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A 44-year-old woman presenting with pus-like discharge from the nipples visited our hospital for scleritis. Subcutaneous in-
duration and ulceration were found on her breast. She was diagnosed with granulomatosis with polyangiitis (GPA) considering
scleritis, sinusitis, cutaneous granuloma formation, and antiproteinase 3-antineutrophil cytoplasmic antibodies and was suc-
cessfully treated with glucocorticoids. Fifteen months later, she developed pulmonary consolidation and a right breast nodule.
Biopsies of the breast nodule showed granulomatous vasculitis, and she was treated with rituximab. While breast involvement in

GPA is rare, unilateral breast mass is a typical clinical feature; thus, GPA should be considered in such cases.

1. Introduction

Granulomatosis with polyangiitis (GPA) is a systemic nec-
rotizing vasculitis associated with the presence of anti-
proteinase 3-antineutrophil cytoplasmic antibodies (PR3-
ANCA). The most common sites of organ involvement are the
upper and lower respiratory tracts and kidneys, and clinical
manifestations are granulomatous and necrotizing inflam-
matory lesions and rapidly progressive pauci-immune glo-
merulonephritis [1]. By contrast, breast involvement in GPA
is rare [2-4]; as far as we could find in the English literature,
only one case has been reported in Japan [5]. A unilateral
breast tumor-like lesion is a typical clinical and imaging
feature and is sometimes misdiagnosed as breast cancer. We,
herein, report the case of a patient with GPA who presented
with bilateral breast lesions as initial symptoms.

2. Case Presentation

A 44-year-old woman visited the department of ophthal-
mology in our hospital because of hyperemia in both eyes,
which had rapidly worsened two months prior. She was

diagnosed with bilateral necrotizing scleritis (Figure 1(a))
and was referred to our department to assess the involve-
ment of an autoimmune disease. Her medical history
revealed that she had been experiencing pus-like discharge
from bilateral nipples for the past three months and had thus
visited a dermatologist; she was treated with antibiotics, but
there was no improvement. More recently, she had suffered
from nasal congestion and discharge. She was afebrile, and
auscultation revealed no rales in her lung fields and no
abnormal heart sounds. Subcutaneous induration was ob-
served in both breasts, along with discharge from the nipples
(Figure 1(b)). Pale erythema and a skin ulcer were found on
the right breast (Figure 1(c)). No lymph node enlargement
was observed from the neck to the axilla. Laboratory test
results showed an elevated white blood cell count (10,730/
uL) with high polymorphonuclear neutrophil level (70.1%),
normal liver and renal function, C-reactive protein (CRP) in
almost normal range (1.2mg/L), and a slightly elevated
erythrocyte sedimentation rate (ESR) (48 mm/h). Immu-
nological tests were negative for rheumatoid factor, anti-
nuclear antibodies, and myeloperoxidase- (MPO-) ANCA;
however, PR3-ANCA was slightly elevated (5.9 U/mL;
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FIGUrE 1: (a) Clinical pictures of the patient’s bilateral necrotizing scleritis. (b) Discharge from her nipples (arrow). (c) Pale erythema

(arrowhead) and a skin ulcer (arrow) on the right breast.

normal value <2.0 U/mL). The patient tested negative for
tuberculosis (TB) in an interferon-y releasing assay. Uri-
nalysis showed no abnormalities, including hematuria and
proteinuria. Computed tomography (CT) of the thorax
indicated no abnormalities in the lung fields; however, tu-
mor-like lesions were found in her breasts (Figure 2(a)). CT
of the paranasal sinuses showed sinusitis in the right
maxillary sinus, and nasopharyngolaryngoscopy demon-
strated purulent discharge from the middle meatus. Mam-
mography demonstrated a round, microlobulated, and high-
density mass lesion in the right breast, which was classified
as category 4, and a 7.5 cm circumscribed, round, and high-
density mass lesion in the left breast, which was classified as
category 3 (Figure 3). Ultrasonography demonstrated a well-
defined, rough-margined, heterogeneous, low-echoic, and
unmeasurable giant mass lesion in the left breast and an
irregular-shaped, ill-defined, heterogeneous mass lesion in
the right breast. Breast cancer, fibroadenoma, sclerosing
adenosis, mastitis, and abscess formation were differential
diagnoses.

