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Figure 1: a: An ultrasound image of a healthy dog's kidney's longitudinal section, measuring the length
(L1) and width (L2) with the ultrasound machine’s clipper. b: A transverse ultrasound image of a healthy
dog kidney is shown, along with measurements of width (L2) and height (L1) taken with the ultrasound
device's clipper. c: An ultrasound image of the kidney's longitudinal section is shown, as is the volume
measurement by determining the kidney area of a healthy dog, and the volume of the kidney was
measured automatically in the ultrasound machine.
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Table 1: Average and standard deviation of dimensions (mm) and volume (cm?) of kidneys with
ultrasonography and their actual values (direct measurement during laparotomy and after necropsy) in
ten native dogs

Left kidney Right kidney
Method of
Renal parameters Standard Standard
measurement Mean o Mean o
deviation deviation
Volume (ellipsoid formula) 28.7 7.1 29.1 8.2
Volume (ultrasound equipment) | 23.9 6.7 24/0 7.2
Ultrasonography Length 29.5 9.7 30.4 8.8
Width 33.0 10.19 34.4 10.8
Height 53.2 7.0 57.9 6.1
Volume (ellipsoid formula) 60.3 6.03 59.0 5.9
Length 60.6 6.65 58.9 6.6
Laparotomy _
Width 29.9 3.1 29.6 3.1
Height 28.1 4.28 29.5 35
Volume (submersion) 27.8 4.56 29.4 4.2
Length 31.0 3.4 31.8 3.1
Necropsy _
Width 33.0 6.42 24.2 6.3
Height 33.0 6.41 34.0 6.2
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Table 2: Correlation formulas (regression equations) and correlation coefficient of kidney dimensions and
volume measured in ultrasonography in ten native dogs

Right kidney Left kidney
Regression Correlation Regression Correlation
equation coefficient (r) equation coefficient (r)
The real volume (V)
through ultrasonography V=1.1xv+1.91 0.861 V=1.2xv+1.0 0.871
(v) (ellipsoid formula)
The real volume (V)
through ultrasonography V=1.30xv+1.49 0.853 V= 1.38xv+2.15 0.773
(v) (ultrasound equipment)
The real length (L) through | | _; 959,145 1 0.795 L=0.88xI+12.54 0.853
ultrasonography (1)
The real width (W) through | 1 57,9 77 0.759 W=1.13xw-4.15 0.831
ultrasonography (w)
The real height (H) through |\, 69,150 g 0.709 H=1.51xh-13.57 0.781
ultrasonography (h)
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Abstract

The main objective of this study was to compare the accuracy of renal volume measured with ultrasonography
to real volume in ten native dogs that were candidates for euthanasia due to severe injuries sustained in traffic
accidents. Furthermore, correlations of renal dimensions in ultrasonography, such as length, width, and height,
were determined with real ones. Initially, the dimensions of the right and left kidneys were determined using
ultrasonography. Renal volume was measured using two different methods. The first method consisted of choosing
automatic volume measurement in an ultrasonography unit. The volume formula of a prolonged ellipsoid (length
x width x height x 0.523) was used in the second method. The real renal dimensions (golden standard) were
measured during celiotomy and after necropsy, and the true volume of kidneys was calculated using water
displacement. Linear regression analysis was used to determine correlations between renal dimensions and volume
in ultrasonography with real ones. Results showed that renal dimensions and volume measured in ultrasonography
were lower than actual measurements. There were positive and statistically significant correlations between renal
volume in ultrasonography and actual renal volume. However, the correlation coefficient (r) of volume determined
by the formula was greater than that of the automatic volume method, and its mean was closer to that of the real
volume mean. There were also positive and significant correlations between renal dimensions measured with
ultrasonography and those measured in real measurement. No significant difference was found between renal
dimensions measured during celiotomy and after necropsy. These findings indicate that ultrasonographic
measurements underestimated renal dimensions and volume, and the formula method provided more accurate
results than the automatic volume method.
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