIAMU

There were patients with infection in the area
of surgical intervention after osteosynthesis
and with osteomyelitis after use of locked and
bone-surface fixators.

Diagnosis "infection of the area of
surgical intervention" (IASI) has been per-
formed in accordance with the information
from the National system of nosocomial in-
fections observation of the Centers of Control
and Prevention of Diseases in the USA
(NNIS CDC - 2002) - infection in the area of
surgical wound of an organ or a cavity, arisen
during the period of 30 days after surgical
intervention without implantation or up to 1
year after operation including implantation.
Thus in cases of no X-Ray signs of bone de-
struction and absence of morphological ap-
proval of osteomyelitis in patients after osteo-
synthesis.

The group with osteomyelitis included
the patients with purulo-necrotic area in their
bones, formed as a complication of metal
osteosynthesis of fractures after surgical op-
erations due to orthopedic diseases.

We have analyzed 155 cases of infec-
tious process after use of bone plates and 70 -
after use of intramedullary nails.

The age of the patients at admission
by our department ranged from 16 to 77 y.o.
The mean age made (37.5 + 13.7) years old.
Male patients prevailed reasonably (75.1%)

We performed analysis and statistic
processing of anamnestic, clinical-laboratory,
X-Ray and bacteriology studies.

To distribute the patients with closed
bone fractures we used AO classification (A,
B, C). To distribute open fractures, we used
three basis types by Gustilo-Anderson classi-
fication (1984) - 1,2,3 or A, B, C.
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knacudikamii AO (A, B, C). A nis po3noainry
BIIKPUTHX  TIEPEJIOMIB  BHUKOPHUCTOBYBAJIH
OCHOBHI Tpu TunM kinacudikauii Gustilo-
Anderson (1984 p.) 1, 2, 3, a60 A, B, C).

Jlns XapakTepUCTUKH BEIMYUHU Cer-
MEHTApHOTO JIeeKTy MH KOPUCTYBAIHCh
knacudikamiro Macnennikoa E. FO. 1996p.,
KU TTOAUTUB JeQeKTH Ha KpaioBi, Maii (2-
4 cm), cepenni (5-9 cm), Benuki (10-12 cm) Ta
cyoroTtanbHi (10 2/3 TOBXUHU CETMEHTA), 1
KOXKHa CTYMiHb CErMEHTApHOro Je(eKTy Mae
KOHKPETHHI pO3Mip B CAHTUMETPaX.

Cratuctnuna oOpoOKka MPOBOAMIIACH
METOZIOM BapialliiHOi CTaTHCTUKU 3 poO3pa-
XYHKOM YaCTOTHHMX XapaKTePUCTUK TOCi-
JDKYBaHMX TOKa3HUKIB. Jlyi1 BU3HAYCHHS
MPOTHOCTUYHOI 3HAYMMOCTI KJIIHIYHUX Ta
AHAMHECTUYHUX MapaMeTPiB MPOBOAMINA OITi-
HKY BIJHOCHOTO PU3HKY ISl PI3HUX METOJIIB
Ta pe3yNbTaTiB JIIKYBaHHA (32 IMOKAa3HUKOM
BigHomieHHss maHciB - OR). dopmyBanHs
0a3u JaHWX Ta CTATUCTUYHUN aHAII3 TPOBE-
neHo 3 Bukopuctanusam Excel ta cratuctuu-
HOTO Takety Stata 12.

PesynbTaTH Ta 00roBopeHHsi. AHa-
T3 KIIHIKO-TA0OpaTOpHUX  3aJIeKHOCTEN
MIPOBEJICHO, TAaKOX, B JBOX Ipymax - Micis
3aKpUTHX Ta BIAKPUTHX meperomiB.  [leprna
rpymna XBOpux — 3 1H(EKIIE Micis 3acToCcy-
BaHHs IUIacTUH ckiana 155 xBopux. [lepma
MiArpyma: MamieHTH 3 HACTiAKaMU 3aKPUTHX
nepenomiB 110 xBopux. Cepenniili Bik XBo-
pux B wii rpyni cknas 40,5+7,1 pokiB, Ou1b-
mictb 3 HUX - 79 (71,8 %) - yvonoBiku. 3a
JIOKaJi3aIli€er0 Mporecy, BChoro 142 nokarti-
3arii (y JesSKuX Mpolec JOKadi3yBaBcs B Jie-
KUTBKOX CEerMEHTaxX KICTKH), TepeBaxalin
XBOp1 3 yckinagHeHHs MU Ha rominii 49 (39,8
%), Ha cTerHi - 34 (27,6 %).

