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Abstract 

This study reports the case of a high genetic merit Quarter Horse mare that suffered a Grade III 

perineal laceration, which was a dystocia, at her first foaling. Five surgeries were performed over a 

three-year period to restore anatomy and reproductive function. A follicular aspiration protocol 

followed by cytoplasmic sperm injection (ICSI) was then performed, resulting in five embryos that 

were cryopreserved by vitrification. Two embryos were transferred and one of them resulted in 

pregnancy and the birth of a healthy foal. The animal was then subjected to a conventional embryo 

collection program in which a viable embryo was collected and transferred. Pregnancy was 

confirmed by ultrasound and the foal was born in July 2023. It can be concluded that the ability to 

produce offspring was restored in this mare, using the ICSI and TE biotechniques. 
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PRODUÇÃO DE EMBRIÃO EM ÉGUA POR ICSI E TE CONVENCIONAL APÓS 

LACERAÇÃO DE PERÍNEO GRAU III: RELATO DE CASO 

 

Resumo 

Este estudo relata o caso de uma égua de alto valor genético, da raça Quarto de Milha, que sofreu 

laceração de períneo grau III durante seu primeiro parto, o qual foi distócico. Para restaurar a 

anatomia e função reprodutiva foram realizadas cinco cirurgias num período de três anos, a seguir 

foi feito um protocolo de aspiração folicular seguido de injeção citoplasmática de espermatozoide 

(ICSI), gerando cinco embriões que foram criopreservados por vitrificação. Dois embriões foram 

transferidos e um resultou em gestação e nascimento de uma potra saudável. Em seguida, o animal 

foi submetido a um programa convencional de coleta de embriões, cujo embrião viável coletado e 

transferido, a gestação confirmada por ultrassonografia e o parto ocorreu em julho de 2023. É 

possível concluir que a capacidade de gerar descendentes desta égua foi recuperada, utilizando as 

biotécnicas ICSI e TE.   
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Introduction 

Equine breeding has increasingly improved and the field of reproduction has gained 

importance in the training of veterinarians for the treatment of reproductive diseases in female 

animals, such as perineal lesions, which are very common because they affect fertility and can 

occur regardless of breed (Schöniger; Schoon, 2020; Frietman et al., 2019). These lesions are 

caused by large fetuses, dystocia or mares without assistance at birth (Nagel; Aurich, 2022). 

Dystocic deliveries can cause a tear in the vaginal wall leading to a junction between the perineum, 

rectum and anus (Sitters, 2021), as the perineum is a fibrillar segment of skin located between the 

anus and vulva (König; Liebich, 2021). 

According to Lanci et al. (2022), it is possible to classify the degree of perineal injury: 

Grade I are injuries to the dorsal mucosa of the vaginal vestibule and the upper part of the vulva, 

including the skin with minor muscle injury; Grade II are lacerations involving tearing of the 

vulvovestibular muscles, mainly the perineal body, but not affecting the integrity of the rectal floor 

and anal sphincter; Grade III includes traumatic rupture of the dorsal vaginal wall, including the 

rectal floor, anal sphincter and perineal body with tissue loss. During estrus, the cervix is dilated 

and the uterus is relaxed, causing feces to passively enter the vaginal space and migrate to the floor 

of the vagina and into the uterus (Prestes; Souza, 2019). Another pathology that a perineal tear can 

cause is urovagina, in which urine accumulates in the vaginal canal, causing irritation and 

contributing to inflammatory and infectious processes in the uterus and vagina (Arnold; Stout, 

2022). Mares that suffer this type of rupture are impaired in their natural reproduction. 

