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Abstract

Dilated cardiomyopathy (DCM) is one of the most common cardiac diseases in dogs. Prompt
diagnosis of the disease is very important as it may lead to fatality in undetected and untreated
cases. This study was carried out to investigate and identify the echocardiographic and
radiographic indicators of dogs with DCM by sex, sterility status, breed, age and weight. For
this purpose, using echocardiography and radiography, various parameters of the left ventricle
and VHS (Vertebrae Heart Scale) of all dogs with DCM were measured. The results showed that
the highest rate of prevalence was related to unsterilized male terrier dogs with the age of 6-9
years and body weight of 5-10 kg. The echocardiographic findings showed that there were
significant differences in different ages (p=0.05) between the parameters of [IVSs
(Intraventricular Septum at end Systole) and LVDs (Left Ventricular Internal Diameter at end
Systole) in male and female DCM dogs, EF (Ejection Fraction) and FS (Fractional Shortening)
of different sterility status, LVD (Left Ventricular Internal Diameter) and RVD (Right
Ventricular Internal Diameter) of different breeds, all parameters measured in different weights
and EF, LVDd (Left Ventricular Internal Diameter at end Diastole) and LVDs. The average
VHS of dogs with breed, age, sterility status and different weights with DCM were significantly
different from each other (p=0.04, p=0.04 and p=0.01). But, the findings showed that gender had
no effect on VHS change. It seems that detection of the canine population with DCM disease
according to related diagnostic imaging findings can help in the early diagnosis of this disease.
Moreover, the findings of this research can be considered as a valid reference in the examination
of different dogs with DCM.

Conflict of interest: None declared.

Keywords: Dilated cardiomyopathy, Dog, Echocardiography, Myocardium, Radiography.


https://doi.org/10.30495/jvcp.2023.1982423.1400

WAV i AFY Gl 85 olo & o)lad AV 0)9 S50y (2Kl puolib ]

DOI: 10.30495/JVCP.2023.1982423.1400 " gh Al

Gz B ol Sl SIS gsl) s B1S go)lS 5ST andlae
S 55 5 sbXl s

\‘dﬁu b\?'w f)‘,.;dl? J-:«? ‘eic-\’dyu ab‘}d‘,&s ows ;‘wl?“ ‘j’.‘:‘,’

N P AP 35T o&sls Sa suals pnmeasid 0dSK2ils « Sdsmsls (54 3l e (585 )
Ol Ol (Dliios 5 ke Aoty ol sl3T olKls (S8 pals pmnasis 0 dSLils a5 ke 05 8 skl =Y
Ol Ol Ol oKl Ol (K puals 0dSils (S suels o 50 (g1 585 -

P M o isls S pualsl o 0 dSCisls Al ys 5 AL ek 05,8 bl ¥
mnmasouleh@srbiau.ac.ir : L3l J sions 0w 557

[QAERIAZN JL@ U,:JJ,_.)Q VoYY cdlas ol ys)

0 S

am amilz ol opl el LK 5 glagg b RIS &~ (Dilated Cardiomyopathy; DCM) bl (54 g0 593,18
@Y el 51 0T 1 30 4y SRS o (e 4 3 90 Dis Ol S o g ol (s 5525 Bl ys 5 ol o
4y 1, DCM ay Shie slacKr 315 0515 5 315 53,05 551 glapas s 4 s plol cgr OF 51 bl adlan ool s 55
4 Ity 5 P E )5 551 5 ealital b ol s led alalid 5 ()51 <005 5 G 15 ol Comdy (i S
A (S5l DCM & M sl K (Vertebral Heart Score; VHS) i (glo ,ge wlids o ol e sl el o 5
0=Vt (535 %035 33 5 Il F-8 i 05,5 5 315 0l s 5 SR 4 bgr o e Oljoe oo by 45 313 OLES S
LVDs 5 (Intraventricular Septum at end Systole) IVSs sl zal )y oy 45 515 OLS o8 S S50, 551 gaaisl e pf‘,.las
FS s (Ejection Fraction) EF <, 5 e5ls DCM 4z M &K ;3 (Left Ventricular Internal Diameter at end Systole)
Right Ventricular ) RVD 4 (Left Ventricular Internal Diameter) LVD (idise e Cuay (Fractional Shortening)
Left Ventricular ) LVDd EF 5 cilises glad)y o sded (5 ,=S03Il 5o o)l olad cilises slasl (Internal Diameter
Sl e (P=1/00) 3,05 34y 5,05 sme gyl sl «ilises e 43 LVDs | (Internal Diameter at end Diastole
39 Rdeen 1 Oglite (g,l3 me Sp 0 4 ccilisen 505 5 eeds Candy (w313 )15 DCM & S slaKe VHS
s Mo Corar SSLS 45 Ui o0 i 5l VHS 1ok 55 (6 080 G 45 S aseia Lol (p=2/Y gp=2/+F p=+/2¥)
OF 51 hles S (ke o pinss) padeli 4 Ll o T 4 by o (o3 (503 5 0 55 SBABL ol ) DCM (5o
Db S s pine e Sl5e 4 DCM b W (B ) 2 53 Kl g0 S0l bl slaaly s S

