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Abstract

Background: Cystic neutrophilic granulomatous mastitis (CNGM) is an uncommon and recently described pattern
of granulomatous mastitis. To our knowledge, no cases have been described during chemotherapy for invasive
breast cancer.

Case presentation: A 42-year-old female patient had a diagnosis of invasive breast carcinoma (3-cm nodule).
During neoadjuvant chemotherapy, she presented with an enlargement of the breast nodule that measured 7.0-cm
on palpation. The lesion did not show typical inflammatory clinical findings and simulated tumor progression. A
core biopsy showed granulomas with pseudocystic spaces with gram-positive bacilli (Corynebacterium sp.), and
numerous circumjacent neutrophils. She was treated with antibiotics and resumed chemotherapy. Surgical
specimen showed a 1.0-cm residual carcinoma and extensive xanthogranulomatous inflammation with no evidence
of residual CNGM.

Conclusion: CNGM is usually associated with typical clinical presentation of mastitis. It is an important pattern of
granulomatous inflammation to be recognized in the breast since it directly impacts treatment. The present case
highlights its potential occurrence during chemotherapy treatment of breast cancer mimicking progression of
breast malignancy.
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Backgrounds
Cystic neutrophilic granulomatous mastitis (CNGM) is
an uncommon and recently described pattern of granu-
lomatous mastitis (D’Alfonso et al. 2015; Johnstone et al.
2017; Gautham et al. 2019; Wu and Turashvili 2020). No
cases have been described during chemotherapy for

invasive breast cancer. To the best of our knowledge,
only a similar but not identical case of a 50-year-old fe-
male patient presented CNGM 3 years after treatment of
breast cancer by surgery, chemotherapy and radiation
therapy (Troxell et al. 2016) has been reported
previously.
CNGM is rare and diagnosed in less than 1% of all

breast specimens. It is characterized by suppurative lipo-
granulomas composed of central lipid vacuoles with sur-
rounding neutrophils and an outer cuff of epithelioid
histiocytes. Some of the lipid vacuoles may show gram-
positive bacilli usually documented as Corynebacterium
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sp. It occurs in parous women with a mean age of 35
years (Wu and Turashvili 2020).

Case presentation
A 42-year-old female patient sought medical assistance
due to a palpable nodule in the right breast noted 3
months earlier. She had history of three pregnancies,
two children and one abortion – first son at 27-year and
5 years of lactation. She had no history of previous breast
disease, familial history of breast cancer or use of ex-
ogenous hormones. At physical examination, a firm nod-
ule was palpable at the upper outer quadrant of the right
breast and one enlarged lymph node at the right axilla.
The ultrasonography showed BI-RADS 4c lesion and
magnetic resonance imaging revealed a 3-cm irregular
nodule (type III curve) and a 2.4-cm axillary lymph node
(Fig. 1). A core biopsy yielded a diagnosis of invasive
breast carcinoma of no special type, Nottingham histo-
logic grade 3, ER positive (15–20%), PR positive (1–2%),
HER2 negative (0 score), Ki67: 70–75%. Fine-needle as-
piration of the axillary lymph node was negative for
malignancy.
The patient was treated with neoadjuvant chemother-

apy with Doxorubicin and Cyclophosphamide (AC)
dose-dense (with prophylactic granulocyte colony-
stimulating factor) for 4 cycles, followed by weekly Pacli-
taxel plus Carboplatin for 12 cycles. It was noted a re-
duction of the breast nodule on palpation after the first
two cycles of AC protocol. The patient did not develop
neutropenia during chemotherapy. After the third cycle
of Paclitaxel and Carboplatin treatment, she presented
with an enlargement of the breast nodule that measured
7.0-cm on palpation, localized in the upper outer quad-
rant and transition between outer quadrants. The lesion

did not show typical inflammatory clinical findings, and
simulated tumor progression (Fig. 2a, b, c). A new core
biopsy showed granulomas with pseudocystic spaces
with gram-positive bacilli (Corynebacterium sp.), and nu-
merous circumjacent neutrophils (Fig. 3a-f). Special
stains were negative for fungi and acid-fast bacilli. The
patient was treated with Clindamycin and Ciprofloxacin
for seven days, resumed chemotherapy program and was
submitted to breast-conserving surgery with oncoplastic
technique, plus sentinel lymph node biopsy and contra-
lateral breast symmetrization. Surgery was performed 3
weeks after the end of neoadjuvant chemotherapy. The
pathology study of the surgical specimen showed a re-
sidual 1.0-cm invasive breast carcinoma of no special
type Nottingham histologic grade 3 – AJCC partial re-
sponse (Fig. 2d), in a tumor bed of 3-cm that showed ex-
tensive areas of xanthogranulomatous inflammation
(Fig. 4), with foreign body type giant cells, suppurative
inflammation, with three negative axillary lymph nodes.
There were no residual areas of cystic neutrophilic
granulomatous mastitis, no gram-positive bacteria, fungi
or acid-fast bacilli were detected. On follow up (53
months), the patient is using ovarian suppression with
an aromatase inhibitor. She has no evidence of active
cancer disease or signs or imaging findings of mastitis.
Patient follow-up includes mammography and annual
breast ultrasound, and both are without pathological
findings.

