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This report describes a case of an 11-year-old Colombian creole horse stallion with a history of a
progressive decline in fertility and a change in semen colour. After a complete andrological examina-
tion and complementary tests, the animal was diagnosed with an uncommon ampullitis caused by
Klebsiella pneumoniae. Treatment resulted in a favourable prognosis, allowing a return to normal
reproductive activity. Clinical ampullitis in stallions is uncommon and probably underdiagnosed dur-
ing routine reproductive examinations. This condition decreases stallion fertility and may predispose
broodmares to intrauterine infections compromising reproductive health and generating significant
economic losses because of repeated breedings and early embryonic losses.
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Accessory sex genital glands of the stal-
lion include the paired ampullae, prostate,
seminal vesicles, and the bulbourethral
glands. These structures contribute sub-
stantially to seminal plasma production
and are essential for normal sperm trans-
port and fertility (Varner et al., 2000).
Although disorders of the accessory sex
glands are considered uncommon, such
disorders may have a marked negative

impact on reproductive performance and
result in significant economic losses in
breeding stallions (McKinnon et al,
2011).

Among accessory sex gland abnormal-
ities, plugged ampullae is the most fre-
quently reported condition, particularly
following prolonged sexual rest. In con-
trast, inflammatory and infectious diseases
are less common, with seminal vesiculitis
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being the most frequently described infec-
tious pathology (Blanchard ef al., 1988).

Bacterial infection or obstruction may
lead to azoospermic ejaculates, inflamma-
tory cells, debris, haematospermia, re-
duced sperm motility, and impaired sperm
longevity. These changes may occur in the
absence of overt clinical signs, emphasis-
ing the importance of a thorough repro-
ductive evaluation in subfertile stallions.
Ampullitis, defined as inflammation of the
ampullae, is rarely reported and is usually
described in association with other acces-
sory gland disorders rather than as an iso-
lated condition (Blanchard et al., 1988).

Breeding soundness examination re-
mains the cornerstone of stallion fertility
assessment. While conventional semen
analysis provides essential information, it
may fail to identify underlying accessory
sex gland pathology (Samper & Tibary,
2006; Varner, 2008). Adjunctive diagnos-
tics, including transrectal ultrasonography,
seminal cytology, bacteriological culture,
and measurement of seminal alkaline
phosphatase, are often required for accu-
rate localisation and diagnosis (Varner,
2016).

Published reports of ampullitis in stal-
lions are extremely limited, with only one
prior case describing concurrent ampul-
litis and seminal vesiculitis diagnosed post
mortem following unsuccessful treatment.
The present report describes a case of
ampullitis associated with Klebsiella
pneumoniae in an infertile stallion, diag-
nosed through a comprehensive reproduc-
tive evaluation, and contributes additional
clinical insight into this rare condition.

Case description

¢ History

An 11-year-old Colombian creole hor-
se stallion with a body condition score of
6 (scale 1 to 9) (Henneke et al., 1983) was

referred with a history of semen colour
change and progressive decrease in fertili-
ty for six months. The stallion’s condition
was identified through repeated breeding
failures in several mares, some showing
early embryonic losses. The stallion was
kept in a stable with access to hay ad libi-
tum (Digitaria decumbens), mineralised
salt, water, and grain three times a day.
The horse was up to date on vaccinations
(Tetanus, influenza, EHV-1, and EHV-4)
and deworming schedule. Also, routine
semen collection was performed three
times a week. The stallion was regularly
trained five times a week for 30 minutes.
The collection routine was suspended
during competition.

* Breeding soundness evaluation

The animal was clinically normal at
the initial clinical examination. Both testi-
cles were in normal orientation with ho-
mogeneous consistency on palpation. The
epididymides were moderately firm, with
the right firmer than the left, and both
spermatic cords were normal. Ultrasonog-
raphy demonstrated normal, homogeneous
testicular echogenicity.

Transrectal palpation and ultrasound
were performed to evaluate the accessory
glands and pelvic urethra. The stallion
revealed consistency, symmetry, and size
within the reference parameters except for
the ampullae of the deferens ducts that
were larger than expected, and demon-
strated signs of pain and discomfort on
manipulation.