K (BIF 53,8 ST 31 S g3l 35 goe (Bl 5l sma 23,18 1ol glS

Y4


https://doi.org/10.30495/jvcp.2023.1982423.1400

O g (ol 1ty

S s8 3I5 a3 o 8 (oladl Fhgpog 6 S5l 5 S0, 58] adlne

«(Meurs et al., 2001) s S (Jonsson, 1996
S, sl & (Baumwart et al., 2005) .S\
Calvert et ) o 55 5 (Spleeper et al., 2002) I
b Sl S olen b iy L s (al., 1982
e a0 S gl Al s 0,5 0 s e e 5
e dBb 5 i e edal Cdle Oy a5
L S slagbmal Jds a5 ol 2L
5 b Sloles b Sl s 5 e sl (S35 50
033 i o Wil ool jasis BB IS 5l 581
Solos iy 5l g Ypeme 5 305 oL LT al> o
(Grady etal., 2004) &S s 350 «Jsl ad> 0 )5

(B sl by aidS Gl s, Sl S
Vertebral Heart ) 3 gls , ¢o Lo 5 —Sojl Ll
s 5, 5 dsb ol s S ol (Scale; VHS
Gl OF 3l 5 355 on (5 So31 0l o e " @ S
Ko 38 05y 4 ik glag s jasis
Luciani et al., ) 555 . osleel (Cardiomegaly)
Ol g a5 VHS (6, Se3lul 5,158 o) (2019
4S Clodd plonil Sl oM V0 (555 2 Jax
V 1, Law VHS ‘o3l Sl cgioa OF s
ay 4l ol Sl s 03l 4 Wles sad Dol 474V
LS 5 lasolen aeds lp Gl o Ol
.(Buchanan and Bucheler, 1995) Sgh oo oslaial

53 5 6,50 cilies Slalas (0 5S6 Ol OF
am by e slis 8 3 VHS o Seslull o s
o=l ool S o0 Pl s sl s
S =S el 5 ol andllas el 5l sl e e
Gl il 5 BS ol 5 b 5IVHS
Sl 2308 4 N glalSlw 1S 55,8 s

4o e
5l 23,5 « (Cardiomyopathy) SU s 55,18
3 Shes st o go 45 355 0 GBI s o
i b Va8 520 8 S S SO
Maron et ) Loes ol on ol e Uoojlsns Culis
daSbsme 8 gl o sl 5 S (al., 2006
Dilated Cardiomyopathy; ) sl.sl S s 55,8
G ol gLl o5 e sole ol &S A3l e (DCM
g 7S 5 st G5y ST s Sas I
Sl 3,8 s ke (Pinto et al., 2016) ol L5
g SB s S5 bty il o3l sl
Simpsonetal., ) ol JLSL S a5 5 sl
OF 5l 4 cul als e slils 5lew o0l (2016
Slalon (K55 sl g an Ol e adex
S ki) o s el ¢l o Spots
5 (S Dl 5 ST g 5T (s ard Jolpe
(G sS pamime coeld ) Gdae slge S s seS
Adin et al., 2019; ) 5 45 o Ll (psedo 5 E pslus
ool .(Packer et al., 2016; Freeman et al., 2007
3 et B @l (s5lag e 53 DCM a5 aus
o |y Sl Sl a5 ol (glaze ps oluU
b ;s 45 (Calvartetal, 2000) aas . 5,5 3G
L oo ge o3l b el slasls sacKa 51 arms
5 byl sl5s gl s Lal sy o otis S5
Martin et al., ) culed s 5,058 S (S5 S
slaals 5 5 Sds ol 4Dl Ol 42l (2009
R 4S5y s (el 55158 o slie (Cilisee
el S i Sadls e by 5 S 3
Tidholm & ) .JibG 45 (Gooding et al.,1982)

WY



WA+ slbxis AFT il S5 oy o ojleud Y 6590

Sbjsals (alKileyd il

LS AL ol LUkl pis sl (40
Slestical L 0T b s as as olowil Y/7-0/0 MHz
Right ) ceuly JU )b ol 51 sl el
(Long axis view) J_k , s=s sles 5> (Parasternal
o ks (4 chamber level) glo o> ¥ d> 0 5>
Right Ventricular ) J gl Ll js culy o
o5 S 54> slai 5 (Internal Diameter; RVIDd
Aortic ) &, 51 a2y, > = > (Short Axis View)
(Left Atrium; LA) - ;- Jas L3 (Root Level
S e SaS Al eomen IS (Sl
GO Wl d_ae e 1> » ;5 (Motion  Mode)
o shesleeul L (Papillary  Muscle Level)
“o, 93 Cwls (Teichholz’s formula) J; 3G
Intraventricular ) Jywbs slgnl 5 daye
ks =1 Les (Septum at end Diastole; 1VSd
Left Ventricular Internal ) Jsuls slesl 53 o
ok 5131 ks (Diameter at end Diastole; LVDd
Left Ventricular ) Jywbs gLl )5 =
cwlss (PosteriorWall at end Diastole; PWd
Intraventricular ) Jsw 53 —day s ol 5

ok A=l Las (Septum at end Systole; IVSs

Left Ventricular Internal ) J s slgsl 53 o
ok sl31 ks 4 (Diameter at end Systole; LVDs
Left Ventricular Posterior ) J s slesl 53 o
aslsl 53 .05 (5 ,Se 310 (Wall at end Systole; PWs
«(Ejection Fraction; EF) _ig> .S oS —
Fractional ) = 1 lay & ae 0U i oS A s

