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ABSTRACT 

Hysteroscopy is the visual examination of the cervix and interior of the uterus with an 

endoscope. Hysteroscopy is considered as the "gold standard" method for evaluation of the uterine 

cavity, it is invasive and expensive method and usually reserved for more detailed evaluation and 

treatment of abnormalities. 

The hysteroscopic insemination of the uterine tube has been used to reduce the number of sperm 

cells required for conception. It is much simpler to achieve an intrauterine insemination via the 

cervix in goats than in sheep, since the caprine cervix is relatively easier to traverse than the ovine 

cervix. The use of hysteroscopy has gained popularity in equine reproductive medicine on account 

of the ease of introduction of the scope into the equine uterus and possibly the cost of the species. 

Keywords: Caprine, Conception, Equine, Hysteroscopy, Intrauterine insemination 

 
INTRODUCTION 

Artificial insemination (AI) is the oldest and most common technique in the assisted 

reproduction of animals and humans. The introduction of AI in farm animals was forced for 

sanitary reasons. It was the first large-scale application of AI with a commercial goal, and it was 
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performed on cattle in the late 1930s (Verberckmoes et al., 2004). After the Second World War, 

cryopreservation of semen facilitated distribution and the AI was mainly performed for economic 

reasons, especially in the dairy cattle industry. The three cornerstones of its application are that it 

is simple, economical, and successful. Artificial insemination offers many useful benefits for 

producers. Fresh + diluted, fresh + diluted + chilled, and frozen thawed semen can be used for AI 
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in animals. To ensure its successful use, the AI technique must be selected on the basis of the type 

of semen planned to be used, i.e., fresh, refrigerated, and frozen semen forced with three techniques 

of insemination, i.e., vaginal, cervical, and trans-cervical/intrauterine (Parpani, 2019 and Faiglet 

al., 2012). 

The word "hysteroscopy" is derived from the Greek words "hystera" (uterus) and "skopeo" (to 

view). Hysteroscopy is the visual examination of the cervix and interior of the uterus with an 

endoscope. Hysteroscopy is considered as the "gold standard" method for evaluation of the uterine 

cavity. However, because hysteroscopy is invasive and expensive, it is usually reserved for more 

detailed evaluation and treatment of abnormalities defined by noninvasive or less invasive methods 

(Jain and Imandar, 2018) .The hysteroscopic insemination of the uterine tube has been used in 

humans to reduce the number of sperm cells required for conception (Manning et al., 1998). The 

technique of hysteroscopy has been used to examine visually the endometrium of sub-fertile or 

infertile mares for evidence of inflammation, fibrosis, or atrophy and to visualize palpable or 

ultrasonographically visible abnormalities such as endometrial or lymphatic cysts, tumors, 

intramural hematomas, adhesions, and congenital anomalies. 

Philip Bozzini, (Engel, 2003) known as the father of endoscopy, was the first to illuminate a cavity 

in the human body when he used a telescope to visualize the inside of the urinary bladder. In 1869, 

Commander Pantaleoni performed the first hysteroscopy on a postmenopausal woman, where he 

visualized a polyp and did chemical cauterization. Subsequently, Charles David developed an 

endoscope with a lamp behind a glass cover, allowing better visualisation (Purohitet al., 2020). 

In the 1970s, the possibility of trans-cervical sterilisations caused the first real spurt of interest and 

growth among general medical gynaecologists to learn hysteroscopy. From 1970 onward, there 

was rapid development of technology, which included the use of cold light instead of "hot" light 

through fiber-optic cables. Harold Hopkins replaces thin lenses with thicker ones. The use of 

carbon dioxide (CO2) to distend the uterine cavity (Lindemann, 1973) became more popular 

compare to other methods. Karin Edstrom and Ingmar Fernstrom established the therapeutic use 

of hysteroscopy for lysis of adhesions and septal resection. 

The hysteroscopic visualisation of the large animal uterus is not very old. However, the use of 

hysteroscopy has gained popularity in equine reproductive medicine on account of the ease of 

introduction of the scope into the equine uterus and possibly the cost of the species. 

Although Roberts was the first to examine the genitalia of ewes using endoscopy, the technique of 

hysteroscopy has not gained popularity for clinical use in small and large domestic ruminants on 

account of the anatomic structure of the cervix (Kumar et al., 2020). Hysteroscopy has also been 

reported for the rabbit (Revoireet al., 2007). 

