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Summary

Objective: The objective of this study
was to evaluate three surgical proce-
dures to produce intact, sterile boars.

Materials and methods: Boars (n = 39)
were allocated to one of four treatment
groups: no surgery (control), epididy-
mectomy by removal of the epididymis
tail (TE), vasectomy via scrotal access
(VS), and vasectomy via inguinal access
(VI) at 63 days of age. Selected physi-
ological, hematological, and endocrine
responses were monitored after surger-
ies to evaluate the different techniques’
relative safety and effectiveness.

Results: Libido and testosterone con-
centrations were not affected by surgi-
cal treatment and were similar to those
observed in the control group. The TE
and VS procedures required the least
and most time to complete, respectively,
while VI was intermediate (P < .001).
Both lactate and cortisol concentrations
were elevated at the time of surgery com-
pared with the control group, but had de-
creased by 2 days post surgery (P =.02).

Implications: Considering the surgical
time and ease, the TE procedure is sug-
gested as the choice technique for pro-
ducing intact, sterile boars. The swine

industry is shifting from individual
crates to the use of group pen housing of
sows. Use of intact, sterile boars could be
implemented to improve estrus detection
in group pen housing systems.
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Resumen - Desarrollo de técnicas
quirurgicas eficaces y minimamente in-
vasivas para la preparacion de semen-
tales intactos y estériles

Objetivo: El objetivo de este estudio fue
evaluar tres procedimientos quirturgi-
cos para producir sementales intactos y
estériles.

Materiales y métodos: Los sementales
(n=39) se asignaron a uno de cuatro gru-
pos de tratamiento: sin cirugia (control),
epididimectomia mediante extraccién
de la cola del epididimo (TE), vasectomia
por acceso escrotal (VS) y vasectomia

por acceso inguinal (VI) a los 63 dias de
edad. Se seleccionaron y monitorearon
respuestas fisioldgicas, hematoldgicas y
endocrinas después de las cirugias para
evaluar la seguridad y la efectividad rel-
ativas de las diferentes técnicas.

Resultados: La libido y las concentra-
ciones de testosterona no se vieron af-
ectadas por el tratamiento quirdrgicoy
fueron similares a las observadas en el
grupo de control. Los procedimientos TE
y VS requirieron el menor y mayor tiem-
po, respectivamente, mientras que el VI
fue intermedio (P < .001). Tanto las con-
centraciones de lactato como de cortisol

estaban elevadas en el momento de la
cirugia en comparacién con el grupo de
control, pero habian disminuido 2 dias
después de la cirugia (P =.02).

Implicaciones: Considerando el tiempo
quirurgico y la facilidad, se sugiere el
procedimiento TE como la técnica de
eleccién para producir sementales intac-
tos y estériles. La industria porcina esta
pasando de las jaulas individuales al uso
de corrales grupales de cerdas. Se podria
implementar el uso de sementales intac-
tos y estériles para mejorar la detecciéon
del estro en los sistemas de alojamiento
de corrales grupales.
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Résumé - Développement de techniques
chirurgicales efficaces et minimale-
ment invasives pour la préparation de
verrats intacts et stériles

Objectif: L'objectif de la présente étude
était d’évaluer trois procédures chirur-
gicales pour produire des verrats intacts
et stériles.

Matériels et méthodes: Des verrats
(n=39) ont été répartis dans 'un des
quatre groupes de traitement: pas de
chirurgie (témoin), épididymectomie
par ablation de la queue de I'épididyme
(TE), vasectomie par acces scrotal (VS)

et vasectomie par acces inguinal (VI)

a 63 jours. Certaines réponses physi-
ologiques, hématologiques et endocrini-
ennes ont été suivies apres les chirurgies
pour évaluer l'innocuité et l'efficacité
relatives des différentes techniques.

Résultats: La libido et les concentrations
de testostérone n'ont pas été affectées
par le traitement chirurgical et étaient
similaires a celles observées dans le
groupe témoin. Les procédures TE et VS
exigeaient le moins et le plus de temps
pour compléter, respectivement, tandis
que VI était intermédiaire (P < .001). Les
concentrations de lactate et de cortisol

étaient élevées au moment de la chirur-
gie par rapport au groupe témoin, mais
avaient diminué 2 jours apres la chirur-
gie (P=.02).

