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ABSTRACT 

Ovariohysterectomy in dogs, also called spaying, is a surgical removal of the ovaries along with the womb of a 

female dog, to make it disable to have any more conception. It is a very common elective surgery in dogs in the 

United States. Current reports from the American Society for Prevention of Cruelty against Animals indicated 

that 83% female dogs are neutered. There are two ways in which a spay is usually performed. These are traditional 

and laparoscopically methods. The primary goal of this seminar is to conduct a review of surgical approaches to 

ovariohysterectomy in dogs and explaining its role in dog population control and reduction of Zoonotic disease. 

The main indications are population control, prevention of diseases for the reproductive tract and elimination of 

undesirable behaviors associated with hormonal cycling but contraindicated in the case of a hypothermia, 

dehydration, and mydriasis. According to reports, the incidence of surgical complications of canine OVH varies 

between 6.1 and 27.0%.The major complications are haemorrhage, ovarian remnant syndrome, stump pyometra, 

adhesions, and wound dehiscence or infection, as well as anaesthetic complications and drug reactions. As a result, 

postsurgical complications should be managed accordingly for good prognosis besides government of the country 

have to implement dog registration and certification rules and regulations. This surgical method should be 

considered for controlling dog over population and public health importance. 
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INTRODUCTION 

Ovariohysterectomy in dogs, also known as spaying, is a surgical ablation of the ovaries along with the uterus of 

a female dog, to make it disable to have any more conception [1]. Ovariohysterectomy is the most common 

surgical technique in small animal surgery performed in some countries and is unethical or illegal in other 

countries   It is a very common elective surgery in dogs in the United States. Current reports from the American 

Society for Prevention of Cruelty against Animals indicated that 83% female dogs are neutered [2]. OVH is one 
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component of desexing prevalence reaches 64% across both sexes in the United States [3]. With some local 

jurisdictions having adopted mandatory desexing laws [4]. It is somewhat less common in anglophone Western 

Europe, with prevalences reaching 54% in the UK [5] and 47% in Ireland [6]. In contrast, neutering is considered 

illegal without a clear medical indication in Germany [7] as well as some of the Nordic countries [8] with 

prevalence below 10% in Sweden [9]. 

A few published materials are available in African countries for example 10.7% was done from retrospective 

study starting 1990 to 2010 at the Veterinary Teaching Hospital, University of Ibadan [10] and only 0.45% 

Ovariohysterectomy was performed in Nigeria by case investigation starting from 2010 to 2016 in Veterinary 

Teaching Hospital, Federal University of Agriculture, Abeokuta [11]. In Egypt there is evidence that twelve 

bitches were treated by OVH at surgery clinic Faculty of Veterinary Medicine, Cairo University, Military 

Veterinary Hospital and three private veterinary clinics at Giza and Cairo provinces during the period from 

January 2010 to May 2013 [12]. 

It can also be performed as an adjunct to a number of surgical procedures such as mastectomy to reduce the risk 

of recurrence of malignant mammary tumour [13] and include eliminating unintended reproduction which in turn 

reduces the number of dogs that are unwanted and euthanized in shelters, prevention of sexually transmitted 

disease, pregnancy toxaemia, metabolic disease and dystocia [14]. 

Elective OVH also helps to prevent reproductive disorders such as pyometra, mammary tumours and ovarian 

cancer [2]. Numerous studies evaluating the correlation of behavior with OVH have shown reduced aggression, 

roaming and urine marking. Neutering also reduces the risk of biting in certain breeds of dogs [15], while 

ovariohysterectomized dogs have been shown to have lifespan increased by 26.3% compared to intact bitches 

[16,17]. However, the procedure is contradicted if the bitch presents a generalized condition with hypothermia, 

dehydration, and mydriasis [18]. After doing the complete surgery complications presence is obvious for example 

one retrospective study indicated that 17.7% were occurred out of 62 dogs undergone the procedure [19]. 