Konconigaris nepenomy Oyia mocsr-
Hyta y 52 (47,2 %) nanux xBopux. Jliky-
BaHHS 1H(EKIINHOrO MPOILECY CYNpPOBOJIKY-
BAJIOCh BUHUKHEHHSIM KpanloOBUX JE(PEKTIB Y

To characterize the size of a segmen-
tary defect we applied classification by
Maslennikov E.Y. 1996, who subdivided the
defects into edge, small (2-4 cm), middle (10-
12 cm), big (10-12 cm) and sub-total (up to
2/3 of the length of the segment). Each stage
of segmentary defect has certain size in cen-
timeters.

Statistic processing has been per-
formed by method if variation statistics with
calculation of frequency characteristics of the
values being studied. To define prognostic
relevancy of clinical and anamnestic parame-
ters we estimated relative risk for different
methods and results of treatment (according
to OR - index of chance relation). Formation
of database and statistical analysis has been
performed using Excel
Statal?2 statistic pack.

Results and discussion. Analysis of
clinical-laboratory relations has been also
performed in two groups - after closed and
open fractures. The first group of patients
- with infections after use of plates - made
155 patients. The first subgroup: patients
with consequences of closed fractures - 110
patients. Mean age of patients in this group
makes 40.5£7.1 y.o., most of them - 79
(71.8%) are men. According to localization,
in 142 localizations (in some patients the pro-
cess was localized in several segments of
bone) patients with tibial complications - 49
(39.8%) and femoral complications - 34
(27.6%) prevailed.

Consolidation  of  fracture = was
achieved in 52 (47.2%) of the abovemen-
tioned patients. Treatment of the infectious
process was accompanied by arising of edge
defects in 54 (49.1%) cases, segmentary - in
29 (26.3%), among them small - 10 (9.1%),
middle - 8 (7.2%) and big ones - 11 (10.0%).
At that 2 patients from this group underwent

application and
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54 (49,1 %) BumajakiB,cerMeHTapHUX — y 29
(26,3 %), 3 mux maymmx - 10 (9,1 %), cepen-
HiX - 8 (7,2 %) ta Benukux - 11 (10,0 %)
nedexris. [Ipupuomy y 2 XxBopux AaHoi rpynu
HEKPEKTOMIsl [0 TUIYy CETMEHTapHOI pe3eKIil
B. TOMUIKOBOi KICTKM Oyna mMpoBeldeHa Mpu
KOHCOJIiJJOBAaHOMY TEPEIOMi.

Mikpooprani3Mu B JaHiil rpyIi nari-
eHTiB BuAUIeHl y 96 (87,2 %) obOcTekeHux.
Mikpo06i00riuHi pe3yJbTaTH CB1I4YaTh PO
nepeBakanHs S. aureus 68 (70,8 %). Pe3uc-
teHTtHa ¢iaopa MRSA Buninena y 14 (14,6
%), KHM 15 (15, 6%) 3 aux MR y 10 Bumna-
nKax, enrepobakrep - 10 Ta iHIII PEe3UCTEHT-
HI MIKpOOPraHi3MH: CHHBOTHIHA TaluyKa,
kiebcienna — 7 XBOpHUX; MIKCT-(opa BU-
JIEHA y 5 BUIIAJIKaX.

XBOpHUX 3 HacliIKaMH 3aCTOCYBaHb
TUTACTHH TPU BIIKPUTHX IEpeioMax aHalli3o-
BaHO 45 (54 noxamizariii). CepeaHiit Bik XBO-
pux B miii rpymi ckiaB (35,9+14,1) poxkis,
OinpuricTs 3 HUX - 38 (84,4 %) donoBiku. 3a
JIOKaJTi3aIli€ero mpolecy MepeBakalu XBopi 3
YCKJIQJIHEHHSIMA Ha B/TOMLIKOBIN KicTii 29
(64,4 %) ta crerni 17 (37,8 %). 3a knacu-
¢ikauiero ['ycTino-AHIepcoH mnepeBaxana 2
tun - 21 (46,7 %) 3 nmiadizapHOro JoKaiza-
€10 TIEPEJIOMIB, SIKI BUHUKIIM BHACTIAOK il
BHUCOKOeHepreTuyHoi TpaBmu (64,4 %).

