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Case Report: Reproductive 
evaluation of a Murgese stallion 
with obstructive azoospermia, 
accumulation of hyaline material 
in the ampullae ducts, and 
corpora amylacea in vesicular 
glands
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This report aims to present a case of obstructive azoospermia in a stud stallion 
diagnosed with an alkaline phosphatase (SPAP) assessment. A 20-year-old Murgese 
stallion is referred for acquired azoospermia. History is negative for reproductive 
disorders, and clinical examinations and ultrasonography of internal and external 
genitalia do not reveal significant alterations. Semen collection highlights the absence 
of spermatozoa in the ejaculate and the urinalysis is negative for spermatozoa. 
SPAP assay is performed on seminal plasma, with a value of 30 IU/L, compatible 
with obstructive azoospermia. A biopsy is performed, detecting the presence of 
complete germ lines in both testes. A resolution is attempted endoscopically, 
gently insufflating ampullae, with negative results, so the stallion is excluded 
from breeding. Time afterwards, the stallion dies of natural causes, and necropsy 
and histopathological analyses are performed. Corpora amylacea are highlighted 
in both seminal vesicles; the right and left ampullae show ectasic lumen, with 
the diffuse presence of hyaline material. Ampullae obstruction is an uncommon 
pathology, which can affect stallions and jacks, generally caused by the accumulation 
of spermatozoa, but, unfortunately, this case was unresponsive to attempted 
treatments. Interestingly, to the authors’ knowledge, this is the first report of 
corpora amylacea in equine stallion sexual glands.
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1 Introduction

The breeding soundness evaluation (BSE) was introduced in 1975 (1, 2) for the assessment 
of stud horse fertility and adapted for other species, such as dogs (3), bulls (4), and cats (5). 
This procedure aims to determine whether a stallion has the mental and physical competence 
to deliver viable spermatozoa (and no infectious disease) to the female reproductive tract, 
determining the establishment of pregnancy (6). BSE in stud stallions is recommended at the 
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beginning of each breeding season, before purchase and, particularly, 
in cases of known or suspected infertility (7). BSE starts with an 
accurate history, a thorough general clinical examination, and 
evaluation of the external and internal genitalia. Semen collection and 
evaluation is also mandatory (8). Currently, ultrasound examinations 
are routine, alongside physical assessment. Further valuable collateral 
tests to investigate infertility are hormonal dosages, stimulation tests, 
testicular biopsies, and cytology (9). Clinical findings set the choice of 
the most appropriate ancillary analysis, and one of the objectives of 
this report is to describe the diagnostic process followed in a case of 
obstructive azoospermia in a stallion.

Azoospermia refers to the complete absence of spermatozoa in the 
ejaculate (10). This condition is reported to be rare in stallions and can 
be due to spermatogenesis failure (10, 11). In most cases of suspected 
azoospermia, ejaculation disorders are found instead (11, 12). Two 
different events can be  involved: the emission, determined by the 
contraction of smooth muscles surrounding the epididymis and sexual 
glands, which allows the release of sperm cells and glandular secretions; 
and the ejaculatory reflex, which determines rhythmic contractions of 
the striated bulbospongiosus, ischiocavernosus, and urethral muscles, 
with consequent expulsion of ejaculate (13). Defects in these events, 
such as obstruction of the efferent ducts or retrograde ejaculation, can 
cause azoospermia (10). In the literature, a few cases of ampullae 
obstruction, or plugged ampullae, in equine (14) and donkey stallions 
(15) are reported. Furthermore, a segmental aplasia in a stallion has 
been described, which caused azoospermia (16), and a case of 
retrograde ejaculation, which caused a low-volume ejaculate (13).

