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Abstract

Introduction: Tuberculosis remains a global health burden,
especially in low- and middle-income countries. Breast tu-
berculosis is a rare disease with minimal research available.
This disease produces a diagnostic challenge as the clinical
presentation is variable, and diagnosis often requires addi-
tional investigations. This study was undertaken to determine
the efficacy of cytology and histology, together with ancillary
studies, in diagnosing tuberculous mastitis. Methods: This
retrospective study was conducted in a Johannesburg Hospital
over 5 years. Thirty-two patients with confirmed tuberculous
mastitis were included. The patients were considered positive
for tuberculous mastitis if histological or cytological findings
were confirmed with either a positive tuberculosis culture,
Ziehl-Neelsen stain, or polymerase chain reaction
examination/GeneXpert. Results: This case series comprises 3
males and 29 females with a mean age of 35.66. A breast mass
was the most common presentation. Over these 5 years, more

biopsies were performed on inflammatory breast lesions than
fine needle aspirations. There was a higher confirmation rate
for cytology diagnoses compared to histology diagnoses.
Conclusion: This study supports using fine needle aspiration
combined with GeneXpert as the primary diagnostic modality
in diagnosing tuberculous mastitis. This test combination is
advantageous in resource- and financially constrained envi-
ronments as it is relatively simple to perform, cost-effective,
and has a rapid turnaround time. © 2023 S. Karger AG, Basel

Introduction

Tuberculosis (TB) is the 13th leading cause of global
mortality [1]. The current rise in global population and
increasing urbanisation further increase the risk of
spreading TB and other communicable diseases [2]. Over
90% of TB cases are reported as occurring in developing
countries [3]. According to the World Health Organi-
sation’s (WHO) Tuberculosis Report, the incidence of TB
is higher than ever before in global history (10.4
million) [4].
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South Africa is a low- and middle-income country
(LMIC) with one of the most significant burdens of TB in
the world [5]. In 2019, 360,000 cases of TB were reported,
with the highest mortality rates seen in vulnerable
populations with poor socio-economic factors. Fifty-eight
per cent of these individuals had human immunodefi-
ciency virus (HIV). South Africa also has one of the
largest HIV burdens in the world, especially among
young women, further complicating the prevalence
of TB [6].

Extrapulmonary tuberculosis (EPTB) accounts for
10-15% of TB cases globally, results which are at least
paralleled in South Africa [4]. In 2019, 16% of newly
reported TB cases were EPTB; in HIV-positive pop-
ulations, this number was up to 50% [7]. In 2016, the
prevalence of PTB in South Africa was estimated at 438/
100,000 population. There were 244,053 TB cases noti-
fied, of which 135,000 (59%) were known to be HIV-co-
infected. EPTB accounted for approximately 10% of the
cases [8]. The varied and complex presentation of EPTB
makes its diagnosis challenging for the clinician and the
pathologist [8, 9]. Therefore, diagnosing EPTB is more
time-consuming and costly than pulmonary tuberculosis,
leading to delayed treatment [10]. Tuberculous mastitis
(TBm) is no exception to this [3].

TBm is an uncommon diagnosis. The highest inci-
dence of TBm occurs in developing countries, such as
India, where the reported incidence of TBm varies be-
tween 0.64% and 3.59% of patients with TB [3, 11].
Conversely, the incidence of TBm in first-world countries
is lower and only represents 0.1% of breast lesions ex-
amined histologically [12]. A literature review found no
studies have documented the histopathological findings
in the context of HIV co-infection in Sub-Saharan Africa,
hence the rationale for this study.

Clinical and radiological examinations alone often fail
to differentiate between breast carcinoma and TBm. The
diagnosis of TBm is challenging and requires a high index
of suspicion in conjunction with radiological, microbi-
ological, and histopathological investigations [13]. Most
patients presenting with TBm will either present with a
mass or an abscess, with or without skin changes such as
erythema, thickening, or a sinus tract [11].

