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Summary

This case report concerns a 3.5-year-old
Duroc boar with an enlargement of the left
hemiscrotum. Sonography revealed multiple
hypoechogenic cavities around the testis,
indicating a complex hydrocele. An infec-
tious origin of the hydrocele was excluded by
laboratory tests. Repeated semen analysis by
microscope, computer-assisted sperm ana-
lyzer, flow cytometric assessment, and sperm
chromatin structure assay showed only a

subtle increase in proportion of sperm with
head deformities 7 weeks after first clinical
signs were observed. Necropsy confirmed
the sonographic findings. The left testis was
only half the size of the right. Histological
examination of the left testis revealed mod-
erate interstitial fibrosis, and areas of calcifi-
cation were found. Signs of spermatogenesis
were detected in only a few areas. Analysis
of semen production data showed that the
number of sperm per ¢jaculate was lower for

this boar at the age of 2.5 to 3.5 years than
at the age of 1.5 to 2.5 years (P < .001). To
our knowledge, this is the first report of a
complex hydrocele in a boar in the context
of semen quantity and quality.
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Resumen - Calidad y cantidad del semen
en un macho con un hidrocele complejo

Este reporte de caso concierne a un macho
Duroc de 3.5 afios de edad con un agran-
damiento del hemiescroto izquierdo. La
sonografia revel6 multiples cavidades hipo-
ecogénicas alrededor del testiculo, indicando
un hidrocele complejo. Se excluyé un origen
infeccioso del hidrocele a través de pruebas
de laboratorio. El andlisis repetido del semen
por medio del microscopio, analizador com-
putarizado de esperma, evaluacion mediante
citometria de flujo, y prueba de estructura de
cromatina de esperma mostraron solamente
un incremento ligero en la proporcién de
esperma con deformidades de cabeza 7 sema-
nas después de que se observaron los prim-
eros signos clinicos. La necropsia confirmé
los hallazgos sonograficos. El testiculo izqui-
erdo presentaba sélo la mitad del tamafio del
derecho. El examen histolégico del testiculo
izquierdo revel fibrosis intersticial mod-
erada, y se encontraron dreas de calcificacion.
Se detectaron signos de espermatogénesis
s6lo en algunas dreas. Los datos del analisis

de la produccidn de semen mostraron que
el niimero de esperma por eyaculacién fue
més bajo en este macho alos 2.5 a 3.5 afios
de edad que alos 1.5 a2 2.5 anos de dad

(P <.001). Hasta donde sabemos, este es el
primer reporte de un hidrocele complejo
en un macho en el contexto de cantidad y
calidad de semen.

Résumé - %alité et quantité de semence
chez un verrat avec une hydrocele complexe

Ce rapport de cas intéresse un verrat Duroc
4gé de 3.5 ans présentant une augmenta-
tion du volume de ’hémi-scrotum gauche.
L¢chographie a révélé la présence de mul-
tiples cavités hypo-échogénes autour du
testicule, indiquant une hydrocele complexe.
Lorigine infectieuse de hydrocele a été
exclue suite aux analyses de laboratoire. Les
analyses répétées de la semence par micros-
copie, par analyseur de sperme assisté par
ordinateur, par évaluation en cytométrie

de flux, et par épreuve de la structure de la
chromatine spermatique n'ont démontré
qu’une faible augmentation de la proportion
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de spermatozoides avec des déformations

de la téte 7 semaines apres que les premiers
signes cliniques furent observés. La nécrop-
sie confirma les trouvailles échographiques.
La taille du testicule gauche n*était que la
moitié de celle du testicule droit. Lexamen
histologique du testicule gauche a révélé une
fibrose interstitielle modérée, et des sites de
calcification ont été trouvés. Des signes de
spermatogénése ont été détectés seulement
dans quelques régions. L'analyse des données
de production de semence a démontré que
pour ce verrat le nombre de spermatozoides
par éjaculat était inférieur 4 'age de 2.5 2

3.5 ans qua 'age de 1.5 2 2.5 ans (P < .001).
Selon nous, il s'agit de la premicre fois qu’un
rapport fait état d'une hydrocele complexe
chez un verrat relativement 4 la quantité et la
qualité de la semence.