The first step to differentiate azoospermia due to abnormalities of 
spermatogenesis from obstructive azoospermia is to confirm if 
ejaculation occurred. This can be achieved by detecting rhythmic 
urethral pulsation, tail flagging, and normal trusting (12, 16, 17). If 
ejaculatory behavior is normal, alkaline phosphatase from seminal 
plasma (SPAP) should be assessed (12). SPAP is a dephosphorylating 
enzyme active in many tissues; in horses, studies suggest that SPAP is 
mainly produced in the testes and epididymis (14, 18). In these tissues, 
SPAP activity is relatively high, so in ejaculates complete with seminal 
fluids, ranges over 1,500 IU/L are reported. In cases of bilateral 
obstructive azoospermia, instead, lower values (<100 IU/L) are 
reported, as SPAP activity is low in sex gland tissues (9, 14). In cases 
of obstructive azoospermia, transrectal palpation and ultrasound can 
detect ampullae asymmetries, with an enlarged echoic-filled lumen (9, 
10). In most cases, obstructive azoospermia is due to an accumulation 
of spermatozoa in the efferent duct that can create a plug (9). For these 
aggregates to be expelled, repeated semen collections are necessary. 
Moreover, administrating 20–30 IU of oxytocin can provide muscular 
contraction and plug expulsion (11, 15, 16).

This report describes the case of a 20-year-old Murgese stallion 
diagnosed with obstructive azoospermia. To the best of the authors’ 
knowledge, this report represents a unique, as hyaline deposits were 
detected in ampullae glandular ducts and corpora amylacea in 
vesicular gland tissue. Moreover, in this report, endoscopic treatment 
was attempted to solve the obstruction.

2 Case description

A 20-year-old Murgese stallion was referred for acquired 
azoospermia, evidenced during regular breeding soundness 

evaluation before the breeding season. The patient regularly 
underwent vaccinations and was tested negative for sexually 
transmitted diseases. History was negative for reproductive disorders, 
as the animal previously underwent regular reproductive evaluation 
with positive results and was successfully involved in 
breeding programs.

General clinical examination and evaluation of internal and 
external genitalia did not reveal significant alterations. No 
valuable anomalies were detected on palpation of the glands. The 
ultrasound examination was also negative for neoformations or 
degeneration (Figure 1a). Semen collection was then performed 
twice, one hour apart: mating behavior and libido were regular for 
the species; also, during semen collection, the operator correctly 
detected rhythmic urethral pulsations and tail flagging. The 
volume obtained was adequate (80 mL after first collection and 50 
after the second), but the ejaculate was transparent, and further 
microscopic evaluation highlighted the absence of spermatozoa in 
both samples.

Two days later, the stallion underwent bladder catheterization 
before and after semen collection; the urinalysis was normal and 
negative for spermatozoa. An alkaline phosphatase from seminal 
plasma (SPAP) assay was then performed on the seminal plasma, 
returning a value of 30 IU/L, consistent with an obstruction of the 
efferent ducts (14). Testicular tru-cut biopsy was also performed 
(19), revealing, in the parenchyma of both testicles, the presence of 
an adequate number of seminiferous tubules with normal 
architecture, within which normal spermatogenesis was detected 
(Figure 1b).

3 Treatment and follow-up

Attempts were made to obtain the emission of sperm by 
performing a transrectal massage of the ampullae and administering 
20 IU of oxytocin intravenously (11, 16), then collecting semen twice, 
one hour apart, every other day, for a week, with negative results.

An endoscopic resolution was then attempted. The horse, 
adequately restraint in a stock, was sedated intravenously using 0.03 mg/
kg of acepromazine (Prequillan, Fatro, Italy) and 0.1 mg/kg of 
romifidine (Sedivet, Boehringer Ingelheim, Italy). Anesthesia for the 
standing procedure was maintained with a constant rate infusion of 
0.03 mg/kg/h of romifidine. An 8 mm flexible videoendoscope was 
gently inserted into the urethra following a thorough cleaning of the 
penis. Air insufflation promoted the correct sliding of the endoscope 
and allowed the seminal colliculus, the opening of bulbourethral glands, 
vesicular glands, and ampullae to be visualized (Figure 1c). Ampullae 
were gently insufflated (Figure 1d), and a further transrectal massage 
was performed, followed by the emission of glandular secretions.

No adverse effects, due to the procedure or the anesthetic 
protocol, were detected after endoscopy; in the following days, 
however, several attempts to collect semen did not result in the 
emission of a complete ejaculate. Therefore, the horse was declared 
functionally sterile and excluded from breeding, also considering the 
advanced age, without performing further diagnostic investigations 
or treatment attempts.