Additional investigations are often required for the
diagnosis of TBm. Ziehl-Neelsen (ZN) staining is widely
used, but its sensitivity and specificity are relatively low
compared to GeneXpert (GXP) and culture [14]. GXP
offers a rapid and accurate diagnosis, particularly for
drug-resistant TB, with high sensitivity and specificity.
However, culture remains indispensable as the gold
standard for TB diagnosis, offering the highest sensitivity
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and specificity despite its longer turnaround time [15].
Given the high prevalence of mycobacterial infection in
South Africa and the challenges encountered in diag-
nosing TBm, this study was undertaken to highlight the
cytologic and histologic features of TBm and thus im-
prove diagnosis.

Materials and Methods

This was a retrospective, cross-sectional study analysing data
over 5 years from January 2015 to December 2020. Thirty-two
patients with TBm were identified from a single institution in an
urban centre (Johannesburg) in South Africa. They all either
underwent a breast core needle biopsy (CNB) for histopatho-
logical review at the NHLS laboratory at Charlotte Maxeke
Johannesburg Academic Hospital and the University of the
Witwatersrand or a fine needle aspiration (FNA) submitted to
the cytology department of National Health Laboratory Service
and the University of the Witwatersrand, Johannesburg. The
patients were considered positive for TBm if histological or
cytological findings were confirmed with either a positive TB
culture, ZN stain, or polymerase chain reaction (PCR)
examination/GXP. The radiological findings, where available,
were also recorded. Ethics permission to undertake this study
was obtained through the Health Research Ethics Committee
(medical) of the University of the Witwatersrand.

Inclusion and Exclusion Criteria

All patients over 18 years of age with histological and cyto-
logical features diagnostic of TBm were included in the study.
Reported cases of suspected TBm with no ancillary tests were
excluded.

Data Collection

A SNOMED search of the NHLS Trakcare database was
performed, and any diagnosis in keeping with TBm was selected
for the study. Patient’s medical records were accessed, and de-
mographic data such as age, sex, and gender were reviewed along
with retroviral disease status (Table 1). The clinical presentation,
laterality of the lesion, and presence or absence of skin involve-
ment were also documented. Cytologically and histologically, the
presence of inflammation, well- or poorly formed granulomas,
suppurative inflammation, and necrosis were recorded (Table 2).

Statistical Analysis

The data collected were analysed with SPSS version 28.0 (IBM
Corp., Armonk, NY, USA) and Stata version 16.0 (StataCorp,
College Station, TX, USA). Categorical data were presented as
frequencies and percentages and compared using ¥ tests
(goodness-of-fit for single variables and test-of-independence for
bivariate data). Odds ratios were used as a measure of association.
Descriptive statistics (median and interquartile ranges) were used
to describe the quantitative data collected. Continuous variable
group means were compared using the Kruskal-Wallis test. A
p value of 0.05 was regarded as statistically significant. All p values
are x> values unless otherwise specified.
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Table 1. Clinical information

