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Evaluation of Cardiac Function in Arabian Horses using Ultrasound
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ABSTRACT:

Echocardiography has become routinely the used procedure in the diagnosis, management,
and following—up of patients with heart diseases. Echocardiography and intra—cardiac
dimensions have not previously been reported in Arabian horses.
The objective of this study was to measure cardiac dimensions; LVIDd, LVIDs, IVSd, IVSs,
LVFWd, LVFWs in addition to determining cardiac function; Fractional Shortening (FS%)
and Ejection Fraction (EF%) in Arabian horses.
Echocardiography was performed at rest, on /36/ Arabian horses aged from /5/ to /13/
years old with body weight: /332 + 12/ kg, and free of cardiac disease. We used of
ultrasound scanner NOVEKO "AMIB7v" with electronic micro convex probe "AM(063', on the
right side, in the 5th or 4th intercostal space, to obtain the right parasternal short axis view.
In conclusions, This study provide normal cardiac dimensions in Arabian horses at rest
and showed effect of age, sex, and pregnancy in these dimensions. All dimensional
echocardiographic measurements were significantly affected by age, and some of them

were significantly affected by sex, but not by pregnancy.
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:Introduction dasial -1
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tdasiiual) Clajlically B3gaY) 2.2
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) Jod die Qldll (o Jagadl ciludd :(1) ad) gl

All Horses N = 36
Min Max Mean SD CV%

LVIDd (cm) 9.2 11.8 10.92 0.59 5.4
LVIDs (cm) 6.0 7.5 6.82 0.40 5.9
IVSd (cm) 2.2 3.2 2.63 0.19 7.3
IVSs (cm) 3.4 4.8 3.92 0.32 8.2
LVFWd (cm) 1.9 2.9 2.18 0.20 9.3
LVFWs (cm) 2.7 4.4 3.35 0.30 9.1
FS % 34,51 39.81 37.52 1.27 3.4
EF % 71.92 78.20 75.58 1.50 2

RY) Jalra «CV £ lral) ol a3V (SD e sl cMax (Y1 22l dad (Min (sl 2 (N
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Lol 55,3 ) (%)

Pl bl Ao jead) il mili —a
tlsY) Lpand) doganall Jaid die QBN (sau Jasdads Ciluild 1(2) A8 gl

Age groups 1 /5-71/years N =22
Min Max Mean SD CV%
LVIDd (cm) 9.2 11.8 10.70 0.64 5.9
LVIDs (cm) 6.0 7.5 6.68 0.41 6.2
IVSd (cm) 2.2 3.2 2.57 0.21 8.1
IVSs (cm) 34 45 3.81 0.26 6.8
LVFWd (cm) 1.9 2.5 2.10 0.14 6.7
LVFWs (cm) 2.7 3.8 3.24 0.26 7.9
FS % 34.78 39.81 37.59 1.32 3.5
EF % 72.26 78.20 75.66 1.55 2.1

RY) Jalra «CV £ linal) ol 123V (SD #had casadl cMax (Y1 22l dad (Min (sl e (N
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2 Wi Z.:UMJ\ deganall Joud die Bl gaa Jaads cluld 1(3) ads Jaad

Age groups 2 /8 —-10/years N=9

Min Max Mean SD CV%
LVIDd (cm) 10.7 115 11.18 0.25 2.3
LVIDs (cm) 6.5 7.4 7.01 0.28 3.9
IVSd (cm) 2.5 2.8 2.68 0.10 3.6
IVSs (cm) 3.7 4.6 4.06 0.33 8.1
LVFWd (cm) 2.1 2.6 2.24 0.18 8.1
LVFWs (cm) 3.2 3.7 3.46 0.19 5.6
FS % 3451 39.25 37.29 1.48 4
EF % 71.92 77.58 75.30 1.78 2.4

SOGRY) Jelaa (CV fgknal) il paiV1 (SD taad (oadl (Max $2Y1 aall ad (Min ¢l 2= <N
451 Z:U-Aﬂ‘ Ao ganall Joud die il (gaa Jadads bl :(4) ad) gl

