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OrtnaneHHble pe3ybTaThl IPUMEHEHHS W CPOKH BBDKHBA€MOCTH OJHOMBIMIEIKOBBIX dHHOIpoTe30B KoHcTpykumu Oxford III (Biomet) mMamo m3ydeHs
C MOMEHTAa, Kak 3ToT 3G dEKTUBHEI MeTo ObLT BHEAPEH B MpakTHKY. [IpoBeneHO MccieoBaHue U aHAIN3 OTAATICHHBIX UcX0noB 400 OIHOMBIIIETKOBBIX
sHponpore3upoBanuii koHcTpykuueii Oxford 111 (Biomet) y 320 nauuentoB B Bo3pacte ot 48 no 82 ner (cpeanuii Bo3pact 69 jeT) Ha MOMEHT OIepaliy.
CpenHsisi POIOJDKUTEIBLHOCTE HaOmoneHust coctapuia 9,3 roma (ot 5 go 15). Tlpu aHanu3e OTHAJCHHBIX PE3YJBTAaTOB Yepe3 ISITHAIUATh JIET MOCIe
SHJIOIPOTE3UPOBaHMs MoKa3aTesH 1o 1kaie Knee Society score 3HaunTensHo yBenuumiics ¢ 56,2 (ot 41 no 93) no oneparuu 10 88,6 (ot 61 no 97, p=0,036)
TocIe orepanuy; (yHKIHOHAIBHEIE TOKA3aTeI! yBeMMIUInCh ¢ 59,2 (ot 45 1o 94) no 88,2 (ot 55 mo 98, p=0,023) coorBercTBeHHO. CpenHuMii IOKa3aTelb
o mkaie Oxford Knee score yBenuumics ¢ 25,8 6amna (ot 12 no 39) no 40,1 6amna (ot 28 1o 54). PeBu3noHHOE 3HIOMPOTE3MPOBAHUE OBUIO MPOBEACHO
y 21 6omprOrO (5,25 %). Y 1maTH OOMBHBIX OBUIO IPOBENCHO TOTAIBHOE DHAOIPOTE3UPOBAHHE KOJICHHOIO CycTaBa. MallOMHBa3HBHOE OXHOMBIIIEIKOBOC
sHzonpore3npoBanue koHcTpykiuen Oxford 111 (Biomet) mo3Boimio TOCTHYE yIOBIETBOPHTEIBHEIX OTJAJICHHBIX KIIMHIIECKHX PE3yJIBTaToB.

KuroueBble cJ10Ba: KOJICHHbIN CyCTaB, OJHOMBIIIEIKOBOE SHIONPOTE3UPOBAHNE, KIMHIUYECKUE PE3Y/IbTaThI.

The results of long-term follow-up survival of Oxford III (Biomet) design unicompartmental implant poorly studied since this effective method had been
implemented in practice. We prospectively studied and analyzed the long-term outcome of 400 Oxford III (Biomet) unicompartmental implants from 320
patients with the mean age of 69 years (48 to 82) at the time of surgery. Average follow-up was 9.3 years (5 to 15). When analyzing the fifteen-year long-
term results of arthroplasty Knee Society score significantly increased from 56.2 (41 to 93) before surgery to 88.6 (61 to 97) (p = 0.036) after surgery, and
the functional parameters — from 59.2 (45 to 94) to 88.2 (55 to 98) (p = 0.023), respectively; the average score of Oxford Knee score system improved
from the average of 25.8 points (12 to 39) to 40.1 points (28 to 54). Revision arthroplasty was performed in 21 patients (5.25%). Five patients underwent
total knee arthroplasty. Minimally invasive unicompartmental arthroplasty using Oxford III (Biomet) design showed satisfactory long-term clinical results.
Keywords: unicompartmental knee arthroplasty, the knee (joint), clinical outcomes.

INTRODUCTION

Within a few decades after introducing Oxford design
unicompartmental implant several improved versions of
these implants have been developed [1, 2].