No. Age Gender HIV status Presentation; Left/right Skin GXP TB culture
mass/abscess involvement
Cytology
1 32 Male Negative Abscess Not Not stated  Performed - positive Performed - positive
stated
2 32 Female Positive  Mass Right Not stated  Not performed Performed - positive
3 45 Male Positive  Mass Right Not stated  Not performed Performed - positive
4 45 Female Negative Mass Left Not stated  Performed - negative Not performed
5 20 Female Positive  Mass Left Not stated  Not performed Not performed
6 31 Female Positive  Mass Left Not stated  Performed - negative Performed - positive
7 27 Female Positive  Mass Right Not stated  Not performed Performed - positive
8 25 Female Negative Mass Right Not stated  Performed - positive Performed - negative
9 32 Female Positive  Mass Left Not stated  Not performed Not performed
10 21 Female Positive  Mass Left Not stated  Not performed Not performed
11 34 Female Positive  Abscess Left Not stated  Performed - positive Not performed
12 30 Female Positive  Mass Right Not stated  Not performed Not performed
13 32 Female Positive  Mass Right Not stated  Performed - positive Performed - positive
14 31 Female Positive  Mass Right Not stated  Performed - positive Performed - negative
15 45 Male  Positive  Abscess Right Not stated  Performed - positive Not performed
16 42 Female Unknown Mass Left uoQ Performed - positive Performed - positive
17 23 Female Unknown Mass Left LIQ Performed - positive Performed — negative
18 27 Female Unknown Abscess Right Not stated  Performed - positive Performed - negative
19 20 Female Negative Mass Left Not stated  Performed - positive Not performed
Histology
20 42 Female Positive  Mass Left Not stated  Performed - positive Performed - contaminated
21 41 Female Unknown Abscess Left Not stated  Not performed Not performed
22 36 Female Positive  Not stated Right Not stated  Performed - positive Not performed
23 55 Female Unknown Mass Left Not stated  Not performed Performed - positive
24 74 Female Unknown Mass Left Not stated  Performed - positive Not performed
25 32 Female Positive  Abscess Left Not stated  Not performed Performed - positive
26 33 Female Unknown Mass Right Not stated  Performed - negative Performed - positive
27 43 Female Negative Abscess Left Not stated  Performed - positive Not performed
28 34 Female Positive  Mass Right Not stated  Performed - negative Performed - positive
29 58 Female Positive  Mass Left Not stated  Not performed Performed - positive
30 34 Female Positive  Mass Right Not stated  Performed - positive Performed - contaminated
31 26 Female Positive  Abscess Right Not stated  Not performed Not performed
32 39 Female Positive  Mass Right Not stated  Not performed Performed - positive
Results the cytology group, 4 individuals were HIV-negative

Case Demographics

Of the 32 cases of confirmed TBm, 19 were cytology
(59.38%) specimens, and 13 were histology (40.63%). The
data were captured in Tables 1 and 2.

The median age for the cytology group was 31 years and
the median age for the histology group was 39 years. The p
value of 0.006 suggests a statistically significant difference in
age between the cytology and histology groups. There was
no significant difference in the ratio of females to males
between the groups. However, in each group, there were
significantly more females than males (p value: <0.050). In
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(25.0%) and 12 were HIV-positive (75.0%). In the histol-
ogy group, 1 individual was HIV-negative (11.1%) and 8
were HIV-positive (88.9%). The p value of 0.621 indicates
that the difference in HIV status between the two groups is
not statistically significant. The HIV status was unknown in
7 cases overall. In the cytology group, 9 individuals had the
condition on the left side (50.0%) and 9 on the right side
(50.0%). In the histology group, 7 individuals had the
condition on the left side (53.8%) and 6 on the right side
(46.2%). The p value of 1.000 suggests that there is no
statistically significant difference in laterality between the
two groups. Please see Table 3.
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Table 2. Cytological and histological features

Dual

ZN ZN not
)

ZN

Necrosis

Suppurative

Poorly formed
granulomas

Granulomas -

Inflammation/
non-specific

pathology,

performed

inflammation

well-formed

i.e., carcinoma

12
19

12
19

10
19

19
19

Cytology

19

19

19

19

19

(19 cases in total)

0.00
13

63.16
13
7.69

10.53
13
69.23

23.08

26.32
13

63.16
12
13
92.31

52.63
53.85

13

5.26
13
15.38

36.84
10
13
76.92

100.00
13

13
100

Percentage
Percentage

(13 cases in total)
ZN, Ziehl-Neelsen.
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Cytology
A SNOMED search of the NHLS Trakcare database

for inflammatory breast lesions within the study time
frame delivered 177 patients on whom FNAs were
performed. Twenty-four of these cases were cyto-
logically suggestive of TB (13.56%). Nineteen cases
were confirmed to have TB (10.73%), and five were
cytologically suggestive of TB morphologically but
lacked ancillary tests (2.82%). The remaining 153
cases were confirmed breast nontuberculous abscesses
(86.44%).