In cattle, buffalo, and ewes, the use has been limited to the evaluation of endometritis or 

visualization of endometrial hemorrhages or fluid accumulations. Compared to mares, the 

anatomic formation of the cervix of cattle, buffalo, and doe has prevented the more frequent use 

of this technique in cattle, buffalo, and doe. (Purohitet al.,2020). 
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MATERIALS REQUIRED: 

The basic requirements include an 

1. Tools for distension of the uterine cavity 

2. The telescope with its sheath 

3. Operating room with a camera unit and head 

4. A light source with its cable for illumination 

5. A Stabilizer (UPS) to avoid disturbances during power loss and fluctuations 
 

A much organized operating room setup is essential for successful hysteroscopy. The entire 

team should be well versed in the equipment, and the instruments should be checked before use as 

well as on a periodic basis. A complete understanding of how to assemble the hysteroscope and 

its irrigation system is essential for smooth and safe surgical as well as insemination procedures 

(Jain and Imandar, 2018). 

 
MONITOR AND CAMERA: 

 
The camera unit has a camera head, a cable, and a camera control unit as its components. 

The lens on the camera is called a coupler, which magnifies the image to varying extents based on 

its capacity. It may be either fixed or detachable. The camera converts the optical image into an 

electrical image, which is sent via the cable to the processing unit and thereafter to the monitor, 

which reconverts this electrical signal into an optical image. The image is displayed on monitors 

to the operator. To take full advantage of the increasing resolution of three-chip high-definition 

cameras, it is necessary to have supporting high-resolution medical monitors or high-definition 

TVs. 

 

SOURCE OF LIGHT AND CORD: 

 
Light sources generate light of different intensities and colors in order to illuminate the 

field of vision. They may be Xenon-or halogen bulb-based units or light-emitting diode (LED) 

units. Xenon bulbs generate a higher intensity of light and last longer, but they are expensive. A 

light cord transmits the light from the source to the scope. Light cords are either fiber-optic or 

liquid-filled, and they disperse light equally across the diameter of the cord. The suitability of the 

light source depends on the type of scope used, with powers ranging from 5 W LED to 300 W 

Xenon light sources. Some LED cold light sources have a long operating life, and some models 

are battery-operated and may not even require a light cable. 

 

TELESCOPES 

 
A wide range of rod-lens telescopes are now available with various diameters and angles. 

They range from 1.2 and 3 mm mini-telescopes to 4 and 5 mm traditional telescopes. The angle of 

the lens may vary from 0, 12, 15 and 30°, giving a wide range of vision within the cavity. The 
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acute angled telescopes (25, 30 and 45° angled lenses), containing obliquely forward as opposed 

to directly forward lens systems, are better suited for visualizing the uterine cornua and lateral 

walls, having both 0–12° and 25–30° telescopes available for hysteroscopic. 

 

SHEATHS 

 
The sheaths that cover the telescopes provide protection as well as allow the passage of fluid 

or gas for distension and instruments for operative procedures. There is usually an inner and outer 

fenestrated sheath, with space in between them for passage of the distension media. The inner 

sheath allows clean fluid into the cavity, while the outer fenestrated sheath helps to evacuate the 

fluid out of the cavity, thereby making it a continuous flow system. This double channel provides 

minimal inflow resistance with a slightly higher outflow resistance. This results in continuous 

flow, increasing visibility while maintaining intrauterine pressure and distention. The instruments 

may be locked in place either by a rotatory or twisting lock mechanism or with a snap-in 

connection type design. Operating sheaths additionally have single or multiple working (operating) 

channels incorporated into the inner sheath. 

 

The operating channels allow the passage of 3–7 Frcalibre instruments such as scissors, 

graspers, electro-cautery probes, etc. Sheaths with a single operating channel are thinner compared 

to those with a double operating channel, for which the cervix may need dilatation according to 

the maximum diameter of the assembled hysteroscope. However, the field of view and brightness 

are reduced in smaller diameter scopes, and this can cause difficulty in a large uterine cavity or in 

the presence of bleeding or complicated pathologies. Telescopes with a 4 mm diameter and outer 

sheaths of 7–8 mm containing multiple operating channels, which allow 7 Frcalibre instruments 

to deal with such cases. However, cervical dilatation is required as the maximum outer diameter 

in such cases may reach up to 9 mm. Smaller diameter scope (2.5mm) in goats and similar findings 

were recorded in a recent study using a 5 mm hysteroscope for examination of abattoir derived 

goat genitalia (Kumar et al., 2020). 

