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Abstract

Orchiectomy is often employed in zootechnical activities with the main objective of carcass
improvement; therefore, the search for alternatives that minimize surgical trauma, operative time and
mainly decrease operating costs is pertinent. The nylon clamp is a tensile strength device, well
tolerated by the body and inexpensive. It has been used as a hemostatic method in several surgical
procedures. The aim of this study was to evaluate the operability and functionality of this device for
the preliminary hemostasis of the spermatic cord in the open orchiectomy, comparing it to the surgical
nylon thread. Twenty male pigs were divided into 2 experimental groups: GI (clamp - 10 animals)
and GII (surgical nylon thread - 10 animals). The surgical time, the degree of hemostasis, the size of
the incision, the presence or absence of edema and secretions, besides the weight gain were evaluated.
For analysis of inflammatory response, fibrinogen was assessed. Compared to surgical nylon, the
clamps presented advantages over surgical time and blood loss. It was concluded that the use of nylon
clamps for hemostasis of the spermatic cords of pigs submitted to orchiectomies reduced the total
time of surgeries, as well as hemorrhages, when compared to hemostasis with nylon thread.
Furthermore, weight gain and induction of inflammatory response were not influenced by the
hemostasis method used.
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Resumo

A orquiectomia ¢ frequentemente empregada nas atividades zootécnicas com o objetivo principal de
melhoria da carcaga; portanto, a busca de alternativas que minimizem o trauma cirurgico, o tempo
operatorio e principalmente diminuir os custos operacionais € pertinente. A bragadeira de nailon ¢ um
dispositivo resistente a tracdo, bem tolerado pelo organismo e de baixo custo e tem sido utilizado
como método hemostatico em diversos procedimentos cirirgicos. Objetivou-se avaliar em suinos, a
operacionalidade e funcionalidade deste dispositivo para hemostasia prévia do cordao espermatico na
orquiectomia aberta comparando-a ao fio de nailon cirtrgico. Foram utilizados 20 suinos machos,
divididos em 2 grupos experimentais: GI (bracadeira — 10 animais) e GII (fio de nailon cirargico —
10 animais). Avaliou-se o tempo cirurgico, o grau de hemostasia, o tamanho da incisdo, a presenca
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ou nao de edema, o ganho de peso e se houve secre¢do ou ndo. Para analise da resposta inflamatoria,
a quantificacdo do fibrinogénio. As bragadeiras mostraram-se de facil e rapida aplicagdo, conferindo
a constricdo necessaria para a estase sanguinea e obliteragdo do corddo espermatico de suinos.
Comparada ao nailon cirargico, as bracadeiras apresentaram vantagens relativas ao tempo cirargico
e a perda sanguinea. Concluiu-se que a utilizacdo de bracadeiras de nailon para hemostasia dos
cordoes espermaticos de suinos submetidos a orquiectomias reduziu o tempo total das cirurgias, assim
como hemorragias, quando comparada a hemostasia com fio de néilon. Além disso, o ganho de peso
e a indugdo de resposta inflamatéria ndo foram influenciados pelo método de hemostasia utilizado.
Palavras-chave: abracadeira; castracdo; porcos.
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Introduction

Surgical castration of male piglets is usually performed in most countries worldwide. It eliminates
the risk of boar taint in pork meat. Surgical castration by the farmer without the use of anesthesia is
still the predominant practice in most places; however, this practice has been questioned in an
increasing number of countries due to animal welfare concerns). The welfare implications of the act
of castration are serious, in view of the acute pain induced by the procedure and the possible chronic
pain or discomfort lasting from a few hours to days or weeks in some instances®.

