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IEVADS

Sunu giizas locttavas displazija (GLD) (grieku dys — nenormals, plassein — veidot) ir
multifaktoriala, gené&tiski determinéta, biomehaniska attistibas slimiba (parasti bilaterala), kas
raksturojas ar neatbilstosi veidotam guzas locitavam, ko vélak pavada sekundara degenerativa
artroze (Morgan, 1988; Verhoeven et al., 2008). Belovs u. ¢. (bemoB u ap., 1990) GLD
parmantojamibu novéroja 14 paaudz€s. Ka pamatoti norada Brass et al., (1983) visbiezak §1
slimiba nov€rojama lielo, atraudzigo Skirpu suniem. Keller (2003), izmantojot ,,Dzivnieku
ortopédijas fonda” (Orthopedic Foundation for Animals — OFA) datus, konstatgjis, ka ASV §1
slimiba starp dazadam sunu Skirném sastopama no 10 lidz 48% gadijumos. Pé&c Coopman et
al. (2004) datiem lidziga aina vérojama ari Belgija un citas Eiropas valstis. Latvija
veterinararsti ar So slimibu pirmo reizi saskaras 90. gadu sakuma, kad par sargsuniem liela
skaita no dazadam valstim tika ievesti Rotveileru Skirnes suni. Misu valstl pirmais So
problému zinatniski saka risinat LLA Veterinarmedicinas fakultates docents Z. Politis (1995).

Sunu giizas locitavas displaziju pirmais 1935. gada aprakstija G. B. Schnelle, bet ka
norada Powers et. al. (2004) un Verhoeven et. al., (2008), neskatoties uz to, ka ped&jos 30
gados ir saspringti stradats pie $is slimibas izp€tes un likvidacijas, giiti visai niecigi praktiski
panakumi un ta joprojam ir viena no aktualakajam ortop&diskajam problémam, kas jarisina
mazo dzivnieku veterinararstiem. Viens no So neapmierinoSo panakumu cé€loniem péc
Alexander (1992) un Verhoeven et al., (2008) domam ir nepilnibas diagnostika, ko, bez
Saubam, apgriitina vairaki faktori: pirmkart, suniem lidz 4-8 mén, vecumam giizas locitavas
veél nav pilnigi noform&jusas, otrkart, GLD rentgenografiska aina ir visai lidziga pie citam
giizas locitavas slimibam (ciskas kaula galvas locitavas skrimsla atslanosanas, osteomielits,
Leg-Pertesa slimiba, traumatiska giizu locitavu luksacija u.c.) un treskart, subjektivitate
rentgenogrammu interpretacijaa.

GLD diagnostika ka pec ASV ,,Dzivnieku ortopédijas fonda” (Orthopedic Foundation
for Animals — OFA), ta ari péc Eiropas ,, Internacionalas kinologijas federacijas” (Federation
Cynologique Internationale — FCI) protokoliem balstas uz ventrodorsalaja projekcija iegiito
rentgenogrammu subjektivu izvertéSanu, pielietojot pamata tadu krit€riju ka Norberga lenki.
Verhoeven et al., (2008) lai paraditu subjektivitates iespaidu GLD diagnostika, organizgja
petijumu, kura starptautiskiem, augsti kvalific€tiem ekspertiem uzdeva novertet 25 sunu 50
gizu locitavu (labas un kreisas) rentgenogrammas. Starp ekspertiem bija piecu Eiropas
augstskolu (Bernes, Gentes, Hesenes, Utrehtas, Cirihes) sertificéti radiologijas un kirurgijas
profesori ar ne mazak ka 10 gadu darba stazu un citi kvalificéti specialisti. Atbildot uz
jautajumu vai suns ir vesels vai slims ar GLD, statistiski izvert§jot ekspertu atbildes, tas
sakrita tikai 72% gadijumos, bet novertejot slimibas izteiktibas (gradacijas) pakapi, sakritiba
bija vél zemaka — tikai 43,6 % gadijumos. Sie dati liecina, ka dazadu rentgenologu atzinumi
ieverojami atSkiras, tapec biezi potenciali slimie dzivnieki netiek izslégti no reprodukcijas un
slimiba tiek nodota nakamam paaudzém. P&c miisu domam negativi slimibas izskauSanu
ietekme ari Fluckiger (1993) un Keller (2003) ieviesta punktu gradacijas sistéma, kas
neizteiktos GLD gadijumos pielauj Sadu dzivnieku izmantoSanu vaislai.

Ka norada Smith (1993) un Verhoeven et. al., (2008), starp zinatniekiem joprojam nav
vienotu uzskatu par FCI ieteikta Norberga lenka nozimigumu GLD diagnostika.

Lai péc iespgjas izslegtu subjektivitati rentgenogrammu analiz€ un novértéSana,
veterinarmedictna bez Norberga lepka ir izstradati un ieteikti arT vairaki citi kriteriji:
distrakcijas indekss (Biery and Gregor, 1990; inklinacijas lenkis (Stephens, 1985; Fox and
Burt, 1987; tangencialais lepkis, (bemoB u mp., 1990); ciskas kaula geometriska centra
novietojums (Morgan, 1985), kas pamatojas uz giizas locitaviedobuma, ciskas kaula galvas un
ciskas kaula kakla savstarpgja stavokla un lenkojuma mérfjjumiem, nosakot tos norma un
displazijas gadijuma. Tomér pagaidam daziem no Siem krit€rijiem nav skaitlisko vértibu



(pieméram, tangencialajam lenkim, ciskas kaula geometriska centra novietojumam, giizas
locitavas lateralas un medialas spraugas platumiem), ka arT trukst to savstarp&jo sakaribu un
nozimiguma komplekss izvert€jums.

Nemot véra, ka GLD veterinarmedicina joprojam ir aktuala probléma un tas
izskausana savlaicigai un precizai diagnostikai ir izSkiroSa nozime, més izvirzijam meérki
kompleksi, izmantojot statistikas metodes, izvertét nozimigakos $is slimibas diagnostika
lietojamos rentgenmorfometriskos parametrus un nepiecieSamibas gadijuma tos modificét.
P&tijuma izmantojam Latvija audz€tus rotveileru un salidzinajumam ar1 citu dazadu Skirnu
sunus, kurus ierobezota skaita dél apvienojam viena grupa.

Darba zinatniska novitate saistita ar nozimigako rentgenomorfometrisko parametru
kompleksu izveértesanu un dazu to modificesanu sunpu GLD diagnozes preciz€Sana un
apstiprinasana.

Pétijjumu merkis un uzdevumi

Darba merkis ir kompleksi izvertét nozimigakos sunu giuzu locitavu displazijas
diagnostika lietojamos rentgenmorfometriskos parametrus un atseviSskos gadijumos tos
modificet.
Darba uzdevumi
1. Noteikt giizu locitavu displazijas diagnostika lietotos rentgenomorfometriskos parametrus:
Norberga lenki (X1), inklinacijas lenki (X2), tangencialo lenki (X3), ciskas kaula galvas
geometriska centra novietojumu (X4), giizas locitavas lateralas spraugas platumu (X5),
giizas locitavas medialas spraugas platumu (X6) un distrakcijas indeksu (X7) rotveileru un
citu skirnu suniem

2. Modificét rentgenomorfometriskos parametrus: tangencialo lenki (X3) un ciskas kaula
geometriska centra novietojumu (X4), nosakot tiem skaitliskas vertibas.

3. Veikt atsevisSku rentgenomorfometrisko parametru salidzinoSo analizi rotveileru un citu
skirpu suniem slimiem ar GLD.

Darba zinatniska novitate

Pirmo reizi Latvija veikti petijumi par gizu locitavu displaziju sunpiem.

legiiti dati par giizu locitavu nozimigakajiem rentgenomorfometriskajiem parametriem

Latvijas apstak]os turétajiem rotveileru un dazu citu skirgu suniem.

3. Modificeti divi rentgenomorfometriskie parametri — tangencialais lenkis (X3) un ciskas
kaula galvas geometriska centra novietojums (X4), nosakot tiem skaitliskas vertibas.

4. Supu gizu locitavu  rentgenogrammu  izveértéSana  pirmo  reizi  veikta
rentgenomorfometrisko parametru kompleksa matematiska analize.

5. legiti jauni dati par dazu rentgenomorfometrisko parametru iesp&jamo izmantoSanu giizu

locitavu displazijas diagnostika.

N =



Pétijumu rezultatu aprobacija

Pétijumu rezultati aprobéti sekojosas zinatniskas konferences:
1. LLU doktorantu konference “Lauksaimniecibas zinatne celd uz 21. gadsimtu. Jelgava,
1997.
2. LLU Veterinarmedicinas fakultates Zinatniskas un mediciniskas prakses konference.
Jelgava, 1998.
3. Starptautiska zinatniska konference ,, Dzivnieki. Veseliba. Pdartikas higiena”. Jelgava,
2006. gada 10. novembris
Darba apjoms. Promocijas darbs noformé&ts 150 lapaspus€s un sastav no: anotacijas,
ievada, literatiiras apskata, materiala un metodes, pétijumu rezultatiem, rezultatu analizes,
secindjumiem, ieteikumiem, izmantotas literatiiras saraksta un pielikuma.

MATERIALS UN METODES

Izmekl&jumi veikti no 1995. lidz 1998. gadam Latvijas Lauksaimniecibas universitates
Veterinarmedicinas fakultates kirurgijas nodala. Darbam izmantots 61 dazadu Skirpu un
vecuma suns (1. tabula).

1. tabula / Table 1
Izmekléjumos izmantotas sunu skirnes, kartas un vecums /
Breed, sex and age of the dogs used for examinations

Skirne / Karta / Sex Vecums / Age Kopa /
Breed siev./ vir./ | lidz1g. v./ vec.parlg./ | Totlal
fem. male | under I year | overlyear

Rotveilers /
Rottweiler ? 27 32 4 36
Neap.mastifs /
Mastino Neapoletano ! 4 > >
Cau-¢au /
Chow Chow ! 4 4 ! >
Vacu aitu suns /
German Shepherd 2 3 3 2 >
Kaukaza aitu. suns / 3 ) 1 3
Caucasian Sheep dog
StafordSirterjers / ) ) )
Staffordshier Terrier.
Lenzirs /
Landseer ! ! !
Dobermanis / 1 1 1
Doberman Pinscher
Bulterjers / 1 1 1
Bull Terrier
Vidusazijas aitu suns / 1 1 1
Mid-Asian.Sheep dog
Bulmastifs / 1 1 1
Bullmastiff

KOPA / TOTAL 15 46 48 13 61




Katram dzivniekam izmekleSana veikta p&c protokola, kura tika fikséets:
e zinas par dzivnieku (registracija),
e anamneéze,
e Kkliniska izmekléSana (Status praesens universalis) pec visparpienemtas
shémas.
GLD diagnostikai veikta Ortolani raudze (Chalman, Butler, 1985) un rentgenografiska
1izmekl&Sana.

Rentgenografiska izmekleéSana

Rentgenografija veikta ar PHILIPS MCD 125 Nr. 0 41 WB 18EO01 rentgeniekartu
atbilstosi Starptautiskas kinologu asociacijas (FCI) prasibam.

Sim noliikam dzivnieki tika anestezéti, izmantojot intravenozi ievaditu ketamina 100
mg/ml un diazepama 5 mg/ml kombinaciju ar aprékinu 1 ml uz 10 kg dzivmasas. P&c tam
suns fiks€ts uz muguras un rentgenografija veikta, dzivniekam atrodoties ventrodorsalaja
projekcija ar izstieptam un paraléli novietotam pakalkajam (Thurman, et al., 1996).

Giuizu locitavu rentgenogrammas noteikti sekojo$i rentgenomorfometriskie parametri:
Norberga lenkis (X1), ciskas kaula kakla jeb inklinacijas lenkis (X2), tangencialais lenkis
(X3), ciskas kaula galvas geometriska centra novietojums (X4), locitavas lateralas spraugas
platums (X5), locitavas medialas spraugas platums (X6), distrakcijas indekss (X7).

Norberga lenkis (X1) /Norberg angle (X1)] ir plaknes dala, ko ierobezo linijas, kas
savieno ciskas kaula galvu geometriskos centrus un locitaviedobumu kraniodorsalo malu
talakos punktus (1. att.).

Lai var€tu noteikt Norberga lenki, vispirms janosaka ciskas kaula galvas
geometriskais centrs (CKGGC) un locitaviedobuma kraniodorsalas malas talakais punkts.
Ciskas kaula galvas geometriska centra noteikSanai izmantots lekals (25305-S) ar rinku
diametru no 4-40 mm. Lekala apla diametrs tika piemekléts, vadoties no CKG locitavvirsmas
aploces radiusa un péc lekala eso$am iezimém (ik péc 90 gradiem) vilktam Iijam, kas
krustojas apla centra, kas reiz€ ir ar ciskas kaula galvas geometriskais centrs.

Lenka noteikSanai izmantots LOGAREX 34023 transportieris.

1. att. Norberga lenka shematisks attelojums (Morgan, Stephens, 1988).
Fig. 1. Schematic reproduction of Norberg angle.

Linijas AB — savieno ciskas kaula galvu geometrisko centrus (B) un locitaviedobuma kraniodorsalo malu

Line AB — connects geometrical centres of femoral heads (B) and acetabular craniodorsal rim

Linija BB — savieno ciskas kaulu galvu geometriskos centrus

Line BB — connects geometrical centres of femoral heads

Loka linija N — norada uz Norberga lenki

Arc line N — indicates the Norberg angle

Norberga lepka lieluma normativs ir 105° un lielaks. Att€la kreisaja pusé Norberga lenkis atbilst normai, bet
attela labaja puse€ tas ir mazaks par normu.



Ciskas kaula kakla jeb inklinacijas lenki (X2) [Inclination angle (X2)] veido
plaknes dala, ko ierobezo taisnes, kas savieno ciskas kaula kermena un ciskas kaula kakla
viduslinijas (2 att.).

Lai varetu noteikt ciskas kaula kakla jeb inklinacijas lenki, sakuma janosaka ciskas
kaula galvas geometriskais centrs, ciskas kaula kakla geometriska viduslinija un ciskas kaula
geometriska viduslinija.

Ciskas kaula kakla geometriska viduslinija ir taisne, kas savieno CKGGC un ciskas
kaula kakla viduspunktu. Ciskas kaula kakla viduspunkts tiek noteikts attaluma dalijumam, ko
veido CKG ringka Iinijas parsedzes punkti ciskas kaula (CK) kakla kranialaja un kaudalaja
dala (rentgenogrammas DV projekcija). Ciskas kaula geometrisko vidusliniju veido taisne,
kas savieno ciskas kaula platuma dalfjumu punktus starp ciskas kaula platumu proksimalaja
un distalaja treSdala (rentgenogrammas DV projekcija).