Ovariohysterectomy can be performed by ventral midline and flank a approach [20]. Traditionally, it is performed 

through a small ventral midline incision in dogs. The incision typically begins at, or not more than one cm caudal 

to the umbilicus [1]. The lateral flank approach is an alternative to the conventional ventral midline approach for 

ovariohysterectomy in pets [21]. Advantages of the lateral flank approach for ovariohysterectomy include the 

ability to observe the surgical wound from a distance and reduced potential for evisceration if wound dehiscence 

occurs [22]. 

The merits of OHE are, decrease in reproductive tract diseases (pyometra and mammary neoplasia in bitches), in 

pregnancy and parturition related disorders (metritis, mastitis and dystocia), in hormone-associated disorders 

(vaginal prolapse) and undesirable sexual behaviors [23]. Reproduction, itself has potential risks which can be 

eliminated by neutering. Dogs of both sexes are susceptible to infection that has zoonotic importance like 

Bacterial, viral and parasitic disease which can be transmitted to human beings during breeding or acquired from 

contact with aborted fetuses and other material from infected females [24]. 
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Despite the fact that ovariohysterectomy is routinely performed in dogs in developed countries. However, there 

appears to be dearth of information on records of ovariohysterectomy in developing countries including Ethiopia. 

Therefore, the objective of this review is: 

➢ Reviewing surgical techniques for ovariohysterectomy in female dogs.  

➢ Recognize the benefits of ovariohysterectomy in reducing zoonotic disease and it uses to control dog 

population. 

LITERATURE REVIEW 

Gonadectomy in females included both ovariectomy and ovariohysterectomy surgical methods, and recent review 

showed the related short- and long-term risks and benefits of gonadectomy of dogs [25]. According, to genetic 

predisposition, gonadal hormones appear to mainly influence the pathogenesis of mammary tumors [26]. On this 

basis ovariohysterectomy is considered a prophylactic and therapeutic effect on average better health and reduced 

mortality rate than intact, and it is still recommended to avoid high population densities, animal suffering and the 

spread of zoonoses [27]. 

Indications and Contraindications of Ovariohysterectomy 

Elective sterilization of pet dogs is a common surgical procedure performed in veterinary practice. The main 

benefit of sterilization is population control and the reduction in euthanasia of unwanted dogs [28]. This operation 

is indicated to avoid heat (estrus) cycles, prevent pregnancy, remove diseased or cancerous female reproductive 

organs and markedly decrease the risk of acquired diseases of the female reproductive system. The spay operation 

essentially removes the possibility of a severe infection of the uterus (pyometra) [29]. Ovarian and uterus excision 

is the treatment of choice for ovarian teratomas in canine [30], particularly in cases presenting secondary pyometra 

[31]. Naturally occurring disease may be more common in females because one infected male often mates with 

numerous females; single Canine transmissible venereal tumor affected male dog spread the disease to 11 of 12 

females [32]. Neutering also reduces the risk of biting in certain breeds of dogs [15] and increases lifespan by 

26.3% compared to intact bitches [16,17]. There are contraindications to the Ovariohysterectomy  such as if the 

bitch presents with a generalized condition with hypothermia, dehydration, and mydriasis. Similarly, animals 

presenting with hepatorenal insufficiency should not undergo general anesthesia if the urea levels are greater than 

0.6 g/L and the creatinine is greater than 10 mg/L, such animals are associated with poor per and postoperative 

survival [33]. 

Ovariohysterectomy Benefits 

The control of dog populations is a practice carried out on a global scale by means of different methods that have 

been classified in general as surgical (sterilization) and non-surgical (immune-sterilization, hormonal control, 

isolation, intrauterine device) [34]. Like many African countries, the rate of urbanization in Ethiopia is increasing 

rapidly and closely linked with human and dog populations. Therefore, understanding of pet’s populations and 

associated ownership characteristics of these expanding urban communities remains a high priority [35]. Despite 

this presumably large number of dog and cat populations and the burden of zoonotic diseases in Ethiopia, research 

on determinants of their ownership as well as non-ownership is absent [36]. 
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The primary benefit of neutering is the prevention of unintended reproduction. Though the number of unwanted 

cats and dogs euthanized at animal shelters in the United States has decreased from an estimated 23.4 million in 

1970 to about 4.5 million by the year 2000 [37]. Canine ovariohysterectomy (OVH) is one of the most frequently 

used surgical procedures in the case of companion animals [38]. It is recommended by many animal welfare 

organizations to control dog populations and is recognized by the World Health Organization (WHO) as a means 

of population control for dogs, as part of rabies control programs in endemic areas [39].  

