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Anesthetic Considerations for dystocia in mares

Nasser Vesal
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Background: General anesthesia inherently carries a higher risk in horses than that for human
and other domesticated animals, with cited mortality rates of 0.24—1.8% in healthy horses. The
risk of mortality increases in both mare and foal in the last trimester of pregnancy, which is
probably associated with a need for emergency surgery. The survival rates for mares presenting
with dystocia are about 90% and for foals between 10% and 40%.

Objectives: The present article reviews the anesthetic management of pregnant mare during
cesarean section.

Methods: Reviewing the references about anesthetic management of pregnant mare during
cesarean section.

Results: Cesarean section is most commonly performed as an emergency procedure to relieve
dystocia, although it has occasionally been reported as an elective procedure in select cases when
vaginal birth is deemed unlikely to be successful (e.g. due to maternal pelvic canal abnormalities).
Although little information is available regarding pregnant horses, it is reasonable to assume that
the physiology of mares is similar to that of other mammalian species. Major physiologic
adaptations during late pregnancy present challenges for successful anesthetic management of
equine patients. During pregnancy, the cardiovascular system must compensate for fetal oxygen
demands. Pressure on the diaphragm, which is exacerbated by dorsal recumbency, may result in
ventilation-perfusion mismatching and hypoxemia. Maintaining oxygen delivery to the fetus is of
utmost importance in optimizing fetal health during anesthesia.

Conclusion: Anesthetic drugs/ protocols and monitoring techniques for pregnant mares
undergoing anesthesia are similar to those used for the non-pregnant horses. However,
pregnancy-induced physiological changes in mare and concerns for fetal viability may impact the
anesthetist drugs selection. Anesthesia in a pregnant mare presents several challenges for the
anesthetist to assure a good outcome for both the mare and the fetus.

Keywords: Anesthesia, Dystocia, Cesarean section, Foal, Mare.
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Cesarean section procedure in mare

Mohammad Ali Sadeghi Balajourshari!, Samaneh Ghasemi'”

1. Department of Veterinary Clinical Science, Faculty of Veterinary Medicine, Ferdowsi University of
Mashhad

* s.ghasemi@um.ac.ir

Background: Review study on cesarean procedure in horse

Objectives: Causes, methods, care, and prognosis of cesarean surgery in mares Declaration of
the method of sterilization and disinfection of facilities and instruments.

Methods: Review of studies on cesarean procedure in horses

Results: Cesarean section in maresis an important surgery and performed when normal delivery
is at risk or not possible. Dystocia is the most common cause of a cesarean section in the mares.
Birth canal deformities due to previous pelvic fractures and soft tissue injuries within the
reproductive tract, mares with a history of dystocia uterine torsion and severe uterine artery
hemorrhage are the other conditions that need to cesarean procedure. The procedure is
performed under general anesthesia with the mare positioned in dorsal recumbency. The
midline approach is the caudal ventral midline provides access to the uterus. An incision is made
on the uterine from the level of the fetal hocks to the feet. Closure of the uterus is performed
in two layers with an inverting pattern. Then the abdomen is closed in routine fashion for a
ventral midline celiotomy. Systemic antibiotics and non-steroidal anti-inflammatory drugs are
administered post-operative. This procedure carries more risks for both the mare and the foal
therefore, it is only performed under specific conditions. The cesarean section in horses requires
high medical precision, and special post-operative care for both the mare and the foal is
essential.

Conclusions: Although cesarean procedure may save the foal's life, it also carries risks for the
mare. Some postoperative complications include hemorrhage, anemia, abdominal pain, ileus
and retained placenta. As a result, especially in selected cases, an assessment of the situation is
needed to decide whether to perform a cesarean section.

Keywords: Surgery, Cesarean, Horse, Emergency, Fetus, Foal
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Uterine Torsion in Mare
Omid Azari*, Mahshid Farmand *

1.Department of Surgery & Radiology, Faculty of Veterinary Medicine, University of
Tehran

* omid.azari@ut.ac.ir

Background: A review of the factors and diagnostic and therapeutic methods of uterine
torsion in mares.

