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Abstract

Background: Fibroadenomatous changes (FAC) of the mammary gland in cats represents a benign, progesterone-
associated fibroglandular proliferation of one or more mammary glands that may occur in intact female cats at the time
of puberty, during pregnancy or pseudopregnancy, or in female and male cats of any age under progestin treatment.
Nowadays, the elective treatment of FAC is based on the progesterone antagonist aglepristone. This study aimed
to report the treatment of FAC with a combination of drugs designed to preserve mammary gland integrity, even in
pregnant cats.

Case Description: Eight sexually intact female cats with FAC showed mammary glands that were symmetrically
enlarged and inflamed in all cases, and the skin was ulcerated in six cats. Four cats were on days 25-32 of pregnancy at
presentation. Non-pregnant cats were treated with aglepristone and with a dietary supplement containing maltodextrin
and bromelain. The mammary glands were massaged daily with an Aloe vera emollient gel. If the gland was inflamed
or ulcerated, broad-spectrum antimicrobial, and anti-inflammatory treatments were given, and the ulcers were treated
topically with a hypericum and neem-based cream. Two of the four pregnant cats were treated with the same therapeutic
schedule plus cloprostenol to facilitate uterine emptying. Two pregnant cats underwent the same protocol except for
aglepristone, which was not administered to safeguard the litter and see if the adjuvant therapy worked independently.
At term, they delivered four and three kittens, respectively, that were normally nursed and weaned after 40 days. In
all the studied cases, the mammary gland reduced in size 2-3 weeks after the start of the treatment and completely
remitted after 4-5 weeks.

Conclusion: This case series encourages adjuvant therapy in the course of FAC to preserve mammary gland integrity
and functionality. Exploiting the natural decline of progesterone at the end of pregnancy (or pseudopregnancy), the
therapy may also be used without aglepristone, when its use has other limitations.
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Introduction

Fibroadenomatous changes (FAC) of the mammary
gland in cats, also referred to as fibroepithelial or
fibroadenomatus mammary hyperplasia, fibroadenoma
complex, or mammary hypertrophy, are benign
proliferations of the mammary ducts and mainly of
the periductal connective tissue under progesterone
dependence. The disease usually occurs in unspayed
female cats at the time of puberty, during pregnancy
or pseudopregnancy, or in female and male cats of any
age under progestin treatment (Allen, 1973; Zappulli
et al., 2019). Progesterone drives the development and
growth of the mammary gland through the progesterone
receptor on stromal and epithelial cells (Martin De Las
Mulas et al., 2000). Some other local growth factors
are probably involved even though progesterone is
the main inductor of FAC (Mol et al., 1996). Two
ultrasound and gross patterns have been described:

the solid type with scant fluid accumulation and the
parenchymal intraductal pattern with fluid-filled spaces
(Hayden et al., 1989; Payan-Carreira, 2013). The two
patterns can be combined in the same lesion or one
can be predominant. The affected mammary gland
shows a rapid increase in size diffusely, symmetrical
or asymmetrical, ranging from 1.5 to even 18 cm
(Payan-Carreira, 2013). In severe cases, some patients
had erythematous and necrotic areas on their skin
with systemic symptoms such as anemia, fever,
tachycardia, apathy, and anorexia (Loretti et al., 2004).
The severity of the disease has encouraged in the past
non-conservative treatments such as ovariectomy
to remove the source of progesterone associated or
not with a total or partial mastectomy to remove the
damaged mammary glands. Excision of the ovaries
usually leads to regression of the mammary tissue
within 3 to 4 weeks, but in some cases, regression is
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not achieved (Gorlinger et al., 2002; de Melo et al.,
2020). Mastectomy is a difficult procedure to perform
in FAC-affected cats because of the extensiveness of
the mammary glands and the poor survival rate; it is the
last treatment option to be considered in non-responsive
lesions or when the mammary gland presents extensive
necrotic changes (Payan-Carreira, 2013). The use
of aglepristone as the elective drug for the treatment
of FAC has been exploited (Wehrend et al., 2001;
Gorlinger et al., 2002; Vitasek and Dendisova, 2006;
de Melo et al., 2020), reducing but not cancelling the
number of cats that need a mastectomy. Finally, there
are no therapeutic schedules to treat FAC in pregnant

Table 1. Summary of the clinical findings in the case series.

female cats without compromising fertility, lactation,
and litters. The purpose of the present study is to report
a case series of four non-pregnant, and four pregnant
female cats with FAC treated conservatively with a
combination of drugs and nutraceuticals.