Implications: Compte tenu du temps et
de la facilité de la chirurgie, la procé-
dure TE est suggérée comme technique
de choix pour la production de verrats
intacts et stériles. L'industrie porcine est
en voie de passer des cages individuelles
a l'utilisation des enclos de groupe pour
les truies. L'utilisation de verrats intacts
et stériles pourrait étre mise en ceuvre
pour améliorer la détection des cestrus
dans les systemes de logement en enclos
de groupe.

razil is the fourth largest producer
B and exporter of pork meat in the

world. This became possible due
to intensive management systems, the
climate, and the country’s animal health
status. Despite the significant advance
in the Brazilian pig industry’s productiv-
ity, reproductive management failure is
common. The most frequent failures are
associated with estrus detection and in-
semination timing resulting in increased
re-cycle rates and reduced farrowing
rates and number of pigs born alive.!
In addition, advances in pig production
and reproduction are constantly forcing
producers to adapt to new systems and
technologies.?

Gestating-sow housing systems using
individual crates is a topic of discussion
due to animal welfare concerns sur-
rounding the limited freedom to express
natural animal behavior.? The use of
group housing for sows at different ges-
tational stages has been emphasized to
minimize stress* and maximize animal
welfare.’ In this group system, animals
have a larger walking area allowing
them to interact with other animals cre-
ating a better social environment. Group
housing positively affected herd produc-
tivity and reduced the risks for meta-
bolic and locomotor problems.® Besides
affecting other reproductive parameters,
the breeding housing system may in-
fluence estrus expression. Estrus ex-
pression and detection may be reduced
when housing sows adjacent to boars’ or
weaned into groups.® Therefore, housing
a large number of females in groups post
weaning may exacerbate existing repro-
ductive problems and may be challeng-
ing to use intact males to detect estrus.
As a consequence, reproductive manage-
ment needs to be adapted to reduce re-
productive failures.

Among the strategies to improve repro-
ductive management is the use of intact,
sterile males, or teasers. Teaser males
are often used in other animal species,
such as sheep and cattle, to improve es-
trus detection,® and their use in swine
farms is already implemented.!? Fur-
thermore, teaser animals are known to
stimulate estrus in females and induce
early puberty since teasers are surgi-
cally modified males with the natural
production and expression of male hor-
mones and behavior, but without sperm
release in seminal fluid.!

Techniques for creating teaser animals
mostly use significant surgical interven-
tions, limiting their use in pig farms.
The objective of this study was to evalu-
ate three surgical techniques for the
preparation of intact, sterile pigs for
their use to detect estrus of the females
in swine farms.

Animal care and use

This study was approved (CEUA No.
004/2016) by the EMBRAPA Institutional
Animal Care and Use Committee, Office
of Research Assurances.

Materials and methods

Animals

A total of 39 males of a composite breed
Embrapa MS115 (Large White x Duroc x
Pietrain) with a mean (SD) age of 63 days
and weight of 32 (3) kg were used. Ani-
mals were randomly allocated to four
different treatment groups and housed in
individual pens. The 4 treatment groups
were: no surgery (control; n = 9), epididy-
mectomy by removal of the epididymis
tail (TE; n = 10), vasectomy via scrotal
access (VS; n =10), and vasectomy via in-
guinal access (VI; n = 10). According to

their age, they received a complete daily
diet based on corn and soybean meal to
achieve the nutritional requirements
proposed by Rostagno et al.'? Animals
had free access to water using an auto-
matic nipple drinker designed for pigs.

Animals were clinically examined be-
fore the beginning of the study to assess
animal health status. The procedures
were always performed on four animals,
one from each experimental group: 3
surgical techniques and 1 control group.
The animals remained on the farm until
7 months of age when they underwent

a breeding soundness examination and
blood sample collection for hormone
evaluation.