Lenka noteikSanai izmantots LOGAREX 34023 transportieris.

fig3

2. att. Inklinacijas lenka shematisks attelojums (Whittick, 1974) .
Fig. 2.Schematic reproduction of inclination angle.

Fig. 1 —inklinacijas. lenkis atbilst normativiem Line AB — femoral midline

inclination angle corresponds to norm Linija BC — ciskas kaula kakla viduslinija

Fig. 2 — inklinacijas. lenkis palielinats (coxa valga) Line BC — femoral neck midline

inclination angle is increased Loka linija i — norada uz inklinacijas lenki.

Fig. 3 — inklinacijas. lenkis samazinats (coxa vara) Arc line i — indicates the inclination angle
inclination angle is decreased Inklinacijas lepka lieluma normativs ir no 141° lidz
Linija AB — ciskas kaula viduslinija 157°.

Tangencialais lenkis (X3) [Tangential angle (X3)] ir plaknes dala, ko ierobezo
taisnes, kas novilktas no locitaviedobuma kraniodorsalas malas kontiira turpindjuma un
taisnes, kas savieno ciskas kaulu geometriskos centrus (3. att.).

Lai noteiktu tangencialo lepki, janovelk taisne, kas no locitaviedobuma kraniodorsalas
malas kontiira turpinajuma veido krustpunktu ar taisni, kas savieno abu ciskas kaulu
geometriskos centrus. Lenkis ir negativs, ja taisnes krustojas laterali no CKGGC un pozitivs,
ja taisnes krustojas mediali no CKGGC. Lenka lielumu nosaka ar transportiera LOGAREX-
34023 palidzibu.



~
N

3. att. Tangenciala lenka shematisks attelojums (Morgan, 1988; beJsio u ap. 1990).
Fig. 3 .Schematic reproduction of tangential angle.

Linija AB — taisna tangente, kas turpina locitaviedobuma kranialas malas konttiru
Line AB — straight tangent that continues acetabular outline (rim)

Linija BCCB — savieno ciskas kaula galvu geometriskos centrus

Line BCCB — connects geometrical centres of femoral heads

C — ciskas kaula geometriskais centrs

C — geometrical centre of femoral head

Kreisaja shémas puse tangencialais lenkis (tg) ir negativs

On the left side of scheme tangential angle (tg) is negative

Labaja shémas pusg tangencialais lenkis (tg) ir pozitivs

On the right side of scheme tangential angle (tg) is positive

Bultas smaile norada tangenciala lenka malu krusto$anas vietu

Savos pétijjumos tangenciala lepka noveértéS8anu modificéjam, ievedot ta lieluma
raksturoS$ana pozitivas un negativas skaitliskas vertibas.

Ciskas kaula galvas geometriska centra novietojums (X4) [Location of
geometrical centre of femoral head (X4)] ir punkts, kas novietots laterali vai mediali attieciba
pret sagitalo Iiniju, kas novilkta no locitaviedobuma kraniodorsalas malas talaka punkta
paral€li kermena garenvirziena ass viduslinijai (4. att.).
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CKGGC var novietoties laterali vai mediali no minétas Iinijas.

4. att. Ciskas kaula geometriska centra novietojums rentgenogrammas shéma (Morgan,
Stephens, 1988).
Fig. 4. Location of geometrical centre of femoral head.

1 — zarnkauls
ilium
2 — sézas kauls
ischi
3 — ciskas kauls
femur
4 — ciskas kaula galvas geometriskais centrs
geometrical centre of femoral head
a — sagitalas linijas
sagital line

Ja ciskas kaula galvas geometriskais centrs atrodas laterali no sagitalas linijas, tad tas
norada uz attiecigas locitavas subluksaciju (viena no GLD pazimém). Ka metodi, kas
izmantojama GLD diagnostika, mums pieejamaja literatlira atradam tikai Morgan (1985)
sniegto apskatu.

Mg&s savos pétijumos metodi modificgjam, papildinot to ar pozitivam un negativam
skaitliskam vertibam. Ciskas kaula galvas geometriska centra medialo novietojumu
apzim&jam ar pozitivu skaitlisko vertibu, bet lateralo novietojumu — ar negativu skaitlisko
vertibu.

Giuizas locitavas lateralas spraugas platumu (X5) [Lateral joint gap (X5)] veido
attalums starp ciskas kaula galvu un locitaviedobumu pa liniju, kas savieno ciskas kaula
galvas geometrisko centru (CKGGC) un gizas locitavidobuma kraniodorsalas malas talako
punktu (viena no taisném, kas veido Norberga lenki) (5. att.).
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5. att. Giizas locitavas lateralas spraugas shematisks attélojums (Morgan,
Stephens, 1988)
Fig. 5. Schematic reproduction of lateral joint gap.

AC — Norberga lenka noteikSanai izmantota Iinija D - giizas locitavas lateralas spraugas platums
line for detection of Norberg angle lateral joint gap

C - CKG geometriskais centrs line connecting geometrical centres of
geometrical centre of femoral head femoral heads

CC - Imija, kas savieno ciskas kaulu galvu

geometriskos centrus

Giizas locitavas medialas spraugas platumu (X6) [Medial joint gap (X6)] veido
attalums starp ciskas kaula galvu (CKG) un locitaviedobumu pa liniju, kas savieno ciskas
kaula galvas geometrisko centru (CKGGC) un ciskas kaula kakla (CKK) viduspunktu (viena
no taisném, kas veido inklinacijas lenki) (6. att.).

6. att. Giizas locitavas medialas spraugas platums (Morgan, Stephens, 1988).
Fig. 6. Schematic reproduction of medial joint gap.

AC — ciskas kaula kakla viduslinija
midline of femoral neck

C - CKG geometriskais centrs
geometrical centre of femoral head

D - giizas locttavas medialas spraugas platums
medial joint gap
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Distrakcijas indekss (X7) [Distraction index (X7)] ir lielums, ko nosaka CKG
geometriska centra un gizas locitaviedobuma geometriska centra attaluma dalijums attieciba
pret CKG radiusu (7. att.).

Di=dir

7. att. Distrakcijas indeksa noteikSana (Cook, et al., 1996).
Fig. 7. Calculation of distraction index.

DI= g (D)
T
kur: d — attalums starp locitaviedobuma un ciskas kaula galvas geometriskajiem centriem
distance between acetabular and femoral head geometrical centres
r— ciskas kaula galvas radiuss
radius of femoral head
DI - distrakcijas indeks
Distraction index

Palielinats giizas locitavas distrakcijas indekss (virs 0.3) norada uz locitavas valigumu,
kas velak var izraisit locitavu subluksaciju un tai sekojosu GLD.

Ieguto rentgenomorfometrisko parametru skaitlisko veértibu statistiskas
apstrades metodes

Guzu locitavu rentgenomorfometrisko parametru skaitlisko veértibu biometrisko
apstradi veicam, izmantojot SPSS programmu paketi.

Datu statistiskai apstradei izmantojam ,,Microsoft Excel-97"datorprogrammas.

P&tfjuma iegtito rezultatu atskiribu ticamibu un biitiskuma Iimeni novertgjam
nosakot: vidgjos aritmétiskos, videja aritmétiska standartklidu un Stjudenta krit€riju
(Arhipova, Balina, 2003). Par atskirigiem tika uzskatiti dati, ja biitiskuma ltmenis bija mazaks
par 0.05 (p<0,05).

Guzu locttavas displazijas diagnostika lietojamo rentgenmorfometrisko parametru
savstarpgjas sakaribas un to nozimigumu diagnozes uzstadiSana izvert§jam izmantojot
daudzfaktoru linearas regresijas analizes metodi ANOVA (one way analysis of variance),
kombingjot ar Student-t testu (Arhipova u.c., 1998; Arhipova, Balina, 2003, Christensen,
1996).
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PETIJUMA REZULTATI

Misu veiktie pétijumi liecina, ka no kopgja izmekléto dzivnieku skaita ar GLD
slimoja 75% sunu, no kuriem 72 % bija virieSu kartas, bet 28% sievieSu kartas.

Rotveileru Skirnes suniem GLD bija sastopama 42% gadijumos, bet citu $kirnu suniem
32% gadijumos no kopgjo izmekleto sunu skaita.

Ar GLD slimojosie Rotveileru Skirnes suni 88% gadijumos, bet citu Skirnpu suni 60%
gadijumos bija jaunaki par vienu gadu (2 tabula).

2. tabula / Table 2
Pétijjuma izmantoto sunu sadalijjums pa grupam, veselibas stavoklis, vecums un karta
Total number of examined dogs and their division according to the health condition,
age and sex

Skirnes kopa /All breeds together
Rotveileri (n = 36) / Citu Skirgu suni (n =25) /
Rottweilers Other breed dogs
sl y/ 10 28% 5 20%
Slimi ar GLD / o N
Dogs with HD 26 72% 20 80%
Jaunaki par 1g./ 73 28% 12 60%
under 1 year
Vecaki par 1g./ 3 12% 2 40%
over 1 year
Sl?g‘ﬂfiﬁ‘s / 10 38% 3 15%
Vi Kartas/ 16 62% 17 85%

Lai noskaidrotu, vai labas giizas locitavas rentgenomorfometrisko parametru
(LX1 — LX7) vidgjas vertibas atSkiras no kreisas giuzas locitavas parametru (KX1 — KX7)
vid§jam vertibam starp rotveileru un citu Skirnu izmeklétajiem suniem, veikta
rentgenomorfometrisko merjjumu savstarp&jo sakaribu parbaude. Svariga bija iegiito
rentgenomorfometrisko parametru sagrup&Sana vispirms rotveileru grupa un paréjo apvienoto
sunu Skirgu grupa, un tad katrai gtizas locitavai atseviski.
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Labas guiZzas locitavas rentgenomorfometrisko parametru vidéjo vertibu
salidzinajums ar GLD slimojoSiem rotveileru un citu $kirnu suniem

Rotveileru Skirnes supiem GLD labaja guzas locitava konstatéta 24 suniem (67%
gadfjumu) no 36 izmekl€tajiem dzivniekiem, bet citu Skirnu suniem labas giizas locitavas
GLD konstatéta 17 supiem (68% gadijumu) no 25 izmekletajiem dzivniekiem.

Labas giizas locitavas vérte€to parametru no LX1 lidz LX7 vid€jas vertibas un
standartkliida rotveileru un citu Skirpu suniem apkopotas 3. tabula.

3. tabula /Table 3
Rentgenomorfometrisko parametru vidéjas vértibas un standartklida labajai guizas

locitavai rotveileru un citu S$kirnu suniem /

Mean values and standard error of the estimated parameters of the right hip joint in

Rotrweilers an other breeds of dogs

Rotveileru Citu skirnu suni
Skirnes suni / Other breed
Rottwailers dogs -
Parametri / M@rvienibas / (n=24) (n=17) ;:’Eglt);lili?;/
Parar Units of Vidgjais + Vidgjais + Y
measurement | = standartkliida/ | + standartkluda/ P
Mean + Mean +
+ standard + standard
error error

X0 vecums / menesi / 8.18 +0.93 11.50+ 1.76 94%
age months
LXI Norberga lenkis / gradi/ 88.12+42.57 | 86.58+527 60%
Norberg angle degrees
LX2 inklinacijas lenkis /| gradi/ 136.86 £ +1.90 | 135.67++1.89 | 67%
inclination angle degrees
LX3 taggenmalals lenkis gradi / 17.70 + 43.61 9.8 46.20 6%
tangential angle degrees
LX4 CKG geom. centra
novietojums/ mm 0.42+0.67 -0.38+ 1.09 73%
location of geometrical
centre of femoral head
LXS5 giizas locitavas
lateralas spraugas mm 1.70 + 0.20 1.41+0.22 82%
platums /
lateral joint gap
LX6 giizas locitavas
medialas spraugas mm 2.86 +0.22 3.06 + 0.29 70%
platums /
medial joint gap
LX7 distrakcijas indekss 0.44 +0.07 0.31+0.03 949,

distraction index

Biitiskuma limena (P) veértiba ir vértéjama, ja tas lielums ir 95% un augstaks.
Significance (P) level is valuable if it is 95% or more

Analizgjot vid€jos raditajus parametriem LX1 (Norberga lepkis), LX2 (inklinacijas
lenkis), LX3 (tangencialais lenkis ), LX4 (ciskas kaula galvas geometriska centra
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novietojums), LX5 (giizas locitavas lateralas spraugas platums), LX6 (giizas locitavas
medialas spraugas platums) un LX7 (distrakcijas indekss), konstatéts, ka nav biutiskas
parametru vidéjo vertibu atSkiribas starp rotveileru un citu Skirpu suniem, kuriem
konstateta GLD. (Vertejot péc bitiskuma limena (P) procentuala lieluma).

Jaatzim€, ka viszemakais bitiskuma Iimenis rentgenomorfometrisko parametru
atSkirtba noverojams Norberga lenka lielumam (LX1) un tas ir 60%, kas norada uz §1
parametra zemako atSkiribu starp rotveileru un par€jo sunu skirném.

Kreisas giiZas locitavas rentgenomorfometrisko parametru vidéjo vertibu
salidzinajums ar GLD slimojoSiem rotveileru un citu $kirnu suniem

Analogiski sadalijums veikts par kreiso giizas locitavu (4.tabula). Rotveileru $kirnes
suniem displazija (GLD) kreisaja giizas locitava konstateta 23 suniem (63.8% gadijumu) no
36 izmeklétajiem dzivniekiem, bet citu skirnu suniem — 64% gadijumos no 25 izmekletajiem
dzivniekiem.

4.tabula / Table 4
Rentgenomorfometrisko parametru vidéjas vertibas un standartklida kreisajai giizas
locitavai rotveileru un citu S$kirnu suniem /
Mean values and standard erro rof the estimated parameters of the left hip joint in
Rottrweilers an other breeds of dogs

Rotveileru Citu skirpu
skirnes suni / suni /
. o Rottv_vellers Other bzeed dogs Varbiitiba /
Parametri / Megrvienibas / (n=24) (n=17) Probability
Parameters Units of Vidgjais + Vidgjais £
measurement | + standartkluda/ | + standartkltida/ P
Mean + Mean +
+ standard + standard
error error

KXI Norberga lenkis / gradi/ 90.56+2.48 | 88.68=4.16 65%
Norberg angle degrees
KX2 inklinacijas lenkis / gradi / 136.50+2.88 | 138.63+2.28 72%
inclination angle degrees
KX3 tapgenc1alals lenkis / gradi / 29,56+ 4.0 6.37 4 6.02 98%
tangential angle degrees
KX4 CKG geom. centra
novietojums/ mm -0.10£0.61 0.37 + 1.02 65%
location of geometrical
centre of femoral head
KXS gitizas locitavas
lateralas spraugas platums/ mm 1.94+0.23 1.78 +£0.29 67%
lateral joint gap
KX6 giizas locitavas
medialas spraugas platums/ mm 2.88+£0.17 220+0.13 99%
medial joint gap
KX7 distrakcijas
indekss / 0.30 £0.05 0.27 £0.07 62%
distraction index

Batiskuma limena (P) vértiba ir vértejama, ja tas lielums ir 95% un augstaks.
Significance (P) level is valuable if it is 95% or more
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Aprékinot “vid€jo” veértibu tadiem rentgenomorfometriskajiem parametriem ka KX1
(Norberga lenkis), KX2 (inklinacijas lenkis), KX4 (ciskas kaula galvas geometriska centra
novietojums), KX5 (gtizas locitavas lateralais spraugas platums), KX7 (distrakcijas indekss)
un Vvertgjot to starpibu starp Skirn€m, nav konstat€tas butiskas mineto vidgo raditaju
atSkiribas starp rotveileru un citu skirpu suniem.