Case Details

Eight intact female cats were referred for the treatment
of FAC between 2015 and 2020. Ages at admission
ranged from 8 to 12 months (Table 1). Four cats were
domestic shorthair (C1, C2, C5, and C8), two cats were
Maine Coon (C3 and C6), and two were Persian (C4 and
C7). None of the cats received exogenous progestins

Cases Signalment Clinical signs Treatment Follow-up
Cl DSH, 1 year Symmetrical and painful Aglepristone, antibiotics, After 2 weeks reduction of the
enlargement of MGs with anti-inflammatory, plus MGs, no inflammation; after 4
inflamed skin and ulcerations, maltodextrin and bromelain, weeks, complete remission.
tachycardia, lethargy, and hypericum and neem, and
anorexia. aloe.
C2  DSH, I year Symmetrical and painful Aglepristone, antibiotics, After 3 weeks reduction of the
enlargement of MGs with anti-inflammatory, plus MGs, no inflammation, ulcers and
inflamed skin and ulcerations, maltodextrin and bromelain, necrosis; after 5 weeks, complete
tachycardia, lethargy, and and aloe. remission.
anorexia.
C3 MC, 8 Symmetrical and painful Aglepristone, antibiotics, After 3 weeks reduction of the
months enlargement of MGs with anti-inflammatory, plus MGs, no inflammation, ulcers and
inflamed skin and ulcerations, maltodextrin and bromelain, necrosis; after 5 weeks, complete
tachycardia, lethargy, and hypericum and neem, and remission.
anorexia. aloe.
C4 P, 9 months Symmetrical enargement of Aglepristone, plus After 2 weeks reduction of the
MGs maltodextrin and bromelain, MGs; after 4 weeks, complete
and aloe. remission.
C5 DSH, 1 year Symmetrical and painful Aglepristone, antibiotics, Bloody vaginal discharge for 1
enlargement of MGs with anti-inflammatory, plus week, after 3 weeks reduction
inflamed skin and ulcerations, maltodextrin and bromelain, of the MGs, no inflammation,
tachycardia, lethargy, and hypericum and neem, and ulcers and necrosis; after 5 weeks,
anorexia, pregnancy 28th day. aloe. complete remission.
C6 MC, 1 year Symmetrical enargement of Aglepristone, plus Bloody vaginal discharge for 1
mammary glands, pregnancy maltodextrin and bromelain, week, retained placenta treated
25th day, early sign of embryo and aloe. with cloprostenol; after 2 weeks
resorption reduction of the MGs; after 4
weeks, complete remission.
C7 P, 9 months Symmetrical and painful Antibiotics, anti-inflammatory, After 3 weeks reduction of the
enlargement of mammary glands plus maltodextrin and MGs, no inflammation, ulcers and
with inflamed skin, tachycardia, bromelain, and aloe. necrosis; after 5 weeks, complete
lethargy, and anorexia; remission; delivery at term of 4
pregnancy 30th day. kittens, nursed and weaned.
C8 DSH, 1 year Symmetrical and painful Antibiotics, anti-inflammatory, After 3 weeks reduction of the

enlargement of mammary glands
with ulcerations, lethargy, and
anorexia; pregnancy 32nd day.

plus maltodextrin and
bromelain, hypericum and
neem, and aloe.

MGs, no inflammation, ulcers and
necrosis; after 4 weeks, complete
remission; delivery at term of 5
kittens,nursed and weaned.

