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ABSTRACT
Objective: Granulomatous mastitis is an uncommon benign breast disease. Varied aetiologies such as tuberculosis, foreign body reactions, sarcoidosis,
fungal and parasitic infections and autoimmunity have been suggested. Pre-operative definitive diagnosis is essential for proper treatment. In developing
countries like India, fine needle aspiration is still widely used as a reliable technique for preoperative evaluation of palpable breast lumps. The objective of this
study is to study the cytomorphological features of different forms of granulomatous mastitis and correlate with other clinical findings including histological
features.
Materials and Methods: A total of 33 cases of granulomatous mastitis were reviewed. The patients underwent fine needle aspiration. Cytomorphological features were studied in detail and correlated with histopathological features and other clinical findings.
Results: All the 33 patients showed varied cytomorphological features which included epithelioid cells/granuloma with lymphocytes/plasma cells/ polymorphs with or without necrosis/caseous necrosis and with or without giant cells. Ziehl Nelson stain showed acid fast bacilli in 13 smears. Out of 17 cases,
the eight cases showed positive acid fast bacilli culture. Fungal stain such as Grocott- Gommeri Methane amine did not show fungi. Based on cytomorphological features in aspiration smears, they were grouped into 4 Groups. A total of 27 breast lesions were diagnosed as tuberculous mastitis, the four lesions
were diagnosed as idiopathic granulomatous lobular mastitis and two lesions were diagnosed as foreign body granulomatous mastitis. Grocott- Gommeri
Methane amine did not showed fungi. Based on cytomorphological features in aspiration smears, they were grouped into 4 Groups. A total of 27 breast
lesions were diagnosed as tuberculous mastitis, the four lesions were diagnosed as idiopathic granulomatous lobular mastitis and two lesions were diagnosed
as foreign body granulomatous mastitis.
Conclusion: Epithelioid granulomas with caseous necrosis with or without acid fast bacilli in cytology smears are diagnostic of tuberculosis. Cytology
smears showing epithelioid granulomas with predominant polymorphs without necrosis and acid fast bacilli, a diagnosis of idiopathic granulomatous lobular
mastitis must be considered. Histopathological examination is essential for definitive diagnosis in these cases.
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Introduction
Granulomatous mastitis (GM) is an uncommon benign breast disease. Two defined forms of GM have been identified. 1)Idiopathic granulomatous lobular mastitis (IGLM). 2)GM with specific aetiology. Many aetiologies such as tuberculosis, foreign body reactions, sarcoidosis,
mycotic and parasitic infection and autoimmunity have been suggested (1, 2). Some of the forms clinically simulate carcinoma. Extra-pulmonary tuberculosis is on the rise world over. Tuberculous mastitis is relatively a rare disease with reported incidence varying from 3-4.5 % in
developing countries like India. The radiological features are non-specific. IGLM is a rare chronic inflammatory disease of unknown aetiology.
It has high rate of recurrence and develop complications such as sinus formation and skin ulceration. To avoid unnecessary surgery definitive
diagnosis of various forms of GM is warranted (2-4). In developing countries, fine needle aspiration (FNA) is widely accepted as a reliable
technique for preoperative evaluation of palpable breast lumps (5, 6). The aim of this study is to evaluate the cytomorphological features of
different forms of granulomatous mastitis and correlate with other clinical findings including histological features.

Materials and Methods
This is a retrospective study over the period of five years. A total of 33 cases of mastitis were included in the study. Inclusion criteria:
Benign breast lesions showing epithelioid cells in FNA smears. Exclusion criteria: Known cases of tuberculous mastitis on treatment. The
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study included 33 cases of GM diagnosed on FNA. Medical records
of these cases were retrieved and all the clinical details were noted. Cytomorphological, histological features and other clinical findings were
reviewed and analysed. All the patients underwent FNA after prior
written consent. Aspiration was done with aseptic precautions using
22-gauge needle connected to a 10ml syringe with FNA gun. Smears
were stained using Leishman and Haematoxylin and Eosin (H and E)
stains. Remaining smears were stained with Ziehl and Nelson (Z.N.)
and Grocott-Gomorimethanamine (GMS) stains for the presence of
acid fast bacilli (AFB) and fungi, respectively. Cases in which aspirate
was available or pus, was sent for AFB culture.
FNA smears and histopathology slides were studied independently by
two pathologists. FNA smears were looked for epithelioid cells/granulomas, lymphocytes, polymorphonuclear leukocytes, plasma cells, eosinophils, giant cells, necrosis/caseous necrosis, AFB, fungal hyphae,
and other cytological findings. Detailed clinical presentation including age, sex, marital status, number of pregnancies and last pregnancy,
history of lactation, use of contraceptives, nicotine abuse, presence of
systemic disease, cough, fever, weight loss and any family history of
tuberculosis were noted. Ultrasonography and mammography finding
were noted in all cases.
Cases in which surgical/biopsy specimens were received for histopathological examination, were formalin fixed and paraffin processed.
3-4 microns thick sections were stained with routine H and E, Z N
and GMS stains. FNA features were correlated with clinical findings,
radiological findings and histopathological findings. Culture for AFB
was done in 17 cases by using Lowenstein Jenson (LJ) media. Subsequently findings of additional investigations such as tuberculin test, X
ray and computed tomography (CT) of the chest were available in all
patients. Statistical data was analysed and tabulated.

