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Use of polyamide tie-rap for ovariectomy in standing mares
Uso de abracadeira de poliamida para ovariectomia em éguas em posi¢do quadrupedal

Rogério Elias Rabelo?, Luiz Antdnio Franco da Silva?, Fabiano José Ferreira de Sant’Ana®, Marco
Augusto Machado Silva?, Maria Ivete Moura?, Leandro Guimarées Franco?& Caroline Rocha de Oliveira
Lima2

ABSTRACT

Ovariectomy is a common surgical spaying method in mares, which it leads to short/medium-term masculiniza
and improves especially their stamina. This study aimed to assess the economic, clinical and histological aspects adfiéhe poly
tie-rap for haemostasis in surgical sterilization of twelve seven-year-old mares, with or without ovary excision. The equ
were spayed with polyamide tie-rap for pedicle preventive haemostasis. The left ovary was excised after mesovarium clarn
The polyamide device was also used in the opposite pedicle, though the ovary was not excised. The mean operating cc
determined, the wound healing was assessed and macroscopic and histological evaluation of the pedicles and ovarie
achieved in the post-op. The mean operating cost of the surgical procedure was US$ 69,44. The ovaries were atrophie
with multifocal necrosis areas, firm irregular nodules and follicles. These nodules were histologically recognized asgranulo
The polyamide tie-rap was efficient in controlling hemorrhage and safe for surgical purpose in the experimental model stui
However, it did not interrupt ovarian activity in the non-excised gland.

Keywords: Mares, Mesovarium, Nylon Clamp, Preventive Haemostasis.

RESUMO

Ovariectomia € um método de esterilizacao cirlrgica de éguas que promove masculinizagdo a curto/médio pr
melhora, sobretudo, a capacidade de trabalho. Este estudo objetivou avaliar os aspectos econémicos, clinicos e histoldc
emprego da abracadeira de poliamida para hemostasia pedicular na esterilizagdo de doze éguas de sete anos, comnr
exérese ovariana. Empregou-se abragadeiras de poliamida para hemostasia pedicular preventiva. O ovario esquerdo foi €
apoés ligadura do mesovario. A abracgadeira de poliamida foi igualmente empregada no pediculo ovariano direito, contud
excisou-se 0 ovario. Avaliou-se o custo operacional médio do procedimento e a cicatrizacdo da ferida cirlrgica, alén
alteracBes macroscodpicas e histolégicas dos ovarios e pediculos ovarianos no pos-operatério. O custo operacional me
procedimento cirurgico foi de US$ 69,44. Os ovarios apresentaram atrofia, &reas de necrose multifocal, nddulos irregul:
foliculos. Esses nédulos possuiam constituicdo histolégica caracteristica de granulomas. A abracadeira de poliamida foi
na prevencédo da hemorragia e demonstrou seguranca para fins cirlrgicos no presente modelo experimental. Contuc
interrompeu a atividade ovariana nos ovarios nao excisados.

Descritores: Eguas, Hemostasia Preventiva, Lacre de Nailon, Mesovario.
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INTRODUCTION equine anemia (IEA) and complete hemogram, which

Several factors affect the performance ofanged within the normal patterns for the equine

equines in different activities, particularly the ageSPECie- _
The 2.5 mm wide and 100 mm long poly-

health status, breed of the animal and gender. Preg- | ) i
nancy, lactation and behavioral changes in mareasm'de tie-raps (Fig. 1A) were autoclavdxfore the

during estrus impair their workforce, which make mal@?€9inning of the surgical procedures for 30 minutes

equines the best choice for farm and/or sports acfit 122C, followed by a 10-minute-sterile-drying at

vities. Ovariectomy is the main spaying method fo?80C lnTzIOW v_varrlnlng ovin. d for 12 h q
mares [1] and in Brazil, this surgical procedure is e animals were fastened for ours, ad-

especially employed to avoid undesirable pregnanc@?'msrered pre-operatively E_"OOO IU of antlteta_mlc
. ) . . . erum, 1.0 mg/kg 10% xylazine chloritland restrai-
in animals with low genetic contribution to the troop

or without specific breed patterns, or even to increa fed in stocks in standing position. The left and right

their economic value [2]. Moreover, ovariectomize§Fanks were clipped, surgically prepared and regio-

o . .rhal anesthesia was carried out in an inverted L block
mares presented masculinization tendencies, whic ) . R .

