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Echocardiography of normal camels, technique and
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Abstract

Echocardiography has been frequently used in veterinary in
horses and cows since 40 years ago but there is no informiation
about camel echocardiographly. In this siudy, 10maeand 10emae
dinically heathy one—year-okd camels {(camelus dromedanus) were
examined. Echocandicgraphy was performed by B.K. Medical
rrachine (mini foaus model} and 2-4MHZ mulli frequency phased
amay fansducer. Camels were examined dinically and
electrocardiographically and those found healthy were sfudied for
echocardiography. The third through the fifth intercostal space
{midway) between point of shoulder (POS) and point of elbow
{POE) were shaved in both side and covered by copulsted gel. To
obtain image of right parastemal long axis four charmber view,
transducer was placed paralel o ribs in 5th infercostal space
midway between point of shoulder and point of elbow, then
transducer was placed sightly cranially © image left ventricular out
flow tract (LVOT). Transauoerwas placed in L\VOT location but in
the 4th interoostal space and slightly caniodorsally to image right
venfricular out flow tract {(RVOT). To image left vertricle short axds
views, fransducer with 90100 degree dockwise rotation, was
placed vertically o the ribs direction in Sth interoostals space.
Siightly fanning fransducer to dorsal was necessary o image mitral
vahve. Toimage aortic vave, fransducer with 30 degree dockwise
rotaiion was placed in the same location for mitral valve location.
Cardiac structres in left parastemal long axis views in three iews
were seen. Transducer in the 3nd interoostal space in heart location
parald to rbs was placed. Toimage LVOT, ransducerwas placed
in 4th infercostal space slightly aaniodorsally. Then for viewing
mitral valve it was placed in 5th intercostals space parale to ribs
direction without rotation. Camel heart is located more caudally
than horse and cow and this helps to betier imaging in its
echocardiography. The qualty of the imeages varied. This variation
was due o a vanety of faciors, inducding bedy condition, the wicth
of the interoostal space ad the demeancr of the camels. Low heart
rate in camal makes careful evaluation of anatomy and movement
of cardiac struciures passbie in real ime echocardiography. et Jof
Islamtic Azad. Univ., Garmsar Branch, 5,1:41-46, 2009.

Keywords: echocardiography, heart, camel,
fransducer.

DS

C
3853051 potr g - 39 g0 DMl Suipual3 )3 315538551 S St i 3t

Cand 33 SleMbl 2 3555555 ahuo) 30395 G Jg ol oadiosy: M arely
S (pale iV g 3 V) ) 45U gS S 2 83 T o (!l @bl - st
Bl 31 984055551 plomit g . 128 ,5 1,5 aallbe 390 il palls oy L
FUT/O wilfyd Jgog, sl g sl mini focus J s BK.Medical
P o a5l 35905 2S5 ol aidas 2j90 B i 03,8 p3liiuly hiSe
Al oo ;3 070k U 2 goag 61043 e S - 4323, oo Faallias 390 Cus Yoo s900
Jj g g 2o pasdlyl g Coly Byb 50 iy LD Jae (s baswy
ool pin o slod (S g apa 15 o 0Ly A 81, Sgigul 21
ALLGaS 55l alme 13l g ilge oo
Jads [pn g aboll Joo 43 oy glbaid o slad 3 2Dl YU i dy o
S5 o8 85 o0t s 2 domil (i (POE) g1 Juaieg (POS) L
St M Ot 29,3 (o el 3 0108 Catity pou g0l FATINING
i 5158610053 s gl Mo s S iiin B enndi g0 )3 gl - 2905013,
L T e L