A bacterial culture test and cytological examination of
the exudate from the nipples were performed to differ-
entiate between infection and neoplastic lesions. Although
a small amount of Serratia marcescens, Corynebacterium
species, Anaerococcus species, Finegoldia magna, and
Peptoniphilus species were present in the bacterial culture,
infectious mastitis was ruled out considering her clinical
course. Cytology revealed infiltration of inflammatory cells,
which were mainly lymphocytes and agglomeration of

epithelioid cells containing multinucleated giant cells,
without malignant cells. Core needle biopsy of her left
breast (from the location of the arrow in Figure 2(a))
showed inflammatory cell infiltration consisting
of lymphocytes with surrounding fibrotic lesions without
vasculitis. A biopsy of a skin ulcer on the right chest wall
(from the location of the arrow in Figure 1(c)) showed
granuloma formation, including lymphocytes and plasma
cells outside the blood vessels without vasculitis. These
lesions were suspected as granulomatous mastitis consid-
ering breast imaging, nonsignificant bacterial culture, and
cytological and pathological examination. Based on the
presence of bilateral scleritis, cutaneous granuloma for-
mation, inflammatory breast masses, right maxillary si-
nusitis, and PR3-ANCA positivity, the patient was
diagnosed with a probable case of localized GPA according
to the diagnostic criteria of the Ministry of Health, Labor
and Welfare of Japan. She was treated with methylpred-
nisolone pulse therapy, followed by a daily dose of 40 mg of
prednisolone (PSL) and trimethoprim/sulfamethoxazole.
Her symptoms improved, and the titers of CRP, ESR, and
PR3-ANCA were normalized. Fifteen months later, when
PSL was tapered to 5 mg/day, she complained of cough and
nasal discharge. The titer of CRP and ESR had increased to
95.8 mg/L and 80 mm/h. The PR3-ANCA titer had in-
creased to 26.5 U/mL, and whole-body CT revealed pul-
monary consolidation in the right lower lobe (Figure 2(b))
and a small nodule in the right breast (Figure 2(c)) as new
lesions with recurrence of maxillary sinusitis (Figure 2(d)).
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FIGURE 2: (a) Computed tomography showing tumor-like lesions in the patient’s breasts (right, arrowhead; left, arrow) on the first
admission. (b) Whole-body computed tomography revealing pulmonary consolidation in the right lower lobe (circle). (c) A small nodule in
the right breast (arrow), and (d) recurrence of right maxillary sinusitis (arrow) during the second admission.
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FIGURE 3: Mediolateral oblique (a, b) and craniocaudal (¢, d) mammography demonstrates a round, microlobulated, and high-density mass
lesion in the right breast (a, ¢) and circumscribed, round, and high-density mass lesion in the left breast (b, d).

A biopsy of the small nodule in the right breast (from the
location of the arrow in Figure 2(c)) showed lymphocyte-
dominant inflammatory cell infiltration and granulomas
with polynuclear giant cells around the blood vessels in the
subcutaneous fat layer, which can be interpreted as nec-
rotizing granulomatous vasculitis (Figures 4(a) and 4(b)).
Granulomatous lesions were found in the nasal cavity, and
a biopsy of this site showed necrotizing granulomatous

inflammation with giant cells. These lesions did not contain
caseous necrosis. Thus, the diagnosis was conclusively
confirmed as a case of localized GPA; daily PSL was in-
creased to 10mg, and remission induction therapy for
GPA, consisting of four once-weekly doses of 375 mg/m?
rituximab (RTX), was introduced. After treatment, all
symptoms gradually resolved, and the titers of CRP, ESR,
and PR3-ANCA normalized.
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FiGURe 4: Histopathological findings of the biopsy of the nodule in the right breast. Lymphocyte-dominant inflammatory cell infiltration
and granulomas with polynuclear giant cells (arrow) are visible around the blood vessels in the subcutaneous fat layer with hematoxylin and
eosin staining (a). Verhoeff’s Van Gieson staining shows destruction of the elastic plate (b) (arrowheads).

