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	INTRA-OPERATIVE PROCEDURE AND TECHNIQUES

	Castration Methods: 
There are 3 main methods of castration, these are: “Open Method, Closed Method & the Half-Closed Method”. 
Open Method: when performing this method the parietal tunic of testis is incised.
Closed Method: when performing this method the parietal tunic is not incised, so it also is removed along with the testis and a portion of the cord.
Half Closed: when performing this method an incision is made through the parietal tunic, but ultimately the parietal tunic is removed along with the testis and the distal portion of the spermatic cord. 

	Position:
The two most common positions used in equine castration is the “Standing Castration Method & the Recumbent Castration Method”. 

	Approach: 
There are many different approaches used for equine castration, but each approach is done depending on varying factors such as, the positioning of the horse, anomalities of the testes, and complications of the castration. The following are some of the are some of the approaches done in equine castration: 
Scrotal, Inguinal, Parainguinal, Suprapubic paramedian, or Flank approach. 
The first 2 approaches are done when the testes descends into the scrotum, while the other approaches are done in situations where the testes fail to descend into the scrotum.
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Advantages:  
· Less cost & assistance
· Quicker
· Choice if poor anesthetic candidate
· Decreases the incidence of postoperative complications, such as septic funiculitis and hydrocele.
· Indicated for disease conditions that may involve the parietal tunic, such as neoplasia and orchitis.

Disadvantages: 
· Vulnerable position
· Avoid on small horses, donkeys, mules
· Assess temperament prior
	Standing Method

· Proper pre-operative techniques are required (see pre-op techniques).
· Proper restraint, sedation and pain management (localized anaesthesia).
· Proper antiseptic techniques should be done as well.
Surgical Method: “Half Closed Technique”
· Squeeze both testes ventrally into the scrotum.
· 1 cm from the median raphe, pole to pole parallel incisions are made through the skin and dartos over the testes. Make incisions cranial to caudal away from the hand holding the scrotum.
· Don’t put scalpel blade on a scalpel handle, hold the blade using the fingers.
· Incise the skin over one of the testes first ensuring that the common vaginal tunic is not penetrated. Force the testes ventrally to free them from the scrotal fascia and out the through the incision. 
· Each testis is grasped and pulled downward and the fascia is stripped away from the testes and cord. The fascia is stripped by using the index finger and thumb to make a tight ring around the cord and pushing upwards (see diag. B). 
· The testes are then held separately and a 2 inch incision is made through the cranial aspect of the common vaginal tunic just above the testis.
· Insert the index finger into the tunic cavity and prolapsed the testis.
· As the testis prolapsed the tunic inverts and the distal end of the tunic that invest the testis makes a pouch for the index finger and the remaining fingers grape the testis.
· The tunic is then open proximally 4 to 6 inches by sliding slightly open tissue scissors up the tunic.
· An emasculator is then place over the proximal tunic, with the crushing jaw towards the horse and the cutting jaw towards the testis. Remember that the wing nut should always be closest to the testis hence called, “nut to nut position”.
· Both hands are then used to rapidly and firmly close the emasculator completely. The emasculator remains in this crush position for 2 minutes before releasing the jaws. 
· The same procedure is the performed on the second testis in a similar fashion.
· In Mature stallions the testes are well developed therefore, the mesorchium separates the vascular bundle of the spermatic cord from the ductus deferens, common tunic and external cremaster muscle.
· To separate the   ductus deferens, common tunic and external cremaster muscle the emasculator is positioned around these structures in a nut to nut position and clamped and held for 15 to 20 seconds and then the spermatic cord is clamped in a similar way and held for 2 minutes.
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Advantages:  
· Decreases the incidence of postoperative complications, such as septic funiculitis and hydrocele.
· Indicated for disease conditions that may involve the parietal tunic, such as neoplasia and orchitis.
· Permits inspection of the components of the cord than closed method and allows a greater portion of the ductus deferens and testicular vasculature to be exteriorized.
· For unapparent inguinal hernia in some breeds of horses, evisceration can be avoided by using a closed technique and placing a ligature proximal to the proposed site of transection