oo ety Dbty s

G b godenl 5 0858 gl 000 (ot (g gl g 39l s
#3905 « ok ghlal & Cand el gl B0 S5 S 53 A0 3 a2 0 1
A yuig w3 s oS 285 0 158 510D (12 LB ety 5 o 130 gl
O ol g - 998l 9) JolS salo iy s s 26 DY lller e
S e loglaas it S g D iy 420 T L pergy sl 5 OpgiTan )3
REVERPE NYE N FU I FUPITS PLORRYONE | THIE SUIPSW) it £ 177 3 P NEREN (X s
) g2 B 03 Ao Zost ot G050 Lyt G133 5
Ol B oo 2 gidary, golabiemmnts pugun 28,5 go ) y5120.3351 5 Ige
T O e O OelS gl g 05 el Sy g8
B3 Caonnrdy 23 g (g0 al o &y (globd (o (gl (a0 3 53 posg sty
Aol g aale ol g hge. glod Cpm g ikl Lipomiy )3 pmmd i S oo Ny il o
P el Bl (A 0 29 b0 00 e a5 50,8 o b A 2
<39 0031590, 15551 13l (31l DSy goc 4y gt S (01 45 35 o 1,
858y 90 0 gliko >4y Sl ga 95 (il dgp E e ndigal 3 yighaaiupind
Oyl g - 2l plgan U39 510033 2 5LAS Slgy o g Cunadg o
Pl e glalpdy leang s gl g () 380 oy p e R
T By | Speal 015ty aloms -3k o puunso REAL tiINE 31,5505 45 55T

FVTE O o ladiBe g ITAA L lae Famly oMl

ook 56000 g5 S 2o 31,550 551 oS glaesy

%

s




VAN ot By 33 ¢ foma S 3oy e A8 ity | Shals adoma

Slagl < Jojp 5o T Jlo 0 ol SeagMichima (V)sls
4 0ye bglie g 0pf Slacal )3 ks 8 St gl il
ale) Sl 5025 B (0005 (5,505l ) pllus yalls
PR W RN BCHCICURSNPT IR SE-NCEIE Tk AR A Y
155555 glaled g ) die) o AW g g pike le

el e T S 28,

N P9y9309

Pl gl il g8 S i AT Guiiond ol plosl 6
wzd )5 15 dalliae ) ge b palls 4y all S5 (oole Hdsheg
focus Jue BK Medical ol )1 1 Sg001535 plonsl g
e palal 5 plogl > oo ...x._m)f o.)l.é.‘;..;bb‘).e@.o
B9, SeS T alouil ) L3 . 20as e bans DVD Recorder
PSR L} DURPR VYL JPYCIL JLIN JE E S P SRR Vi
4 (S 3200 aleog ol pf lolas Al jslale o
9 Sz pjpalizlog dyg gt b Jlpl arld jylate
2 P08 S e 29005 o0 plal g 200
0 eedd I ) 2 3V e 9 428 S plodil base apex gl
Sl 81,5059 15951 plovil g B pado o Jld O jge
Olge> 35 o g A goodillogy S B Fg5 gal gl
obmlwtfyamwqu|¢J;dfbﬁ|L§Jr_ﬁmJ
09 1Sy i 2 ol 10 (B8 &y dad 93 9 A0
plaul um 0 lgea Rl LU .L_;_.b)ftsn;_‘_a.io..x.;dg Jlas!
Bexe 555 005 o5 b e M o 4 550l I

8,5 ] S35

Lo
long axis views (i dudd ot jowaw)  Jobs slalos -
st g 0 jlod ity o8 sla s :Right parasternal
72905 Ay Los A 53 A dndB Sl o jlg  Jalo (glales )
AL esa LY
4 Zy> {4 chamber view) o5 o> L sl V-

¥y

dodlo

33t araz g5 buoaily pal s B gl il gl 1,551
Pga> g glas lge Sere Al [l 0 Corez & pu
el B go plai Lo )90 ol lge Lona b (aig
53 e 9 Ll S i 5 St 3ol 15 233355
9Bl Ll 3 ilgs oo Dl L peges I S - Lel 285
SABLAZIS §3Larlo by o o7y 48l 5L g uny 5|
! @l bl g Bads el 355 (5l e ax g L
s o gb e StigS pogdle (V) el 22 335 51
Slilne g 4250 )3 IS Cup> oaliiw] (rizmeay Cowgy oy
S oo a1 i Slgs 2l

Sfoppgd ple glrasly 31 (S 3Se0)15S)
(ST o)l 883 o ld pf B9y Sl Pl
AT PR PH LAY PYLSE JESPEI E SR | PO JF-E Sy SRV
Al o lad 35l oo e [) 35 5 5y (g0 LA 5
lg oo gl o0 Wlg (2 2 ge Jolge (i pagee Sl S
bl Gplpt 23 18 50 o ) s Sle s plod
Olge (50 308 Sasndg (o) > g oo (81,5355
o 2o 45 355 g o gl S8 93 s s
72905 g ol il Y A5 ABl  sd )3 5o 815531551
O R KU ES [P PN IR SRS JP TP CEA WU, §