3. Discussion

Considering the overall clinical course and the positive PR3-
ANCA titer, this case was confirmed as a localized form of
GPA. However, the initial symptom was pus-like discharge
from the nipples that had developed three months prior to
hospitalization. Breast lesions in GPA are extremely rare,
with 35 cases (clinical and pathological features summarized
in Table 1) reported to date since the first report by Elsner in
1969 [4-31]. In brief, the female sex was dominant (33
cases), and only two male patients have been reported with
GPA complicated by breast lesions [15]. The age ranged from
28 to 81 years, and the average age was 49 years. Ten cases
were either positive for cytoplasmic-ANCA or PR3-ANCA,
four cases were negative for ANCA, and no cases were
positive for MPO-ANCA. There were 28 cases of unilateral
breast lesions, 18 of which were predominant on the right
side. Seven cases had bilateral breast lesions, as in our case.
Breast lesions were initial symptoms and associated with
systemic GPA-related lesions in 19 cases, and in 15 cases,
breast lesions developed after GPA diagnosis. Breast lesions
were characterized by nodule and mass formation in 31
cases, and only one case had discharge from the nipple [6];
there were also six cases of ulceration. In previous reports,
most patients utilized glucocorticoid (28 cases) and/or cy-
clophosphamide (16 cases) treatment. Four patients re-
ported using RTX, and in all cases, remission was achieved
with RTX [26-28, 32]. In our case, sinusitis and pulmonary
lesions rapidly improved after RTX administration, and
there were no breast lesion recurrences.

Ren et al. reviewed breast lesions in systemic vasculitis
and described the characteristics of mammographic and
ultrasound findings [2]. Accordingly, mammography
revealed increased dense mammary parenchyma, hetero-
geneous breast tissue, vascular calcification, skin or tra-
becular thickening, and nodular masses. Meanwhile, breast
ultrasonography revealed skin thickening, lesions with or
without necrosis or calcifications, hypoechoic mammary
parenchyma or infiltration of the breast, and penetration of
the blood vessels. However, no radiological and ultra-
sonographical findings characteristic of vasculitis were

described [2]. In our case, although breast cancer, fibroa-
denoma, sclerosing adenosis, mastitis, and abscess forma-
tion were differential diagnoses, a pathological examination
was necessary for a definitive diagnosis. In our literature
review, of the 34 cases with pathological findings, 25 had
necrotizing granulomatous vasculitis that could be defini-
tively diagnosed as GPA, and other pathological findings
included inflammatory changes with giant cells, panniculitis,
and granulomatous mastitis [4]. According to Allende et al,,
the pathological diagnosis of breast lesions is challenging
because small biopsy materials obtained by core needle
biopsy made it difficult to conclusively diagnose vasculitis in
breast lesions [4]. Accordingly, the initial core needle biopsy
did not reveal vasculitis, but nonspecific inflammatory tissue
in our case and cytological examination of the exudate from
the nipples revealed an increase in neutrophils, histiocytes,
multinucleated giant cells, and epithelial cells, which were
evaluated as granulomatous mastitis. In cases where the
pathological examination of the breast lesion does not
provide a definitive diagnosis, GPA is diagnosed from
pathological examination of other tissues (e.g., nasal cavity,
kidney, and lung). In the present case, we were able to obtain
a definitive pathological diagnosis by excisional biopsy of the
subcutaneous nodule in the breast and nasal mucosal biopsy
at recurrence. Thus, it is important to biopsy multiple organs
during pathological diagnosis of GPA.

Our case was the second reported case of breast in-
volvement with GPA in Japan since Oimomi et al. reported
the first case in 1980 [5]. The low number of PR3-ANCA-
positive GPA cases in Japan [33, 34] may, therefore, attribute
to the subsequent low number of GPA cases associated with
breast lesions.