5405 (5 xS e310l |, (Shortening; FS

AR

Sy baa3ll 4 55 OF 35 055 Sta 5 olS]
Odes 033 9 outs Cand g 30 (i (s
Olger bl 5 osdle G )b OF 51 b Lpd (skives S
SIS 52,8 S o3l K s olew cnl pand

555 o 03,5 n

CIETPIEIRe

VPO BT gladle b ol anlllas 1ol g -
O o S Sl Ol o (Ul )
olee Cos o)l G Kl led olods ol
S L& sl ol s aw $ 15 LS S
S 5 ity s L5 G (olo 4 S S
Sl S sl ag 5l Ly LA 62l CL;-)\ RFS
ol 51kl 1S pnly Juld ) 51 skl
s (Right Lateral Recumbency; RLR) c—.i,
<al_>.u'lj (Ventral Dorsal; VD) J_w,s-Jl =5
o o o)t S K (1S 458 S
s oS s el &Ll Jle s a5l 5 e ol
55 bl axels Ol sie 4 .(Cornell et al., 2004) s
Sleasl ol e dle e dsan S b
Conds 5 e o o 3135 B1S 3,LS S
iz (DA O35 et S o 5 0T ek
3550 GBS DUl om0 500 5 odle Cornds
Huoiugg&wﬁmq@ww
e 5 amws O wcl S3 @ oY A5 S il
Lo alinle Sontanw b o8 (goley €655 8 (glls &S
L Gl Lo andllas 1 s g ol

S 315 )L ST (15 50,15 551 plonil o goni -
Esaote Mylab ) ¥+ Lle <5131 ol8xws 31 eslizal L



O g (ol 1ty

S s8 3I5 a3 o 8 (oladl Fhgpog 6 S5l 5 S0, 58] adlne

Ot S S bols s Goben pl G118
M3V (Ao FY/Y) 5 5 eadB VY JALA S 4
VW) il s 5 o398 ¥ ((ds s YY) 50y
sl 3 (o3 V) bl el o335 Y 5 (A s
B g A 3350 55 i a5 5 el glaesds
RO ST P SFSS0 JRPR ESERC I PR G T oo
VI )

Sl 2l8 4 M GaKu 5l o 5 i
Di,_gs Vo0 S esy s sy #PIV) el
Cpmnr Ao YN o AL O 5l e (6333 Y)
5> il 5,3 (B A) o SAS VOB o S5
S 035 bl K (o3 FIV L 55 ST e,
Adls 13 ijlﬁsojﬁ

VP o 58w b 6508 (e
Y i 03,5 O 51 e (o FY/F (03D VYY) UL
33 5 (o Yo/r ¥ P) Jlwd LA 5l s b
VIV 03 08) Vb &0 JL VY w05 S 2T (g4 e
oeils Sl 3 (Ao
2 gode Sledlbl o5 G Slen 1 31 S 45,8 S
IVSs el o SKls cdas s 0LES \ Jgds
Sl S o3le e Ku 3 (p=2/0))
335 P LSl S sl Do 4 oL
3 e g 53 (p=1/4)) LVDs Sl
Sl 2l S sl s 5 sl
A el GlaKu 5 5 slaKls s sl (5 Sl
355 3 e bl

i Ll s EF s ikl Ol sl 5 Sl
LS 5l lsme &y s 4 DCM @ Mts o

Jj_{J_:.QSJ—\é)J q/¥VED/ 4 Qb_:ﬂ o ch_\:JV.:__S&

Computed ) CR ol&wus 3l eslil Lz 1 8 gl -
olad 3L VHS 4l 5 ke 4 5 (Radiography
sbe ol gl dis g RLR Gl S 5l K
SO 4l el e 5 <500 W kS o xia
0583 U oSl il o 5 ol e
oSG e A LU e sl 4 SOl sand
Lo gn sloed isled b sSe slacsl S 55, VHS
Bl e Gla (S0 g0 sl (o8 4
o 51 Lads) Ol (sodelb U5 s ol (54l
0P i) Bl e 5 (G slel oSS
sk (8 iy S e 250 &S g5k 4 S
R

L QJ_;L;),ICQ Slresls tmesls g bl Jolow —
LLsJ L 5 YO a3 SPSS (Ll D3l 5 50 eslizud
5010l s S8 S Gl e el 035
S Laesls Jdod 5 ansons 5303 8 Lod 5 4
(Shapiro-Wilk Test) Sl s 5 ol ,Lal &5
Slaosasl 5l Laesls iy 03 lo s e 81z
slal 053l 5 (Independent t test) izos t Ll
Gawslis gl — (One Way Anova) as b S 1,50
L el Cils slaes £ Sl