CepenHiil TepMiH BUHUKHEHHS 1H(DEK-
[IHHOTO TMPOLECY MICIsI OCTEOCHUHTE3y IuTac-
TUHAMU BIJIKPUTHUX TIepesoMiB a0o iX Hacmia-
kiB ckiaB 63,5+11,2 nuiB. ¥ 91,0 % xBopux
HAarHOEHHS BUHUKJIO JO HACTAaHHS 3POLICHHS
BiyIaMKiB. [I0 BUHMKHEHHS KpanoBux aede-
KTiB mpu3Besno 16 (35,6 %) Bumajaxis, cerme-
HTapHux - 18 (40 %), 3 Hux: manmux 5 (11,1
%), cepeanix 5 (11,1 %) ta Benukux 8 (17,8
%).

Bunineni wikpoopraHizMu B AaHiif
rpymi y 39 xBopux (86,7 %). Mikpobiosoriy-
Hi pe3yJbTaTH CBIJYaTh PO TEPEBAKAHHS
S. aureus 21 (53,8 %), 3 HUX pe3UCTEHTHa

necrectomy according to type of segmentary
resection on tibial bone at consolidated frac-
ture. Microorganisms in this group of patients
have been revealed in 96 (87.2%) of exam-
ined persons.

Microbiological results testify preva-
lence of S.aureus - 68 (70.8%).
microphlore MRSA has been revealed in 14
(14.6%) cases, KHM - in 15 (15.6%), among
them MR in 10 cases, Enterobacter - in 10

Resistant

cases; other resistant organisms: Pseudomo-
nas aeruginosa, Klebsiella - 7 patients; mixed
flora has been revealed in 5 cases.

Studying patients with the conse-
quences of plates used for open fractures, we
analyzed 45 (54 localizations). Mean age of
patients in this group equals to (35.9+14.1),
the majority of them - 38 (84.4%) are men.
According to localization of the process, pa-
tients with complications of tibial bone - 29
(64.4 %) and femoral bone - 17 (64.4 %) pre-
vailed. According to Gustilo-Anderson
classification, prevailing was the 2nd type -
21 (46.7%) with dyaphiseal localization of
fractures arisen die to high-energy trauma
(6.4%).

Mean period of infectious process de-
velopment after osteosynthesis of open frac-
tures by plates or consequences thereof made
63.5+11.2 days.
lence arose before fracture union. 16 (35.6%)

In 91.0% of patients puru-

led to edge defects, 18 (40%) - to segmentary
defects, among them: 5 (11.1%) to small, 5
(11.1%) to middle and 8 (17.8%) - to big de-
fects.

Microorganisms have been revealed in
39 (86.7%) patients of this group. Microbio-
logical results indicate the prevalence of S.
aureus 21 (53.8%), resistant microphlore of
MRSA isolated in the 2 (5.1%), a-8, MR-6
cases, enterophlore — 2 and other drug re-



THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2017 Ne 3-4 (9-10) 11

¢dopa MRSA Buninenay 2 (5,1 %), KHM -
8, 3 Hux MR -y 6 Bumazkax, earepodaopa —
y 2 Ta 1HII PE3UCTEHTHI MIKPOOpPTaHi3MHU:
CUHBOTHIMHA mayMyka y 1 XBOpPOro; MIKCT-
¢nopa BualIeHa y 7 BUNAaKaXx.

Hpyra rpyna xBopux — 3 iH}EKIIi€r0
MiCJIsA 3aCTOCYBaHHS 1HTpaMeayssipHOro GJio-
KyI04OTro OCTEOCHHTE3y CKJIaia, B LIbOMY JI0-
ciipkenHi, 70 xBopux. Takox, 1Mo aHajiorii, 3
MEPIIOI0 TPYTIOI0 XBOPUX HACHIJIKA 3aKPUTHX
Ta BIAKPUTHX MEPEIOMIB PO3IVISIHYTI OKPEMO
no miarpynax. Ilepma miarpyna: nepeBaxain
MAIEHTH 3 HACHIKaMU 3aKpUTHUX IEPEIOMiB
- 48, 1o, BIANOBIAHO, CBIIYUTH MPO 1HPEK-
[IHI yCKJIaJHEHHS TOB'sI3aHl 3 CaMUM BTpPY-
yanHsaM. CepenHiil Bik XBOpuX B IIiil rpyri
cknaB (35,6+£14,0) pokiB, OUTBIIICTh 3 HUX -
36 (75,0 %)
MpoIIeCy JIOMIHYIOTh XBOP1 3 YCKJIQHEHHSI-
mu Ha crerdi 35 (72,9 %), na rominmi - 13
(39,6 %).