One technique commonly used in mares with reproductive problems is ultrasound-guided 

follicular aspiration (OPU), followed by fertilization using the intracytoplasmic sperm injection 

(ICSI) technique. The technique consists of retrieving mature oocytes without a cumulus, selecting 

those with the first visible polar body (Agnieszka et al., 2021). ICSI requires a mature oocyte (in 

metaphase II), which can be retrieved from the mare's preovulatory follicle after stimulation with 

gonadotropin. ICSI is performed using a micromanipulator and in vitro development to the 

blastocyst stage, where it is finally transferred into the recipient mare's uterus (Squires, 2020). This 

technique has shown promising results, Jacobson et al. (2010) achieved a rate of 41% blastocysts 

per injected egg in ICSI and the pregnancy rate was between 55% and 80% after the transfer of 

these embryos into the recipients (Stout, 2020). In another study, production was 1.7 to 2 embryos 

per OPU-ICSI procedure, with high pregnancy (70%) and calving rates (Lazzari et al., 2020). 
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Another biotechnique traditionally used in mares is equine embryo transfer (ET), which is an 

important tool for increasing the number of offspring from mares with high genetic value 

(Segabinazzi et al., 2021) and also allows the production of foals from donor mares with 

reproductive disorders or various pathological situations (Mccue; Squires, 2015). In a review, 

Flores et al. (2022) report that the pregnancy rate with the conventional embryo transfer (ET) 

technique is between 40.3% and 84.6%. In this biotechnique, the embryo is created in vivo after 

ovulation is induced in the donor, followed by artificial insemination, embryo retrieval eight to nine 

days after artificial insemination and transfer to a recipient.  

 

Development of the case report 

In 2017, a four-year-old Quarter Horse mare born on March 19, 2013 was treated. At her 

first calving, she experienced dystocia resulting in a severe Grade III laceration in which the roof 

and floor of the vagina and rectum were torn, with communication between the rectum and vagina. 

Pneumovagina, urovagina with involvement of the urinary tract and retention of feces in the vaginal 

canal were observed. One of the immediate measures is protection against tetanus; treatment with 

broad-spectrum antibiotics (penicillin G procaine 20,000 IU/kg by deep intramuscular injection) 

and anti-inflammatories (flunixin meglumine at a dose of 1.1 mg/kg BID intravenously) is essential 

(Queiroz et al., 2019).  

Five perineal reconstruction surgeries were performed with the aim of restoring the anatomy 

and function of the reproductive system as much as possible while maintaining a partial 

reconstruction of the perineum (Figure 1). In the preoperative phase, laboratory examinations of the 

uterus (bacterial culture and cytology) are required, fasting is necessary, the animal is restrained to 

the rump, and infection prevention measures such as bandaging the tail, washing the area with water 

and mild soap, and antisepsis with iodine-based alcohol must be performed in preparation for 

surgery (Auer; Stick, 2018).  

The perineum is corrected using the Aanes technique (Aanes, 1988), which is performed 

after the preoperative phase, immobilization of the animal and an appropriate anesthetic protocol 

(low caudal epidural anesthesia with 8 ml of 2% lidocaine without vasoconstrictor). Local 

anesthesia was performed with 30 ml of 2% lidocaine without vasoconstrictor). The operation is 

performed in two phases: In the first phase, the vaginal roof and rectal floor are reconstructed; 

suturing was performed with a continuous mattress pattern with 2-0 catgut suture immediately after 

an interrupted suture; after a period of 15 days, the perineal body and anal sphincter were 

reconstructed with simple interrupted sutures with Vicryl 1-0. The final closure was performed with 

2-0 nylon sutures (Rodriguez et al., 2015). In the postoperative period, antibiotic therapy with 

enrofloxacin 10% was administered intravenously. The first dose, 7.5 mg/kg, was administered 
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immediately after surgery, followed by a second dose 72 h later. The anti-inflammatory flunixin 

meglumine 5% IV was also administered, at a dose of 1.1 mg/kg, once daily for three days. 