Age groups 3 /11 =13/ years N=5

Min Max Mean SD CV%
LVIDd (cm) 11.0 11.7 11.42 0.30 3
LVIDs (cm) 6.9 7.3 7.12 0.20 3
IVSd (cm) 2.7 3.0 2.80 0.12 4
IVSs (cm) 3.8 4.8 4.18 0.37 9
LVFWd (cm) 2.2 2.9 2.40 0.28 12
LVFWs (cm) 3.3 4.4 3.64 0.44 12
FS % 37.07 38.39 37.65 0.53 1
EF % 75.08 76.62 75.76 0.61 1

RY) Jalra «CV 45 lanal) ol 523V (SD #had sl cMax (Y1 2al dad (Min (sl 2 (N
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: pand) DAL J gl die ) il (b il 1(5) Ay Jsaadl

Sum of Squares df Mean Square F Sig.
LVIDd * age groups 2.913 2 1.456 5.133 0.011 ™
LVIDs * age groups 1.227 2 0.613 4.647 0.017 "
IVSd * age groups 0.237 2 0.119 3.766 0.034 ™
IVSs * age groups 0.774 2 0.387 4.514 0.018™"
LVFWd * age groups 0.420 2 0.210 6.915 0.003 ™
LVFWs * age groups 0.805 2 0.402 5.429 0.009 ™
FS * age groups 0.664 2 0.332 0.197 0.822NS
EF * age groups 0.988 2 0.494 0.210 0.811NS

*** sig. difference (P < 0.01) - **, sig. difference (P < 0.05) - NS, non-sig. difference (P > 0.05)

) Cluld o guial) il gl —¢
s Ao Gl (o Jagdhds cluld :(6) ab) Jgaadl

Mares N =28
Min Max Mean SD CV%

LVIDd (cm) 9.2 11.8 10.99 0.65 6

LVIDs (cm) 6.0 75 6.89 0.42 6.1
IVSd (cm) 2.2 3.2 2.65 0.21 7.9
IVSs (cm) 34 4.8 3.99 0.34 8.5
LVFWd (cm) 1.9 2.9 2.21 0.22 9.9
LVFWs (cm) 2.7 4.4 3.39 0.33 9.8
FS % 34.51 39.25 37.25 1.15 3.1
EF % 71.92 77.58 75.27 1.38 1.8

LAY Jalra «CV fis_bmall il ai¥) (SD $iad all (Max 41 2ol dad (Min ¢ sl 2ae (N
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:Aiaal) do i) (saua Jashads cluld :(7) A8 Jgandl

Male N=8
Min Max Mean SD CV%
LVIDd (cm) 10.5 10.9 10.69 0.15 1.4
LVIDs (cm) 6.4 6.8 6.58 0.13 1.9
IVSd (cm) 2.5 2.6 2.55 0.05 2.1
IVSs (cm) 3.6 3.8 3.70 0.05 1.4
LVFWd (cm) 2.0 2.1 2.08 0.05 2.2
LVFWs (cm) 3.1 3.3 3.20 0.05 1.7
FS % 36.79 39.81 38.47 1.25 3.4
EF % 74.75 78.20 76.68 1.43 1.9
LAY Jalra «CV fis_bmall il aiV) (SD il all (Max 41 2ol dad (Min ¢ seall e (N
souial) ADEAL el wie ) cluld b ) 1(8) by Jgaad)
N Mean Std. Deviation Std. Error Mean Sig. (2-tailed)
Mares 28 10.986 0.6547 0.1237
LVIDd 0.214Ns
Male 8 10.688 0.1458 0.0515
Mares 28 6.893 0.4233 0.0800
LVIDs 0.045"
Male 8 6.575 0.1282 0.0453
Mares 28 2.654 0.2099 0.0397
IVSd 0.180Ns
Male 8 2.550 0.0535 0.0189
Mares 28 3.986 0.3374 0.0638
IVSs 0.024™
Male 8 3.700 0.0535 0.0189
Mares 28 2.207 0.2193 0.0414
LVFWd 0.103Ns
Male 8 2.075 0.0463 0.0164
Mares 28 3.389 0.3337 0.0631
LVFWs 0.123Ns
Male 8 3.200 0.0535 0.0189
Mares 28 37.2501 1.1538 0.2180
FS 0.014™
Male 8 38.4736 1.2510 0.4423
Mares 28 75.2676 1.3832 0.2614
EF 0.016™
Male 8 76.6839 1.4327 0.5065

