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[Ipu oOcTekeHHI XBOPUX HaMH OyIi0
BHSIBJICHO 3MIHU CHHJIPOMY CariTaJIbHOI JCBi-
aifii, 3MiHa KyTa SIKOTO IPU3BOJIUTH 0 (PpOH-
TanbHUX Jedopmarliii Ta 3MiHM HaBaHTAKCH-
HA, SIK B KOJIHHOMY TaK 1 KyJbIIOBOMY CYT-
71001, TIOLIKOJKEHHSI CYTJI000BOTO Xpslla Ta
MEHICKIB KOJIIHHOTO CYIJo0y, a TakoX [0
JIeTEHEpaTUBHUX 3MiH 1 B KYJIBIIOBOMY CYT-
71001 Ta MOPYIISHHSI OC1 KIHIIIBKH.

Kuro4oBi cjioBa: Giib, KOJIHHHUNA CY-
17100, 3MiHH HaBaHTAXCHHS, CHHIPOM carita-
JILHOI feBlarti.

Beryn. BaxnuBoro mpoGiemor Ccy-
yacHOi opromenii € auciasis KOJIHHOTO
cyrno0y, 30KpeMa JIUCIUIACTUYHUA CHHAPOM
cariTalibHOi JeBialii BHPOCTKIB CTETHOBOI
KICTKH, II0 TPU3BOAUTH J0 PYHHYBaHHS BCiX
eneMeHTiB cyrioly [12,13,14].

[Ipupomxena aucruiasis KOJIHHOTO
CyrJio0y — OCHOBHA 3 MPHYUH PO3BHUTKY TO-
HapTPO3y B MOJIOJIOMY Ta 3pLJIOMY BIIIl.

3rifHO JaHUX JIiTepaTypu MOAIOHI
3MiHM Ta jAedopmaliisi KOJIHHOTO CYTJo0y
3yCTpIYa€eThCs y MAIEHTIB 13 YacCTOTOIO [0
6,5% Ta IpU3BOAUTH 10 MOPYIIEHHS PO3MO-
JTy HaBaHTaXeHb, € MPUYUHOIO PO3BUTKY
apTPO3HUX 3MIH B KOJIHHOMY CYTJIOO01
[15,16,17]. ®ponTanbhi nedopmartii € paxro-

Examining patients, we found changes
of sagittal deviation syndrome, changing of
the angle whereof leads to the frontal defor-
mations and load changes as the knee, as in
the hip joint, to damages of the articular carti-
lage and knee meniscus, as well as to degen-
erative changes in the hip joint and abuses in
the axis of the limb.

Keywords: pain, knee joint,
changes, sagittal deviation syndrome.

Introduction. Dysplasia of knee joint,
particularly dysplastic syndrome of sagittal
deviation of femoral condyles, is an im-
portant issue is the modern orthopedics; it
leads to destruction of the entire elements of
the joint [12, 13, 14].

Congenital dysplasia of knee joint is
one of the main causes of gonarthrosis in
young and middle age.

According to the literature, such
changes and deformations of the knee occurs
in patients with a frequency of 6.5% and
leads to violations in load distribution, causes
arthritic transformations in the knee joint
[15,16,17]. Frontal deformation is a factor of

load
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POM PO3BUTKY AUCIUIACTHYHOTO TOHAPTPO3Y.
Merta [gociigKeHHS.
3MiH OlOMEXaHIKA HaBaHTAKEHHS B KOJIIHHO-

Busnauenus

My CyIJI001 y XBOpHX 31 3MIHOIO KyTa carita-
JBHOT JIeBiallii BUPOCTKIB CTETHOBOI KiCTKH.

Marepiaan Ta meToau.

[TpoBeneno manux 105 xBopux i3 au-
CIUIACTUYHHUM 3MiHaMHU B KOJIHHOMY CYTJI001,
Jie HaMH OYJI0 TIPOBEICHO OOCTEKECHHS 1 BHU-
SIBJICHO 3MIHM KyTa JeBiallii 1o MpU3Beo 10
3MIHU HaBaHTa)XCHHS B CYyrj00i, IO IMiITBEep-
JOUKEHO MaTeMaTUYHUM MOJIEITIOBAHHSIM.