Objectives: To describe the causes of uterine torsion, its symptoms and diagnosis, and
methods of non-surgical and surgical correction in mares.

Methods: A review study using published sources on uterine torsion in books and national
and international reputable journals.

Results: Uterine torsion most often, but not exclusively, arises in mares during the last
trimester of pregnancy and initially presents as colic. Uterine torsion may occur in a clockwise
or counterclockwise direction, with clockwise torsion generally thought to be more common.
Regardless of which direction the torsion occurs, if it incorporates gastrointestinal structures,
the colic will be more severe. Vigorous fetal movements, rolling, and falling of the mare due
to elongation of the broad ligament, or stretching of the broad ligament during pregnancy,
can predispose the mare to torsion. Affected mares may exhibit signs of colic, including
lethargy, anorexia, restlessness, pawing, sweating, and frequent urination. Torsion is
diagnosed by rectal palpation, and if necessary, ultrasonography will confirm fetal viability.
The torsion should be corrected promptly for the best chance at mare and foal survival.
Correction can be undertaken with nonsurgical means or with surgery. If nonsurgical
correction is required, the direction of rotation must be properly identified. If this cannot be
done with certainty, nonsurgical correction should not be undertaken. Nonsurgical methods
of correction are discussed in this article including manual rotation of the uterus in the
standing mare from vaginal canal and rolling the mare’s body around uterus. Surgical options
for resolving uterine torsion include standing or recumbent flank laparotomy, and ventral
midline celiotomy. The choice of procedure depends on the stage of gestation, concurrent
gastrointestinal involvement, uterine rupture, potential for uterine wall compromise, the
degree of rotation, fetal viability, severity of pain, surgeon’s preference and client financial
constraints. The prognosis for future fertility is usually good.

Conclusions: This article discusses the symptoms and diagnostic methods of uterine torsion
in mares and discusses its treatment methods.

Keywords: Torsion, Uterus, Mare
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Uterine prolapse in mares: etiology — treatment— prognosis

Amin Paidar Ardakani

Department of Clinical Sciences, Faculty of Veterinary Medicine, Ardakan University, Ardakan, Iran

a.paidar@ardakan.ac.ir
Background: A review study on mare uterine prolapse

Objectives: Understanding the factors affecting the occurrence of uterine prolapse and its
appropriate treatment strategies

Methods: A literature review using various publications related to the preparation of the
surgical team A review study using published sources on mare uterine prolapse in reputable
national and international journals and conferences.

Results: Uterine prolapse is actually the protrusion of the uterus, which mainly occurs in the
third stage of parturition, but rarely in mares. various factors such as dystocia, retained
placenta, and abortion play an important role in the occurrence of this phenomenon. how long
the uterus has been prolapsed, the extent of infection and injury, and ultimately the animal's
physical condition all affect the success and prognosis of its treatment. although in other
animals, surgery and removal of the uterus can be considered as a treatment option, this
method is not considered in mares, and depending on the condition of the uterus and the
animal, it is more logical to replace it after cleaning and repairing any possible injuries. the best
treatment is to restrain the animal and use analgesics, sedation, and epidural anesthesia, then
clean the uterus and manage its injuries, and finally repair and reposition the uterus. to prevent
recurrence, the veterinarian should manage the animal's pain and straining and reduce the
length of the vulva.

Conclusions: According to various reports about this condition and the treatments performed,
it can be concluded that if treatment is started as soon as possible and as much as possible to
manage the infection, injuries, pain, and strain of the animal in the best possible way, the
desired result can be expected. however, sometimes the situation is such that due to
uncontrollable injuries and bleeding, the animal's poor general condition, and recurrence of the
mass, there is no other option but euthanasia.

Keywords: Dystocia, retained placenta, tenesmus, abortion, euthanasia
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Abstract in English |-

The Granulosa-theca Cell Tumor (GTCT) in Mares

Aboutorab Tabatabaei Naeini'?, Fatemeh Rahsepar?