Spaying is conducted for elective sterilization of female dogs to control over population of   dogs there by 

preventing inter and intra species disease transmissions [40]. Dogs transmit several viral and bacterial diseases to 

humans. Zoonotic diseases can be transmitted to human by infected saliva, aerosols, contaminated urine or feces 

and direct contact with the dog. Viral infections such as rabies and norovirus and bacterial infections including 

Pasteurella, Salmonella, Brucella, Yersiniaenterocolitica, Campylobacter, Bordetella bronchiseptica, Coxiella 

burnetii, Leptospira, Staphylococcus intermedius and Methicillin resistance staphylococcus aureus are the most 

common viral and bacterial zoonotic infections transmitted to humans by dog [41]. 

The main parasitic zoonoses in Europe related to dogs and cats, are Toxoplasmosis, leishmaniosis, giardiosis, 

echinococcosis, dirofilariosis and toxocariosis [42]. These diseases are potential risks which can be eliminated by 

neutering the bitches [24].  

OVH is the treatment of choice for most uterine diseases, including: Congenital anomalies, pyometra, localized 

or diffuse cystic endometrial hyperplasia (CEH), uterine torsion, uterine prolapse, uterine rupture, and uterine 

neoplasia. It is also indicated for treatment of ovarian tumors, (non-responsive to medical treatment), to prevent 

recurrence of vaginal hyperplasia, to prevent hormonal changes that can interfere with medical therapy in patients 

with endocrine diseases and to eliminate the transfer of inherited diseases [1]. 

Surgical sterilization is advantageous over chemical or hormonal immunization as it provides lifelong 

reproductive control and may also reduce problematic behaviors such as some forms of aggression or the 

propensity for specific dogs to roam [43]. Dog bite injury risk is an aspect of dog behavior that has substantial 

societal and public health implications. It causes an estimated 580,000 human injuries and an average of 20 human 

deaths in the US per year, with 51% of reported dog bite cases occurring in children under age 12 [44]. 

Consequently, a considerable body of literature based on dog bite injury report data exists, some of which also 

includes the effects of desexing [45]. A systematic literature review based on observational studies of dog bite 

risk concluded that five out of six of the articles considered showed that intact dogs were more likely than desexed 

dogs to cause bite injuries [46]. 

Anatomy of Reproductive Organs of the Bitch 

Ovaries are located about halfway between the last rib and the crest of the ileum, ventral to the fourth lumber 

vertebra, and adjacent to the caudal pole of the corresponding kidney. The bursa entirely encloses the ovary, which 

is connected to the cranial end of the uterine horn by the ovarian ligament, which is also the ovary's suspensory 

ligament [40]. The ovarian artery and vein give blood to the ovaries. The uterus has unusually long narrow horns 

and a very short body. The anterior portion of the vagina is linked to a broad ligament [47]. With the exception of 

the vagina, which is situated in the pelvis, the genital organs of the bitch are mostly found in the abdominal cavity. 
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The body of the uterus, which measures 3 cm - 5 cm in length in the intrabdominal position and starts from the 

anterior straight of the pelvis then divides into two divergent horns after a few centimetres, lies on the floor of the 

abdomen on either side of the linea alba, then travels back up towards the ova. The neck of the uterus is relatively 

short, measuring 1 cm - 2 cm long, and it lies a few centimetres in front of the anterior border of the pubis. The 

right and left uterine arteries provide the uterus with blood. The uterine branch of the ovarian artery irrigates the 

part of the uterus that is closest to the oviduct, while the uterine branch of the vaginal artery supplies the neck and 

the rest of the body [48] (Figure 1). 

 

Figure 1: The location of the genitals in bitches. 