Results

Table 1. Age and sex distribution of granulomatous
mastitis
Age (Years)

Male

Female

Total

0-20

0

3

3

21-30

0

7

7

31-40

1

11

12

41-50

0

4

4

51-60

0

3

3

61-70

0

2

2

70 above

0

2

2

Total

1

32

33

Table 2. Age, sex and clinical features in different
types of granulomatous mastitis
		
		
Age group

Foreign body
TB Mastitis Granulomatous IGLM
(n=27)
Mastitis (n=2) (n=4)

0-20		

3

0

0

21-30		

3

0

4

31-40		

12

0

0

41-50		

2

2

0

51-60		

3

0

0

61-70		

2

0

0

>70 		

2

0

0

In the series of 33 cases of GM, 32 were females and one was male. The
patients age ranged from 19 to 75 years with mean age of 44 years. Maximum patients (n=12) were in the age group of 31-40 years. Table 1 show
detailed age and sex distribution of 33 patients. Right breast (n=23) was
commonly involved than left breast (n=10).

Total		

27

2

4

Sex

M

1

0

0

F

26

2

4

The diagnosis of GM was made by presence of epithelioid granulomas or scattered epithelioid cells along with other inflammatory cells
with or without giant cells in FNA smears. Based on clinical findings
and morphology of granuloma with other inflammatory cells, giant
cells and presence or absence of AFB in FNA smears, AFB culture
examination and histomorphological features, aetiology of GM was
specified. Out of 33 cases of, maximum (n=27) cases were diagnosed
as tuberculous mastitis (TM), followed by IGLM (n=4) and foreign
body granulomatous mastitis (n=2). Right breast was involved in 23
cases and left breast was involved in 10 cases. Out of 27 patients of TB
mastitis, maximum (n=21) patients presented with nodular pattern of
growth. Table 2 show detailed age sex group and clinical findings in
various forms of granulomatous mastitis.

Nodular Pattern

20

0

2

Sclerosing Pattern

3

2

2

Disseminated Pattern

4

0

0

Mastalgia

3

2

2

Axillary lymphadenopathy

3

0

0

H/o lactation since last
6 months

1

1

3

Family history of tuberculosis 2

0

0

Clinical Findings			

IGML: Idiopathic granulomatous lobular mastitis

Group 1 (n=2) showed epithelioid cells/granuloma mixed with lym-

Ultrasonography and mammography were done in all cases. Commonest
ultrasonography finding (n=25) was heterogeneous hypoechoic lesion.
Mammography showed focal asymmetric density in 29 cases. All the patients were seronegative for human immunodeficiency virus (HIV).

phocytes and plasma cells without necrosis with or without giant cells

Cytomorphological features were studied in detail and they were categorised into four groups (Table 3).

seous mixed with lymphocytes and plasma cells with or without giant

(Figure 1a and b).
Group 2 (n=22) showed epithelioid cells/granuloma with necrosis/cacells (Figure 1c and b).
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Table 3. Pattern of granulomatous inflammation on FNA smears of 33 granulomatous patients
Pattern

Cytomorphology

N (number)

%

Group 1

Epithelioid granulomas mixed with lymphocytes, plasma cells without necrosis with or
without giant cells

2

6.06

Group 2

Epithelioid granulomas mixed with lymphocytes, plasma cells with necrosis/ caseous
with or without giant cells

22

66.66

Group 3

Suppurative necrosis with epithelioid granulomas / epithelioid cells

6

18.18

Group 4

Epithelioid granulomas mixed with predominantly neutrophils, lymphocytes with or
without giant cells

3

9.09

a

b

c

d

Figure 1. a-d. (a) Smear show epithelioid granuloma, and ductal epithelial cells. (a) (Haematoxylin and Eosin x100). (b): Smear show epithelioid
granuloma (Leishman stain x400). (c): Smear show epithelioid granuloma with areas of necrosis (Leishman stain x100). (d): Smear show caseous
necrosis (Leishman stain x100)

Group 3 (n=6) showed supurative necrosis with epithelioid cells/granuloma (Figure 2a and b).
Group 4 (n=3) showed epithelioid cells/ granuloma mixed with polymorphonuclear leukocytes without necrosis and with or without giant
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cells (Figure 2 c and d).