1.Department of Clinical Sciences, School of Veterinary Medicine, Shiraz University, Shiraz, Iran.
* naeini@shirazu.ac.ir

Background: This review focuses on granulosa and theca cell tumors (GCTs) in mares, emphasizing
the surgical treatment of these ovarian tumors in horses.

Objectives: The aim of this study is to provide a comprehensive overview of the clinical signs,
diagnostic methods, and treatments for granulosa and theca cell tumors in mares, with a particular
focus on the importance of surgical management in improving outcomes.

Methods: This review was conducted using reputable scientific sources, including articles published
in specialized journals and reference books on ovarian tumors in horses. The available data were
analyzed to evaluate diagnostic and therapeutic trends and their impacts on the health and fertility
of mares.

Results: Granulosa-theca cell tumors are among the most common ovarian tumors in mares and
can have significant clinical implications, often presenting with behavioral symptoms and fertility
issues. Advanced diagnostic methods, such as ultrasonography and hormonal assessments, are
critical for accurate diagnosis. Research indicates that surgically removing the affected ovary using
appropriate techniques is the most effective treatment option, resulting in a favorable prognosis.
This surgical intervention not only restores fertility in mares but also enhances overall owner
satisfaction and confidence. The study discusses the optimal timing for surgery, the selection of
suitable surgical approaches, and detailed ovariectomy techniques.

Conclusions: Early diagnosis and prompt treatment are essential for reducing the negative effects
of granulosa and theca cell tumors on the health and fertility of mares. Effective management of
these tumors depends on surgical intervention alongside precise diagnostic methods, which
together can significantly minimize their long-term impact.

Keywords: granulosa-theca cell tumor, ovary, mare, hormonal evaluation, surgery.
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The laparoscopic ovariectomy in mare
Rahim Mohammadi '*, Dara Azizi', Fateme Sabeti?
1.Department of Surgery and Diagnostic Imaging, Faculty of Veterinary Medicine, Urmia University,
Urmia, Iran.
2.DVM student, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran.
* r.mohammadi@urmia.ac.ir

Background: Ovariectomy in mares has been performed in the past by various surgical methods.
Ovariectomy in horses is performed for a variety of reasons. The most common uses are to prepare the
mare for semen collection, to eliminate estrous behavior and colic symptoms associated with estrus, to
spay the mare, and to prepare the mare for embryo transfer. Other reasons include removal of abnormal
ovaries in the form of granulosa theca cell tumors. Various surgical approaches and amputation
techniques have been developed for ovariectomy in horses. Horses can be operated on in the standing or
supine position. Standing estrus can be performed using sedation and local anesthesia, while supine
estrus requires general anesthesia. Surgery is performed through a midline abdominal approach, flank
laparotomy, and colpotomy. Complications of colpotomy include unspecified mesovarian hemorrhage
due to poor hemostasis, damage to intestinal and mesenteric tissue, peritonitis, adhesions, and possibly
death. The flank approach is preferred because of improved visibility, however, it is still difficult to extract
the ovary without making large incisions. As a result, laparoscopic ovariectomy in the standing position
has become a more common method of ovariectomy in mares. The advantages of laparoscopic
techniques include reduced complications through complete visualization of the surgical site, minimal
invasiveness, short recovery time with fewer postoperative complications and improved cosmetic
appearance of the surgical site. It also allows for ligation without damaging the vessels in the mesovarium.
Concerns and limitations associated with laparoscopic techniques include the cost of specialized
equipment, the need for high skill, and the training required to perform them. It is true that lack of
familiarity and skill can significantly increase the operative time. It is also possible to return to sports
earlier after laparoscopic ovariectomy compared to colpotomy ovariectomy.

Objectives: To describe the application and use of laparoscopy in ovarian removal surgeries in mares
Methods: Review article on laparoscopic ovarian surgeries in mares

Results: Regardless of size, ovaries are successfully removed through small incisions (limited to 5-10 cm),
without major complications and improving the cosmetic appearance of the surgical site. All sports horses
return to their previous services and most breeding mares successfully mate in the first season after
surgery.

