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Introduction
Fertility in male dogs is influenced by various intrinsic 
and extrinsic factors, including age, hormonal balance, 
testicular vascularization, and environmental conditions 
[1]. Among these, testicular blood flow (TBF) has 
gained particular attention in recent years, as Doppler 
ultrasonography (DU) parameters such as the pulsatility 
index (PI) and resistive index (RI)-have been proposed 
as potential indicators of sperm quality in dogs [2]. In 
clinical practice, DU is a valuable, non-invasive tool used 
to evaluate the hemodynamic characteristics of blood 
flow in various arteries and veins. It is widely employed 
for vascular assessment in multiple organs, including 

the liver, mammary glands, kidneys, placenta, and fetal 
structures. In recent years, research has increasingly 
focused on the Doppler parameters of the testicular 
artery (TA) in different animal species [3-6]. This focus is of 
critical importance, as impaired blood supply in the TA is 
considered a significant contributor to male infertility [7]. 

The testicular artery, which arises from the abdominal 
aorta, supplies blood to the testes. After passing through 
the inguinal ring to reach the spermatic cord, it travels 
along the posterior surface of the testis, emerging near 
the proximal pole. The artery then penetrates the tunica 
albuginea and follows a relatively straight course typically 
without branching-through the tunica vasculosa, a 
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Abstract

This study investigated the relationship between testicular artery hemodynamics and 
spermatological parameters in Kangal Shepherd dogs of different age groups using 
Doppler ultrasonography and computer-assisted sperm analysis. Fourteen clinically 
healthy, sexually mature Kangal Shepherd dogs were categorized into adult (3-5 years, 
n=7) and senior (7-9 years, n=7) groups. Each dog underwent three evaluations at two-
week intervals, including a Doppler ultrasonographic assessment of supratesticular, 
intratesticular, and marginal arteries and comprehensive spermatological analysis. 
Testicular arterial blood flow was assessed by measuring peak systolic velocity, end-
diastolic velocity, pulsatility index (PI), and resistive index (RI). Spermatological 
assessments included total motility, progressive motility, sperm concentration, and 
morphological analysis. The results revealed significant age-related alterations in 
testicular blood flow parameters, with senior dogs exhibiting increased PI and RI 
values. Moreover, strong negative correlations were identified between Doppler indices 
and spermatological parameters. Conversely, positive correlations were found between 
vascular resistance parameters and morphological sperm defects, particularly in the 
head, tail, and midpiece regions. The strongest correlations were observed in the left 
intratesticular artery, with RI showing a very strong negative correlation with motility 
(r=-0.91) and a very strong positive correlation with total morphological defects (r=0.92).

In conclusion, this study shows that testicular blood flow, assessed via Doppler 
ultrasonography, is closely linked to sperm parameters in Kangal Shepherd dogs, 
underscoring its value in clinical reproductive functions, especially for age-related 
changes.
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vascular layer beneath the capsule that extends along the 
epididymal margin of the testis.

In human medicine; Color Doppler (CD), Pulsed Wave 
Doppler (PW) and Power Doppler (PD) are routinely 
performed to evaluate the andrological status of the testes 
[8] as these modalities offer a simple yet accurate method 
of measuring blood flow by integrating anatomical and 
hemodynamic information [9]. In veterinary medicine, 
several studies have investigated the application of DU 
in dogs for evaluating TBF under both physiological and 
pathological conditions [10,11]. Although still considered a 
relatively novel technique in veterinary practice, testicular 
DU holds great potential for future development and 
clinical utility. 

The testicular parenchyma is a high-metabolism 
tissue; any disruption in the transport of nutrients and 
oxygen via the blood can have adverse effects on the 
morphology and function of the testis [12]. Studies in 
dogs have shown a relationship between hemodynamic 
parameters of testicular artery blood flow and semen-
related parameters [13,14]. Venianaki et al.[15] studied 
hemodynamic parameters of testicular artery blood flow 
in Beagles during prepubertal, pubertal and postpubertal 
ages. They obtained significant correlations between 
the hemodynamic parameters they obtained and semen 
evaluation parameters [15]. Souza et al.[16] reported possible 
changes in hemodynamic parameters of testicular artery 
blood flow during the peri-pubertal period; in general, 
these parameters can be used as indicators of future 
semen quality [17-19]. However, since the animals evaluated 
in the study were of different breeds, this did not support 
standardization of the results.