Preoperative Surgery Diagnosis 

The dog will need to be fasting (no food or water) the night before surgery and the day of surgery. Prior to 

anesthesia, blood should be tested to ensure its organs are functioning properly and undiagnosed diseases are 

absent from the blood work. A pre-anesthetic, pain medication, and antibiotic are administered by injection to the 

dog [49]. Surgical site infections (SSIs) are a recognized risk of any surgical procedure in veterinary medicine. 

One of the keys to prevention of SSIs is reducing exposure of the surgical site to endogenous and exogenous 

microbes, beginning in the preoperative period [50]. Depending on veterinarian’s protocols and the bitch health 

status tests and diagnostics that can be performed by complete blood cell count, chemistry profile, radiograph of 

the chest, urinalysis, PCV and TP. These steps are very important for checking dog’s blood cells to determine 

presence of infection, any issues with the liver, kidneys, clotting factors, and if there are any tumors or 

abnormalities present within the body. Age is not always a factor unless a veterinarian wants to avoid the first 

estrus (heat) cycle [26]. A pre-existing fluid deficit should be corrected prior to the administration of anaesthetic 

agents in order to support the patient’s ability to tolerate the impending cardiopulmonary depressant effects 

experienced during general anaesthesia [51]. 

Different Surgical Approaches of Ovariohysterectomy 

There are two ways in which a spay is usually performed. These are traditional and laparoscopical methods [38]. 

Laparoscopic surgery 

In veterinary medicine the first laparoscopic procedure was performed in 1985, sterilization of a bitch by ligation 

of the uterine horns [52]. In small animals the surgical procedures that can be performed using laparoscopy are 
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abdominal organs biopsy, gastropexy, feeding tube placement, ovariectomy and laparoscopic assisted 

ovariohysterectomy and crypt orchidectomy [53]. Due to minor tissue injury, laparoscopic surgery, as a minimal 

invasive procedure is thought to reduce the neuroendocrine, immunologic and metabolic response of the organism 

compared to laparotomic surgery [54]. Laparoscopic surgery consists of the veterinarian making two to three 

small incision sites on the abdomen followed by using carbon dioxide gas to inflate and extend the abdominal 

area [55]. Then, using laparoscopes, the veterinarian can visualize the reproductive tract. The blood vessels are 

ligated using clips, suture, or vessel-sealing devices, and the tools are used to grasp and manipulate the 

reproductive organs. This approach is popular because it’s less traumatic than a traditional spay, however, it is 

much more expensive and takes a longer time to perform (Figure 2). 

 

Figure 2: Laparoscopic ovariohysterectomy in a bitch. 

Traditional 

There are two approaches that can be performed for hysterectomy in bitches. These include flank (side between 

ribs and hips) and midline [56]. 

Flank approach position 

The lateral flank approach has been described for both dogs and cats in a number of references [22]. The skin 

incision for the lateral flank approach should be made in a dorsoventral direction, taking care to avoid superficial 

vessels located near the ventral aspect of the flank. The subcutaneous tissue should be incised using a combination 

of blunt and sharp dissection. The abdominal wall should be identified and entered via a grid approach using a 

hemostat or Carmalt forceps to bluntly dissect through the separate layers of the abdominal oblique muscles. It is 

important to grasp the transverse abdominis muscle with thumb forceps to maintain control of the body wall. The 

uterine horn should then be grasped with thumb forceps and delivered through the incision. The suspensory 

ligament should be broken down and the ovary delivered through the incision. The broad ligament is then 

punctured with a clamp to grasp the suture material and a ligature is placed in the ovarian pedicle as close as 

possible to the lumbar wall [21]. The right ovarian pedicle should double be ligated with 2-0 chromic catgut, have 

to severed using three clamp technique and is released after inspection for hemorrhage [57]. The procedure is 

repeated for left ovarian  pedicle. The uterine body is exteriorized and an encircling ligature with 2-0 chromic 

catgut is placed cranial to cervix, the uterine body severed by using three clamp technique and released after 

inspection for hemorrhage. The peritoneum, transverse and internal oblique muscles should be closed in a 

continuous lock stitch suture pattern with 2-0 chromic catgut and external oblique muscle can be closed in a 

horizontal suture pattern [57]. If the subcutaneous connective tissue is very abundant, a simple continuous 
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subcutaneous suture is performed. The skin is preferably sutured with cross matters suture pattern with non-

absorbable suture materials [33]. 