Preoperative examinations and
procedures

In the preoperative period, water and
food was withheld for 12 hours. Blood
samples were collected following the
clinical examination and evaluation of
physiological parameters. The animals
were then anesthetized with Tiletamine
+Zolazepam (Virbac; 5 mg/kg, intramus-
cular) and Azaperone (Janssen Animal
Health; 2 mg/kg, intramuscular)'® and
transferred to the operating room. To
remove dirt, sweat, epithelial cells, and
transient skin bacteria, thus reducing
contamination, the surgical site was
cleaned with 20 mL of 2% chlorhexidine
solution in water. Skin antisepsis in and
around the incision site was performed
with a 10% dilution of iodine using a
sterile compress. Further, local anesthe-
sia was carried out by infiltration with
lidocaine without epinephrine (Bravet;
1.5 mg/kg).

Body temperature was measured, and
blood samples were collected in all ani-
mals at three different time points:

1) day 0 (D0), 20 minutes before sedation

254

Journal of Swine Health and Production — September and October 2021



and surgical procedure; 2) day 2 (D2),
48 hours after the procedure; and 3) day
seven (D7) post surgery. These collec-
tions were always conducted between 8
AM and 8:30 AM. For all procedures, the
surgery duration was recorded for later
comparison between the techniques.

Surgical Procedures

TE procedure. The epididymis tails were
located by exerting pressure at the scro-
tum base, as previously described by
Althouse and Evans.!* Constant pressure
was applied to stabilize the testis and to
better visualize the location of the epi-
didymal tail. An incision was made on
the scrotum skin 1to 2 cm directly over
the greater curvature of the epididymal
tail, deepened through the tunica mus-
cular dartos and parietal vaginal tunica.
The epididymis tail was removed by cut-
ting the ligament to the testis and the
epididymis body using a scalpel blade.
Pressure was then exerted at the scro-
tum base so the testis could return to its
normal anatomical position. The pro-
cedure was then repeated in the other
testicle. At the end of the procedure, a
suture with a maximum of three single
isolated stitches using a nonabsorbable
nylon 3-0 thread was performed.

VS procedure. A 3 cm incision was made
in the skin parallel to the long axis of
each testicle (1-2 cm lateral to the medial
septum and 3-4 cm caudal to the tip of
the epididymis head) as described by Al-
thouse and Evans® with some modifica-
tions. The incision extended through the
tunica muscular dartos and vaginal pa-
rietal tunica, exteriorizing the vas defer-
ens. The vas deferens were then isolated
from the pampiniform plexus, ligated
with nonabsorbable nylon thread, and
a2 cm fragment was removed. Only the
skin was sutured with a single isolated
stitch pattern using a nonabsorbable ny-
lon 3-0 suture. The same procedure was
repeated on the contralateral side. After
the vasectomy procedure, the tissue was
sent for histological examination to con-
firm that the vas deferens was sectioned.

VI procedure. This technique was per-
formed according to Godke et al'® with
some modifications. A 3 cm midline
incision was made in the skin in the
space between the last pair of teats, 2
cm above the scrotum. The vas deferens
was then separated from the other tis-
sues with blunt surgical scissors. After
the isolation, two ligatures were made
approximately 0.5 cm apart with non-
absorbable nylon thread and the cord

between the two ligatures was removed.
The skin was approximated with a non-
absorbable nylon thread, with a pattern
of single isolated spots. The same proce-
dure was repeated in the other cord.

Control. The animals in this group un-
derwent 12-hour fasting without water
and food. All the parameters were in-
vestigated. Animals were submitted to
the anesthesia, but not to any surgical
procedure.

Assessments of physiological
parameters

Blood tests. Blood samples were collect-
ed from the vena cava with a 5 mL sy-
ringe and 40 x 12mm needle and placed
in 4-mL glass tubes containing EDTA.
The blood was sent to a commercial
laboratory (Santa Catarina, Brazil) for a
complete hematological profile, which
were performed using a Neubauer cham-
ber under a microscope. Lactate concen-
tration was measured immediately after
collection in the lactometer (Accutrend
Plus; Roche Diagnostics) using a drop of
whole blood on the test strip.