Ultrasonographic examination using a
linear probe of 5.0 MHz (Aloka 500, To-
kyo, Japan) of the ampulla revealed mod-
erate increase in echogenicity and fluid-
filled luminal distension (max diameter
3.4 cm). Sperm sample was collected with
a Missouri artificial vagina with a semen
nylon filter (Minitiib, Tiefenbach, Germa-
ny) inserted in the collection bottle to re-
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move the gel fraction. Following semen
collection, the animal was able to yield an
ejaculate volume of 20 mL, yellow colour,
and azoospermia. At this stage, the fol-
lowing abnormal findings were identified:
1) a history of progressively declining fer-
tility; 2) enlargement of the seminal am-
pullae; 3) increased echogenicity of both
ampullae; 4) fluid-filled distension of the
ampullae; and 5) azoospermia. Blood and
ejaculate samples were collected for com-
plementary analysis, including complete
blood count (CBC), biochemical panel,
complete seminal analysis, aerobic and
anaerobic seminal culture, and antibio-
gram.

¢ Initial management and clinicopatho-

logical findings

Complete blood count values were
within reference intervals (RI) (Table 1).
Serum biochemical revealed a slight in-
crease of serum creatinine: 187.4 pmol/L
(RI 106.1-168.0 umol/L), blood urea ni-
trogen: 9.60 mmol/L (RI 3.57-8.57
mmol/L), alkaline phosphatase: 281 U/L,
(RI 102-257 U/L), serum magnesium (2.1
mEq/L, RI 1.3-2), and triglycerides: 0.51
mmol/L (RI 0.05-0.50 mmol/L). There

Table 1. Complete blood count

was also a slight decrease in serum calci-
um: 2.43 mmol/L (RI 2.59-3.34 mmol/L).
Aspartate aminotransferase (AST 265
U/L, RI 152-294), y-glutamyl transferase
(GGT 21.2 U/L, RI 9-25) and serum
phosphorus (1.11 mmol/L, RI 0.65-1.39
mmol/L) were within reference ranges.

As part of the initial management
strategy, the stallion underwent repeated
semen collection twice daily for 10 days
to deplete extragonadal sperm reserves,
after which a routine collection schedule
of three times per week was implemented.
These collections allowed serial evalua-
tion of sperm concentration, morphology,
and kinematic parameters using phase-
contrast microscopy (CX43, Olympus),
Diff-Quick-stained cytological smears,
and an Open-CASA system (Giaretta et
al., 2017). To facilitate ampullary empty-
ing, oxytocin (20 IU; Oxitocina® Over,
Laboratorios Over SRL, San Vicente,
Santa Fe, Argentina) and D(+)-clopros-
tenol (75 pg; Prostal® Over, Laboratorios
Over SRL, San Vicente, Santa Fe, Argen-
tina) were administered intramuscularly at
the time of collection. Throughout this
period, the stallion consistently demon-
strated appropriate libido. In the follow-

Parameter Value Reference parameters
Red blood count (T/L) 9.25 6.2-10.2
Haemoglobin (g/L) 129 110-190
Packed cell volume (%) 39.1 3046
Mean corpuscular volume (fL) 42 37-53
Mean corpuscular haemoglobin (fmol) 14 12-20
Mean corpuscular haemoglobin concentration (g/L) 331 310-370
White blood count (G/L) 10 5.2-10.1
Neutrophils (G/L) 7.6 2.7-6.6
Lymphocytes (G/L) 2.1 1.2-49
Eosinophils (G/L) 0.3 0-1.2
Monocytes (G/L) 0.0 0-0.6
Platelets (G/L) 204 94-232
Total plasma protein (g/L) 62.5 61-80
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Fig. 1. Phase-contrast microscopy of equine sperm. A. equine sperm with normal morphology;
B. Sperm with head defect; C. detached sperm heads; D. midpiece defects (100, bar=5 um).

ing, the accessory gland of the stallion, by
palpation and ultrasonography, demon-
strated a progressive decrease in the di-
ameter (1.8 cm).

Initial ejaculates were characterised by
a yellow discoloration, sui generis smell,
and a low sperm concentration (39 x10°
spermatozoa/mL). Semen samples were
diluted 1:3 with a commercial extender
(Botusemen Special®, Botupharma, Bra-
zil) prior to analysis.

During the early phase of continuous
collections, semen evaluation revealed
complete absence of motility. Subsequent
examinations demonstrated persistent oli-
gospermia, asthenospermia, and terato-
spermia, with total sperm abnormalities
reaching up to 71% (Fig. 1). Cytological
evaluation of ejaculate smears consistently
demonstrated >5 neutrophils per high-
power field (400x). Semen parameters
throughout this period are summarised in
Table 2.

