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Abstract: The aim of this study is to present short-axis radial and circumferential strain and strain rate measurements by
speckle tracking echocardiography technique in healthy cats and dogs. The study was performed at Small Animal Training
and Research Hospital, Ankara University. Retrospective data from cats (n=5) and dogs (n=5), which are applied to the animal
hospital for cardiological examination, were analyzed. Two-dimensional speckle tracking echocardiography was performed
without sedation, and patients were manually restrained in the right and left lateral positions. Peak systolic radial strain,
radial strain rate, circumferential strain, circumferential strain rate means were 24.47 +1.22%,0.29+ 0.20s-1,-15.33 £ 2.56%,
0.05 * 0.27 s-1 respectively for cats and were 39.33 + 14.02%,-0.47s -1 + 0.55 s-1, -23.13 + 1.53%, -0.63 s-1+ 0.18 s-1
respectively for dogs. It is thought that speckle tracking echocardiography can be included in routine echocardiographic
examinations because this technique provides detailed information for determining the systolic potential of the left ventricle

and the examination time is not much different compared to conventional echocardiographic examinations.
Keywords: Cats, Dogs, Strain,Strain rate, Speckle tracking echocardiography.
iki Boyutlu Benek Takibi Ekokardiyografinin Veteriner Kardiyolojide Kullanimi

Oz: Bu calismanin amaci saglikl kedi ve kdpeklerde yapilan iki boyutlu benek takibi ekokardiyografide, kisa eksen papillar kas
seviyesinde radiyal, sirkimferensiyal gerilim ve gerilim hizi 6lglimlerinin yapilarak bu tekniginin tanitilmasidir. Ankara
Universitesi Kiigiik Hayvan Egitim ve Arastirma Hastanesi'ne kardiyolojik muayene amaciyla getirilen kardiyolojik yénden
saglikli kediler (n = 5) ve kopeklerin (n = 5) kaydedilen ekokardiyografi gortintuleri retrospektif olarak analiz edildi. Muayene
sag ve sol lateral pozisyonda ve hayvanlar sedasyona alinmadan yapildi. Kediler igin sirasiyla ortalama zirve sistolik radyal
gerilim, radyal gerilim hizi, sirkimferensiyal gerilim, sirklimferensiyal gerilim hiz1 24.47 + % 1.22,0.29 £ 0.20 s-1,-15.33+ %
2.56, 0.05 + 0.27 s-1 odlgultirken, kdpekler igin bu ortalama degerler sirasiyla 39.33 + % 14.02, -0.47 s-1 £ 0.55s-1,-23.13+ %
1.53,-0.63s-1+0.18 s-1 olarak 6lgulmistir. Konvansiyonel ekokardiyografi ile karsilastirildiginda benek takibi ekokardiyografi
tekniginin sol ventrikilin sistolik fonksiyonunu belirlemesi noktasinda daha detayli bilgi saglamasi ve muayene siireleri
arasinda ¢ok ciddi bir fark olmamasi gibi sebeplerle iki boyutlu benek takibi ekokardiyografinin rutin ekokardiyografik

incelemeler arasina dahil edilebilecegi diisiiniimektedir.

Anahtar Kelimeler: Benek takibi ekokardiyografi, Gerilim, Gerilim hizi, Kediler, Képekler.
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INTRODUCTION

T

based on following ultrasound points, defined by a

wo-dimensional speckle tracking

echocardiography (2-D STE) is a new technique

user, on the myocardium during systolic and diastolic
events. In standard echocardiographic techniques, M
mode results are used to determine the systolic
(1). M mode

echocardiography only assesses the data of the area

function of the left ventricle
through which the cursor passes, while speckle
tracking echocardiography (STE) can show both

regional and global myocardial deformations (2).

Strain and Strain Rate

Strain (St); refers to the percentage of
displacement of points (ultrasonographic spots) that
occur in a myocardial area during a cardiac cycle. For
this reason, St is expressed by percentage (%).
Negative St indicates thinning or shortening of
myocardial fibrils, while positive St indicates
lengthening or thickening. It basically measures the
amount of contraction and relaxation of muscle
fibers (3). Strain rate (SR) determines the relationship
of this displacement with time (4).

Deformation parameters can be calculated with
specific vectors. Three-way movement can be
tracked at STE. These are; radial, longitudinal and
circumferential movements. Longitudinal
contraction reflects the movement from base to
apex. Radial contraction is perpendicular to the long
axis or epicardia, and it refers to the thickening and
thinning movement of the myocardium on the short
axis. Circumferential strain is perpendicular to the
radial and longitudinal contraction, and it refers to
the change in diameter of the myocardium on a short
axis view (3).

