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Abstract  
 
Artificial insemination (AI) is one of the most frequently implemented assisted reproductive technologies for animals. 
The dog-breeding industry is extremely dependent on artificial insemination (AI), which enables the successful transfer 
of genetic material over large distances and its indefinite storage for future use in breeding programs. When natural 
reproduction is not possible due to male incapacity, receptivity, or physical impairment, AI may also be utilised. The 
manner in which AI is put into practice in canines differs and is dependent on the variety of sperm utilised. In 
particular, with preserved or fresh sperm, intrauterine insemination is performed through transcervical catheterization 
using an endoscope. Endoscopic TCI for frozen sperm offers the advantage of obtaining comparable or superior results 
while avoiding the requirements and potential risks associated with general anaesthesia and surgery. Undoubtedly, the 
capacity to perform all inseminations with fresh or refrigerated semen increases the conception rates. This article will 
centre on the endoscopic transcervical insemination (TCI) method of canine artificial insemination (AI).  
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INTRODUCTION 
 
Transcervical catheterisation (insemination), or 
TCI, is a minimally invasive technique that 
involves inserting a tool through the vagina and 
cervix into the uterus. In large animals, this 
procedure is possible due to their size and the 
ability to control the cervix through the rectum 
(Thomassen et al., 2006; Fontbonne, 2006; 
Blendinger, 2007b). However, this was not 
feasible in small animals until about 25 years 
ago. Scandinavian veterinarians were 
successful in modifying a fox transcervical 
catheter for use in female dogs (Linde-Forsberg 
et al., 2001), which led to the subsequent 
documentation of a procedure involving the 
insertion of a catheter into the cervix of a dog 
using a cystourethroscope designed for humans 
(Johnston et al., 2001; Santos et al., 1997). The 
use of a human ureteroscope modified for dogs 
has enhanced canine transcervical insemination 
(TCI), enabling more effective cervical 
manipulation and faster procedures (Silva et al., 
1995; Silva et al., 1996). 

The TCI procedure, which utilizes advanced 
equipment, is becoming a standard technique in 
canine artificial insemination due to its ability 
to enhance fertility, particularly when using 
frozen or low-quality semen, as well as 
overcome the obstacle of a closed cervix that 
occurs near the end of estrus, when oocytes are 
still capable of being fertilized (Sum et al., 
2009; Rodrigues et al., 2002). 
The limited use of transcervical insemination 
(TCI) in cats has resulted in ineffective 
attempts to perform the procedure due to the 
small size of the feline vaginal entrance, which 
complicates endoscopic exams. Moreover, the 
procedure of gathering feline seminal material 
is more difficult compared to dogs, leading to a 
reduced need for intrauterine deposition of 
seminal material in cats. However, despite the 
challenges, TCI manoeuvres have been 
documented in cats (Feldman et al., 2004; Levy 
et al., 2007). 
When it comes to canine reproduction, using 
frozen-thawed semen for intrauterine semen 
deposition has been considered (Nizanski, 
2006; Wilson, 1993). However, the outcomes 
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may be affected by the low quality of the 
semen after thawing (Fukushima et al., 2010; 
Meyers-Wallen, 2007). Additionally, the 
offspring produced using this method are 
generally smaller compared to those acquired 
by inseminations using fresh semen (Linde-
Forsberg et al., 1999). Intrauterine artificial 
insemination is a viable option when both the 
male and female are unable to reproduce 
naturally due to conditions such as vaginal 
strictures, orthopaedic issues including 
fractures, a history of refusing to mate or allow 
mating, or behavioural factors (Silva et al., 
2003). 
This study aimed to examine the specific 
characteristics and challenges associated with 
performing the endoscopic transcervical 
intrauterine technique in canines. Additionally, 
another object of this study was to determine 
whether challenges in performing the 
endoscopic transcervical intrauterine artificial 
insemination (AI) procedure can be resolved 
through equipment manipulation and practical 
experience. 
It is crucial to determine the most suitable 
timing for AI performance in female dogs, as 
the proestrus, oestrus, and ovulatory phases can 
be lengthy and unpredictable (Arbeiter et al., 
1991; Concannon et al., 1989; England et al., 
2002). The LH surge is considered the most 
significant phase of the oestrous cycle as it is 
closely associated with all reproductive 
processes, ranging from ovulation to 
parturition. Research indicates that the LH 
surge takes place when progesterone levels 
reach approximately 2 ng/ml (de Gier et al., 
2006). Clinical and reproductive parameters, 
vaginal cytology, hormonal tests, and ovarian 
ultrasonography are all methods that can be 
employed to ascertain ovulation (Jackson et al., 
1979; Wright, 1990). 
 
