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Introduction
Approximately 80% of feline mammary masses are  
neoplastic. The remaining 20% are benign and are pre-
dominantly mammary fibroadenomatous hyperplasia 
(MFH).1 MFH, also known as fibroepithelial hyperplasia 
or feline mammary hyperplasia, was first described by 
Allen in 1973.2

This benign pathology is characterised by the uni-
form and rapid proliferation of the ductal epithelium 
and mammary stroma. The aetiology is suspected to be 
an exaggerated response to natural progesterone or syn-
thetic progestins.1,3 Burstyn suggested that this condi-
tion may be the result of hypersensitivity to physiological 
concentrations of endogenous progesterone or from the 
administration of exogenous progestin.4 However, this 
disease has occasionally been described in sterilised 
males and females without any clinical signs of hormone 
ingestion.5,6

MFH can affect all or most of the mammary glands, 
without involving the adjacent lymph nodes, and is not 
usually accompanied by milk secretion.3 The hyperplasia 

can be severe, leading to tissue necrosis, ulceration and 
infection.7 A majority of the affected cats are young queens 
of reproductive age, queens during their first oestrous 
cycle, queens during pregnancy or pseudopregnancy, or 
males or females after treatment with progesterone or 
synthetic gestagens (megestrol acetate, medroxyproges-
terone acetate or proligestone).8–10

Another cause has been reported to be an increase in 
the secretion of growth hormone (GH), produced as a side 
effect of the presence of natural or synthetic progesterone. 
In cats, the target organ of GH is the breast tissue, and this 
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hormone induces the proliferation of epithelial and stro-
mal glandular ducts until hyperplasia.11–13

Case description
The patient was a 2-year-old entire male European short-
hair cat. At the time of presentation its body condition 
score was 4/9 and it weighed 4 kg. The owner reported an 
increase in volume of the mammary glands from about 10 
days prior, with a progressive increase in size until the 
day of the visit. It was an indoor cat and had no contact 
with other animals. The cat had been fed a commercial 
dry diet, was regularly vaccinated and was negative for 
retroviral diseases, including feline leukaemia virus and 
feline immunodeficiency virus. In the patient’s medical 
history, no indication of any therapies was reported (ster-
oids, antifungals, chemotherapy or progestins). There 
were no other clinical signs or behavioural changes.

All vital signs evaluated during the clinical examina-
tion were normal. Upon palpation, the axillary and 
abdominal breasts were warm and painful, and there 
was evidence of necrosis and ulceration of two of the 
mammary glands (Figure 1a). The testes were symmetri-
cal and appeared normal, and moved freely into the 
scrotum. No additional checks had been performed dur-
ing previous veterinary visits.

Diagnosis and interpretation of results
Owing to the extent and severity of injuries, mammary 
neoplasia was also considered when making the differ-
ential diagnosis, as reported in the classification of the 
main mammary masses in cats.14

The acute mastitis could be a secondary pathology of 
a form of mammary hyperplasia, considering that these 
diseases can occur simultaneously.4 Although rare in 
feline species, adrenal and hormone-secreting testicular 
tumours must be considered in the differential diagno-
sis,15,16 as well as the possible presence of functional 
ovarian tissue in the abdominal cavity.1

General screening of the patient involved a complete 
haematological and biochemical profile, including elec-
trolyte levels and complete urinalysis. Afterward, a 
series of specific tests aimed to evaluate the levels of 
reproductive hormones (progesterone, 17β-oestradiol 
and testosterone) were performed. A chest x-ray study 
was suggested to the owner, but this was postponed 
owing to the results of the other tests.

A stimulation test with human chorionic gonadotropin 
(hCG) was then performed, with the aim being to increase 
the endogenous secretion of testosterone by the Leydig 
cells, so to exclude possible presence of ovariotestis, or to 
induce ovulation if ovarian tissue was present, resulting 
in the production of 17β-oestradiol and progesterone.3 
Several protocols using hCG have been published, with 
variable efficacy.3,16–21 For the stimulation test, 500 IU hCG 
(Gonasi HP, 1000 IU/ml; IBSA Farmaceutici Italia) was 
administered intramuscularly, and 2 h later a blood sam-
ple was taken to measure the levels of testosterone and 
17β-oestradiol. After 2 weeks, a second blood test was per-
formed to measure the progesterone levels, as recom-
mended by the manufacturer (off-label).