Aprekinot  ,,vidgjo” veértibu rentgenomorfometriskajam  parametram  KX3
(tangencialais lenkis), redzams, ka rotveileru Skirnes supiem X yiq. = 22.56 (dispersija
406.07), bet citu Skirpu suniem X yiq. = 6.37 (dispersija 581.45). Izmantojot t-testu

konstatets, ka ar varbiitibu P =98 % rotveileru Skirnes suniem tangencialais lenkis ir lielaks,
salidzinot to ar citu Skirpu suniem (sk. 4. tabulu 16. Ipp. un 15.tabula promocijas darba
4. pielikuma.103.1pp. )

Aprékinot vidgjo vertibu rentgenomorfometriskajam parametram KX6 (gizas
locttavas medialas spraugas platums), konstatgjam, ka rotveileru Skirnes suniem X 4. = 2.88
ar dispersiju 0.69; bet citu Skirpu supiem X 4 = 2.2 ar dispersiju 0.26. Izmantojot t-testu
pieradas, ka rotveileru Skirnes suniem giizas locitavas medialas spraugas platums giizas
locttavas displazijas (GLD) gadijuma ir butiski lielaks salidzinot ar citu Skirpu suniem
(P=99%), (4. tabula 16. lpp. un 15. tabula promocijas darba 4. pielikuma 103.1pp.)

Vertgjot kreisas gzas locitavas rentgenomorfometriskos parametrus konstatgjams, ka
zemakie atSkiribu butiskuma Itmeni ir v€rojami distrakcijas indeksam (KX7) — 62% un
Norberga lepkim (KX1) — 65%, kas norada uz So rentgenomorfometrisko parametru lielaku
vertibu, salidzinot ar pargjiem.

Konstatetas rentgenomorfometrisko parametru atskiribas, iesp&jams, saistitas ar
genctiska faktora ietekmi, ka arT nevienmérigu slodzes sadalijumu uz locitavam statika un
dinamika. Lai uz to var@tu atbildét precizak, nepiecieSama talaka un padzilinataka §1
jautajuma izpéte.

Labas un kreisas giizas locitavas rentgenomorfometrisko parametru vidéjo
vertibu salidzinajums rotveileru Skirnes suniem

Sakara ar to, ka displazijas process var skart ka labo ta kreiso giizas locitavu vai art
abas vienlaicigi, svarigi noskaidrot sakaribas starp abu gtizas locitavu rentgenomorfometrisko
parametru vidéjam vértibam. Analizes nepiecieSamibu noradija ari iepriek$ konstatetas
rentgenomorfometrisko parametru atSkiribas kreisaja giizas locitava starp rotveileru un citu
skirnu sunu grupu.

Lai veiktu Sos aprékinus, izmantoti dati par labo un kreiso gtizas locitavu rotveileru
Skirnes suniem (3. tabula un 4. tabula).

Salidzinot vid€jos rentgenomorfometrisko parametru raditajus starp labo un kreiso
giizas locitavu ar GLD slimiem rotveileru skirnes suniem (3. tabula un 4. tabula) nav
konstat€jamas biitiskas atSkiribas starp Norberga lenka (KX1 un LX1), inklinacijas lenka
(KX2 un LX2), tangenciala lenka (KX3 un LX3), ciskas kaula galvas geometriska centra
novietojuma (KX4 un LX4), guizas locitavas lateralas spraugas platuma (KX5 un LX5) giizas
locitavas medialas spraugas platuma (KX6 un LX6) un distrakcijas indeksa (KX7 un LX7)
lielumiem, jo P vértibas limenis ir zemaks par 95%.

Labas un Kreisas giiZzas locitavas rentgenomorfometrisko parametru videjo
vértibu salidzinajums citu Skirpu suniem

Salidzinot vid&éjos Norberga lenka (KX1 un LX1), inklinacijas lenka (KX2 un LX2),
tangenciala lenka (KX3 un LX3), ciskas kaula galvas geometriska centra novietojuma (KX4
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un LX4), giizas locitavas lateralas spraugas platuma (KX5 un LXS5), distrakcijas indeksa
(KX7 un LX7) rentgenomorfometrisko parametru raditajus, rezultati norada, ka nav butiskas
atSkiribas starp vid€jiem raditajiem citu Skirnu suniem (P vertibas Iimenis zemaks par 95%).

Atskirtba no rotveileriem, $aja  sunu grupa tom€r noveérojam  viena
rentgenomorfometriska parametra — glizas locitavas medialas spraugas platuma (X6)
atSkiribas starp labo un kreiso giizas locitavu. Salidzinot vid€jos giizas locitavas medialas
spraugas platuma raditajus starp abam locitavam (KX6 un LX6) konstat€jama biitiska
atSkirtba — KX6 4. = 2.20 ar dispersiju 0.26 un LX6 4. = 3.06 ar dispersiju 1.34. Sai sunu
grupai GLD gadijuma labas giizas locitavas mediala sprauga ir plataka par kreisas guzas
locitavas medialo spraugu (P vértibas Iimenis ir 99%) skat.4.tabulu.

Rentgenomorfometrisko parametru raditaju atbilstiba klibuma
kliniskajam sindromam rotveileru Skirnes suniem

Saja pétijuma sadala parbaudijam, cik liela méra sunu kliniska klibuma sindroms atbilst
vai neatbilst morfometrisko parametru normalajiem raditajiem.

Tas nozimé, vai rotveileru un pargjo Skirpu sunu kliniskais stavoklis ir vértejams ka
vesels t. 1 kliniski nav noverojams klibums, bet vértétie parametri no X1 lidz X7 neatbilst
normai (morfometriski ir konstatéta GLD), vai ar1 pret&ji —, t.i. suni ir vert€jami ka kliniski
slimi (kliniski novérojamas klibuma izpausmes sindroms) un veértétie parametri no XI lidz X7
atbilst normai (rentgenomorfometriski nav konstatéta GLD).

Piektaja tabula atspoguloti dati par kop€jo izmekl&jumu skaitu un cik gadijumos klibuma
kliniskais sindroms atbilst vai neatbilst GLD diagnozei, kas uzstadita ar izmantoto
rentgenomorfometrisko parametru palidzibu, ka ar1 neatbilstibas procentualais daudzums.

5. tabula / Table 5
GLD diagnozes un klibuma kliniska sindroma savstarpéjas sakaribas
rotveileru Skirnes suniem /
Mutual agreement between HD diagnosis and clinical lameness syndrome in
Rotrweiler breed of dogs

Rentgenomorfometriskie
parametri / X1 X2 X3 X4 X5 X6 X7
Radiometrical parameters
Klibuma un GLD diagnozes
neatbilstibu skaits. / Number of
non-compliance of lameness and
HD diagnosis
Klibuma un GLD diagnozes
atbilstibu skaits. / Number of
compliance of lameness and HD
diagnosis
Kopa /
Total
Klibuma un GLD diagnozes
neatbilstibu % / /% of non-
compliance of lamenes and HD
diagnosis

70 39 58 40 34 50 48

72 64 72 72 70 68 29
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Tabulas datu analize parada, ka iznemot parametru X5, uzstaditas GLD diagnozes
gadijuma noveéro klibumu, bet divos gadijmos, kas sastada 3%, supiem ar GLD kliniski
klibuma sindroma nebija. Sim faktam ir svariga praktiska nozime, kas var palidzgt
veterinararstam parliecinat suna ipasnieku, kapéc kliniski vesels suns (bez klibuma kliniska
sindroma) jaizslédz no reprodukcijas.

Piektas tabulas datu analize ari parliecinoSi parada, ka rotveileru Skirnes suniem
parametrs X1 (Norberga lenkis) ir pietickami informativs, lai to izmantotu GLD diagnostika
bez citu parametru noteikSanas.

Rentgenomorfometrisko parametru raditaju atbilstiba klibuma
kliniskajam sindromam citu Skirnu suniem

Citu izmekleéto sunu Skirpu giizas locitavu rentgenomorfometriskie raditaji tika
noverteti un sakartoti [idzigi ka rotveileru Skirnes suniem. Sestaja tabula atspoguloti dati par
kopgjo nove€rojumu skaitu un kliniska klibuma sindroma atbilstibu vai neatbilstibu GLD
diagnozei, ka arT neatbilstibas procentualais lielums.

6. tabula / Table 6
GLD diagnozes un klibuma kliniska sindroma savstarpéjas sakaribas citu Skirnu
suniem/
Mutual agreement between HD diagnosis and clinical lameness syndrome in other breeds
of dogs

Rentgenomorfometriskie parametri/
Radiometrical parameters
Klibuma un GLD diagnozes
neatbilstibu skaits. /Number of non-
compliance of lameness and HD 2 25 18 20 22 15 10
diagnosis

X1 X2 X3 X4 X5 X6 | X7

Klibuma un GLD diagnozes
atbilstibu skaits. / Number of

compliance of lameness and HD 50 25 34 32 28 33 7
diagnosis

Kopa /

Total

Klibuma un GLD diagnozes
neatbilstibu % / % of non-compliance
of lamenes and HD diagnosis

52 50 52 52 50 48 17

Tabula redzams, ka iznemot parametru X7, uzstaditas GLD diagnozes gadijuma
novéro klibumu, bet divos gadijmos, kas sastada 4%, suniem ar GLD kliniski klibuma
sindroma nebija. Sai sunu grupai, tapat ka tas bija rotveileru $kirnes sunpiem,
rentgenomorfometriskais parametrs X1 (Norberga lenkis) ir pietickami informativs, lai to
varétu izmantot GLD diagnostika bez pargjo parametru noteiksanas.

Lai parskatamak atspogulotu atsevisku rentgenomorfometrisko raditaju informativitati
attieciba uz GLD diagnostiku rotveileru un citam misu izmekl&to sunu $kirném, izveidots
iegiito rezultatu grafiskais att€lojums (8. att.).
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8. att. GLD diagnozes un klibuma kliniska sindroma savstarpéjas sakaribas rotveileru
un citu Skirpu suniem
Fig. 8. Mutual agreement between HD diagnosis and clinical lameness syndrome in
Rottveilers and other breeds of dogs

Misu pétijumos neatbilstiba starp diagnozém rotveileriem bija 3%, bet paréejo sunu
Skirmém — 4% gadijjumos. Lai $ados gadijumos bitu skaidriba par pargjo
rentgenomorfometrisko parametru (X2 — X6) nozimigumu, to bitiskuma izveértéSanai
pielietojam daudzfaktoru linearas regresijas analizi. Lai to veiktu, izmantojam determinacijas
un korelacijas koeficientus. Parametra X7 (distrakcijas indekss) skaitliskas veértibas Sajos
aprékinos netika izmantotas, jo ir parak mazs jeb nepietickams izmekl&jumu skaits.

Rentgenomorfometrisko parametru savstarpejas sakaribas
rotveileru un citu Skirpu suniem

Lai izp@titu linearas sakaribas starp rentgenomorfometriskajiem parametriem

(X1—X7) noteicam korelacijas koeficentus (r = +JR 2), kas redzami 7. tabula.
Jaatzimée, ka korelacijas koeficients r raksturo tikai linearas sakaribas cieSumu starp
parametriem.
7. tabula / Table 7

Korelacijas koeficienti r starp giiZas locitavas rentgenomorfometriskajiem parametriem
ar GLD slimajiem rotveileru un citu Skirpu suniem /
Correlation coefficent between radiomorfometrical parameters in Rotweilers and other

breed dogs with HD
Parametri / Xl | X2 X3 X4 | X5 X6 X7
Parameters
X1 1 0.09 0.64 0.82 0.06 0.03 0.38
X2 1 0.15 0.01 0.03 0.35 0.14
X3 1. 0.50 0.28 0.16 0.01
X4 1 0.09 0.29 0.20
X5 1 0.04 0.18
X6 1 0.40
X7 1
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Analiz€jot iegiitos korelacijas koeficientus, redzams, ka starp daziem
rentgenomorfometriskajiem parametriem ir lineara sakariba. Var prognozet, ka pastav cieSa
lineara sakariba starp Norberga lepki (X1) un ciskas kaula galvas geometriska centra
novietojumu (X4) (r = 0.82) un vidéja lineara sakariba starp Norberga lepki (X1) un
tangencialo lenki (X3) (r =.0.64).

Tas nozimée, ka GLD diagnozes precizé$ana bez Norberga lenka lieluma var izmantot
arT ciskas kaula galvas geometriska centra novietojuma raditajus (X4) un tangenciala lepka
(X3) lielumu, pie tam ciska kaula galvas geometriska centra novietojuma raditaji ir
nozimigaki par tangenciala lenka lieluma raditajiem.

Pargjiem parametriem [inklinacijas lenkim (X2), giizas locitavas lateralas spraugas
platumam (X5), giizas locitavas medialas spraugas platumam (X6) un distrakcijas indeksam
(X7)] ir vaja jeb nepietickami cieSa savstarp€ja sakariba (korelacija), tas nozimé, ka Sie
rentgenomorfometriskie parametri diagnozes uzstadiSana ir mazvertigaki par Norberga lenki
(X1), ciskas kaula galvas geometriska centra novietojumu (X4) un tangencialo lenki (X3).

Veikta rentgenomorfometrisko parametru savstarp&jo sakaribu parbaudes rezultati
liecina ari par to, ka skaidros gadijumos diagnozes uzstadisana pietick ar Norberga lenka
analizi, bet neskaidros jaizmanto ari citi parametri.

Rentgenomorfometrisko parametru raditaju savstarp&jo sakaribu dzilakai izpetei,
parbaudijam tas arT atseviski rotveileriem un paréjo Skirnu suniem

Rentgenomorfometrisko parametru biitiskuma noverteSana ar
daudzfaktoru linearas regresijas analizi rotveileru §kirnes supiem

Veicot aprekinus par rezultativo pazimi tiek pienemts suna veselibas statuss, kuram ir
tris vertibas: 0 — ja suns ir vesels, 1 — ja suns ir vienpusgji slims, t.i. tam skarta vienas puses
giizas locitava un 2 — ja suns ir abpusgji slims, t.i. tam skartas abas giizas locitavas.