Complementary epifluorescence stain-
ing test revealed marked sperm damage.

Plasma membrane integrity evaluation and
mitochondrial membrane potential were
evaluated by carboxyfluorescein diaceta-
te/propidium iodide (400x; bar=10 pm)
and by PNA Alexa 488/propidium io-
dide/JC-1 (400%; bar=10 pm), respective-
ly. Sperm stained with green fluorescence
were considered live, whereas sperm
stained red were considered dead (Fig. 2).

Bacteriological culture of semen on
MacConkey agar yielded growth of
Klebsiella pneumoniae (Fig. 3). Antimi-
crobial susceptibility testing determined
sensitivity to trimethoprim-sulfametho-
xazole, gentamicin, ciprofloxacin, and
ceftiofur, with resistance to ampicillin and
cefotaxime.

¢ Diagnosis and clinical management
Based on clinicopathological, micro-
biological, and semen evaluation findings,
medical treatment was initiated with cef-
tiofur (Excede®, Zoetis) administered in-
tramuscularly at 5 mg/kg for 5 days, pen-
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Seminal parameter Initia_l One Six
evaluation month month
Volume (mL) 29 29 32
Smell Sui generis  Sui generis Sui generis
Colour Yellow White White
pH 7.0 6.5 6.8
Concentration (spermatozoa/mL) 39x10° 50x10° 100x10°
Dilution concentration (BotuSemen Special) 10x10° 10x10° 50x10°
Total motility (TM) 0% 44% 55%
Progressive motility (PM) 0% 12% 14%
Average path velocity (VAP) (um/S) 0 44.16 33.10
Straight line velocity (VSL) (um/S) 0 29.56 20.74
Curvilinear velocity (VCL) (um/S) 0 85.58 60.13
Vigour 0 3 3
Sperm morphology (SM) (200 spz/%) (Diff Quick)
Normal morphology 29% N/D 58%
Defect sperm head 18% N/D 27%
Detached sperm heads 33% N/D 0%
Midpiece defects 20% N/D 3%
Proximal cytoplasmic droplets 0% N/D 6%
Distal cytoplasmic droplets 0% N/D 0%
Proximal tail coiling 0% N/D 2%
Distal tail coiling 0% N/D 4%
Thermo resistence time
Total motility (TM) (hour 0) 0% N/D N/D
Plasma membrane evaluation (200 spz/%)
Plasma membrane functional integrity 0% N/D N/D
(hypoosmotic-swelling test - HOST)
Plasma membrane integrity 0% N/D N/D

(Carboxifluorescein-diacetate/propidium iodide)

Assessment of sperm plasma membrane integrity, acrosome 0% N/D N/D
membrane integrity and mitochondrial membrane potential

(PNA Alexa 488/Propidium Iodide/JC-1) (200 spz/%)

Microbiology analysis
Smear (Gram-stained)

Polymorphonuclear neutrophils (PMN/hpf) >5 N/D N/D

Germinal cells
Microbiology culture

N/D N/D
+ N/D N/D

(Blood agar, chocolate agar, MacConkey agar)

Spz: spermatozoa; Hpf: high-power field; N/D: No data.
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toxifylline at a dosage of 2.4 g/day for 60
days, and firocoxib (Equioxx®, Boeh-
ringer Ingelheim) at 57 mg orally once
daily for 30 days.

Over a six-month follow-up period,
the stallion demonstrated progressive im-
provement in semen quality, with increas-
es in sperm concentration, motility, and
the proportion of morphologically normal
spermatozoa (Table 2). No appreciable
changes were detected on transrectal pal-
pation or ultrasonographic examination of
the reproductive tract during this time.
The overall prognosis was considered

favourable based on clinical response and
reproductive performance.

Following treatment, 24 mares were
bred, resulting in seven pregnancies (in-
cluding four confirmed embryos) during
the first month. Over the subsequent eight
months, the stallion produced nine addi-
tional pregnancies through embryo trans-
fer, with no reported complications.