At the same time, an abdominal ultrasound was per-
formed to evaluate the testicular structure and the adre-
nal glands, and to identify the presence of any functional 
ovarian tissue. A breast ultrasound was then performed 
to complete the study. The ultrasound system used was 
the MyLab 30 Gold VET (Esaote) with a CA123 VET 
micro-convex probe (8–3 MHz; Esaote).

The haematological and biochemical profiles and 
results of the urinalysis were all unremarkable. The tes-
tosterone levels before stimulation were 0.65 ng/ml (ref-
erence interval [RI] 0.05–4 ng/ml) and 7.41 ng/ml  
(RI 4–9 ng/ml) after stimulation. These results are con-
sistent with normal hormone secretion by the testes and 
normal function of the Leydig cells.1,3,22

The 17β-oestradiol level before stimulation was 24.2 
pmol/l (RI <73.4 pmol/l) and 26 pmol/l (RI <220.3 

Figure 1  (a) Clinical manifestation of mammary fibroadenomatous hyperplasia. (b) Cat after 1 week of treatment with 
aglepristone. (c) Complete remission of clinical signs after 4 weeks of treatment. (d) Follow-up after 3 months
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pmol/l) after stimulation. However, the lack of response 
to the stimulation test cannot exclude the presence of 
ovarian tissue or the presence of a hormone-secreting 
testicular tumour,1,16,23,24 especially in cats, where it is not 
proven that this is a useful test.

The progesterone concentrations were 1.5 and 1.7 
nmol/l before and after stimulation, respectively. This 
result allowed us to exclude the presence of ovarian tis-
sue, as the basal RI for a male cat is 1.3–5.4 nmol/l,25 and 
the reported level post-stimulation is >6.3 nmol/l when 
ovarian tissue is present.1,16,18,20,24,26,27

The ultrasound revealed testicular parenchyma of nor-
mal size and structure, and there was no presence of func-
tional ovarian tissue in the abdominal cavity. The adrenal 
glands were normal in appearance and size (0.34 cm both 
right and left), which excluded a possible neoplasm that 
prevented them from producing sex hormones.16,28

Ultrasonography of the mammary glands showed a 
homogeneous glandular structure with regular margins, 
characteristic of benign lesions,29–31 as shown in Figure 2.

A coagulation profile test was then performed as a pre-
ventive measure and normal results were obtained; a 
biopsy of the mammary gland was taken with the cat under 
anaesthesia. The cat was premedicated with 10 mg/ml 
methadone (Semfortan solution for injection; Eurovet 
Animal Health) at a dose of 0.2 mg/kg administered intra-
muscularly, and anaesthesia was induced with 10 mg/ml 
propofol (Proposure solution for injection; Merial Italia) at 
a dose 5 mg/kg administered intravenously. After tracheal 
intubation, anaesthesia was maintained with isoflurane 
(IsoFlo inhalational anaesthesia; Ecuphar Italia).

A breast incisional wedge biopsy was performed, and a 
sample measuring 0.5 × 0.5 × 0.5 cm was taken. Two sim-
ple interrupted stitches with a non-absorbable thread 
(Daclon USP 3/0 EP2) were used to close the wound. The 

sample was placed in 10% buffered formalin and stained 
with haematoxylin and eosin. The histological examination 
showed widespread fibroadenomatous hyperplasia with 
proliferation of the ductal epithelium of the mammary 
glands, which confirmed the diagnosis of MFH (Figure 3 
and Appendix 1 in the supplementary material).10

In addition to the biopsy, an orchiectomy was per-
formed using a routine ‘open’ technique, with two inci-
sions directly on the scrotum.32 Histological examination 
of the testes was normal, excluding the presence of a 
hormone-secreting testicular tumour.3,15,23

The presence of functional ovarian tissue was 
excluded after the abdominal sonography, combined 
with the negative response to progesterone stimulation 
with hCG.1,16 Excluding all possible differential diagno-
ses, our remaining hypothesis was accidental contact 
with hormone-like substances; however, no voluntary 
administration was reported by the owner or found in 
the cat’s medical history.

