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 Ovariohysterectomy (OVH) is a routine surgical procedure in small animal practices 
for sterilization and management of several uterine diseases, namely pyometra, cystic 
endometrial hyperplasia, uterine tumors, rupture, and torsion. Ovariohysterectomy 
(OVH) offers numerous clinical advantages, but post-operative complications could 
pose financial challenges for veterinarians due to the inherent risk of malpractice 
suits and clients owing to the extended recovery period for their pets. The authors 
reviewed about two dozen peer-reviewed English language articles from PubMed, 
Scopus, Web of Science, and Google Scholar databases to identify risks and avoidance 
strategies following OVH. These may include the ones arising from celiotomy 
(infection, incisional hernias, wound dehiscence, inadvertent injury to organs and 
adhesions) or affections, such as intraoperative hemorrhage, stump pyometra, 
ovarian remnant syndrome, ureteral ligation, urinary incontinence, granulomas, 
fistulous tracts, post-surgery weight gain, and eunuchoid syndrome. This review 
emphasizes prevention and management methods for each of these complications. 
Effective surgical techniques play a vital role in preventing hemorrhage, while 
meticulous resection, ligation, and omentalization of uterine stump reduce the risk of 
stump pyometra. Complete removal of ovarian tissue and systematic exploration 
prevent ovarian remnant syndrome. The use of advanced imaging methods, such as 
ultrasound, fluoroscopy, or CT scans, can greatly aid in identifying and preserving 
ureters during surgical procedures, thus minimizing the risk of ureteral 
complications. Strategies to address urinary incontinence, granulomas, and post-
surgery weight gain might encompass the use of hormonal therapy involving 
estradiol analogs or the application of precise surgical techniques involving ureteral 
reimplantation. Innovative strategies such as auto-transplantation of ovaries are 
suggested for managing eunuchoid syndrome, while inadvertent prostatectomy and 
bowel obstruction may simply be avoided by better tissue handling and dissection. In 
summary, optimizing surgical protocols, incorporating CT scans, using appropriate 
drug therapies, and continuous education within the veterinary community are 
crucial for reducing complications associated with OVH. 
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1. Introduction

Ovariohysterectomy (OVH) refers to the complete 
removal of ovaries and uterus1. This procedure is 

performed to sterilize animals. Sterilization of small animals 
or pets typically refers to the surgical procedure  
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Figure 1. Abnormal reproductive tracts in small animals photographed at the Veterinary Teaching Hospital, Cholistan University of Veterinary and Animal 
Sciences, Bahawalpur, Pakistan. Ovariohysterectomy performed in a Persian cat suffering from a severe case of pyometritis (A); Ovariohysterectomy 
performed in a 2-year-old Labrador female dog suffering from a severe case of pyometritis (B).  

 
known as spaying (for females) or neutering (for males). 
These procedures are performed by veterinarians and are 
aimed at preventing the animals from reproducing. 
Sterilization is an essential aspect of responsible pet 
ownership and is often recommended to help manage the 
pet population and reduce the number of homeless animals 
in shelters. It can also have positive effects on the pet’s 
behavior and long-term health. It is important to consult 
with a veterinarian to determine the most appropriate 
timing for sterilization based on the individual animal’s age, 
breed, and health status2. Moreover, it is indicated as a 
treatment of choice for most uterine diseases, namely 
uterine neoplasia, uterine torsion, pyometra, uterine 
rupture, and localized or diffused cystic endometrial 
hyperplasia3 (Figure 1). Ovariohysterectomy (OVH) is a 
frequently performed surgical procedure that offers 
numerous benefits. However, there is an ongoing concern 
regarding potential complications, including intraoperative 
hemorrhaging, stump pyometra, ovarian remnant 
syndrome, ureteral ligation, urinary incontinence, 
granulomas, fistulous tracts, weight gain, and eunuchoid 
syndrome4. Ovariohysterectomy may also be employed as 
an adjunctive therapy for mammary neoplasia, 
neutralizing the role of endogenous estrogen in the 
spontaneous growth of mammary tumors5. Performing 
ovariohysterectomy (spaying) in epileptic and diabetic 
female dogs has the potential to mitigate the risk of drug 
interactions with female hormones and offers several 
advantages6. Studies have indicated that spaying 
eliminates the hormonal fluctuations observed during the 
estrus (heat) cycle in intact females, which could 
occasionally trigger seizures in epileptic dogs7. 
Furthermore, in cases where female dogs already have 
epilepsy, spaying ensures they do not encounter 
hormone-related changes that might interfere with 
antiepileptic medications, leading to enhanced 
management of epilepsy8. Prior research has also 
documented hormonal variations during the estrus cycle 
that can impact blood sugar levels in diabetic dogs9. 
Spaying effectively prevents these hormonal fluctuations, 
contributing to better control of blood sugar10. Similar to 
epileptic dogs, spaying ensures that diabetic dogs 