Our case was characterized by various breast lesions: the
first was a large bilateral breast mass revealed by mam-
mography, the second was purulent discharges from the
bilateral nipples (rarely reported in the literature), the third
was a skin ulcer that was not continuous with the breast
mass, and the fourth was a necrotizing granulomatous
vasculitis appearing as a subcutaneous nodule in the breast
at recurrence. Although the mechanism of breast lesion
development in GPA is unknown, infection in the mammary
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TaBLE 1: Clinical characteristics of 35 cases of breast lesions with GPA.

Mean age + SD years

49+ 14 (28-81)

Gender Male: 2, female: 33
PR3(C)-ANCA: 10
ANCA Negative: 4

Not described: 21

Location of breast lesion

Bilateral: 7
Unilateral: 28 (right: 18, left: 9, unknown: 1)

Formation of breast lesion

Nodule/tumor: 31
Ulceration: 6
Discharge from nipples: 1

Onset of breast lesion

Initial symptom: 19
Onset after GPA diagnosis: 15

Pathology of breast lesion

Necrotizing granulomatous vasculitis: 25
Granulomatous mastitis: 4
Others (inflammation with giant cells, panniculitis): 5

Treatment

Corticosteroid: 28
Cyclophosphamide: 16
Rituximab: 4

gland, which is connected to the outside through the nipple,
may become the trigger of onset, especially because the
infection is involved in the development of ANCA-associ-
ated vasculitis [35]. Additionally, Corynebacterium species,
which might be associated with ANCA formation and
disease relapse in GPA [36, 37], have been cultured from the
nipple discharges in our case. In this case, not only was the
mammary gland affected but the skin and subcutaneous fat
tissue—which are not continuous with the mammary
gland—were also affected. It is unclear why skin lesions are
not systemic and, instead, localized on the breast. However,
considering that cutaneous vasculitis is more common in the
lower extremities, where blood stasis is more likely, and that
local pressure is one of the causes of vasculitis, it is possible
that the pressure from women’s underwear and bras may
trigger vasculitis in the skin and subcutaneous areas of the
breast in susceptible patients [38].

In conclusion, breast lesions in GPA are extremely rare,
and they may present as the first symptom of the disease or
of conditions without the clinical symptoms typical of GPA.
If unexplained breast masses, ulceration, or other findings
such as discharge from the nipples are encountered, GPA
should be included in the differential diagnosis.

Data Availability

The datasets collected and/or analyzed during the current
study are available from the corresponding author on rea-
sonable request.

Consent

The patient provided a written informed consent for the
publication of this article.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this article.

References

[1] P. Lamprecht, J. Holle, and W. Gross, “Update on clinical,
pathophysiological and therapeutic aspects in ANCAAsso-
ciated vasculitides,” Current Drug Discovery Technologies,
vol. 6, no. 4, pp. 241-251, 2009.

[2] J. Ren, J. Liu, J. Su, J. Zhang, and J. Zhao, “Systemic vasculitis
involving the breast: a case report and literature review,”
Rheumatology International, vol. 39, no. 8, pp. 1447-1455, 2019.

[3] J. T. Lie, “Wegener’s granulomatosis: histological documen-

tation of common and uncommon manifestations in 216

patients,” VASA. Zeitschrift fur Gefasskrankheiten, vol. 26,

no. 4, pp. 261-270, 1997.

D. S. Allende and C. N. Booth, “Wegener’s granulomatosis of

the breast: a rare entity with daily clinical relevance,” Annals of

Diagnostic Pathology, vol. 13, no. 5, pp. 351-357, 2009.

[5] M. Oimomi, I. Suehiro, N. Mizuno et al., “Wegener’s gran-
ulomatosis with intracerebral granuloma and mammary
manifestation,” Archives of Internal Medicine, vol. 140, no. 6,
pp. 853-854, 1980.

[6] B. Elsner and F. B. Harper, “Disseminated Wegener’s gran-
ulomatosis with breast involvement. Report of a case,” Ar-
chives of Pathology, vol. 87, no. 5, pp. 544-547, 1969.