Midline approach 

The Bich is placed in dorsal recumbency. A midline or slightly paramedian incision is made through the Linea 

alba or rectus abdominis muscles and parietal peritoneum to enter the peritoneal cavity. The procedure is then 

identical to that described for the flank approach. The uterus is identified by repelling the intestine cranially and 

the bladder caudally and grasped with atraumatic forceps. The incision is extended if necessary. Then, abdominal 

incision can be closed, the Linea alba and subcutaneous tissues are closed with chromic cat gut [58] (Figure 3). 

 

Figure 3: Midline incision placement and length in a bitch. 

Incision area (black line), umbilicus (blue arrow) and cranial brim of the pubis (yellow arrow) [59]. 

Comparison right lateral flank and ventral midline approach 

The length of incision and duration of surgery in ventral midline approach is higher when we compare to right 

flank. On the basis of merits and demerits of two surgical ways, it can be concluded that the right lateral flank 

side can be a good option to the commonly used ventral midline approach for ovariohysterectomy in dog. 

Advantages of the flank approach to ovariohysterectomy include the ability to remotely view the surgical wound 

and reduced risk of evisceration in the event of wound dehiscence than mid-ventral [22,60]. 

Procedure of Ovariohysterectomy 

Ovariohysterectomy procedure traditional method can be performed, and the other alternative is laparoscopic 

spaying [61]. The dog will feel drowsy from the pre anesthetic/sedative, but mask gas anesthesia will likely follow 

to allow the dog to rest comfortably. The anesthetized patient is placed on the surgical table in dorsal recumbency 

(on the back). The hind legs are tied cranially for stabilization purposes. The patient will have the hair clipped 

close to the skin in a section from the xyphoid to the pubis, an inch past the nipples. The freshly clipped area will 

then be scrubbed for surgery. A drape is placed on top of the dog, creating a sterile field. The drape is clamped in 

place and an opening is made in the drape, just above the focus point of the surgery. An incision is made using a 

scalpel blade, typically created over the midline just caudal to the umbilicus. The incision will pass through the 

subcutaneous tissues, fat and eventually, the peritoneal cavity. The uterus is located using a hook, similar to a 
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crochet hook. The uterine horn will be gently pulled through the incision opening and a Kelly forceps will be used 

to grasp the reproductive organ. The uterus is dissected and tied off with 0 or 2-0 monofilament absorbent sutures, 

which won’t require removal. Several sutures will be placed to ensure closure. The excess tissues from the pedicle 

are removed and inspected for bleeding. If no bleeding is present the uterine pedicle is placed back into the 

peritoneal cavity. The peritoneum, muscle and subcutaneous tissue should close using simple continuous suture 

with cat-gut 1-0 and the skin have to closed by applying horizontal mattress sutures with silk thread [62]. 

Post Operative Care of Ovariohysterectomy 

Strict monitoring is important in Ovariohysterectomy dog should not be allowed off the leash for 7 days to 14 

days after surgery and can be prevented from licking the incision, running, jumping, and climbing stairs. Outdoor 

dogs should be kept inside for two weeks. The incision should be checked daily for any signs of swelling, redness, 

or heat. Elizabethan collars are routinely recommended by veterinarians, most commonly to prevent dogs from 

removing their sutures following surgery. Elizabethan collars are designed to prevent the animal from reaching 

the incision area by their mouths [63]. 