The testicular artery originates from the abdominal aorta 
and supplies blood to the testes via several branches. It first 
gives rise to the supratesticular artery, located along the 
spermatic cord, then enters the testis and continues as the 
marginal artery along the epididymal border, and finally 
branches into the intratesticular artery that penetrates 
the testicular parenchyma [13]. The intratesticular artery 
runs through the mediastinum testis and provides direct 
perfusion to the seminiferous tubules. Among these, the 
intratesticular artery is particularly important because 
it supplies the active spermatogenic tissue. Alterations 
in blood flow parameters (e.g., RI, PI) within this artery 
are closely linked to sperm motility, morphology, and 
concentration. Therefore, detailed Doppler assessment of 
these arteries can provide critical insights into testicular 
function and male dog fertility [15,16].

In addition to evaluating testicular artery blood flow, the 
objective and quantitative assessment of spermatological 
parameters is essential for determining male reproductive 
performance. A complete andrological examination 

-including physical evaluation of the testes and semen 
analysis- is fundamental for assessing testicular function. 
Computer-assisted sperm analysis (CASA) systems 
offer objective and reproducible measurements of 
sperm motility by tracking and analyzing the movement 
characteristics of individual sperm cells. Beyond motility, 
a comprehensive semen evaluation also includes sperm 
concentration and morphological assessment, both 
of which are critical for understanding the functional 
competence of spermatozoa [19]. 

Despite the clinical value of integrating vascular and 
spermatological data, there remains a need for more 
studies investigating the relationship between testicular 
hemodynamics and detailed semen quality parameters 
in dogs [2]. In particular, studies are needed on local or 
regional breeds such as the Kangal Shepherd dog, which 
may exhibit different reproductive physiology influenced 
by genetic background and environmental conditions [20].

This study investigated age-related changes in testicular 
artery hemodynamics and their potential association with 
semen quality in Kangal Shepherd dogs. Adult (3-5 years) 
and senior (7-9 years) dogs were compared regarding 
Doppler ultrasonographic parameters and spermatological 
findings. In addition to examining the effects of aging on 
testicular blood flow, the study also sought to determine 
whether alterations in vascular dynamics are correlated 
with differences in semen quality between the two age 
groups.

Material and Methods
Ethical Statement 

This study was conducted at the Animal Hospital of 
the Faculty of Veterinary Medicine, Ondokuz Mayis 
University, and was approved by the Animal Ethics 
Committee of Ondokuz Mayis University (Approval No: 
2024/41).

Experimental Design

A total of 14 healthy, sexually mature male Kangal 
Shepherd dogs were enrolled in the study. The dogs were 
categorized into two age groups: adult (n=7; 3.5±1.5 years; 
48.98±1.02 kg) and senior (n=7; 7±1.5 years; 50±6.94 
kg). All animals were presented to the university hospital 
for routine procedures such as vaccination or artificial 
insemination. Before participation, informed consent was 
obtained from all dog owners.

Each animal underwent a complete physical examination 
and a detailed reproductive tract evaluation. Only 
clinically healthy dogs without any observable physical 
or reproductive disorders, and with no known history 
of reproductive diseases, were included in the study. 
Testicular Doppler ultrasonography and spermatological 
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evaluations were performed three times on each dog, at 
two-week intervals.

All dogs were maintained on a standardized diet 
throughout the study to minimize variability and ensure 
uniform metabolic conditions. Dogs diagnosed with 
orchitis, testicular morphological abnormalities, systemic 
illness, or those that failed to provide semen samples were 
excluded from the study.

Testicular Doppler Ultrasonography

Testicular blood flow was assessed in all dogs before 
semen collection. All ultrasonographic examinations were 
conducted by the same experienced ultrasonographer 
involved in the study. The dogs were positioned supine 
without sedation to minimize potential interference 
from anesthetic agents on TBF measurements. Vetus 9 
(Mindray®) equipment equipped with a microconvex probe 
operating at 6.5-7.5 MHz was used for the ultrasound. A 
thin layer of ultrasound gel was applied to the skin, and 
the transducer was placed on the testes of the animals, 
which were positioned in dorsal recumbency [21].