And, of course, the use of minimally invasive approach led
to the possibility of achieving good postoperative results [3, 4].

Despite many orthopedists have already widely used
this method [5, 6], long-term survival results of using

Oxford III (Biomet) design unicompartmental implant
are poorly studied since this effective method has been
implemented in practice.

Re-analyzing the results in patients during a prolonged
postoperative period and studying the survival of Oxford
IIT (Biomet) design unicompartmental implants was the
purpose of our research.

MATERIALS AND METHODS

The patients operated on within the period of 2000-2011
were included for the study. After screening the patients
data we remained and prospectively analyzed 320 patients
with 400 knees operated with the follow-up periods of
1, 5, 10 and 15 years. The average follow-up period was
9.3 years (5 to 15). The recent long-term postoperative
outcomes (15 years) for 35 joints in 31 patients were
analyzed by our authors. The mean age of patients at the
time of surgery was 69 years (range: 48 to 82). The mean
age of 31 patients in the study was 76 years (range: 63 to
88), 23 of them (74%) were women. Indications for surgery
were osteoarthritis and destructive changes in the medial
femoral condyle with uninjured integrity of the ligaments.

Operations were performed by the same surgeon
by a minimally invasive technique (medial parapatellar

arthrotomy) using Oxford III (Biomet, Warsaw, Indiana)
design. Tibial and femoral components were fixed with
cement (Stryker Orthopaedics, Mahwah, New Jersey). All the
necessary medicine and physical therapy have been done. The
patients discharged from the hospital on Day 4 after surgery
with further control observation after two (2) weeks, three (3)
months, six (6) months and one (1) year. The patients were
followed subsequently at 5, 10 and 15 years.

All the patients studied were evaluated by the Knee
Society score (KSS) system, functional Oxford knee score
(OKS) scale, as well as range of motion (ROM) in the knee
before and after surgery evaluated. Anterior-posterior (AP)
and lateral X-ray views were obtained during every follow-
up visit using Star-PACS PiView STAR 5.0.-6.0 software
(Infinitt Healthcare Co., Seoul, Korea).
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For statistical analysis we used 12.0 software version
(SPSS Inc., Chicago, Illinois). The differences between the
mean preoperative and postoperative clinical parameters

were analyzed by Student t-test. The cumulative survival
rate was analyzed and calculated by 95% confidence
intervals (CI).

RESULTS AND DISCUSSION

When analyzing the long-term results fifteen years after
the knee unicompartmental arthroplasty the Knee Society
score revealed a significant increase in the parameters
from 56.2 (41 to 93) before surgery to 88.6 (61 to 97) after
surgery; the functional scores increased from 59.2 (45
to 94) to 88.2 (55 to 98), respectively; the mean Oxford
Knee score increased on the average from 25.8 points
(12 to 39) before surgery to 40.1 points (28 to 54) after
surgery. Preoperative ROM averaged 129° (from 120° to
135°), and postoperative one — 135° (from 118° to 142°).
Clinical values before surgery and 1, 5, 10, and 15 years
after surgery summarized in Table 1.

Despite the existing methods of the knee
unicompartmental arthroplasty the implementation of
the Oxford III (Biomet) implant in 1998 was quickly
and widely appreciated by many doctors [7, 8]. Some
authors achieved almost the same clinical results [9, 10,
11], however, the follow-up periods in their studies were
shorter comparing with our study. The cumulative survival
rate of unicompartmental implants at the final follow-up
was 93.8% (from 90.5 to 97.6); the results by stages are
shown in Table 2. According to our data, the survival rate
is nearly identical during the last ten years, and it decreases
gradually during the full observation period. According to
the data of other authors, their short- and mid-term results
were lower than our results [12, 13, 14].