hydrocele testis is a pathological

accumulation of serous fluid between
the layers of the tunica vaginalis that occurs
when production of fluid by the vaginal
tunic is increased or resorption is decreased.!
Hydroceles are described in several other
domestic mammals and also in humans,>”
appearing unilaterally or bilaterally as vari-
able degrees of fluid enlargement of the
scrotum without pain. They can be caused
by scrotal trauma, infection, testicular neo-
plasia, or surgical procedures, or they may
be idiopathic.!8 Since the vaginal cavity
communicates with the peritoneal cavity
in most domestic mammals, hydroceles
may form as an extension of ascites.”10 The
prevalence of hydrocele in infertile men was
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nearly twice as high as in a fertile control
group.!! Dysfunction of spermatogenesis

is thought to occur due to insufficient tem-
perature regulation of the testis because of
the accumulated fluid between the layers of
the tunica vaginalis.!

Case history
Clinical signs and sonography

A Duroc boar was used for artificial insemi-
nation in a pig breeding unit. When the boar
was 3.5 years old, an increasing enlargement
of the left hemiscrotum was observed. The
owner noted the first sign of enlargement

approximately 4 weeks before the boar was
examined by the veterinarian. Palpation
revealed that the left hemiscrotum was
enlarged approximately 2.5 times the size of
the right, but remained painless. A fluctu-
ant nondisplaceable mass surrounded the
left testis, and gritty material was palpable
between the scrotal skin and the testis. No
other clinical signs were observed. Ultra-
sonography (Tringa Linear 5 MHz; Esaote
Pie Medical, Cologne, Germany) of the left
hemiscrotum revealed multiple hypoechoic
cystic cavities (Figure 1A). The right hemis-
crotum had a normal texture and no abnor-
malities (Figure 1B).1?

Hematology and serology

Blood was collected from the superficial part
of the genus descendens vein in the medial
stifle area during semen collection twice at
an interval of 3 weeks. Whole blood as well
as blood in anticoagulant was collected each
time. Samples were analyzed usingan ST
2000iV hematology instrument (Sysmex
Corporation, Japan). The hemogram showed
normal to slightly increased values of unseg-
mented neutrophil granulocytes (1.1 and 3.0
x 10 per L, respectively; reference range 0
to 1.5 x 10? per L),!? segmented neutrophil
granulocytes (11.1 and 4.2 x 10? per L,

Figure 1: Transcutaneous sonograms of the right and left hemiscrotums of a 3.5-year-old Duroc boar with a hydrocele testis of
the left hemiscrotum. The linear transducer was placed frontally in the middle of the caudal part of the each hemiscrotum.

(A) Left hemiscrotum: closest to the transducer are scrotal skin and tunica vaginalis lamina paritalis. Multiple hypoechogenic cys-
tic cavities are seen within the processus vaginalis (white arrows). (B) Right hemiscrotum: closest to the transducer are scrotal skin
and tunica vaginalis lamina paritalis et visceralis. The fine homogeneity of the testis is seen (white stars), with a hyperechogenic
area of the rete testis (white arrow). (Bars = 1 cm).
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respectively; reference range 1.0 to 8.2 x 10°
per L),13 and eosinophils (0.63 and 1.80 x 10°
per L, respectively; reference range 0 to 1.3 x
10° per L).13

A rose bengal plate agglutination test was
negative for Brucella suis antibodies. A
microscopic agglutination test was negative
for Leptospira interrogans serovars pomona,
canicola, icterohaemorrhagiae, hardjo,
bataviae, bratislava, autumnalis, australis,
tarassovi, grippotyphosa, sejroe, and ballum.

Spermatology

Parallel to clinical investigation and approxi-
mately 1 week after the previous ¢jaculate
had been collected, three ejaculates within

