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Dirofilaria immitis is a nematode that causes heartworm disease, which is a severe pathology that causes cardiopulmonary 
alterations in dogs. Although radiography is used routinely in the study of dogs with heartworm, there are hardly any studies 
that determine its objective usefulness to detect alterations caused by parasites and establish the severity of the disease. 
Therefore, the aim was to determine whether specific thoracic radiography findings in dogs with heartworm are associated 
with some clinical variables, which were: presence/severity of pulmonary hypertension (PH), parasitic burden or presence 
of microfilariae, as well as epidemiological variables (age and sex). Dorso-ventral and right lateral thoracic radiography 
projections were made in 49 heartworm-infected dogs, and the vertebral heart score (VHS), the right cranial pulmonary 
artery at the level of the fourth rib (PA:4R) ratio, and the diameter of the right caudal pulmonary artery at the level of the 
ninth rib (PA:9R) ratio were calculated. All the animals were subjected to an echocardiography examination to estimate the 
parasite burden and the presence of PH based on a right pulmonary artery distensibility index (RPADi). Additionally, blood 
samples were collected to assess the presence of microfilariae. The results showed that there were 85.7% of dogs with 
radiographic lung alterations (mainly vascular pattern, interstitial or bronco-interstitial pattern) and 67.3% presented 
anomalies of the cardiac silhouette (mainly cardiomegaly, enlargement of the right chambers and dilatation of the 
pulmonary trunk). The VHS was increased in 42.9% of dogs and PA:4R and PA:9R ratios were enlarged in 31.3% and 19.5%, 
respectively. The VHS was not useful to evaluate any of the studied epidemiological and clinical parameters but the PA:4R 
and PA:9R ratios were significantly increased in dogs with PH. Moreover, Pearson’s correlation analysis showed a negative 
relation between the PA:4R and PA:9R ratios, and the RPADi. Moreover, the PA:4R and PA:9R ratios were significantly 
increased in dogs with high parasite burden. Similarly, older dogs presented significantly higher PA:4R and PA:9R ratios. 
Results showed that thoracic radiography could be a useful and complementary important tool to assess cardiopulmonary 
alterations in canine heartworm disease.  
 

Clinical/epidemiological variable Groups by variable PA:4R ratio PA:9R ratio 
Pulmonary Hypertension (RPADi <29%) * Presence of PH 1.16 ± 0.32 1.31 ± 0.30 

Absence of PH 0.92 ± 0.19 1.07 ± 0.19 
Parasite burden * High burden 1.13 ± 0.28 1.23 ± 0.29 

Low burden 0.88 ± 0.22 1.09 ± 0.21 
Microfilariae Presence of MF 1.04 ± 0.29 1.18 ± 0.28 

Absence of MF 0.92 ± 0.21 1.08 ± 0.16 
Age * Older dogs (6-15 years) 1.13 ± 0.22 1.24 ± 0.31 

Younger dogs (1-5 years) 0.95 ± 0.35 1.12 ± 0.21 
Sex Females 1.04 ± 0.27 1.20 ± 0.25 

Males 0.99 ± 0.30 1.11 ± 0.30 
 
Table 1. Results of PA:4R and PA:9R ratios. (*): statistically significant differences between groups in both ratios.  
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