maintain more consistent hormone levels, facilitating 
stable blood glucose levels during medication and dietary 
management11. It is important to emphasize that while 
spaying can assist in the management of these conditions, 
it does not guarantee a cure. A comprehensive approach 
to managing epilepsy and diabetes in dogs should 
encompass medication, dietary considerations, and 
regular veterinary care. Researchers have proposed 
several different techniques to undertake surgical 
sterilization in female dogs and cats. However, 
ovariohysterectomy through a ventral midline incision is 
most often performed by small animal practitioners in 
Pakistan1. Many researchers have brought attention to an 
intriguing paradox in which the majority of veterinary 
surgeons, despite having the requisite expertise to 
perform ovariohysterectomy effectively, still see 
approximately 20% of patients experiencing 
postoperative complications. This phenomenon has been 
rationalized in prior manuscripts by emphasizing the 
sheer volume of such procedures being conducted12.  

This review aims to provide a comprehensive overview 
of strategies and methodologies to effectively mitigate 
complications after OVH, ensuring optimal patient 
outcomes and minimizing associated risks. A thorough 
exploration of existing literature was undertaken to curate 
a comprehensive understanding of complications linked to 
OVH. The review addresses an array of complications, 
ranging from intraoperative hemorrhage and wound 
healing challenges to more intricate concerns such as 
ovarian remnant syndrome, stump pyometra, uterine 
stump abscess formation, urinary incontinence, and other 
complications relevant to this surgical intervention. 

 

2. Complications and sequelae 
 
2.1. Hemorrhage 

 
The probability of intra-operative hemorrhaging is 

considerable in larger-sized dogs13. However, the incidence 
of postoperative secondary hemorrhaging is quite 
improbable when surgeons are well-versed in surgical 
protocols14. Unintended tearing of the ovarian pedicle 
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while dissecting the suspensory ligament or damage to 
large uterine vessels due to excessive traction may be 
attributed to most instances of intra-operative 
hemorrhaging while spaying. Therefore, all hemostats 
must be carefully secured in their place before excising any 
ovarian or uterine structures12. Surgical incisions should be 
enlarged if surgeons experience difficulty in gaining 
appropriate access to the ovarian arteriovenous (AV) 
complex. In some situations, improper placement of ligatures 
or failure of suture material could also cause serious intra-
operative and post-operative hemorrhaging15. Dogs have 
extremely well-developed ovarian AV complexes, so 
ovarian pedicles, and uterine stumps should be double 
ligated, once using circumferential ligature followed by 
placing a trans-fixational one to avoid suture slippage6. 
Intra-operative hemorrhage could also be observed when 
practitioners cannot correctly locate linea alba and instead 
incise through the rectus muscle, thereby entering the 
abdominal cavity through a paramedian approach16. 
Patients with significant mammary development have 
quite pronounced vasculature in the subcutaneous tissue, 
which may be transected during surgery. These vessels 
could also continue to bleed during and after surgery17. 
Optimal surgical technique plays a pivotal role in 
complication avoidance. Achieving thorough surgical field 
exposure, gentle tissue manipulation, and meticulous 
ligation techniques are fundamental to preventing 
complications such as hemorrhage, tissue trauma, and 
adhesion formation18. Furthermore, the choice of suture 
material, favoring monofilament absorbable sutures, can 
reduce the risk of tissue reactions, promoting effective 
wound healing. A previous study has suggested that 
postoperative death due to hemorrhage occurred in only 1 
of 1016 dogs and 1 of 1459 cats undergoing elective 
sterilization or onychectomy, popularly known as 
declawing12. However, considering the low mortality rates 
reported in prior studies, it seems that intraoperative 
hemorrhage during ovariohysterectomy (OVH) seldom 
leads to life-threatening outcomes14. 
 
2.1. Pyometra of uterine stump  

 
The small portion of the uterine body or cervix that is 

left inside the bitches could become infected due to elevated 
blood progesterone levels14. This situation is often observed 
in cases where either a small portion of the ovary is 
inadvertently left inside during ovariohysterectomy or 
progesterone is consumed by the patient from exogenous 
sources. Effectively preventing stump pyometra involves 
meticulous resection of the uterine stump during OVH12. 
Proper ligation techniques, adherence to guidelines for 
surgical closure, and omentalization of the stump help 
reduce the risk of bacterial contamination and subsequent 
infection12. Maintaining a high level of vigilance throughout 
the surgical procedure, along with a meticulous approach to 
achieving hemostasis (the control of bleeding) and a 
thorough focus on the careful handling of tissues, 
collectively play a vital role in preventing this potentially 
severe complication from occurring. 