 

Flexible Scope 

 
Newer scopes are flexible, providing good maneuverability that allows them to be bent according 

to the alignment of the cervical canal and uterine cavity, usually without cervical dilatation. The 

diameter of the telescope may be as small as 1.8 mm, with an outer diameter of 3.2 mm when 

combined with the sheath. In the case of extreme retroversion or ante version of the uterus, such 

scopes allow atraumatic insertion. Reports evidence the use of flexible scopes of 6-10 mm for large 

animals. 
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ADDITIONAL INSTRUMENTS AND WORKING ELEMENTS: 

 
Several instruments, including scissors, graspers, forceps, electro probes, and catheters, are now 

available for operative hysteroscopy, allowing for a greater variety of surgical procedures. They 

range from 3 to 7 Fr in diameter and can be passed through the operating channels in the sheath. 

They are mostly semi-rigid, allowing manipulation without moving the scope. Extra care should 

be taken to insert these instruments under vision and keep them under vision at all times during 

the surgery. Use of electro-probes mandates the same precautions taken during the use of 

electricity in any other surgical procedure. The nonelectrolyte solutions are used to distend the 

uterine cavity for use of monopolar energy sources require extreme caution and monitoring to 

prevent complications such as fluid overload and electrolyte disturbances. Bipolar energy sources 

allow the use of electrolyte solutions that are comparatively safer. 

 

Distinction Media 

Gas Media 

Carbon dioxide is the most commonly used gas medium, and it is relatively safe since it is 

a product of the respiratory chain and is easily absorbed. Its refractive index is 1, essentially 

equivalent to air. However, care should be taken to restrict the flow rate to 100 mL/min with the 

help of a special hysteroflator, which has a maximum flow rate of 100 mL/min. Most hysteroscopy 

examinations can be performed at a flow rate of approximately 30–40 mL/min with the intrauterine 

pressure at approximately 60–70 mmHg. 

 

Liquid Media: 

 
Liquid distension media-based hysteroscopy is preferred over gas-based hysteroscopy due 

to better visibility, less leakage through the tubes, less distortion of the pathologies, lower glare of 

the light, and reduced risk of embolism. Liquid media can be either electrolyte (lactated Ringer’s 

or 0.45% or 0.9% normal saline solutions) or nonelectrolyte. Nonelectrolyte solutions may be 

either low viscosity (glycine 1.5%, sorbitol 3%, or mannitol 5%) or high-viscosity (Hyskon high- 

molecular-weight dextran) fluids. An ideal medium should be isotonic, making it non-hemolytic 

and transparent, allowing ample visualization, and should be rapidly cleared from the body with 

no scope for toxicity or allergic reactions. 

Hysteroscope principle: 

A fibre optic endoscope system is based on the transmission of light and images through 

long, thin fibres of optical glass. Flexible scopes are commonly used both on cattle and mares 

(Purohitet al., 2020). The fibre optic image is made up of thousands of tiny fibres that are made of 

coated glass. The coating acts as a mirror that reflects light through the fibre into the eyepiece. The 

eyepiece magnifies the group of fibres into an image that can be visualised with the eye. If one 
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looks closely, he can observe what appears to be a screen or spider web. This screen is actually all 

the fibres lined up next to one another. 

 
PREPERATION BEFORE THE PROCEDURES, 

 
Other aspects such as the need for and type of anesthesia, length of hospital stay, need for 

operative interventions during a diagnostic hysteroscopy, cost, etc. should be discussed. 

 

Restraint and anaesthesia 

 
Cows and mares are restrained in a chute and tranquillizers can be administered if required 

(Purohitet al., 2020). The tail should be wrapped and tied out of the way, and the perineal area 

should be carefully washed and dried. The examination should be carried out in an aseptic manner. 