Histology

A SNOMED search of the NHLS Trakcare database
for inflammatory breast lesions within the study time
frame delivered 734 patients on whom CNBs were
performed. Forty-seven of these cases were histo-
logically suggestive of TB (6.40%); however, the di-
agnosis of TB was confirmed in only 13 cases (1.77%).
Thirty-four cases were histologically suggestive of TB
but lacked ancillary tests to support the diagnosis
(4.63%). The remaining 687 cases were signed out as
nontuberculous breast abscesses (93.60%). In our
study, 52 cases cytologically and histologically sug-
gestive of TBm, lacked ancillary tests to confirm the
diagnosis.

The x* test was conducted to examine the association
between the type of diagnosis (cytology vs. histology) and
the ability to confirm the diagnosis. The analysis revealed
a statistically significant association (x* = 18.631; df = 1;
p =<0.05) between the type of diagnosis and the ability to
confirm the diagnosis. Of the 24 cytology diagnoses, 19
(79.2%) could be confirmed with other tests. On the other
hand, only 13 out of 47 histological diagnoses (27.7%)
could be confirmed. This indicates a higher confirmation
rate for cytology compared to histology diagnoses. These
findings suggest that cytology may be a more reliable
diagnostic method than histology concerning the con-
firmation of TB.

Clinical Presentation

Of the 31 cases for which clinical presentation of the
breast lesion was documented, 23 (74.2%) presented with
a mass, and the remaining eight (25.8%) presented with a
breast abscess. Please see Table 1.

Inflammatory Morphology in Confirmed TBm Cases

Histologically and cytologically, all 32 cases showed
features of inflammation. Well-formed granulomas
were more common in histological specimens (36.84%
of cytology cases and 76.92% of histology cases,
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Table 3. TBm demographics and HIV status

Cytology Histology p value Test
Age, years, median (IQR) 31 (25.0-34.0) 39 (34.0-43.0) 0.006 Mann-Whitney
Gender, n (%) 0.253 Fisher's exact
Female 16 (84.2) 13 (100.0)
Male 3 (15.8) 0 (0.0)
HIV status, n (%) 0.621 Fisher's exact
Negative 4 (25.0) 1(11.1)
Positive 12 (75.0) 8 (889
Laterality, n (%) 1.000 Fisher's exact
Left 9 (50.0) 7 (53.8)
Right 9 (50.0) 6 (46.2)

respectively). Poorly formed granulomas were seen in
5.26% of cytology cases and 15.38% of histology cases.
Please see Table 2. Suppurative inflammation was seen
in 52.63% of cytology and 53.85% of histology cases.
Necrosis was seen in 63.16% of cytology and 92.31% of
histology cases. Please see Table 2.

Radiology Findings

A total of 22 out of 32 cases had radiological findings
available. The recorded breast lesion sizes varied among
the cases, spanning from 0.5 cm to 6.4 cm with a median
size of 2.5 cm. Out of the 22 cases, most were in the left or
right upper outer quadrants, with an equal distribution of
five lesions in each. Three were retro areolar; one involved
all four quadrants and there was one in each of the left
and right lower inner quadrants.

A Breast Imaging Reporting and Data System
(BIRADS) score was reported on eight of the cases only,
ranging from BIRADS category 2 (benign) to BIRADs
category 5 (highly suspicious for malignancy). The
median BIRADS category is BIRADS 4A (suspicious for
malignancy), which warrants tissue diagnosis. Al-
though mammography findings were not available for
all cases, these findings suggest that tissue diagnosis is
indicated in many of these inflammatory breast lesions
according to the BIRADS classification system. Please
see Figure 1.