Approximately 5 years after being diagnosed with occlusive 
azoospermia, the stallion died of natural causes at the age of 25, having 
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shown no clinical signs attributable to other systemic or reproductive 
system pathologies, and was thereafter necropsied (Table 1).

At necropsy, gross inspection of the entire genital tract revealed a 
prominent enlargement of the left vesicular gland, which contained a 
sandy-like substance. Likewise, the left ampulla appeared moderately 
enlarged (Figure 2).

Representative tissue samples were collected from testes, vesicular 
glands, ampullae, promptly fixed in 10% neutral buffered formalin, 
and routinely processed for histopathological investigations 
(hematoxylin and eosin stain).

Microscopically, spermatogenesis was still present in both 
testicles, although degenerative changes were evident within several 
seminiferous tubules (Figure 3a). Interstitial Leydig cells were clearly 
detectable and often appeared lipofuscin laden. Moreover, peritubular 
neutrophilic infiltrates were focally seen.

All the glandular lumens of the left vesicular gland were distended 
and filled with mineralized concretions, often showing a concentric 
lamellar appearance, morphologically referable to corpora amylacea. 
Similar, although less severe findings were observed in the right 
vesicular gland (Figure 3b).

The lumen of both the ampullae was ectasic, while the ampullary 
ducts were distended and filled with hyaline substance, occasionally 
showing concentric stratifications with initial evidence of 
mineralization (Figure 3c).

4 Discussion and conclusion

Azoospermia is a rarely reported condition in stallions, and only 
a few cases are truly azoospermic (seminal fluid devoid of sperm). In 
most cases, azoospermia is related to ejaculation failure or dysfunction 
(11, 12). Cases of obstructive azoospermia are reported both in horses 
and donkeys (14–16), but also in other species such as boars (20), and 
men (21, 22). In some stallions, abnormal semen retention in the 
efferent ducts has been identified. In these cases, ejaculates are highly 
concentrated, with low motility, and occasionally, sperm can form a 
plug, retained in the distal efferent duct (ampulla), causing a mono or 
bilateral occlusion (9). This condition is therefore acquired and can 
be readily detected by performing regular reproductive evaluations of 
stud horses. Interestingly, also in the present case, acquired 
azoospermia due to occlusion of the deferent ducts was highlighted, 
probably due to a non-responsive abnormal sperm retention. Regular 
BSE allowed for rapid identification of the newly emerging problem. 
In fact, in previous breeding seasons, sperm analysis was always 
within normal ranges for the species. History is of paramount 
importance in BSE because it allows discrimination of new-onset 
problems from pre-existing ones (6, 8). In this case, in addition to the 
semen analysis, it was known that the subject was of proven fertility, 
had numerous offspring, and was tested negative for infectious sexual 
diseases. Similar findings are described by Turner and McDonnell 