Busnauenns kyra aesiaiii:

1) kym o desiayii cyanobosux eupo-
CMKI@ CTETHOBOI KICTKH, IO (opMyeThCs
NpsIMOIO  TIEPIICHAMKYJISIPHOIO miadizy cTer-
HOBOI1 KicTku A-B Ta mpsimoro C-D, 1o mpo-
XOJUTh Yepe3 /Bl (DIKCOBaHI TOYKHU: LIEHTP
KpuBM3HU R 3a1HBOI apTUKYIIOH0OYOI 3 BEIU-
KOTOMIJIKOBOIO KICTKOIO YaCTHHU BUPOCTKA,
Ta Yepe3 BEPIINHY CYrJI000BOTO XPSIIIa;

2) kym B HopMyeThCS TMEPIEHIUKY-
nsipHOTO Miadizy cTerHoBoi kKicTku A-B mpsi-
Moo L-S, mpoBemeHoro  MOB3MOBXK JIiHIT
bnromencaara.

dysplastic gonarthrosis development.

Aim of the study To define biome-
chanics of load changes in the knee in pa-
tients suffering from changed angle of sagittal
deviation in femoral condyles.

Materials and methods

We analyzed information of 105 pa-
tients with dysplastic changes in the knee
joint, namely we conducted a survey and
found changes of deviation angle led to
changes of loading on the joint, which fact is
approved by mathematical modeling.

Definition of deviation angle:

1) angle o deviation of articular con-
dyles of femur formed by a straight perpen-
dicular femoral diaphysis AB and a straight
C-D, passing through two fixed points: center
of curvature R of the rear part of condyle,
articulating with the tibial bone and through
the top of articular cartilage;

2) B angle is formed perpendicularly
to the femoral bone diaphysis AB by straight
line LS, conducted along Blyumensaat line.

-

L
/l

Puc.1. 3arasnbHa cxeMa caritajbHol 1edopmMamii JUCTAJIbHUX BiJIiJIiB CTErHOBOI KiCTKHU
Pic.1. General pattern of sagittal deformation of the distal femur
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Pe3yabTaTH A0CTiIKeHHs Ta iX 00- Results and discussion. We recov-
ropopenHst . Big 3minm kyra medopmarii ered changes in biomechanics of loading in

Oynu BUSIBIICHI 3MiHM OlOMEXaHIKW HaBaHTa-
KEHHS y KOJIHHOMY Cyriio6i. XBopi Oymu
PO3MOICH] HAMU HACTYITHUM YHHOM: TIepIa
rpyna 3 BIIXWJIEHHS KyTa 0. B MEXax 82-110°
— 28 xBOpHUX, JApyra Irpymna - BiIXHJICHHS Ky-
Ta o, KyTa p B Mexkax 110° — 26 xBopux, Tpe-
TS Tpyla XBOPUX 3 BIAXUJICHHS KyTa O, KyTa
B Gimbime 110-125° - 25 xBopux, Ginbure 125°
— 26 XBOpHX.

VY mepuioi rpynu XBOpuUX 3 MOKa3HU-
KOM BIIXWJICHHS KyTa JeBiarii B Mexax 82-
110° - 28 MAIi€HTIB B I TPy BiJ3HAYAIH
nepioanyHi 6oyl B KOJIHHOMY CYriio0i mpu
noMipHOMY (Di3MUHOMY HaBaHTaXKEHH1 (OB-
roTpuBaiiii xoap0i), SKIi B CTaHi CHOKOIO
pOoXoaAuH 6e3 MpuiloMy 3HEOOTIOI0UHX.
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knee joint depending on changes in angle of
deformation. The patients have been subdi-
vided as follows: the first group with angle o
deviation in limits of 82-110° - 28 patients,
the seconds group with deviation of angles a.,
B in limits of 110° - 26 patients; the third
group included patients with deviation of
angles a, B over 110-125° - 25 persons; and
over 125° - 26 patients.