Discussion
CNGM is typically unilateral (< 10% bilateral) and the
most common clinical findings are breast mass (53%),
pain (12%), abscess (12%) nipple discharge (11%) and
erythema (11%). Ultrasound is the preferred imaging

Fig. 1 Magnetic resonance imaging (prior to first biopsy). The right breast shows a dense nodule with irregular contours and heterogenous
contrast enhancement
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Fig. 2 A 7.0-cm tumor in the upper outer quadrant and transition between outer quadrants, without typical inflammatory clinical findings (green
circle) next to the residual nodule after neoadjuvant chemotherapy (pink circle) (a). Ultrasonography appearance of the residual nodule
(corresponds to que pink circle in figure (a)) (b) and the new “tumor” area (corresponds to que green circle in figure (a)) (c). In d, the residual
tumor shows frequent mitoses and high-grade cytology and architecture (HE, 400x)

Fig. 3 Core biopsy of the 7-cm mass in the right breast: non-necrotizing granulomas with mixed lobulocentric infiltrate (rich in neutrophils)
associated with pseudocystic spaces (a-e). Gram-positive bacilli in Gram stain (400x) (f)
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test and has shown mass (72%), duct dilatation (11%),
abscess (6%), edema (6%) and fluid collection (6%).
Mammography usually shows mass or asymmetry and
60% of all cases evaluated for Breast Imaging Report-
ing and Data System were categorized as BI-RADS 4
(suspicious of malignancy) (Wu and Turashvili 2020).
CNGM is a distinctive morphologic form of granu-

lomatous lobular mastitis that shows granulomas with
pseudocystic spaces containing numerous circumjacent
neutrophils and is more commonly associated with the
presence of Corynebacterium sp. (Renshaw et al. 2011;
Troxell et al. 2016; Shoyele et al. 2018). Gram positive
bacteria can be detected in 58% of all cases of CNGM
(Wu and Turashvili 2020). In a recent series of 19 cases,
Sangoi reported that thicker sections (6 μm) for Gram
stain improved detection from 37 to 58% (Sangoi 2020).
Corynebacterium species are difficult to culture and the
ability to isolate them in series of CNGM ranged from
17 to 93% (Wu and Turashvili 2020). Pathologists play
an important role on identifying this unique pattern of
granulomatous mastitis. Even though typical gram-
positive bacilli may not always be found, CNGM should
be rendered on morphologic basis and commented.
Granulomatous lobular mastitis is an idiopathic and

uncommon condition that usually affects women after
delivery (with a mean interval of 2 years) and may simu-
late abscess or malignancy on clinical and imaging evalu-
ations. Granulomatous lobular mastitis is centered in
lobules, may show poorly formed granulomas, and is
usually associated with dense inflammatory infiltrate
with plasma cells, fat necrosis and abscesses. In contrast,
sarcoidosis shows widespread distribution of well-
formed granulomas and lacks extensive associated in-
flammation or necrosis and abscesses. Mammary duct
ectasia is a inflammatory process centered on ducts that
may show giant cells but lacks well-formed granulomas
and does not have strong association with postpartum.
In puerperal, there is association with recent delivery

and bacterial infection can de documented (Hoda et al.
2014). Among infectious causes of granulomatous in-
flammation in the breast, well known etiologies are tu-
berculosis and cat scratch disease (Hoda et al. 2014).
Fungal and parasites are also possible etiologic agents
(Illman et al. 2018). In such cases, clinicopathological
correlation is helpful and definite diagnosis relies on dir-
ect detection of microorganisms. Other mechanisms for
granulomatous lesions of the breast include reaction to
oral contraceptives, reaction to foreign materials, auto-
immunity, and local reaction to extravasated secretion of
mammary glands.
Chemotherapy-induced neutropenia is common and

low absolute neutrophil count (< 500 cells/mm3) develop
in up to 37% of all breast cancer patients during adju-
vant chemotherapy. This side effect is associated with
life-threatening infections and may lead to chemother-
apy dose reductions or delays that may reduce the rela-
tive dose intensity, thus impacting on early and long-
term outcomes (Crawford et al. 2004; Fontanella et al.
2014). In the present case, the patient used prophylactic
granulocyte colony-stimulating factor (Weycker et al.
2019; Papakonstantinou et al. 2020) and did not develop
neutropenia during neoadjuvant treatment. Mastitis is
not a common site of infection among neutropenic
breast cancer patients.

Conclusion
Cystic neutrophilic granulomatous mastitis is an uncom-
mon and recently described pattern of granulomatous
mastitis. The present case highlights its potential occur-
rence during chemotherapy treatment of breast cancer
mimicking progression of breast malignancy. It is an im-
portant pattern of granulomatous inflammation to be
recognized in the breast since it directly impacts
treatment.
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