Disadvantages: 
· Risk of infections because of open wounds.
· Risk of myiasis occurrence.
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	Recumbent Method
· Proper pre-operative techniques are required (see pre-op techniques).
· Proper restraint The horse is anesthetized and positioned in lateral recumbency with its upper pelvic limb pulled forward and secured with a rope.
· Proper antiseptic techniques should be done as well.
Surgical Method: “ Closed Technique”
· Squeeze both testes ventrally into the scrotum.
· 1 or 2 cm from the median raphe, 10 cm long parallel incisions are made through the skin and dartos over the testis. Make incisions cranial to caudal away from the hand holding the scrotum. 
· Incise the skin over one of the testes first ensuring that the common vaginal tunic is not penetrated. Force the testes ventrally to free them from the scrotal fascia and out the through the incision. 
· Each testis is grasped and pulled downward and the fascia is stripped away from the testes and cord. The fascia is stripped by using the index finger and thumb to make a tight ring around the cord and pushing upwards (see diag. H). 
· An emasculator is then place over the common tunic, with the crushing jaw towards the horse and the cutting jaw towards the testis. Remember that the wing nut should always be closest to the testis hence called, “nut to nut position”.
· Both hands are then used to rapidly and firmly close the emasculator completely. The emasculator remains in this crush position for 2 minutes before releasing the jaws. 
· When completed the entire spermatic cord, tunic and cremaster muscle is removed in one step.
· Close castration is usually done on horses up to 24 months but for older horses where the spermatic cord is thick, the cremaster muscle can be separated from the vaginal tunic and emasculated separately (half-closed method).
· Another alternated is to also place a transfixation ligature around the spermatic cord, after it has been separated from the tunic and cremaster muscle before removing with the emasculator.
Other Scrotal Incision Techniques
Dorsal recumbency: 
If the testes are small and difficult to grasp, as is often the case with prepubescent stallions, the scrotum can be safely incised by pulling the cranial end of the prepuce craniad and upward to tense the scrotal raphe.

Another method of removing the bottom of the scrotum is to grasp the scrotal raphe between the thumb and forefinger, and while applying traction to the bottom of the scrotum, to excise a portion of the tented tissue with a scalpel.
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Advantages:  
· More direct than open close because u actually isolate the spermatic cord.

Disadvantages: 
· Hemorrhage- bleeding is a risk due to the open wound.
· Require skill personnel to perform procedure accurately.
· Take a longer time to perform than close castration methods.
· Risk of infections because of open wounds.
· Risk of myiasis occurrence.
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	Surgical Method: “ Open Technique”
· Squeeze both testes ventrally into the scrotum.
· 1 or 2 cm from the median raphe, 10 cm long parallel incisions are made through the skin, dartos muscle and vaginal tunic over the testis. Make incisions cranial to caudal away from the hand holding the scrotum. 
· Insert the index finger into the tunic cavity and prolapsed the testis.
· As the testis prolapsed the tunic inverts and the distal end of the tunic that invest the testis makes a pouch for the index finger and the remaining fingers grape the testis.
· The tunic is left in the scrotum by severing the scrotal ligament of the tail of the epididymis at the point of attachment to the testis.
· Transfixation ligature are placed around the spermatic cord, after it has been separated from the tunic before removing with the emasculator.
· The jaws of the emasculator are opened and position distal to the ligation with the crushing jaw towards the horse and the cutting jaw towards the testis. Remember that the wing nut should always be closest to the testis hence called, “nut to nut position”.
· The handle of the emasculator is the squeeze together to close the jaws.
· Keep the emasculator clamped onto the spermatic cords for at least 2 minute ensuring optimal crushing and constriction of the blood vessels.
· After the procedure the vaginal tunic will remain in the scrotum, which the spermatic cord, ductus deferens and cremaster muscle would be removed. 
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Points to Note
· The paramedian and flank approaches allow removal of only an abdominal testis.
· The inguinal approach allows removal of either an abdominal or an inguinal testis.
· Because the inguinal and parainguinal approaches allow removal of an abdominal testis through a finger-sized abdominal perforation, surgery is rapid, and convalescence is short. 
· The lengthy incision required for the suprapubic paramedian and flank approach prolongs surgery and convalescence. 
· The paramedian approach also increases the risk of postoperative evisceration or herniation.
	Cryptorchid Castration or Non-Invasive Inguinal Cryptorchidectomy