[7] H. Pambakian and J. R. Tighe, “Breast involvement in
Wegener’s granulomatosis,” Journal of Clinical Pathology,
vol. 24, no. 4, pp. 343-347, 1971.

[8] H. K. Deininger, “Wegener granulomatosis of the breast,”
Radiology, vol. 154, no. 1, pp. 59-60, 1985.

[9] J. M. Jordan, M. Manning, and N. B. Allen, “Multiple unusual
manifestations of Wegener’s granulomatosis: breast mass,
microangiopathic hemolytic anemia, consumptive coagul-
opathy, and low erythrocyte sedimentation rate,” Arthritis
and Rheumatism, vol. 29, no. 12, pp. 1527-1531, 1986.

[10] J. M. Jordan, W. T. Rowe, and N. B. Allen, “Wegener’s
granulomatosis involving the breast,” The American Journal of
Medicine, vol. 83, no. 1, pp. 159-164, 1987.

[11] M. E. Wilson, “Wegener’s granulomatosis presenting as breast
abscess,” The American Journal of Medicine, vol. 83, no. 6,
p.- 1168, 1987.

[12] M. E. Wilson, “Wegener’s granulomatosis: another cause of
breast masses,” The American Journal of Medicine, vol. 95,
no. 1, pp. 116-117, 1993.

[4



[13] Case Records of the Massachusetts General Hospital, “Case
39-1994. A 69-year-old woman with an orbital mass and an
inflammatory mass in the breast,” New England Journal of
Medicine, vol. 331, no. 17, pp. 1143-1149, 1994.

U. Gobel, R. Kettritz, U. Kettritz et al., “Wegener’s gran-

ulomatosis masquerading as breast cancer,” Archives of In-

ternal Medicine, vol. 155, no. 2, pp. 205-207, 1995.

[15] R. M. Triieb, M. Pericin, E. Kohler, J. Barandun, and G. Burg,

“Necrotizing granulomatosis of the breast,” British Journal of

Dermatology, vol. 137, no. 5, pp. 799-803, 1997.

L. Stappaerts, C. Colpaert, J. Verbraecken, E. Van Marck, and

P. Vermeire, “Granulomatous mastitis as presenting sign of

Wegener’s granulomatosis,” Acta Clinica Belgica, vol. 54,

no. 4, pp. 207-210, 1999.

[17] M. M. U. Chowdhury and S. Natarajan, “Panniculitis of the
breast preceding presentation of Wegener’s granulomatosis
by 7 years,” International Journal of Dermatology, vol. 39,
no. 4, pp. 312-320, 2000.

[18] S. M. Naz and K. Fairburn, “Pseudotumor of the breast: an
unusual presentation of Wegener’s granulomatosis,” Breast
Journal, vol. 11, no. 4, pp. 295-296, 2005.

[19] I. Neralic-Meniga, Z. Ivanovi-Herceg, 1. Mazuranic et al.,
“Wegener’s granulomatosis of the breast,” Wien Klin
Wochenschr, vol. 118, no. 3-4, pp. 120-123, 2006.

[20] M. Veerysami, M. Freeth, A. R. Carmichael, and
P. Carmichael, “Wegener’s granulomatosis of the breast,”
Breast Journal, vol. 12, no. 3, pp. 268-270, 2006.

[21] A. s. G. a.-V. Comas, C. A. Fuster Diana, C. C. Crespo,
M. M. Cebollada, M. A. L. LiA+Ajn, and J. V. Roig Vila,
“Wegeneras granulomatosis presented as recurrent breast
abscess,” Breast Journal, vol. 16, no. 1, pp. 82-84, 2010.

[22] D. A. Kandiah, “Development of granulomatosis with poly-
angiitis (wegener),” Journal of Clinical Rheumatology, vol. 17,
no. 5, pp. 275-277, 2011.

[23] J. Szabo-Moskal, “Wegener’s granulomatosis of the breast: a
case report,” Polish Journal of Radiology, vol. 79, pp. 117-119,
2014.