Pirmaja posma veicam daudzfaktoru linearas regresija analizi izmantojot datus par
abam giizas locitavam. legiitie daudzfaktoru linearas regresijas analizes rezultati ir sekojosi:

korelacijas koeficients r = 0.7532,

determinacijas koeficients R2=0.5673
Rezultati atspoguloti 8. tabula.
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8. tabula / Table 8
Daudzfaktoru linearas regresijas analize giiZas locitavu rentgenomorfometriskajiem
parametriem rotveileru $kirnes suniem /
Multifactorial regression analyses of hip joint of radiomorphometrical parameters in

Rottwailer breed dogs
Regresijas
Parametrs / koeficients / | Standartkliida / | t-stat. / | p-v@rtiba/
Parameters Rregression | Standard error | t-stat. | p-value
coefficent
Brivais loceklis / 1.0579 0.8595 123 | 0224
Intercept
X1 Norberga lenkis / 20.0089 0.0065 136 | 0.180
Norberg angle
X2 inklinacijas lenkis / 0.0030 0.0038 079 | 0.432
Inclination angle
X3 tangencialais lenkis / Tangential 0.0067 0.0028 736 0.022
angle
X4 CKG geometriska centra
novietojums / -0.0219 0.0247 -0.89 | 0380
Location of geometrical centre of
emoral head
XS5 lateralais locitavas spraugas
platums / -0.0931 0.0517 -1.80 0.077
Lateral joint gap
X6 medialais locitavas spraugas
platums / 0.0881 0.0517 1.70 0.094
Medial joint gap
X0 vecums / 00052 00150 | -033 | 0743
Age

Novertgjot rentgenomorfometriskos parametrus, redzamas, ka visbutiskakie parametri
ir X3 un X5. Pargjo parametru nozimigums ir sekojoss X6, X4 un X2.

Atseviski veikta labas un kreisas giizas locitavu parametru analize liecina par cieSu
linearu sakaribu starp slimibas diagnozi un pargjiem parametriem, jo iegiito aprékinu rezultata
korelacijas koeficients r = 0.86 un determindcijas koeficients R> = 74. Tas liecina par to, ka
pargjie parametri (LX2 — LX6 un KX2 — KX6) kopuma palidz precizét un apstiprinat GLD
diagnozi.

Rentgenomorfometrisko parametru biitiskuma noverteSana ar
daudzfaktoru linearas regresijas analizi citu Skirpu supiem

Lidzigi ka rotveileru Skirnes suniem, parbaudi veicam ari citu Skirpu sunpiem.
Daudzfaktoru linearas regresijas analizes rezultati ir sekojos$i: korelacijas koeficients

r = 0.7432 un determinacijas koeficients R2 = 0.5524
Rezultati atspoguloti 9. tabula.
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Linear regression analysis of hip joint parameters in other breed dogs

9. tabula / Table 9
Daudzfaktoru linearas regresijas analize giiZas locitavu rentgenomorfometriskajiem
parametriem citu $kirnu suniem /

Regresijas _
Parametrs/ koeficients/ Standartkluda/ t-stat./ | p-vertiba/
. Standard
Parameters Rregression t-stat. p-value
Error
coefficent
Brivais loceklis / 5.1783 1.4359 361 | 0.001
Intercept
X0 vecums / -0.0030 0.0091 2028 | 0.784
Age
X1 Norberga lepkis / -0.0470 0.0095 -4.99 | 135E-05
Norberg angle
X2 inklinacijas lekis / 0.0015 0.0062 024 | 0.809
Inclination angle
X3 tangencialais leplis / -0.0030 0.0044 | -0.70 | 0.485
Tangential angle
X4 CKG geometriska centra novietojums /
Location of geometrical centre of femoral 0.0359 0.0307 1.17 0.249
head
X5 laterglgls locitavas spraugas platums / -0.0420 0.0385 047 0.638
Lateral joint gap
X6 niledgqals locitavas spraugas platums / -0.0380 0.0696 0.54 0.592
Medial joint gap

1.35E-0.5=1.35x10" =0.0000135= 0.000

Novértgjot parametrus, redzamas, ka visbiitiskakie parametri ir X4 un X3. Par€jo
parametru nozimigums ir sekojoss — X6, X5 un X2.
Ja daudzfaktoru regresijas analizi veic atseviSki par labas un kreisas giizas locitavu
parametriem citu Skirnu suniem, rezultati ir sekojosi;

korelacijas koeficients r = 0.87

determinacijas koeficients R* = 0.77

Rezultati norada, ka pastav cieSa lineara sakariba starp slimibas diagnozi un pargjiem
parametriem, un iegiitais vienadojums apskata 77% no visiem mérijjumiem. Tas liecina par to,
ka par€jie parametri kopuma palidz precizet un apstiprinat GLD diagnozi.

Rentgenomorfometrisko parametru daudzfaktoru regresijas analizes
rezultatu salidzinajums starp rotveileru un citu Skirnu sunpiem

No veiktajiem aprékiniem izriet, ka var izmantot tikai vienu no
rentgenomorfometriskajiem parametriem, lai diagnosticétu GLD, jo parametrs X1 (Norberga
lenkis) ir pietickami informativs, lai to izmantojot, varétu uzstadit GLD sakotngjo diagnozi.
Neskaidros gadijumos lai vartu preciz€t un apstiprinat GLD, jaizmanto visu
rentgenomorfometrisko parametru kopums, par ko liecina veiktas daudzfaktoru regresijas
analizes dati.

Parbaudot parametra X1 (Norberga lenkis) atkaribu no $kirnes, ta nav konstatéta, bet
pargjiem parametriem tomer konstatétas atSkiribas starp rotveileru un citu Skirgpu supiem. Ja
GLD diagnozes preciz€Sanai tiek izmantots visu rentgenomorfometriskao parametru kopums,
tad starp sunu Skirné€m atskiribas nav noverojamas.
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REZULTATU ANALIZE UN DISKUSIJA

P&c veikta rezultatu apkopojuma rentgenografiski bilaterala GLD rotveileru Skirnes
suniem konstateta 21 gadijuma, tikai kreisas puses GLD — 2 gadijumos, tikai labas puses -
GLD 3 gadijumos, bet 10 gadijumos GLD netika konstatéta.

Citu skirnu grupa bilaterala GLD konstatéta 13 gadijumos, tikai kreisas puses GLD 3
gadijumos, tikai labas puses GLD — 4 gadijumos, bet 5 gadijumos GLD netika konstatéta.

Apkopotie anamnézes dati liecina, ka GLD attistibu veicinoSs faktors ir augoso sunu
neracionala &dinasana ar augstas kaloritates un energétiskas vertibas bagatu baribu, ka ari
nepardomatam kalciju un D vitaminu saturoSam baribas piedevam

Veicot GLD diagnozes salidzinajumu ar kliniski konstatéta klibuma izpausmes ainu,
rotveileru Skirnes supiem, kuriem rentgenomordfometriski tika uzstadita GLD diagnoze, 3%
gadijumos klibumu nenovéroja. Pargjo Skirpu suniem ar GLD klibuma sindromu nenovéroja
4% gadijumos.

Norberga lenka (X1) nozime GLD diagnostika

FCI (Federation Cynologique Internationale) 1983. gada pienemtajas prasibas ir
noteikts, ka supiem, kuriem giizas locitavas abpus&ji ir kongruentas un Norberga lenka
lielums ir 105° vai lielaks, tiek uzskatiti par GLD neskartiem jeb briviem no GLD (Brass,
Paatsama, 1983).

Masu pétijuma ieklautajiem suniem GLD tika diagnosticéta, balstoties uz So FCI
noteikto kriteriju. Izradijas, ka no kopgja (62) izmeklgjumu skaita abpuséja jeb bilaterala GLD
konstatéta 51.6% gadijumos, vienpusg€ja jeb unilaterala GLD 24.2% gadijumos, bet 24.2%
gadijumos GLD netika diagnosticéta.

Aplukojot T lenka lielumu, art Morgans (1988) norada, ka GLD netiek diagnostic&ta
suniem, kuriem Norberga lenkis ir 105° un lielaks. Lidzigi uz $a lenka lielumu norada ari
Slatter (1985), Whitick (1974), Henry (1992), McLaughlin, Tomilson (1996).

Petijumos, ko veikusi Banifield et al., (1996), konstatéts, ka vid€jais Norberga lenka
lielums vacu aitu supiem tiek uzskatits 104.99° + 4.12°, bet Belgijas Malinois $kirnes
suniem — 104.97° £+ 3.83°.

Smith (1993) sava darba atsaucoties uz OFA, uzsver, ka suniem ar 89° Norberga lenka
lielumu var bt arT normalas giizu locitavas. Tas norada uz to, ka Norberga lenka lielums 105°
ne vienmér ir izskirosais arguments sunu GLD diagnostika. L1dzigas domas par $o problému
ir arT Culp et., al. (2006), noradot, ka pieturé€sanas pie 105° biezi rada ka kltidaini pozitivas ta
ar1 negativas diagnozes. Teiktais norada, ka pilnigas vienpratibas autoru starpa par Norberga
lenka lieluma nozimigumu GLD diagnostika nav. To uzsver arT Smith et., al. (1993).

Misu pétijumi paradija, ka ar GLD slimajiem suniem Norberga lenkis labajai giizas
locitavai rotveileriem bija 88.12+2.57° un par&jo sunu $kirném — 86.58+5.27°, bet kreisajai
guzas locitavai — 90.56+2.48° rotveileriem un 88.68+4.7° par&jo skirnu suniem. Tatad misu
pétijumi apstiprina, ka FCI noteiktais kritérijs 105° ir pietickami informativs morfometriskais
raditajs GLD diagnostika suniem.

Mausu petjuma izmekletajiem supiem nekonstat§jam bitiskas atSkiribas vidgjo
skaitlisko vertibu lielumiem starp skirn€m (skat. 3. un 4. tab.)

Darba konstat§jam, ka, jo mazaks Norberga lepka lielums, jo ir izteiktaka giizas
locitavas subluksacija, ka ari inkongruence. Sada stavokla konstatacija supiem norada uz
iesp&jamo turpmako locttavu artrozi.
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Veéra nemams nosacijums ir dzivnieka vecums. Péc FCI datiem lai diagnosticétu GLD
lielo Skirpu suniem, tiem jabiit sasnieguSiem 1 gadu un 6 ménesu vecumu (Brass, Paatsama,
1983). Tas ir tapéc, ka suni pec ST vecuma sasniegSanas tiek uzskatiti par nobriedusiem, un
tiem nav paredzamas talakas izmainas skeleta struktiiras, kas novérojamas jauniem, augosiem
supiem.

Inklinacijas lenka (X2) nozime GLD diagnostika

Normalam inklinacijas lepkim ir biitiska nozime gtzas locitavas biomehanika. Par
inklinacijas lenka normativajiem lielumiem autoru domas tomér dalas (Hauptman et al.,
1985). Fox un Burt (1987) uzskata, ka normalam inklinacijas lenkim jabut 145° lielam.
Retenmaier un Constantinescu (1991) norada, ka normals §a lenka lielums ir 146°. Savukart
Braden un Prieur (1992) uzskata, ka vid€jais inklinacijas lenka lielums ir 149° ar 141° lidz
157° lielu svarstibu diapazonu.

Petijumus, ko veikusi Banifield un Bartels (1996), kas attiecas uz sunu skirném,
konstatets, ka vid€jais inklinacijas lenka lielums veseliem Vacu aitu Skirnes suniem bija
132.49° £ 5.00°, bet veseliem Belgijas Malinios $kirnes suniem — 132.55° + 4.51°. Bet $o
pasu skirpu suniem slimiem ar GLD, vidg&jie inklinacijas lenka lielumi bija 132. 58° + 5.35°
attiecigi Vacu aitu supiem un 128.69° + 3.39°, — Belgijas Malinios $kirnu suniem.

Pieejamas literaturas analize rada, ka giizas locitavas biomehaniku negativi ietekme ka
§T lenka samazinajums, ta ar1 palielinajums.

Samazinatais inklinacijas lepkis péc Morgan un Stephens (1985) izmekl&jumu
rezultatiem izsauc ciskas kaula galvas locttavskrimsla dorsalas dalas eroziju.

Inklinacijas lenka palielinasanas rezultata pieaug sp€ka faktoru kopsumma, kas
iedarbojas uz giizas locitavam. Parmérigi paaugstinata spéka iedarbiba rada giizas locitavu
valigumu, inkongruenci, ka arT giizas locitavas (u) degenerativo izmainu iesp&jas (Madsen,
Svalastoga, 1994; Cook, Tomilson, Constantinescu, 1996).

Misu pétijumu rezultati paradija, ka inklinacijas lenkis Rotveileru Skirnes suniem bija
136.89° £79.74°, bet citu skirpu suniem attiecigi — 135.66° + 59.09°.

Misu pétijuma datu analize liecina, ka inklinacijas lenka raditajos nav biitiskas
atSkiribas starp rotveileru un citu skirnu suniem vértgjot péc biitiskuma lieluma procentualas
vertibas.(P =.67% kreisajai guZzas locitavai un P = 72% labajai giizas locitavai).

Veicot vidgjo vertibu salidzinajumu, inklinacijas lepka lielums misu pétijumos
ierindojas treSaja vieta aiz Norberga lenka raditaja, bet novert€jot parametra biitiskumu
(p- vertiba), tas ierindojas sestaja vieta.

Inklinacijas lenka lielumu var izmantot ka papildus morfometrisko mérjjumu GLD
diagnostika un par patologisku So parametru uzskatit, sakot ar 157° lenki un plataku, ka ari
132° lenki un Sauraku.

Tangenciala lenka (X3) nozime GLD diagnostika

Mums pieejamajos literatiiras avotos ir salidzino$i maz datu par tangenciala lenka
normaliem lielumiem, kaut gan atseviski autori norada uz sakaribu starp subluksacijas pakapi
un locitaviedobuma kraniodorsalas malas slipumu, kas biitiba ir tangencialais lenkis
Hauptman et al., (1985). Jaatzimé, ka pie mazakas subluksacijas pakapes slipuma lenkis
ir 18°, bet pie lielakas subluksacijas pakapes — 40°.

Izmantojot Mitina izstradato skiagrammu, Plahotins, Belovs un Mustakimovs (1990)
norada, ka normativiem atbilstoSs ir negativs tangencialais lenkis, bet patologijas gadijumos
Sis tangencialais lenkis ir pozitivs (lenku lielumi nav noraditi).

