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Table 1. Ultrasonographic data of 40 calves with hydranencephaly, 2 calves with
hyfrocephalus, and 8 calves with normal brain
A

Calf Breed? Age Sex Demonstrability of brain structures
No. by ultrasonography®

1. Hydranencephaly

1 1B —30 D¢ F AV
2 JB 1D M AV
3 IB 2D F AV
4 1B 2D M AV
5 B 3D F AV
6 IB 3D F AV
7 JB 3D F AV
8 1B 3D M AV
9 JB 4D F AV
10 IB 4D F AV
11 JB 4D F AV
12 1B 4D F AV
13 IB 6 D M AV
14 B 6 D M AV
15 JB 7D F AV
16 JB 7D F AV
17 JB 37D F AV
18 B 53 D F AV
19 IB 2D F v
20 B 5D M v
21 JB 13 D M v
22 JB 49 D M v
23 1B 62 D M v
24 B - F v
25 1B 3D M NV
26 JB 6D F NV
27 B 7D M NV
28 IB 13D - NV
29 JB 44 D F NV
30 JB 47 D M NV
31 B 50 D F NV
32 H 1D F AV
33 H 4D M AV
34 H 8 D M AV
35 H 11 D F AV
36 H 17 D M AV
37 H 18 D F AV
38 H 19D M AV
39 H 4D F v
40 H 12D F NV
2. Hydrocephalus
1 H 28 D F AV
2 H 36 D F v
3. Normal brain
1 JB —40 D M AV
2 1B 10 D F AV
3 JB 10 D M AV
4 JB 4 M M AV
5 JB 3D M v
6 B 3 M F v
7 H 10 D M AV
8 H 7D F v

* ]JB: Japanese black. H: Holstein-Friesian

" AV: Adequately visualized (possible to diagnose). [V: Inadequately visualized
(difficult to diagnose), NV: Not visualized

¢ 4 premature birth
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Fig. 1. Transducer positions on the head.
A: frontal region
B: fronto-parietal region (intercornual protuberance)
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Fig. 2. Sonograms of calf 2 of 10 days with normal brain.
A: coronal section, B: sagital section. Both sonograms are
obtained with the transducer positioned at B in Figure 1. The
cerebral hemisphere (1), lateral ventricle (2) and brain stem (3)

are clearly demonstrated on sonogram A. Below the brain
stem is a stronger echo from the base of the skull (4). C,D:
anatomic sections of skull of normal calves. The area sur-

rounded by the arrows roughly corresponds to the brain echoes
recorded on sonograms A and B.
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Fig. 3. Sonograms of calf 3 of 2 days with hydranencephaly.
A: coronal section sonogram with the transducer positioned at B in
Figure 1. Note the total absence of the cerebral hemispheres, which
are described as a echo-free space (5) with only the septum pellucidum
(arrow). B: sagital section sonogram. C,D: anatomic sections of skull

of calves with hydranencephaly. D is the same case as in sonograms
A and B.
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Fig. 4. Sonograms of calf 1 of 28 days with hydrocephalus.
Coronal (A) and sagital (B) section sonograms with the transducer posi-
tioned at A in Figure 1. Both sonograms show mildly dilated lateral
ventricles (2). In processed images (C,D), the margins of the dilated
lateral ventricles are well outlined. E: anatomic section of skull of the
same case as in sonograms A-D.
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Fig. 3. Sonograms of calf 3 of 2 days with hydranencephaly.
A: coronal section sonogram with the transducer positioned at B in
Figure 1. Note the total absence of the cerebral hemispheres, which
are described as a echo-free space (5) with only the septum pellucidum
(arrow). B: sagital section sonogram. C,D: anatomic sections of skull

of calves with hydranencephaly. D is the same case as in sonograms
A and B.
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Fig. 4. Sonograms of calf 1 of 28 days with hydrocephalus.
Coronal (A) and sagital (B) section sonograms with the transducer posi-
tioned at A in Figure 1. Both sonograms show mildly dilated lateral
ventricles (2). In processed images (C,D), the margins of the dilated
lateral ventricles are well outlined. E: anatomic section of skull of the
same case as in sonograms A-D.
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Fig. 5. Comparison of sector images (A, B) and linear images (C,D).
A,C: coronal sections. B,D: sagital sections. The comparative scans
were performed in the same case (calf 37) of 18 days with hydranen-
cephaly and also at the same transducer position of B in Figure 1. The
area of images obtained with the linear array scanner is less than that
with the sector one. However, the quality of the image obtained with
the former is superior to the latter. Arrows indicate an artifact of
near-field reverberations.
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Fig. /6. Image processing of sonogram in a 37-day-old calf with
hydranencephaly.
Coronal section with the transducer positioned at A in Figure 1. A:
original image. B: processed image. After low-and middle-level echo
enhancement, the poorly-defined cerebral margins are well defined.
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Fig. 7. Pneumoventriculograms of calf 29 of 44 days with
hydranencephaly.
A: plain lateral radiograph. B: frontal pneumoventriculogram taken
after injection of 50 ml of air. C: lateral pneumoventriculogram.
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Summary

Recently, over a period of 4 months, 40 calves with hydranencephaly, 2 calves with|
hydrocephalus and 8 normal calves as a control were examined by transcranial two-dimen-|
sional, real-time ultrasonography, and some also by X-ray pneumoventriculography. The)
ages of the animals were all under 4 months, and more than two thirds were less than 2
weeks old. A 3.5-MHz mechanical sector scanner and occasionally a 3.5-MHz electronic
linear array or 5-MHz convex array scanner were used, with the transducer placed along|
the surface of the head over the frontal and/or fronto-parietal region indicated in Figure 1.

The results are shown in Table 1. The proportions of cases diagnosed correctly, i.e.,
the success rates of adequate visualization of brain structures by ultrasonography were 63%
(25/40) for hydranencephaly, 509 (1/2) for hydrocephalus, and 63% (5/8) for normal
calves. Measurement studies of cranial thicknesses at necropsy clearly showed that the
thickness of the skull, especially compact substance, is the major limiting factor in obtai-
ning adequate ultrasound penetration of the skull.

In accordance with the ultrasound principle that the higher the ultrasound frequency,
the higher the absorption rate of the ultrasound in bone tissue, the 3.5-MHz transducer|
had superior ability to the 5-MHz one for visualizing the brain, at least for ultrasonographic
examination via the transcranial approach. The mechanical sector scanner had the major
advantage of providing large areas of cerebral visualization from limited acoustic windows|
on the skull but had the disadvantage of frequently producing an artifact of near-field
reverberations, which interfered with the quality of the brain image. By contrast, the
advantage of the linear array scanner was that it revealed a comparatively larger area of
near-field structures with only slight reverberations. However, only a small part of the
scanner could usually make contact with the skull, so that the area of the image obtained
with this scanner was much less than that obtained with the sector scanner.

By the use of image-processing techniqes for ultrasonograms, low-level echoes obtained
from the cerebrum were delineated more clearly than those of the original image, which
assisted in differentiating normal brain echoes from echo-free areas of fluid-filled dilated
ventricles in hydranencephaly and hydrocephalus.

As it is non-invasive, safer, and simpler, two-dimensional ultrasonography would seem
to be a valuable adjunct to the initial examination of calves with suspected hydranencephaly
and hydrocephalus.