In addition, three cases showed few scattered large atypical epithelial
cells (Figure 3a).
ZN stain was done in all FNA smears and AFB were seen in 13 smears.
Out of 17 cases in which AFB culture was done, 8 cases showed positive AFB culture. Fungal stain was done in 7 cases and none of the
cases showed fungi.
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b

a

c

d

Figure 2. a-d. (a) Smear show epithelioid granuloma, giant cell and suppurative background (Leishman stain x100). (b): Smears show many
epithelioid granulomas, giant cells and polymorphs (Leishman stain x400). (c): Smears show many epithelioid granulomas, giant cells,
polymorphs and few lymphocytes (Leishman stain x400). (d): Smears show many epithelioid granulomas mixed with polymorphs (Leishman
stain x400)

The definitive diagnosis of tuberculous mastitis was based on FNA
features of epithelioid cells/granuloma with caseous necrosis with or
without AFB or AFB culture positivity. The cases in which necrosis
or AFB were not seen in FNA smears, the diagnosis Tb mastitis was
established by AFB culture or histopathological examination.
Out of 27 cases of Tb mastitis, histopathological examination was
done in six cases. out of 6 cases, two cases in which FNA smears
showed Group1 pattern, biopsy showed epithelioid granulomas mixed
with lymphocytes, occasional Langhans giant cell and caseous necrosis.
ZN stain in both cases showed AFB and diagnosis of Tb mastitis was
established. The four cases out of which FNA smears in three cases
of Group 4 pattern and one case of Group 3 pattern did not show
AFB or fungi on special stains. Biopsy in these cases were received
for histopathological examination showed inflammatory infiltrate of
polymorphs, lymphocytes and epithelioid granulomas and giant cells
confined predominantly to lobules. Stroma showed focal scanty lympho-plasmocytic inflammatory infiltrate. There was no caseous necrosis (Figure 3b). Special stains did not reveal AFB and fungi. In all these
four cases, diagnosis of IGLM was made. None of the patients showed
evidence of pulmonary tuberculosis on X ray and CT of the chest.

Diagnosis of foreign body granulomatous mastitis based on strong
clinical history, FNA features of granulomas, giant cells without AFB
in smears and negative AFB culture. The diagnosis was confirmed by
histopathological examination.

Discussion and Conclusion
In 1972, Kessler and Wolloch emphasized in their study that granulomatous mastitis is a rare condition and its aetiology is not known (7).
Subsequently, Jayram G from India reported cases of granulomatous
mastitis of tubercular aetiology (8). Other aetiologies such as foreign
body reactions, sarcoidosis, fungal and parasitic infections and autoimmunity have been suggested (1, 2). Though granulomatous mastitis
can occur at any age, it is more common in women of child bearing
age and commonly occur in 3rd and 4th decade (9, 10). Males are rarely
affected and it has been occasionally reported in elderly patients (2). In
contrast in our study, GM (n=19) more commonly occurred in 2nd 3rd
decade (Table 1).
Breast is a uncommon site for tuberculosis even in countries like India,
where tuberculosis is rampant. It affects commonly women in the reproductive age group of 21 to 40 years (11-13). In our study, a substan-
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a

b

Figure 3. a, b. (a) Smears show lymphocytes on background and few atypical cells (Leishman stain x400). (b) Breast tissue show inflammatory
cells and occasional epithelioid granuloma (Arrow) confined to breast lobules (Haematoxylin and Eosin x100)

tial number of cases (n=12) were evenly distributed in the remaining
age groups (Table 3). Khanna et al. (14) observed TB mastitis in 15
- 58 years of age group while in our study oldest patient was of 70 years
old. Though it is extremely rare in males, it is known to occur (14).

In our study, all the patients were in between 21 to 30 years with the
mean age of 25 years while other studies observed higher mean age
ranging from 33 to 35 years (14, 17, 21). Three patients gave history
of lactation within six months (Table 2).