Reference intervals were determined in both

pediatric (5) and adult (6,7) patients in human
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medicine. There are similar studies on healthy dogs
of different breeds in veterinary medicine (2,8,9,10).
In Turkey, studies for determining reference intervals

have not yet been carried out in healthy animals.

MATERIAL and METHODS
Animals

The study was performed at the Small
Animal Training and Research Hospital, Ankara
University. Retrospective data from cats (n=5) and
dogs (n=5), which are applied to the animal hospital
for cardiological examination, were analyzed. Gender
distribution for cats and dogs was 2 males and 3
females (Ethics Decision Number: 2021-6-32).

Speckle Tracking Echocardiography Examination

STE was performed without sedation, and
patients were manually restrained in standing or
right and left lateral positions (Figure 1A, 1B, 1C).
Right parasternal imaging was preferred for short-
axis views while left parasternal imaging were
preferred for apical long-axis views for conventional
echocardiographic ~ examinations. A  special
echocardiographic examination table can be useful
for acquiring parasternal views of patients (Figure
1D). Echocardiographic examination tables can be
either a platform on top of normal examination
tables or an examination table with holes for using
ultrasound probes under the table. Because STE
measurements are based on the following user-
determined ultrasonographic spots, high-quality
images and frame rates (FPS) are required. For this
reason, the patient's position and stable posture are
this

Examination tables must be electrocardiography

extremely important in examination.
(EKG) compatible because simultaneous EKG limb
lead Il was recorded during the examination. Imaging
software differs in echocardiography devices. In this
study Echolab Das-RS1 software was used in Hitachi,

Arietta V60 model ultrasound device.
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Figure 1 A. STE examination at standing position. B.
Cat STE examination in right lateral recumbency. C.
Dog STE examination in right lateral recumbency. D.
STE examination table.

Sekil 1 A. Kedide ayakta benek takibi ekokardiyografi
muayenesi. B. Kedide sag lateral pozisyonda benek
takibi ekokardiyografisi muayenesi. C. Kopekte sag
lateral pozisyonda benek takibi ekokardiyografi
muayenesi. D. Benek takibi ekokardiyografi muayene
masasl.

By using EKG data, peak systolic point was

determined. Points of interest (POI) were
determined circularly by taking endocardial limits
into account. The determined points were tested
with “test tracking” tab of the software. Points that
have been determined correctly remain yellow, while
incorrect turn red during the test cycle. Speckles
were tested until there were no red spots within a
cycle period. After setting the epicardial points,
analysis can be started by the “processing” tab. And
then, the level of the image (base, papillary muscle,
apex) on the short axis can be selected. A graph was
formed as a result of this analysis. In this graph,
myocardial thickness, radial strain, circumferential
endocardial strain, epicardial circumferential strain,
average circumferential strain, radial strain rate,

endocardial circumferential strain rate, epicardial
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circumferential strain rate, average circumferential
strain rate data were recorded every 15 milliseconds

(Figure 2).

Figure 2. STE analysis at papillary muscle level (short
axis).
Sekil
ekokardiyografi analizi (kisa eksen).

2. Papillar kas seviyesinde benek takibi

Statistical Analysis

Measurements were recorded, and descriptive
statistics were performed. Standard deviation and
mean value of the data were calculated by

commercial software Graph Pad Prism 6.

RESULTS

Two dogs and four cats were excluded due to
signs of systemic or cardiovascular disease and poor
image quality. The mean age was 3415.54 months for
cats and 37.2+9.51 months for dogs. St analysis were
performed on images obtained from
echocardiographic examinations of cats and dogs at
papillary muscle level on the short axis. Individual
results of 2-D STE measurements are presented in
Figure 1 and 2. Statistical results are expressed in

Table 1 and 2.
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Table 1. Cat STE data. Radial strain (RSt), radial strain
rate (RSR), circumferential strain (Cst),
circumferential strain rate (CSR).

Tablo 1. Kedi STE verileri. Radiyal gerilim (RSt),
radiyal gerilim hizi (RSR), sirkimferensiyal gerilim
(CSt), sirkiimferensiyal gerilim hizi (CSR).

RSR  CSt  CSR Age
0,
RSE™) (s (%) (s  (months)

Minimum 2333 001 -19.31 -028 28
Maximum 2599 052 -13 041 45
Range 266 051 631 069 17
Mean 2447 0292 -1533 0.052 34
std.