Conclusions: Large pathological ovaries can be easily removed by performing standing
laparoscopic ovariectomy in mares. Laparoscopic ovariectomy in the standing position with a
small flank incision is a safe and highly effective method for removing large pathological ovaries
in mares which eliminates the need for general anesthesia or large incisions for the surgeon.

Keywords: Laparoscopy, Ovariectomy, Mare
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A review of rectovaginal injuries repair in mares
Alireza Sheikhzadeh?, Helia Azadi!, Shiva Amanollahi'*

1.Department of Clinical Sciences, School of Veterinary Medicine, Shiraz University, Shiraz, Iran
*Shiva.Amanollahi@gmail.com

Background: A short review of mare genital injuries
Aims: repair of rectovaginal lacerations and fistulas

Methods: A review using various sources regarding the types and treatment of
rectovaginal lacerations and fistulas.

Results: The perineal body is the space between the anus and the vulva, which is made up
of the external anal sphincter and the vulva constrictor muscles. The mare's reproductive
system structures are susceptible to various injuries during mating and parturition. These
injuries include perineal/rectovaginal lacerations and rectovaginal fistulas. Perineal
lacerations occur during parturition when the annular fold of the hymen at the junction of
the vestibule and vagina obstructs the passage of the foal's foot or nose. In third-degree
lacerations, there is a tear in the rectovaginal septum, vaginal muscles, rectum, perineal
body, and anal sphincter. Fistulas occur primarily secondary to dystocia in primiparous
mares. The injury is caused by the foal's nose or motor organ becoming trapped in the
vaginal roof or vestibule. Various surgical techniques have been described for treating
third-degree tears, including one- or two-stage repair. The modified Goetz surgical
technique is the most common single-stage surgical technique. The horizontal and
transrectal approaches are among the surgical techniques for rectovaginal fistula repair.
Regardless of the surgical technique, the main postoperative complications include suture
dehiscence.

Conclusion: The success rate of all surgical procedures is remarkably high, but given the
importance of the economic issue in the equine industry, single-stage surgical procedures
are the preferred methods because they have a very short hospitalization period and do
not interfere with the mare's reproduction.

Key words: Horse, Laceration, Fistula, Rectum, Vestibule, Vagina
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A Review of Tumors in the Perineal, Vulvar, and Vaginal Regions of Mares
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Background: A review study on common tumors of the external genital tract in mares.
Objectives: To define and review the common tumors of the external genital tract in mares.

Methods: A review study using various published sources related to common tumors of the
external genital tract in mares.

Results: A tumor is the result of abnormal and uncontrolled cell growth in various tissues and
organs of the body. These masses can be benign or malignant. Benign tumors have a good
prognosis and are confined to their original location, not spreading to other parts of the body.
In contrast, malignant tumors have a poor prognosis and have the capability to metastasize
and invade nearby and distant tissues. Neoplasia in the reproductive system of mares is
generally rare, but some tumors have greater clinical significance. Squamous cell carcinoma
(SCC) is one of the most common and important malignant tumors in the genital area of mares,
typically occurring in non-pigmented areas and at the junction between skin and mucous
membranes. This tumor can quickly metastasize to lymph nodes and other organs, causing
significant health issues for the animal. Leiomyoma is the most common benign neoplasm of
the uterus and vagina in mares, typically seen more frequently with increasing age. This tumor
can be associated with infertility and bloody discharge. Sarcoids are common skin tumors in
equids that have the ability to invade subcutaneous tissues. These tumors often appear in
freshly healed wounds and have a high likelihood of recurrence after surgical removal.
Melanoma is another tumor predominantly seen in gray horses and, to a lesser extent, in non-
pigmented horses. This tumor can affect the aesthetic appearance of the horse's skin and, in
some cases, metastasize to other parts of the body. The aim of this study is to review the
tumors of the perineal, vulvar, and vaginal regions in mares.

Conclusions: Understanding the common tumors of the external genital tract can aid in the
diagnosis, prevention, and treatment of these tumors.