Cortisol. Cortisol concentrations were
measured in the plasma by radioimmu-
noassay using a commercial kit (MP Bio-
medicals). Cortisol was not measured at
D7 because of the long interval post pro-
cedure and the results may be influenced
by other factors, such as environment
and management. The cortisol assay had
15,260 counts per minute (CPM), with

a 44% capacity of ligation and 0.17% of
nonspecific ligation with 90% sensitivity.
The intra- and inter-assay variation was
6.88% and 9.62%, respectively.

Testosterone. When the males reached 7
months of age, blood was collected from
the vena cava. Testosterone concentra-
tion was measured in the plasma by ra-
dioimmunoassay (kit IM1119; Immuno-
tech) in duplicate. The testosterone assay
had 10,098 CPM, with a 60% capacity of
ligation and 1.09% of nonspecific ligation
with 91% sensitivity. The intra- and
inter-assay variation was 6.81% and
4.49%, respectively.

Andrological examination. After the an-
imals reached puberty, at approximately
7 months of age, they were submitted to
andrological examinations. The genita-
lia were thoroughly evaluated by palpa-
tion of the testicles for pain, adhesion, or
enlargement. Internal genitalia lesions,
mucosal color, and penile pruritus were
evaluated. Measurements of the tes-
ticular perimeter were measured at the

largest diameters using a manual cali-
per. The formula of the sphere/cylinder
model' was used to calculate the testicu-
lar volume: (VT =&t (Dt)? (3Ct - Dt) / 12.

After clinical examinations, males were
taken to an individual area with a “dum-
my sow” for semen collection using the
gloved-hand method. A drop of ejaculate
was examined through light microscopy,
using magnification x400, to determine
presence of spermatozoa. Sperm mor-
phology and motility were also assessed
in the control animals. Libido evalua-
tions were subjective, based only on the
interest of the male to copulate.

Statistical analysis

All data were evaluated by Statistical
Analysis System (SAS, 2012). The Kol-
mogorov-Smirnov test assessed the nor-
mal distribution. Comparisons between
variables and the interactions were per-
formed for hematological parameters,
rectal temperature, lactate, and cortisol.
Comparisons only between variables
were performed for testosterone concen-
trations and testicular parameters. All
analyses were performed using PROC
MIXED. The least squares means was
used to calculate the adjusted means for
each treatment, with comparisons using
the Tukey test with 5% significance. Data
are presented as least squares means of
the percentages (SEM).

Results

No interaction was identified between
the time of evaluation and treatment
groups for rectal temperature (P =.52),
hematocrit (P =.91), platelets (P =.19), leu-
kocytes (P = .85), lymphocytes (P = .67),
monocytes (P=.34), serum lactate
(P=.98), and cortisol (P =.37). Therefore,
the classifying variables (surgical proce-
dure and time) were evaluated separately
for each variable response.

There was no difference in the body tem-
perature between the treatment groups
(P=.40) or day (P =.14; Table 1).

For hematocrit, leukocytes, and mono-
cytes, there were no differences between
the treatment groups (P =.06, P =.06,
and P = .25, respectively) and the time of
evaluation (P=.39, P=.88, and P=.92,
respectively; Table 1).

While there were no differences observed
in platelet count among the surgical
groups when compared with the control
group (TE: 366,226 [29,477] cells/mm?®,
P=.059; VS: 421,945 [27,610] cells/mm?,

Journal of Swine Health and Production — Volume 29, Number 5

255



P=.76; VI: 492,675 [29,055] cells/mm?,
P =.75; and control: 456,256 [29,436]
cells/mm?®), the TE and VI groups did
differ (P=.005; Figure 1A). In addition,
there was no time effect on DO (429,594
[24,256] cells/mm?), D2 (459,862 [26,530]
cells/mm?3), or D7 (413,372 [27,174] cells/
mm?, P=.31).

For lymphocytes, none of the surgical
treatment groups (TE: 9837.54 [605.13]
cells/mm?®, P = .24; VS: 9345.31 [566.77]
cells/mm?3, P=.06; and VI: 11,786
[596.49] cells/mm?, P = .87) differed
from the control group (11,214 [612.53]
cells/mm?®). However, a difference
was observed between the VS and VI
groups (P =.008; Figure 1B). There were
no differences between times (DO:
10,420 [497.94] cells/ mm?®; D2: 10,845
[550.14] cells/mm?; and D7: 10,372
[557.84] cells/mm?®; P =.72).