- 1223 0.2008 2.569 0.2725 6.782
Deviation
Std.Error ) <169 0.0898 1.149 0.1219 3.033
of Mean

Table 2. Dog speckle tracking echocardiography data.
Radial strain (RSt), radial strain rate (RSR),
circumferential strain (CSt), circumferential strain
rate (CSR).

Tablo 2. Képek benek takibi ekokardiyografi verileri.
Radiyal gerilim (RSt), radiyal gerilim hizi (RSR),

sirkumferansiyel gerilim (CSt), sirkumferansiyel
gerilim hizi (CSR).
RSt RSR CSt CSR Age
(%) (s (%) (s1)  (months)
Minimum 26.4 -1.18 -25.38 -0.8 22
Maximum 62.13 0.17 -21.36 -0.36 52
Range 35.73 135 4.02 0.44 30
Mean 39.33 -0.474 -23.13 -0.638 37.2
Std'. . 14.02 0.5538 1.532 0.1803 11.65
Deviation
Std.Error o 09 02477 0.6851 008065 5.21
of Mean

Peak systolic radial St (RSt), peak systolic radial
SR (RSR), peak systolic circumferential St (CSt), peak
systolic circumferential SR (CSR) were 24.47 +1.22 %,
0.29+0.20 s!, -15.33 + 2.56%, 0.05 = 0.27s%

respectively for cats. (Table 1, Figure 3).
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Peak systolic radial St (RSt), peak systolic radial
SR (RSR), peak systolic circumferential St (CSt), peak
systolic circumferential SR (CSR) were 39.33 +
14.02%, -0.47s -1 + 0.55 s, -23.13 + 1.53%, -0.63s -
1+0.18 s''respectively for dogs (Table 2, Figure 4).

Ste Data - Cat

Age (months)=]

CSR (s™)
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RSR (s™')] I
RSt (%) 3

L T T L] 1
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Figure 3. Individual STE variables of cats. Radial strain
(RSt), radial strain rate (RSR), circumferential strain
(CSt), circumferential strain rate (CSR).

Sekil 3. Kedilerde Dbireysel benek takibi
ekokardiyografi degiskenleri. Radiyal gerilim (RSt),
radiyal gerilim hizi (RSR), sirkumferansiyel gerilim
(CSt), sirkumferansiyel gerilim hizi (CSR).

Ste Data - Dog
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Figure 4. Individual STE variables of dogs. Radial
strain (RSt), radial strain rate (RSR), circumferential
strain (CSt), circumferential strain rate (CSR).

Sekil 4. Kopeklerde bireysel benek takibi
ekokardiyografi degiskenleri. Radiyal gerilim (RSt),
radiyal gerilim hizi (RSR), sirkumferansiyel gerilim
(CSt), sirkumferansiyel gerilim hizi (CSR).



How to Use Two Dimensional...

Terzi et al.

DISCUSSION and CONCLUSIONS

With this study, STE analysis was performed on

images obtained from echocardiographic
examination in dogs and cats. Since this analysis is
the

examination

not one of routinely performed

echocardiographic procedures in
Turkey, every stage is reported in detail. In this study,
St and SR values of radial and circumferential
directions were measured only on the short axis at
the papillary muscle level. Current studies on the left
atrium (9), right ventricle (10), and left ventricle (11)
are also available in the literature. In this study, the
technique is intended to be explained practically;
therefore, measurements were performed only on
the short axis.

Based on data obtained from our results, this
technique is thought to be available in routine
echocardiographic examinations. Breed-specific
studies are conducted worldwide (12,13,14,15).
Pedro et al. (16) compared STE data in healthy and
dilated cardiomyopathy groups in Great Dane dogs.
Suzuki et al. (17) evaluated STE data in healthy Beagle
dogs in their study. Takano et al. (18) evaluated STE
data in cats with and without hypertrophic
(19,20) used STE

technique in dogs with degenerative mitral valve

cardiomyopathy. Researchers

disease, which is the most common acquired canine
heart disease. In addition to these studies, there are
many publications, especially for determining
reference intervals (21).

As a result, compared to tissue Doppler imaging
and conventional 2D echocardiographic methods,
the STE

Requirements like; software, device, high-resolution

technique has many advantages.
image recording, experienced practitioner, STE is not
an easily accessible technique. Apart from these
aspects, it is thought that STE can be included
in routine echocardiographic examinations because
this technique provides detailed information for
determining the systolic potential of the left ventricle
and the examination time is not much different
to conventional

compared echocardiographic

examinations.
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