 

In goats, the drugs from the Alpha 2 agonist and Phenothiazine groups are considered safe and 

have been studied to have no effect on ovulation or conception. Xylazine hydrochloride (20 mg/ml) 

@ 0.05 mg/kg IM per doe can be administered 10 minutes prior to the procedure for desired effects 

in ewes. (Parpani, 2019). 

 

The mare can be sedated with the use of butorphanol tartrate (5 mg IV) coupled with either 

xylazine (150 mg IV) or detomidine (4 mg IV). (Purohitet al., 2020).or can be sedated with 

detomidine (20 mcg/kg, IV) and acepromazine (0.08 mg/kg, IV). (Ferreret al., 2012). 

 

The female camels were restrained in a camelid chute and administered butorphenol (0.1 to 0.2 

mg/kg B.W) to provide mild sedation and general analgesia during the procedure. (Kutzler and 

Ing, 2021). 

 

INSEMINATION BY HYSTEROSCOPIC MEANS: 

 
Collection of sperm 

 
In bucks: For collection of semen, Inj. Vetade (1.5ml) can be administered intramuscularly 14 days 

apart, twice before collection of the semen. A sterile buck AV (Artificial Vagina) is used to collect 

semen. For optimal ejaculation, a temperature of 42-450 C should be maintained. Care should be 

taken to ensure there is no leakage of water into the collection cup. Proper lubrication should be 

used prior to collection. The collected semen was immediately checked for mass motility, which 

was more than +3 and the initial motility was above 85%. The semen is then diluted with normal 

saline in a ratio of 1:8 to get an insemination dose of about 300 million sperm/ml for each doe. 

The collected semen is kept in a 37°C water bath throughout the AI procedure to maintain the 

optimal motility and viability of the sperm. (Parpani, 2019). 
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Stallion: Semen can be collected by artificial vagina from the stallions of proven high fertility 

within 4 hours before the insemination of each mare. Sperm motility was assessed microscopically 

and compared to the ejaculate diluted at a ratio of 2:1 (v/v) with the skim milk-based semen 

extender. The diluted semen was then allowed to cool slowly to room temperature (20–25°C) for 

1 h before a 1.5 ml aliquot was carefully layered onto 2 ml of a 90:45% Percoll discontinuous 

density gradient in a 15 ml conical centrifuge tube. The 90% Percoll was diluted with HEPES 

buffered Tyrode’s medium to make a 45% solution (Grondahlet al., 1995). The sperm suspension 

was then centrifuged through the Percoll layers for 5 min at 200 g and subsequently for 10 min at 

800 g, and the supernatant was discarded to leave a 100 l pellet of highly concentrated 

spermatozoa. The pellet was re-suspended in 900 l of HEPES buffered Tyrode’s medium. Sperm 

concentration was determined by a stallion sperm counter and total progressive motility was re- 

assessed (Lindsey et al., 2002) 

 

The endoscope should be prepared by sterilisation in glutaraldehyde solution, thoroughly rinsed 

with copious amounts of sterile water (including the internal biopsy channels), and placed within 

a sterile sleeve until used. It should be noted that only disinfectants approved by the manufacturer 

of the endoscope being used should be employed because endoscopes can be damaged by the use 

of certain harsh chemicals. To visualise the uterine lumen, it must be distended. This can be 

accomplished by the use of sterile saline or lactated Ringer's solution or by the use of an inert gas 

such as carbon dioxide or air. The use of air appears to be more irritating to the endometrium. The 

drawback to the use of fluid to distend the uterus is the presence of mucopurulent material or 

exudates in the uterus. This may cause the fluid to become quite cloudy and make viewing of the 

uterus very difficult. An advantage to the use of fluid is that it has some therapeutic value after the 

procedure is over and the fluid is evacuated from the uterus. 

 

Generally, fluid (1 to 2 liters) is infused into the uterus using an equine embryo flushing catheter 

with an 80-ml inflatable cuff to seal up the cervix and keep the fluid from leaking out. The fluid is 

instilled by gravity flow. When the uterus is distended, the operator, wearing a sterile sleeve, passes 

the endoscope into the distended uterus. The endoscope operator removes the hand from the vagina 

and places it in the rectum and the endoscope is moved toward the tip of the horn by rectal 

manipulation toward the horn ipsilateral to the ovary that has or had the preovulatory follicle. If 

the uterus is not sufficiently distended, more fluid can be infused. In addition, if the fluid is cloudy, 

it can be expelled and new fluid infused. 