MATERIALS AND METHODS 
 
This study included five healthy female Golden 
Retrievers, three of which had given birth 
multiple times (pluriparous) and two of which 
had never given birth (nulliparous). The age of 
the dogs ranged from 24 months to 6 years, and 
their weight ranged from 26.8 to 33.2 kg. The 
female dogs had a detailed medical history of 
their reproductive system. 

Three mature (1.5-3 years old) male Golden 
Retrievers with confirmed fertility were chosen 
based on an examination of their reproductive 
health, in accordance with the kennel's 
breeding programme and the quality of their 
semen. All animals, both females and males, 
included in this study are from a commercial 
kennel and are subjected to identical 
environmental, nutritional, and management 
circumstances.  
The timing of insemination was determined 
using vaginal cytology, serum progesterone 
concentrations, and vaginoscopy (Macedo et 
al., 2012; Pretzer et al., 2006). 
All female dogs were brought to the clinic for 
their initial evaluation 5 to 7 days after the 
owner noticed swelling or discharge in their 
vaginal area. Vaginal smears were obtained by 
inserting a dampened cotton swab into the 
posterior part of the vagina. Subsequently, 
swabs were delicately rotated onto glass 
microscope slides and dyed using Diff Quick 
(Blendinger, 2007a). Vaginal smears were 
examined during the initial appointment to 
determine the stage of the menstrual cycle. 
Vaginal smears were only evaluated for 
concerns about the cycle not proceeding as 
expected, as indicated by progesterone 
fluctuations (Hase et al., 2000; Hori et al., 
2005). 
The blood samples were obtained by drawing 
blood from cephalic veins. The blood was 
collected and sent to the laboratory for 
detection of serum progesterone levels. The 
serum progesterone concentration was 
measured during the initial visit and then every 
3 to 4 days until the LH surge was identified, 
which is indicated by a progesterone value 
exceeding 2 ng/mL (Volkman, 2006). 
Following the LH surge, the concentration of 
progesterone in the blood was measured every 
24 to 48 hours until ovulation was considered 
to have finished. After determining ovulation 
based on a progesterone concentration of 2-               
6 ng/mL, vaginoscopic investigations were 
started (Jeffcoat et al., 1989). Insemination was 
only carried out if ovulation was considered 
complete, indicated by a progesterone 
concentration over 6 ng/mL. Measurement of 
serum progesterone was discontinued after 
reaching a concentration higher than 10 ng/mL 
(Kim et al., 2007; Kutzler et al., 2003). 
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Reproductive monitoring began with the 
completion of anoestrus and the onset of 
proestrus. The proestrus and oestrous phases 
were identified by observing behaviour and 
reproductive factors, as well as analysing 
vaginal cytology and doing serum progesterone 
assays. During the proestrus phase, female dogs 
exhibited signs of male attraction, swelling of 
the vulva, a discharge of blood-tinged fluid 
from the vagina, and a reluctance to be 
mounted by males (Concannon, 2005). In 
contrast, during the oestrus phase, female dogs 
displayed male attraction, a discharge of blood-
tinged fluid from the vagina, willingness to be 
mounted by males, and a deviation of the tail. 
The female dogs were assessed at intervals of 
24 to 48 hours until the first artificial 
insemination was carried out in each dog. 
 
RESULTS AND DISCUSSIONS 
 
The initial artificial insemination (AI) 
procedure was conducted during the period 
when the female dogs were sexually receptive 
to males, as shown by a vaginal cytology with 
more than 80% superficial cells and a 
progesterone concentration exceeding 6 ng/mL. 
The semen was collected just prior to artificial 
insemination using digital manipulation. This 
involved acquiring both the first and second 
ejaculate fractions (Nizanski, 2006). 
Following collection, the sperm's total and 
progressive motility, speed, and morphology 
were assessed using bright-field microscopy at 
a magnification of 100x. The concentration of 
sperm was measured using a hemocytometer, 
and the morphology of the sperm was analysed 
using phase contrast microscopy at a 
magnification of 1000x (Kustritz, 2007). The 
semen collected from the male canines in this 
investigation exhibited a total motility of over 
80% and a sperm speed exceeding 4 with 
CASA System (Computer Assisted Sperm 
Analysis). 
A rigid endoscope with a cover and catheter 
port or working channel is preferable for 
vaginal examination in bitches compared to a 
flexible endoscope. Rigid endoscopes enhance 
vaginal navigation and facilitate the insertion of 
flexible catheters and brushes. Regardless of 
their size, rigid endoscopes can be used for the 
majority of dogs. Typically, an endoscope 