M (SBpals )3 g Sl Jazr 9995 51 51 5529)555
s

KOs Sl Sy slapls )5 (81,553 55 1AVY Jlu )
4y ) YO anlns 'l 3 45 0% plol Halmin, Pipers lawgs
AV)aiz8 5 15 antliae 390 35,8050 T/0 Cg b ol alls
3pIpers Jawsi 1AVA Jlu ;3 L gl 51, g8 3 1,55, 1S5S
13 3T 5551 1 I8 (AN 5 15 0ol 390 - S
359 4B T Lo S 034 Sgutme sl & S g8
TAS Jlo,d ol pad oylailinly 4zil )9S5 canl Ao
Slagl 81,50:5) 15551 g o 951 sl 505 031051 O' Callaghan
O (157 el 5 (Steaop 4535 o @l ) consl 3
JLo 3 (Fotls S92 g o gily 31 Fae)l5 51 sl el )y
il gz (55 s 5815000 (651 IS g Buhl Y220
trotters (glaew! ;> valvular regurgitation <.d,i
YL faad Lol andllas a3 p S 4 standardbred
Shis 1) S Y/0 s > (i85 valvular regurgitation

¥




fr Al plb e sla 22 31,85 185551

el Sy s e gles 1YY L pas (Y odgopp i) Ao Lo bt V0

VRN

wllkd | SARam b W) MmO
TR CES T T T T T

(b ]
¥ W Py

Syt ed Y e ey ghas Y-V s

9% (POE) 0,1 Jatio (POS)aiLe Junde 'y Jawg alaid 4555l arleodiol Gilge gl filed (A0 lS gl
wljlt‘)_,pﬂ_jl_a:m);&)'l)_a:.f)s.;‘é)flsgjl)éu;l}ﬁabql JPee 50 i (610350 e (sLad 50wl Y Cas 4 o S0LLS

Y
A




VAR Moot Doy a5 ¢ o Saaly e Pdah ialiicty  Sarats s 41

PR, T -p;-l TR e A W
© A r

n A, Vel O ATl BlHrw|E BRj AER-
a =] [T bt

B —

srias | (L5 ]

INCTSE! SURO PRI VNP U B PO ol ey s g o gl VY g

ey Ol JelbaS o Gy o 5 5 Lz gt nleeo
(¥ pgras) 2D 00005 pgudi s bl g5y g8Taty gy ol
g2l HRVOT) el oy (o2 955 0l 2 Sled ¥
98335 )18 510003 (o (LS e Lo oo B8 B g0
lota 352 Sl Gody (18 g o0 1S s &y (oS
G S C TR L RET TR IV S T X G| E e IR S
(¥ 5} 000 0000 o S s g Aoy 53
IS PUR Y. SISO REITU) B T T PR ¢
. e slaled jo Slibg) a0 G.J.s

\.\JJ.:JLEKJOMJ)J?QJ‘AJLOJ‘N)JW

2 Ol A pgeal 4 L2 e Gl sled Y
R JE VT ST SCE.C IR b v N FPOWITR W v -3V e
sl pogec Jeb Glalad dy S Casls (gloay e
Sl el .08 5 a8 glodio o gliad ey 3laedio
w0 0 oy (5 Ml et aloot e iz o
22205 o0 gy ()Rl SleazRle 9.0 (g 9 7929
G dliTo)lgnd g Sl rmeslpnd o Gl st o e o)
22595 o 5ni b (T )Nt o 003 79089 o
Soole) 5> S8 T5u0 S5ST sla el vy ey 815
FB lojer (81,555 )155 5500 SaS @y Jgimld § Jgtemms
VAN IR EY A

ST PUILAE TP IS JURT IR W IV | FESV I TR PYA B3 4
R RICIONTTIORPYR WU VP JUOS S JOV-FUFCE I g e
§S > egziled (nl;0 090 g, JolS jsboay e az 00