 
2.2. Recurrent estrus (ovarian remnant syndrome) 

 
Residual ovarian tissue left inside the patient following 

an incomplete ovariohysterectomy could lead to recurrent 
estrus19. These ovarian remnants continue to produce 
hormones and patients continue to present behavioral signs 
associated with heat even after ovariohysterectomy. These 
hormonal effects may be observed sometime after surgery, 
only after vascularity resumes to the remnant tissue or it 
grows to an adequate size14. The condition could only be 
permanently corrected by surgically exploring the 
abdominal cavity diligently and excising the remnant after 
careful ligation19,20. Research has shown that residual 
ovarian tissue is more commonly found on the right side19-

21. The prevention of ovarian remnant syndrome hinges on 
the meticulous removal of all ovarian tissue during OVH. 
Researchers have concluded that surgeons must prioritize 
complete visualization and systematic exploration of the 
surgical site, employing techniques such as abdominal 
ultrasound and exploratory laparotomy to identify and 
eliminate any retained ovarian tissue12. This approach 
ensures the patient’s well-being and minimizes the risk of 
recurrent estrus behavior. 

 
2.3. Ligation of ureter 

 
Unintentional ligation of a ureter is a possible 

complication of ovariohysterectomy in bitches and queens6. 
In a poorly exposed ovarian pedicle, hemostats could 
inadvertently clamp on the ureter, or an improper ligature 
around the uterine body could crush it6. Such malpractice is 
followed by a slew of serious post-operative complications 
being experienced by the patient, including pyelonephritis 
and hydronephrosis. As ureters are likely to be included in a 
uterine body ligature if the bladder is full, evacuation of the 
urinary bladder preoperatively is strongly recommended6. 
Mitigating ureteral injury during OVH entails 
comprehensive identification and preservation of the 
ureters. Advanced imaging techniques, such as 
intraoperative ultrasound, facilitate real-time visualization 
of ureteral anatomy, minimizing the potential for 
inadvertent damage6. Ensuring thorough training and 
utilization of specialized equipment are integral to 
maintaining surgical precision and avoiding ureteral 
complications. 

 
2.4. Incontinence of urine  

 
Low estrogen levels, consequent to ovariohysterectomy, 

could be responsible for causing urinary incontinence. 
Moreover, granulomas or generalized adhesions of uterine 
remnants may also impede the function of the urinary 
bladder sphincter. Urinary incontinence attributed to low 
estrogen levels could be medicinally mitigated by oral 
administration of phenylpropanolamine (1.5-2.0 mg/kg PO) 
twice or thrice in a day6. Estrogen analogs, namely 
diethylstilbestrol administered at 0.1-1.0 mg/day have also 
been known to yield favorable results14. A comprehensive 
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understanding of the underlying mechanisms of acquired 
urinary incontinence is essential for its management. 
Practitioners should consider tailored surgical techniques 
that preserve anatomical structures responsible for 
continence, thus minimizing the risk of urethral sphincter 
mechanism incompetence (USMI). The integration of drug 
therapies, such as sympathomimetic agents (e.g., 
phenylpropanolamine) and estrogen-related drugs (e.g., 
diethylstilbesterone), offers a multifaceted approach to 
maintaining continence in at-risk patients22. 

 
2.5. Granulomas and fistulous tracts  

 
Certain animals experience a serious tissue reaction to 

the absorbable material that has been implanted as sutures. 
This results in the formation of sub-lumbar fistulous tracts 
in spayed bitches. This is the reason absorbable 
monofilament suture materials with lower capillarity and 
bacterial adherence are preferred for OVH. These fistulous 
tracts are often observed months after the surgical 
intervention and are most prevalent near the flank region of 
animals23. Granulomas caused as a result of tissue reaction 
at the ovarian pedicle could impose greater systemic 
implications by causing pyelonephritis and hydronephrosis, 
while uterine stump granulomas may lead to pollakiuria, 
cystitis, and obstructed bowels. Surgical removal of the 
offending structure is the only reasonable treatment for this 
malady24.  

 
2.6. Body weight gain 

 
Weight gain after ovariohysterectomy has been 

previously  reported14,25. This phenomenon is especially 
notable in cats. However, the physiological mechanism 
responsible for such outcome is poorly understood. Some 
researchers have hypothesized that estrogen acts as a 
satiety factor, and its absence from the system causes the 
animals to overeat14. Others suggested that feline and 
canine fat deposits are especially prone to estradiol, 
elevating fat deposition by inhibiting lipoprotein lipase 
enzyme26. 