 

After the procedure is completed, the fluid or air is evacuated. Uterine lavage is encouraged for 

the next 1–2 days to minimise any inflammation or contamination of the uterus. Antibiotics given 

either systemically or intrauterinally are used as deemed necessary by the practitioner but are 

generally not needed. 

 

When the endoscope is first introduced vaginally, the vaginal vault and cervix can be visualized. 

Vaginal abnormalities may be seen at this time. The endoscope is passed through the cervix and 
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the previously dilated uterus can now be viewed. If there is evidence of endometritis or other 

inflammation, the fluid used to distend the uterus should be changed as it may be clouded by 

flocculent material. (Purohitet al., 2020). 

 

The horns of the uterus may be visualised by passing the scope anteriorly down in each distended 

horn. The distal portion of the uterine horn can be visualised with the uterotubal junction (UTJ) 

(oviductal papilla). Once the endoscope is in the proximal third of the desired horn, the uterine 

horn is distended with air in order to observe the tip where the oviductal papilla is identified. When 

the papilla is easily observed and the endoscope is close to it, the delivery system, which has been 

placed previously in the endoscope biopsy channel and loaded with the semen at the distal third of 

the tube, is advanced so that it touches the papilla. The semen is then slowly delivered onto the 

oviductal papilla. Volumes of > 1 ml delivered endoscopically usually tend to run down the horn 

after delivery, particularly if the uterine lumen is tightly distended with air (Samper, 2008). 

 

The predetermined insemination dose of motile spermatozoa, suspended in 30–150 l of Tyrode’s 

medium, was aspirated into an equine GIFT catheter using a 2.5-ml disposable syringe attached to 

the injection port on the distal end of the catheter. The loaded catheter was withdrawn into an outer 

polypropylene cannula which was passed down the working channel of a Pentax EPM 3000 

videoendoscope. As described by Bracher and Allen (1992), the flexible endoscope (1.6 m in 

length with an outer diameter of 12 mm) was guided through the cervix and propelled forward 

through the uterine lumen of the oestrous mare by the operator’s sterile gloved arm into the vagina. 

Under visual control, the endoscope was directed along the uterine horn ipsilateral to the ovary 

containing a preovulatory follicle of 35 mm in diameter. When the tip of the endoscope came to 

within 3–5 cm of the papilla of the uterotubal junction, first the outer cannula and then the inner 

GIFT catheter containing the sperm suspension were extruded from the working channel until the 

tip of the GIFT catheter touched the papilla. 

 

The plunger of the syringe was then depressed to deposit the small volume of inseminate 

in the form of a froth which clung to the surface of the papilla. No attempt was made to pass the 

catheter into the external os of the papilla, which, although clearly visible in most instances, was 

too small and convoluted to permit easy entry of the catheter into the oviductal lumen. The 

endoscope was steadily withdrawn from the uterus while simultaneously evacuating the filtered 

air that had previously been introduced to facilitate passage of the instrument through the lumen. 

Mares with a pre-ovulatory follicle were selected randomly to represent each insemination dose 

on each experimental day. The mares were inseminated in order of increasing insemination dose 

on any particular day, and the GIFT catheter was discarded after inseminating six mares to prevent 

contamination of the low insemination doses with residual spermatozoa from a higher dose. An 

ovulation inducing dose of either 3000 IU (Chorulon) hCG or 2.1 mg of the GnRH analogue 

deslorelin, administered as a slow-release subcutaneous implant (Ovuplant), was given to each 

mare, either at the time of insemination or up to a maximum of 8 h before insemination. (Morris 

et al., 2000). 
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When the uterus is viewed endoscopically, one of the most common findings, especially in older 

mares, is the presence of endometrial cysts. These cysts originate from lymphatic tissue or 

glandular tissue. Lymphatic cysts are caused by obstruction to lymphatic channels and appear as 

single or multi-lobulated structures, which may be pedunculated or more tightly adhered to the 

endometrium. Most lymphatic cysts are located in the body of the uterus at the bifurcation of the 

uterus or just within the uterine horn itself (Purohitet al., 2020). Less commonly, these cysts are 

located mid-horn or further anteriorly. 