Color Doppler ultrasonography was used to assess the 
testicular artery (TA) and visualize blood flow in both the 
right and left testes. TBF was evaluated in the supratesticular, 
intratesticular, and marginal testicular arteries (Fig. 1). 
During each measurement, at least three consecutive 
Doppler waveforms were recorded and averaged to 
enhance measurement accuracy (Fig. 2). For each region 

of both testicles, Hemodynamic PSV, EDV, PI and RI 
measurements were repeated three times and averaged. 
Doppler parameters were automatically calculated and 
recorded by the ultrasound system.

Collection of Semen Samples and Spermatological 
Analysis

Semen was collected from each dog three times, at two-
week intervals using digital stimulation, to ensure that 
the animals met the minimum reproductive requirements 
[22]. During each collection, the ejaculate was divided into 
three distinct fractions: pre-sperm, sperm-rich, and post-
sperm fractions.  For spermatological assessments, only 
the sperm-rich fraction was used, as it contains the highest 
concentration of spermatozoa and provides the most 
reliable parameters for assessing semen quality. Parameters 
assessed included total motility (%), progressive motility 
(%), sperm concentration (mL), and sperm morphology 
(%). During evaluation, semen was maintained at a constant 
temperature of 37°C.

To ensure homogeneity, the fresh spermatozoa were diluted 
with a tris-based extender to achieve a final concentration of 
50-100 x 10⁶ spermatozoa/mL [23]. Prior to computer-assisted 
analysis, semen samples were subjected to macroscopic 
evaluation, including assessment of ejaculate volume, color, 
and consistency. Subsequently, a CASA system (Sperm 
Class Analyser, Version 6.5.0.91, Microptic, Barcelona, 
Spain) was utilized to assess sperm concentration, motility 
(%), progressive motility (%), and morphology.

a b c
Fig 1. Doppler waveform of the testicular artery in dogs: supratesticular (a), intratesticular (b), and marginal (c)

Fig 2. Spectral Doppler measurement of the testicular marginal artery
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Sperm morphology was evaluated using the “Sperm Blue® 
kit” (Microptic®), and the results were also analyzed via the 
CASA system [24]. The Sperm Blue kit stains various parts 
of the sperm (head, midpiece, and tail) in different shades 
of azure, allowing for detailed morphological assessment. 
Sperm smears were prepared for each dog, allowed to 
air dry at room temperature, and stained following the 
manufacturer’s instructions. At least 200 spermatozoa 
were assessed per animal, and the percentage of abnormal 
spermatozoa was determined.

Dogs were randomly selected for inclusion in the study, 
regardless of their initial sperm parameters as assessed 
by the CASA system, as the objective was to evaluate 
the natural variability of testicular hemodynamics and 
its association with spermatological parameters across 
different age groups.

Statistical Analysis

IBM SPSS Statistics for Windows, Version 21.0 (IBM 
Corp., NY, USA), was used for all statistical analyses. 
For each dog, repeated measurements taken at two-week 
intervals were averaged, and these mean values were used 
for statistical analysis to avoid pseudo-replication. Before 
hypothesis testing, the normality of the data distribution 
was assessed using the Shapiro-Wilk test, complemented 
by visual inspection of histograms and Q-Q plots. 
Additionally, skewness and kurtosis values were examined 
to further confirm the distribution characteristics of the 
variables. For normally distributed data, differences 
between the adult and senior groups were evaluated using 
the Independent Samples t-test. Homogeneity of variances 
was assessed with Levene’s test, and the appropriate t-test 
results (assuming equal or unequal variances) were 
reported accordingly.

Doppler ultrasonographic measurements, including 
PSV, EDV, PI, and RI of the supratesticular, marginal, 
and intratesticular arteries in both the right and left 
testes, were normally distributed and thus analyzed using 
parametric tests (Independent Samples t-test). In contrast, 
spermatological parameters such as motility, progressive 
motility, sperm concentration, and morphological defects 
(head, midpiece, tail, and total morphological defects) did 
not follow a normal distribution. Although these variables 
exhibited homogeneity of variances, they were analyzed 
using the non-parametric Mann-Whitney U test due to 
their deviation from normality.