DSH: domestic shorthair; MC: Main Coon; P: Persian, m: months; y: years; w: week; MG: mammary gland.
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but had a history of recent heats. Four cats (C5, C6, C7,
and C8) had been mated and were between the 25th and
32nd day of pregnancy at presentation. The mammary
glands were bilaterally enlarged, and no milk secretion
was detected. Skin ulceration, inflamed, and painful
mammary glands were present in six cases (C1, C2,
C3, C5, C7, and C8) (Fig. la and b). General signs
(tachycardia, lethargy, and anorexia) were strongly
related to these changes. The diagnosis of FAC was
based on clinical symptoms. Fine-needle aspiration
biopsy of the mammary tissue was performed to
support the clinical diagnosis. The combination of
glandular-epithelial tissue and mesenchymal cells and
the absence of prevalent immune cell populations in

the cytologic smears allowed to exclude malignant
growth or mastitis. Ultrasound examination of the
mammary gland and doppler was employed to evaluate
the structure and vascularization of the enlarged gland.
FAC presented mainly as a well-circumscribed solid
mass of granular, slightly hyperechoic texture, with
regularly delimited margins. There was a uniform
distribution of vascularity. Anechoic areas were present
in the parenchyma and outside the margins (Fig. 2).
Owners gave their consent to conservative treatment
to preserve fertility and the integrity of the mammary
glands. Mastectomy was not performed in any cases.
Non-pregnant cats (C1, C2, C3, and C4) were treated
on two consecutive days with subcutaneous injections

Fig. 1. (a) Case C1. Severe FAC with ulcers and painful glands. Resolution after 2—-3 weeks with the proposed combination of drugs
and nutraceuticals. (b) Case C7. A pregnant Persian female cat with enlarged mammary glands (FAC) and inflamed skin. 21 days
after treatment note the mammary gland involution. (c) Case C8. A 1-years-old domestic shorthair female cat, exhibiting FAC with
ulcers during pregnancy, treated without aglepristone to preserve litters.
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Fig. 2. Case C2. Ultrasound image of FAC revealed a solid
pattern with a small cystic area and abundant oedema in the
perimammary region.

of 15 mg/kg Aglepristone (ALIZIN; Virbac, Carros,
France). The treatment was continued weekly with a
single injection until the resolution of signs. If signs
of ulcers, inflammation, or necrosis were evident in
at least one mammary gland, 12.5 mg/kg q 12 hours
of amoxicillin / clavulanic acid tablet formulation
(SYNULOX; Zoetis, Rome, Italy) and 0.1 mg/kg q 24
hours of meloxicam (MELOXORAL oral suspension
0,5/ml; Dechra Veterinary Products, Turin, Italy)
for the first day, followed to 0.05 mg/kg q 24 hours
was given for 5—6 days. Furthermore, an oral dietary
supplement containing maltodextrin and bromelain
(BROSPET,; Aurora biofarma, Milan, Italy) was
administered once a day for the treatment period.
Ulcers were treated topically twice daily with a cream
containing hypericum and neem extract (HYPERMIX;
Rimos, Mirandola, MO, Italy). The enlarged mammary
glands were daily massaged with an emollient gel
based on Aloe vera (ALOPET GEL; linea Angel Ariel,
Grancona, VI, Italy). Two of the four pregnant female
cats were treated with the same schedule for the severe
enlargement and ulceration of the mammary glands
(C5) and early signs of fetal resorption, deduced by
the slow heart rate and the increased echodensity of
amniotic fluid (C6). After 1 week, they presented
bloody vaginal discharge, and ultrasound revealed four
placental remnants in a cat (C6) (Fig. 3). Cloprostenol
(ESTRUMATE; MSD Animal Health, Segrate, MI,
Italy) at the dosage of 1.5 mcg/kg was given for three
consecutive days to facilitate uterine emptying. Two
pregnant female cats (C7 and C8) were treated with
the schedule less the aglepristone drug to preserve
the litters. In all the cases studied, after 2-3 weeks,
the mammary gland reduced in size, and no ulcers or
necrotic areas were detected, and after 4-5 weeks, the
lesion was not more recognizable. At term, pregnant
queens C7 and C8 delivered four and three Kkittens,

Fig. 3. Case C6. A pregnant 1-years-old Maine Coon cat with
FAC presenting placental remnants at ultrasound after the
treatment with aglepristone.

which were normally nursed and weaned after 40 days
(Fig. 1c). The case series is summarized in Table 1. A
1-year follow-up reveals no recrudescences of FAC in
treated animals.

