DOI: 10.7589/2018-06-158

Journal of Wildlife Diseases, 55(3), 2019, pp. 724–727
Ó Wildlife Disease Association 2019

Pyometra Caused by Staphylococcus lentus in a Wild European
Hedgehog (Erinaceus europaeus)
Andreia Garcês,1,6,7 Patrı́cia Poeta,1,2,6 Vanessa Soeiro,3 Sara Lóio,3 Anicia Cardoso-Gomes,1 Carmén
Torres,4 and Isabel Pires1,5 1Department of Veterinary Sciences, University of Trás-os-Montes and Alto Douro,
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ABSTRACT :

exam, the animal presented with pallid
mucosa and dirty and damaged fur, with the
presence of some fleas. On internal exam, we
observed an enlarged uterus and a large
volume of ascitic fluid that occupied half of
the volume of the abdominal cavity. The
uterus had a distention of 532 cm of the
body and 0.5 cm of lumen diameter of the
uterine horns. The uterine wall was thickened
and had a heterogeneous coloration with
necrotic, ulcerated, and hemorrhagic areas
(Fig. 1). The lumen of the uterus contained
1.5 mL of whitish purulent exudate. The
cervix was closed without gross evidence of a
tumor or other lesions. The lungs failed to
collapse on the opening of the thoracic cavity
and were diffusely swollen and wet, with a
heterogeneous coloration and pallid and
consolidate reddish areas in the anterior
ventral region. Microscopically, the pulmonary parenchyma had scattered, whitish, and
firm nodules less than 2 mm. The heart,
kidney, and liver were congested. Adrenal
glands were slightly enlarged in size. There
was an absence of food content in the lumen
of the stomach that contained mucus. The
intestine had bloated segments and congestion of the mesenteric veins. There were no
visible lesions in the remaining internal
organs.
Sections of lung, heart, spleen, kidney,
liver, uterus, stomach, small intestine, urinary
bladder, and adrenal glands were fixed in 10%
neutral buffered formalin, embedded in
paraffin, sectioned at 3 lm, and stained with
H&E for histologic examination. Histologic
findings included the following: mucosal

The European hedgehog (Erinaceus europaeus) is a common wild mammal widely
distributed in Europe. It is seasonally polyestrous from March until September. Gestation
lasts approximately 35 d, with births occurring
from May to October (Reeve 2002; Harris and
Yalden 2008).
A free-living adult female was admitted to
the Wildlife Rehabilitation Center of Parque
Biológico de Gaia, Avintes, Portugal, in
August 2015, after being found in a suburban
area during the day, suffering hypothermia,
malnourishment, and making slow, uncoordinated movements. On examination, the
hedgehog weighed 640 g, had poor body
condition (with scarce subcutaneous and
intra-abdominal fat confirmed at postmortem
examination), and was dehydrated. Initial first
aid procedures consisted of warming with a
heat lamp, subcutaneous fluid therapy, and
twice daily intramuscular antibiotics (enrofloxacin, 10–20 mg/kg). Unfortunately, the
animal died during the night.
The postmortem examination was carried
out on the next day, according to the
techniques described for mammals and under
the appropriate conditions of safety and
hygiene (Garcês and Pires 2017). On external
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A severely debilitated, free-living
adult female European hedgehog (Erinaceus
europaeus) was presented for rehabilitation. It
died overnight, and postmortem examination
revealed a closed pyometra. Histopathology confirmed metritis with endometrial hyperplasia, and
Staphylococcus lentus was isolated from the
purulent uterine material. Staphylococcus lentus
has not been previously reported to cause
infections in European hedgehogs.
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hyperplasia and inflammatory infiltrates (neutrophils, macrophages, and lymphocytes) on
the uterine lamina propria (Fig. 2); granulomatous pneumonia with inflammatory infiltrate of macrophages, giant cells, and septic

FIGURE 2. A free-living adult female European
hedgehog (Erinaceus europaeus) admitted to the
Wildlife Rehabilitation Center of Parque Biológico
de Gaia, Avintes, Portugal, in August 2015 because of
hypothermia, malnourishment, and slow, uncoordinated movements. Microscopic image from the uterus
with hyperplasia of the uterine mucosa and inflammatory infiltrate in the lamina propria—metritis.
Bar¼200 lm. H&E stain.

