
 
 
 
 
Awards 
 
Research grants:  

- American College of Veterinary Internal Medicine (ACVIM) 
Resident Research Grant and sponsored by the Purina 
Institute ($10,000)  

- AVC Internal Research Fund and the Companion Animal 
Trust Fund (CATF) ($15,000)  

  
Scholarships:  

- George and Margaret Peake Scholarship (2022)  
- Alice Peake Bissett Special Purpose Fund (2022)  
- Natasha Memorial Tuition Scholarship (2022)  
- G. Murray & Hazel Hagerman Scholarship (2021)  
- Natasha Memorial Tuition Scholarship (2021)  
- Gizmo Latimer Memorial Scholarship in Cardiology (2021) 
- Irving Scholarship in Cardiology (2020) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
University of Prince Edward Island 

 
 
 
 

Faculty of Veterinary Medicine 
Summary of Dissertation 

 
 

Submitted in Partial Fulfilment 
of the Requirements for the 

 
 
 

DEGREE OF MASTER OF SCIENCE 
 

Sarifa Lakhdhir 
Department of Companion Animals 

 
 

Supervisory Committee 
 

Dr. Lynne O’Sullivan  
Dr. Etienne Côté  
Dr. Justin Allen  
Dr. Catherine Creighton  
Dr. William Stoughton 
 

Examination Committee 
 

Dr. Lynne O’Sullivan  
Dr. Etienne Côté  
Dr. Leigh Lamont   
Dr. Emily John   
Dr. Katie Hoddinott, Chair 

 
  



Use of two- and three-dimensional echocardiography for 
assessment of the left ventricular outflow tract velocity and 
aortic orifice area in dogs   
 

Clinically, dogs are screened for subaortic stenosis (SAS) 
using two-dimensional (2DE) and Doppler echocardiography. 
Distinguishing between mild SAS and unaffected can be difficult, 
and a more precise evaluation of the left ventricular outflow tract 
(LVOT) is desirable. The aims of this study were to determine the 
step-up in Doppler-derived peak LVOT velocity, investigate 
associated variables, and determine the LVOT and aortic orifice 
areas using 2DE and three-dimensional echocardiography (3DE) in 
dogs.   

  
Sixty-nine healthy, privately-owned dogs were enrolled. 

The continuous wave (CW) peak LVOT velocity and the pulsed 
wave (PW) Doppler-derived step-up in LVOT velocity at four 
locations were determined from both the subcostal (SC) and left 
apical (LAP) imaging windows. The LVOT and aortic valve (AoV) 
orifice areas were determined using 2DE AoV diameter, the 
continuity equation (CE), and 3DE planimetry at four locations.  

  
The mean (range) total step-up in LVOT velocity was 105 

cm/s (65-168 cm/s) and 83 cm/s (34-128 cm/s) from the SC and 
LAP imaging windows, respectively. Mean SC-derived peak CW 
LVOT velocity was significantly higher than LAP (P<0.001), and 
peak CW velocities derived from both imaging planes were greater 
post-stimulation (P<0.001). Heart rate, left ventricular end-
diastolic and end-systolic volumes, and 3DE AoV area were 
significantly associated with SC CW LVOT velocity. Obtaining 3DE 
images and performing planimetric measurements of the LVOT 
was feasible in all dogs. The 2DE AoV area was significantly lower 
than that derived from 3DE (P<0.001). There was poor agreement 
between the CE-derived area and areas calculated using 2DE and 
3DE, with the CE underestimating all other methods.   

  
These results quantify the expected step-up in LVOT 

velocity, identify associated variables, and demonstrate that 
methods for determining LVOT and aortic orifice areas in dogs are 
not interchangeable. This information can be used for improving 
the accuracy of echocardiography in assessing dogs for SAS.  
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