should have a length of at least 30 cm to reach 
the cervix in medium to large dogs. It should 
also have a tiny diameter to pass through the 
cranial section of the vagina in small and 
medium dogs. Authors typically suggest an 
optical angle ranging from 6° to 30° in order to 
enhance the visualisation of the cervical 
aperture. A commonly used instrument for the 
assessment of vaginal and transcervical 
insemination (TCI) is a cystoscope with an 
enlarged urethra and a diameter of 3.5 mm 
(Concannon, 2004; Linde-Forsberg, 1991). 
During the AI procedure, the female dog was 
placed in a standing position on a table with an 
antiskid surface and manually restrained by the 
owner. The front part of the table was inclined 
at an angle of around 30 degrees towards the 
ground, causing the hindquarters of the female 
dog to rest on the higher section of the table. 
Typically, the procedures of vaginal 
examination and intrauterine insemination are 
generally well-tolerated by individuals without 
the need for anaesthesia. On average, these 
procedures may be conducted on female 
canines while they are positioned upright on a 
veterinary examination table. Under some 
circumstances, such as anoestrus and/or limited 
lumen, an anxious female dog, or 
vestibulitis/vaginitis, it may be appropriate to 
provide sedation (e.g., medetomidine, 10-              
20 μg/kg IV) or general anaesthesia in order to 
reduce the risk of vaginal trauma and/or 
damage to equipment (Macedo et al., 2012). 
After external cleaning of the vulvar area, the 
cervix was visualised using a TCI cystoscope 
(Karl Storz, Tuttlingen, Germany) that had a 
xenon cold light source and camera. The 
images were shown on a monitor. Vaginal 
insufflation was accomplished using a rectal 
insufflation bulb. A CH-5 transcervical catheter 
was inserted through the cervix into the uterine 
body, and semen was gradually introduced for 
insemination. Following the introduction of 
semen, the catheter was filled with 1 ml of air 
to facilitate the deposition of the remaining 
semen. After the AI procedure, the hindquarters 
were kept raised for 10 minutes to reduce the 
possibility of backflow, and manual stimulation 
was applied to the perineal region (Linde-
Forsberg, 2001). 
Each female dog was artificially impregnated 
two times during their reproductive cycle, with 
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a 24-hour gap between each insemination. Only 
fresh semen that had been collected beforehand 
was utilised, as frozen-thawed semen was not 
suitable due to its low quality after thawing 
(data not provided). A volume of 5.4 ml was 
used during insemination in order to reduce 
backflow.  
The entire duration of the procedure, from the 
introduction of the endoscope to its withdrawal 
after AI, and the time taken for catheter 
introduction from the endoscope introduction 
through the vulva to the introduction in the 
cervical os, did not exceed 10 to 15 minutes.  
The diagnosis of pregnancy was conducted 
through abdominal palpation and 
ultrasonographic examination between 25 and 
30 days after the estimated LH surge 
(Fontbonne et al., 2006; Taverne et al., 1985). 
There were no observable clinical indications 
of infection in any of the female dogs during 
the pregnancy diagnosis. Four out of five 
female dogs became pregnant, resulting in a 
conception rate of 80%. The litter size varied 
from 7 to 11 puppies, and all of them were 
delivered via caesarean section. Due to the 
absence of pregnancy in one female dog (the 
oldest one being 6 years old), a statistical 
analysis was not conducted. Nevertheless, there 
were no discernible variations in age, parity, 
serum P4 concentrations during LH surge and 
TCI, or sperm quality between the female dogs 
that successfully conceived and the one that did 
not conceive. 
 
CONCLUSIONS 
 
Precise identification of the ovulatory phase is 
crucial for determining the specific days for 
insemination. Hence, it is essential to conduct a 
methodical monitoring of the oestrous cycle 
utilising various techniques.  
Furthermore, in the current study, progesterone 
levels were measured every two days, as 
suggested by other researchers, in addition to 
observing any changes in behaviour. Therefore, 
it was feasible to determine the exact day of the 
LH spike, enabling the identification of 
ovulation. The female dogs were artificially 
impregnated when the concentration of 
progesterone in their bodies exceeded 6 ng/mL. 
This was done to ensure that they were 
impregnated during their fertile phase, which 