After the surgeries, the mare was closely monitored for three years, from 2017 to 2020, and 

no reproductive intervention was performed for her recovery. In 2021, two ultrasound-guided 

transvaginal follicular aspirations (Ovum Pick Up - OPU) and one ICSI were performed over a 

period of 60 days, resulting in five embryos that underwent vitrification. Two of these embryos 

were transferred to previously synchronized healthy recipients, one of which (50%) became 

pregnant, resulting in the birth of a healthy foal. In 2022, after the reconstructive surgeries, 

protocols for conventional embryo retrieval were performed. This consisted of ovulation induction 

when a dominant follicle with a diameter of ≥ 35 mm and grade III uterine edema was detected by 

ultrasound. Ovulation induction was performed with 1 mg of the GnRH analog Sincrorrelin® 

(deslorelin, Ouro Fino, Cravinhos-SP, Brazil) and 1000 IU of Vetecor® (hCG, human chorionic 

gonadotropin, Hertape Calier Saúde Animal, Juatuba-MG, Brazil). The average ovulation according 

to this protocol is 24 hours if artificial insemination was performed with fresh sperm. Eight days 

after ovulation, a uterine flush was performed to retrieve the embryo, which was then transferred to 

the recipient, whose pregnancy was effective with delivery expected in July 2023. This protocol 

was performed three times, with only one embryo retrieved, resulting in pregnancy. 

 

Figure 1. (A) and (B) demonstrate restored coaptation after partial perineal reconstruction surgery 

of the perineum resulting from Grade III perineal laceration. Source: Veterinarian MSc. Wilson 

Rigoletto Jr.   

 

A B 
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Discussion 

In this report, the mare regained her esthetics but not her reproductive functionality, and she 

only received products after the use of biotechnologies, as she had a severe grade III perineal tear 

that required multiple surgeries to reconstruct the perineum. On the other hand, Frietman et al. 

(2019) describe a case of grade III perineal tear in which a single corrective surgery was performed 

and the mare was able to become pregnant and give birth. The surgical site is always contaminated 

and the success of the repair depends on perfect coaptation of the suture in conjunction with the 

mitotic regenerative capacity of the rectal and vaginal mucosa (Prestes et al., 2019). 

The first biotechnique used after recovery from surgery was OPU, followed by ICSI, which 

resulted in 50% pregnancy of transferred embryos. Advanced assisted reproductive techniques such 

as ICSI is indicated to overcome infertility problems. There are a number of mares that are unable 

to produce embryos due to various pathological conditions of the reproductive tract, so in vitro and 

in vivo techniques can be used to create embryos. Currently, ICSI is an effective method for 

creating embryos in horses in certain clinical cases, e.g. mares with perineal tears that maintain the 

follicle population in the ovaries. Once the oocytes have matured, they are fertilized and the 

embryos produced using this technique can either be transferred fresh to the recipient mare or 

cryopreserved for later use. 

However, it is an expensive technique, but one that is becoming increasingly attractive, so 

much so that it is already being used on normal mares and stallions in some countries (Cuervo-

Arango et al., 2019). In this sense, as the efficiency of the ICSI technique has improved, the interest 

of horse breeders in combining these two techniques (OPU-ICSI) has also increased (Briski; 

Salamone, 2022). After several reconstructive surgeries and the creation of in vitro embryos by 

ICSI, a conventional oocyte retrieval was performed in this mare, in which an embryo was obtained 

in three retrievals, resulting in pregnancy after transfer. ET in horses is an old technique of assisted 

reproduction with pregnancy rates of 73.5% in healthy mares, which can also be used in females 

with reproductive diseases (Rigoleto Júnior et al., 2021).  

The esthetic and partial restoration of reproductive functionality in this mare through several 

perineal surgeries, followed by the application of advanced biotechniques such as ICSI and ET, 

highlights the potential of these interventions for the reproductive rehabilitation of mares with 

severe injuries. Although the natural functionality of the reproductive tract could not be fully 

restored, the production of offspring was made possible. 
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Conclusion 

This case report demonstrates the effectiveness of perineal reconstruction techniques as well 

as advanced reproductive biotechniques in restoring reproductive function to mares of high genetic 

value that have suffered severe reproductive system injuries. 