25



Sava darba tangenciala lenka lielumiem esam konstat€jusi gan pozitivas, gan
negativas skaitliskas vertibas. Musu pétijumos izmekletajiem rotveileru Skirnes suniem
tangenciala lenka lielums bija no minus 30° Iidz plus 48° ar vid€jo vertibu 17.70° + 3.61°, bet
pargjo Skirnu suniem tas bija no minus 38° lidz plus 63° ar vid€jo vertibu 9.82° £6.20°.

Nosakot tangencialo lenki, butiski ir izvertét, vai Sis lenkis ir pozitivs vai negativs.
Pozitivais lenkis noradis uz GLD, negativais lenkis savukart nenoradis uz GLD. Lenka
skaitliskajam lielumam nav biitiska veérttba GLD diagnostika.

Misu peétijumos konstatéts, ka vidgjie lenka lielumi rotveileru un citu skirnu suniem ir
pozitivi, tadgjadi tie norada uz GLD, jo, tangenciala lenka pozitiva veértiba (lenkis pozitivs)
liek domat par giizas locitavas subluksaciju, kas ir viena no GLD rentgenografiskajam
pazimém.

Novertejot parametra videjas vertibas, konstatétas atskiribas starp Skirné€m, t. i. pargjo
Skirpu supiem tangencialais lenkis ir lielaks (P=98%) neka rotveileru Skirnes supiem
(P=86%), skat. tab. 3. un 4.

Veicot korelacijas koeficentu novertgjumu, konstatéta vidgji cieSa korelacija starp
Norberga lenki un tangencialo lepki (0.64), kas norada uz parametra nozimigumu vai veéribu
(tab 7).

Veicot bitiskuma limena noveért§jumu, tangencialais lenkis ierindoja 2 vieta aiz
Norberga lepka lieluma (rotveileriem p=0.022, citu Skirpu supiem — p=0.48), skat.
tab. 8 un 9.

Ciskas kaula galvas geometriska centra novietojuma (X4)
nozime GLD diagnostika

Ja ciskas kaula galvas geometriskais centrs atrodas laterali no sagitalas linijas, tad tas
norada uz attiecigas locitavas subluksaciju (viena no GLD pazimém). Ka metodi, kas
izmantojama GLD diagnostika, mums pieejamaja literatiira, atradam tikai Morgan (1985)
sniegtaja apskata.

Lai pilnveidotu §1 parametra informativitati attieciba uz GLD diagnostiku, més to
papildingjam ar pozitivam un negativam skaitliskam vertibam: ciskas kaula galvas
geometriska centra medialo novietojumu apzim&jam ar pozitivu skaitlisko vértibu, bet lateralo
novietojumu — ar negativu skaitlisko vertibu.

Salidzinot labas un kreisas puses vid€jos ciskas kaula galvas geometriska centra
novietojuma raditajus (KX4 un LX4) starp rotveileru un miisu apsekoto citu Skirpu suniem,
redzams, ka nav bitiskas raditaju atskiribas starp labo un kreiso giizas locitavu (KX4 P=65%,
LX4 P=73%) (skat. 3. un 4. tab.).

Veicot morfometrisko mérijumu savstarp€jo sakaribu parbaudi, konstatéts, ka eksisteé
cieSa sakariba starp parametriem X1 (Norberga lenkis) un X4 (ciskas kaula geometriska
centra novietojums), korelacijas koeficents r = 0.82 (skat. 7. tab.).

P&c aprekinu veikSanas, salidzinot iegtitos datus rotveileru un citu skirpu suniem, var
pienemt, ka ciskas kaula geometriska centra novietojums nav pietieckami informativs, lai tikai
So parametru var€tu izmantotu GLD diagnostika, neizmantojot par€jo parametru raditajus,
neskatoties uz cieso korelaciju.

Tas apstipringjas ar1 daudzfaktoru linearas regresijas analizé un CKGC novietojums
ierindojas tresaja vieta vert&jot p&c butiskuma Itmena p vertibas (skat. tab. 8 un tab. 9). Tatad,
pamatoti var secinat, ka rotveileru un citu Skirpu suniem ciskas kaula galvas geometriska
centra novietojums ir nozimigs rentgenomorfometriskais parametrs, ko papildus varétu
izmantot GLD diagnostika.
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Giizas locitavas lateralas spraugas platuma (X5) nozime
GLD diagnostika

Par §1 parametra nozimi GLD diagnostika pieejamaja literatira sastapam tikai
atseviSkus noradijumus. Banifield un Bartels (1996) uzskata, ka nav korelacijas starp
locitavas spraugas platumu un GLD.

Misu pétijumos lateralais glizas locitavas spraugas platums rotveileru un citu Skirnpu
supiem tika noteikts abam guzas locitavam, ka ar1 Sie merfjjumi savstarp€ji salidzinati un
statistiski analizeti.

Novertgjot videjos raditajus un dispersijas analizi rotveileru Skirnes suniem, redzams,
ka KX5yiq. = 1.94 ar dispersiju 1.28 un LXS5yq. = 1.7 ar dispersiju 0.95. Citu Skirpu suniem

KX5yiq. = 1.78 ar dispersiju 1.32 un LX5yjq = 1.41 ar dispersiju 0.81. Sie rezultati norada,

ka nav biutiskas giizas locitavas lateralas spraugas platuma atskiribas starp labo un kreiso
giizas locitavu rotveileru un citu Skirnu sunu starpa.

Izmantojot morfometrisko mérjjumu savstarp€jo sakaribu parbaudi un nosakot to
informativo veértibu, konstatéts, ka giizas locitavas lateralais spraugas platums nav pietickami
informativs, lai to varétu izmantot GLD diagnostika bez parg€jam pazimé€m. Tas apstiprina
Banifield un Bartels (1996) izteikto domu. Novertgjot So krit€riju ar linearas regresijas analizi,
tas ierindojas piektaja vieta aiz Norberga lenka lieluma raditaja (skat. 8.tab. un 9. tab.).

Izvertejot korelacijas koeficentus, pastav vaja korelacija starp Norberga lenki un giizas
locitavas lateralas spraugas platumu (r = 0.06) (skat. 7. tab.).

Giizas locitavas medialas spraugas platuma (X6) nozime
GLD diagnostika

Lidzigi ka par giizas locitavas lateralas spraugas platumu, ar1 dati par giizas locitavas
medialas spraugas platumu literatiira ir visai triicigi. Banifield un Bartels (1996) uzskata, ka
nav pietiekami cieSa korelacija starp gtzas locitavas medialas spraugas platumu un GLD.
(Banifield un Bartels (1996).

Sava pétijuma noteicam giizas locitavas medialas spraugas platumu rotveileru un citu
skirpu suniem abam giizas locitavam.

Kreisas giuzas locitavas medialas spraugas platuma (KX6) vidgjie raditaji un
dispersijas analize rotveileru Skirnes suniem ir sekojosa: Xyiq = 2.88 ar dispersiju 0.69, bet
citu Skirnpu suniem — Xy,;4 = 2.2 ar dispersiju 0.26. Rezultati norada, ka ir butiska atSkiriba
(ar varbutibu P = 99%), ka rotveileru Skirnes suniem kreisas giizas locitavas mediala sprauga
ir plataka neka citu Skirpu suniem (skat. 4.tab.).

Analizgjot labas giizas locttavas giizas locitavas medialas spraugas platuma atskiribas
starp Skirném netika konstatetas (P =70%).

Veicot dispersijas analizi un salidzinot kreisas un labas giizas locitavas medialas
spraugas vid€jos platuma raditaju (KX6 un LX6) rotveileru Skirnes sunpiem, atSkiribas
nekonstat§jam, bet citu Skirpu supiem atradam biutiskas locitavas medialas spraugas
platuma atSkiribas ar starp labo un kreiso giizas locitavu (P = 99%): (KX6yiq. = 2.20 ar
dispersiju 0.26, bet LX6yiq. = 3.06 ar dispersiju 1.34.), t.1. citu Skirpu suniem labas guzas
locitavas mediala locitavas sprauga ir plataka par kreisas giizas locitavas medialo locitavas
spraugu.

Novértgjot sa parametra butiskuma Itmeni (p), tas ierindojas 5. vieta aiz Norberga
lenka.
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Misu pétijumi tatad pamata apstiprina Banifield un Bartels (1996) izteikto domu, ka
nav pietickami cieSa korelacija starp guzas locitavas medialas spraugas platumu un GLD.
Taja pat laika mes konstat§jam giizas locitavas medialas spraugas platuma atskiribas gan
Skirpu starpa, gan ari atSkiribas labaja un kreisaja guzas locitava citu Skirgpu supiem.
Iespgjams, ka Sada starpiba, no vienas puses saistita ar abu giuZzas locitavu atskirigo
noslogojumu sunu kermena statika un, ipasi dinamika (veicot kustibas funkcijas), bet, no otras
puses, var biit ka GLD agrinais véstnesis.

Kopuma iegiitie rezultati norada uz to, ka giiza locitavas medialais spraugas platums
nav pietickami informativs, lai to ka atseviSku pazimi varétu izmantot GLD diagnostika bez
par€jiem rentgenomorfometriskajiem parametriem.

Distrakcijas indeksa (X7) nozime GLD diagnostika

Par distrakcijas indeksa izmantoSanas iesp&jam GLD diagnostika suniem
pirmo reizi zino Smith, Biery un Gregor (1990). Izmekl&jot dzivnieku, autori iesaka
dorsoventralo poziciju ar perpendikulari paceltam un gtizas locitavas piespiedu laterali
atvirzitam pakalkajam. Metod€ izmantojamais indekss ir noteikts no 0 lidz 1, kur 0 nozimé
pilnigu giizas locitavu kongruenci, bet 1 norada uz gal€ju locitavas valigumu. Pielaujamais
distrakcijas indeksa normativais lielums ir 0.3, bet palielinats distrakcijas indekss (virs 0.3)
norada uz locitavas valigumu, kas v€lak var izraisit locitavu subluksaciju un tai sekojosSu GLD
(Smith, 1995; 1997). Pé&c Smith (1997) atzinuma, metodi var izmantot suniem no 4 mé&nesu
vecuma, pie tam dzivnieka talakas augSanas procesa lidz 24 méneSiem tas mainas visai maz.

Savos pétijumos izmantojam Smith, Biery un Gregor (1990) ieteikto dorsoventralo
projekciju, bet atSkiriba no Siem autoriem, pakalkajas novietojam izstiepta horizontala
projekcija.

Aprékinot labas giizas locitavas distrakcijas indeksa (LX7) vid€jos parametrus un
veicot dispersijas analizi rotveileru un paréjo Skirpu suniem, redzams, ka rotveileriem
Xvid. = 0.45 ar dispersiju 0.09, bet citu Skirnu supiem — Xyi4. = 0.31 ar dispersiju 0.009. Ar
varbutibu P = 94 %, (kas ir tuvu butiskajai) rotveileru Skirnes suniem S§T pazime labajai giizas
locttavai ir izteiktaka neka citu Skirnpu suniem.

Veicot Kkreisas giizas locitavas distrakcijas indeksa (KX7) vidgjo parametru analizi
konstatgjam, ka rotveileru Skirnes supiem Xyiq = 0.30 ar dispersiju 0.04, bet citu Skirpu

supiem — Xyiqd. = 0.27 ar dispersiju 0.04. Statistiskas apstrades rezultati norada, ka kreisajai

giizas locitavai nav biitiskas distrakcijas indeksa atSkiribas starp rotveileru un citu Skirnu
suniem (P= 62%).

Salidzinot vidéjos distrakcijas indeksa raditajus un dispersijas analizi (KX7 un LX7)
rotveileru Skirnes supiem, redzams, ka KX7i4. = 0.70 ar dispersiju 0.04, bet LX7yj4. = 0.45

ar dispersiju 0.09. Tas liecina, ka Sai skirnei distrakcijas indeksa starpiba starp labo un kreiso
giizas locitavu nav bitiska (P=93%).

Masu pétijumi liecina, ka palielinats distrakcijas indekss ir rotveileru Skirnes suniem,
ka arT to, ka Sai Skirnei novérojamas distrakcijas indeksa atskiribas starp labo un kreiso giizas
locitavu, t.i., labajai locitavai tas ir palielinats.

Rentgenomorfometrisko mérjjumu rezultatu savstarpgjo sakaribu parbaude atlauj
apgalvot, ka distrakcijas indekss nav pietickami informativs, lai to varétu izmantot GLD
diagnostika bez pargjiem parametriem, bet ta vertiba slépjas fakta, ka metode pielietojama
augosiem kuc€niem jau no 4 méneSu vecuma, kad citas metodes v&l nenodroSina objektivus
rezultatus.

28



SECINAJUMI

. No kopgja izmekleto dzivnieku skaita ar GLD slimoja 75% sunu, no kuriem 72 % bija
virieSu kartas, bet 28 % bija sievieSu kartas. Tas liecina, ka GLD ir nopietna ortopediska
probléma dazadu skirnu suniem.

Rotveileru skirnes suniem GLD bija sastopama 42 %, bet pargjo skirnpu suniem — 32 %
gadijumos no kopgja izmekl€jumu skaita.

Ar GLD slimojosie Rotveileru skirnes suni 88%, bet citu Skirnu suni 60% gadijumos bija
jaunaki par vienu gadu.

. Norberga lenka  lielums ir  nozimigakais  raditajs un  universalakais
rentgenomorfometriskais parametrs GLD diagnostika. Ar GLD slimajiem rotveileru
Skirnes suniem vidgjais Norberga lepka lielums bija 89.3°, bet veselajiem — 110,3°. Ar
GLD slimajiem citu Skirnpu suniem vid€jais Norberga lepka lielums bija 87.6°, bet
veselajiem — 109°.

Rotveileru Skirnes supiem Saubigos un neskaidros gadijumos GLD diagnozes
apstiprinaSanai un precizéSanai péc faktoru bitiskuma var izmantot sekojoSos
morfometriskos mérijjumus: giizas locitavas medialo spraugas platumu (X6), tangencialo
lenki (X3), inklinacijas lenki (X2), ciskas kaula galvas geometriska centra novietojumu
(X4) un giizas locitavas lateralo spraugas platumu (X5).

Izmeklgjot citu Skirnu sunu grupu, Saubigos un neskaidros gadijumos GLD diagnozes
apstiprinaSanai un precizéSanai péc faktoru bitiskuma var izmantot sekojoSos
morfometriskos merfjumus: ciskas kaula galvas geometriska centra novietojumu (X4),
tangencialo lenki (X3), giizas locitavas medialo spraugas platumu (X6), giizas locitavas
lateralo spraugas platumu (X5) un inklinacijas lepki (X2).

Rotveileru skirnes supiem, kuriem rentgenomorfometriski tika uzstadita GLD diagnoze,
3% klibuma kliniskais sindroms netika novérots. Pargjo Skirnu suniem klibuma sindromu
nenoveroja 4% gadijumos.