This report describes a case of ampul-
litis in a Colombian creole horse stallion.
No alteration was identified during the
horse’s physical exam, which is common
in stallions with accessory gland prob-

Fig. 2. Epifluorescence photomicrographs of stallion sperm. A. Plasma membrane integrity
evaluation by carboxyfluorescein diacetate/propidium iodide (magnification: 400%, bar=10 pm);
B. Assessment of sperm plasma membrane integrity, acrosome membrane integrity, and
mitochondrial membrane potential by PNA Alexa 488/propidium iodide/JC-1 (magnifica-
tion: 400%, bar=10 um). Sperm stained with green fluorescence are considered live,
whereas sperm stained red are considered dead.
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lems. Examination of external genitalia by
palpation and ultrasonography was unre-
markable. No alterations of the penis,
scrotum, epididymis, and testicles were
evident. Consequently, testicular degener-
ation was discarded from the differential
diagnostic list. Rectal examination of the
internal genitalia by palpation and ultra-
sonography revealed high sensitivity of
accessory glands (pain) including ampul-
laec larger in size and echogenicity with
internal fluid accumulation. Considering
that the normal diameter of equine
ampullae ranges from 1 to 2 cm, the near
doubling of ampullary size in this case
was consistent with inflammation or ob-
struction (McKinnon et al., 2011).

The differential diagnoses included
ampullary blockage, seminal vesiculitis,
ampullitis, testicular degeneration or ret-
rograde ejaculation (urospermia). Diagno-
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Fig. 3. Gram-stained smear from semen cul-
ture showing Klebsiella pneumoniae and
polymorphonuclear neutrophils (PMNs). A.
Representative field showing multiple aggre-
gates of Gram-negative bacilli associated with
PMNs and cellular debris; B. Dense cluster of
rod-shaped Gram-negative bacilli adjacent to
inflammatory cells; C. Abundant Gram-nega-
tive bacilli with PMNs and cellular debris in
the semen smear (400x; bar = 10 pm).

sis and treatment were based on the results
from the clinical signs, ultrasonography
findings and laboratory findings. The
combination of abnormal semen appear-
ance and colour, presence of polymorpho-
nuclear cells (PMNs), a high proportion of
morphologically abnormal spermatozoa,
compromised sperm membrane integrity,
marked ampullary enlargement, and a
positive bacteriological culture supported
a presumptive diagnosis of ampullitis
caused by K. pneumoniae.

The most frequently reported disorders
of the accessory sex glands in stallions
include sperm accumulation within the
ampullae (plugged ampullae) and seminal
vesiculitis (Varner, 2016), and both were
therefore strongly considered. Plugged
ampullae are commonly associated with
prolonged sexual rest (McKinnon et al.,
2011) and impaired contractility of the



Ampullitis in a stallion: An uncommon or underdiagnosed reproductive disorder?

smooth musculature surrounding the
ductus deferens (Varner, 2008) Although
therapeutic measures targeting this condi-
tion were initially implemented, the lack
of clinical and seminal improvement re-
duced the likelihood of this diagnosis as
the primary etiology.

The yellow discoloration of the ejacu-
late initially raised suspicion of urosper-
mia (Leendertse ef al., 1990) or retrograde
ejaculation (McKinnon et al., 2011).
However, the semen sample had sui gene-
ris smell and neutral pH (7.0), suggesting
no urine contamination. Another semen
colour change may occur when the ejacu-
late is contaminated with purulent bacteria
(pyospermia) or blood (haemospermia),
usually associated with seminal vesiculitis
(Turner et al., 2016) or lesions that were
not evident in this case. Haematological
analysis revealed no abnormalities, while
serum biochemistry showed mild eleva-
tions in blood urea nitrogen, creatinine,
alkaline phosphatase, magnesium, and
triglycerides. Similar biochemical altera-
tions have been reported in infectious dis-
eases with reproductive involvement, such
as leptospirosis (Pinna et al., 2010). In-
creased blood urea nitrogen and creatinine
concentrations may reflect reduced glo-
merular filtration associated with prerenal,
renal, or postrenal conditions (Barrelet &
Ricketts, 2002; Stockham, 1995; Walton,
2013), whereas hypermagnesemia has
been associated with postrenal obstructive
processes (Walton, 2013). In contrast,
previous reports of seminal vesiculitis
have described unremarkable haematolog-
ical and biochemical findings (Fennell et
al., 2010), suggesting that systemic chan-
ges may vary depending on disease severi-
ty or localisation.