Ghoad po glad rwejlaz 5l a5 0ls 4 T gloaiy (glad
(OVSRETIPS SNV A TR0 RN PR EETP R S EEo
odgd Lad plo af A8 sl lisle 0gd  plewe Al

ey s s dsy o czewl e s lasile wiah e
o g e dzmys o Sl (Gl Geoo)les
ol Zgos 4y )l de B0 0 sl pulas (V) g}
355 5 Wt pon grdnl 5 L0580 E5)> by 3900 oo
D 00l gl 295 Ay L] 5ol 2d e LT
22 g2t (AVOT) oz o (02555 Ol 2 LS ¥
48 518 020 (510035 [ (L3 )0 0,8 Lo (Slad e g
(RIS FIRCRCPNRENSWINE Wit JY- EVCPRUA JE S g
Mo bl a0 )3 298y, 9% A oy o 9>
s Los cpl j0 005 S eolazul o la> glodss oy glad
s G oylgps vty Gl (S ds a0 vl Soles

#aé




fo

SIS gl ey 345 jghaile (V)10 1,8 55 50 glody 2
2 el ey lisby 5o nS paal dg le ol sl galaad jo ol
CodS Cyazradt g Ciglaie u|).<.|d L éljfﬁ.))‘595| shatas
Dglie Jodd dp 2yl go £ 95 (-9 € gite ladiged )3 gl
Sloais ywslad sligs  Slanag fdih ol S B 0
aslilag 32 J._:_BLAJ CA._-_-&-_-_SQ.)BJ. s_ajl.n.u: AR U'B‘-‘-} )l.‘.'ﬁ) [
i Zewload alowl gl gg, waS YooY Jlu 5 - ISar g 1. Braun
aS ol Lote mi 3 aodds 34 i AV cwslonds )15
OIAS gl & g |y pegiedl S8 g R
ool bdsay plas . weS ceaslge [Sitolb oJE olelisla
’-‘.33..5Mbwjuo&bu|w|msaug..a|ﬂc19.o|.)b)
(:hio T L Lsa_Lﬁbﬂsg_Mi)J 5l oslad AV el 3 gual y
SigeS At )d w253 559 0 I Jutmsd St Sz 95
CplaS WAl eiodudzgogdy A8 gl lisbu it Lanle mn
Jﬁ;)i)_q}.l?bad‘o&dwé@oéy&:ﬁd@&‘agsn
Lo gd WMWY o 0 a8 glaadlas ;0 0l oo 43 Cas 3
NTRTRE ¥ U‘-'-l)'“ A almil Ll (59, &1)&&3 Voros
Mgolh}gj{wmt‘bﬂJa._..lr;‘:).).(\')'_".\...ulc_\..'bgﬁ)')‘f
b oo PSdal, uﬂjf—%.))\f’o,ﬂ plol 4 ! ‘_g)j._n..) St
O e Fla ) (B8 4 @Bl poT Al ()] a9 S
B9y O WS Ly WS el oo 1) D)9 et i peS
sb)bbuwfw"mwwsnldsujpf|&lwﬂ)f
SIS 8 s Ddae () adbu e JSlia 1) A8
23,5 oo Jiol )zl LSy 000l ) S S gla fore 8 s ga il
plowt 81,55,0) 15551 a5 o 10 lges Cawd A oadlge o
4 (ool glojled b (285 o )8 Jlie Byl figla il o
AL 26 00 S gl u?él}fﬁé)uﬁﬂ sleled o Cdgpon
31 g A At ]y o jlodal Cewd a4y pglal Zua S
Casl.ni' u.'l" .JJ.)BJ_ ol 4..43; S o )l s S¢ LG)‘BL‘”
U.Braun dasllas ;5 a2y dewl) Cooms 30 polal Cudls
FEALIEYY 3 eSeky (ﬁ)s\f Sy r 144 JL‘; ol QUS.Q.QB
S (Tl 00l ;55 5 el g9, VAV L > Carlsten

¥

rJL..J.aLEA..:L_;LA;..i(_‘.N;_,._u)lS_,Sl

B30 gyt St Dol (2l WU oo 4z s i L
Ot aS e et S eslanl S8t 31 le8 podom o
el O ooplgs cGewl) ppay il At le A5 gl o oD Led
Gl ST o)leed o e azmyd o Gy (75> Gl
(8 pgoas). oz