3 weeks were investigated in detail to assess
the influence of the clinical findings with
respect to semen quality. Morphology of 200
sperm cells was analyzed by phase-contrast
microscopy at 1000x magnification (Axio-
star plus; Carl Zeiss Feldbach, Germany)
after fixation in a formol citrate solution.!
The first and third ejaculates were margin-
ally above the reference value of 15.0% for
retained cytoplasmic droplets (16.0%, 6.0%,
and 15.5%, respectively).!> The first and sec-
ond ejaculates each had 2.0% abnormal heads,
within the normal range of a maximum of
5% abnormal heads. Only the third ¢jaculate
contained an elevated number of sperm

with deformed heads (8.0%; limit value
5.0%).15 Furthermore, the total number of
morphologically abnormal sperm in the third
ejaculate (30.0%) was above the reference
range of < 25.0%.'% Because the morphol-
ogy of spermatozoa in the first ejaculate was
essentially normal, the second and third
cjaculates were evaluated in more detail. The
motility of diluted spermatozoa was assessed
by means of a computer-assisted sperm
analyzer (Sperm Vision; Minititb GmbH,
Tiefenbach, Germany) 24 hours, 48 hours,
and 72 hours after collection. Total motility
in stored samples was within the reference
range of > 65% at all times.!> After 24 hours
of storage, the proportions of sperm with
defective plasma or acrosomal membranes

or both were evaluated. Spermatozoa were
stained with propidium iodide-conjugated
peanut agglutinin (PI-PNA) and fluorescein
isothiocyanate-conjugated peanut agglutinin
(FITC-PNA) for analysis in a flow cytometer.
The proportions of sperm with membrane
defects (PI-PNA or FITC-PNA or both posi-
tive) in both samples were 20.8% and 10.8%,
respectively (‘Table 1). Thus, both samples
ranged below the proposed limit value of

26.5% membrane defects for diluted semen
after 24 hours storage at 17°C.16 In addition,
the numbers of sperm with unstable chroma-
tin were evaluated with the sperm chromatin
structure assay as previously described.!” A
total of 2.8% and 2.0% of sperm per sample
with a high DNA fragmentation index are
in accordance with recently published mean
values of 2.1%!8 and 2.2%!? for semen doses
stored for 24 hours. Both samples from the
Duroc boar were below a proposed limit
value of 5% for selection purposes as dis-
cussed by other authors.'®1? The results of
the ejaculate analyses are presented in Table 1.
The boar was euthanized because of the
increase in number of sperm with abnormal

head morphology.

Pathology

Necropsy examination revealed a gross thick-
ening of the testicular envelope and fibrous
pockets of brownish watery fluid between
the parietal and visceral layers of the tunica
vaginalis. The left testis was half as large as the
right. There were no other macroscopic find-
ings. Microscopically, the left testicular enve-
lope showed severe fibrosis with perivascular
infiltration of lymphocytes, macrophages

containing hemosiderin, and small numbers
of plasma cells. No neutrophil granulocytes
could be seen. In the left testis there was
moderate interstitial fibrosis with sporadic
small areas of calcification. Only minimal
spermatogenesis with matured spermatids
could be detected in the tubuli seminiferi. No
sperm were observed in the left epididymis.
The right testis had normal structure with
active spermatogenesis, and the right epididy-
mis showed no lesions and harbored a moder-
ate number of sperm cells.

Semen production history

The sperm output of the boar during his
productive phase was re-evaluated. Semen
had been collected every 4 to 7 days for the
previous 2.5 years. After each semen collec-
tion, the total number of spermatozoa per
ejaculate was calculated from the volume
and concentration of the raw semen. Vol-
ume was measured indirectly by electronic
scale (Mettler; IMV-Technologies, LAigle,
France) and concentration was evaluated

by photometry (AccuCell; Boar Semen
Photometer, IMV-Technologies). In 2009,
the sperm output of the boar averaged 58.1
+ 11.4 billion sperm per ejaculate (n = 56).

Table 1: Results of analyses of three ejaculates collected weekly from a 3.5-year-old
Duroc boar diagnosed with a hydrocele of the left hemiscrotum

Ejaculate
1st 2nd 3rd

Time after collection (hours) 24 | 24 48 72 24 48 72
Progressive motility (CASA) (%) ND [ ND 763 74.9| 940 88.2 90.0
Acrosome abnormalities (%) 10 | 60 ND ND | 40 ND ND
Head abnormalities (%) 20 | 20 ND ND | 80 ND ND
Mid piece (%)

Distal cytoplasmic droplets 40 [ 25 ND ND | 25 ND ND

Proximal cytoplasmic droplets 120 | 3.5 ND ND | 13.0 ND ND

Others 1 00 ND ND | 0.0 ND ND
Tail, principle and end piece (%)