Spearman’s rank correlation coefficient (ρ) was used to 
assess the relationships between Doppler parameters and 
spermatological variables. The strength of correlations 
was interpreted based on the absolute value of ρ. A P-value 
of less than 0.05 was considered statistically significant for 
all tests.

Results
Doppler ultrasonographic evaluation revealed significant 
age-related alterations in testicular arterial blood flow 
(Table 1). In the right testis, the supratesticular artery 
exhibited significantly higher PSV values in the senior 
group compared to the adult group (P<0.01). In contrast, 
EDV and RI were significantly lower in adults (P<0.01). 
Intratesticular arterial flow in the right testis also 
demonstrated significantly elevated PSV and PI values in 
the adult group (P<0.01), whereas RI was lower (P<0.05). 
No significant differences were observed in EDV 
values between the groups. In contrast, marginal artery 
measurements in the right testis revealed no significant 
differences in PSV, EDV, or RI values (P>0.05), although 
PI was significantly higher in adult dogs (P<0.05).

Similar trends were observed in the left testis. In the 
supratesticular artery, senior group exhibited significantly 
higher PSV and PI values (P<0.05 and P<0.01, respectively) 
and lower EDV and RI values compared to adult group 
(P<0.05 and P<0.01, respectively). The intratesticular 
artery on the left side also significantly reduced RI 
and PI values in the adult group (P<0.01 and P<0.05, 
respectively). However, the marginal artery showed no 
significant differences between groups in most parameters 
(P>0.05). These findings suggest that testicular arterial 
hemodynamics, particularly within the supratesticular 
and intratesticular arteries, are significantly influenced by 
age in large-breed dogs.

Significant differences between the adult and senior 
groups were observed in all spermatological parameters 
(Table 2). Total motility and progressive motility were 
significantly higher in adult dogs (P<0.01 and P<0.001, 
respectively), while senior dogs exhibited markedly 
reduced motility levels. Similarly, sperm concentration 
was significantly higher in the adult group compared to 
the senior group (P<0.01). In contrast, morphological 
abnormalities were significantly more prevalent in the 
senior group. The mean percentages of head, midpiece, 
and tail defects were significantly higher in older dogs 
(P<0.01 or P<0.001), resulting in a significantly increased 
total defect percentage in the senior group (P<0.001). 
These findings suggest a clear age-related decline in semen 
quality, characterized by reduced motility and increased 
morphological abnormalities in senior dogs.

Significant correlations between Doppler ultrasonographic 
vascular hemodynamics and spermatological parameters 
in the study dogs are presented in Fig. 3.

The correlation analysis between Doppler ultrasonographic 
indices and spermatological parameters is detailed in 
Table 3. A strong negative correlation was observed 
between right supratesticular PSV and total motility (r=-
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0.81, P<0.01), progressive motility (r=-0.84, P<0.01), and 
sperm concentration (r=-0.87, P<0.01). Conversely, right 
supratesticular PSV showed strong positive correlations 
with head defects (r=0.85), tail defects (r=0.77), and total 
morphological defects (r=0.76).

Similarly, the right supratesticular RI was negatively 
correlated with motility (r=-0.82), progressive motility 
(r=-0.84), and concentration (r=-0.71) while exhibiting 
positive associations with head (r=0.75), tail (r=0.73), 
and total defects (r=0.75). The PI in the same artery 

also demonstrated strong negative correlations with 
motility (r=-0.88), progressive motility (r=-0.90), and 
concentration (r=-0.76), alongside strong positive 
correlations with head (r=0.81), tail (r=0.82), and total 
defects (r=0.84).