Complications of several types developed after the
knee unicompartmental arthroplasty in the world practice,

such as polyethylene wear and failure, aseptic loosening,
polyethylene insert dislocation, contralateral osteoarthritis,
infection, tibial fractures, limited range of motion, and
unexplained pain [15, 16, 17]. According to the literature,
further progressing arthrosis of the left femoral condyle
was the cause for the most revisions [18, 19], but as for our
practice, most reoperations (17 patients) were performed
for polyethylene insert dislocation which amounted to 17
(4.25 %) of the total number of the joints operated. On the
whole, revision arthroplasty was performed in nineteen (19)
patients (4.75 %) of their total number, other researchers
presented the data from 0 to 29 % of revisions [20, 21, 22].
Five patients underwent total knee arthroplasty (Table 3).
The development of osteoarthrosis of the lateral femoral
condyle was the cause of total knee arthroplasty in four of
them. Some authors reported the lower limb overcorrection
to be an often cause of the required performing total
interventions after unicompartmental arthroplasty [23,
24, 25]. In 0.5-3.0 % of cases this has led to polyethylene
insert dislocation postoperatively in the short- and mid-term
follow-up. As for our studies, this amounted to 13 cases
(3.25 %) in the long-term periods. The implant polyethylene
insert dislocation backwards was observed in one case (Fig.
1). The wear of polyethylene insert without dislocation was
revealed in two patients. Femoral component instability
was observed only in one patient, and in another one —
postoperative infection, which required performing total
revision arthroplasty of the knee.

Table 1

Clinical evaluation of the patients’ condition before and after performing unicompartmental knee arthroplasty by OKS, KSS and
FS score systems

Score Preoperative One (1) year PO Five (5) years PO | Ten (10) years PO | Fifteen (15) years PO
OKS 25.8 (8.3) 40.2 (6.5) 39.8 (7.5) 37.8 (8.4) 37,2 (8,1)
KSS 56.2 (16) 91.1 (12.5) 87.2(10.4) 85.1(18) 84,3 (14,2)
FS 59.2(18) 90.2 (13.5) 88.3 (14.2) 86.9 (14) 86,1 (12,2)
(CD) — Standard Deviation, PO — Postoperatively.
Table 2

Results of the cumulative survival rate (CSR) of the patient over the period

Follow-up (years) Number of joints Number of revisions Survival percentage (95% CI)
0-1 400 3 99.22 (from 98.7 t0 99.7)
1-5 244 8 96.66 (from 95.7 t0 97.3)
5-10 44 3 94.03 (from 90.1 to 98.0)
10-15 35 5 93,08 (from 90.5 to 97.6)

Table 3

Complications related to unicompartmental knee arthroplasty

Type of complication

Number of complications

Outcome

13 (3,25 %)

Exchange for greater-size polyethylene insert

Polyethylene Insert dislocation

Conversion to total joint replacement because of the

0,
4 (1,0 %) lateral condyle osteoarthrosis
Instability of the femoral component 1(0.25 %) Conversion to total knee arthroplasty
Postoperative infection 1(0.25 %) Two-staged revision arthroplasty using antibiotics
llamonozus cycmaeog 61
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Fig. 1. Anteroposterior and lateral X-rays of the patient
with backward dislocation of the polyethylene insert

CONCLUSION

As our studies demonstrated, the correct performance
of surgical technique provides good results of the knee
unicompartmental arthroplasty 10-15 years after the

surgery. The number of revision surgeries increases as
far as follow-up periods grow.

BBEJAEHUE

B TeueHne HECKOBKUX ICCATUIICTHI TOCIIC BHEAPCHHUS
OJTHOMBIIIIEIKOBBIX 3HJOMPOTE30B KOHCTpyKiuu Oxford
OBUTO pa3pabOTaHO HECKOJNBKO YCOBEPIICHCTBOBAHHBIX
BapUaHTOB 3TUX 3HAomnpoTe3oB [1, 2]. U, ecTecTBeHHO,
HCIIONB30BaHNE MAaJOMHBA3MBHOTO JIOCTYIA IIO3BOIIIIO
MTONYYUTH XOPOIIHE MOCICONepaliOHHBIE PE3YIIBTaTHI |3,
4]. MHorue opTomnensl MIMPOKO HCIONB3YIOT 3TOT METOL

[5, 6], onHako OoTAANICHHBIE Pe3yIbTaThl M CPOKH BBIKHBA-
€MOCTH OJIHOMBIIIENIKOBBIX JHJIOIPOTE30B KOHCTPYKIHMU
Oxford III (Biomet) u3y4eHs! Maio.