 

Indications for carrying out hysteroscopy 

Equines 

The relative ease with which the endoscope can be introduced into the mare’s uterus has stimulated 

the use of this technique in this species for reproductive examination (Bracher and Allen, 1992). 

Such an examination can determine the presence of intra-luminal uterine fluid, intra-luminal 

adhesions, endometrial cysts, or scarring of the endometrial lining. By far, the more frequent use 

of hysteroscopy in mares has been for low-dose artificial insemination. Operative hysteroscopy is 

primarily performed for the minimally invasive resection of endometrial cysts. Further indications 

are intrauterine adhesiolysis and surgical therapy of uterine tumors. 

 

Endometrial cysts and fibrous adhesions resulting from injudicious infusion of irritant solutions 

into the uterus can be assessed and sight-directed endometrial biopsies recovered using either the 

flexible biopsy forceps passed down the working channel of the scope, or the much larger, rigid 

biopsy forceps passed through the cervix alongside the endoscope and, under visual control, 

manipulated further to the area of interest (Bracher and Allen, 1992). The subsequent development 

of flexible laser technology added an extra dimension to video-endoscopy by allowing minor 

surgical repairs and ablations to be performed in utero, including the destruction and virtual 

ablation of large, fluid-filled endometrial cysts located where they might impede free movement 

of the young embryo throughout the uterine lumen between Days 10 and 16 after ovulation, or 

ablate intrauterine fibrous adhesions. 

 

Cattle and buffalo: 

 
Hysteroscopy has been used in cattle to diagnose uterine diseases, including clinical endometritis 

and post-partum metritis. In one report, sacral epidural anaesthesia was carried out with 2 mL of 

2% Novocain before the introduction of the hysteroscope (Basarab and Stefanyk, 2016). An 

endoscope is introduced into the reproductive tract of a cow by vaginal control. After the cervix 

has been passed through, air is pumped until it enables carrying out the visualisation of the uterus. 

In one study, the cattle uterus obtained from an abattoir was found to be a useful model to train 

medical gynaecologists in hysteroscopy. 
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In buffalo, hysteroscopy has been evaluated as a diagnostic tool utilising abattoir derived material. 

Hysteroscopy was found to be a more efficient technique for visualising minor uterine pathologies 

such as hemorrhages, mucus accumulation, and endometritis. Hysteroscopic visualisation of the 

dromedary camel uterus was mentioned in one report. 

 

Advantages of hysteroscopic insemination over artificial insemination: 

 
 This technique provides a visual aid for insemination. 

 
 Insemination with a low dose of spermatozoa can be done with better results. In that way, 

one ejaculate can be used for many females compared to standard artificial insemination. 

 

 The use of hysteroscopic insemination enables the insemination dose to be successfully 

reduced to 1×10
6
 fresh or 3×10

6
 frozen–thawed spermatozoa (Morris, 2004). 

 

 Hyteroscopic insemination has a better conception rate compared to artificial insemination. 

 
 This technique provides efficient use of frozen semen, epidedymal sperm, and 

oligospermic semen as well as sex-sorted semen. 

 

 The advantage of this technique is particularly important for stallions with limited sperm 

production. 

 

 One straw of a stallion’s frozen semen with less than the typical insemination dose needed 

for standard insemination may be delivered by this technique. 

 

 The advantage for the mare is that her uterus is exposed to a reduced sperm challenge. 

When frozen semen is used by standard AI, many mares react with an inflammatory response to 

the concentrated dose of spermatozoa inseminated. Use of the low-dose hysteroscopic 

insemination technique will circumvent this problem (Noakeset al., 2018) 

 

Conclusion 

 
Hysteroscopic insemination has gained popularity in equines because of the ease of introduction 

of a hysteroscope into the uterus of equines. This technique also resulted in a higher pregnancy 

rate in comparison to traditional and ultrsound-guided artificial insemination. These techniques 

yield good results with a low dose of semen and reduce the risk of post-breeding induced 

endometritis (PBIE) in mares. Hysteroscopic insemination has enabled satisfactory conception 

rates after insemination with fresh, frozen, sex-sorted or epididymal spermatozoa. 
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