 

References  

AGNIESZKA, N.; JOANNA, K.; WOJCIECH, W.; ADAM, O. In vitro maturation of equine 

oocytes followed by two vitrification protocols and subjected to either intracytoplasmic sperm 

injection (ICSI) or parthenogenic activation. Theriogenology, v. 162, p. 42–48, 2021. 

https://doi.org/10.1016/j.theriogenology.2020.12.022 

 

AANES, W. A. Surgical management of foaling injuries. The Veterinary Clinics of North 

America. Equine Practice, v. 4, n. 3, p. 417–438, dez. 1988. DOI: https://doi.org/10.1016/s0749-

0739(17)30620-x  

 

ARNOLD, L; STOUT, T. Indications for and how to perform Caslick’s operation in the mare. UK-

Vet Equine, v. 6, n. 1, p. 6–10, 2022. DOI: https://doi.org/10.12968/ukve.2022.6.1.6 

 

AUER, J. A.; STICK, J. A. E-Book: Equine Surgery. E-Book.  Elsevier Health Sciences, 2018.  

 

BRISKI, O.; SALAMONE, D. F. Past, present and future of ICSI in livestock species. Animal 

Reproduction Science, Tribute to Professor Duane Garner: the male gamete in animal 

reproduction, from basic science to biotechnology. v. 246, p. 106925, 1 nov. 2022. DOI: 

https://doi.org/10.1016/j.anireprosci.2022.106925  

 

CUERVO-ARANGO, J.; CLAES, A. N.; STOUT, T. A. Mare and stallion effects on blastocyst 

production in a commercial equine ovum pick-up–intracytoplasmic sperm injection program. 

Reproduction, Fertility and Development, v. 31, n. 12, p. 1894–1903, 12 dez. 2019. DOI: 

https://doi.org/10.1071/RD19201  

  

FLORES, A. M.; RODRIGUES, L. A. M.; RIGOLETO JÚNIOR, W. L.; CASTILHO, C. 

Transferência de Embriões em Equinos: Receptoras Acíclicas. Ensaios e Ciência C Biológicas 

Agrárias e da Saúde, v. 26, n. 4, p. 402–406, 2022. DOI: https://doi.org/10.17921/1415-

6938.2022v26n4p402-406 

https://doi.org/10.1016/j.theriogenology.2020.12.022
https://doi.org/10.1016/s0749-0739(17)30620-x
https://doi.org/10.1016/s0749-0739(17)30620-x
https://doi.org/10.12968/ukve.2022.6.1.6
https://doi.org/10.1016/j.anireprosci.2022.106925 
https://doi.org/10.1071/RD19201
https://doi.org/10.17921/1415-6938.2022v26n4p402-406
https://doi.org/10.17921/1415-6938.2022v26n4p402-406


7 

Colloquium Agrariae, v. 20, Jan-Dez, 2024, p. 1-8, e244997 

FRIETMAN, S. K.; COMPAGNIE, E.; STOUT, T.A.E.; JONKER, F.H.; BRAAKE, F. Single-stage 

reconstruction of third-degree perineal lacerations in horses under general anesthesia: Utrecht repair 

method. Veterinary Surgery, v. 48, p. 1299–1308, 2019. DOI: https://doi.org/10.1111/vsu.13280 

 

JACOBSON, C. C.; CHOI, Y.; HAYDEN, S. S.; HINRICHS, K. E. Recovery of mare oocytes on a 

fixed biweekly schedule, and resulting blastocyst formation after intracytoplasmic sperm injection. 

Theriogenology, v. 73, n. 8, p. 1116–1126, 2010. DOI: 

https://doi.org/10.1016/j.theriogenology.2010.01.013 

 

KÖNIG, H. E.; LIEBICH, H. Anatomia dos animais domésticos: texto e atlas coloridos. E-book. 

Grupo A, 2021. Disponível em: https://integrada.minhabiblioteca.com.br/#/books/9786558820239/. 

 

LANCI, A.; PERINA, F.; DONADONI, A.; CASTAGNETTI, C.; MARIELLA, J. Dystocia in the 

standardbred mare: a retrospective study from 2004 to 2020. Animals, v. 12, 1486, 2022. DOI: 

https://doi.org/10.3390/ani12121486  

 

LAZZARI, G.; COLLEONI, S.; CROTTI, G.; TURINI, P.; FIORINI, G.; BARANDALLA M.; 

LANDRISCINA, M.; DOLCI, G.; BENEDETTI, M.; DUCHI, R.; GALLI, C. Laboratory 

Production of Equine Embryos. Journal of Equine Veterinary Science, v. 89, p. 103097, 2020. 