No difference in serum lactate was ob-
served among the surgical treatment
groups. While the TE group (42.21 [3.02]
mmol/dL) did not differ from the control
group (32.36 [3.30] mmol/dL; P =.13), the
lactate concentrations in the VS (47.13
[2.91] mmol/dL) and VI (45.23 [3.08] mmol/
dL) treatment groups were significantly
higher (P=.006 and P = .02; respectively;
Figure 1C). There was no effect of time
on lactate concentrations (D0: 41.96 [2.69]
mmol/dL; D2: 43.52 [2.59] mmol/dL; and
D7: 39.71 [2.73] mmol/dL; P = .60).

There was no difference in cortisol con-
centration between the treatment groups
(TE: 3.87[0.35] pug/dL; VS: 3.85[0.31] pg/dL;
VI: 3.27 [0.33] pg/dL; and control: 3.42
[0.37] pug/dL; P = .45). However, a differ-
ence in cortisol concentration was iden-
tified between DO (3.97 [0.15] pg/dL) and
D2 (3.24 [0.24] png/dL; P =.02; Figure 1D).

No differences in testicular measure-
ments (Table 1) were observed between
the treatment groups (testicular length
P=.10, width P=.33, and volume P =.12).
There was also no difference between
the testosterone concentrations among
treatment groups at 7 months of age
(P=.98; Table 1).

A difference in surgical duration was ob-
served between the surgical techniques
performed (P <.001). The fastest surgical
technique was TE (18.16 [1.32] minutes),
followed by VI (25.78 [1.25] minutes), and
VS the most time consuming (32.53 [1.19]
minutes) as described in Figure 2. All
boars in the 3 surgical procedure groups
presented healthy libido without sperm
cells in the ejaculate.

Discussion

All surgical procedures used in the ex-
periment effectively produced intact,
sterile boars to be used for estrus de-
tection in sows. Estrus detection is the
process of identifying which females are
receptive to mating.? In the swine indus-
try, sexually mature sows should cycle

every 3 weeks and estrus can last for 48
to 64 hours.? The most common external
estrus signal is standing estrus, a physi-
cal sign of oxytocin release, increased
estrogen levels, state of ovulation, and
receptivity to mating.’ Estrus expression
and duration can be affected by several
factors including age, parity, season or
temperature, genetic composition, body
condition, nutrition, and previous boar
exposure.

Sus scrofa has a large number of func-
tional olfactory receptors.!® Once stimu-
lated, the olfactory signals can alter

the brain, changing the physiology and
behavior of sows. Thus, the ideal boar
exposure would involve physical con-
tact where the boar is allowed to nudge,
sniff, and fully stimulate the female to
help with gilt development and identify
sows in estrus.’® In individual sow crate
housing systems, the boar walks in front
of the females while the worker checks
the sow for estrus. Ideally, estrus must
be detected twice a day and performed 8
to 12 hours apart to identify the onset ac-
curately. However, many farms struggle
with sow longevity in the herd due to a
decreased ability to detect estrus and
complete successful mating. Low-quality
estrus detection, stimulation, and mat-
ing are reflected in the breeding herd
records as reproductive failures, nega-
tive pregnancy checks, or alow number
of piglets born alive. Sows not accu-
rately detected to be in estrus and sub-
sequently inseminated are subject to a

Table 1: Least squares means (SEM) of hematological and endocrine parameters and testicular measurements of intact,

sterile boars created using three different surgical techniques and control males

Rectal Hematocrit, | Leukocytes, | Testicular Testicular Testicular Testosterone,
temperature, °C % cells/mm3 | length,cm | width,cm | volume, cm3 ng/dL

TE (n = 10) 37.80 41.17 18713 12.80 6.33 343.52 6.25

(0.47) (0.76) (1353.66) (0.63) (0.23) (35.29) (1.92)
VS (n = 10) 38.77 42.28 19472 14.63 6.86 463.05 5.92