CepenHiii TepMiH BUHUKHEHHS yCKJIa-
THEHHS, B Wik rpymi, ckiaB 238+7,3 nHiB
Yy 57,0

%XBOpI/IX HAarHo€HHsA BUHHKIIO JO 3POIICHHSA

JOJIOBIKHA. 3a JIOKaII3alll€ro

micyisg  XipypridyHoro BTpYyYaHHS.

nepenomMy. BUHUKHEHHS KpailoBUX Ne(eKTiB
cranoca y 10 (48,0 %) Bumanakis, cermMeH-
tapHux -y 9 (18,7 %), 3 Hux manux - 7 (14,6
%), cepennix - 1 (4,8 %) ta Benukux - 1 (4,8
%).

MikpoopranisMu BHJIIJICHI B JaHii
rpymi y 41 xBoporo (85,4 %). Mikpo6Gioori-
YHI pe3yJbTaTH CBiAYaTh, TAKOXK, IpPO Tepe-
BaxaHHs S. aureus 21 (51,2 %), 3 HUX pe3u-
crentHa ¢uiopa MRSA Buninena y 1 (4,1 %),
KHM -9 3 Hux MR -y 3 Bunmaakax, eHTepoO-
bnopa — y 7, IHIIUX PE3UCTEHTHUX MIKPOOP-
ra”i3miB He 0yJi0, MIKCT ¢uiopa BUaLICHa y 3
BUIAJIKAX.

XBOpHX 3 HacCHiKaMH 3aCTOCYBaHb
OJIOKYIOYOTO 1HTpaMenyJipHOTO OCTEOCHH-
te3y (BIOC) npu Bigkputux nepenomax 0yIo
22, 3a mokamizalliii - 3 pIBHOIO KIJIBKICTIO Ha

sistant micro-organisms: Pseudomonas aeru-
ginosa in 1 patient; mixed flora is highlighted
in 7 cases.

The second group of patients with the
infection after IM nailing, covered by the
present study, consists of 70 patients. Also,
by analogy, with the first group of patients
the consequences of closed and open frac-
tures are considered separately in subgroups.
The first subgroup: patients with closed frac-
tures prevailed - 48, which fact, respectively,
indicates infectious complications associated
with the intervention itself. Mean age of pa-
tients in this group equals to (35.9+£14.0), the
majority of them - 36 (75.0%) are men. Ac-
cording to localization of the process patients
with complications of their femur (35
(72.9%) and tibial (13 (39.6%) prevailed.

Average period of complication de-
velopment in this group equals to 238+7,3
In 57.0% of
patients suppurations emerged before fracture
union. Edge defects occurred in 10 (48.0%)

days after surgical treatment.

cases, the segmental-9 (18.7%), small-7
(14.6%), medium-1 (4.8%) and large-1
(4.8%).

Microorganisms have been revealed in
41 (85.4%) patients of this group. Microbio-
logical results also indicate the prevalence of
S. aureus 21 (53.8%), resistant flora of
MRSA revealed in 1 (4.1%), KHM - in 9,
among them MR in 3 cases, enterophlore — in
7; other drug resistant micro-organisms have
not been revealed; mixed flora was recovered
in 3 cases.
Patients with consequences of IM nail-
ing for open fractures made 22, according to
localization - with equal share of femoral and

tibial ones, 12 cases each. Mean age of
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crerdi Ta rominmi nmo 12 Bunankis. Cepenniit
BIK XBOpMX B wLii rpymi ckmaB 31,5 +10,5
pokiB, 6ubLIicTh 3 HUX 18 (81,8 %), Takox,
YOJIOBIKH.

CepenHiil TepMiH BUHUKHEHHS 1H(DEK-
uiiHoro mponecy micas BIOC BigkpuTux
nepenomiB abo ix HacmiakiB ckimaB 143+4,1
neHb. Y 71 % XBOpHUX HarHO€HHsI BUHUKJIIO
JI0 3pouleHHsA mnepesioMy. Jlo BUHHUKHEHHS
KpalloBUX Je(eKTIB HACTylHE JIKyBaHHs
npusBeno y 4 (18,8 %) Bumagkax, cermMeHra-
pHUX -y 5 (22,7 %), 3 Hux manux - 4 (18,8
%), cepennix - 1(4,5 %) ta Benukux - 0 %.