IETEIKUMI PRAKSEI

Guzu locttavu displazijas diagnozes uzstadiSanai suniem ieteicams izmantot universalako
rentgenomorfometrisko parametru — Norberga lepka lielumu.

Neskaidros  gadijumos  diagnozes  preciz€Sanai  papildus  var  izmantot
rentgenomorfometriskos parametrus no (X2) Iidz (X7): inklinacijas lenki (X2),
tangencialo lenki (X3), ciskas kaula galvas geometriska centra novietojumu (X4), giizas
locttavas lateralo spraugas platumu (X5), giizas locttavas medialo spraugas platumu (X6),
distrakcijas indeksu (X7). Péc faktoru butiskuma rotveileru Skirnes suniem diagnozes
precizésanai var izmantot rentgenomorfometriskos parametrus sekojosa seciba: giizas
locitavas medialas spraugas platumu (X6), tangencialo lenki (X3), inklinacijas lenki (X2),
ciskas kaula galvas geometriska centra novietojumu (X4), giizas locitavas lateralas
sprauga platumu (X5). Péc faktoru biitiskuma citu $kirpu suniem diagnozes precizéSanai
var izmantot rentgenomorfometriskos mérjjumus sekojosa seciba: ciskas kaula galvas
geometriska centra novietojumu (X4), tangencialo lepki (X3), giizas locitavas medialas
spraugas platumu (X6), giuzas locitavas lateralas spraugas platumu (X5), inklinacijas
lenki (X2).
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INTRODUCTION

Hip dysplasia (HD) (of Greek words ‘dys’ meaning abnormal, and ‘plassein’ meaning
formation) of dogs is a multifactorial, genetically determined biomechanical developmental
disease (usually bilateral) characterized by inadequately formed hip joints, which is later
accompanied by a secondary degenerative joint arthrosis (Morgan, 1988; Verhoeven et al.,
2008). Belov et al. (1990) had observed heredity of HD in 14 generations. As Brass et al.
(1983) have reasonably pointed out, hip dysplasia most often occurs in large fast-growing
breeds of dogs. Keller (2003) using data of “Orthopedic Foundation for Animals” (OFA) has
found out that in the USA this disease occurs in different breeds of dogs from 10 to 48% of
cases. According to Coopman’s et al. (2004) data, a similar situation is also observed in
Belgium and other European countries. In Latvia, veterinarians encountered this disease for
the first time in the early 90s, when a great number of Rottweiler breed dogs as guard dogs
were brought in from different countries. In our country, the first who started to study this
problem scientifically was Z.Politis, docent of the Faculty of Veterinary Medicine of the
Latvian University of Agriculture (1995).

In 1935, G.B.Schnelle was the first who described hip dysplasia in dogs. As Power et
al. (2004) and Verhoeven et al. (2008) indicate, in spite of the intensive work of investigation
and eradication of this disease in recent 30 years insignificant practical achievements have
been reached, and still it is one of the most current orthopedic problems to be solved by
veterinarians of small animals. In Alexander (1992) and Verhoven’s et al. (2008) opinion, one
of the reasons of the dissatisfactory progress in terms of prevention of this disease is
imperfection of diagnostics which, in its turn, is difficult due to several factors: firstly, hip
joints in 4-8 months old dogs are not completely developed, secondly, radiographic picture of
hip dysplasia in dogs may be similar to other hip joint diseases (cartilage malacia of the
femoral head, osteomielitis, Leg-Perthes disease, traumatic hip luxation etc.), thirdly, a
subjective interpretation of radiographic parameters.

HD diagnostics both according to the USA Orthopedic Foundation for Animals (OFA)
and European Federation Cynologique Internationale (FCI) protocols is based on a subjective
assessment of x-ray photographs obtained in dorsoventral projection by using Norberg angle
as a basic criterion.

In order to demonstrate subjectivity in making HD diagnosis, Verhoeven et al. (2008)
organized an investigation in which international highly specialized experts were given to
assess 50 radiograms of hip joints (right and left) of 25 dogs. Among the experts there were
certified professors of radiology and surgery with work experience not less than 10 years from
five European universities (Bern, Gent, Essen, Utrecht, Zurich), and other qualified
specialists. The experts’ answers to the question whether the dog is healthy or HD affected,
statistically coincided only in 72% of cases, but assessment of the disease severity degree the
coincidence was even lower — only 43.6% of cases. These data suggest that conclusions of
different radiologists differ significantly, that is why the ill animals are not excluded from
reproduction and disease is transmitted to next generations. In our opinion, the degree point
system introduced by Fluckiger (1993) and Keller (2003), has a negative influence on
elimination of the disease, which in unexpressed cases of HD allows such animals to use for
reproduction.

As Smith (1993) and Verhoeven et al. (2008) indicate, still there are not unified
opinions among scientists about the importance of Norberg angle in HD diagnostics as it is
recommended by FCI.

In order to exclude subjectivity as much as possible, when analyzing and assessing
radiographs apart from Norberg angle several other criteria are developed and recommended
in veterinary medicine (distraction index (Biery and Gregor, 1990); inclination angle
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(Stephen, 1985, Fox and Burt, 1987), tangential angle (Belov et al., 1990); location of
geometrical centre of femoral head (Morgan, 1985), that are based on the measurements of
correlated position and angles of the hip acetabulum and femoral neck in case of normal
condition and dysplasia. At present, however, some of these criteria have no numerical values
(for example, tangential angle, location of geometrical centre of femur, width of lateral and
medial joint gaps), as well as there is shortage of a complex assessment of correlations and
their importance.

Taking into consideration that HD is still an urgent problem in veterinary medicine,
and a precise diagnosis in due time has a decisive role, we set an aim to evaluate together
most important radiomorphometrical parameters of this disease applying statistical methods
and in case of necessity to modify them. We used Rottweiler dogs bred in Latvia and different
other breeds of dogs, which were put in one group due to their small number, for comparison.

The scientific novelty of the research is associated with the complex evaluation of
most important radiomorphometrical parameters and modification of some for making a more
precise diagnosis and its verification.

Aim and objectives of the research

The aim of the research is to evaluate in complex most important
radiomorphometrical parameters used for diagnosis of hip dysplasia in dogs and in some
cases to modify them.
The objectives of the research
1. To determine radiomorphometrical parameters used in diagnostics of hip dysplasia:
Norberg angle (X1), inclination angle (X2), tangential angle (X3), location of the
geometrical centre of the femoral head (X4), width of the lateral joint gap (X5), width of
the medial joint gap (X6), and distraction index (X7) in Rottweilers and other breeds of
dogs.

2. To modify radiomorphometrical parameters: tangential angle (X3) and location of the
geometrical centre of the femoral head (X4) by determining their numerical values.

3. To carry out a comparative analysis of some radiomorhpometrical parameters in HD
affected Rottweiler and other breeds of dogs.

Scientific novelty of the research

The investigation on hip dysplasia in dogs was carried out for the first time in Latvia.

The data were obtained on the most important radiomorphometrical parameters of hip

dysplasia in Rottweilers and other breeds of dogs kept in Latvia conditions.

3. Two radiomorphometrical parameters — tangential angle (X3) and location of the
geometrical centre of femur (X4) were modified by determining their numerical values.

4. For the first time, a complex mathematical analysis was carried out of
radiomorphometrical parameters of x-ray photographs.

5. New data were obtained on the potential usage of some radiomorphometrical parameters

in diagnostics of hip dysplasia.

N —
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Approbation of the research results

The research results are approbated in the following scientific conferences:
1. Science of agriculture on the way to the 21* century: LUA conference of doctoral
students. Jelgava, 1997.
2. Scientific and medical practice conference of the Faculty of Veterinary Medicine LUA.
Jelgava, 1998.
3. International Scientific Conference ‘Animals. Health. Food Hygiene.” Jelgava,
Nov. 10, 2006.
Volume of the thesis. The thesis is written on 150 pages and it contains annotation,
introduction, literature review, material and methods, results of investigation, analysis of
investigation, conclusions, recommendations, references, and appendix.

MATERIAL AND METHODS

Examinations were carried out from 1995 to 1998 at the Department of Surgery of the
Faculty of Veterinary Medicine of the Latvian University of Agriculture. Sixty one dogs of
different breeds and age were examined (Table 1).

Every animal was examined according to requirements containing:

e records about the animal (registration),

e anamnesis,

e clinical examination (Staus preasens universalis) according to a conventional

scheme.

Ortolani test (Chalman, Butler, 1985) and radiographic examination were carried out
for differential diagnostics.

Radiographic examination

Radiography was made using PHILIPS MCD 125 No 0 41 WB 18EO1 x-ray
equipment in compliance with the requirements of the International Associaton of Cynology
(FCD).

For this purpose, the animals were anesthetized by administering intravenously
100mg/ml of ketamine and Smg/ml of diazepam combination 1ml per 10kg of body weight.
After that, the dog was fixed on its back, and radiography was made at a dorsoventral
projection with stretched hind legs in parallel position (Thuman et al., 1996).

The following radiomorphometrical parameters were detected in radiograms: Norberg
angle (X1), femoral neck angle or inclination angle (X2), tangential angle (X3), location of
the geometrical centre of the femoral head (X4), width of the lateral joint gap (X5), width of
the medial joint gap (X6), and distraction index (X7).

Norberg angle (X1) is part of the plane restricted by lines connecting the geometrical
centre of femoral heads and craniodorsal rims of the acetabulum distant points (Fig. 1).

In order to determine Norberg angle, at first the geometrical centre of the femoral head
(GCFH) and the distant point of the craniodorsal rim of the acetabulum should be determined.
A template (25305-S) with a circle diameter 4-40mm was used for determination of the
geometrical centre of the femoral head. The largest diameter was adapted according to the
radius of the joint surface circumference of the femoral head and the lines drawn according to
the template marks (after every 90 degrees), which cross in the circle center, and at the same
time this is the femoral head geometrical centre.

A protractor LOGAREX 34023 was used for the angle determination.

The femoral neck or inclination angle (X2) is formed by part of a plane restricted by
straight lines connecting the midline of the femoral shaft and that of the femoral head (Fig.2).
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In order to determine the femoral neck angle or inclination angle, at first the
geometrical centre of the femoral head, geometrical midline of the femoral neck and the
geometrical midline of the femur should be determined.

The geometrical midline of the femur is a straight line connecting the geometrical
centre of the femoral head and the midpoint of the femoral neck. The midpoint of the femoral
neck is determined of the distance quotient formed by overlapping the points of
circumference of the femoral head in the cranial and caudal area of the femoral neck (DV
projection of radiogram). The geometrical midline of the femur is formed by a straight line
connecting the points of the femur width quotient between the femur width at a proximal and
distal third (DV projection of radiogram).

A protractor LOGAREX 34023 was used for the angle determination.

The tangential angle (X3) is part of a plane restricted by straight lines drawn from
the extension of the outline of the craniodorsal rim of the acetabulum and a straight line
connecting the geometrical centre of femora (Fig. 3).

In order to determine the tangential angle, a straight line should be drawn from the
extension of the craniodorsal edge/rim/outline of the acetabulum that forms a cross point with
a line that connects the geometrical centre of the both of femora. The angle is negative if the
lines cross laterally from the geometrical centre of the femoral head, and it is positive if the
lines cross medially from the geometrical centre of the femoral head. The size of the angle is
determined by a LOGAREX 34023 protractor. Arrows show the crossing place of tangential
angle sides.

In the present research, this method was modified and the size of angles was
supplemented with positive and negative numerical values, respectively.

The location of the geometrical centre of the femoral head (GCFH) (X4) is a point
located laterally or medially of the sagital line that is drawn from the more distant point of the
craniodorsal rim of the acetabulum parallel to the longitudinal midline axes of the body
(Fig.4).

The GCFH may be placed laterally or medially of the above mentioned line.

If the geometrical centre of the femoral head is located laterally of the sagital line,
then it indicates to subluxation of the particular joint (one of the HD signs). In the available
literature sources, this sign used for HD diagnosis was described only by Morgan (1985).

In the present research, this method was modified and supplemented with positive and
negative numerical values. The medial location of the geometrical centre of the femoral head
was marked with a positive numerical value but the lateral location — with a negative
numerical value.

The lateral joint gap (X5) is formed by the distance between the femoral head and
the acetabulum along the line that connects the geometrical centre of the femoral head and the
most distant point of the acetabular craniodorsal rim (one of the straight lines that form
Norberg angle (Fig. 5).

The medial join gap (X6) is formed by the distance between the femoral head and the
acetabulum along the line that connects the geometrical centre of the femoral head and the
midpoint of the femoral neck (one of the straight lines that form the inclination angle)
(Fig. 6).

The distraction index (X7) is a quantity determined by the quotient of the
geometrical centre of the femoral head and the geometrical centre of the acetabulum in
relation to the femoral head radius (Fig.7).

An increased distraction index (above 0.3) indicates to the joint laxity that later may
cause joint subluxation, and then HD.
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Statistical processing methods of numerical values of the obtained
radiomorphometrical parameters

The numerical values of hip joints radiomorphometrical parameters were
biometrically processed by SPSS program.

Microsoft Excel-97 computer programs were used for data statistical processing.

The confidence of differences and significance level of the obtained research results
were estimated by calculating the arithmetical mean, mean standard error and Student’s
criterion (Arhipova, Balina, 2003). Data were considered different when the significance level
was below 0.05 (p<0.05)

A multi-factorial linear regression analysis method ANOVA (one way analysis of
variance) in a combination with Student’s t-test was used to evaluate the correlations between
radiomorphometrical parameters used for diagnostics of HD and their importance in making
diagnosis (Arhipova et al, 1998; Arhipova, Balina, 2003; Christensen, 1996).

RESULTS OF INVESTIGATION

The present research gives evidence that 75% of the total number of the examined
dogs were HD affected, 72% of them were males and 28% females.

In Rottwieler breed dogs, HD occurred in 42% of cases, but in other breeds of dogs it
was 45% out of the total number of the examined dogs.

Rottweiler breed dogs ill with HD in 88% of cases and dogs of other breeds in 60% of
cases were under 1 year of age (Table 2).

In order to find out whether the mean values of radiomorphometrical parameters of the
right hip joint (LX1 — LX7) differ from the mean values of the left hip joint parameters (KX1
— KX7) between the examined Rottweilers and other breed dogs, a verification was carried
out of radiomorphometrical measurements mutual correlations. Grouping of the obtained
radiomorphometrical parameters was important according to the dog breeds and then
according to the each hip joint separately.

A comparison of mean values of radiomorphometrical parameters of the right hip joint
between Rottweilers and other breeds of dogs with hip dysplasia

The hip dysplasia of the right hip joint in Rottweiler dogs was found in 24 dogs (67%
of cases) out of 36 examined animals but in other breeds of dogs hip dysplasia was detected in
17 dogs (65% of cases) out of 26 examined animals.