(0.33) (0.712) (1267.66) (0.61) (0.22) (33.65) (1.74)
Vi (n = 10) 37.98 41.29 22977 14.48 6.34 422.76 6.14

(0.46) (0.75) (1334.28) (0.63) (0.23) (35.29) (1.82)
CONTROL 37.96 43.53 21025 1491 6.42 423.70 5.29
(n=9) (0.46) (0.76 ) (1352.78) (0.67) (0.25) (37.20) (2.02)
DAY 0 38.27 41.49 20110

(0.39) (0.62) (1113.89) NA NA NA NA
DAY 2 38.59 42.11 21014

(0.39) (0.68) (1218.33) NA NA NA NA
DAY 7 37.53 42.60 20515

(0.39) (0.72) (1247.91) NA NA NA NA

TE = tail epididymectomy; VS = vasectomy via scrotal access; VI = vasectomy via inguinal access; NA = not applicable.
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Figure 1: Least squares means (SEM) of A) platelets, B) lymphocytes, and C) lactate parameters of boars undergoing
different surgical procedures and control males and D) cortisol concentrations before and after surgery. Lower case
letters represent a significant difference (P < .05). TE = tail epididymectomy; VS = vasectomy via scrotal access; VI =

vasectomy via inguinal access.
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reduced farrowing rate and litter size.?°
In addition, several studies have shown
numerous poor-quality matings result in
considerable variation in the number of
times sows are mated and overworked
boars. Only 35% of all copulations lasted
2 minutes or more, and 63% of all copu-
lations were disrupted, mainly by com-
petitor boars.?!

This scenario is changing with the shift
from individual crates to the use of
group pen housing of sows.?? This will
impact the success of estrus detection
due to several risk factors associated
with using an intact boar to detect estrus
in a group of sows. An alternative is the
use of a teaser animal. Teaser animals
are males that have had their reproduc-
tive system surgically altered to render
them sterile.?® The primary purpose

of these animals is to assist in estrus

detection to better manage when artifi-
cial insemination occurs. The procedure
to create intact, sterile males is com-
monly used on bulls and rams; however,
there is limited information on the best
technique to produce an intact, sterile
boar. Vasectomy is one of the proce-
dures used to produce a teaser boar and
has been recognized as a useful tool in
manipulating estrus in sows.?*

To produce an intact, sterile animal,
sedation is necessary. In our study, the
sedation protocol used proved to success-
fully immobilize the animals and help
with muscle relaxation and sedation.
Lower doses were required in compari-
son with other drugs, with more desir-
able results.? This sedation protocol was
used in all the animals for all the surgical
groups (TE, VI, and VS) and very efficient
according to the evaluated parameters.

The hematological measures are of great
importance for evaluating changes in
blood cells as a result of the procedures.
Our experiment showed no difference
in hematocrit between the treatment
groups because none of the surgical
techniques used caused an incision ca-
pable of leading to significant blood loss.
The VI group presented higher values
for platelets than the TE group, which

is probably related to the incision site,
aregion with a thicker lipid layer and a
higher number of capillaries. This re-
gion bleeds more when disrupted, is a
site of constant movement due to walk-
ing, and is often in direct contact with
the floor when the animal is lying down.
However, the higher platelet value in
the VI group was not significantly dif-
ferent from the platelet value in the
control group. There were no identified
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Figure 2: Duration of the different surgical procedures. Lower case letters
represent a significant difference (P < .05). TE = tail epididymectomy;
VS = vasectomy via scrotal access; VI = vasectomy via inguinal access.
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differences in the number of leukocytes
or monocytes among the treatment
groups or time from surgery.

The VI group showed a significant in-
crease in lymphocytes as compared

to the other groups. Lymphocytes are
markers of the inflammatory process
and defense system with the role of pre-
senting antigens. The lymphocyte in-
crease was possibly associated with the
surgical location and manipulation dur-
ing the procedure due to the difficulty of
cleaning the inguinal region, therefore
increasing the chance of infection.