VY 20 xBopux (90,9 %), B ganiii rpymi,
BUJIEH] MikpoopraHi3mu. IlepeBaxaB S.
aureus - 9 (40,9 %), 3 HUX pe3ucTeHTHA ¢JI0-
pa MRSA Bincytns, KHM - y 7 nauieHTis, 3
HuX MR -y 6 Bumankax, earepoduiopa — y 4;
MIKCT (iopa BUIIJICHA y 7 BHIIAJKaX.

B pesynprari gochimkeHb mepediry
1H(EKIIHHOTO MPOIECy MU BH3HAYWIH, IO
OCHOBHMMHU KpHUTEpisiIMH, sIKI BIUIMBAIOTH Ha
PO3BUTOK HEraTHMBHMUX pPEe3yJIbTaTiB Ta 3HaY-
HO 30UTBLIYIOTH TPUBANICTh JIIKYBAaHHS €
BIJICYTHICTb 3pOILEHHS TepesioMy, HasiBHICTh
KICTKOBUX JE(EKTIB Ta pPE3UCTEHTHOI MiKpO-
¢opu B ocepeaKy (sIKI yTBOPMIIMCH HA MOIe-
penHiX eramax JiKyBaHHs, ad0 TPH CaHYIO-
YuX BTPYYaHHSIX B KiiHiMi). ba3yrouuce Ha
oTpuMaHiil iHQoOpMalii, HaMU TPOBEACHO
CTaTUCTHYHA OIL[IHKA 3aJIeXHOCT1 YCKJaJHe-
Horo mepebiry miciss MOC, Big oxpeMux
KJIHIYHUX XapaKTepUCTUK (JloKaizamis Ta
TUI TEPEJIOMY, Yac PO3BUTKY 1H(EKLIIHOTro
IIPOLECY MIC/A PI3HUX BHJIIB OCTEOCHHTE3Y,
HasSBHICTh PE3UCTEHTHOT MIKpOhI0opH).

Jis IpOTHOCTUYHOT OIIIHKK He3aJ10-
BUIBHUX PE3yJbTaTIB JIKyBaHHS (HE3POILEH-
HS Ta PO3BHUTKY JIe(EKTY KICTKOBOI TKAHWHH)
HaMH TPOBEJCHO PO3PaxXyHOK BiJTHOLICHHS
IIaHCIB YaCTOTH HECIPUATIMBUX PE3YJIbTATIB
IpY BUKOPUCTAHHI TUIACTUH Yy TMOPIBHSIHHI 3
dikcaliero CTepKHIMH Al OKPEeMHUX KIIiHiY-
HUX TIArpyn. A, TaKoxX,

patients in this group equals to 31.5+10,5),
the majority of them - 18 (81.80%) were men
also.

Mean period of infectious process de-
velopment after IM nailing of open fractures
or consequences thereof made 143+4.1 days.
In 71% of patients suppurations emerged be-
fore fracture union. The further treatment led
to edge defects in 4 (18.8%) cases, to seg-
mental defects - in 5 (22.7%) cases, among
them small - 4 (18.8%), middle - 1 (4.5 %)
and big ones - 0%.

Microorganisms have been revealed in
20 (90.9%) patients of this group. S.aureus
prevailed - 9 (40.9%) cases, resistant MRSA
not revealed, KHM - in 7 patients, among
them MR - 6 cases, enterophlore - in 4 cases;
mixed flora revealed in 7 cases.

Studying the progression of infectious
process we established that the main criteri-
on, affecting negative results and increasing
reasonably duration of the treatment are: frac-
ture nonunion, presence of bone defects and
resistant microphlore in the area (formed at
the previous stages of treatment or while
On the
grounds of the information obtained, we per-

sanitation procedures at clinic).

formed statistic evaluation of the dependence
of complicated progression after metal osteo-
synthesis on separate clinical characteristics
(localization and type of fracture, time of
infectious process development after different
types of osteosynthesis, presence of resistant
microphlore).

For prediction and estimation of dis-
satisfactory results of treatment (nonunion
and development of bone tissue defect) we
calculated the relation of chances of the fre-
quency of dissatisfactory results at use of
plates compared to nailing for separate
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3aJIeKHOCTI  po3Mipy Ae(]eKTiB  KiCTKOBOL
TKaHUHU BiJ JOCHIIPKyBaHUX KIIHIYHUX Ta-
pameTpiB, KM TpeAcTaBICHUN Ha puc. 1 Ta
2.