Oxygenation essential if the surgical shock is extremely great. The animal is warmed, especially if the female was 

in poor condition before the procedure, it should be rolled in a blanket and placed at a heated kennel. IV fluid 

therapy is run with isotonic saline along with an injection of vitamin, k and corticosteroids. The sutures can be 

removed after 10 days. Any stagnant uterine secretions in the cervix and vagina must eliminated within the times 

following so cease complete. If female dog is in heat (estrus) at the time of surgery, it is a requirement to remain 

them aloof from un-neutered males for a minimum of two weeks. If a male tries to mate together with her serious 

bleeding and trauma to the reproductive tract may occur, possibly leading to death. The operative site should be 

checked for swelling or discharge and thus the operative incision should be dressed with antiseptics. The patient 

should receive antibiotics and analgesics for seven and three days respectively as well as diet should incline for 

the first 63 days and the patient should be observed for proper urination and defecation. Cutaneous sutures should 

be removed after 8 days - 10 days of operation or after complete healing [47]. 

Post Operative Complication of Ovariohysterectomy 

According to reports, the incidence of surgical complications of canine OVH varies between 6.1 and 27.0%, 

without correlation with the age of the animal, the skills of the surgeon, or the presence of a reproductive disease 

[64]. The major complications are haemorrhage, ovarian remnant syndrome, stump pyometra, adhesions, and 

wound dehiscence or infection, as well as anaesthetic complications and drug reactions [65]. Most dogs are 

extremely tolerant of pain and show no signs of discomfort from the procedure. Unfortunately, as a result, they 

will attempt to resume their normal level of activity immediately after surgery, and this puts them at risk for 

complications. Elective OVH has been reported to increase the risk of occurrence of tumours such as transitional 

cell carcinoma, osteosarcoma and haemangiosarcoma [66] as well as increase the risk of occurrence of orthopaedic 

disorders such as hip dysplasia and cranial cruciate ligament rupture [25]. Other complications of 

ovariohysterectomy include obesity, urinary tract disorders, diabetes mellitus and hypothyroidism [67] (Table 1). 
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Table 1: Surgery related complications after ovariohysterectomy. 

Complications Body Weight in Kg % of Occurrence Site of the Complication 

Intraabdominal Hemorrhage <25 2% (7/290) Abdominal Cavity  
>25 79% (69/87) 

 

Vaginal Bleeding <25 2% (2/8) Vagina  
>25 15% (11/72) 

 

Ligation of the Ureter <25 2% (2/109) Ovarian Pedicle  
>25 3% (3/109) Uterine Stump 

Ovarian Remnant <25 43% (47/109) Ovarian Pedicle 

Syndrome 
   

 
>25 17% (12/72) Uterine Stump 

Stump Granuloma <25 60% (12/20) Ovarian Pedicle  
>25 20% (4/20) Uterine Stump 

Source Reviewed from Van et al., 2006. 

CONCLUSION AND RECOMMENDATION 

Ovariohysterectomy is a surgical procedure that involve removal of uterus and ovary. It is indicated when the 

bitches are encountered with various reproductive tract pathological conditions, dystocia, and undesirable sexual 

behaviors. However, it is contraindicated during hypothermia, dehydration, and mydriasis. It is also important to 

induce irreversible sterilization of female dogs, thereby controlling the overpopulation of dogs and hence 

preventing disease  transmission among different species of animals and human beings. However, there is a 

shortage of published literatures in our continent that support this point. In many developing countries including 

Ethiopia the ownership and non-ownership of dog’s registration and certification is absent. Complete blood cell 

count, chemistry profile, radiograph of the chest, urinalysis, Packed cell volume and total protein tests are 

performed during preoperative time. Traditional and laparoscopically methods are used in a spaying. Flank and 

midline are the approaches for this surgery. It is mandatory to maintain all aseptic procedures during the process. 

The patient should receive antibiotics, analgesics and fluid therapy as post operative management. According to 

reports, the incidence of surgical complications of ovariohysterectomy in canine varies between 6.1 and 27.0%. 

The major complications are haemorrhage, ovarian remnant syndrome, stump pyometra, adhesions, and wound 

dehiscence or infection, as well as anaesthetic complications and drug reactions. 

Based on the above conclusions, the following recommendations are forwarded. 

➢ The government must create legislation requiring dog registration and certification. 

➢ For the purpose of managing the overpopulation of dogs and preventing Zoonosis, ovarian hysterectomy 

in females should be regarded as essential.   

➢ Post surgical complications should be managed accordingly for good prognosis. 
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