** sig. difference (P < 0.05)

*, non-sig. with highly difference (P = 0.05)
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tldl) cluld e () e Jaad) il il —a
tdalgall e ) die QA (gaa Jaglads bl 1(9) aB) Jgaad

Non-pregnant mares N=13

Min Max Mean SD CV%
LVIDd (cm) 10.2 11.8 11.05 0.52 4.7
LVIDs (cm) 6.4 7.5 6.96 0.42 6
IVSd (cm) 2.2 3.2 2.69 0.27 9.9
IVSs (cm) 3.6 4.8 4.11 0.42 10.2
LVFWd (cm) 1.9 2.9 2.26 0.30 13.1
LVFWs (cm) 3.1 4.4 3.48 0.39 11.3
FS % 34.51 39.25 37.00 1.40 3.8
EF % 71.92 77.58 74.97 1.68 2.2

ERY) Jalas «CV g bnall a1 (SD taad oadl (Max ¢52Y) 2l e (Min ¢ sl 2 (N
tdalgal) (ulE) die QBN (saa Jaudads ciluld 1(10) ad) Jgaad)
Pregnant mares N=15

Min Max Mean SD CV%
LVIDd (cm) 9.2 11.7 10.93 0.77 7
LVIDs (cm) 6.0 7.3 6.83 0.43 6.3
IVSd (cm) 2.3 2.8 2.62 0.15 5.6
IVSs (cm) 3.4 4.1 3.88 0.21 5.4
LVFWd (cm) 1.9 2.3 2.16 0.11 5.2
LVFWs (cm) 2.7 3.7 3.31 0.26 8
FS % 34.78 38.39 37.46 0.88 2.4
EF % 72.26 76.62 75.53 1.06 1.4
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talgall by Jalsad) GulY) die QU ciluld b i) (1) ady Jgaad)

N Mean Std. Deviation Std. Error Mean

Non-pregnant 13 11.046 0.5222 0.1448

LVIDd 0.658 NS
Pregnant 15 10.933 0.7659 0.1978
Non-pregnant 13 6.962 0.4194 0.1163

LVIDs 0.435NS
Pregnant 15 6.833 0.4320 0.1116
Non-pregnant 13 2.692 0.2660 0.0738

IVSd 0.373Ns
Pregnant 15 2.620 0.1474 0.0380
Non-pregnant 13 4.108 0.4192 0.1163

IVSs 0.074Ns
Pregnant 15 3.880 0.2077 0.0536
Non-pregnant 13 2.262 0.2959 0.0821

LVFwWd 0.228Ns
Pregnant 15 2.160 0.1121 0.0289
Non-pregnant 13 3.477 0.3919 0.1087

LVFWs 0.201Ns
Pregnant 15 3.313 0.2642 0.0682
Non-pregnant 13 37.0034 1.4021 0.3889

FS 0.301Ns
Pregnant 15 37.4639 0.8814 0.2276
Non-pregnant 13 74.9650 1.6750 0.4646

EF 0.290Ns
Pregnant 15 75.5299 1.0613 0.2740

NS, non-sig. difference (P > 0.05)

Discussion:d_:alal) -5

v Galdll Jladl (e G el s3a iy ¢(10.92£0.59) sa LVID (uld Javssio o) can) il ekl
¢ (Long, 1992) Lad saag Les Jils ((Zucca ef @/, 2008) sang Wl g (12.12 — 11.15) a3l ¥l
Michima ef a/, 2004, Mircean ef) Jai te cilads Al Sl e ST el Wl ) ¢(11,920,71) culs
LSl e (9,7240,72) (9.43+1.88) S cua (&, 2010

L aladl Jlaall o ST daidll 238 cuilS (6.8220.40) s LVIDS (Ll dansgie off geiliill cpglal LS
il Eua (Long, 1992) sasy Lee Lad iy ((Zucca et af, 2008) sang Ll Ly (7.82 — 7.03) il
<ilS ua (Michima ef al, 2004, Mircean ef al, 2010) ¢ S lelas I aill 0 1Sy (7,3520,72)
LSl Ao (5,94+0,96) (4.42+1.31)