In the first group of patients with val-
ue of deviation angle in margins of 82-110° -
28 patients mentioned periodical pains in a
knee joint in moderate physical loading (du-
rable walking), which disappeared in calm
without anesthetics.
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Puc 2. Hanpy:keHnii cTaH B JIaTepajJbHOMY MeHicKy /

Pic. 2. Stress in the lateral meniscus.

Jpyra rpyna XBOpHX 3 MOKa3HUKOM
BIJIXMJICHHS KyTa JeBiallii B Mexax 110° - 26
XBOPHUX BiaMivanu 00Ji B KOJIHHOMY CYTi00i
NPy HE3HAYHOMY (PI3MUHOMY HaBaHTAXEHHI,
SKI TypOYIOTh TPOTATOM JACKITBKOX POKIB.
binp TypOyBaB B AUISHIT MeAiaNbHOT MILTHHU.
BBedepi BimMiuanum He3HAYHUN HAOPSK KO-
JiHHOTO cyrno0y. He3naune oOMexxeHHS py-
XiB B KOJIIHHOMY cyrno0i. bomboBuii cuni-
POM TIPOXOJUB TMia Yac MPUiOMY 3HEOOIIO0-
YHX.

In the second group of patients with
the value of deviation angle violation in lim-
its of 110° - 26 patients informed about pain
in knee joint at slight physical loading, both-
ering them for several years. Pain was in the
area of medial groove. Slight edema of knee
joint was observed in the evenings. Slight
limitation of movement in the knee joint.
Pain disappeared after taking pain Killers.
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Puc 3. HanpyskeHuii cTaH BUPOCTKIB CTErHOBOI KiCTKH
Pic. 3. Stresses of femoral bone condyles

Tperst rpyna XBOpUX 3 TOKa3HHKOM
BIJIXHMJICHHS KyTa JeBiallii B Mexax 110-125°
— 25 xBopuX B IIiif rpymi BiaMidamu Ooii B
KOJIIHHOMY CYTJI00i1 3 TUTHHCTBA. binb HHIO-
YOro XapakTepy B KOJIHHOMY CyrJo0i mpu
HE3HAYHOMY HABaHTA)XCHHI, a TakKoX OuIb
nepioanyHo 3’sABISABCS B cTaHi. OOMEKEeHHs
PYXIB B KOJIIHHOMY Cyry100i. bisib mpoxoauTh
MIiCTIsl TPUHOMY 3HEOOTIOIOUNX, Ta CIIOKOI.

2,36775 Max
I 2,204565
2,0413%5

|- 1878165
= 1714885

1,551685
——

| 136895 )

=
— 125255 ‘ J ‘\
106195

29872

73850

H
57228
40805
24583
8260,8 Min

—

The third group of patients with the
value of deviation angle violation in limits of
110-125° included 25 persons, who reported
pains in their knee joints since childhood.
Aching pain of knee joint at slight loading,
sometimes in calm. Slight limitation of
movement in the knee joint. The pain disap-
peared after taking painkillers and rest.
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Puc 4. Hanpy>keHuii cTaH B MeAiaJIbHOMY MEHICKY

Pic 4. Stressed of the medial meniscus

YerBepTa Tpyna XBOPUX 3 TOKA3HU-
KOM BIiJIXWMJICHHS KyTa JAeBiallii Oiibiie 125° -
26 XBOpHX B Wil Trpymi XBOpi BiIMI4alOTh
BUpaXXeH1 00Jli B KOJIHHOMY CYIJIOO1 TIpH
MiHIMaJIbHUX HaBaHTAKCHHIX. Pi3ke oOMe-