. . . 8attern using 2% lidocaine in maximum dose of 7
improved their appearance, stamina and performance

3] mg/kg'.
) A 15 cm skin incision was achieved in the

Trans-vaginal or colpotomy [2,4], unilateral :
. : left flank. Th I I I
or bilateral flank laparotomy [5,6] and bilateral flank.e t flan e abdominal wall musculature was

. . individually separated by finger blunt dissection and
laparoscopy [3,7,8] are the main surgical approach . e . .
) ) ) . e peritoneum was incised with blunt scissors. The
for ovariectomy in standing mares, which can b

. Peft ovary was wrapped for about two minutes in 2%
chosen based on the animal’s age and body Cond't'(fﬁlocaine chloride soaked gauze before its exterio-

In s_plte of th? large amount of surgical teChn'ql_J?ization, in order to minimize pain and discomfort
available, particular caution must be taken concernin fing the mesovarium traction. Following this step

the effective haemostasis of the mesovarium, whi e ovary was gently exteriorized, the mesovarium

may be accomplished through .monopolar or bipo'%as clamped with a Kocher haemostatic forceps
electrocoagulation [9], ultrasonic scalpel [7,10] and(Fig. 1B) and the nylon tie-rapvas immediately

ovarian pedicle ligation with absorbable [11] or NONyjaced right distal to the forceps. While the forceps

absorbable threads [2] or stapling device [12]. Highy slowly softened, the tie-rap was progressively

implementation cost, lack of infrastructure and eqUipﬁghtened to its maximum capacity. After this step,
ment, as well as the possibility of development of,e |eft ovary was excised two centimeters distal to
trans or postoperative complications, are known limigye jigature and the exceeding tie-rap tail was cut off.
tations of some of these haemostatic methods, whigty o bleeding was observed after the ovarian ex-
may lead from increase of the cost-effectiveness Qfision, the ovarian pedicle was gently replaced into

death [6]. completely removed.
Besides those facts, this study aimed to assess The left flank musculature was sutured in-

the economic, clinical and histological aspects of thgjvidually with number 1 chromic catgun simple
polyamide tie-rap for mesovarium preventive haemterrupted pattern. The same thread was used to close
mostasis during surgical spaying of mares, with o§ybcutaneous space in simple continuous suture. For
without ovary excision. skin closure, number 0 monofilamentous nylon
thread was used in simple interrupted pattern. The
same surgical technique was used to approach and

This study was carried out under experimentigate the right ovary. However, the right ovarian
tal conditions in accordance to the guidelines of thpedicle was only clamped with the polyamide tie-rap
Brazilian College of Animal Experimentation and the ovary was not excised, which was gently
(COBEA). Twelve healthy non-pregnant seven yeareplaced into the abdominal cavity. The purpose of
old mares, weight ranging from 320 to 415 kg, were¢his procedure was to evaluate macro and micros-
used. The animals were admitted for the study afteopically the ischemic effect of the tie-rap clamp on
clinical exam, blood serum analysis for infectioughe remaining ovary.

MATERIAL AND METHODS
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Figure 1: Polyamide tie-rap used for clamping the mesovarium (A); positioning and adjustment of the polyamide tie-
in the ovarian pedicle as haemostatic method in ovariectomy in standing mares (B).