The mean values of the right hip joint parameters from LX1 to LX7 and standard error
in Rottweiler dogs and other breeds of dogs are given in Table 3.

Analysis of the mean indices of the following parameters: Norberg angle (LX1),
inclination angle (LX2), tangential angle (LX3), location of the geometrical centre of the
femoral head (LX4), lateral joint gap (LXS5), medial joint gap (LX6), and distraction angle
(LX7) has shown that there are no significant differences of the mean values of parameters
between Rottweilers and other breeds of dogs with hip dysplasia. (Assessment according to
percentage of the significance (P-value) level.)

It should be pointed out that the lowest significance level of the difference of
radiomorphometrical parameters was observed in Norberg angle (LX1) — 60%. That indicates
to the lowest difference of this parameter between Rottweiler and other breeds of dogs.
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A comparison of mean values of radiomorphometrical parameters of the left hip joint
between Rottweilers and other breeds of dogs with hip dysplasia

An analogous division of the left hip joint was carried out (Table 4). In Rottweiler
dogs, hip dysplasia of the left hip joint was found in 23 dogs (64% of cases) out of 36
examined animals, but in other breeds of dogs a unilateral hip dysplasia was observed in 16
dogs (61% of cases) out of 26 examined animals.

Analysis of the mean value of variables KX1 (Norberg angle), KX2 (inclination
angle), KX4 (location of the geometrical centre of the femoral head), KX5 (lateral joint gap),
KX7 (distraction index) and assessment of the difference between the breeds show evidence
that there are no significant differences of the above mentioned parameters mean values
between Rottweiler dogs and other breeds of dogs.

Calculating the mean value of radiomorphometrical parameter KX3 (tangential angle),
it is obvious that in Rottweiler dogs Xmean=22.56 (dispersion 406.07), but in other breeds of
dogs Xmean=6.37 (dispersion 581.45). By using T-test, is established that with a probability
P=97% in Rottweiler breed dogs tangential angle is larger in comparison with that in other
breeds of dogs (see Table 4, pagel16 and Table 15, Appendix 4, page 103).

Calculating the mean value of radiomorphometrical parameter KX6 (medial joint
gap), it is apparent that in Rottweiler dogs Xmean=2.88 with dispersion 0.69, but in other
breeds of dogs Xmean=2.2 with dispersion 0.26. By using T-test, it is found out that there is a
significant difference with a probability P=99%, i.e. in Rottweilers the medial joint gap in
case of hip dysplasia is larger in comparison with that in other breeds of dogs (see Table 4,
page 16 and Table 15, page 103, Appendix 4).

The lowest significance level of the difference of radiomorphometrical parameters of
the left hip joint is observed in distraction index (KX7) -62% and Norberg angle (KX1) -65%
that indicates to a greater value of these radiomorphometrical parameters compared with
others.

The established differences of radiomophometrical parameters probably are associated
with the influence of the genetic factor as well as an uneven load distribution on joints in
static and dynamics. To give a more precise answer, further and more expanded investigations
are needed in this issue.

A comparison of mean values of radiomorphometrical parameters
of the right and the left hip joints in Rottweiler breed dogs

Due to the fact that the process of dysplasia may occur in both the right and the left
hip joint or in both concurrently, it is important to detect correlations between mean values of
radiomorphometrical parameters of both hip joints. The need for further analysis was also
suggested by the differences of radiomorphometrical parameters detected above in the left hip
joint between Rottweilers and a group of other breeds of dogs.

In order to carry out these calculations, data on the right and the left hip joint in
Rottweiler dogs were used (Table 3 and Table 4).

The mean values of radiomorphometrical parameters of the right and the left hip joint
of hip dysplasia affected Rottweiler dogs were compared (Table 3 and Table 4), and there
were not found significant differences between Norberg angle (KX1 and LX1), inclination
angle (KX2 and LX2), tangential angle (KX3 and LX3), location of the geometrical centre of
the femoral head (KX4 and LX4), lateral joint gap (KX5 and LX5) and medial joint gap (KX6
and LX6) and distraction index (KX7 and LX7) parameters because level of P-value is lower
than 95%.
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A comparison of mean values of radiomorphometrical parameters
of the right and the left hip joints in other breeds of dogs

The compared mean values of Norberg angle (KX1 and LX1) inclination angle (KX2
and LX2), tangential angle (KX3 and LX3), location of the geometrical centre of the femoral
head (KX4 and LX4), lateral joint gap (KX5 and LXS5), distraction index (KX7 and LX7) of
radiomorphometrical parameters show evidence that there are not significant differences
between the mean values in other breeds of dogs (level of P-value is lower than 95%).

Contrary to Rottweilers, in this group of dogs, differences of one radiomorphometrical
parameter was observed, namely differences of the medial joint gap (X6) between the right
and the left hip joint (KX6 and LX6). Comparing the mean parameters of the medial joint gap
between both joints (KX6 and LX6) show that there is a significant difference - KX6yean=2.20
with dispersion 0.26 and LX6,6,,=3.06 with dispersion 1.34. In this group of dogs, the right
medial joint gap is larger than the left medial joint gap in case of hip dysplasia (P value level
is 99% (Table 4).

Compliance of the radiomorphometrical parameter indices with
the clinical lameness syndrome in Rottweiler breed of dogs

In this chpter we have verified to what extent health or clinical lamenes of dogs
comply or does not comply with indices of morphometrical parameters.

It means whether health or clinical condition of Rottweiler and other breeds of dogs is
considered as healthy, i.e. the lameness syndrome is not clinically observed, but the assessed
parameters from X1 to X7 does not comply with the norm (morphometrically HD is found);
or vice versa — dogs are assessed as clinically ill (clinically the lameness syndrome is
observed) and the assessed parameters from X1 to X7 comply with the norm
(morphometrically HD was not found).

In Table 5, the total number of examinations, their compliance or non-compliance
with lamenes syndrome and HD diagnosis made by radimorphometrical method as well as the
percentage of non-compliance are given.

The data in Table 5 suggest that we may affirm that, except parameter X5, in case of
HD diagnosis lameness was observed, but in two cases, that makes 3% in dogs with HD,
clinically lameness syndrome was not observed. This fact has is of great practical importance
than can help the veterinarian to convince the animal owner why a clinically healthy dog must
be excluded out of reproduction.

Analysis of the data in Table 5 show convincingly that parameter X1 (Norberg angle)
is informative enough to be used in hip dysplasia diagnostics without other parameter
determination

Compliance of the radiomorphometrical parameter indices with
the clinical lameness syndrome in other breeds of dogs

In other breeds of dogs, the hip joint radiomorphometrical parameters are evaluated
and arranged similar to those of Rottweiler breed of dogs. Table 6 presents the total number
of observed cases, their complience or non-complience with the HD diagnosis as well as
percentage of non-compliance.

Table 7 shows that except parameter X7, in case of HD diagnosis lameness was
observed, but in two cases, that makes 4%, clinically HD lameness syndrome was not
observed. In this group of dogs, as it was in Rottweiler breed dogs, radiomorphometrical
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parameter X1 (Norberg angle) is informative enough, to be used in hip dysplasia diagnostics
without other parameter determination.

To make the information picture of some radiomorphometrical indices more obvious
concerning HD diagnostics in Rottweilers and other breeds of dogs, a graphical figure of the
obtained results is developed (Fig. 8).

In cases when a non-compliance of the norm of Norberg angle with diagnosis within
the range of 3% in Rottweiler breed of dogs and 4% in other breeds of dogs, as it was seen
above, a linear regression analysis was used to find out which of radiomorphometrical
parameters (X2 —X6) could be more informative and could be used for making diagnosis
(HD) and for verifying it.

In this research, non-compliance between diagnosis in Rottweiler breed dogs was 3%,
but in other breeds of dogs - 4% of cases. In such cases, to make the picture more obvious
about the other radiomorphometrical parameters (X2 — X6) importance, the multifactorial
linear regression analysis was carried out. For that purpose determination and correlation
coefficients were used. Numerical values of the parameter X7 (distraction angle) were not
used for calculations in those cases as the examination number was too small or inadequate.

Mutual agreement of radiomorphometrical parameters
in Rottweieler and other breeds of dogs

In order to investigate the linear correlations between radiomorphometrical parameters

(X1 — X7) correlation coefficients were calculated (r = +J/R 2), and presented in Table 7.

It should be pointed out that correlation coefficient r characterizes only closeness
between parameters.

Analysis of the obtained correlation coefficients demonstrates that there is a linear
correlation between of some of the radiomorphometrical parameters. A close correlation can
be predicted between Norberg angle (X1) and the location of the geometrical centre of the
femoral head (X4) (r=0.82), and a medium linear correlation between Norberg angle (X1)
and the tangential angle (X3) (r=0.64).

It means that to make the HD diagnosis more precise, apart from the Norberg angle
value also the indices of location of the geometrical centre of the femoral head (X4) and the
value of tangential angle (X3) may be used, and indices of location of the geometrical centre
of the femoral head are more important than those of indices of tangential angle.

The other parameters — inclination angle (X2), width of the lateral joint gap (X5),
width of the medial joint gap (X6) and distraction index (X7) have a poor or insufficient
correlation; it means that these radiomorphometrical parameters are less important than
Norberg angle (X1), location of the geometrical centre of the femoral head (X4) and
tangential angle (X3) in making diagnosis.

The verification results of mutual correlations of radiomorphometrical parameters
show evidence that in obvious cases analysis of Norberg angle is enough, but in obscure ones
other parameters should be used.

For more detailed investigation of mutual correlations of radiomorphometrical
parameters, they were verified also in Rottweilar and other breeds of dogs separately.

Evaluation of significance of radiomorphometrical parameters
by multi-factorial linear regression analysis in Rottweiler breed dogs

Carrying out calculations, health status is assumed as a variable which has three

values: 0 — dog is healthy, 1 — dog is unilaterally ill, i.e. one hip joint is affected, and 2 — dog
is bilaterally ill, i.e. both hip joints are affected.
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First, multi-factorial linear analysis was carried out using data on both hip joints. The
obtained results about multi-factorial linear analysis are as follows:

correlation coefficient r=0.7532,
determination coefficient R*=0.5673.
Results are given in Table 8.

Evaluating radiomorphometrical parameters, it is obvious that the most significant
parameters are X3 and X5. The importance of other parameters is the following — X6, X4 and
X2.

Analysis of parameters of the right and the left hip joint carried out separately suggest
that there is a close linear agreement between the diagnosis of the disease and other variables
because the correlation coefficient r=0.86 and determination coefficient R°= 74. This shows
evidence that other parameters (LX2-LX6 and KX2-KX6), in all, help make the diagnosis of
hip dysplasia more precise and verify it.

Multi-factorial linear regression analysis
of radiomorphometrical parameters in other breeds of dogs

Similar to Rottweieler dogs, the verificationis carried out in other breeds of dogs. The
results of multi-factorial regression analysis are as follows: correlation coefficient r=0.7432
and determination coefficient R?=0.5524.

Results are given in Table 9.

The results show that the most significant parameters are X4 and X3. The importance
of other parameters is the following — X6, X5 and X2.

If the multi-factorial regression analysis is carried out separately for the right and the
left hip joint in other breeds of dogs, the results are as follows:

correlation coefficient r=0.87,

determination coefficient R*=0.77

Results presented in Table 9 show a close linear agreement between the diagnosis of
the disease and other variables, and the obtained equation considers 77% of all measurements.
That shows evidence that other variables, in all, help make diagnosis more precise and verify
it.

A comparison of results of multi-factorial regression analysis of radiomorphometrical
parameters between Rottweiler and other breeds of dogs

Consequently, the obtained calculations show that only one of the parameters
(measurements) may be used to make the hip dysplasia diagnosis because the parameter X1
(Norberg angle) is informative enough to be used in making the preliminary HD diagnosis. In
uncertain cases, to make the HD diagnosis more precise and to verify it, all parameters
(measurements) should be used; that is suggested by data of multifactorial regression analysis.

Verifying the dependence of the parameter X1 (Norberg angle) of the breed, it was
found that this parameter does not depend on the breed of a dog, while the other parameters
were found different in Rottweilers and other breeds of dogs. If all the parameters are used
together to make the HD diagnosis more precise, then differences between the breeds of dogs
are not observed.
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ANALYSIS OF RESULTS AND DISCUSSION

According to the collected results, bilateral hip dysplasia was established
radiographically in 21 cases in Rottweiler dogs, only in the left hip joint HD — in 2 cases, only
in the right hip joint HD — in 3 cases, but in 10 cases HD was not established.

In the group of other breeds of dogs, hip dysplasia was established in 13 cases, only
in the left hip joint HD — in 3 cases, only in the right hip joint HD — in 4 cases, but in 5 cases
HD was not established.

The collected data of anamnesis show that hip dysplasia facilitating factor is irrational
nutrition of the growing dogs with food rich in calories and energetic value, as well as with
unconsidered amount of food additives containing calcium and vitamin D.

A comparison of radiographic data and clinically established lameness syndrome
showed that not always the radiographic diagnosis of hip dysplasia corresponded with
clinically observed lameness syndrome manifestation.

Importance of Norberg angle (X1) in HD diagnostics

The International Association of Cynology (FCI, Federation Cynologique
Internationale) in 1983 adopted requirements that dogs in which hip joint are bilaterally
congruent and Norberg angle is 105° or larger are considered as hip dysplasia unaffected or
free from HD (Brass, Paatsama, 1983).

In this research, diagnostics of HD in the investigated animals were based on the
criteria defined by FCI. After collection of the results, it was established that bilateral hip
dysplasia occurred in 51.6% of cases out of 62 examinations, unilateral HD — in 24.2% of
cases, and in 24.2% of cases HD was not diagnosed.

Also, Morgan (1988) has pointed out that hip dysplasia is not diagnosed in dogs
whose Norberg angle is 105° and larger. Similarly, Slatter (1985), Whitick (1974), Henry
(1992), MacLaughlin, Tomilson (1996) have indicated to the importance of the size of
Norberg angle.

Benifield et al. (1996) have carried out investigations and have found that the average
Norberg angle size in German shepherd dogs is considered 104.99° + 4.12°, but in Belgian
Malinois dogs it is 104.97°+ 3.83°.

Smith (1993), referring to OFA has stressed that in dogs with a Norberg angle size
89° may be normal hip joints. It indicates that the Norberg angle size 105° not always is a
decisive argument in HD diagnosis of dogs. Also, Culp et al. (2006) has a similar opinion,
saying that sticking to 105° often causes both incorrect positive and negative diagnoses. The
above mentioned opinions show that there is no consensus among authors about the
importance of the Norberg angle size in making HD diagnosis. Smith et al. (1993) also
express such an opinion.