IToBTOpHBII aHAIN3 PE3YIbTaToB Y OONBHBIX B TEUCHHE
JUTATEIIEHOTO TIOCIICONIEPALIMOHHOTO IEPHOia U U3yYECHUE BbI-
JKUBAEMOCTH OTHOMBILIEIIKOBBIX SHIIONPOTE30B KOHCTPYKIIUH
Oxford IIT (Biomet) cTaio 1171610 HaIIero UCCIIeIOBaHMs.

MATEPUAIJIBI U METOJbI

Pesynprars! redenus manneHToB (320 nanuenTos, 400
OTIEPHPOBAHHBIX KOJIEHHBIX CYCTaBOB), OIICPHPOBAHHBIX B
tederne 2000-2011 rr., ObUTM TPOCHEKTUBHO MPOAHAIH-
3MPOBaHBI CO CPOKOM HaOironeHus B Tedenue 1, 5, 10 u
15 net. Cpeanuii Bo3pacT OONBHBIX HA MOMEHT OIEPAIUH
coctaBisit 69 jet (ot 48 1o 82). CpenHss MPOIOIKUTEIb-
HOCTH HaOmoaeHus cocrasuia 9,3 roga. Y 31 manuenra
(35 cycTaBOB) OTHANICHHBIH CPOK HAOIIONCHHS COCTABHII
15 ner nocne oneparuu. CpenHuii Bo3pacT OONBHBIX MPU
HCCIIEIOBAaHUHU COCTaBIsLI 76 et (oT 63 mo 88), u3 Hux 23
(74 %) 6pun >xeHIIMHBL. [l0Ka3aHUSAME K ONIepaIiy ObLTH
0CTE0apTPO3 U ACCTPYKTUBHBIC M3MEHEHHS MEIUATBHOTO
MBIIIENKa OSAPEHHOI KOCTH C COXPaHEHUEM LIEIOCTHOCTH
BCEX CBS3OK.

Omnepanuu ObUTA MPOBENEHBI OJHUM XUPYPIOM TI0 Ma-
JIONHBA3MBHOW MeTONWKE (MeAHabHAas MapanaressipHas
apTPOTOMHMS) C HCIONb30BaHHEeM KOHCTpykimu Oxford
III (Biomet, Warsaw, Indiana). BonbmeOeprioBbiii u Oe-
JPESHHBIA KOMITOHCHTHI ()UKCHPOBAHBI C HCIIOIb30BAHUEM
nementa (Stryker Orthopaedics, Mahwah, New Jersey).
Bruto mpoBenieHo Bce HE0OXOAUMOE JIEKapCTBEHHOE U (HH-

3MOTEpAIeBTHYECKOE JieueHHue. BhIMnCcKa W3 craiuoHapa
OCYIIECTBISAIACh HAa 4-€ CYTKH TOCIE ONEepanyu ¢ ajb-
HEWIMM KOHTPOJBHBIM HAOMIONCHUEM Yepe3 2 Heaelnu, 3
Mecsia, 6 mecsaueB u 1 ron. [locnenoBarensHO MPOBOAU-
JIOCh HAOMIOZICHHE TTAIEeHTOB B cpoku 5, 10 u 15 ner.

