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a b s t r a c t 

Primary breast tuberculosis is a rare disease under extrapulmonary tuberculosis category. 

It tends to affect females of reproductive age rather than postmenopausal women or pre- 

pubescent girls. This rare form of disease poses a challenge in diagnosing as imaging can 

mimic the appearance of both benign and malignant breast lesions. We describe a case of 

primary breast tuberculosis in a young female who presented with a persistent left breast 

lump. and was diagnosed with chronic left breast abscess. Histopathological examination of 

the lesion was consistent with granulomatous mastitis, secondary to mycobacterium tuber- 

culosis infection. The patient was treated with a 6-month course of anti-tuberculosis drug 

with complete resolution of the symptoms and the left breast lesion on serial ultrasound 

imaging. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Tuberculosis (TB) is an infectious disease secondary to my-
cobacterium tuberculosis bacillus and survives by replicating
itself within the host’s macrophages [1] . TB remains a global
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Fig. 1 – A well-circumscribed heterogeneous hypoechoic lesion parallel to the skin at 6-7 o’clock periareolar region (A). 
Minimal vascularity at the periphery of the lesion on color Doppler (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The breast is a rare site of extrapulmonary TB infection
with a 0.1% incidence in developed countries but can reach
up to 3%-4% in TB endemic countries such as India and Africa
[2–4] . Reproductive age group, multipara, and actively lactating
women including HIV patients are often affected [ 2,3 ]. Lacta-
tion increases susceptibility of the breast to TB infection due
to increase vascular proliferation within the breast that ex-
pedites infection and promotes bacilli dissemination [5] . Un-
fortunately, this can be misdiagnosed as breast cancer in el-
derly patients and mimic pyogenic breast abscess in younger
patients, where it will lead to a delayed diagnosis and hence
delayed management [ 5,6 ]. We report a case of 30-year-old fe-
male with a left breast lump, initially treated as a chronic left
breast abscess. This write-up aims to highlight the necessity
of repeat biopsy in a chronic breast abscess and discusses the
breast TB features on ultrasound. 

Report 

A 30-year-old female, para 2, actively lactating, with no known
illness, complained of progressive increase of left breast lump
over 4 months, associated with pain and nipple discharge.
Breast examination revealed an irregular palpable lump at the
lower quadrant of left breast (periareolar region 6 o’clock po-
sition) measures 3 × 3 cm. The lump was mobile, nontender
on palpation with erythematous overlying skin. She was di-
agnosed with mastitis, and she completed 1 course of an-
tibiotic, however the palpable lump does not resolve. Breast
ultrasonography (US) showed a well-circumscribed heteroge-
neously hypoechoic lesion measured 1.7 × 3.5 × 2.6 cm (AP
x W x CC) at 6 to 7 o’clock periareolar region of left breast
( Fig. 1A ). There was no calcification or moving echogenic de-
bris seen within the lesion. Minimal perilesional vascularity
seen on color Doppler ( Fig. 1B ). Strain elastography showed
soft lesion with a normal fat to mass ratio of 1.06 ( Fig. 2A ).
Cystic contents were noted within the lesion as evidence by
blue-green-red (BGR) pattern on the Tsukuba score ( Fig. 2B ). 

Initial US guided biopsy of the lesion showed pus-like ma-
terial mixed with blood. Histopathological examination (HPE)
results showed as inflamed granulation tissue without evi-
dence of malignancy. The patient was diagnosed with a left
breast abscess and given another course of antibiotics. How-
ever, 10 months later, the patient claimed that the breast lump
persisted. Another repeat biopsy was done, and HPE revealed
epithelioid granulomas in a background of dense lymphoplas-
macytic infiltration ( Fig. 3A ). There were scattered Langhans
type giant cells seen ( Fig. 3B ). Ziehl-Neelsen staining was pos-
itive for acid fast bacilli that consistent with mycobacterium
tuberculosis ( Fig. 4 ). 

The provisional diagnosis was revised to primary extrapul-
monary breast tuberculosis as other systemic organ exami-
nations were unremarkable. An anti-tuberculosis (TB) regime
was initiated, including oral rifampicin, isoniazide, pyrazi-
namide, ethambutol and pyridoxine. Post completion of the 6-
month course of anti-TB treatment, the patient claimed that
the breast lump had disappeared while upon US, the breast
lesion was completely resolved. 

Discussion 

Breast tuberculosis (BTB) is a rare type of extrapulmonary
tuberculosis, as the breast parenchyma is supposed to be
more resistant to infection due to an unfavorable environment
for bacterial proliferation, thus hindering tuberculosis bacte-
ria survival [2–4] . However, due to the escalation of underly-
ing immunosuppressive diseases such as acquired immun-
odeficiency syndrome (AIDS), the evolution of drug-resistant
strains of mycobacterium tuberculosis (MTB) and immigrants
from endemic areas, there has been an upsurge in BTB cases
[ 3,4 ]. 