A retained testis can be removed through an inguinal, parainguinal, suprapubic paramedian, or flank approach.
Recumbent Method
· Proper pre-operative techniques are required (see pre-op techniques).
· Proper restraint:  For the “inguinal approach”, the horse is anesthetized and positioned in dorsal recumbency. 
· Proper antiseptic techniques should be done as well
Surgical Method: 

· The superficial inguinal ring is exposed through an elliptical, scrotal incision or through an 8- to 15-cm skin incision (depending on the horse’s size) made directly over the superficial inguinal ring.
· The canal is entered via blunt dissection of the smooth fascia without creating hemorrhage.
· Identify the genital structures via visualization and palpation.
· If the condition is an inguinal cryptorchidism, the testis within the tunic is exposed and and routine castration follows.
· If it is a partial abdominal Cryptorchid situation, the ductus deferens or epididymis is identified and the testicles are exteriorized with gentle traction and removed.
· When the testis or epididymis are not located in the canal, dissect to the deep inguinal ring.
· I dentify and locate the everted vaginal process or a prominent inguinal extension of the gubernaculums (white mesothelial structure) via palpation and visualization.
· The inverted vaginal process is palpated as a peritoneal culdesac at the deep inguinal ring, a 25cm curved sponge forceps is placed in the culdesac to grasp and evert the vaginal process into the canal.
· Gently tear or nick the vaginal process to expose the the epididymal ligament and the epididymis. 
· Steady firm traction on the epididymal ligament will expose the testis.
· The vaginal ring will need to be gently stretched or torn to allow passage of the testicle.
· After which the testis, epididymis and convoluted portion of the ductus deferens can be removed by emasculation or by ligation and division. 

Other Approaches:
Parainguinal
If the vaginal process cannot be located using the previously described techniques, the testis can be removed noninvasively by converting the inguinal approach to a parainguinal approach. A 4-cm incision is made in the aponeurosis of the external abdominal oblique muscle, 1 to 2 cm medial and parallel to the superficial inguinal ring.
Suprapubic Paramedian Approach
For the suprapubic paramedian approach, an 8- to 15-cm, longitudinal skin incision is made 5 to 10 cm lateral to the ventral midline. The incision begins at the level of the preputial orifice and extends caudally. The large subcutaneous vessels encountered caudally in the incision are ligated.
Flank Approach
For the flank approach, a 10- to 15-cm incision is made through the skin and subcutis in the paralumbar fossa of the affected side with the horse standing or recumbent. In a standing horse, the incision site must be anesthetized before the surgery.
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Method of Closure
· Although the deep inguinal ring is inaccessible for suturing, the superficial inguinal ring can be closed with an interruptedor continuous pattern of heavy, absorbable suture to prevent evisceration.
· A half-circle, hernia, or kidney needle should be used to suture the inguinal ring.
· Using a looped suture allows the needle to be pulled through the loop after the first bite, preventing the necessity of tying a knot before proceeding with the continuous suture pattern, and allows the ring to be closed with a doubled strand of suture.



	Other Types of Castrations:
Immunologic Castration
Immunization against luteinizing hormone–releasing hormone (LHRH), a neuropeptide produced by the hypothalamus, was used in a cryptorchid stallion to decrease serum concentration of testosterone and immunization against gonadotrophin releasing hormone (GnRH) was used experimentally to suppress testicular function of entire stallions.
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