Laasl
slala O sl aS als OLES Laal 1 gl Comenr —
Sl nalS M S o3BT () 355
03l (o F4/0) 0395 Y Ola ol 51 ks 5 el
Candy o 5l g 5 (Ao Pe/0) s osM3 VA
DBV 5 okt de (Aoss TPV) 0336 1) ¢ agis

JJ.)‘}_V GJ\.A.::«..J V.:.E.p (M)J QY’/Y’)

WY



WA+ slbxis AFT il S5 oy o ojleud Y 6590

Sbjsals (alKileyd il

Il @ B8 pwos S 51 i (Aoys VO/YEY/0F)
I 8 LY O 5 s 5 (A5 SV/VESA/Y)
WA oS Colg s s (Ao #8/FEVS/YY)
Sl sl 35 (A3 OY/PPEYE/OY) JLu
Golel 5l Calees o glaos S 3 5 LVDs
o by 0o o e S GIGSS 4 g Sl i
5 Gz Bl VoY /¥1) Jlu VY L4 slals
V/EOE/YA) Jlw £ BT w05 S o by s oy teS
52 LVDd (Sl pimman (p=2/10) 35 (2o sl
S Sl sl SOl gre Doy so 4 s i
S50 sl bl ple Sl oy (p=14/40) 3
Gl Sl Cidee oow glaos S 55 (5,505l
05 aS el L SH0LLE) A sy g (g,l3 e
¥l S oS o3 candlan 3550 oK Conar
(5 sl Sl na)lS @ M 63,550 o Jlo

O J52)

2> 7 FS jlae il 5 o S0le mas (p=2/0Y)
SV a3 FIOVEYIY s Ol5e a0l ode saSe
sl (p= /oY) sy meS el i e s
o ol (6 S el sl mlyl e e Sl
N3 oLl a5l edis de 5 el e S

B el e e e e
e 3030 Gl DEM o M sl 5o
bl M 5t s Sy et ol
L B S R S RCEIS
LS es (gols gme (gobel ol Calises glasln
oled 3 5 Sl 3y e gl el SOl e
WO 5V L0 e O 5l 2aS) G55 glses S
1) A el (s e oLl Sl (p 55k
(p=

Sy g dm o EF sl Ol sl 5 o Sle

WY

LA FS EF PVs LVDs 1VSs Pwd LVDd 1VSd R\QD . }f
cm % % cm cm cm cm cm cm M
Cm

VVE PV $9/0 OVE O VASE AR es A JEV e SA osle

VAO YYNS SYAY CNYOVAY AT XA YAA 00 /Ry e

V7T Y UL VIR L Y2 SRR V7Y SR YA S| YV OY /50 o s Cands
VAL OYVRY SA/EY NENAY A YAV 0 s e S
VAR SR o S 2 /2 V2 R V- YT SV N 7 VA LSRR 7 C R O

Yoo YRV SYYO VY YA AY Y YY 08 /50 S

VWA TR/ 5y GAEVAY  JAY ¥E YRS 04 AY Y Np*
VWA YO SV R VW AR ) \ZS RV A Y 2 S

YN YA SVVO GAYOVAD  AY ¥R YL f0 sy e
AZAD AR A PORL N AR R VA S L /A R LR VAT VA S 1 AV VA S (0

VAL YYEO Y/ IV OVAS AY e YV DY s V0 Kg O3
YA YTV Ve GAEYAE GAD T Y s vy o\ Kg



O g (ol 1ty

S s8 3I5 a3 o 8 (oladl Fhgpog 6 S5l 5 S0, 58] adlne

VWY YEss sensD OV asab s

VAY O YSAY sV/se Y AR VEC SN
VAD  YAD OY/sS Y XAY N
\/AY YA/A Ve/Ye o /VY \/40 */AQ

JEA O weaR v sy Jl s-v
Wit ¥4 JOY  wsF Jla-g
JFA Y/AY UOR VY Jl Y4

Atd Y/Ye ARG i Jl v

NG
PRC 10-3
PST 2

A

2 Lab Or Taghipour Pethospital

QARR U'/'Ogrﬂtﬁ)l’@*‘d*‘b*/"\ j!;éé;\:féawa

2 Lab Dr Taghipour Pethospital

o1 ';2; 2022 13:34moghimi, nini, 22 JAN 2023 00:1§]

B 2.5 NHZ G 7%

cn
RC 14-3-L PRS A
ST 2

PRESET 1 PA230 I
01 0.65 cm

02 2.56 cm

F
0
P!
P!

