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Ultrasound Imaging of Normal Cardiac Structures
with Convex Scanner in Puppies
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Abstract

Sector scanner which has a conical end is used to image thréugh the intercostal space because heart
is protected by the ribs. Cardiac data published all around the world were also obtained by sector
scanner. Although scanners being used in every small animal practice and animal hospital at college in
Korea include convex type and linear type, linear type is not appropriate for cardiac scan because of a
wide contact surface. The purpose of this study is to establish ultrasonographic images of normal cardi-
ac structures by measuring shape, size of reflectable cardiac structure according to restraint position in
scanning normal heart of the puppies with 6.5 MHz convex scanner(SonoAce 4500, Medison, Korea)
used in our veterinary teaching hospital, Seoul national university.

Seventeen male and female puppies considered having healthy heart by X-ray and clinical examina-
tion are used from April to July 1994. Scanning point selection of probe head and the distinction of
imaged cardiac structures were accomplished by necropsy and cardiac scanning performed through
thoracotomy under general anesthesia. At 10 o'clock position of transducer(at an angle of 30°
between imaginary line from elbow joint to 3rd sternum and probe head, 60° from body surface, 4th
intercostal space of right thorax) with the marker of scanner toward the head of dogs, right atrium,
left atrium and left ventricle were observed in 2, 3, 4, 5 intercostal space(2cm from the sternum) of
experimental dog positioned ventrodorsally under general anesthesia. Under these conditions, the num-
erical values of imaged diastolic heart are as follows : the distance from skin to apex(mean+S.D) 47.
53+6.94mm, thickness of left ventricular wall 6.00+1.60mm, length of left ventricle 16.2715.31mm,
width of left ventricle 15.33+4.25mm, length of left atrium 12.33+3.82mm, width of left atrium 11.
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33+3.94mm, length of right awium 7.00+2.41mm, width of right atrium 11.21+2.76mm and the
area of left ventricle 270.92+109.81mm’, area of left atrium 98.00+41.08mm’, area of right atrium

62.75+21.04mm’.
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Table 1. Radiographic measurements of cardiac structures on cardiac silhuette in puppies with normal

heart (ram)
L R LH RH A LC LAT
Mean 17.27 16.00 23.40 19.73 12.93 30.13 76.40
SD 4.58 5.07 3.96 5.35 5.86 5.86 11.67

L: distance between the left ventricular free-wall and the left thoracis wall, R: distance between the
right ventricular free-wall and the right wall, LH: distance between the left venticular free-wall and
midline, RH; distance between the right ventricular free-wall and midline, A(aortic double density): dis-
tance between aorta and midline, LC: distance from the midline to the feft thoracic wall, LAT(total la-
teral dimension): R+RH+LH+L, SD: standard deviation

Table 2. Values of L/R, RH/LH, (RH+LH)/LAT, and A/LC on radiographic cardiac silhuette

(mm)
Number of dogs L/R RH/LH (RH+LH)/LAT A/LC
1 0.77 0.77 0.59 0.49
2 1.00 0.43 0.60 0.37
3 1.16 1.59 0.52 0.38
4 1.13 0.85 . 0.61 0.31
5 0.78 0.61 0.58 0.44
6 1.05 0.60 049 0.34
7 0.88 0.73 0.60 0.48
8 125 0.88 0.64 0.49
9 1.11 1.25 0.70 041
10 1.89 1.00 0.64 0.36
11 1.18 1.05 047 0.44
12 0.88 042 045 041
13 0.90 0.58 0.52 047
14 1.75 1.37 0.58 0.37

15 1.33 1.09 057 0.48
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Table 3. Echocardiographic indices of cardiac structures during diastolic period in normal puppies

mm
A B C D E F G H I )] K
Mean 4753 6.00 1627 1533 1233 1133 70 1121 27092 98.00 62.75
SD 694 1.60 531 425 382 394 241 276 109.81 41.08 21.04
Min~ 31 3 7 9 4 6 3 7 131 33 32

Max 56 9 23 24 18

20 11 18 471 159 100

A: distance from the skin to the cardiac apex, B: thickness of the left veticular wall, C: length of the
leftventricle, D: width of the left ventricle, E: length of the left atrium, F: width of the left atrium, G:
length of the ritht atrium, H: width of the right atrium, I: area of the left ventricle, J: area of the left
atrium, K: area of the right atrium, SD: standard deviation
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Table 4. Comparision of echo technique, scanner type, and position of dog in present study with

those previously reported for dogs

Echo technique Scanner type Echo window Position of dog References
left 4th-5th ICS, right 3rd- under unsedated or - 2.3 6
M-mode sector 7th ICS(1-8 cm lateral to  sedated, left or right T
the sternum) lateral recumbency 12,13, 18
left 3rd-6th ICS(within 4  ,, chetized or awake, ;8
cm of the sternal edge), . » 5
3-mode sector ] e left and (or) right lateral
right 4th-5th ICS(within 5 15. 17
cm of the sternal edge) recumbency ’
right 4th-tth ICS(2 cm present
B-mode convex anesthetized, ventrodorsal
lateral to the sternum) study

Table 5. Comparision of echocardiographic indices in present study with those previously reported for

normal dogs

(mm)

Boon et al*
(M-mode, sector scanner, lateral
recumbency, awake adult dog)

Parameter

Jeong et al
(B-mode, convex scanner,
ventrodorsal, sedated puppy)

Left ventricular width 23-46 9-24
Thickness of left ventricular 3.9
free wall

Left atrium width 18-50 6-20
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Legends for Figures

Fig 1. Measurements of cardiac structures on radiographic cardiac silhuette in normal puppy. L: dis-
tance between the left ventricular free-wall and the left thoracic wall, R: distance between the
right ventricular free-wall and the right thoracic wall, LH: distance between the left ventricu-
lar free-wall and midline, RH: distance between the right ventricular free-wall and midline, A
(aortic double density): distance between aorta and midline, LC: distance from the midline to

the left thoracic wall.

Fig 2. Catheter, which was indwelled in caudal vena cava (CVC) and aorta in autopsied heart, was ob-
served as white points on ultrasonographic picture, that indicated caudal vena cava and aorta,

respectively.

Fig 3. Ultrasonographic measurements of cardiac structures in diastolic period in normal puppy. A: dis-
tance from the skin to the cardiac apex, B: thickness of the left ventricular wall, C: length of
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the left ventricle, D: width of the left ventricle, E: length of the left atrium, F: width of the
left atrium, G: length of the right atrium, H: width of the rigth atrium, I: area of the left ven-
tricle, J: area of the left atrium, K: area of the right atrium.
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