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Estimate of�heritability and�genetic 
trend of�intervertebral disc calci�cation 
in�Dachshunds in�Finland
Anu Katriina Lappalainen1*, Katariina Mäki2 and Outi Laitinen-Vapaavuori1

Abstract 
Background: Intervertebral disc disease (IDD) is a hereditary condition particularly common in Dachshunds. The 
breed is predisposed to early intervertebral disc degeneration and intervertebral disc calci�cation (IDC). When calci-
�ed, these severely degenerated discs are visible in spinal radiographs. Since the number of calci�ed discs (NCD) is 
associated with IDD, spinal radiography can be utilized in screening programmes in attempts to diminish the inci-
dence of IDD in Dachshunds. Our aims were to estimate the heritability and genetic trend of NCD in Dachshunds in 
Finland and to explore the e�ect of age at the time of radiographic screening. Since the NCD has a highly skewed 
distribution, a log-transformed NCD (lnNCD) was also used as an analysed trait. The variance components for both 
traits were estimated, using the restricted maximum likelihood method. The �xed e�ects of breed variant, sex, as well 
as year of screening and the random e�ects of litter and animal were included in the model. The genetic trends in the 
NCD and lnNCD were assessed from the estimated breeding values (EBVs) of individual dogs by comparing the mean 
EBV of dogs born in di�erent years. The breeding values were estimated, using the best linear unbiased prediction 
animal model. The pedigree in the genetic analyses included a total of 9027 dogs, of which 1567 showed results for 
NCDs.
Results: The heritability estimates of the NCD and lnNCD in Dachshunds were high (0.53 and 0.45, respectively). 
Small genetic improvements were seen as the mean EBVs increased from 100 to 104 and 105 over a 15-year period. 
The gain in the entire Dachshund population in Finland may di�er from that observed, since less than 10 % of the 
Dachshunds registered have a screening result for NCD. Age at the time of the screening did not signi�cantly a�ect 
the NCD or lnNCD.
Conclusions: We recommend systematic radiographic screening for IDC in Dachshunds and adopting EBVs as a tool 
for selecting breeding dogs. Age at the time of the radiographic screening may not be as important as previously 
suggested.
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Background
�e chondrodystrophic breed type, showing a character-
istic body conformation with long body and short curved 
legs, is predisposed to early intervertebral disc calci�ca-
tion (IDC) and intervertebral disc degeneration [1]. �e 

Dachshund is the breed with the highest risk for clinically 
signi�cant intervertebral disc disease (IDD) [2, 3].

IDC in Dachshunds is a degenerative process with a 
familial background [4�6], and heritabilities between 
15 and 87� % have been estimated [4, 5]. �e genetic 
basis of IDC was also shown in a recent study in which 
a major locus on chromosome 12 harboured genetic 
variation that a�ected the development of IDC in Dachs-
hunds [7, 8]. A positive association between the number 
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