Lab vr ragmipour renospital

moghimi, nini, 22 JAN 2023 00:541ari, kouper, 05 DEC 2021 19:2§
MIN

B 2.5 MHZ G MIN MG
® XV

R

S

8 c
C 14-3-H PRS A PRC 10-3
T2 PST 2

PRESET 1 PA230

01 2.82 cm
02 3.25 cm

Ao K edd o S o adlie b 0l diae ale o ol S e slad iAoy Iyl iliay 51 31S 5,881l ) JSCa
@‘Mbé))&fbwﬂrjﬁuuﬁjjmél.uc Al vy aéuﬂ&&uaéw&iﬁujjﬁijlmbdlc]a}\cwf;m)ﬁné@B Al

Al Ve e K o3 G pldg, aadlde b oy 5T aday al o ol S 5 goms (les DLl VF osle 5280y Ko 0396 K S >

Sl s Sl omen ol zin (VWYY V)
gl gLads e glasls 55 VHS
P=/F) cnl Cpline il o slaey S

(Y JK8) (p=2/0) 5p=2/-¥

S el QT e Y JJJ\_>- 6LA o3l> Z‘é‘;x.ﬂj—
S elaSn 3l i el e X 53 VHS (Sle

G Sl e golel 5 sl ol S el
V) sdis e L& 53 VHS (Sle (p=1/10)

av\dlm_iﬁéug_w‘)\ LS)"%_;‘M Q)M‘U(\\/\?

WY



WAV b AFY Gl 5 ol & ojlad AV 0)93 Sbjsals (alKileyd il

(aj.@.nwﬂ)M}Qj)cb‘}&ﬁ@)a%@}&ﬁ@f@\ ggﬂﬁb)ngéu&ﬂVHSFbgmﬁLf—Y J)J?

$olssne pdam Slrs Sl 2l oSl 055

N0 Ar YA/0 osle
Y/ Vo/88 5

/oY . /0F YoV sdie Cound s
AL NVALs s s

/0¥ < /Y /0 O JA0
oYY VoINS P
Y \K¥ias ! 315
/5 Y1/40 prne
ot YoVY Syl

¥ oY) Y+ /00 o kg>
/¥4 Ve/44 yo-0 Kg O3
VA% Vo /YA yo-\+ Kg

o/ < /04 A Jlu sy
Wins Yo /AY Ja-p
/¥4 Ve/ve Jla v -
A Y+ /OA Juv<

S 1B oo VO Ll s VHS Ll VY a3l 5 sl Ko o098 G H(A) L olus) Sl s 53,8 0 Sie Ko 53 RLR S sl slas =Y S

oo WY Ll VHS L 5 5eSy sl Ko oodls

WO



O g (ol 1ty

S s8 3I5 a3 o 8 (oladl Fhgpog 6 S5l 5 S0, 58] adlne

Calvart et al., ) Jles so3 55155 Ao y314-Y0 |
53 0L 5 O il Ks (glasllas 45 (2001
3155 S ;3 DCM oy 4 4 S YIY Jlo
L ol EF o Sle oS dolassl s cblassls sy S
el o3 V0 L il FS - Ske 5 Ao ys F4/4
JLs s Oles 5 O 15 (Stephanson et al., 2021)
Lo bl (s i Jsb adllan S 3 50 YRYY
A e A s o5 S 1S 500l S S
ool 0T sl el 5L s S
|, esle LVDd «($Y/4 mm) I, ,5 LVDd (sla el
5 (As,s W/A) FS ((us,s YO/8) EF ($Y/) mm)
I 48 450k . Lles 5ad 55058 (OY/+ mm) |, LA
L s )l g5 ol 55055 (glaelusl e
(3 pos3) S oaly Ku s andllas cpl glaosll
.(Dutton et al., 2022) ol o35 DL s i

el )5 s Sldlas 3l gl glaasl Ll
0352 anlllas pl ol 51 slite o L sn 20,08 4 s
Il 53 OLSKan 5 Jla aS glaatllas 3 S .ol
Kg =55 olee L o 03 gla&le (655 2 V00 F
Sl (lesls oLl DCM s Saws ¢ S LS Y5/
Yo/ mm LVIDs .S 5 0f/Y mm ( LVIDd
(Holler etal., 2014) ol sas 3,158

ol L andllas o) S slaaily 52 oS
13 g (Lla § a5 i oS Sl
LVDs 5 LVDd «S 1 i s i anllae opl 3 Mo
o=l ol 5 Kl S S esle K s
Ol 48 5 )5 Slalllas glaasil L il
o —s3 «(Dutton et al., 2022) . a5 slasls
Smets et al., ) .U «(Wess et al., 2020) , =,

S8 5 Lo

38 n el b Ry S B1S 08S)
S5y 5 S pds (s ib (a5 gl
ol DCM alar 31 5 i liiee slassles
Slaipes) i S ol osls LS Cilisee Slalllae
Solomar (=l aetd il o B s Shee 5 S
2oy pl b .(Rosenbaum et el., 2020) wled KaS
il e 3 5 gl el o3Il Gy
ol Dl 2 Vb el Sl alS ) sl &
o il sla ez ls Lash (nl 2 e e
35 8 3 5 e Ol 5 e 13 L & s
D3 Sl 3y 50 0diS e 5 0l ke pir
NGRS