Confirmatory Diagnostic Tests

GXP® was performed on 63.16% of the TBm cytology
cases and 53.85% of the TBm histology cases. TB culture
was performed on 57.89% of cytology cases and 61.54% of
histology cases. In our sample of 32, the overall positivity
rate for TB culture was 76.5%, and the overall positivity
rate for GXP was 78.9%. More positive results were
observed in histology for TB culture (46.15%), and more
positive cases were observed for cytology with GXP

TB Mastitis: A Single Institution’s
Experience

(52.63%). ZN staining was performed on 36.84% of
cytology cases and 92.31% of histology cases. The overall
positivity rate for ZN was lower at 42.10%.

The z-proportion column test indicates that there is a
significant difference in the pathology between positive
and negative results for ZN. More positive results for ZN
were observed for cytology. Please see Table 4. There were
no positive records showing a diagnosis of breast carci-
noma. Please see Table 1.

Discussion

TBm is mainly seen in women of reproductive age [16].
Hormonal changes in the breast parenchyma and trauma
related to breastfeeding contribute to the increased sus-
ceptibility of the breast to infection [16]. In our sample,
CNB was performed on older patients, while FNA and
submission for cytology were performed on younger
patients. This may be explained by clinicians having a
higher clinical suspicion of breast carcinoma in older
patients [17].

Clinical preference and diagnostic algorithms have
recently seen a shift in preference for CNB over FNA [18].
The choice of CNB or FNA depends on the prevailing
practices of institutions and countries and the features of
the breast lesion; for example, CNB is preferred in more
diffuse lesions [17]. The sensitivity of breast FNA is
90-99%, with a positive predictive value approaching
100%. The false-positive rate is very low [19]. The
preference for CNB over FNA was mirrored in our case
review, with significantly more CNBs performed than
FNAs (734 and 177, respectively). Our study showed,
however, that GXP and culture for TB were more readily
performed on the FNA specimens, with a higher number
(10.3%) of FNAs showing confirmed TB than CNBs
(1.7%). In our LMIC setting, where the prevalence of
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Fig. 1. a Multiple breast abscesses scattered throughout the breast (BIRADS 2). b Asymmetrical, ill-defined
density in left upper outer quadrant (BIRADS 5). ¢ Extensive segmental area in right mid-outer quadrant
(RUOQ) with circumferential rim enhancement (BIRADS 4B). d Multiple segmental lesions in the right upper

outer quadrant (BIRADS 4B).
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Table 4. ZN with pathology crosstabulation

ZN; +/— * pathology crosstabulation

pathology total
cytology histology
ZN; +/—
Negative
Count 2a % 11
% within pathology 28.6 75 57.9
Positive
Count 5a 3p 8
% within pathology 714 25 42.1
Total
Count 7 12 19
% within pathology 100.0 100.0 100.0

Each subscript letter denotes a subset of pathology cate-
gories whose column proportions do not differ significantly
from each other at the 0.05 level.

EPTB is high, the possibility that FNA is underutilised in
inflammatory breast lesions warrants consideration and
re-evaluation.

FNA is more readily available in LMICs such as South
Africa. Field et al. [20] discussed the benefits of FNA in
LMICs, showing FNA to be reliable, cost-effective, non-
intensive technologically, and more acceptable to pa-
tients. Philipo et al. conducted a prospective study at an
intensive breast cancer screening event in Tanzania. They
concluded that integrating a high-quality clinical breast
examination with FNA and a rapid on-site evaluation was
an effective screening method for breast cancer in a
resource-limited setting [21].

It is highly recommended that ancillary tests for TB are
undertaken to confirm the diagnosis. TBM can only be
diagnosed with certainty if the clinicians, prompted by
clinical suspicion of TB, or the pathologist perform ZN
stain, GXP, or microbiological culture. FNA is more
conducive to collecting material by clinicians for addi-
tional studies, aiding in rapid diagnosis and treatment of
underlying TB [10]. This will prevent TB complications
that burden an already under-resourced, overburdened
healthcare system [22]. In addition, the implementation
of rapid on-site evaluation may prompt the cytopathol-
ogist, based on the inflammatory morphology, to request
further confirmatory diagnostic tests for TB, which will
likely give an automated result before formal review by a
cytopathologist [20, 21]. In LMICs such as South Africa,
the index of suspicion for TBm should be higher,
warranting the importance of adjusting screening and
assessment guidelines for inflammatory breast lesions,