Keywords: Tumor, Perineum, Vulva, Vagina, Horse
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Urethroplasty in Mares: Methods and Challenges

Seyed Mehdi Ghamsari 1", Mohammad Mahdi Ashjaei 2
1.professor of surgery and radiology department, faculty of veterinary medicine, university of Tehran,
Tehran, Iran
2.resident of veterinary surgery, faculty of veterinary medicine, university of Tehran, Tehran, Iran
*ghamsari@ut.ac.ir

Background: Urinary and reproductive tract disorders in mares can severely impact their health and
fertility. One of the major concerns is urovagina, where urine accumulates in the vaginal canal, leading
to infertility and reproductive infections. This study reviews urethroplasty techniques for correcting
these abnormalities.

Objectives: This study aims to evaluate various urethroplasty techniques, particularly different urethral
extension methods, to address urinary tract abnormalities in mares. Additionally, it compares these
techniques and analyzes their advantages and limitations.

Methods: A literature review was conducted using sources from reputable national and international
journals, conferences, and reference books on large animal surgery, obstetrics, and reproduction.

Results: Urethroplasty has been shown to be an effective surgical method for addressing urovagina and
urine reflux issues in mares. The most commonly used techniques include:

Monin Technique: Best suited for mild cases, this method repositions the transverse fold to prevent
urine entry into the vagina. While simple, it has limitations in fully correcting the issue.

Brown Technique: Involves a U-shaped incision to extend the urethral outlet, making it effective for
severe urovagina cases. However, mucosal incisions increase the risk of bleeding.

Shires Technique: A minimally invasive approach that stretches vestibular mucosa without incisions. It
reduces bleeding risks but may be less effective for severe conditions.

McKinnon Technique: Uses large mucosal flaps to create a new tunnel, providing a durable solution.
However, it involves extensive incisions and a higher risk of bleeding.

The success of urethroplasty depends on the severity of the abnormality, the mare’s anatomy, and the
surgeon’s expertise. Challenges such as fistula formation, intraoperative bleeding, and suture dehiscence
may affect outcomes.

Conclusions: Urethroplasty significantly improves the quality of life and fertility in mares. Proper
technique selection, patient preparation, and post-operative management are crucial for successful
outcomes.

Kevwords: Urethroolastv. Urovagina. Infertilitv. Subfertilitv
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Practices and Evidence-Based Guidelines
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Background: A review of antibiotic therapy in urogenital surgeries of mares

Objectives: a comprehensive guide on the selection of appropriate antibiotics, reviewing common
bacteria involved in urogenital infections in horses and examining commonly used antibiotics

Methods: Data collection has been documented based on the review of previous studies

Results: Given the significant role of the equine breeding industry in various countries and its
considerable impact on the development of diverse economic sectors, addressing issues related to
the health and welfare of horses has become one of the primary priorities in this field. Among these
concerns, the health of the mare’s urogenital system holds particular importance due to its critical
role in reproduction and fertility. Despite notable advancements in surgical techniques, skin
disinfection, and sterilization methods, surgical site infections remain a major challenge in equine
health management. Strict adherence to sterilization protocols and the judicious use of broad-
spectrum antibiotics are key strategies for preventing these complications. However, the overuse and
misuse of antibiotics have led to the emergence of antibiotic resistance, which has become one of the
most significant global challenges in veterinary medicine. Although the preventive use of antibiotics
in equine urogenital surgeries is common practice, managing this use scientifically and rationally is
essential to prevent the spread of antibiotic resistance. Therefore, this study aims to provide a
comprehensive guide on the selection of appropriate antibiotics by reviewing common bacteria
involved in urogenital infections in horses and examining commonly used antibiotics. It is hoped that
the implementation of the recommendations provided in this review by veterinarians will contribute
significantly to reducing the spread of antibiotic resistance.

Conclusions: This review emphasizes the critical role of prudent antibiotic use in managing urogenital
surgeries in mares, given the rising global challenge of antimicrobial resistance. By synthesizing data
on common pathogens and effective antibiotics, it provides a science-based guide to optimize
antibiotic selection and stewardship. Implementing these strategies can empower veterinarians to
reduce surgical infections while mitigating the spread of antibiotic resistance in equine practice.

Keywords: Urogenital, Antibiotics, Mare, Surgical Site Infections
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