includes the time of ovulation and maturation 
of the eggs. 
In this investigation, the intrauterine 
insemination technique was conducted 
following the method described by Wilson 
(2003). However, the bitches were restrained 
on an antiskid surface table with an inclination 
of approximately 30 degrees to enhance the 
movement of semen to the upper uterine horns. 
The difficulty in catheterizing the cervical 
canal, which was seen in certain animals, was 
due to factors such as the placement of the deep 
cervical tubercle and increased movement, but 
we achieved success in cervical transposition. 
This involved the simultaneous manipulation of 
both the endoscope and catheter, with the 
catheter positioned precisely in front of the 
cervical os. 
In this study, it was found that all five artificial 
insemination (AI) procedures were able to 
successfully perform cervical catheterization in 
all female dogs. However, the level of 
difficulty varied across the procedures. 
Nevertheless, Wilson (1993) provided evidence 
of changes in the position of the cervical os 
during the progression of oestrus, likely due to 
dehydration and contraction of the vaginal 
folds. It was not feasible to insert a catheter in 
all the female dogs in that study, especially 
those with a lengthy vagina and a cervix that 
was out of reach of the equipment. Some of the 
dogs had a cervix that was positioned towards 
the front, while others had a cervix that was 
positioned towards the front and to the side 
(Wilson, 2003).  
One additional aspect that hindered the process 
of inserting a catheter into the cervical os in 
this study was the presence of serosanguinous 
vaginal discharge. This discharge made it 
difficult to see the cervical os in certain female 
dogs. While serosanguinous vaginal discharge 
was present in the majority of female dogs 
during vaginoscopy prior to intrauterine 
artificial insemination (AI), it was only 
necessary to aspirate the discharge in 15% of 
the AI procedures. In this study, the 
recommended method of vaginal discharge 
aspiration, was successfully performed using a 
urinary catheter. 
The technique is fundamentally simple but 
requires a significant amount of time, patience, 
and experience to achieve expertise. It 
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necessitates a comprehensive understanding of 
the reproductive tract's anatomy, and 
examining anatomical specimens is quite 
beneficial. 
Attaching a video camera to the endoscope 
enables direct instruction under the guidance of 
a skilled operator, as it provides a visual 
representation of the ongoing procedure. The 
obstetrician is able to mentally perceive and 
comprehend the desired outcome. 
Many people consider inserting the catheter 
into the os to be a difficult task, but it can be 
accomplished with confidence in a relatively 
short amount of time. However, it takes longer 
to become proficient in handling the unique 
characteristics of different breeds and sizes. 
In order for the procedure to be widely 
embraced, it is crucial that it can be effectively 
administered to all, or at least the majority, of 
female dogs. Additionally, given the costly 
nature of the equipment, it is imperative that a 
significant number of female dogs can be 
inseminated by applying the exact same 
endoscope. Considering the wide variety of 
breeds available in terms of size and shape, it 
may appear improbable, but it is actually 
mostly feasible. 
Understanding the constraining variables for 
each step of the procedure is crucial. 
By visualising the cervix, it is absolutely 
certain that the catheter is inside the uterus. By 
continuously observing the insemination 
process, we can ensure that the semen is 
deposited in the uterus without any backflow. 
The use of a video camera allows both the 
client and the operator to witness the 
intrauterine deposition of the semen. 
Overall, by assessing the behaviour and 
reproductive indicators, conducting serial 
serum progesterone assays, and examining 
vaginal cytology, it was possible to determine 
the LH surge day and ovulation. These 
procedures proved to be efficient in identifying 
the optimal time for performing artificial 
insemination (AIs). 
There are precautions taken to keep the 
procedure as clean as feasible, but it is rarely 
aseptic. No infections associated with vaginal 
endoscopy have been identified (Stasi et al., 
2001). 
The challenges associated with performing the 
endoscopic transcervical intrauterine artificial 

insemination procedure in female Golden 
Retrievers were successfully and resolved by 
skilful equipment management and practical 
expertise. The specific characteristics of the 
technique, such as the challenge of cervical os 
catheterization, the resistance encountered 
during semen intrauterine deposition, and the 
occurrence of backflow, were consistent among 
the five artificial insemination methods 
examined in the female dogs that were tested. 
One significant constraint of this investigation 
was identified. The findings of this study were 
validated through the use of ultrasound to 
examine the foetuses and gestational sac. 
However, the exact number of puppies was not 
established through visual examination. Hence, 
it remains ambiguous if this approach yields a 
typical duration of pregnancy and regular 
deliveries. 
Furthermore, the accuracy of the confirmed 
number of foetuses using ultrasonography may 
not be as precise as those observed upon 
delivery. Hence, it is imperative to investigate 
the duration of pregnancy, the process of giving 
birth, and the quantity of offspring per birth in 
forthcoming studies. 
The endoscope should not be seen as an 
exclusive procedure, such as artificial 
insemination, but rather should be utilised in all 
relevant circumstances in order to improve 
experience and proficiency. 
Endoscopic vaginal endoscopy is a rapid, non-
invasive procedure that can provide additional 
diagnostic information regarding the phase of 
the oestrous cycle and to conduct transcervical 
artificial insemination 
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