Lactate has been used to evaluate stress re-
sponses in animals. Serum lactate concen-
trations differed with surgical techniques,
but there was no time difference. All sur-
gical treatment groups showed increased
values due to the surgery and healing
process. However, the inflammatory re-
sponse was minimal. Tissue hypoxia oc-
curs around the incision injury, increasing
lactate in the body. The only group that
did not differ from the control group was
the TE group, which, had a shorter surgi-
cal time and less tissue manipulation com-
pared to the other techniques, resulting

in reduced cell injury and faster healing
process. This could indicate that increased
animal manipulation was possibly respon-
sible for increased lactate levels among
the surgical groups.

As expected, there was an effect of time
in relation to plasma cortisol concentra-
tions. Cortisol was higher on the day

of the surgery than 48 hours after the
procedure. This was possibly related

to physical restraint of the animals for
blood collection and other parameter
evaluations.?® In our study, no differ-
ences in cortisol were observed between
treatment group, suggesting that the cor-
tisol increase observed on DO was due to
restraint and sample collection.

The use of vasectomized boars is an ef-
ficient tool to improve gilt reproduction
parameters. Faster gilt response to boar
stimulation is indicative of a more de-
veloped hypothalamic-pituitary-ovarian
axis.?’ van Wettere at al?® demonstrated
that gilts mated at first estrus with a va-
sectomized boar had a higher farrowing
rate and a larger first litter size than gilts
not mated by a vasectomized boar on the
first estrus. Our data show that all the
vasectomy procedures were efficient for
producing intact, sterile boars. However,
the VS technique was the most invasive
and time-consuming procedure com-
pared with the others.

The VS procedure allowed for greater
ease of reaching the sperm duct than

the VI approach because there was less
adipose tissue. On the other hand, it was
observed that manipulation of tissues

to expose the spermatic duct for the VS
technique generated edema that momen-
tarily made it difficult to visualize and
differentiate structures. The VS proce-
dure was the most time consuming, last-
ing approximately 35 minutes, in con-
trast with the VI procedure, which lasted
approximately 25 minutes.

Vasectomized bulls have been reported
to show increased teasing and mounting
behaviors, but less aggressive behaviors
compared with nonvasectomized bulls.?’
In addition, libido of these vasectomized
animals varied.3%-3% In our study, we did
not observe any differences among the
testosterone levels, libido, or sexual in-
terest during the boar soundness exam
among the different surgical methods.
This was also confirmed in other spe-
cies.?%32 The epididymectomy procedure
is an efficient and easy technique already
used in domestic pigs,'* and is efficient
to maintain the libido.

Studies in humans have shown that epi-
didymectomy following a vasectomy
reduced scrotal pain.?* In our study, this
technique was the easiest to perform,
mainly due to the position of the ana-
tomical structures. The epididymis tail
was easily accessible and resulted in less
tissue manipulation and a smaller skin
incision. Removing the epididymis tail
was also the most straightforward and
economical procedure for creating a
teaser bull.3> Some complications have
been identified after surgery, such as in-
fection, reconnection of the spermatic
duct, and removal or partial ligation of
the artery along with the duct. To reduce
the risk of contamination, all the ani-
mals in the present work were housed in
a clean pen during the postoperative pe-
riod to reduce the risk of infections.

The VI procedure should be chosen

for use in animals with lower weights.
Boars with thicker lipid layers make it
challenging to locate the structures and
require increased tissue manipulation,
surgical time, and capillary damage
leading to more significant bleeding and
alteration of some hematological param-
eters as seen in the current study. Each
male was observed an average of 10 to 15
minutes for the andrological exam per-
formed at 7 months of age. Some males
in this study did not perform mating,
which is common and has no relation

to the surgical techniques. All pigs had
testosterone concentrations typical for
their age. The testicular measurements
and volume did not differ among ani-
mals from different treatment groups.

In conclusion, all the surgical tech-
niques evaluated were efficient in pro-
ducing intact, sterile boars with no alter-
ation of the physiological parameters to
prevent their use. The TE procedure was
the fastest and least invasive procedure
to produce intact, sterile boars.

Implications
Under the conditions of this study:

* Intact, sterile boars can be used for
estrus detection in group housing.

® The 3 techniques used in this study
effectively produced intact, sterile
boars.

¢ The TE procedure was the most
practical for producing intact, ster-
ile boars.
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