The third group of patients with the
value of deviation angle violation over 125°
consisted of 26 persons, who noted expressed
pains in their knee joints at slightest loading.
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KEHHs. pyXiB B KouiHHOMY cyrno6i. bine Sharp limitation of movements in the knee
IIPOXOAUTH TUIBKU NpH IpUiioMi 3HeOomroBa- joint. Pain disappeared after taking anesthet-
JBHHX TIpernaparis. ics drugs.
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Puc 5. Hanpy:xeHuii cTaH y BepTJIIOroBiii BnaauHi
Pic. 5. Stressed of acetabular cavity

BINEICS Max

Puc 6. Hanpy:xeHuii cTaH roJliBKu CTErHOBOI KiCTKHU
Pic. 6. Stress of femoral head

Kainiuni npuxnamm / Clinical examples

Puc. 7/ Pic.7 Puc. 8 / Pic.8
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XgBopa II. 1961 p.H. Brepiie 3BepHY-
Jack 31 CKapramMu Ha 00, K1 MEepIOAUIHO
3’SIBJISTIOTHCS IICIIST TPUBAJIOTO HaBaHTAXKEHH1
(moBroTpuBamiii xonp0i, nmpu rpi y (Hyrdom)
Kyt a 114, xyt B 34.

Puc. 9/ Pic.9

XBopuii L. 1955 p.H., HEOHOpA30-
BO 3BEpTaBCs 31 ckapramMu Ha 0OJi B KOJH-
HOMY Cyryio0i, fKi TypOylOTb MPOTATOM Jie-
KUIBKOX POKIB. 3a3Bu4ail 0oy TypOylOTh B
KOJIHHOMY Cyrio0i mpu xonp0i. Baeuepi
BiJIMiYaB HE3HAYHUA HAOPSIK KOJIHHOTO CYT-
7100y. bosi Manm HUIOYMX XapakTep. XBOpU
BiMidae He3HauHEe OOMEXEHHS PYXiB B KO-
JTiHHOMY CyT00i, 61oKaau. bonboBuit cuHA-
POM TMPOXOJUB IMicCIsl MPUHOMY 3HEOOIIOI0-
guX. XBOpOMYy OyJI0 BUKOHAHO MEHICKEKTO-
MII0 MEIIaJIbHOTO MHICKY, SIKHW OyB IHCILIA-
CTUYHO 3MIHEHHH (OCTaHHIM 37]aHO Ha TiCTO-
noriuae nochimkenns). Kyt a 119, xyt 3 36.

Patient P. born in 1961 first appealed
with complaints of pain, which periodically
appear after durable exercise (walking long,
playing football). Angle o 114, angle 3 34.

Puc. 10/ Pic.10

Patient Sh., born in 1955; appealed
many times with complaints of pain in knee
joint lasting for several years. Usually the
pain is bothering in the knee joint during
walking. Slight edema of knee joint was ob-
served in the evenings. Pain had a aching
character. The patient notes minor limitation
in knee joint, blockade. Pain disappeared
after taking pain killers. The patient under-
went meniscus-ectomy of medial meniscus,
which has been displastically changed (it was
provided for histological study). Angle o
119, angle 3 36.
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Puc. 11 /Pic.11

XBopuii Y. 1956 p.H. 3BepHYBCS 3
00J1IMHU B KOJIIHHOMY CYTJI001, IKi BiMIYa€E 3
TUTHHCTBA. Bk HUIOWOTO XapakTepy B KO-
JIHHOMY CyTJI001 TP HE3HAYHOMY HaBaHTa-
JKEHHI, a TAaKOX IMEPIOANYHO B CTaHI CIIOKOIO,
HE3HAYHUI HAOPSIK MSKUX TKaHWH. Bk mpo-
XOIMUTh TIiCJA TpUHOMY 3HEOONIOIOUUX, Ta
crniokoi. XBOpUH BigMiuae BHpakeHE OOMe-
KEHHs PyXiB B KOJIHHOMY cyrio0. Kyt o
125, xyt B 35.