After the surgical procedures, the mares weréhe macroscopic evaluations, possible intraperitoneal
kept on an opened grazing area. The post-op maredhesions, granulomas and abscesses were assess
gement included daily disinfection of the surgicaland classified as present or absent. The biopsies were
wound with 0.1% polyvinylpyrrolidone-iodifieand achieved in groups of four mares, on théd', 150"
the application of topic skin healing/repellant spray and 458 days after surgery. Tissue sampling from de
Immediately after the surgical procedure and for théeft ovarian pedicle for histological exam was collec-
following 48 hours post-op, butorphatfolvas ad- ted with biopsy forceps. Right ovariectomy was
ministered intravenously (0.1 mg/kg, four times aaccomplished for microscopic evaluation of the im-
day) for analgesia. For the prophylactic antibioticplications of ischemia on the right ovary following
therapy, an association of penicillin G benzathinemesovarium ligation with the polyamide tie-rap.
potassium and procaine, with streptomycin and dicldBoth tissue samples were fixed in 10%-buffered-
phenac sodiuth was given intramuscularly (20,000 formaldehyde, stained in hematoxilin-eosine [13,14],
IU/kg penicillin G benzathine; 48-hour intervals; fourand analyzed under optic microscopy.
applications). Skin suture was removed within 12 days The estimated operating cBsif bilateral flank
after the surgical intervention and total wound ci-ovariectomy was carried out regarding the mean pri-
catrization and postoperative complications weree of the consumption materials, such as antiseptics,
assessed clinically. tranquilizers, local anesthetic, polyamide tie-rap, su-

Among the possible post-op surgical woundure threads, analgesics and antibiotics, and assesse
complications, edema, abscess, subcutaneous emphgscriptively. The main complications inherent to the
sema and dehiscence were evaluated. Edema whikteral flank laparotomy and to the use of the poly-
classified as mild (accumulation of seroma in lesamide band for ovarian pedicle haemostasis were
than five centimeters of diameter, concentrated at thevaluated clinical and microscopically and analyzed
ventral extremity of the wound), moderate (accumueescriptively [15].
lation of seroma in than five centimeters of diameter,
extended along the entire wound) and severe (edema
extended along the entire flank). Abscess and subcu- The estimated operating cost of bilateral flank
taneous emphysema were classified as present @rariectomy in a single animal reached the mean price
absent and wound dehiscence as partial or total. of US 69,50 (+ US$ 16,11).

Sequentially, macroscopic and histological Restraining the mares in standing position in
exams in the left ovarian pedicle and in the right ovargtocks following sedation/analgesia allowed safe and
were carried out, which were accessed by new flangecure surgical interventions for both surgeon and
incision parallel and caudal to the first intervention sanimals. However, two (16.66%) of the mares pre-
scar, under the same pre and post-op protocols feented incoordination and suddenly dropped into the
tranquilization, local anesthesia, analgesia and pratocks few minutes after intravenous xylazine chloride
phylactic antibiotic therapy previously adopted. Atinjection.

RESULTS
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Regarding the surgical procedure, wrappingbserved in the ovaries revealed multifocal gra-
the left ovarian pedicle or the right ovary with lido-nulomas, characterized by mononuclear inflam-
caine-soaked gauze before clamping, ligation and/amatory infiltrate with great amount of macrophages,
excision of the ovary resulted in no signs of acutéymphocytes and plasmocytes per field, surrounded
pain or intolerance to the surgical approach. Besiddyy fibrous conjunctive tissue. Hemosiderosis and mild
that, the polyamide tie-rap provided satisfactory prereutrophilic and eosinophilic infiltrate were also
ventive haemostasis on the left ovarian pedicle. Npoted. On the left ovarian pedicles of five (41.66%)
ligature slippage or bleeding after ovarian excisio@nimals, granulomas similar to those on the right
was observed. Moreover, it provided easy handlingvaries were observed.
and accurate adjust to the ovarian pedicle, which
made the surgical procedure safe and dynamic.

Even though this study was carried out under Although the present study concerned only
farm/field conditions, the therapeutic protocol adopthe operating cost of the intervention, the results
ted in post-op resulted in satisfactory healing of théhowed that this surgical procedure was economically
surgical wounds and convalescence of the animaltéiable and allowed its use in low genetic value female
Only mild edema was observed in the flank incisiorfauines. This fact makes ovariectomy in standing
in all equines (100%), which disappeared one wedkares attractive and permitted them to perform dif-
after the surgical procedure. However, subcutaneodgrent work activities, thus benefiting equine owners
emphysema was present in both surgical wounds tpat need their workforce for subsistence but they
the two mares (16%) that fell down into the stocks‘fan,t afford genetically improved/high-value animals.