The microscopic assessment of the
semen samples revealed oligospermia, te-
ratospermia, and complete asthenosper-

mia, with the presence of polymorpho-
nuclear cells. Teratospermia and astheno-
spermia are positively correlated with
alterations in sperm plasma membrane
integrity, acrosomal damage, and mito-
chondrial membrane dysfunction (Baum-
ber et al., 2002, 2003; Varner, 2016).
PMNs are uncommon in equine semen
samples (Baumber et al., 2002).
Bacteriological  culture identified
Klebsiella pneumoniae, which exhibited
susceptibility to trimethoprim-sulfametho-
xazole, gentamicin, ciprofloxacin, and
ceftiofur. K. pneumoniae is often regarded
as a venereal pathogen due to its potential
transmission during breeding (Samper &
Tibary, 2006). Treatment of infections of
the accessory genital glands is frequently
unrewarding in many species (Fennell et
al., 2010) although there are reports of
effective treatments (Fennell et al., 2010;
Pinto et al., 2014). Collectively, the clini-
cal, laboratory, and microbiological find-
ings supported a definitive diagnosis of
ampullitis caused by K. pneumoniae.
Ampullitis is rarely reported as a cause
of reproductive dysfunction in stallions.
One previous case of a stallion with bilat-
eral seminal vesiculitis and ampullitis with
infiltration of neutrophils and lympho-
cytes associated with Pseudomonas aeru-
ginosa infection with unsuccessful treat-
ment has been reported (Blanchard ef al.,
1988; 1992). Additionally, post mortem
ampullitis has been described sporadically
in bulls and horses (Blanchard er al.,
1988; Hull & Vogel, 2008), underscoring
the limited understanding of its pathogen-
esis, clinical course, and optimal man-
agement. Bacterial colonisation of the
accessory genital glands has traditionally
been restricted to the seminal vesicles
(Blanchard et al., 1988; Samper & Tibary,
2006), however, there is data suggesting
that other accessory genital glands can
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also be affected. Proposed mechanisms
include ascending infection via the ure-
thra, descending infection from the testes
or epididymides, haematogenous spread
from distant inflammatory sites, congeni-
tal abnormalities, and reflux of urine or
semen during ejaculation (Hull & Vogel,
2008). Consequently, the therapeutic ap-
proach in this case was modelled after
established management strategies for
seminal vesiculitis, incorporating antimi-
crobial and anti-inflammatory therapy.

Antimicrobial treatment was selected
based on culture and susceptibility testing.
The efficacy of systemic antibiotic therapy
for accessory sex gland infections is often
limited due to inadequate tissue penetra-
tion and subtherapeutic intraglandular
concentrations (Blanchard er al., 1988;
Samper & Tibary, 2006; Sancler-Silva et
al., 2020), making local therapy prefera-
ble in some cases (Sancler-Silva et al.,
2020). Klebsiella pneumoniae is among
the most frequently isolated pathogens in
seminal vesiculitis (Samper & Tibary,
2006), and possesses the ability to form
biofilms, facilitating immune evasion and
antimicrobial resistance, particularly to
drugs such as ampicillin and ciprofloxacin
(Anderl et al., 2003).

Ceftiofur is useful in stallions with
urinary tract infections. Tests in foals re-
vealed that minimal inhibitory concentra-
tions (MIC) of ceftiofur required to inhibit
90% growth of isolates of Escherichia
coli, Pasteurella spp, Klebsiella spp, and
p-haemolytic streptococci is <0.5 pg/mL.
The antibacterial activity is attributed to
its metabolite desfuroylceftiofur (a major
urinary metabolite) (Meyer et al., 2009).
Antibiotherapy was accompanied by
pentoxifylline and Firocoxib, where
pentoxifylline was used due to its proper-
ties in the correction of microcirculation
disorders improving blood flow in repro-
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ductive diseases, and reduction of reperfu-
sion injury upon repair (Savas et al.,
2002; Pozor et al., 2011). Firocoxib was
used as a non-steroidal anti-inflammatory
drug, cyclooxygenase 2 inhibitor, and
non-narcotic analgesic. After treatment,
the stallion showed a progressive recupe-
ration in sperm morphology and motility
resulting in 16 pregnancies. However,
changes in CBC and the biochemical pa-
rameters were not monitored prospectively.

In conclusion, ampullitis is a rare and
likely underrecognised cause of subfertili-
ty in stallions. Clinical signs may be min-
imal and similar to those observed in sem-
inal vesiculitis, emphasising the need for
thorough diagnostic investigation. Com-
prehensive breeding soundness evalua-
tion, including physical examination, la-
boratory testing, and advanced semen
analysis, is critical for accurate diagnosis
and appropriate clinical management.
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