VL Galall Jlaall (50 dall s3a uilSs ¢(2.63+0.19) 5o IVISA [l Jawssie o Lad ol zeilis gl
o JS eangle e Ayl culSy (Zucca et al, 2008) sasy W Gy (3.25 - 2.94) aal
(2:61£0.48) sl Ao agailn il cus (Michima ef al, 2004, Mircean et al, 2010)
/(3:0220,39) 538 Unusgia Jass Cum (LONG, 1992) s2ng Lea LS cuilSs .(2,68+0,29)
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YL palal) Jlaall e ol daill 238 i€y ¢(3.9240.32) 58 IVISS (i Jawssie cjelal il of s b
saag lae Lad iy ((Zucca ef al, 2008) sy W Wy (4.62 - 4.34)
S5 «(4,5520,55) «(4,172£0,42) sl e agiluld s Gia (Long, 1992, Michima et al, 2004)
/(3-88+0.70) <l cus (Mircean et al, 2010) el Al aill 1

ool Jlaall e 81 dadll o0 culSy ¢(2.18+0.20) 50 LVFWA (uld Jasssia of candl milis caaagl
leas Al aidll e Lad ity (Zucca ef al, 2008) saay W Gy (2.69 — 2.42) & <Ol
LSl e (2,69+0,32) (2.66+1.06) S cus (Michima ef al, 2004, Mircean et al,, 2010)
L Galal) Jlaall o ol dall 238 cilS5 ¢(3.35+0.30) 58 LVFWS (Ll Jausgia o sl il g
Long, 1992, ) osialdl sans lee Liad il ((Zucca ef af, 2008) eans W Ly (3.83 — 3.44) il
«(4,23£0,69) «(4.14£1.70) <ll@l Jslaws Cus (Michima ef al, 2004, Mircean ef al, 2010
(S e (3,9620,63)

34.7) dal) Jsal) e ol Jadll (yaa a5 (37.5241.27) ulS FS% paiill o€ dad o (s
Osialdl e S sang e o Wl YL (Zucca ef al, 2008) saay W Gy (37.7 -
«(52.53+13.49) s Eus (Long, 1992, Michima et al, 2004, Mircean ef al, 2010)
sl e (38,7624,59) «(39,06+7,66)

\&l 2 (Stadler ef al, 1993) Luia¥) Lualll Joall vie lgad o Gl Jsod 2ic FS% dad 43lae 2icy
e el o ST Aia) Lupall Jodl) ool Clall 5US o I a3 e sl el anjelal Lae e
& Lnall Jodll il a4 (602£38) 8,8V Ayl 3 Jsud) ofisl d3lhe (aly Gl Adlaly Laia) Jgal)
b€ o V) el Qlll lsldy Zupal) Jsaad) die auall aan jraa ag) 4l gt (A€ (332412) Cadl i
) sl e e ol gl

caly Al (Mircean et al,, 2010) &aldl dami o Jal il 2 ((75.78+1.50) EF% 2kl i dad L
.(66,38+9,41) <l &ua (Michima et al,, 2004) sang La ,Sls (77.78+11.29)

e Gl CLuld DA e Ja S (Al-haidar et al,, 2013) basy 3 bl ae L)l deciae il can,
ad il Gun (Al Joal) clayy L) Jdll aad e 423l ADLs) Arabian Thoroughbreds Jga
4.01) IVSs ¢(2.59 + 1.03) IVSd ((5.98 + 1.04) LVIDs ¢(9.83+ 1.02) LVIDd Js:al) il cilulal
.(3.70 £ 1.03) LVFWs ¢(2.121.03) LVFWd (+ 1.03

LVFWs (LVFWd SLuld 3 (P <0.01) dgine daiiye B 58 il cpglsl lall il e yenll 550 A (sl
(il by yeal) (Ll aag gl .IVSs (VS (LVIDs (LVIDd Ll (P <0.05) dyginall ddars (3953
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