Y Bcex WHCCIeAyeMbIX MalMeHTOB IPOU3BOAMIACH
ouenka no mkaie Knee Society score (KSS), dynkumo-
HanpHOW mkane Oxford knee score (OKS), Takxke omeH-
Ka oO0beMa JBIDKCHUI B KOJICHHOM CyCTaBe JI0 M IOCie
orepanud. PeHTTeHOrpaMMbI B TIpSMON M OOKOBOM TIpO-
EKIMH BBIMOIHIHCH MPH KAXKIOM MMOCIEIYIOIEM BU3UTE
¢ ucnonp3oBanueM Star — PACS PiView STAR 5.0. — 6.0
software (Infinitt Healthcare Co., Seoul, Korea). JIns cra-
THUCTHUYECKOTO aHaJIN3a HaMy ObLiIa MCIOJIb30BaHA BEpPCHs
nporpammuoro obecneuenus 12.0 (SPSS Inc., Chicago,
I1linois). Paznuuuns Mexay CpeqHUM MpPeAonepalioHHbIM
U TOCJICONCPAINOHHBIM KIIMHUYCCKUMU TOKa3aTCIAMU
aHaJM3UPOBAIUCE ¢ moMmouiblo T-kpurepusi CThrofeHTA.
KyMysIsiTUBHBIA TOKa3aresib BBDKMBAEMOCTH OBbLI aHalM-
3MpOBaH ¥ paccuuTad 95 % 10BepUTEIbHEIMU HHTEPBAJIa-

mu (AN).
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PE3VJIBTATBI 1 OBCYXXAEHHUE

[Ipu ananmu3e OTHANCHHBIX PE3YNBTATOB UYEpe3 IIAT-
HaJaTh JIET MOCJIe YHI0NPOTE3npoBanusl 1o mkaine Knee
Society score HaONIONAIOCH 3HAYUTEIHHOE YBEIMYCHUE
nokazareneit ¢ 56,2 (ot 41 go 93) no onepauuu 10 88,6
(ot 61 10 97) mocne oneparmu; GYHKIIMOHATBHBIC MOKA-
3aTenu yBenuamwinck ¢ 59,2 (ot 45 mo 94) mo 88,2 (ot 55
10 98) mocine omnepanyH, COOTBETCTBEHHO CpelHHMNA Oai
no mkaine Oxford Knee score yBennamices ¢ 25,8 (ot 12
1o 39) no omepanuu 1o 40,1 (ot 28 mo 54) mocie omepa-
nun. O0beM ABIKCHHN B MPENONEPAIlIOHHOM MIEPHOIC B
cpenrem coctaBmn 129° (ot 120° mo 135°), a B mocneo-
neparmonHoM nepuozae 135° (ot 118° mo 142°). Kiman-
YeCKHe MOKa3aTeNn 10 oreparuu, yepe3 1, 5, 10 u 15 ner
TocJie omnepanuy npeacrapieHsl B Tabmuie 1. Hecmorps
Ha YK€ CYIIECTBYOIIE METO/bl OJJHOMBILIEIKOBOTO IH/I0-
MPOTE3UPOBaHKs KOJEHHOIo cycrasa, nosiBienune Oxford
III (Biomet) B 1998 roay Obuto OYeHb OBICTPO OLEHEHO
MHOTUMHU JtokTopamu [7, 8]. TlouTu oaMHaKOBBIE KIMHU-
YEeCKHE pe3yNIbTaThl ObUTH MOy4YeHbl HECKOJIBKUMH aBTO-
pamu [9, 10, 11], omHako cpoky HaOIIOAEHUS y HUX ObLIN
0oJiee KOPOTKUMH, YeM B HAIleM HccaeqoBaHun. Kymyis-
TUBHBIA TIOKA3aTeNb BBDKUBAEMOCTH OJHOMBIIICITKOBBIX
SH/IOTPOTE30B B MOCIEIHUX HAOTIOICHUIX COCTaBMI 93,8
% (ot 90,5 mo 97,6), mosTanHbIe Pe3yNIbTaThl aHAIN3A T10-
Ka3aHbl B Tabnurie 2. [To HalmmM gaHHBIM, TOKa3aTeb BhI-
JKHUBAEMOCTHU IIOYTHU UACHTHUYCH B TCUCHUC CCATHU JICT U
MOCTENEHHO CHIDKAETCS B TEUEHHE MOJHOTO MepHoja Ha-
OmtoieHus. PaHHWe M cpeaHWE 1O MPOAOKUTEIBHOCTH
Ppe3yabTarThl, MO JaHHBIM APYTUX aBTOPOB, OBUIN XyXKe, YeM
Hamu pesyasrarsl [12, 13, 14].