TB Mastitis: A Single Institution’s
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particularly in women of childbearing age, to incorpo-
rate FNA and microbiological tests. Another consider-
ation is the high prevalence of patients on treatment for
HIV. Gynaecomastia is a side-effect of antiretroviral
therapy. FNA and CNB will readily make this distinction
as the management differs [23].

The microscopic presentation of TB varies and depends
on the host’s inflammatory response to the bacillus [24]. The
morphological features range from granulomatous inflam-
mation with Langhans type giant cells, Figure 2, necrotising
granulomatous inflammation, Figure 3, in patients with a
strong immune response to frank necrosis without gran-
ulomata in the severely immune-compromised, Figure 4
[24]. A spectrum exists between the two, ranging from
poorly formed necrotic granulomata to suppurative in-
flammation with variable amounts of neutrophils, histio-
cytes, and lymphocytes.

Necrosis without granulomas and a suggestive in-
flammatory component should also be considered sus-
picious for TB in patients with a poor immune response
[24]. Using ZN staining of formalin-fixed tissue aids in
confidently diagnosing a mycobacterial infection by
confirming the presence of acid-fast bacilli, Figure 4 [14].

The sensitivity of ZN staining is variable in formalin-
fixed paraffin-embedded tissue due to processing with
formalin and xylene [14]. Acid-fast bacilli staining has a
specificity of 87%. However, it does not classify the
species of the bacillus. Sensitivity is far more variable and
ranges from 22 to 80% [15], adding another dimension of
complexity to confirming a diagnosis of EPTB.

In TBm, the sensitivity and specificity of detecting
bacilli by ZN are low, which was mirrored in our study
[14]. Acid-fast bacilli are only identified in 12% of
cases; therefore, a histological diagnosis of caseating
granulomatous inflammation in the breast and lymph
nodes is considered sufficient for diagnosis in some
settings [25]. The sensitivity of ZN staining on FFPE
tissue is extremely low, approximately 12% [10]. In
South Africa, the sensitivity of ZN staining in TBm has
not been evaluated.

GXP is currently the gold standard for diagnosing TB.
GXP allows rapid diagnosis and has a high sensitivity
making it more optimal than smear microscopy. How-
ever, GXP specificity is still suboptimal and non-
respiratory specimens often have a low bacterial load,
affecting rapid tests such as GXP and acid-fast micros-
copy [26]. One study showed a 100% diagnostic accuracy
when FNA was combined with GXP PCR (10).

Despite advances in nucleic acid amplification tech-
nology, PCR for Mycobacterium tuberculosis has not yielded
promising results in paraffin-embedded, formalin-fixed
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Fig. 4. a Necrosis and inflammatory cells on cytology. b A positive ZN stain showing acid-fast bacilli.
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tissue. Lakhoo et al. [27] showed that the sensitivity for
nested mycobacterial PCR was only 64.1%, and the spec-
ificity was 68.2%. Therefore, due to the poor sensitivity and
specificity of GXP PCR in paraffin-embedded tissue, cou-
pled with the low sensitivity and specificity of acid-fast
stains, submission of material for GXP and culture at the
time of FNA or CNB is highly recommended. The cost-
effectiveness of FNA plus GXP compared to CNB warrants
further investigation.

Conclusion

This study supports using FNA combined with GXP as
the primary diagnostic modality in diagnosing TBm. This
test combination is advantageous in resource- and fi-
nancially constrained environments as it is relatively
simple to perform, cost-effective, and has a rapid turn-
around time. This is crucial in low-resourced settings
where patients may be significantly clinically unwell due
to secondary illnesses, and early diagnosis and treatment
are paramount.
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