The castration methods available are surgical with and without anesthesia, chemical, and
immunological or immunocastration. Surgical castration without anesthesia is a method in which the
skin is incised and the spermatic cords are pulled or the testicles "pulled out". Under commercial
conditions, this management is performed in piglets less than seven days old, usually without
anesthesia and analgesia. A second method is surgical castration with anesthesia and analgesia, which
involves the use of local anesthesia before performing the surgical procedure, ligation of the vessels
and analgesia after the end, to prevent pain in castrated piglets and adults. A third method is chemical
castration, a temporary or definitive method of castration with the use of certain drugs or drugs
injected directly into the testicle®.

Brazilian swine farms have grown significantly. Past swine rearing practices have made great strides
in terms of production systems, producing genetic innovations and improvements in nutrition,
sanitation, and management. Thus, it has become a swine production chain, which exploits the
activity in an economic and competitive way®.

Moraes et al.®) and Ferreira® teach that the meat of intact male pig has unpleasant odor and taste,
which are not destroyed by heating or industrialization processes. Usually, the characteristic odor
appears at puberty, around five months of age, and occurs due to the accumulation or association of
compounds such as androsterone and escatol?.

In swine production, most of the animals destined for slaughter are castrated males. Surgical
castration (orchiectomy) of young male pigs is a common procedure within swine production
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worldwide. It is estimated that around 100 million piglets are castrated annually, considering only the
European Union countries®.

Castration reduces aggression and sexual activity, decreases testosterone levels, modifies carcass
traits, decreases the number of animals with high muscle pH and provides control of undesirable
mating. Non-castrated animals tend to produce lower quality, less consistent and with less marbling
meat®).

Thun et al.!? refer to the orchiectomy method as being more practiced, since it is a procedure with
direct action on the testicles, preventing, thus, the production of spermatozoa and that of androsterone
and testosterone. The choice of the surgical technique for orchiectomy in swine depends on factors
inherent to each techniqueV.

Hemostasis is an important time during any surgical procedure. Methods for controlling surgical
hemorrhage can be performed in small vessels by clamping, clamping and torsion, or by
electrocoagulation. In medium and large size vessels, simple ligatures, transfixation, or coagulation
by diathermy can be chosen(!?).

Several researchers(!>19 demonstrated the use of nylon clamps (polyamide 6.6) for trans-surgical
hemostasis. The nylon clamp, in addition to the traction resistant features, is an efficient locking
system. The material is easy to handle and sterilize, low cost and well tolerated by the body¥.

Silva et al.!” used nylon clamps as a form of preventive hemostasis in orchiectomies in cattle with
satisfactory results. Used in orchiectomies in horses, they were subjectively evaluated and proved to
be resistant to the traction exerted at the application site, and showed no signs of embrittlement. When
compared to the use of the emasculator and the catheter, they presented a lower cost and reduced the
duration of the procedure!!”. The device was used as a hemostatic method in ovary-hysterectomies
in bitches by Lima et al.'®. It was also used in ovary-hysterectomy preventive hemostasis in
bitches!” and cats%).

The aim of this study was to evaluate the operability and functionality of this device for the
preliminary hemostasis of the spermatic cord in the open orchiectomy, comparing it to the surgical
nylon thread.

Material and Methods

The study was carried out at the University of Rio Verde (UniRV) after the opinion N. 01/2016 of
the Committee on Ethics in the Use of Animals (CEUA) of University of Rio Verde. Twenty 90-day-
old male mixed race pigs, from rural properties in the city of Rio Verde, Goias state, underwent
orchiectomy. They were randomly assigned to two groups of ten animals each for the surgical
procedures. All the pre and postoperative procedures were identical and only varied in the form of
ligature of the spermatic cords, as follows: Group I (GI) — ligation of spermatic cords with nylon
clamp; Group II (GII) — ligation of spermatic cords with nylon thread.