Pusuk kpaiioBux naedekrtiB mpu 3a-
KpUTHUX TIepesioMax 3a ¢ikcarii miacTHHaMu

3akpuTuid nepenom

KPAMOBMU AEGEKT
Nokanizauia cterHo
Nokanizauia rominka
Twn nepenomy A
Tun nepenomy B
Tun nepenomy C

clinical subgroups. We also studied the de-
pendence of the size of bone tissue defects on
clinical parameters being studied, represented
on Pic. 1 and 2.

Risk of edge defects at closed frac-

tures in case of plate fixation grows the most

OR (95% CI)

—_— 16.18 (4.79, 54.61)
—_— 23.00 (2.54, 208.62)
— 7.92 (2.17, 28.88)
—_——— 10.62 (2.62, 42.99)
% 25.00 (1.03, 608.09)

UYac nicna MOC (0-45) —— 0.39 (0.1, 1.39)

Yac nicna MOC (46-1 pik) —_——

Yac nicna MOC (> 1 poky)
PeaucrenHTtHa mixpodnopa

CErMEHTAPHMM JE®EKT
Nokanisaujia cTerHo

Noxanizauia rominka
Tun nepenomy A
Twn nepenomy B
Tun nepenomy C

0.31 (0.03, 2.84)
33.00 (1.31, 833.87)
1.27 (0.43, 3.73)

.—
e — 6.22 (1.51, 25.63)
e 4.20 (1.10, 16.10)
S (— 17.42 (1,99, 152.68)
- — 20.77 (2.43, 177.64)

9.00 (0.34, 238.21)

Yac nicns MOG (0-45) ——— 0.25 (0.05, 1.26)
Yac nicnn MOC (46-1 pik) —_—— 0.30 (0.03, 2.86)

UYac nicna MOC (> 1 poxy)
PeaucreHTHa mikpodhnopa

28.60 (1.12, 731.54)

L 2

—lo— 1.35 (0.49, 3.73)

I
0012

T
1 834

Puc. 1 IIporHocTuyHa oniHKa BIUVIMBY JOCTIIKYBAHUX KJIIHIYHUX NapaMeTpiB Ha ¢op-
MYyBaHHS JedeKTiB KICTKOBOI TKAHMHU NPH 3aKPUTHUX MePeIoMax NMPHU 3aCTOCYBAHHI
IUVIACTHH y MOPIBHSAHHI 3 (PiKCALI€I0 CTEPKHIAMM.

Pic.1. Prognosis and evaluation of the influence of clinical parameters being studied on
formation on bone tissue defects at closed fractures treatment by plates compared to

nailing.

Closed fracture

EDGE DEFECT
Localization: femur
Localization: tibia
Fracture type A

Fracture type: B

Fracture type: C

Time after MOS (0-45)
Time after MOS (46-1year)
Time after MOS (> 1 year)
Resistant microphlore

SEGMENT DEFECT
Localization: femur
Localization: tibia
Fracture type A

Fracture type: B

Fracture type: C

Time after MOS (0-45)
Time after MOS (46-1year)
Time after MOS (> 1 year)
Resistant microphlore
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BigkpuTuii nepenom

KPAWOBUW AEDEKT
Noxanisauina cTerHo
Nokanizauia rominka
Twun nepenomy A

OR (95% CI)

9 15.75 (1.42, 174.25)
3.33 (0.66, 16.85)

Tun nepenomy B

g 1.14 (0.08, 16.95)
11.27 (2.22, 57.20)

Tun nepenomy C

Yac nicna MOC (0-45)
Yac nicna MOC (46-1 pik)
Yac nicna MOC (> 1 poky)

e 4.00 (0.12, 136.96)
8- 12.00 (1.25, 115.36)
20.00 (1.42, 282.45)

®
A 4

. 4 1.00 (0.03, 29.81)

Peaucrentna mikpothnopa

CErMEHTAPHWW AE®EKT
Nokanizauia crerHo

Nokanizauisa rominka

9 1.81 (0.24, 13.79)

& 5.63 (0.75, 42.36)
3.75 (0.75, 18.64)

Twun nepenomy A —e— 0.57 (0.11, 2.87)
Tun nepenomy B —— 4.55 (0.91, 22.63)
Twun nepenomy C S 8.00 (0.31, 206.37)
Yac nicna MOC (0-45) . 12.00 (1.25, 115.36)
Yac nicna MOC (46-1 pik) & > 20.00 (1.42, 282.45)
Yac nicna MOC (> 1 poky) & 2.00 (0.08, 51.59)
PeawncrenTHa mikpodnopa —p——— 1.81 (0.47, 6.98)
T T
.00354 1 282

Puc. 2 - [IporHocTHYHA OLiHKA BIUIMBY J0CTII’KYBAHMX KJIiHIYHUX mapaMeTpiB Ha ¢o-

PMyBaHHS Je(eKTiB KiCTKOBOI TKAHMHU NPH BIIKPUTHX NepeoMax NP 3aCTOCYBaHHI
IUVIACTHH Y MOPIBHAHHI 3 (PIKCALI€I0 CTEPKHIAMM.