FIGURE 1

Findings of clinical examination: (a) ultrasonographic visualization of right ampulla; (b) testicular biopsy, spermatogenesis is evident in seminiferous 
tubules; (c) endoscopic visualization of the urethral opening of ampullae. (d) Detail of ampullae cannulation and insufflation.
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(14), reporting a sudden decrease in fertility, and azoospermia in an 
11-year-old stallion, subsequently diagnosed with bilaterally blocked 
ampullae. Segabinazzi et al. (15) report different findings: in their case, 
a progressive decrease in fertility and sperm parameters is described 
in a jack in his first breeding season and with previous good semen 
evaluation. In this case, spermiostasis was suspected (15). In the case 
described by Estrada (16) instead, history highlighted previous 
infertility, as the stallion was diagnosed with a congenital defect. As 
for clinical evaluation and ultrasonography, it must be noted that in 
the reported case, no ampullar or vesicular gland abnormalities were 
detected at the time of diagnosis, even if, in gross anatomy, a marked 
asymmetry was highlighted. We suspect that, at the time of diagnosis, 
the occlusion was due to semen retention, and a slight variation could 
have been unnoticed by transrectal palpation or ultrasound. Generally, 
ampullary occlusion can be readily noticed upon ultrasound imaging, 
which may detect luminal ectasia (9). However, it should 
be emphasized that, as reported by Pozor and McDonnell (23), the 
echogenic characteristics of the sexual glands vary greatly between 
stallions and are also influenced by sexual activity. Moreover, in cases 
of semen retention, clinical findings can be mild to absent (24). Semen 
collection and evaluation are mandatory in cases of azoospermia, 
primarily to confirm the correct and complete ejaculation. In the 
present report, secondary signs, such as flag tail and urethral pulsation 
(2, 12, 15–17) have been detected, thus confirming the complete 
ejaculation. This evidence, with the concurrence of azoospermia, was 
highly indicative of an obstruction; for this reason, seminal alkaline 
phosphatase was assessed. A higher activity of this enzyme is reported 
in testicular and epididymal tissue, than in glandular tissue (14), so 
low values, as detected in the present case, indicate the absence of 
testicular secretion, thus confirming obstructive azoospermia. 
Blanchard et al. (12) also suggests ruling out retrograde ejaculation as 
in this condition alkaline phosphatase is low. Urinalysis was also 
performed in the present report and detected no sperm. However, it 
should be noted that in cases of retrograde ejaculation, azoospermia 
is not the most common finding, but generally low ejaculate volume 
is detected (12, 13). As for testicular biopsies, this procedure is not 
strictly necessary when evaluating occlusive azoospermia. It is 
generally applied for azoospermia due to testicular degeneration (17) 
or blockage of spermatogenesis due to other causes (e.g., hormonal 
alterations) (12). Nevertheless, in these circumstances the SPAP in the 
ejaculate is usually high, unlike the case in question, in which values 

below the cutoff of 100 IU/L were found (9). However, the authors 
decided to perform this procedure anyway since, due to the age of the 
stallion, testicular degeneration was also initially suspected. Different 
techniques are described for performing testicular biopsies: open 
biopsies, punch, or tru-cut (25, 26), the latter being less invasive than 
the open technique. The authors used the tru-cut technique, as it has 
been demonstrated that using an 18 G needle determines minimal 
tissue damage, resulting in a hemorrhagic suffusion that resolves in 
7 days (19). Although it has been demonstrated in recent work that 

TABLE 1 Case report timeline.

Clinical procedures Findings

1 Clinical evaluation No testicular alteration or abnormalities upon transrectal palpation

2 Semen collection Adequate libido and volume. No sperm detected (azoospermia)

3 Urethral catheterization Negative urinalyses

4 Semen collection for SPAP assay SPAP = 30 IU/L (ranges over 1,500 IU/L)

5 Testicular biopsy complete germ lines in both testes

6 20 UI oxytocin administration No sperm in the ejaculate

7 Endoscopy and transrectal massage No resolution. Exclusion of the stallion from reproduction

8 Death for natural causes and necropsy Sexual glands enlargement

9 Histopathological investigation

Spermatogenesis present in both testicles, but degenerative changes evident.

Distended glandular lumens with concentric lamellar concretions, referable to corpora amilacea (vesicular glands).

Ectasic lumen, filled with hyaline substance, occasionally showing concentric stratification (ampullae).

FIGURE 2

Accessory sexual glands, dorsal view. The left ampulla (LA) and left 
vesicular gland (LV) are larger than the opposite ones (RA; RV).
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the effects of biopsies, even repeated, are minimal and short-term, this 
procedure is sometimes avoided due to the risks of adverse effects 
such as hemorrhages or adhesions (27). An alternative but equally 
valid option is fine needle aspiration (FNA), which allows for adequate 
cellularity for diagnosis with a less invasive procedure (25). However, 
the authors preferred tru-cut biopsy, and the procedure reported no 
adverse effects on the patient. Furthermore, the testicular biopsy 
showed normal spermatogenesis and no signs of degeneration, as 
found in post-mortem histopathology.

