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Abstract 

 

Pulmonary hypertension (PH) is a complex hemodynamic condition defined by increased pulmonary vasculature 

pressure. The precise diagnostic can be obtained by evaluating the clinical status of the patient, performing complex 

imaging methods and by direct assessment of pulmonary arterial pressure. Invasive methods are considered golden 

standard; however, these techniques are limited in animals with respiratory failure. Previous studies aimed to evaluate 

the cut-off value of the PV/PA ratio in different types of PH in dogs. Therefore, the aim of this study is to correlate the 

type of PH with the changes of the pulmonary vein to pulmonary artery ratio (PV/PA) in dogs assessed by transthoracic 

echocardiography. The ratio was assessed using the right parasternal long axis view of the heart in B-mode and M-

mode. This retrospective study included thirty-nine dogs presented for cardiologic examination at our Veterinary 

Teaching Hospital. Dogs were divided in three groups as following: control group (n=10), precapillary PH group (n=16) 

and postcapillary PH group (n=13). The median and interquartile range (M±IQR) of the PV/PA ratio were 0.95 (0.79–

1.5) in the control group, 0.85 (0.55-0.92) in precapillary PH group and 1.86 (1.44-2.16) in the postcapillary PH group. 

The area under the curve (AUC) for the PV/PA ratio comparison between the control and postcapillary PH groups was 

1 (P<0.05), suggesting a cut-off ratio of 1.17 for the postcapillary PH group. This value is lower than the previous 

suggested value (>1.7). The importance of this finding derives from the ability to observe early changes induced by PH 

in dogs diagnosed with different stages of myxomatous mitral valve disease (MMVD), even when the tricuspid 

regurgitating jet cannot be assessed.  
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INTRODUCTION 

 

Pulmonary hypertension (PHT) is defined by 

increased pressure in the pulmonary vasculature 

and represents a pathophysiological and 

hemodynamic status associated with 

cardiovascular, respiratory or systemic pathologies 

(Reinero et al. 2020). Assessing the severity of 

postcapillary PH is performed by evaluating the 

pulmonary artery wedge pressure (PAWP) by right 

heart catheterization. In veterinary medicine this 

invasive diagnostic method is not commonly used 

in the clinical setting, however the pulmonary 

arterial pressure is estimated by measuring the 

tricuspid regurgitation jet (Soydan et al. 2015). 

Another proposed ultrasonography technique for 

characterizing PH is assessing the right ventricular 

end-diastolic area (RVEDA) as an indicator for the 

right ventricle size and to evaluate the right 

ventricle systolic function assessing the tricuspid 

annular plane systolic excursion (TAPSE) and the 

fractional area change (FAC) (Vezzosi et al. 2018). 

Due to the fact that the measurement of tricuspid 

regurgitation jet is sometimes difficult to perform 

to animals in respiratory failure, and the evaluation 

of the right ventricle area and function require 

advanced ultrasonography techniques, this study 

aims to describe the changes of PV/PA ratio 

associated with PH using simple ultrasonography 

techniques. Two studies aimed to characterize the 

normal value of the PV/PA ration in dogs and 

concluded it is approximately equal to 1 (Merveille 

et al. 2015; Birettoni et al. 2016).  

The PV/PA ratio has been described as a 

simple and reproducible measurement that may 

help discriminate dogs in congestive heart failure 

from asymptomatic dogs with MMVD, concluding 

that with advancing stages of the pathology the 

ratio will increase above 1.7 (Merveille et al. 

2015).  Another study which evaluated 76 dogs 

with varying degrees of precapillary PH concluded 

that the value of the ratio decreases proportionally 

to the severity of the disease (Roels et al. 2019). 

Decreased pulmonary vein diameter was 

speculated based on the decreased left ventricular 

pressure and increased pulmonary arterial 
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