In the right intratesticular artery, RI showed strong 
negative correlations with motility (r=-0.78) and 
progressive motility (r=-0.75) and strong positive 
correlations with head (r=0.89), tail (r=0.70), and total 
morphological defects (r=0.77). PI values followed a 

Table 1. Comparison of doppler ultrasonographic parameters of the testicular arteries between adult and senior dogs

Doppler Ultrasonography
Groups of Animals (Mean±SD)

P
Adult Group Senior Group

Right Testis Doppler 
Parameters

Supratesticular artery

PSV (cm/s) 18.15±0.93 22.14±2.11 <0.01**

EDV (cm/s) 5.73±1.45 3.67±0.33 <0.01**

RI 0.67±0.08 0.83±0.14 <0.01**

PI 1.27±0.28 1.93±0.05 <0.01**

Intratesticular artery

PSV (cm/s) 4.44±0.5 6.15±1.49 <0.01**

EDV (cm/s) 3.21±0.47 3.48±0.47 >0.05

RI 0.27±0.04 0.41±0.10 <0.05*

PI 0.36±0.05 0.57±0.14 <0.01**

Marginal artery

PSV (cm/s) 13.71±2.04 14.42±2.05 >0.05

EDV (cm/s) 6.97±1.57 6.23±0.49 >0.05

RI 0.48±0.11 0.55±0.05 >0.05

PI 0.77±0.18 1.07±0.08 <0.05*

Left Testis Doppler 
Parameters

Supratesticular artery

PSV (cm/s) 18.15±1.47 20.74±1.68 <0.05*

EDV (cm/s) 5.73±1.45 3.84±0.34 <0.05*

RI 0.68±0.1 0.81±0.1 <0.01**

PI 1.76±1.08 1.93±0.3 <0.01**

Intratesticular artery

PSV (cm/s) 9.72±1.42 5.73±1.27 >0.05

EDV (cm/s) 3.85±0.61 3.87±0.61 >0.05

RI 0.29±0.01 0.52±0.1 <0.01**

PI 0.43±0.03 0.54±0.08 <0.05*

Marginal artery

PSV (cm/s) 14.20±1.96 14.69±1.38 >0.05

EDV (cm/s) 6.81±1.83 6.32±0.63 >0.05

RI 0.48±0.06 0.53±0.04 >0.05

PI 0.65±0.1 0.72±0.17 >0.05

*P<0.05, **P<0.01, SD: standard deviation
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similar trend, being negatively correlated with motility 
(r=-0.76) and progressive motility (r=-0.74) and positively 
correlated with head (r=0.90), tail (r=0.68), and total 
defects (r=0.74).

For the left testis, left supratesticular RI showed strong 
negative correlations with motility (r=-0.75) and 

progressive motility (r=-0.77) and a moderate negative 
correlation with sperm concentration (r=-0.66). Positive 
correlations were observed with head (r=0.70), midpiece 
(r=0.60), tail (r=0.66), and total defects (r=0.69). Left 
supratesticular PI was also negatively associated with 
motility (r=-0.80) and progressive motility (r=-0.76) 

Table 2. Comparison of spermatological parameters between adult and senior groups

Spermatological 
Parameters

Adult group Senior group
P

Mean±SD Median Interquartile 
Range Mean±SD Median Interquartile 

Range

Motility 78.71±6.08 80.13 8.38 33.71±6.27 31.23 8.38 <0.01**

Progressive Motility 68.95±5.38 72.23 10.98 13.62±4.29 13.34 6.94 <0.001***

Concentration 368.19±33.19 380 41.98 184.27±37.85 178.67 74.84 <0.01**

Head Defects 1.42±0.78 1 1 6.14±1.57 6 2 <0.001***

Midpiece Defects 4.42±0.53 4 1 9±2.08 9 4 <0.01**

Tail Defects 4±0.81 4 2 12.42±1.61 12 3 <0.001***

Total Defects 9.85±0.89 10 3 27.57 3.64 8 <0.001***

*P<0.05, **P<0.01, ***P<0.001, SD: standard deviation

Fig 3. Significant correlations between doppler ultrasonographic vascular hemodynamics and spermatological parameters in study 
dogs
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and positively associated with head (r=0.63), midpiece 
(r=0.69), tail (r=0.74), and total defects (r=0.73).

The strongest associations were found in the left 
intratesticular artery. RI exhibited very strong negative 
correlations with motility (r=-0.91) and progressive 
motility (r=-0.88) and very strong positive correlations 
with head (r=0.96), midpiece (r=0.79), tail (r=0.87), 
and total morphological defects (r=0.92). Lastly, left 
intratesticular PI showed a strong negative correlation with 
motility (r=-0.72), a moderate negative correlation with 
progressive motility (r=-0.67), and positive associations 
with head (r=0.78), midpiece (r=0.56), tail (r=0.71), and 
total defects (r=0.72).