The initial therapeutic approach to obstruction was the 
administration of oxytocin, associated with repeated transrectal 
massages of the ampullae and consecutive semen collection in line 
with what is described in the literature (11, 15, 16). These 
procedures should facilitate the expulsion of any sperm plugs (9) or 
solve sperm retention, but in the present case, they were not 
effective. For this reason, the authors attempted an endoscopic 
approach to cannulate the opening of the ampullae and unblock 
them with a delicate insufflation, with negative results. To the 
authors’ knowledge, no similar approaches are described, although 
Estrada et  al. (16) performed endoscopy to determine the 
anatomical alteration detected upon palpation. This technique is 
however indicated as a collateral investigation even in case of 
obstruction, allowing the glands to be visualized, as in the case 
presented, even if the ampullae are not readily cannulated (9, 28). 
Regarding the anesthetic protocol used for endoscopy, it must 
be noted that the use of acepromazine is generally not recommended 
as, although it improves penile protrusion, can increase the risk of 
penile paralysis and paraphimosis (29). However, in the authors’ 
experience, the use of low doses of acepromazine, as in the present 
case, determines penile extension but is not associated with the risk 
of paraphimosis. In the literature, a protocol with acepromazine up 
to 0.06 mg/kg is also reported (30), a double dosage compared to 
that used in this report.

At the time of the animal’s death, unfortunately, a new 
reproductive evaluation was not carried out, and, therefore, it is 
not possible to say whether the marked asymmetry of the glands, 
found on gross anatomy, could have been detected through 
palpation and ultrasound. It is interesting to note how, upon 
dissection, the contents of the glands, particularly the vesicular 
glands, had a granular appearance, like sand, probably as a result 

of the deposition of secretions. To the authors’ knowledge, nothing 
similar has been described for the equine stallion. The histological 
examination then highlighted deposits of protein material 
occluding the glandular lumens of the ampullae of the deferens 
and the vesicular glands, with calcareous deposits and lamellar 
structure in the latter, which gave them the typical appearance of 
corpora amylacea. Morgani described corpora amylacea (CA) for 
the first time in 1779 as concretions derived from the pathological 
precipitation of prostatic secretions that stained with iodine (31). 
CA are laminated luminal secretions commonly present in human 
prostatic glands and increase with aging (32). Recent studies also 
showed that in men the presence of CA is correlated with prostate 
cancer, therefore, when identified, they are indicative for carrying 
out further investigations (33). CA exhibit a lamellar structure, 
contain amyloid material, and have been isolated also in other 
human tissues, such as the nervous system and muscles (30). 
Although many similarities are found between human and canine 
prostatic pathologies, CAs are rarely observed in the canine 
prostate and generally have characteristic concentrical 
lamellations, can calcify, and are PAS-positive. Even in dogs, CA 
seem to be related to aging (34). Based on the literature and to the 
best of the authors’ knowledge, no cases of corpora amylacea in 
horse sexual glands are described. The authors hypothesize that 
this finding could be, as for the canine species, a rare occurrence 
and, as for humans, the corpora amylacea could represent 
precipitates of glandular secretions, related to aging, in 
physiological conditions. The correlation between these 
abnormally diffused intraductal deposits and sperm retention/
ampullary obstruction remains uncertain, but the authors 
hypothesize that abnormal glandular obstruction could be  a 
consequence of ejaculatory dysfunction. The lesions would appear 
to be coeval; however, the different levels of mineralization, more 
advanced in the vesicular glands and which led to the formation 
of the CA, may be due to the different pH of the secretions.

In conclusion, this report aimed to describe not only a correct and 
complete diagnostic approach to obstructive azoospermia in the 
stallion but also describes, for the first time, the presence of corpora 
amylacea in the vesicular glands of the stallion, a condition that could 
be  age-related, also in normal circumstance. Further studies are 
required to confirm this fascinating hypothesis.

FIGURE 3

Stallion. Genital tract. (a) Spermatogenesis is evident in seminiferous tubules (black asterisks), although degenerative changes are also present in 
contiguous tubules (black arrowheads). (b) Ampullary glands are filled and distended by hyaline substance, which occasionally show a lamellar 
concentric appearance (black arrowhead). (c) Likewise, the lumina of seminal vesicles appear ectasic and filled with mineralized material, which often 
shows a prominent lamellar structure (black asterisk). Hematoxylin and eosin stain. Final magnification: x200 (a), x100 (b,c).
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