An insulin-like growth factor-1 test was performed, and 
the value was 100 nmol/l (RI >6.5 and <131 nmol/l; acro-
megaly >131 nmol/l), thereby excluding the pathology.

Treatment for MFH began with subcutaneous admin-
istration of a progesterone receptor inhibitor, aglepris-
tone (Alizin; Virbac), at 15 mg/kg on days 1, 2, 8 and 15. 
The affinity of this molecule for the progesterone recep-
tor displaces natural or synthetic progesterones without 
activating the receptors.6,29,33–35

A broad-spectrum antibiotic was also prescribed to 
treat incidental infections related to the presence of  
necrosis and ulceration in two of the breasts. For this, 
amoxicillin-clavulanic acid (Synulox, palatable tablets; 
Pfizer Italy) was orally administered at a dose of 20 mg/kg 
twice daily (morning and evening) for 2 weeks. A pain-
killer, tramadol HCl (Ultram Altadol, soluble tablets; 

Figure 2  Ultrasonography of mammary glands with a 
homogeneous glandular structure and regular margins, 
characteristic of benign lesions

Figure 3  Histological image of fibroadenomatous hyperplasia. 
Stained with haematoxylin and eosin, × 10 magnification
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Formevet), was also orally administered at a dose of 
2 mg/kg twice daily (morning and evening) for 1 week.

The cat was monitored weekly for 5 weeks to assess 
healing of the ulcerated breasts, control the clinical 
course and confirm the regression of hyperplasia. Six 
days after beginning the therapy, a reduction in size and 
change in the consistency of all mammary glands was 
already evident (Figure 1b).

Complete remission of clinical signs was observed 
approximately 4 weeks later, similar to that reported in 
the literature (Figure 1c).1 Another follow-up was per-
formed 3 months later, with no visible signs of disease 
recurrence observed (Figure 1d).

Discussion
The clinical signs, patient signalment and history, 
together with the biopsy of the mammary gland, con-
firmed the diagnosis of MFH in the cat. It was unlikely 
that the lesions were a malignant neoplasm form owing 
to the young age and sex of the patient. Although male 
cats are significantly less affected by this disease, the 
observed clinical manifestation appeared characteristic.7

Only a few published articles have reported the physi-
ological levels of progesterone and 17β-oestradiol in male 
cats, probably because the disease is not common in these 
patients.25 Occasionally, MFH will resolve spontaneously,5 
as reported in the case of a castrated 1.5-year-old male 
treated with megestrol acetate.9 This disease is only occa-
sionally described in males or females with no history of 
progestogen administration.1,5,6 To the best of our knowl-
edge, this is the first full report of MFH in a male cat.

The role of progesterone in the development of MFH 
seems obvious owing to the full remission of hyperplasia 
observed in the cat after 4 weeks of beginning aglepris-
tone therapy. Aglepristone is a synthetic steroid that 
binds to progesterone (P4) receptors, thereby inhibiting 
the biological effects of progesterone.6,34

Conclusions
Understanding the pathogenesis requires further investi-
gation, especially in the rare cases where the role of these 
compounds is not easily correlated with the appearance 
of clinical signs.6 In the clinical case described here, no 
voluntary administration of progesterone was reported 
by the owner, and there was no detectable increase in pro-
gesterone detected in the cat’s serum. It is important to 
note that some exogenous progestin may be evaluated 
with the tests usually performed to measure progester-
one, which may result in a false increase in this hormone, 
whereas other compounds (medroxyprogesterone ace-
tate, megestrol, proligestone, norethindrone) are not 
measured by normal tests.6,36,37 Therefore, in these cases 
the cat might have come in contact with one of these  
compounds but the serum progesterone assay would  
still be in the normal range. Progestin is a component of 

contraceptive pills, and is also found in some creams and 
lotions and in different types of plants found in the envi-
ronment. The time interval between ingestion of proges-
tins and the appearance of MFH can be longer than 6 
months,36 but if the accidental contact was with human 
progestogens, the effect may be different and may have a 
shorter response time. In the light of the diagnostic tests 
performed and the results obtained, accidental contact 
with hormone-like substances seems to be the only plau-
sible explanation for the cat’s clinical signs.
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