which probably happened due to environmental cof?n the other hand, the use of laparoscopic approach,
or bilateral ovariectomy under general anesthesia and

tamination after dropping. This complication was i
absent in one of these equines after two additiongprsalllateral recumbency would be more expensive

intramuscular administration of the same antibiotiéhan thg intrinsic value of the animal [3’9’,16]' Morg-
association used in the post-op. In the other marver, Silva et al. [2] also reported the surgical spaying

(8.4%), partial dehiscence of the left surgical wound! standing mares as an elective surgery to increase

. . its commercial and genetic value.
and total dehiscence on the opposite side occurre(t.is, 9

. . Despite the fact that central miorelaxants such
which lasted respectively 21 and 35 days to compl%—s xylazine rarely lead equines to recumbency [17]
te healing following daily disinfection with 0,5% o> y d y 12,

. . . the dropping of two (16.66%) mares during con-
sodium hypochlorite solution. . : . o
- : tention was attributed to the side effects of this a

The excision of the left ovary resulted in the

. i . L _ ~agonist. Intense depression and loss of proprioception
retraction of the ovarian pedicle, which impaired 't%ere observed in these animals following 10% xy-

exteriorization and visualization for biopsy Sampling'Iazine administration. The need for tranquilization
This process was not observed on the right sidgenangs on the temperament/behavior of the mares
during the surgical exposure and excision/sampling,,pmitted to ovariectomy, as previously mentioned
of the remaining ovary. [6]. Hanson & Galuppo [18] administered intravenous
There were no adhesions or abscesses inv:01.0.02 mg/kg detomidine to reach analgesia/se-
ving the ovarian pedicles in any of the examine@ation for bilateral laparoscopic ovariectomy in stan-
mares, independently of the sampling day for hisging equines and affirmed that this active principle
tological exams, though small macroscopic graresulted in satisfactory sedation. Nonetheless, the
nuloma-like nodules were noticed. The right ovaryauthors did not mention the possibility of loss of pro-
of all animals presented apparent atrophy duringrioception or dropping during the surgical procedure
macroscopic evaluation, white/yellow multifocal following intravenous administration.
areas and irregular necrotic spots on the cut surface. Satisfactory trans-surgical analgesia was rea-
Firm irregular white nodules ranging from 0.5 to 1.0ched by surrounding the ovaries with gauze soaked
cm in diameter and primary/secondary follicles werén 2% lidocaine chloride, as observed in other study
also observed on the right ovaries of all animals. [6], which emphasized that the mesovarium has
The histological assessment of the noduleseveral sensitive neuronal fibers and makes useful

