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A B S T R A C T

A 51 years old female patient with granulomatous mastitis diagnosis, was referred to the Medical Mycology
Department “Dr. Dante Borelli” at the Instituto de Medicina Tropical, Universidad Central de Venezuela (IMT-
UCV). Mycological diagnosis demonstrated the presence of intracellular yeast structures suggesting Histoplasma
sp. and also multi-budding structures compatible with Paracoccidioides sp. To the best of our knowledge, this is
the first case report of a granulomatous mastitits due to coinfection of both fungi. 2012 Elsevier Ltd. All rights
reserved.

1. Introduction

Deep mycoses such as Histoplasmosis and Paracoccidioidomycoses
(PCM) may have varied clinical presentations when disseminated.
Patients with HIV/AIDS or any other form of immunosuppression,
frequently develop disseminated forms with muco-cutaneous involve-
ment. PCM occurs in adults between the ages of 30- and 60-years-old,
mainly in male patients as result of endogenous latent foci reactivation.
Most infected individuals living in endemic areas from southern Mexico
to Argentina, will not develop any illness. PCM has a range of clinical
presentations along a spectrum, associated with a specific T cell im-
munity pattern. These individuals exhibit a T-helper [Th-1] immune
response characterized by the release of cytokines that activate mac-
rophages, TCD4+, and TCD8+ cells, resulting in the formation of
compact granulomas and control of fungal replication. In patients with
faulty T-cell mediated immunity, dissemination may occur long after
first exposure, up to 30 years. Symptomatic disease can be unifocal or
disseminated, involving any organ. Most patient have pulmonary in-
volvement; the most common extrapulmonary sites are skin and mu-
cous membranes. Several studies have shown that estrogens as 17β-
estradiol (E2), impair Paracoccidioides spp. morphological transforma-
tion of the mycelial to the yeast form, which may explain the strong
gender differences among adult population. The exact mechanism in-
volved in cell wall remodeling, energy metabolism, and cell signaling
during the mycelium-to-yeast transition remains unclear. For both

entities, the clinical presentation can mimic other conditions, including
malignancy. A case of granulomatous mastitis associated with infection
to Histoplasma sp. and Paracoccidioides sp. is described.

2. Case

A 51-year-old female referred to the Medical Mycology Department
“Dr. Dante Borelli” (IMT-UCV) with diagnosis of granulomatous mas-
titis from an oncologist, presenting with a 4-month history of cutaneous
ulcers. The initial lesion (day 0) started as a 4 centimeter deep nodule
that eventually fistulized draining a serous discharge. During 3 months,
she received several antibiotic treatments including oral Ampicilline/
Sulbactam (day +15) for a month, intravenous Meropenem (day +45)
for ten days and Amikacin (day +60) for ten days, without improve-
ment. Tuberculine test, baciloscopy and culture done on day 80th were
all negative.

A biopsy of the breast tissue performed on day 90th revealed
pseudoepitheliomatous hyperplasia and non-caseating chronic granu-
lomatous inflammation. No foreign material was identified and malig-
nancy was ruled out.

On day 100, the patient's breast showed asymmetric gynecomastia
with abnormal growth of the left breast and multiple painful, non-
healing ulcers with indurated edges and granulomatous aspect affecting
the total surface of the breast (Fig. 1). There were no palpable lym-
phadenopathies. As epidemiologic background, the patient referred
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contact with barnyard birds and farming as a hobby for the previous 10
years using recently for this activity, soil recovered from a racecourse
near of her house. Two months before to the appearance of the cuta-
neous lesions, she experienced productive cough and night fever that
resolved spontaneously, being diagnosed as pneumonia. The patient

referred weight loss of approximately 20 kg in the last 6 months at-
tributed to economic shortage. A chest X-ray, showed patchy opacities
involving both lungs with interstitial pneumonitis pattern (Fig. 2). La-
boratory exams revealed anemia, leukopenia and thrombocytopenia;
the other values were not available. During clinical evaluation, a
sample of a breast ulcer was taken (day +100) and stained with
Giemsa, revealing in the microscope exam 10-μm multi budding ani-
sometric blastoconidia that suggested infection with Paracoccidioides sp
(Fig. 3). Serological screening for HIV infection was negative and sub-
sequent serological tests done with Histoplasma sp. and Paracoccidioides
sp. antigens performed on day +110 showed negative results.

A histological review of the original tissue sampled (day +115) was
performed, and non-caseating granulomatous inflammation as well as
numerous intracellular round shaped microorganisms surrounded by a
clear halo were evidenced (Fig. 4). Special stains (Periodic acid-Schiff,
Gomori's methanamine silver and Acid Fast Bacilli) were performed
confirming the presence of intracellular small yeasts compatible with
Histoplasma sp. and multi-budding anisometric rounded yeasts con-
sistent with Paracoccidioides sp (Fig. 5).

The patient was treated with 400 mgs of Itraconazole for 1 year,
with complete resolution of the cutaneous ulcers and disappearance of
the patchy opacities on the chest X-rays.

3. Discussion

Granulomatous mastitis (GM) is a rare chronic benign inflammatory
pathology of the breast, with remarkable variable etiology, including

Fig 1. Asymmetric and abnormal growth of the left breast and multiple, non-
healing ulcers with indurated edges and granular aspect affecting the total
surface of the breast, additionally nipple inversion.

Fig. 2. Chest X-ray showing patchy opacity involving both lungs with inter-
stitial pattern.

Fig. 3. Large spherical yeast with buds attached by narrow necks and large
blastoconidia with multiple buds suggestive of Paracoccidioides sp. Giemsa stain
(400X).