Sl e ls o Sle i Sldlas 1 sl o
27 2552 DCM & s slbS 315 5055 5]
S s oS Sl OF 51 S s ol w3 S 13
OF sl 3 (S Sl gen il gaalllae il
(el 1485 Lo s OLes 5 258 Shass Slallas
S5 35 S o3MB Y (555 45 (hask OF o
S C sl el desl QLIS (ol 4 Sy
md S S olE S 1S 508 ST gl el
« (Irish Wolfhounds) g sl sacaly 5 adls o0
Kochetal., ) c—.! ] Cslite (513 pan D) 50
53 5 Yoo) Jla s OLLSas 5 @y LS (1996
315 K oMY 31 S 05,18 ST gla el ,b (gandllas
Go3lUl o3 ST ailes S s 2Sin po 250
FS 5 Yo-f+ mm |, LVIDs &¥-0+ mm |, LVIDd

W



WA+ slbxis AFT il S5 oy o ojleud Y 6590

Sbjsals (alKileyd il

OLES (lastls Sy o psn 315 K 0333 VY
by e ol iy 3 (6,855 op iy oS dilesls
O 51 o 5 (o3 ¥FY) Jlw A 51 o e 058
el (a5 ¥Y/9) L AL S o S w0 by o
.(Wess et al., 2010)
WS A et de ol gaallas jpoan
DCM a M glaclv 53 5 e &l oS Ol e
5 oraSTiol el e Sl ) iy el e
ealS 4 Wlesls L& 50 VY Jlo s 01 Ken
sloml Ly (Kl s L) (ir slalgossm
3l Jodes 5 e adaly By e L slagssles
YA Jlw s 0K 5 2 (Okoth et al., 2020)
it O3 3l G 3 59 Oldalin Wlul 5 55
g Ol 45 dlos S 1S (il i 03 0
OUJ 4 S QU Sl s ol 5o 35 o= o8 Ol ey
Gl e oo 0 VL i 5 b i IS
53 UL 5 $Ls L(Peter et al., 2018) cul S
s YOV Jlw s 0L 5 WS 5e 5 YYE JL
ol cpl 5l b el cows alie suls
Ay e 03,5 e 45 23S 4 OIS on e
2 oSl a8 i (B e Bty SV
Tao et al., 2016; ) 5535 o ,ee sadlo els
.(Muca et al., 2016
S PSS S Ommen 5 315 5000,
alzes slagolan asmdd Gl 20l sl s,
Slesleul b Gl s gla s, S (SOl 3
ks Dllas . sl VHS (6.8 631l ¢ 31 S sl
O3l LS 53 VHS ojldsl e o g 53 30
3 9dme Slallas Lol ol o d 4 B OIS

WY

(Stephenoson et al.,, 2012) .4 S 5 (2014

Ll g
Ol a8 b T aalllae ) b s
asle S 5l iy 5 K ;5 DCM ¢ 50
5 0Les 5l Sldlls s b 30 el ) o
oo TVY Jlo 5 0L 5 O saiiial YOV Y L
Jlw 53 O 5 sle 5 YoV e dle s O
O 53 0dd 318 g Ol andl sl goan Y204
o3 els S foe Ol 5l slite (6508 lallas
Martin et al., 2009; Wess et ) el ;51> (sasllas

al., 2010; Stephenson et al., 2012; Holler et al.,
(2014

55 i &S AS yasde ol gadlls o
5 oosle gallas s Ll ol 3 515 DCM LS 55
Wi K o33 ¥F4 OF 53 a5 Y008 Il s 0L,
A o 2050 QSN o ol Sl pee 50,8 4,
oo 35 K a5 ol s el QLIS (Llad S
Ly o Dl opl o Vs Lasls il 51 i SL
5 >SS sla oy, s (Martin et al., 2009)
g Olwgdia 534S 50 VI L 5 Ol
ool N lasls 4 S Cl sl jasiie (Sl 4 S
LLs s S e e IS ol 4 5 e s
Cle Ol 00 S e VL 115
Gugjoo et al., ) b o Olgn 3 sl ol Lol
(2013
ol gaallas glaa sl 5l s S
0555 4 by G500 e i S AS asia
by e Olas o Ll a b o
Jle 55 OLIKan 5 s vl JL VY B4 o0y S

)JDCM wﬂ)fﬂ\_’dijbdé‘wl.b).)ﬁ\d'\'



e 5 ol ity

S s8 3I5 a3 o 8 (oladl Fhgpog 6 S5l 5 S0, 58] adlne

et el (Sl e 38 el B LS e
~LslE & Ol8 e Shas opl Sl esliial b e
3 o Rl e Cand s i ) (935 la
g o ol Gl 5038 Sl 3 1 (O O3
SrSiny Sl Ol b 3l i ol 508