Discussion
This study evaluated the relationship between testicular 
artery hemodynamics and spermatological parameters in 
Kangal Shepherd dogs across different age groups. The 
hemodynamic data revealed that PSV, PI, and RI values 
measured in the supratesticular and intratesticular arteries 
were significantly elevated in senior dogs, whereas end-
diastolic velocity (EDV) values were significantly lower. 
No significant differences were observed between the left 
and right testicles in any hemodynamic parameters, and 
the measurements remained consistent across different 
examination days.

Regarding the spermatological findings, adult dogs 
exhibited significantly higher total motility, progressive 
motility, and sperm concentration than their senior 
group. Conversely, the incidence of morphological defects 
-specifically in the head, midpiece, and tail regions- was 
significantly higher in the senior group. Correlation 
analysis demonstrated a strong negative association 
between increased arterial resistance and pulsatility 
and sperm motility and concentration. In contrast, a 
positive correlation was identified with morphological 
abnormalities.

Age-related changes in testicular blood flow have been 
extensively documented in human medicine. Doppler 
ultrasonography studies have consistently shown 
that advancing age is associated with increased PSV, 
decreased EDV and elevated PI and, RI values in the 
testicular arteries [25]. These hemodynamic alterations 
reflect diminished vascular elasticity and impaired 
microcirculation within aging testicular tissue. The 
consequent reduction in testicular perfusion contributes 
to the decline in spermatogenic function commonly 
observed in older men. Clinically, such age-related 
Doppler changes are increasingly utilized as non-invasive 
indicators of subclinical testicular dysfunction and as 
part of the broader assessment of male reproductive 
health. Accordingly, testicular Doppler ultrasonography 

has become an important diagnostic modality in the 
evaluation of age-associated testicular decline and male 
infertility [26].

In veterinary medicine, assessing testicular blood flow 
using Doppler ultrasonography has proven to be a valuable 
diagnostic tool [27,28]. Numerous studies have demonstrated 
a positive relationship between testicular arterial blood 
flow and spermatological parameters, including overall 
sperm quality [13,17,22]. In Doppler evaluations conducted 
across various animal species -including dogs [17], rams 
[6] and stallions [5]- hemodynamic parameters such as PI 
and RI have been extensively studied. These indices, in 
particular, have been widely accepted as reliable indicators 
of testicular perfusion status and potential markers of 
sperm quality [15].

Considering the relevant literature, Souza et al.[22] reported 
the PI index values ​​in the range of 0.7-1.15 and the RI 
index values ​​in the range of 0.4-0.7 in the study conducted 
to examine the Doppler velocimetry parameters of the 
testicular artery in dogs. In 2015, conducted another 
study including the measurement and evaluation of the 
velocimetry parameters of the marginal testicular artery. 
In this study, the PI index results ranged from 0.4 to 0.7 
and the RI index results ranged from 0.3 to 0.6. In addition, 
PSV and EDV values ​​were obtained significantly lower 
in infertile dogs. RI and PI values ​​did not differ between 
fertile and infertile dogs [29]. Venianaki et al.[15] studied the 
doppler examination of the testicular artery in dogs from 
birth to adolescence and reported the PI index values ​​in 
the range of 0.1-0.5 and the RI index values ​​in the range 
of 0.1-0.4. Based on these results, it can be said that the 
doppler velocytometric values ​​of the testicular artery 
measured by us are consistent with other studies. 

In the context of infertility and aging, increases in PI and RI 
observed in testicular arteries are thought to be associated 
with impaired testicular microcirculation and reduced 
parenchymal perfusion. Elevated PI and RI values reflect 
increased resistance to arterial blood flow and diminished 
diastolic velocity, which in turn hampers the delivery of 
oxygen and nutrients essential for spermatogenesis [30]. In 
vascular pathologies such as varicocele, increased RI and 
PI values have been reported, indicating compromised 
testicular microvascular function [31]. Moreover, aging-
related changes including the disruption of elastin-collagen 
balance, the development of endothelial dysfunction, 
and structural thickening of arterial walls contribute to 
diminished vascular compliance and heightened arterial 
resistance. This leads to a more pulsatile pattern of 
blood flow to the testes, resulting in elevated PI and RI 
parameters, which may ultimately contribute to germinal 
epithelial damage and a decline in spermatogenic activity.