Pic.2. Prognosis and evaluation of the influence of clinical parameters being studied on
formation on bone tissue defects at open fractures treatment by plates compared to

nailing.

Open fracture

EDGE DEFECT
Localization: femur
Localization: tibia
Fracture type A
Fracture type: B
Fracture type: C
Time after MOS (0-45)
Time after MOS (46-1year)
Time after MOS (> 1 year)
Resistant microphlore

HaiiOupm 3HaumMo (p<0,05) 3pocrae mnpu
HAsBHOCTI TaKUX TapaMeTPiB: Yac PO3BHUTKY
iHpekmii micat MOC  Oimemie 1 poky
(OR=33,0), nokamnizaris nepeioMy — roMmijaka
(OR=23,0).

Jnis pu3MKy CerMeHTapHHX Je(eKTiB
IpY BUKOPUCTAHHI TIACTHH TPH JIIKYBaHH1

SEGMENT DEFECT
Localization: femur
Localization: tibia
Fracture type A
Fracture type: B
Fracture type: C
Time after MOS (0-45)

Time after MOS (46-1year)
Time after MOS (> 1 year)
Resistant microphlore

reasonably (p<0,05) under the following pa-
rameters: period of infection development
after metal osteosynthesis over 1 year
(OR=33.0), localization of the fracture - shin
(OR=23.0).

For evaluation of the risk of the seg-
ment defects if plates are used for closed
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3aKPUTHX TIEPEIOMIB, OLIBIIT 3HAYUMUMU €
napaMeTpu: pPO3BUTOK 1HQEKIii OiIbII HiX
yepe3 1 pik nmicast MOC (OR=28,6), nokai-
3amist mepenomy — crerHo (OR=6,22), tun
nepeaomy B (OR=20,7).
HasiBHICTD pe3UCTEHTHOI MiKpOQIOpH
B 1,27 - 1,35 pa3u nmigBuILy€e pu3suK KpaoBUX
Ta CerMEHTapHMUX Ae(EKTiB, B 1K TPyIi, MPH
¢ikcamii mmactuHaMu. TakuM YHWHOM, 3aCTO-
CYBaHHS IUIACTUH s ¢ikcamii BIAKPUTHUX
nepenoMiB  MiABUINYE PUBHK (HOpPMYBaHHS
nedeKTiB KICTKOBOI TKAaHUHU SIK KpaloBUX,
TaKk 1 CerMeHTapHHUX. J{Jsl pU3UKY PO3BUTKY
KpaiioBux Ae(eKTiB mpu BIAKPUTUX Iepelio-
Max HaioOinem 3HaunmMuMu (p<0,05) € HasB-
HICTh TaKUX (aKTOPIB AK: PO3BUTOK iH(DeKii
Bix 45 aniB g0 1 poxy — OR=20,0, nokamiza-
mis mepenomy — crerHo (OR=15,75), Tun
nepenomy B (OR=11,27).
JUist pU3UKy CerMEHTapHUX Jedek-
TiB miciast MOC BIIKpUTUX TIEPENIOMIB Ta BH-
KOPUCTaHHI IUTACTUH HAWOLIbII 3HAYUNMUMHU €
aHaJIOT14HI1
HeHHs 46 nHIB - 10 1 poky (OR=20,0), nmoka-

napamMeTpu: pPO3BHUTOK YCKIal-

mizaris nepenomy — crerio (OR=5,63), tun
nepeniomy B (OR=4,55). Bkazani 3HaueHHS
MOoKa3HUKIB BimHomieHHs maHciB (OR) Bix-
MOBIAI0Th KPATHOCTI 3pOCTAaHHS PU3UKY PO-
3BUTKY JAe(eKTiB KICTKOBOI TKaHMHU MpHU
BIJIMOBIAHUX TMepenomax. HasBHICTH peswuc-
TEHTHOI MiKpOo(I0pH B PiBHIN Mipi MMiIBUIILYE
PU3UK KpPalOBHX Ta CErMEHTApHUX JC(PEKTIB
MpU BIIKPUTHUX TiepesnioMax 1 (ikcaii miac-
tuaamu (OR=1.8).