Discussion

The reported cases were affected by the classical form
of spontaneous FAC. They were all young cats with a
history of no progestin treatment. The mammary glands
were symmetrically enlarged, and, in the last instance
they were responsive to therapy. Progestin treatments
are sometimes associated with unresponsive forms of
FAC in female and even in male cats (Gorlinger et
al., 2002; de Melo et al., 2020). Young animals are
more affected for an unknown reason (Gorlinger et
al., 2002), perhaps for the fact that they present an
increased ratio of spontaneous ovulation (Gudermuth
et al., 1997). FAC is a rapid growth of the mammary
gland as an exaggerated answer of the first progesterone
expositions. The first goal of the therapeutic approach
should focus on the removal of the progesterone.
Aglepristone is a progesterone receptor blocker, and
the result of this case series confirms that it is the first-
line drug to treat FAC (Gorlinger et al., 2002), mainly
in non-pregnant and progestin-treated cats. In our
experience, ulcers, necrosis, and mastitis are the main
risk of FAC and affect the complete involution of
the gland also after therapy. In these cases, partial or
total mastectomy may be considered (Payan-Carreira,
2013) with loss of the reproductive value of the cat.
This case series suggested that adjuvant therapy may
facilitate involution, reducing oedema, infection, and
necrotic changes. Despite the low number of cases
of pregnant cats with effective resolution and the
lack of a control group or experimental design, the
proposed therapeutical approach has been possible to
preserve the integrity of the mammary gland without
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the necessity of a mastectomy. Broad-spectrum
antimicrobial treatment and nonsteroidal anti-
inflammatory drugs may help treat infected, inflamed,
and painful mammary glands (Payan-Carreira, 2013).
The frequent occurrence of oedema suggested the
adjuvant use of a dietary supplement containing
maltodextrin and bromelain. The substances reduce
oedema, bruising, pain, and healing time following
trauma or surgical procedures (MacKay and Miller,
2003). A topic medication of ulcers in FAC with neem
and hypericum was applied for the high antioxidant,
anti-inflammatory, and antimicrobial activity (Wolfle
et al., 2014). Finally, energic massage with emollient
creams was administered to facilitate mammary
circulation and give the cat relief. The choice of a
topical application of aloe is supported by its anti-
inflammatory and anti-oedema pharmacological
property and the presence of angiogenic factors (Drudi
et al., 2018). The maintenance of pregnancy in the cat
also requires the presence of progesterone.

Consequently, the cats with FAC that are pregnant
abort after treatment with aglepristone (Gorlinger et al.,
2002). There is some evidence that the drug does not
work well in cats as an abortive agent, not capable of
emptying the uterus. Endometritis and retained placenta
or fetuses have been reported (Gorlinger et al., 2002;
Fieni et al., 2006; Georgiev and Wehrend, 2006). The
use of an ecbolic as prostaglandin is then recommended
in association (Fieni et al., 2006). In two pregnant cases
with FAC, the schedule was modified to preserve litters
eliminating the aglepristone and exploiting the normal
decline of progesterone at the end of pregnancy. After
delivery, FAC may evolve in mastitis (Burstyn, 2010;
Payan-Carreira, 2013). Kittens have been reported to
be unable to nurse satisfactorily with offspring death
over a short time period (Payan-Carreira, 2013). In
this series, the two pregnant cases normally nursed and
weaned kittens, despite the presence of a severe FAC
with necrotic changes at presentation. Considering
the similar time of recovery in the reported cases, it is
possible to hypothesize that, in non-pregnant cats, the
decline of progesterone after pseudopregnant cats may
act in the same way and aglepristone, in some specific
cases, could be not administered. These findings and
considerations on FAC certainly require further studies.
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