Three different clinical types such as nodular, sclerosing and disseminated have been identified in breast tuberculosis. The commonest is
nodular variant (11). Similar observations were made in our study (Table 2). Ultrasonography and mammography lack specificity (11, 13).
Though lactation makes the breast vulnerable to tuberculosis, only one
patient in our study gave history of lactation. Similarly, other constitutional symptoms like fever, weight loss and night sweats did not aid in
the definitive diagnosis of TB mastitis.

Overall culture positivity was only 23% in our study. Possible reason
can be inadequate material for culture.

Out of four cases of IGLM, three FNA smears showed Group 4 pattern and one case showed Group 3 pattern (Table 3). Gangopadhyay
et al. (19) observed epithelioid granuloma, variable number of epithelioid histiocytes on the background and predominant polymorphonuclear inflammatory infiltrate. The Tse GMK (17) observed background epithelioid histiocytes as a dominant cytological feature in
smears followed by epithelioid granulomas. Neutrophil was the dominant inflammatory infiltrate. Lymphocytes, plasma cells and giant cells
were in variable numbers. The Seo Na HR (21) studied 24 patients of
IGLM and only 25% patients were diagnosed on FNA, while remaining patients showed non-specific inflammatory findings or insufficient
material in FNA smears. In our series, epithelioid granuloma, polymorphonuclear infiltrate were dominant features in cytology smears
(n=3). Variable number of lymphocytes, plasma cells and giant cells
were seen. The remaining one case showed Group 3 pattern and she
was a 25-year-old female and she complained of non-healing surgical wound and increase in size of the lesion. Possible reason for suppurative necrosis in FNA smears (Group 3) can be due to secondary
bacterial infection. In all these cases, we were not able to demonstrate
AFB or fungi in FNA smears and there was no clinical or radiological
evidence of tuberculosis. Histological examination in all these cases
showed inflammatory infiltrate confined to lobules. It mostly comprised of lymphocytes, plasma cells and occasional collection of epithelioid cells. There was no necrosis. AFB and fungal stains on tissues
did not revealed AFB and fungi. Final diagnosis of IGLM was made
in all four cases.

IGLM is a rare chronic inflammatory disease of unknown aetiology
(19). Autoimmune pathogenesis is proposed and accepted in many
studies. It commonly occurs in patients with history of recent pregnancy and lactation (20). With increasing use of FNA as an initial
investigative modality for breast lesions there is a need for an increased
awareness of this disease entity. Cytomorphological features have been
discussed in few foreign studies (16-18, 21). Ultrasonography and
mammography lack specificity (3, 16-18). Usefulness and reliability of
FNA is still debated. There is no commonly accepted treatment of
IGLM.

Remaining 2 cases in which FNA smears showed Group 2 pattern,
both cases showed fatty necrosis on histological examination which
evoked granulomatous reaction. ZN stain did not reveal AFB or fungi
and the patient gave history of minor surgical intervention at the site
three months back. To conclude, GM is a rare uncommon benign
breast disease. There is a need to identify specific aetiology preoperatively for appropriate therapy. Tuberculosis is the most common cause
of GM in developing countries like India. IGLM occur in younger age
group as compared to tuberculous mastitis. Epithelioid granulomas
with caseous necrosis with or without AFB in FNA smears and cul-

Though breast tuberculosis can be primary, it is believed that infection usually occur secondary to tubercular focus elsewhere in the body
which may not be clinically or radiologically apparent . Similar observations were made in our study and other studies (22).
Out of 27 cases of TB mastitis, Group 2 cytomorphological features
(Table 3) coupled with or without acid fast bacilli in FNA smears or
AFB culture positivity established a definitive diagnosis of TB mastitis
in 22 cases. In remaining five cases of GM, the diagnosis of Tb mastitis
was aided by either AFB in FNA smears or culture or by histopathology. Detection of caseous necrosis in FNA smears depend on experience of the pathologist and is diagnostic of tuberculosis in developing
countries like India. It is typically seen as acellular granular material
with loss of cellular details (22). Out of 22 cases (Group 2 pattern) in
which necrosis was seen, 10 cases showed caseous necrosis in our study.
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ture is diagnostic of Tb. Smears in which AFB or caseous necrosis is
not detected histopathology provide definitive diagnosis, FNA smears
showing epithelioid cells/ granulomas with predominant polymorphs
without necrosis or AFB, a diagnosis of IGLM must be considered.
Histopathological examination is essential for definitive diagnosis.
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