DISCUSSION
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the use of local anesthetic before the accomplishmesimilar to previous reports [26]. Although subcu-
of pedicle ligation and ovarian excision. Farstvedt &aneous emphysema is a relatively normal compli-
Hendrickson [8] also achieved ovarian analgesia fazation following field/farm surgeries in equines, the
ovariectomy in mares by injecting 20 mg 2% lidocaineccurrence of this lesion in two animals probably was
chloride in mesovarium or by intraovarian route.due to their drop and consequent wound conta-
However, the authors reported that mesovarian bloakination during the surgical procedure. We believe
was more efficient than intraovarian injection. that strict pre and trans-op antiseptic management
Although the present study showed that bilaassociated to the prophylactic use of antibiotics and,
teral ovariectomy is a relatively simple spaying surparticularly, the decreased surgical time minimized
gical procedure in standing mares, other studiethe occurrence of post-op complications, even though
recommended the ventral midline or paramediathe interventions were not carried out in low-con-
approach under general anesthesia and dorsal taminating environment, such as surgical center’s.
cumbency [19]. Many authors performed laparosOther author also described small number of pos-
copic ovariectomy through ventral abdominal ortoperative complications after flank ovariectomy in
paramedian access in mares with ovarian tumors asthnding mares, such as edema and wound dehiscen
mentioned that easy exteriorization and effective ha&e [6]. In contradiction to these results, ovariectomy
mostasis of the mesovarium were the main advantagess considered for other authors as responsible for
of this surgical approach [1,3,9,16,20,21]. There ifigher occurrence of complications compared to other
no doubt that laparoscopic ovariectomy is an effectiveslective surgical procedures in mares [18,19,27,28].
minimally invasive and safe access. Nonetheless, Tthe main complications highlighted in these studies
was not assessed in the present study due to its higlere peritonitis, incisional hernias, eviscerations, per-
implementation/maintenance cost, which would nosistence of heat behavior, hemorrhage of the ovarian
be economically viable in low-commercial-value ani-pedicle due to ligature loosening, fever and wound
mals. Other related advantages of the surgical protocaoifection.
employed in the present study, such as decreased In the present study, the wound dehiscence
transoperative time, greater comfort for the surgeoim two mares cicatrized by second intention following
and reduced need for assistants and equipment, waveund disinfection with 0.5% sodium hypochlorite
also observed in other studies [2,22]. solution (BID). The protocol adopted was based on
The easy handling, great resistance to tractioprevious study [29], where the same active principle
and effectiveness in the haemostasis of the ovariamd concentration were used successfully in the treat-
pedicle regarding the use of the polyamide tie-rament of postoperative complications of in young
were also noticed by Franca [6]. The author compardabvines underwent surgical lateral penile deviation.
the use of the same polyamide device employed in The lack of adhesions and abscesses on the
the present study to chromic catgut and emasculatovarian pedicles was considered favorable to the sur-
for preventive mesovarium haemostasis for ovariegical protocol adopted in the present study, since these
tomy in standing mares and found out that lowefindings may be related to tissue ischemia, infection
operating cost and reduced operative time were achier organic intolerance to foreign materials [30]. The
ved following the use of the nylon tie-rap. Silva et alnylon tie-rap was also used for laparoscopic ova-
[23] also used successfully the polyamide tie-rap foriectomy in standing mares in other study [16], where
ovariohysterectomy in bitches and affirmed that iadhesions between the left ovarian pedicle and the
was an economically viable and an effective altermesentery of the descending colon during convales-
native method to ligate the ovarian pedicles andence were noticed. Hand et al. [3] also examined
uterine stump. Other authors used this device as céhe ovarian pedicle of ovariectomized mares, though
clage to reduce long bone fractures and stated thay laparoscopy, and revealed the presence of discrete
less injury to adjacent soft tissues and greater resigranular tissue on the tenth day after the surgical
tance to traction were achieved when compared fatervention.
traditional wire cerclage [24,25]. The growth of primary and secondary follicles
The edema observed in all operated equinds the right ovary even after clamping was an indi-
regressed on average a week post-op, which wasation that the ischemia inherent to the tie-rap
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clamping did not impair the reestablishment ofovaries.

collateral ovarian blood supply/drainage, which par- INFORMATIVE NOTES

tially maintained the ovarian activity. The histological:prosmatic T model 215 AutoclakePrismatec Ltda., Itu,
findings were within the normal patterns for tissueSP, Brazil.

submitted to ischemia due to ligation and did nofvencosst, Vencofarma Ltda., Curitiba, PR, Brazil.

reveal any menace inherent to the use of the p0|§(§ed(_)mi|@?, Koénig Ltda., Santana do Parnait_)a, SP, Brazil.
. . Dorfin® - Hertape Ltda., Juatuba, MG, Brazil.
amide tie-rap [31].

SFixtil®, Comercial Ltda., Sdo Paulo, SP, Brazil.
SCatgu®, Medline, Goiania, GO, Brazil.
Nylon®, Medline, Goiania, GO, Brazil.

The polyamide tie-rap was economically®Farmogral Ltda., Brasilia, DF, Brazil. ,
‘Berta®, Allvet Quim. Ltda., Londrina, PR, Brazil.

ylable, efficient .and secure for. bilateral OVarleCtOmM"l’orbugesi@, Fort Dodge Animal Health Ltda., SP, Brazil.
in Iow-e.conomlc.-value.standlng mares after Mangentipen Pl Vallée, MG, Brazil.

croscopic and histological evaluation. However, it:poliar (US$) currency trading in Reais (R$) in April, the
did not interrupt ovarian activity in the non-excised 1%, 2008: R$ 1,71

CONCLUSION
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