For the animals of GI, colorless nylon (polyamide) clamps in the dimensions of 2.5 mm X 100 mm
were used. They were sterilized in packages of three units per autoclaving system. Sterilized and
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needled nylon threads number 0 were used for GII, as suggested by Silva et al.('"),

The mean weight of the animals was 20 kg. They were submitted to pre-anesthetic medication
consisting of Azaperone (3 mg/kg) and Midazolan (0.5 mg/kg) mixed in the same syringe and
administered intramuscularly in the cervical region to generate less stress due to physical restraint.
After 15 minutes, the animals were physically restrained and the infiltration of 2 mL of 2% lidocaine
in the form of a longitudinal line into each testis (incision site) and 2 mL of intratesticular lidocaine
was performed. Antisepsis was also performed with 2% iodopovidone.

Longitudinal incisions were made on each testicle through which they were externalized. The
incisions in the scrotum were approximately 3 cm in length, depending on the size of the testicle.
Additional tissue separation was performed to release each testicle from the surrounding tunic. The
scrotal incisions were made as ventral as possible to facilitate the drainage of fluids from the wounds
and reduce the risk of infections. The testes from de animals of GI were double ligated with nylon
clamp (Figure 1). The ones from GII received a double ligation with 0 nylon thread (Figure 2) before
being removed. The incisions were not sutured, to better drain the secretions. Penicillin benzathine
(10,000 IU/kg) was given in a single dose. The surgical wound was cleaned with physiological
solution and rifamycin was sprayed.

Figure 2 - Nylon thread for orchiectomy in swine. (A) Ligature with nylon thread. (B) Section of the spermatic cord.

The incision sizes were measured using a digital caliper. During surgery, the total procedure time for
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each animal was timed (surgical time, min). Bleeding was assessed by the volume of blood lost during
the procedure. To do so, the blood volume was measured by weighing, in a precision scale, sterile
gauzes used during surgery and, then, the blood volume loss (in grams) of each animal was
registered!®).

Surgical wounds were evaluated daily for seven days in relation to the presence of secretion (serous
or purulent), edema and erythema. The day of complete healing of the surgical wound was also
recorded. The fibrinogen levels were measured at the time of surgery and after seven days. For that,
3 ml of blood was collected from the jugular vein of each animal on the day of the surgery and on the
seventh day after it.

Fibrinogen concentration was determined by the classical method of heat precipitation, using a
previously calibrated clinical refractometer (Portable Refractometer Model No. SZJ-D). Serum
fibrinogen values were expressed as mg/dL and the increase in fibrinogen levels after surgery were
expressed as a percentage. The significant increase in the percentage of fibrinogen in one of the
groups would indicate that there was a greater inflammatory response to the technique applied,
possibly due to the hemostatic material used.

For the evaluation of the surgical times and hemorrhage degree between the groups, analysis of variance
was complemented by #-test. For the non-parametric data, Mann Whitney test was used. For all the
analyzes, 5% (p <0.05) was set as the null hypothesis rejection level, and the highest significance values
were marked with an asterisk.

Results and Discussion

The trans-operative evaluations involved the incision size, the blood loss, and orchiectomy procedure
time (Table 1).

Table 1. Mean of incision size (cm), blood loss (mL), and total time of surgical procedure (min) in
pigs submitted to scrotal orchiectomy with different materials for ligation of spermatic cord

Parameter GI - GII - P
Nylon clamp Nylon thread
‘Incision size (cm) 3.55 4.02 0.84
Blood loss (mL) 0.81 1.9 0.002*
Surgical time (min) 1.7 2.68 0.001*

* Data analyzed using t-test.

There was no statistical difference regarding the incision size performed in both groups, but blood
loss was more evident (p = 0.002) in the group of animals submitted to nylon ligature (GII).

Prado et al.1® showed that the incision size may affect patient’s recovery. Analysis of the size of the
incisions between the groups shows that none of the techniques required an increase in the size of the
incision.