3 ga Bl o ldl Sl g 03,8 J 2S5

Z
S sl
0509 Ao gm0 S (Sl Ol sl O K

.JJ‘.}& f)&&‘ cﬁmﬁ LSJ‘JJ"}'.’.}"@“ Jﬁ:u

Bl 2,
Sl 6 Smn 45 Ayl o plel las Oty 5

A il

Solewr 4 M S 3 VHS o) o a3
ssdowe O 31l ol (20158 ¢ S sme 223,08 055 4
53 0L es 5 5818 saalllae 4 Ol o olalllas
55 L VHS S 545 o, O,LSCan YO Jw
0,40 Vo /A DCM as M 5055, 93 ,0Y el
5 S (6, Sldllas 3 Ll es S 5 L1S
A e la& W VHS Y)Y Jlw s of,LSlen
sl 5SS A\YARNYAY V (elisl 5L g s S
.(Singgh et al., 2012) ..l

Cosgdome Sl Cudgdome 95 lols anlllae oyl
3 S S slasly glaSw b O8Il
Wl La 33 5031 oS 3laS 45 055 s s

4S5 S amt Olg o iasn ool slaant )
Ol o B 52208 ST ol jan w315 501, el
RS A D p3le G35 oS Sl e A

@by slagobas o a4 (B em B slas e

@L;o

¢ Adin, D., DeFrancesco, T.C., Keene, B., Tou, S., Meurs, K., Atkins, C., et al. (2019). Echocardiographic
phenotype of canine dilated cardiomyopathy differs based on diet type. Journal of Veterinary

Cardiology, 21: 1-9.

e Baumwart, R.D., Meurs, K.M., Atkins, C.E., Bonagura, J.D., DeFrancesco, T.C., Keene, B.W., et al.
(2005). Clinical, echocardiographic, and electrocardiographic abnormalities in Boxers with
cardiomyopathy and left ventricular systolic dysfunction: 48 cases (1985-2003). Journal of the
American Veterinary Medical Association, 226(70): 1102-1104.

e Buchanan, J.W. and Bicheler, J. (1995). Vertebral scale system to measure canine heart size in
radiographs. Journal-American Veterinary Medical Association, 206: 194-194.

e Calvert, C.A. and Wall, M. (2001). Effect of severity of myocardial failure on heart rate variability in
Doberman pinschers with and without echocardiographic evidence of dilated cardiomyopathy. Journal
of the American Veterinary Medical Association, 219(8): 1084-1088.

e Calvert, C.A., Chapman Jr, W.L. and Toal, R.L. (1982). Congestive cardiomyopathy in Doberman
pinscher dogs. Journal of the American Veterinary Medical Association, 181(6): 598-602.

WA



WAV i AFY Gl 85 olo & o)lad AV 0)9 S50y (2Kl puolib ]

e Calvert, C.A., Jacobs, G.J., Smith, D.D., Rathbun, S.L. and Pickus, C.W. (2000). Association between
results of ambulatory electrocardiography and development of cardiomyopathy during long-term
follow-up of Doberman Pinschers. Journal of the American Veterinary Medical Association, 216(1):
34-39.

e Cornell, C.C., Kittleson, M.D., Torre, P.D., Haggstrom, J., Lombard, C.W., Pedersen, H.D., et al. (2004).
Allometric scaling of M-mode cardiac measurements in normal adult dogs. Journal Of Veterinary
Internal Medicine, 18(3): 311-321.

e Dutton, E., Cripps, P., Helps, S.A.F., Harris, J. and Dukes-McEwan, J. (2022). Echocardiographic
reference intervals in healthy UK deerhounds and prevalence of preclinical dilated cardiomyopathy: a
prospective, longitudinal study. Journal of Veterinary Cardiology, 40: 142-155.

e Freeman, L.M. and Rush, J.E. (2007). Nutrition and cardiomyopathy: lessons from spontaneous animal
models. Current Heart Failure Reports, 4(2): 84-90.

¢ Gooding, J.P., Robinson, W.F., Wyburn, R.S. and Cullen, L.K. (1982). A cardiomyopathy in the English
Cocker Spaniel: a clinico-pathological investigation. Journal of Small Animal Practice, 23(3): 133-
149,

¢ Gugjoo, M.B., Hoque, M., Saxena, A.C. and Zama, M.M.S. (2013). Radiographic, electrocardiographic
and echocardiographic features of dilatation cardiomyopathy in dogs. Indian Veterinary Journal,
90(12): 54-56.

e Holler, P.J. and Wess, G. (2014). Sphericity index and E-point-to-septal-separation (EPSS) to diagnose
dilated cardiomyopathy in doberman pinschers. Journal of Veterinary Internal Medicine, 28(1): 123-
129.

e Koch, J., Pedersen, H.D., Jensen, A.L. and Flagstad, A. (1996). M-mode echocardiographic diagnosis of
dilated cardiomyopathy in giant breed dogs. Journal of Veterinary Medicine Series A, 43(1-10): 297-
304.

e Luciani, M.G., Withoeft, J.A., Mondardo Cardoso Pissetti, H., Pasini de Souza, L., Silvestre Sombrio,
M., Bach, E.C., et al. (2019). Vertebral heart size in healthy Australian cattle dog. Anatomia
Histologia Embryologia, 48(3): 264-267.