Fig. 4. Non-necrotizing granuloma, histologically formed by epithelioid his-
tiocytes with small intracellular yeast (asterisk) suggestive of Histoplasma sp.
Large spherical blastoconidia with buds attached by narrow necks (arrow) and
large yeast with multiple buds remindful of Paracoccidioides sp H&E (1000x).

Fig. 5. Microphotography showing suggestive blastoconidia of Histoplasma sp
(red asterisk) and Paracoccidioides sp (red arrow). Grocott methenamine silver
stain (400x). (For interpretation of the references to colour in this figure legend,
the reader is referred to the Web version of this article.)
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infectious and non-infectious causes. Recognizing this entity is im-
portant because it can mimic breast carcinoma, both clinically and
radiographically. Infectious causes of GM include tuberculosis, actino-
mycosis, syphilis and fungal infections among others. It is thought that
those agents trigger the immune system, leading to granuloma forma-
tion. Non-infectious causes include autoimmune diseases such as
Granulomatosis with polyangiiitis, giant cell arteritis, sarcoidosis and
others. All these entities are difficult to distinguish clinically and
radiographically.

In our case, GM was a muco-cutaneous manifestation of the co-in-
fection with Histoplasma sp., and Paracoccidioides sp.

Paracoccidioidomycosis and Histoplasmosis are the most relevant
endemic mycoses in Venezuela [1,2]. In both cases, infection occurs
following inhalation of spores from the mold of the fungus and is
usually asymptomatic and self-limited [3–6]. Sub-clinical hemato-
genous dissemination into other organs after a benign primary lung
infection is well documented [1]. The occurrence of mammary gland
infection in a highly endemic region such as Venezuela, does not sur-
prise [7].

Paracoccidioidomycosis and Histoplasmosis share pathogenesis;
soil-borne spore-containing dust is inhaled by patients and a pulmonary
complex is formed. It is widely documented that Histoplasmosis is a
cosmopolitan disease. Emmons's discovery of Histoplasma sp. in soil,
revealed the basic source of all human and animal infection, and the
recovery of this fungus from the air, substantiate the hypothesis that air
currents spread the spores in the soil reservoirs. The excreta of various
bird species and mammals, when incorporated into the soil, provide
conditions that permits Histoplasma sp. survive the competition of other
soil microorganisms [8].

Paracoccidioidomycosis is restricted to Latin America. The me-
chanism of how Paracoccidioides sp. reaches the soil is unknown. People
at major risk for acquiring the infection are those having a profession or
activity related to the management of soil that could be contaminated
with the fungus, such as agriculture, earthwork, transportation of ve-
getable products and soil preparation for gardening, as in our case
[2,5].

The ecological and weather changes, possibly leads to the hypoth-
esis that both fungi inhabit in the same ecological niche. In Venezuela,
PCM reservareas and endemic areas of histoplasmosis geographically
overlaps [1,2]. The primary infection may precede by many years the
clinical manifestations in the chronic forms, appearing when the in-
dividual no longer lives in an endemic area [2].

There are several reports that associates GM with bacteria such as
Corynebacterium sp. and Mycobacterium tuberculosis [9,10]. However we
found few reports of granulomatous mastitis associated to infection
with Histoplasma sp. or Paracoccidioides sp. in the literature [7,11–15].
To the best of our knowledge, there have been few cases describing
coinfection of both mycoses in a single human host [2,16]. This may be
due to either lack of suspicion or the failure to recognize the causative
agents in tissue sections [17–20]. Nevertheless, it is fair to point out,
that both fungi are difficult to grow and slow-growing in culture, re-
sulting frequently in false-negative cultures [1,7,20].

It is highly recommended to use several diagnostic methods, to
improve the possibility of achieving the diagnosis. However, the direct
microscopic examination of fresh clinical specimens, as well as biopsy
staining with Giemsa or Wright-Giemsa, Gomori-Grocott and PAS, may
facilitate the rapid diagnosis of patients with both mycoses; the thor-
ough search and review of the slides stained especially for fungus by
well-trained personnel, demonstrated the presence of Histoplasma sp.
and Paracoccidioides sp yeast in this case [1,7,11,14]. On the other
hand, delay in the diagnosis while awaiting the results of fungal cul-
tures may lead to a fatal outcome in more severe cases [1].

Fungal agents should be considered always in cases of GM, espe-
cially if the patient has any form of immunosuppression (e.g: post-
transplant, immunotherapy, chemotherapy, malnutrition, stress, etc)
[10–12]. Clinical manifestations in addition to epidemiological data,

must be thoroughly gathered as they may aid in the diagnosis of the
disease [1]. In our case, the patient referred gardening as hobby and
also was malnourished. Use of fungal-specific stains, culture, histo-
pathological exam of clinical samples obtained from suspected lesions
and serology should be done to confirm the clinical diagnosis [17–19].

We recommend treatment of the co-infection with these fungi using
6–11mg/kg of oral itraconazole for a 1-year period.

In Venezuela, as well as in other countries where PCM and
Histoplasmosis are endemic, clinicians must bear these mycoses in
mind, specially when dealing with patients having non-healing granu-
lomatous cutaneous lesions. Seeking epidemiological clues and a
throughful evaluation of general health conditions and backgrounds
during examination is very important. Proper mycological and histo-
pathological exam of the lesions is also a key tool to achieve an early
diagnosis of both mycoses and avoid evolution of the disease [1,2,15].
As more cases of GM clinically simulating carcinoma are detected,
mycotic mastitis should become more frequently recognized [7].
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