B MupoBoOi mpakTHKe BCTpEyanoch HECKOJBKO BHIOB
OCJIO)KHEHUH  OIHOMBIIIEIIKOBOTO  3HAONPOTE3UPOBAHHMS
KOJICHHOTO CyCTaBa, TaKWe KaK M3HOC IOIUITHIICHA U T10-
JIOMKH, aCeTNITUIECKOE pacIIaThbIBaHNE, TUCIOKAIIUS IO~

TUJICHOBOTO BKJIAJIbIIIIa, KOHTPAIaTepaIbHbII OCTE0APTPUT,
uHpeKIHH, nepesioM OoNbIIeOepIIOBON KOCTH, OTpaHUYEH-
HBIN 00BEM JBMKEHUH U HeOOBsICHUMBIC 6o [15, 16, 17].
[TpuunHoOil OONBLIIMHCTBA PEBU3MOHHBIX BMELIATENBCTB,
10 JTAaHHBIM JIUTEPaTyphl, OBUIO NaJIbHEHINee IPOrpeccH-
poBaHME apTpo3a Mblienka OenpeHHoi kocru [18, 19],
HO B Hamled NMpakTHKe OOJBIIMHCTBO MOBTOPHBIX Ollepa-
i (17 manmMeHToB) BBIMOIHEHO MO TOBOXY JMCIIOKAIMN
TOJIMATAIIMHOBOIO BKJIAJIbINIA, YTO cocTtaBuio 4,25 % or
o011Iero grcaa oneprupoBaHHBIX CycTaBoB. Beero u3 obmie-
TO YHCJIa MAlUeHTOB PEBU3MOHHOE 3HIONPOTE3NPOBAHNE
65110 1IpoBeneHo y 19 6onbHbIX (4,75 %), ApyTHe Hccneno-
BaTeM NpUBOAAT AaHHBIE 0T 0 10 29 % ciny4yaeB peBU3MiA
[20, 21, 22]. ¥V natu G0IBbHBIX OBIJIO MPOBEAECHO TOTATIBHOE
SHIOMPOTE3UPOBAHKE KOJICHHOrO cycTaBa (Tabmuma 3). Y
YeThIPEX M3 HUX MPUYMHOM JJIsl BBINOJIHEHHS! TOTAIBHOTO
SHJIONIPOTE3UPOBaHUS OBIJIO pa3BUTHE OCTE0APTPO3a JIaTe-
PaJIbHOTO MBIIIENKA OSIPEHHON KOCTH.

HexoTtopble aBTOPHI yKa3bIBAIOT, YTO YaCTON MTPUIUHOMN
HEOOXOAMMOCTH BBIITOJHEHHST TOTAJIBHBIX BMEINIATEILCTB
TI0CJI€ OTHOMBIIIIEJIKOBOTO 9HIONIPOTE3NPOBAHUS SIBIISICTCS
THIIEPKOPPEKIHS HIDKHUX KOHEYHOCTeH [23, 24, 25]. Oto
MIPUBOANT K CMEIICHHUIO MOJMATHIICHOBOTO BKJIAJBIIIA B
OmKaiIeM U CPeJHECPOUHOM MOCIEONEPAIIOHHOM IIe-
puone B 0,5-3,0 % ciywaeB. B Hammx mcciaeqoBaHUSIX B
OTJIAJICHHBIE CPOKHU ATO coctaBmiio 13 cmydaes (3,25 %).
B ogHOM ciydae HaOMIOAAIO0Ch CMEIICHNE TTOJUATUIICHO-
BOTO BKJIaJIbIIIA dHIOMpOoTE3a K3aau (puc. 1). Y aByx ma-
LIMECHTOB BBISBIEH W3HOC MOJMATWICHOTO BKJIaJbIma 0e3
aucinokanuy. TolbKo y OIHOro GOJILHOTO BBISBIEHA He-
CcTaOMIBHOCTD OEIPEHHOr0 KOMIIOHEHTa M Y OJHOTO - I10-
cTonepanoHHasl HHQEKIHs, 00yCIIOBHBIIAs BHIITOJIHEHHUE
JIByX3TAITHOTO TOTAJBHOTO PEBH3MOHHOTO 3HIOIPOTE3H-
POBaHHMS KOJICHHOTO CYCTaBa.