Bent 0510 ND ND| 15 ND ND

Coiled 05 (05 ND ND| 1.0 ND ND
Multiple abnormalities (%) 0505 ND ND| 00 ND ND
Total (%) 2151160 ND ND | 300 ND ND
Total droplets (%) 160 60 ND ND | 155 ND ND
Membrane integrity (flow ND |20.8 ND ND [ 108 ND 120
cytometry) (%)
DFI (%) ND 28 ND ND 20 ND ND

CASA = computer assisted sperm analyzer; ND = not done; DFI = DNA fragmentation index.
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Figure 2: Total spermatozoa per ejaculate during the years 2009 and 2010 for a
3.5-year-old Duroc boar. A complex hydrocele of the left hemiscrotum was diag-
nosed by use of ultrasonography (2010) and confirmed at necropsy performed
soon after diagnostic testing that showed an increase in numbers of sperm with

abnormal head morphology.
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In 2010, the mean was 47.5 + 17.3 billion
sperm per ejaculate (n = 45) (Figure 2). This
was a significant decrease in sperm output
for this boar at the age of 2.5 to 3.5 years
(2010) compared to the age of 1.5 to 2.5
years (2009) (P < .001; unpaired ¢ test).

Discussion

In the present case, the clinical appearance
of the boar matched signs of a hydrocele as
previously described by several authors.”
Ultrasound serves as an important imaging
modality in all types of scrotal pathol-
ogy.!? Simple hydroceles are anechoic or
may contain low-level echoes secondary to
fibrin bodies or cholesterol crystals. On the
contrary, complex hydroceles may contain
many internal echoes with septations,?® as
in this case. Hydroceles may be caused by
scrotal trauma, infection, testicular neo-
plasia, or surgical procedures, or they may
be of idiopathic origin.!'8 No surgeries had
been performed on this boar. Neoplasia as
a cause of the hydrocele was excluded by
pathological and histological examination.
The septation observed in this hydrocele

may occur as a consequence of infection or
hemorrhage.?!'?? Results of clinical exami-
nation, serology, and pathology gave no
evidence of infection. Although normal to
slightly increased numbers of white blood
cells were observed in the blood samples,
this was likely because blood was collected
during semen collection. An increase of up
to 40% of the reference value of white blood
cells can be due to physical stress, eg, mount-
ing a dummy.?? The pathological finding

of hemosiderin in the macrophages indi-
cates an insult (trauma) which could have
caused hemorrhage. It is unknown if scrotal
trauma with hemorrhage had occurred

in this animal. Therefore, the cause of the
complex hydrocele in this boar appeared to
be traumatic but remains unclear. The total
number of sperm per ¢jaculate was presum-
ably affected by the hydrocele. Normally,
sperm output tends to increase up to the

age of 3.5 years.24 In this boar, the mean
number of sperm per ¢jaculate had decreased
significantly. The histopathological findings
strengthen the assumption that a prolonged
destructive process took place in the left

testis. Proportion of damaged heads in

the last collected ejaculate was increased.
Damaged sperm heads are classified as a
specific or nonspecific primary abnormality
of the sperm cell, originating in the testis
during spermatogc:nesis.25 Spcciﬁc primary
abnormalities are rare and seem to be con-
gfsnital.z5 Nonspeciﬁc primary abnormities
are acquired and caused by an insult.?> Insuf-
ficient thermoregulation of the scrotum,
along with other specific and nonspecific
factors, may increase the proportion of
abnormal spf:rm.26 Insufficient thermoregu-
lation caused by the enlargement of the left
hemiscrotum may explain the increased
number of sperm with abnormal heads in
this boar. It is not clear whether semen qual-
ity was affected before the hydrocele became
clinically obvious. Until then, semen quality,
except for motility, was not evaluated on a
regular basis.

This case contributes to clinical findings

in genital disorders of boars. This is, to our
knowledge, the first report of a complex
hydrocele in a boar in the context of semen
quantity and quality.

Implications

e Decreasing sperm output can be an
indicator of testicular disorders in
boars.

o The testes of boars used for artificial
insemination should be clinically
observed and palpated on a regular
basis to avoid unproductive days.
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