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Abstract

The objective of this study was to determine whether Hounsfield Unit (HU) measurements in the subcalvarial region can
be used as an imaging indicator of cerebral atrophy in dogs. Computed tomography scans from 20 dogs aged 2—13 years
were analysed, with HU values obtained at the cranial bone, immediately beneath the calvaria, and at 1 cm depth in the
cerebral parenchyma. The results demonstrated significantly lower subcalvarial HU values in dogs aged >8 years
compared to younger subjects, consistent with an age-related reduction in cerebral density and potential atrophic changes
affecting brain structure. Outlier values were identified that deviated substantially from expected ranges, suggesting
possible imaging artefacts, individual anatomical variation, or measurement inconsistencies, and emphasising the
importance of methodological precision in HU assessment. These findings indicate that HU may have potential as a
marker of cerebral atrophy in ageing dogs, contributing to the broader understanding of canine cognitive dysfunction.
Validation requires larger and more diverse populations, longitudinal monitoring, and rigorous standardisation to confirm
its diagnostic relevance, reproducibility, and eventual clinical applicability.
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Cerebral atrophy is defined as a progressive Previous studies have emphasised ventricular
loss of cerebral parenchymal volume and can be enlargement, hippocampal volume loss, and protein
identified through imaging techniques such as accumulation as imaging correlates of CCD.
computed tomography (CT) and magnetic However, the evaluation of radiodensity through
resonance imaging (MRI) (Dias et al.,, 2023, Hounsfield Unit (HU) measurements in defined
Hamnilrat et al., 2015). In human medicine, atrophy cerebral regions remains less explored. As HU
is closely associated with dementia, particularly values reflect tissue density (radiopaedia.org),
Alzheimer’s disease, where sulcal widening, changes in their distribution could provide indirect
ventricular dilatation and reduced brain density are evidence of atrophic processes.
characteristic findings (Whitwell, 2010). In The present study aimed to evaluate HU
veterinary medicine, cerebral atrophy is also values at the cranial bone, immediately beneath the
reported in ageing dogs and has been linked to calvaria (subcalvarial region), and at 1 cm depth in
canine  cognitive  dysfunction (CCD), a the cerebral parenchyma in dogs of different ages.
neurodegenerative condition considered analogous The working hypothesis was that geriatric dogs
to Alzheimer’s disease in humans (Vikartovska et would show lower HU values in the subcalvarial
al., 2021, Pan, 2021). region compared with younger individuals,

potentially reflecting age-related cerebral atrophy.
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MATERIAL AND METHOD

The study included 20 dogs of various breeds
(Amstaff, French Bulldog, Bichon, Mixed breed,
Golden Retriever, American Cocker, Labrador,
Rottweiler, Schnauzer, American Bully, Yorkshire
Terrier, Doberman, Shih Tzu, and Poodle), aged
between 2 and 13 years. Both sexes were
represented (11 females and 9 males). Dogs
presenting evident neurological abnormalities on
imaging were excluded.

Subjects were divided into two age groups:
Group 1 (G1): dogs under 8 years of age and Group
2 (G2): dogs 8 years of age and above

CT examinations were performed using a
Siemens Somatom Scope 16-slice scanner.
Transverse images were acquired at 1 mm
thickness with patients positioned in dorsal
recumbency. A brain window was applied for
analysis, and images were evaluated with Weasis
v4.5.0 software.

Figure 1 HU measurements (cranial bone, subcalvarial
space, and cerebral parenchyma at 1 cm beneath the
calvaria) on the axial CT image

HU measurements were obtained at three
levels: (i) cranial bone, (ii) immediately beneath the
calvaria (subcalvarial space), and (iii) cerebral
parenchyma at 1 cm beneath the calvaria (figure 1).
Each measurement was performed by a single
observer to reduce variability.

Statistical analysis was carried out using
JASP software. Independent sample t-tests and the
non-parametric Mann—Whitney U test were applied
to compare mean HU values between groups. A
significance level of p < 0.05 was adopted.

RESULTS AND DISCUSSIONS

HU wvalues recorded at the cranial bone
ranged from 247 to 1369 HU (mean ~880 HU).
Subcalvarial values varied between 1 and 64 HU
(mean ~28 HU), while cerebral parenchymal values
(1 cm beneath the calvaria) ranged between 24 and
50 HU (mean ~34 HU).
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Table 1

Mean Hounsfield Unit (HU) values in dogs under 8
years and 8 years or older

Parameter < 8 years = 8 years
Cranial Bone HU 945.20 823.10
Subcalvarial HU 39.20 2410
Cerebral HU 40.60 33.04

When comparing age groups, significantly
lower HU values were observed in the subcalvarial
region of dogs >8 years compared with younger
individuals (t = 2.72, p = 0.015; Mann—Whitney U
= 77.5, p = 0.041) (table 1). This suggests a
reduction in cerebral radiodensity associated with
ageing, possibly reflecting early atrophic changes or
expansion of subarachnoid spaces.

Parenchymal HU wvalues also showed a
downward trend with age, although differences
were less pronounced. Importantly, no significant
sex-related differences were identified, indicating
that the observed changes are age-related rather than
sex-dependent.

When applying a stricter threshold and
comparing dogs <9 years with those >9 years, the
differences in subcalvarial HU values were not
statistically significant (t = 1.57, p = 0.14; Mann—
Whitney U = 63.5, p = 0.25). This finding suggests
that while cerebral density reduction may begin
around 8 years of age, the progression beyond 9
years is less clearly distinguished within the current
dataset.

Some values deviated considerably from
expected reference ranges. Such outliers may have
resulted from imaging artefacts, region-of-interest

placement errors, or individual anatomical
variations. This highlights the need for larger
sample sizes and strict  methodological

standardisation before HU analysis can be reliably
applied in clinical diagnostics.

The findings are consistent with previous
reports that identified imaging evidence of cerebral
atrophy in older dogs and support the hypothesis
that HU analysis could complement -existing

morphometric indicators such as ventricular
enlargement.  Nevertheless, further  studies
integrating imaging, cognitive testing, and

longitudinal monitoring are required to validate HU
measurements as reliable diagnostic markers for
CCD.
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CONCLUSIONS

HU analysis of the subcalvarial region
demonstrated significantly lower values in dogs
aged 8 years and above compared with younger
individuals, suggesting that radiodensity decreases
with age and may reflect cerebral atrophy. No
influence of sex on HU values was observed.
Outlier values underline the possibility of artefacts
or methodological variability, reinforcing the need
for studies on larger populations to confirm
diagnostic relevance.

HU evaluation by CT may represent a
valuable adjunct for identifying age-related cerebral
changes in dogs, but additional research integrating
clinical, cognitive, and paraclinical data is necessary
to establish its utility as a marker of canine cognitive
dysfunction.
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