Tabmuua 1

Knuanveckas onenka coctosHus nanuenToB no mkanaMm OKS, KSS u FS 1o u nocne snnonporesnpoBanust

[kana o onepauuu Uepes 1 rox Uepes 5 ner Uepes 10 ner Uepes 15 ner
OKS 25,8+8,3 40,246,5 39,8+7,5 37,8484 37,248,1
KSS 56,2+16 91,1£12,5 87,2+10,4 85,1+18 84,3+14,2
FS 59,2+18 90,2+13,5 88,3+£14,2 86,914 86,1+£12,2
Tabmnuma 2
CBoaHbIe JaHHBIC BEDKUBAEMOCTH MPOTE30B 3a MEpUOA HaOIIoNeHHS
o [IpoLeHT BBIKMBAEMOCTH
Habnronenwue (rom) KonmnuecTtBo cycraBoB Uucno peBusmii (95% JTN)
0—-1 400 3 99,22 (ot 98,7 10 99,7)
1-5 244 8 96,66 (ot 95,7 10 97,3)
5-10 44 3 94.03 (ot 90,1 mo 98,0)
10-15 35 5 93,08 (o1 90,5 0 97,6)
Tabmuma 3
OcnoXHEHHS, CBI3aHHBIE C OJHOMBIIIEIKOBOM SHIONIPOTE3UPOBAHNEM KOJICHHOTO CyCTaBa
Bug ocnoxxaenus KommuectBo ocnoxuaenuit | Ucxox
3amMeHa Ha MOJMATHICHOBBI BKIIAIBIII OONBIIIETO
13 (3,25 %) pazmepa

BEIBHX MOIMATHIICHOBOTO BKJIAbIIIA

ToTansHOE SHIONPOTE3UPOBAHKIE H3-3a OCTEOAPTPO3a

4 (1,0 %)
JIATePaIbHOTO MBIIIENKa
HecrabunpHOCTh GeIpeHHOTO
AP 1 (0, 25 %) ToranbHOE YHIONPOTE3UPOBAHUE KOJIGHHOTO CyCTaBa
KOMIIOHECHTA
BYXITAIIHOE PEBU3HOHHOE JHAOMPOTE3NPOBAHHE C
[MocneonepannonHas HHPEKINA 1 (0,25 %) Asy P Aonp P

HCITI0JIb30BAaHHEM aHTHOHOTHKOB
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Puc. 1. PertreHorpamMMsl npaBoro KOJEHHOIO CycTaBa B
MPMOI U GOKOBOIT IPOEKIMU 10 TIOBTOPHOI OIepanuu:
JIHCIIOKAIYS TTOHATHIICHOBOTO BKJIAIBIIIA K301

BBLIBO/JI

Hammm nccnenoBanmst mokasainy, 4TO HMPaBHIbHOE BEI- IO CyCcTaBa IMOCJE NMPOBEICHUS ONEPAINH 110 UCTCUYCHHUH
TTOJTHEHNE OTIEPAIIIOHHON TeXHUKH JTaeT Xopomire pe3yiab-  10-15 net. Unciao peBU3HOHHBIX ONEpaIliii YBEITHIHBACTCS
TaTbl OJHOMBIIIETIKOBOTO SHIONPOTE3UPOBAHNS KOJIEHHO-  C YBEIMUCHHEM CPOKOB HAONIONCHNUS 3a MAlMCHTaMH.
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