 
2.7. Eunuchoid syndrome 

 
The eunuchoid syndrome can sometimes be seen in 

working dogs following ovariohysterectomy. By sexually 
neutering these female dogs, hormones essential for 
aggression and stamina are thereby removed from animal 
physiology. This is a serious issue in the case of working or 
athletic dogs. The incidence of eunuchoid syndrome is quite 
rare in female cats following ovariohysterectomy27. The 
removal of the ovaries and uterus can result in a decline in 
sex hormone production. However, it rarely leads to the 
development of eunuchoid syndrome, as is sometimes seen in 
male cats28. Most spayed female cats do not exhibit such 
significant hormonal changes, and the procedure is generally 
considered safe and routine for them29. Some researchers 
have proposed an innovative plan that involves auto-
transplantation of an ovary to gastric serosa to mitigate this 

situation14. This allows the organ to continue producing 
progesterone and estradiol at very minute levels that are 
insufficient for initiating estrus, while simultaneously 
averting eunuchoid syndrome by maintaining adequate 
serum concentrations. 

 
2.8. Complications associated with celiotomy 

 
Surgeons may inadvertently puncture the urinary 

bladder or spleen while incising through the musculature of 
the abdomen or even fail to remove all gauze sponges from 
the abdominal cavity before closure. This could result in 
either immediate exsanguination or serious long-term 
implications associated with peritonitis and incisional 
dehiscence17. Improper tissue handling during suturing 
could also lead to serious postoperative discomfort for the 
animal, causing them to self-mutilate and damage the suture 
line. Reports have also documented postoperative 
herniation of abdominal contents in cases where the 
muscular wall was inadequately sutured or closed12. 

 
2.10. Prevention of bowel obstruction 

 
Efficient prevention of bowel obstruction following OVH 

requires a combination of meticulous tissue handling, 
optimal closure techniques, and thoughtful consideration of 
suture materials12. Utilizing monofilament absorbable 
sutures, performing gentle dissection, and minimizing 
tissue trauma can mitigate the formation of adhesions and 
reduce the risk of bowel obstruction post-surgery. 

 

3. Conclusion 
 
In the realm of small animal veterinary practice in 

Pakistan, ovariohysterectomy (OVH) stands as a pivotal 
procedure for both reproductive management and 
therapeutic intervention. While its benefits are well-
established, the concern for potential complications looms 
large. This review has delved comprehensively into the 
spectrum of complications associated with OVH, presenting 
a nuanced understanding of each challenge and proposing 
strategies for their avoidance. Undoubtedly, the pursuit of 
surgical excellence forms the bedrock for complication 
mitigation. The surgeon’s expertise, coupled with refined 
techniques, meticulous tissue handling, and the integration 
of advanced imaging modalities, can substantially diminish 
the likelihood of adverse outcomes. These protocols are 
particularly pertinent for intraoperative hemorrhage, stump 
pyometra, and inadvertent prostatectomy, where precision 
and comprehensive anatomical awareness are paramount. 
Beyond the operating room, pharmacological interventions 
present a multifaceted approach for complications such as 
urinary incontinence and eunuchoid syndrome. With the 
judicious use of sympathomimetic agents and estrogen-
related drugs, practitioners can offer patients an enhanced 
quality of life post-OVH. Furthermore, innovative strategies, 
like auto-transplantation of ovaries to maintain hormonal 
equilibrium, provide a glimpse into the future of surgical 
intervention. Continuous research, dialogue, and 
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collaboration within the veterinary community are vital to 
refine and advance the understanding of OVH and its related 
complications. Emphasis on education, skill development, 
and sharing experiences can collectively elevate the 
standards of surgical practice across Pakistan. It is the 
collective responsibility of veterinary professionals to 
ensure that OVH, a cornerstone of small animal medicine, is 
executed with the utmost precision, care, and dedication. In 
the evolving landscape of veterinary medicine, the pursuit 
of excellence remains unwavering, driven by an enduring 
commitment to the well-being of companion animals. 
Hence, it is recommended that the Veterinary Regulatory 
Council in Pakistan take steps to standardize surgical 
protocols, facilitate ongoing education for veterinarians, 
promote data collection, and enhance public awareness. 
Additionally, researchers are encouraged to investigate the 
long-term health implications, advanced approaches to 
managing complications, behavioral consequences, 
regional disparities, alternative sterilization methods, and 
conduct cost-benefit analyses to reduce the risks associated 
with ovariohysterectomy in companion animals. 
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