BTB can be primary, when the breast lesion is the only area
involved, which is extremely rare, or secondary, in which there
is a pre-existing TB focus elsewhere in the body [4,7] . The pri-
mary form occurs from the spread of infection through cracks
in the nipple and skin abrasions [2,3,7] . In the secondary form,
the breast parenchymal tissue may get infected from differ-
ent routes either hematogenous, lymphatic or direct contact
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Fig. 2 – Strain elastography shows a soft lesion with a normal fat to mass ratio of 1.06 indicative of benign lesion (A). The 
lesion had cystic contents evidence by a blue-green-red pattern on the Tsukuba color score (B). 

Fig. 3 – Histopathological examination of the breast biopsy shows multiple epithelioid granulomas characterized by 

accumulation of epithelioid cells (arrows) with surrounding areas of caseous necrosis (A). Scattered Langhans giant cells 
(arrows) within the epithelioid granulomas (B). 

Fig. 4 – Scattered acid fast bacilli (arrows) in a Ziehl-Neelsen (ZN) stain. The bacilli stained red in blue stain. 
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from adjacent structures (pleural, mediastinum, ribs and ster-
num) [ 2,4,7 ]. Retrograde lymphatic spread from the lungs via
the tracheobronchial, paratracheal, mediastinal lymph nodes,
and finally, the internal mammary nodes is the most accepted
theory as about 50% to 75% cases of tubercular mastitis had
axillary node involvement [ 3,4 ]. The commonest site for BTB
is the upper outer quadrant likely related to the lymphatic
spread hypothesis from an axillary lymph node to the breast
parenchyma [2] . Lactation increases the risk of breast TB up to
30%, possibly due to ductal ectasia and increased blood vessel
proliferation [ 7 ]. As in our case, we believe that our patient
had primary BTB as she was actively lactating prior to diagno-
sis. She possibly had a nipple crack and acquired the infection
through a ductal infection. In addition, the breast collection
was around the periareolar region with no axillary node in-
volvement, thus supporting our above theory that our patient
got the infection from a ductal infection rather than lymphatic
spread. 

Ultrasound is one of the best tools to locate and char-
acterize BTB lesions. Characteristics of the lesions include
size, shapes, orientations, margins, echogenicities, calcifica-
tions, posterior acoustic features, and blood-flow signals can
be analysed [ 7 ]. McKeown and Wilkinson (1952) divided BTB
into five different types: nodular caseous tuberculous masti-
tis, sclerosing tuberculous mastitis, tuberculous mastitis oblit-
erans, disseminated tuberculous mastitis, and acute miliary
tuberculous mastitis [ 4,8,9 ]. The commonest type, nodular
caseous tuberculous mastitis presents as a slow growing,
painless mass. On ultrasound, it appears as an oval, nonvas-
cular heterogenous hypoechoic mass with indistinct margins,
resembling the appearance of a fibroadenoma in the early
stage [ 8,10,11 ]. A large hypoechoic to anechoic, fluctuating ab-
scess with dense content and internal echogenicity can also
be seen [ 8,11 ]. In the later stages, fistulas may develop near
the nipple-areolar complex or over the skin with conglomer-
ate lymph nodes, resembling breast cancer. 

Tewari and Shukla (2005) modified BTB classification into
a simpler and suitable classification for clinical practice [ 8 ].
The classification is in the form of nodulo-caseous tubercu-
lar mastitis, tubercular breast abscesses and disseminated tu-
bercular mastitis [ 8 ]. This literature also highlighted that the
commonest presentation of BTB lesion is tubercular breast ab-
scess, particularly affecting young women [ 4,8 ]. Sclerosing tu-
berculous mastitis, tuberculous mastitis obliterans and acute
miliary tuberculous mastitis are rarely reported nowadays [4] .

Zhang et al. classified 45 histopathologically proven BTB
lesions into 3 types based on ultrasound features which
are nodular, abscess and sinus type. Contrary to Tewari and
Shukla (2005), nodular type was the commonest; 25/45 cases
(55.5%) followed by the sinus type 13/45 (28.9%) and abscess
7/45 (15.6%). Lesions of nodular type had oval or round shapes
with complex echogenicity [ 7 ]. In the abscess type, all 7 cases
present as a cyst with thick wall and 2 out of 7 cases show
hyperechoic internal echoes [ 7 ]. Meanwhile, in the sinus type,
all lesions show irregular hypoechoic cord-like processes ex-
tending to the surface of the breast skin [ 7 ]. 