Silva et al.'¥ and Costa Neto et al.'® found greater blood loss in the animals whose ligatures were

performed with nylon thread. These authors have also demonstrated the importance of evaluating
blood loss in surgical procedures.
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The hemorrhage level in orchiectomies performed in horses with pedicle ligatures with nylon clamp,
single catheter, or emasculation has already been evaluated, and no difference between groups
regarding blood loss has been noticed!¥. In our study with swine, there was more blood loss in
orchiectomies performed with nylon thread, when compared to the nylon clamp, corroborating the
results of a study conducted by Silva et al.(¥,

Another important observation evidenced in Table 1 refers to the time of surgery, which was
notoriously superior (p = 0.001) in the group of swine that had ligatures with nylon clamp (GII). The
evaluation of the total time of the surgical procedure is an extremely important parameter(!®). Several
researchers have used the quantification of surgical time as a way of comparing techniques, such as
Malm et al.'®), who compared the procedure times of laparoscopic ovariay-hysterectomy and median
laparotomy in bitches, and Prado et al.'®, who also demonstrated the importance of checking the
time spent performing surgical procedures involving felines.

Table 2 contains the values regarding the clinical changes observed in swine after orchiectomy.

Table 2. Formation of edema (number of animals) and day of complete healing (in days) observed in
swine submitted to the scrotal orchiectomy procedure with different materials for ligation of the
spermatic funiculus

GI- GII - P
Nylon clamp Nylon thread
Presence of edema 5/10 7/10 0.22
Complete healing (days) 8 8 0.22

Mann Whitney test.

The data indicate that there was no difference between the number of animals that presented edema
(p = 0.22) when compared by groups. They also indicate no difference between the groups on the day
of complete healing of the surgical wounds. Changes like the presence of serous or even purulent
secretions were not observed in any of the groups. No changes during daily physical examinations
were recorded.

Silva et al.1¥ observed the presence of edema in orchiectomies in horses and noticed that this
alteration happened in all groups to a greater or lesser degree. Finger et al.??) also evaluated the
presence of alterations in orchiectomies performed in horses. Several animals from this experiment
presented edema, but there was no significant difference between the groups, corroborating the
findings of Silva et al.'¥ and Malm et al.(!®).

The weight gain between the groups after 30 days of surgery was recorded. Group I presented a mean
weight gain of 60.76%, while GII showed an average weight gain of 54.45%. The ¢-test showed no
significant difference between the groups (p = 0.17), indicating that none of the techniques influenced
the animals' weight gain. Silva et al.(¥) wrote that weight gain is an extremely useful variable mainly
for production animals.

The levels of fibrinogen were measured at the time of surgery and after seven days. The increase in
these levels is set in Table 3.
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Table 3. Percentage of animals with increased fibrinogen serum levels, observed in swine submitted
to scrotal orchiectomy with different materials for ligation of spermatic funiculus, from the surgery
moment up to the seventh day after it

GI - GII - P
7 Nylon clamp Nylon thread
Fibrinogen 20% 10% 0.35

Mann Whitney test.

According to the data displayed in Table 3, it is evident that there was no significant difference in
fibrinogen levels (p = 0.35) between GI and GII.

Fibrinogen is an acute phase protein synthesized by the liver, whose plasma concentration is elevated
under the stimulatory action of interleukins (IL-1 and 6) and tissue necrosis factor released by the
inflammatory process?"). During the process of acute inflammation, the plasma concentration of this
substance increases for several days, reaching a peak between the fifth and seventh day®?. It does
not suffer noticeable changes due to factors such as age, sex, exercise or hemorrhage, but can be
affected by inflammatory processes®>??. According to Schalm et al.??, the degree of
hyperfibrinogenemia may reflect the severity of the inflammation. The inflammatory reaction was
not affected, regardless of the technique used.

Conclusion

The use of nylon clamps for hemostasis of the spermatic cords of swine submitted to orchiectomies
reduced the total surgery time, as well as hemorrhages, when compared to hemostasis with nylon
thread. Furthermore, weight gain and induction of inflammatory response were not influenced by the
hemostasis method used.
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