e Maron, B.J., Towbin, J.A., Thiene, G., Antzelevitch, C., Corrado, D., Arnett, D., et al. (2006).
Contemporary definitions and classification of the cardiomyopathies: an American Heart Association
scientific statement from the council on clinical cardiology, heart failure and transplantation
committee; quality of care and outcomes research and functional genomics and translational biology
interdisciplinary working groups; and council on epidemiology and prevention. Circulation, 113(14):
1807-1816.

e Martin, M.W.S., Stafford Johnson, M.J. and Celona, B. (2009). Canine dilated cardiomyopathy: a
retrospective study of signalment, presentation and clinical findings in 369 cases. Journal of Small
Animal Practice, 50(1): 23-29.

e Meurs, K.M., Miller, M.W. and Wright, N.A. (2001). Clinical features of dilated cardiomyopathy in
Great Danes and results of a pedigree analysis: 17 cases (1990-2000). Journal of the American
Veterinary Medical Association, 218(5): 729-732.

e Muka, T., Oliver-Williams, C., Kunutsor, S., Laven, J.S., Fauser, B.C., Chowdhury, R., et al. (2016).
Association of age at onset of menopause and time since onset of menopause with cardiovascular
outcomes, intermediate vascular traits, and all-cause mortality: a systematic review and meta-analysis.
JAMA cardiology, 1(7): 767-776.

e O’Grady, MR., O’Sullivan. and ML. (2004). Dilated cardiomyopathy: an update. Veterinary Clinics:
Small Animal Practice, 34: 1187-1207.

e Okoth, K., Chandan, J.S., Marshall, T., Thangaratinam, S., Thomas, G.N., Nirantharakumar, K. and
Adderley, N.J. (2020). Association between the reproductive health of young women and
cardiovascular disease in later life: umbrella review. BMJ, 371.

w4



O g (ol 1ty Sos8 AP S )3 cor B elusl Slgega)lS (B3l 5 (A5 903,551 adllase

e Packer, M. (2016). Cobalt cardiomyopathy: a critical reappraisal in light of a recent resurgence.
Circulation: Heart Failure, 9(12): e003604.

e Peters, S.A. and Woodward, M. (2018). Women’s reproductive factors and incident cardiovascular
disease in the UK Biobank. Heart, 104(13): 1069-1075.

¢ Pinto, Y.M,, Elliott, P.M., Arbustini, E., Adler, Y., Anastasakis, A., Béhm, M., et al. (2016). Proposal for
a revised definition of dilated cardiomyopathy, hypokinetic non-dilated cardiomyopathy, and its
implications for clinical practice: a position statement of the ESC working group on myocardial and
pericardial diseases. European Heart Journal, 37(23): 1850-1858.

e Rosenbaum, A.N., Agre, K.E. and Pereira, N.L. (2020). Genetics of dilated cardiomyopathy: practical
implications for heart failure management. Nature Reviews Cardiology, 17(5): 286-297.

e Simpson, S., Dunning, M.D., Brownlie, S., Patel, J., Godden, M., Cobb, M., et al. (2016). Multiple
genetic associations with Irish wolfhound dilated cardiomyopathy. BioMed Research International,
2016.

¢ Singh, A.P., Singh, N. and Mahajan, S.K. (2012). Echocardiography as a definitive diagnostic tool for
dilated cardiomyopathy in dogs. Indian Journal of Veterinary Surgery, 33(2): 94-98.

o Sleeper, M.M., Henthorn, P.S., Vijayasarathy, C., Dambach, D.M., Bowers, T., Tijskens, P., et al.
(2002). Dilated cardiomyopathy in juvenile Portuguese water dogs. Journal of veterinary internal
medicine, 16(1): 52-62.

e Smets, P., Daminet, S. and Wess, G. (2014). Simpson's method of discs for measurement of
echocardiographic end-diastolic and end-systolic left ventricular volumes: breed-specific reference
ranges in Boxer dogs. Journal of Veterinary Internal Medicine, 28(1): 116-122.

¢ Stephenson, H.M., Fonfara, S., Lopez-Alvarez, J., Cripps, P. and Dukes-McEwan, J., 2012. Screening for
dilated cardiomyopathy in Great Danes in the United Kingdom. Journal of Veterinary Internal
Medicine, 26(5): 1140-1147.

e Tao, X.Y., Zuo, A.Z.,, Wang, J.Q. and Tao, F.B. (2016). Effect of primary ovarian insufficiency and early
natural menopause on mortality: a meta-analysis. Climacteric, 19(1): 27-36.

e Tidholm, A. and Jonsson, L., 1996. Dilated cardiomyopathy in the Newfoundland: a study of 37 cases
(1983-1994). Journal of the American Animal Hospital Association, 32(6): 465-470.

o Wess, G., Schulze, A., Butz, V., Simak, J., Killich, M., Keller, L.J.M., et al. (2010). Prevalence of dilated
cardiomyopathy in Doberman Pinschers in various age groups. Journal of Veterinary Internal
Medicine, 24(3): 533-538.