[24] R. Georgescu, M. D. Podeanu, I. Colcer et al., “Wegener’s
granulomatosis of the breast with peculiar radiological aspect
mimicking breast carcinoma,” Breast Journal, vol. 21, no. 5,
pp. 550-552, 2015.

[25] D. Giordano, L. Dardani, and A. Ghidini, “Atypical presen-
tation of granulomatosis with polyangiitis,” Journal of the
Belgian Society of Radiology, vol. 102, no. 1, p. 72, 2018.

[26] Y. Ali, M. Khudadah, M. Alali et al., “Treating granulomatosis
with polyangiitis presenting as mastitis with rituximab,”
Archives of rheumatology, vol. 34, no. 2, pp. 241-242, 2019.

[27] P.-A. Jarrot, M.-L. Pelletier, M. Brun et al., “Bilateral breast
ulcers: granulomatosis with polyangiitis,” The American
Journal of Medicine, vol. 132, no. 2, pp. 179-181, 2019.

[28] J. Lluch, L. Montserrat Pérez-Tapia, M. d. R. Taco-Sanchez,
and J. Narvéez, “Breast involvement in granulomatosis with
polyangiitis,” Joint Bone Spine, vol. 86, no. 2, pp. 263-264,
2019.

[29] K. Paley, J. McSorley, F. Azmi et al., “Painful cutaneous ulcer
associated with Wegeners granulomatosis,” Dermatology
Online Journal, vol. 13, no. 2, p. 23, 2007.

[30] I. Gallais Sérézal and K. Jennische, “Image Gallery: sym-
metrical necrosis of the breast as an inaugural manifestation
of granulomatosis with polyangiitis (Wegener gran-
ulomatosis),” British Journal of Dermatology, vol. 175, no. 5,
p. €132, 2016.

[31] M. Ryba, A. Konieczny, and Z. Hruby, “Breast involvement in
anti-neutrophil cytoplasmic antibodies positive

(14

(16

Case Reports in Rheumatology

granulomatosis with polyangiitis in a 64-year-old female
patient,” Archives of rheumatology, vol. 32, no. 4, pp. 358-360,
2017.

[32] L. Gadeyne, L. Henckaerts, K. E. Goffin et al, “Gran-
ulomatosis with polyangiitis with breast involvement mim-
icking metastatic cancer: case report and literature review,”
European journal of rheumatology, vol. 7, no. 1, pp. 41-43,
2020.

[33] S. Fujimoto, R. A. Watts, S. Kobayashi et al., “Comparison of
the epidemiology of anti-neutrophil cytoplasmic antibody-
associated vasculitis between Japan and the UK,” Rheuma-
tology, vol. 50, no. 10, pp. 1916-1920, 2011.

[34] Y. Tsuchida, M. Shibuya, H. Shoda et al., “Characteristics of
granulomatosis with polyangiitis patients in Japan,” Modern
Rheumatology, vol. 25, no. 2, pp. 219-223, 2015.

[35] W. F. Pendergraft 3rd, G. A. Preston, R. R. Shah et al,
“Autoimmunity is triggered by cPR-3(105-201), a protein
complementary to human autoantigen proteinase-3,” Nature
Medicine, vol. 10, no. 1, pp. 72-79, 2004.

[36] K. N. Konstantinov, C. J. Ulff-Mgller, and A. H. Tzamaloukas,
“Infections and antineutrophil cytoplasmic antibodies: trig-
gering mechanisms,” Autoimmunity Reviews, vol. 14, no. 3,
pp. 201-203, 2015.

[37] R. L. Rhee, J. Lu, K. Bittinger et al., “Dynamic changes in the
nasal microbiome associated with disease activity in patients
with granulomatosis with polyangiitis,” Arthritis and Rheu-
matism, Article ID 41723, 2021.

[38] J. A. Carlson, L. F. Cavaliere, and J. M. Grant-Kels, “Cuta-
neous vasculitis: diagnosis and management,” Clinics in
Dermatology, vol. 24, no. 5, pp. 414-429, 2006.