Calcifications are uncommon findings, can be seen in 20%
of BTB lesions [ 7 ]. According to Zhang et al., only 8 out of
the 45 cases (17.8%) exhibited calcifications, including 6 with

macrocalcifications and 2 with microcalcifications. Evaluation  
of blood supply to the lesion using color Doppler flow imaging
(CDFI) by Zhang et. al showed a promising future exploration.
Their study used the Adler flow categorization in which the
blood flow of the mass was classified into four categories: 0
(avascular); I (1- or 2-pixels containing blood flow); II (1 main
vessel in the area and/or several small vessels); and III (4
vessels or diffuse reticular flow). About 44/45 (97.8%) of the
cases were reported to have hypovascular lesions and approx-
imately 80% of the case showed marginal blood flow with an
avascular center (Adler flow category 1). These findings might
be related to central caseous or liquefaction necrosis that oc-
curs in BTB [ 7 ]. As in our case, the lesion is hypovascular with
marginal blood flow. 

US features in BTB appear related to pathological changes
that occur. The nodular type has granuloma or caseous necro-
sis with only minimal liquefaction necrosis thus appear as a
well-circumscribed lesion [ 7 ]. The abscess type has a lot of liq-
uefaction necrosis, while the sinus type has broken skin con-
necting with the BTB lesion [ 7 ]. For the nodular type, anti-TB
drugs for 6 months is appropriate. For the abscess type, anti-
TB drugs combined with abscess aspiration is recommended
while in the sinus type, the addition of antibiotics is suggested
[ 7 ]. In our case, BTB lesion is well-circumscribed heteroge-
neously hypoechoic lesion, with a central avascular compo-
nent, and peripheral vascularity. No calcifications or punc-
tate echogenic material was seen within the lesion. Our ultra-
sound characteristics mostly resemble the nodular type (type
I) rather than the abscess (type II) or the sinus type (type III).
Thus, 6 months anti TB treatment is appropriate without the
need for BTB lesion aspiration or antibiotic treatments. 

There are 3 methods used to take breast tissue samples:
fine needle aspiration, core needle biopsy, and open biopsy.
Core needle biopsy provides better tissue sampling compared
to fine needle aspiration and is necessary to confirm the di-
agnosis [ 4,9,12 ]. Open biopsy sample from the lesion, abscess
wall, sinus, or an ulcerated area almost always confirms the
diagnosis of BTB. However, an open biopsy is not necessarily
needed if clinical and radiological findings support BTB lesion
with a positive sufficient core needle biopsy [ 12 ]. 

The Mantoux test is usually positive in patients from en-
demic areas for TB, therefore it will not be helpful in the diag-
nosis of BTB. BCG-vaccinated people also documented a high
false positivity rate due to cross reaction with bacillus Cal-
metteeGueŕin (BCG) [ 12 ]. Therefore, the gold standard for a tu-
berculosis diagnosis is growing tuberculosis bacilli with the
Ziehl-Neelsen stain [ 4,8,10 ]. The only limitation of growing
tuberculosis bacilli with the Ziehl-Neelsen stain is that the
cultures require a lot of time, and some may show negative
results [ 12 ]. BTB presents histologically as a form of granu-
lomatous inflammation. However, idiopathic granulomatous
mastitis, sarcoidosis, fungal infections such as actinomyco-
sis, plasma cell mastitis, and traumatic fat necrosis can ex-
hibit a tuberculoid-type tissue reaction forming granulomas
which are indistinguishable from tuberculosis [3] . Cytological
evidence of epithelioid cell granulomas, lymphohistiocytic ag-
gregates and Langhans giant cells with or without caseous
necrosis are reliable to diagnose tuberculous mastitis [ 3,13 ].
However, in certain cases, the pathological diagnosis of BTB
also poses challenges when there is no epithelioid granuloma
observed or acid-fast bacilli detected by Ziehl-Neelsen stain-
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ing. In such cases, other than repeat biopsy in clinically sus-
picious cases like retractable mastitis, molecular testing such
as polymerase chain reaction (PCR) is helpful. PCR while being
a rapid diagnostic tool also has some disadvantages as it has
low sensitivity and quite expensive [ 12 ]. 

Our case reported a reproductive age lactating woman di-
agnosed with a chronic left breast abscess despite multi-
ple courses of antibiotic treatment. Repeat biopsy confirmed
granulomatous mastitis secondary to mycobacterium tuber-
culosis (MTB). Based on Tewari and Shukla (new classification)
and Zhang et al., the sonographic findings of BTB lesion in
our case fitted under nodulo-caseous tubercular mastitis and
the nodular type respectively which completely treated with
6 months anti-TB drugs. 

Conclusion 

Primary BTB is extremely rare even in countries that have been
battling a high incidence of pulmonary and extrapulmonary
tuberculosis. Our case highlighted the sonographic features
of BTB and the importance of repeat biopsy in a chronic per-
sistent breast abscess. Radiological and histopathological ex-
amination are both important to diagnose BTB lesions and
paramount during follow up in assessing treatment response.

Patient consent 

The authors have written consent from the patient for the
publication of this case report. 
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