S PERRNUES JI PUICHE Y PR R
A S Ca s (gl 8 G5y g )3 4 )3T s grinil 5
IS e 4y 028 b ) wgp 185 )18 e
Sros &t 508 purgriandt i (G1aSiy Sy b e 3 S 0
gyt w DT ady ) 9dzm U d9D oo o8O S
Dygl Az S gl Ay o o duw aze )0 Lad ol (0 00,8
(% pigeal).al coodud oz juldd

VEIP-F Y TE IR PLEGHP T NSO B N SR PPV 4
A G jlg dalo slabed ;o Slidig) e joslacll
LA c0olS ) geal doled du p S Al

gt 5 H(RVOT) csly oyl o295 (3l yor (slait-Y
EVERSRE SN ITEIUNY WL P SLIPURPYSRIP- TR VR SO, Wt SR
1,90 4 (POE) 25 Jaio § (POS)ALE faie 'y Lrwy
(5 g WS o 4 (s 1285, 0 13 Laoais b (sl
59 958 Glhed Sl oy (o 9,5 L 2 B oo (B0 S
a3yl g H ez )30 (BB T3 v gazy ) dai )l
(V 1 geal) 250D o

4 S (LVOT)or ol (o295 Ol glod 7-F
Gt GRS (el )0 peguiedl S Lol (il (30AS geal
P (S0 D o o83 2 (05 ol o 4y (5o
SAJCIE) EP U E SR S A RRRIKIFSCR/ETI- ) SR
v Gl dged oo SaS g p gt Syl sl slaay e
(A jigai).aind coossdled ! oo, giTaky gdzm ;o

SLad Crrazmy 50 gt S J) e a0 gled ¥-¥
53,5 o )18 A3 2 bl gl Wrodinly (55lge (glodid o
O g s Lo azm )0 pogie 0 dosd Jl e am o

(wau)&ﬁwoow_bwdl)bfﬁ

S rSa2m g Sy
aS(Y) -5 5 g0 )18 3 (LS ol 915y g cld 2 50
SIS 3T) 50l (i 00 AT pgal 4y gy Ly
gk 5l ol 4 L5120 53 B 08 S 8 g - 353 0




WAN Nojia sy s e foma S asty Aol a8losts So s ahons

¥5

3 enlaut alaulys a5 jauile jg0 ald o U8 slalislo
B Gl QDL o 38 (58l 7 g SECTOT s gy dundi| 5
Wz 5 gldle g (252 38 oy el 20 ol
3l g mussReal time 31,5925 555101, 18 glaoyigaag

&U.o

SO gz b gz (IWA). 6 o glas )
.q‘\‘mfﬁ\.lj‘ljjjﬂ
RS Sleadle dandllas (AWPR) 4 e Y

A4 o)La..':: ol UlJlJ-_.).‘..:i g.Jé ‘5;?3&.»5).{:40 L] u’.:'}iwg;l.a
YY)l o8l Sdjels eaSlisls

3. Buhl, R., Ersboll, AK., Eriksen, L., Koch, J. (2005)
Use of Color Doppler echocardiography to assess the
development of valular regurgitation in
standardbred ftrotters. J Am Ver Med Assoc,
227(10):1630-1635.

4. Carsten, J.C. (1987) Tow-dimensional, real time
echocardiography in the horse. Veterinary
Radiology. 3: 76-87.

5. Michima, LES.,, Latome, SM., Andrade, AFC.,
Femandes, ER. (2004) B-mode and M-mode
echocardiography of endurance Horses raised in Sao
Paulo state, Brazil. Journal of equine veterinary
science, 24(10): 451-457.

6. O'Callaghan, MW. (1985) Comparison of
echocardiographic and autopsy measurement Of
cardiac dmensions in the horse. Equine Ver
J 17(5):361-368.

7. Pipers, FS., Halmin, RL., Echocardiography in the
horse. J Am Ver Med Assoc {1977), 170(8:815-819.

8. Pipers, FS.,et al.echocardiography in bovine animal.
Bovine practitioner .(1978) 1978a;13:1.

9. Braun, U., Schweizer, T., Pusteda.N. {2001)
Echecardiography of the nommal bovine heart:
technigue and ultrasonographic  appearance.
veterinary record, 148(13)}:47-51.

10. Voros k, Holmes, J.R & Gibbs. C. Measurerment of
cardiac dimensions with tow—dimensional
echocardiography in the living horse. Equine
Veterinary joumal.1991(23):461-465.

¥