BucHoBok:

Ha ocHOBi 3acTocyBaHHS MeTOlla MaTe-
MaTHYHOT'O MOJEJIOBAHHS y pa3i CHHIpOMa
cariTanbHOi JeBialii BHUPOCTKIB CTETHOBOI
KICTKM BU3HAYEHO BIUTUB OlOMEXaHIYHHUX
MOPYILEHb Y XBOPUX 3 KYTOM 125" 12 82", mo
CTIpUsiE PO3BUTKY JIETCHEPATUBHUX 3MiH B
cyrinobax. Ili mani moTpiOHO BpaxoByBaTH
MPU €HJIONPOTE3yBaHHI KOJIIHHOTO Ta KYJIb-
IIIOBOTO CYTJIO01B.

JIOCTOBIpHMMH KJIIHIYHUMH TPOSIBAMU
CHUH/IPOMY CariTajipHOI JAeBialii BHUPOCTKIB
CTETHOBOI KICTKH € CHHJPOM «XOJS40i 00JIi»,
KU BUSABIECHO y 76,2 % Malli€eHTiB 3 KyTOM
nesiarii 1100—1250, Tta y 23,8 % marfieHTiB 3
KyTOM JIeBiartii 82°-110".

Puc 12 / Pic.12.

The patient U., year of birth - 1956
applied with pains in knee joint, present from
childhood. Reported aching pain in the knee
joint at insignificant load, as well as periodi-
cally at rest, a slight swelling of the soft tis-
sues. The pain disappeared after taking pain-
killers and rest. The patient notes minor limi-
tation in knee joint, blockade. Angle o 125,
the angle B 35.

Conclusion:

Basing of method of mathematical
modeling in case of syndrome of femoral
condyles' sagittal deviation we defined the
influence of biomechanical violations in pa-
tients with the angle 125 1669 ° _ 1678 and
1689 82 ° 1699, which causes the devel-
opment of degenerative changes in the joints.
These data should be considered for total
replacement of knee and hip joint.

Reliable clinical manifestations of
syndrome of femoral condyles' sagittal devia-
tion is a "walking pain" syndrome, revealed
in 76.2% of patients with deviation angle
110™-125 and in 23.8% of patients with devia-
tion angle 82°-110".
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CHUH/IPOM CATUTAJIBHOM JEBUALIMN MBIIIEJIKOB BEJIPEHHOI KOCTH,
N3MEHEHHWA HATPY3KHN B KOJIEHHOM CYCTABE
[[Iumon B. M., [lymkam I.1., JIureak B.B., Maruuun F0.M., I'aBpumiko M.T'.

[Ipu obcnenoBaHUU OOMBHBIX HAMU OBLIO BBISBICHO M3MEHEHHS CHHApPOMA CaruTTa-
JTHHOW JIEBUAINH, TIPH U3MEHEHHUH yTJIa KOTOPOTO MPUBOAUT K (POHTATBHBIM J1ehopManusim
Y U3MEHEHUSM Harpy3KH, Kak B KOJICHHOM TaK M Ta300€pEHHOM CYCTaBe, MOBPEXKICHUE CYyC-
TaBHOT'O Xpsllla U MEHUCKOB KOJICHHOTO CYCTaBa, a TakKe K JEereHEepaTUBHBIM U3MEHEHUSIM U
B Ta300€IPEHHOM CYCTaB€ U HapyIICHUE OCU KOHEYHOCTH.

KuroueBrbie ciioBa: 6071b, KOJICHHBIN CYCTaB, CHHIPOM CaruTaIbHOW JICeBHAITUH.

SYNDROME OF FEMORAL BONE CONDYLES' SAGITTAL DEVIATION,
CHANGES OF LOADING IN KNEE JOINT

Shimon V.M., Pushkash I.1., Lytvak V.V., Matychyn J.M., Gavryshko M.G.

Examining patients, we found of sagittal deviation syndrome, by violation of the an-
gle, which results in frontal deformities and load changes in the knee and hip joint, damages
to the articular cartilage and meniscal knee, as well as degenerative changes in the hip joint
and abused axis of the limb.

Keywords: pain, knee joint, load changes syndrome sagittal deviation.
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