BucHoBku

1. IlpoBeneHe cTaTHCTUYHE JIOCIi-
JUKSHHSI TTPOJIEMOHCTPYBAJIO, 110 PU3UK PO3-
BUTKY 1H(EKLIHHOTO MpoIiecy, MPH JIKyBaHHI
3aKpUTUX TIEPETIOMIB 3 BUKOPUCTAHHSIM IIaC-
TUH, 3HAYHO BHIIWM, K HAa CTErHI TakK 1 Ha
TOMUTI. A HasBHICTh PE3UCTEHTHOI MIKpO(-
gopu B 1,27 - 1,35 pasu miagBUILyE PUZHK
KpalilOBUX Ta CETMEHTapHUX Ne(eKTiB, MpHU

fractures treatment most valuable are the fol-
lowing parameters: development of infection
over 1 years after metal osteosynthesis
(OR=28.6), localization of the fracture - fe-
mur (OR=6.22), type of fracture "B"
(OR=20.7).

The presence of resistant microphlore
in 1.27-1.35 increases the risk of edge and
segmentary defects in this group if plates are
used for fixation.

Thus, the use of plates for open frac-
tures fixation increases the risk of bone tissue
defects formation, as edge, as segment ones.
As for the risk of edge defects development
in open fractures, the most responsible are
(p<0.05) the following factors: development
of infection during the period from 45 days to
1 year - OR=20.0; localization of the fracture
- femur (OR=15.75), fracture type - B
(OR=11.27).

As for the risk of the segmentary de-
fects development after metal osteosynthesis
of open fractures by plates, the most reasona-
ble are the similar parameters: complication
development in 46 days - 1 year (OR=20.0),
fracture localization - femur (OR=5.63), frac-
ture type - B (OR=4.55). The indicated values
of the indexes of chance interrelations (OR)
correspond to the ratio of the bone tissue de-
fects development at the respective fractures.
The presence of resistant microphlore in
equal shares increases the risk of emerging
edge and segmentary defects if case of fixing
open fractures by plates (OR=1.8).

Conclusions

1. The statistical study demonstrates
that the risk of inflectional process develop-
ment if closed fractures are fixed by plates in
reasonably higher, as for shin as for femur.
The presence of resistant microphlore in
1.27-1.35 times increases the risk of edge and
segmentary fractures fixed by plates, com-
pared to nailing.
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¢ikcauii naactuHamu B nopiBHsiHHI 3 BIOC.

2. SIk st 3aKpUTHX, Tak 1 Ans Qikca-
i BIAKPUTHUX TIEPEIIOMIB OCTEOCHUHTE3 ILIAC-
TUHAMH TIBUIY€E PU3UK PopMyBaHHS Aede-
KTiB KICTKOBOi TKaHMHHU SIK KpalOBHUX, TakK 1
CEerMEHTAapHHUX, 0COOIMBO HPU PO3BUTKY 1H-
(exiitHoro mporecy BUKIUKAHOTO PE3UCTE-
HTHOIO MIKpOQJIOPOIO B paHHIH mepiox micis
octeocunTesy (Bia 0 10 45 nHIB).

3. Brpara kicTKOBO1 TKaHUHHU, AcdeK-
TH Ta pyOLIEeBl 3MIHU 3 MOPYLIEHHSAM TPODIKH
M’SIKUX TKaHWH, PE3UCTEHTHA Mikpoduiopa —
OCHOBHI (pakTOpu sKi 30UIBIIYIOTH TpUBa-
JICTh Ta BApPTICTh JIKYBaHHS XBOPHX 3 1H]e-
KUIHHUMH YCKJIQJHEHHSIMHU MICIsl OCTEOCHH-
Te3y. BpaxyBaHHs BUABICHUX 3aJI€KHOCTEH,
BU3HAUEHHS BAXJIMBOCTI Ta JOCTOBIPHOCTI
MOJKJIMBOTO BILIMBY Ha Pe3yJbTaT HOBUX (a-
KTOPIB, 1aCTh MOXKJIUBICTh HE TIJILKU CYTTEBO
3MEHIIMTH KUIbKICTh 1H(EKIIHHUX YCKIIa-
HEHb, aJie i JO3BOJMThH CIIPOIHO3YBAaTH Iepe-
Oir 3aXBOPIOBAHHSI.
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