DOI: https://doi.org/10.1016/j.jevs.2020.103097 

  

MCCUE, P. M.; SQUIRES, E. L. Equine embryo transfer. Teton NewMedia, 2015. DOI: 

https://doi.org/10.1201/b18123 

 

NAGEL, C.; AURICH, C. Induction of parturition in horses – from physiological pathways to 

clinical applications. Domestic Animal Endocrinology, v. 78, p. 106670, 2022. DOI: 

https://doi.org/10.1016/j.domaniend.2021.106670 

  

PRESTES, N. C.; SOUSA, F. E. M. R. Emergências obstétricas em éguas. In: CONGRESSO 

BRASILEIRO DE REPRODUÇÃO ANIMAL (CBRA-2019). 23., Anais [...]. Gramado, RS, 15 a 

17 maio 2019. 

  

QUEIROZ, A. K. L.; MENDES, L. H.; SOUZA, J. P. C.; ME. QUEIROZ, P. J. B.; DR. R. E. 

RABELO.; DR. SILVA, L. A F. Laceração perineal em éguas. Revista Investigação, v. 18, n. 4, p. 

32-37, 2019.  

https://doi.org/10.1111/vsu.13280
https://doi.org/10.1016/j.theriogenology.2010.01.013
https://integrada.minhabiblioteca.com.br/#/books/9786558820239/
https://doi.org/10.3390/ani12121486
https://doi.org/10.1016/j.jevs.2020.103097
https://doi.org/10.1201/b18123
https://doi.org/10.1016/j.domaniend.2021.106670


8 

Colloquium Agrariae, v. 20, Jan-Dez, 2024, p. 1-8, e244997 

RIGOLETO JÚNIOR, W. L.; CAMARGO NETO, W. D.; NOGUEIRA, G. P.; FERRARI, T. A.; 

MEMBRIVE, C. M. B.; GIOMETTI, I. C.; CASTILHO, C. A Serum progesterone and conception 

rates in acyclic embryo recipient mares using a bovine progesterone-releasing intravaginal device. 

Journal of Equine Veterinary Science, v. 97, p. 103325, 2021. DOI: 

https://doi.org/10.1016/j.jevs.2020.103325 

 

RODRIGUEZ, M. G. K.; PAULA, V. B.; AMBROGI, M.; FACCO, F. S.; GALON, N. R.; 

CARDILLI, D. J.; BOEGES, L. P. B.; RIBEIRO, I. P.; BONATO, D. V.; VICENTE, W. R. R.; 

TEIXEIRA, P. P. M. Intervenções obstétricas em equinos. Revista Investigação, v. 14, n. 1, p. 83-

90, 2015.   

 

SCHÖNIGER, S.; SCHOON, H.-A. The healthy and diseased equine endometrium: a review of 

morphological features and molecular analyses. Animals, v. 10, p. 625, 2020. DOI: 

https://doi.org/10.3390/ani10040625 

 

SITTERS, S. Digital examination of the vagina/cervix. In: Equine Reproductive Procedures.  

John Wiley & Sons, 2021. p. 45–47. DOI: https://doi.org/10.1002/9781119556015.ch11 

 

SQUIRES, E. Current reproductive technologies impacting equine embryo production. Journal of 

Equine Veterinary Science, v. 89, p. 102981, 2020. DOI: 

https://doi.org/10.1016/j.jevs.2020.102981 

 

STOUT, T. A. E. Clinical application of in vitro embryo production in the horse. Journal of Equine 

Veterinary Science, v. 89, p. 103011, 1 jun. 2020. DOI: https://doi.org/10.1016/j.jevs.2020.103011 

 

https://doi.org/10.1016/j.jevs.2020.103325
https://doi.org/10.3390/ani10040625
https://doi.org/10.1002/9781119556015.ch11
https://doi.org/10.1016/j.jevs.2020.102981
https://doi.org/10.1016/j.jevs.2020.103011