Our research showed that in Rottweilers ill with HD Norberg angle of the right hip
joint was 88.12+2.57° and in other breeds of dogs — 86.58+5.27°, but of the left hip joint it
was 90.56+2.48° in Rottweilers and 88.68+4.7° in other breeds of dogs. Thus, this research
confirms that FCI prescribed 105° criterion is informative enough morphometrical parameter
in making HD diagnosis in dogs.

In dogs of this research, significant differences of mean numerical values between dog
breeds were not detected (see Table 3 and Table 4).

The less is the angle size the more expressed is the joint subluxation and
incongruence. Detection of such a condition of dogs indicates a potential sequel may result in
joint arthrosis.

40



A noteworthy condition is the dog’s age. According to FCI data, large breed dogs
should be at the age of 1 year and 6 months to be diagnosed hip dysplasia (Brass, Paatsama,
1983). This age limit is prescribed because dogs at this age are considered matured and
further changes in the skeletal structure are not expected as it is in young and growing dogs.

Importance of inclination angle (X2) in HD diagnostics

A normal inclination angle has a significant role in hip joint biomechanics. Authors
are of different opinion about the standard quantity of the inclination angle (Hauptman et al.,
1985). Fox and Burt (1987) consider that a normal inclination angle should be 145°.
Retenmaier and Constantinescu (1991) have reported that a normal inclination angle is 146°,
while Braden and Prieur (1992) are of the opinion that the average size of inclination angle is
149° with fluctuation ranging from 141° to 157°.

Regarding the dog breeds, Banifield and Baret (1996) have carried out investigations
and have found out that in healthy German shepherd dogs the average size of inclination
angle was 132.49°+5.00°, but in healthy Belgian Malinios dogs — 132.55°+ 4.51°. In the same
breeds of dogs ill with hip dysplasia, the average inclination angle size was 132.58°+5.35° and
128.69°+3.39° in German shepherd dogs and in Belgian Malinios dogs, respectively.

Analysis of the available literature sources show that the biomechanical activity of the
hip joint is also negatively influenced by both the decrease of this angle and the increase of it.
A decreased inclination angle, according to Morgan and Stephen’s (1985) results, causes
erosion of the dorsal part of the femoral head joint cartilage.

By increasing the inclination angle, the sum of the force factors affects the hip joints.
Excessively increased forces increase the laxity, incongruence and possibilities of
degenerative changes of the hip joints (Madsen, Svalastoga, 1994; Cook, Tomilson,
Constantinescu, 1996).

In this research, the average inclination angle indices in Rottweiler dogs were
136.89°+ 79.74°, but in other breeds of dogs it was 135.66°+ 59.09°.

These indices suggest that there is not a significant difference between Rottweilers and
other breeds of dogs evaluating by percentage of the significance value (P=67% of the left hip
joint and P=72% of the right hip joint).

In the present research, comparing the mean values the size of inclination angle ranks
in the third place after Norberg angle indices, but according to the significance of the
parameter (p-value) it ranks in the sixth place.

The size of inclination angle may be considered as additional morphometrical
measurement in the hip dysplasia diagnostics. This angle may be considered pathologic
starting from157° and wider, as well as 132° and narrower.

Importance of tangential angle (X3) in HD diagnostics

In the literature sources available, there are comparatively few data on normal size of
the tangential angle. However, some authors have reported that there is agreement between
subluxation degree and the craniodorsal rim slope of the acetabulum, that actually is
tangential angle (Hauptman et al., 1985). With a smaller subluxation degree the slope angle is
18°, but with a larger subluxation degree tangential angle is 40°.

Plahotin, Belov and Mustakimov (1990) consider that using a skiagram worked out by
Mitin, a negative tangential angle complies with a standard, while in pathologic cases this
tangential angle is positive (size of angles is not mentioned).
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In this research, both positive and negative numerical values have been established. In
Rottweiler dogs, the tangential angle size was from minus 30° to 48° with average value
17.70°+3.61°, but in other breeds of dogs it was from minus 38° to 63° with average value
9.82°+ 6.20°.

When determining tangential angle, it is important to evaluate whether this angle is
positive or negative. The positive angle will indicate dysplasia of the hip, the negative angle,
in its turn, will not indicate dysplasia of the hip. The numerical quantity of the angle does not
have a significant value to be used as a diagnostic quantity of the hip dysplasia.

In our investigations, the average angle size in Rottweilers and other breeds of dogs is
positive indicating hip dysplasia, namely, the positive angle value (a positive angle) tend to
indicate hip joint subluxation, which is one of the HD radiological (radiographic) signs.

Evaluating the mean values of the parameter, differences were detected, i.e. tangential
angle is larger (P=98%) in other breeds of dogs than that in Rottweiler breed dogs (P=86%),
see Table 3 and 4.

According to evaluation of correlation coefficients, a medium close correlation was
established between Norberg angle and tangential angle (0.64) that indicates the parameter
importance or value (Table 7).

As to the significance evaluation, tangential angle ranks in the second place after the
Norberg angle size (in Rottweilers p=0.022, in other breeds of dogs p=0.48), see Tables 8
and 9.

Importance of location of the geometrical centre
of the femoral head (X4) in HD diagnostics

If the geometrical centre of the femoral head is located laterally of the sagital line, it
indicates the joint subluxation (one of the signs of HD). In the available literature sources, a
method to be used in HD diagnostics was found only in Morgan‘s description (1985).

To make this parameter more informative, this method was supplied with positive and
negative numerical values within the scope of the present investigation, i.e. the medial
location of femoral head geometrical centre was given as a positive numerical value, but the
lateral location with a negative numerical value.

Comparing the average parameters of location of the geometrical centre of the right
and the left side of the femoral heads (KX4 and L.X4) between Rottweilers and other breeds
of dogs, it is obvious that there is not significant differences between the right and the left hip
joint parameters (KX4 P=65%, LX4 P=73%), see Tables 3 and 4.

Carrying out the verification of morphometrical mutual agreement, a close agreement
was established between parameters X1 (Norberg angle) and X4 (location of the geometrical
centre of the femoral head); the correlation coefficient was r = 0.82 (Table 7).

According to the performed calculations and comparison of Rottweilers and other
breeds of dogs, hypotheses may be drawn that location of the geometrical centre of the femur
is not informative enough to be used as the only parameter in HD diagnostics without using
other ones despite of the close correlation.

This was also confirmed by a multi-factorial linear analysis, and LGCFH ranked in the
third place according to the significance level p value (Tables 8 and 9). Therefore, a
reasonable conclusion may be drawn that location of geometrical centre of the femoral head is
a significant radiomorphometrical parameter in Rottweiler and other breeds of dogs that could
be supplementary used in the hip dysplasia diagnostics.
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Importance of the lateral hip joint gap (X5) in HD diagnostics

Information on the importance of this parameter in HD diagnostics in the available
literature sources was little. Banifield and Bartel (1996) have reported that correlation
between the width of the joint gap and HD does not exist.

Within the framework of this research, the width of lateral hip joint gap was
determined of both hip joints in Rottweilers and other breeds of dogs and both these
measurements were compared and statistically analyzed.

Evaluation the mean values and dispersion analysis in Rottweieler dogs show that
KX5mean=1.94 with dispersion 1.28 and LX5en=1.7 with dispersion 0.95. In other breeds of
dogs, KX5mean=1.78 with dispersion 1.32 and LX5;.n=1.41 with dispersion 0.81. These
results indicate that the difference of the lateral joint gap between the right and the left hip
joint is not significant in Rottweilers and other breeds of dogs.

It was established, using verification of agreement of morphometrical measurements
and detecting their value of importance that the lateral joint gap was not informative enough
to be used in HD diagnostics without other variables. This confirms Banifield and Bartel’s
(1996) opinion. This is confirmed also by a linear regression analysis, and lateral joint gap
parameter ranks in the fifth place after Norberg angle (Tables 8 and 9). The results indicate a
poor correlation between Norberg angle and width of the lateral joint gap (r=0.06) (Table 7).

Importance of medial hip joint gap (X6) in HD diagnostics

Similar to the lateral hip join gap, information in literature on the medial hip joint gap
is rather scanty. Banifield and Bartel (1996) are of the opinion that correlation between the
medial joint gap size and HD is not sufficiently close.

In this research, we determined the medial hip joint gap size of both hip joints in
Rottweiler and other breeds of dogs.

Medial joint gap (X6) of the left hip mean indices and dispersion analysis in
Rottweiler breed dogs is as follows: Xiean=2.88 with dispersion 0.69, but in other breeds of
dogs Xmean=2.2 with dispersion 0.26. These results indicate a significant difference with
probability P=99%, i.e. in Rottweiler dogs the left medial hip joint gap is wider than that in
other breeds of dogs (Table 4).

Performing analysis of the right hip joint, no differences were found of the medial hip
joint gap between the dog breeds (P=70%).

Comparison of the left and the right hip joint medial gap parameters (KX6 and LX6)
and dispersion analysis in Rottweiler dogs show evidence that Rottweiler dogs do not have a
significant difference of the medial joint gap between the right and the left hip joint, but in
other breeds of dogs differences of medial joint gap between the right and the left hip joint
are significant (P=99%): KX6mean=2.2 with dispersion 0.26, but LX6,6,,=3.06 with dispersion
1.34, i.e. in other breeds of dogs the right medial joint gap is wider than the left joint gap.

As to significance of this parameter, it ranks in the fifth place after Norberg angle.

Thus, our investigations basically confirm Banifield and Bartel’s (1996) idea that
correlation between the medial joint gap size and HD is not close enough. Nevertheless, in
our research, differences have been established of the medial joint gap both between the
breeds and differences between the right and the left hip joint in dogs of other breeds.
Possibly, such difference, on the one hand, is associated with the different load on both hip
joints of the dog’s static and, in particular, dynamic condition (performing functions of
movement), but, on the other hand, it might be as an early messenger of dysplasia of the hip.
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In all, the obtained results indicate that the medial hip joint gap size is not informative
enough to be used as a separate variable in HD diagnostics without other
radiomorphometrical parameters.

Importance of distraction angle (X7) in HD diagnostics

Smith, Biery and Gregor (1990) are the first who introduced in veterinary literature the
application of the distraction index (DI) in the hip dysplasia diagnostics. The authors
recommend a dorsoventral position of the animal with perpendicularly raised and laterally
forced moved hind legs. This index is established from 0 to 1, where 0 means a complete joint
congruence and 1 indicates an utmost joint laxity. The permissible standard or quantity of the
distraction index is 0.3, but an increased distraction index (above 0.3) indicates the joint laxity
that later may cause a joint subluxation resulting in HD (Smith, 1995; 1997). According to
Smith’s (1997) opinion, this method can be used in dogs from 4 months of age, as with the
animal growing till 24 months it changes very little.

In this research, we used the dorsoventral projection recommended by Smith, Biery
and Gregor (1990), but contrary to these authors hind legs were placed in a stretched
horizontal projection.

The mean parameters of distraction index of the right hip joint (LX7) and results of
dispersion analysis in Rottweilers and other breeds of dogs show that in Rottweiler dogs
Xmean=0.45 with dispersion 0.09, but in other breeds of dogs Xiean=0.31 with dispersion
0.009. This variable with a probability P=94% (that is close to significant) of the right hip
joint in Rottweiler dogs is insignificantly more expressed than in other breeds of dogs.

The mean parameters of distraction index of the left hip joint (KX7) show that in
Rottweiler breed dogs Xpe.n=0.30 with dispersion 0.04, and in other breeds of dogs
Xmean=-0.27 with dispersion 0.04. Results of statistical processing indicate that there is not a
significant differences of distraction index between Rottwielers and other breeds of dogs
(P=62%).

A comparison of the mean distraction index parameters and results of dispersion
analysis (KX7 and LX7) in Rottweiler dogs show that KX7,e.,=0.70 with dispersion 0.04, but
LX7mean=0.45 with dispersion 0.09. This suggests that the difference between the right and the
left hip joint distraction index is not significant (P=93%).

This investigation has established that in Rottweiler dogs distraction index is increased
as well as this breed has a difference between the right and the left hip joint distraction index,
i.e. it is increased in the right joint.

Verification of the mutual agreements of radiomorphometrical measurements, allows
to afffirm that distraction index is not informative enough to be used in the hip dysplasia
diagnostics without using other parameters; nevertheless, DI is valuable because this method
may be used in growing puppies starting from the age of 4 months when other methods do not
provide objective results yet.
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CONCLUSIONS

Out of the total number of examined animals 75% of dogs were HD affected, out of
which 72% were males and 28% were females. That suggests that HD is a serious
orthopedic problem in different breeds of dogs.

In Rottweiler breed dogs HD occurred in 42%, but in other breeds of dogs — 32% of
cases out of the total number of the examined dogs.

The hip dysplasya affected Rottweiler breed dogs in 86%, dogs of other breeds - in
60% of cases were younger than one year.

The Norberg angle size is the most important and the most universal
radiomorphometrical parameter in diagnostics of hip dysplasia. In Rottweiler breed
dogs ill with HD, the average size of Norberg angle was 89.3°, but in healthy dogs —
110.3°. In other breed of dogs ill with HD, the average size of Norberg angle was
87.6°, but in healthy dogs — 109°.

In Rottweiler dogs, in suspicious and uncertain cases to approve and make the
diagnosis more precise according to the significance of factors the following
measurements may be used: medial joint gap (X6), tangential angle (X3), inclination
angle (X2), location of the geometrical center of the femoral head (X4), and lateral
joint gap (X5).

In other breeds of dogs, in suspicious and uncertain cases to approve and make the
diagnosis more precise according to the significance of factors the following
morphometrical measurements may be used: location of the geometrical centre of the
femoral head (X4), tangential angle (X3), width of the medial join gap (X6), width of
the lateral joint gap (X5), and inclination angle (X2).

In 3% of Rottweiler breed dogs with radiomorphometrically detected HD diagnosis,
the clinical lameness syndrome was not observed. In other breeds of dogs, the
lameness syndrome was not observed in 4% of cases.

PRACTICAL RECOMMENDATIONS

To make the hip dysplasia diagnosis, the most universal radiomorphometrical
parameter — Norberg angle is recommended to use.

In uncertain cases, for diagnosis precision radiomorphometrical parameters from X2
to X7 may be used additionally: inclination angle (X2), tangential angle (X3), location
of the geometrical centre of the femoral head (X4), lateral joint gap (X5), medial joint
gap (X6), distraction angle (X7). In Rottweiler breed dogs, according to the
significance of factors, the following radiomorphometrical parameters may be used in
the given order: medial joint gap (X6), tangential angle (X3), inclination angle (X2),
location of the geographical centre of the femoral head (X4), and lateral joint gap
(X5). In other breeds of dogs, for diagnosis precision the following
radiomorphometrical measurements may be used in the given order: location of the
geometrical centre of the femoral head (X4), tangential angle (X3), medial joint gap
(X6), lateral joint gap (X5), and inclination angle (X2).
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