Several studies have attempted to establish reference 



Testicular Doppler and Spermatological Parameters in Kangal Dogs Kafkas Univ Vet Fak Derg

values for testicular blood flow in dogs and to elucidate 
their association with spermatological parameters 
[14,16,32,33]. In a study conducted by de Souza et al.[29] to 
define regional differences in testicular arterial blood flow 
in clinically post-pubertal and pre-pubertal dogs, they 
found that PSV, EDV, RI and PI values ​​were significantly 
lower in pre-pubertal dogs compared to post-pubertal 
dogs in testicular hemodynamic values. Zelli et al.[33] 
reported a negative correlation between PI and RI with 
total progressive motility, while PSV was also negatively 
associated with the live of sperm. This result is inconsistent 
with that obtained by England et al.[32] who could not 
prove a relationship between RI and PI with total sperm 
output or percentage of live of sperm. Trautwein et al.[19] 
investigated the effect of testicular arterial blood flow on 
sperm motility and spermatozoa morphology in dogs 
and reported a correlation between Doppler velocimetry 
parameters and motility. 

In the present study, PI and RI values, which have been 
previously proposed as potential indicators of sperm 
quality in dogs [33], were consistent with those reported 
in earlier studies. A strong negative correlation was 
identified between testicular arterial RI and PI values and 
key spermatological parameters such as sperm motility 
and concentration, which tended to decline with age. 
Conversely, RI and PI values were positively correlated 
with the incidence of morphological abnormalities, which 
increased with age. These findings suggest that age-
related impairment in testicular blood flow, as reflected 
by elevated vascular resistance parameters, may negatively 
influence spermatogenesis. Consequently, the increase in 
vascular resistance with age may play a critical role in the 
deterioration of male fertility.

Trautwein et al.[19] investigated the effect of testicular 
artery blood flow on epididymal sperm motility and 
spermatozoa morphology in dogs and reported a positive 
correlation between Doppler velocimetry parameters 
PSV, PI and RI and motility parameters. In 2020, Lemos 
et al.[14] reported a positive correlation between sperm 
concentration and PSV and EDV in their study comparing 
normozoospermic and non-normozoospermic groups. In 
our study, a negative correlation was obtained between 
sperm concentration and PSV.

In our study, PSV values were higher in senior dogs 
than in the adult group; however, a significant decrease 
in sperm concentration was observed. This apparent 
paradox may indicate a compensatory vascular response 
to age-related microcirculatory impairment. Elevated PSV 
in the presence of increased PI and RI suggests that while 
systolic pressure rises to maintain perfusion, overall flow 
efficiency declines due to elevated resistance. This high-
resistance, low-efficiency state hampers effective oxygen 
and nutrient delivery to the testicular tissue, thereby 

compromising spermatogenesis [33,34].

Additionally, a study examining the Doppler examination 
of testicles in dogs of different sizes reported that the 
velocitometric index values varied depending on the size 
and weight of the dog [16]. Larger and heavier dog breeds 
show different velocitometric parameter values ​​compared 
to smaller dog breeds. In our study, correlations between 
velocitometric values ​​and spermatological parameters 
were applied to Kangal Shepherd dogs. The differences in 
our findings with the study conducted by Lemos et al.[14]. 
In the study, evaluations were made using more than one 
breed. Therefore, this difference may have been observed. 

In conclusion, Doppler velocimetric evaluation plays an 
important role in the evaluation of reproduction in male 
dogs. This study shows that spermatological parameters 
can be associated with testicular arterial blood flow in male 
Kangal Shepherd dogs of different age groups. It also forms 
the basis for establishing basic reference values ​​that can be 
used for clinical diagnosis. Due to the differences in these 
parameters depending on the location of measurement, 
season, age, breed, laterality and operator, further research 
is needed to determine reference physiological parameters 
according to species and breed and to establish reference 
values ​​for species of certain sizes.
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