foci, and parasitic bronchitis; hepatic congestion, focal interstitial nephritis, splenic extramedullary hematopoiesis, and lymphoid
reactivity; and bilateral diffuse hyperplasia of
adrenal medulla.
Samples of purulent material from the
uterus and heart blood were cultured aerobically on brain heart infusion (BHI) agar, blood
BHI (5% sheep [Ovis aries] blood) agar, and
MacConkey agar at 37 C for 24 h. Primary
identification of bacterial strains was based on
colony morphology, hemolysis, Gram staining,
and biochemical tests. We observed Grampositive, nonmotile, nonsporulating cocci occurring singly, in pairs, and in irregular
clusters. On the blood BHI, we observed a
pure heavy growth of round, raised, white, and
creamy colonies of 1- to 2-mm diameter. The
results of the biochemical tests were oxidase
positive, mannitol positive, catalase positive,
and coagulase production negative. On the
basis of these results, we classified the isolates
as coagulase-negative staphylococci. Also, PCR
was performed on DNA obtained from the
isolated bacteria by using primers specific for
the 16S ribosomal (r)RNA gene. The universal
primers (forward primer 5 0 -AGAGTTTGATCCTGGCTCAG-3 0 and reverse primer
5 0 CTTGTGCGGGCCCCCGTCAATTC-3 0 )
were used for the amplification of the 16S
rRNA gene fragment. Sequencing of the
products and a search in the GenBank
database revealed 99% of identity with S.
lentus (accession no. KY992550.1). This is a
commensal bacterium from animal skin and
mucosal surfaces of various animals and has
commonly been isolated from food-producing
animals (Huber et al. 2011; Schwendener and
Perreten 2012). This bacterium has been
associated with subclinical mastitis in goats
(Capra aegagrus hircus) and sheep and rarely
with clinical infections in humans (Huber et al.
2011).
Pyometra is an acute or chronic inflammation of the uterus with an accumulation of
purulent exudate in the lumen and consequent distension of the uterine wall and
volume increase. Depending on the state of
the cervix, pyometra could be classified as
open or closed. In most cases, it is the
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FIGURE 1. A free-living adult female European
hedgehog (Erinaceus europaeus) admitted to the
Wildlife Rehabilitation Center of Parque Biológico
de Gaia, Avintes, Portugal, in August 2015 because of
hypothermia, malnourishment, and slow, uncoordinated movements. Macroscopic lesions observed in
necropsy include ascites and uterine distention due to
pyometra. After being retracted caudally, the uterus
measured 532 cm of the body and 0.5-cm diameter in
the uterine horns, containing purulent exudate.
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possibility (Foster 2017). However, no signs of
cervix tumors or other uterine findings besides
pyometra were observed. The animal had no
signs of recent birth and was probably in estrus
(as it was admitted in August). Although it was
not possible to culture urine from in this
animal, we cannot exclude a previous urinary
infection, which may be the most probable
origin of uterus infection.
This study was funded by projects UID/
CVT/00772/2013 and UID/CVT/00772/2016
supported by the Portuguese Science and
Technology Foundation.
LITERATURE CITED
Agetti Filho H, Caldas M, Vega C, Almeida de Arruda J.
2014. Cystic endometrial hyperplasia and pyometra
in an African hedgehog (Atelerix albiventris)–Case
report. In: IV simpósio international de diagnóstico
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sequelum of an endometritis or metritis
(Foster 2017). This lesion is described in a
variety of mammals (McCain et al. 2009;
Hueffer et al. 2011; Murer et al. 2015; Foster
2017). The more common clinical signs of
pyometra can include vulvar discharge, lethargy, fever, anorexia, vomiting, polyuria, and
polydipsia (McCain et al. 2009). Severe cases
may result in sepsis and shock (Jankowski et
al. 2012). Pathologic agents associated with
this lesion include Streptococcus sp., Staphylococcus sp., Pasteurella sp., Pseudomona sp.,
Proteus sp., Escherichia coli, Campylobacter
fetus, and Brucella abortus (Schlafer and
Miller 2007; Foster 2017). Pyometra has been
rarely diagnosed in hedgehogs, such as the
African hedgehog (Atelerix albiventris; Agetti
Filho et al. 2014) and tenrecs (Echnicops
telfairi; Thompson et al. 2017). There is one
report of endometritis reported in an African
hedgehog (Raymond and White 1999). Bacteria from the genus Staphylococcus have not
been reported as being commonly isolated
from cases of pyometra, with only a few
instances described in dogs (Canis lupus
familiaris; Asa et al. 2013; Foster 2017) and
ferrets (Mustela putorius furo; Lloyd 1999).
Staphylococcus aureus is reported in hedgehogs in association with other lesions, such as
abscesses, and as commensal in its microbiota (Bexton 2016). Here, we report the
isolation of S. lentus from a wild European
hedgehog. Staphylococcus lentus (part of the
Staphylococcus sciuri group) is an uncommon and mostly opportunistic pathogen. This
agent has been associated to urinary tract
infections in humans and mink (Mustela
vison; Schwarz 1994; Stepanovic et al. 2005).
Septicemia, resulting from the uterine infection, was the most probable cause of the
animal’s death, as S. lentus was isolated from a
swab of heart blood. For this case, nothing is
known about the route of infection or about the
reproductive history of the animal. Pyometra
could have been caused by infection from the
urinary tract or vaginal flora, or it could have
been associated with previous fetal mortality,
retained fetal membranes, cervical obstruction
(tumor or fibrous), or uterine tumors. Hematogenous or transactional infection is also a
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