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INTRODUCTION

	 Inflammatory breast diseases comprise a wide 
spectrum of conditions ranging from acute conditions 
like lactational mastitis and breast abscesses to chronic 
rare entities such as idiopathic granulomatous mastitis 
(IGM) and tuberculosis mastitis (TBM). Both the chronic 
forms clinically and radiologically mimic carcinoma, 
causing a diagnostic and therapeutic dilemma.1,2

	 Accurate diagnosis requires integration of clinical 
evaluation with radiologic assessment, microbiologic 
testing, and tissue sampling, making a multidisciplinary 
approach essential. Over the past decade, there has been a 
paradigm shift away from conventional surgical incision 
and drainage toward minimally invasive, ultrasound-
guided management approaches that reduce morbidity 
and preserve cosmesis.3,4

	 This review summarizes current evidence on 
epidemiology, pathogenesis, imaging features, 
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microbiology, and management of breast infections, 
with particular attention to differentiating chronic 
granulomatous diseases from malignancy and to the 
relevance of minimally invasive strategies in low- and 
middle-income and tuberculous-endemic settings.

METHODOLOGY

	 We searched PubMed, Embase, and Scopus for articles 
published between January 2005 and October 2023. 
Search terms included “mastitis,” “breast abscess,” 
“granulomatous mastitis,” “tuberculous mastitis,” 
“breast imaging,” and “management.” Original studies, 
systematic and narrative review articles, and case 
series describing epidemiology, imaging features, 
microbiology, and management of breast infections were 
included. Case reports with limited clinical relevance, 
non-English articles, conference abstracts, and studies 
lacking imaging or management data were excluded. 
Titles and abstracts were screened for relevance, and full 
texts were reviewed. After screening, approximately 25 
articles were included in the final narrative synthesis. 
This review was based on previously published literature 
and did not involve direct contact with patients, access to 
identifiable patient data, or experimental interventions.
Epidemiology: Breast infections most commonly affect 
women aged between 18 and 50 years and remain an 
important cause of morbidity.5,6 In women of reproductive 
age, infections are predominantly lactational, typically 
occurring within the early postpartum period, most 
frequently during the first six weeks of breastfeeding. 
The overall incidence of mastitis can be as high as 33% 
in breastfeeding women, while abscesses are reported in 
0.4% to 11% of breastfeeding mothers.7

Conversely, non-lactational abscesses are often seen in 
premenopausal older women and are more common 
in obese patients and smokers.6 These infections are 
typically subareolar and have a higher tendency to recur 
compared with lactational abscesses.
The chronic inflammatory conditions, Idiopathic 
Granulomatous Mastitis (IGM) and Tuberculous Mastitis 
(TM), are generally rare. Tuberculous mastitis most 
often affects women of reproductive age and remains 
uncommon, even in regions where tuberculosis is 
endemic.8 Although both IGM and TBM are uncommon, 
their presentation frequently overlaps with that of 
infectious mastitis and breast cancer, contributing to 
diagnostic delays and variability in reported incidence.
Pathogenesis: Pathogenesis varies significantly 
depending on the clinical context, primarily categorized 
into lactational (puerperal) and non-lactational forms.5

Lactational mastitis: The exact cause of mastitis in 
breastfeeding women remains uncertain. One widely 
accepted explanation is that the bacteria enter through 
tiny cracks in the nipple and multiply within milk-filled 
ducts where flow has slowed or become obstructed. 
Milk stasis due to ductal obstruction or nipple trauma 
facilitates bacterial proliferation within the lactiferous 
ducts. Staphylococcus aureus (S. aureus) is the organism 
most frequently identified in lactational mastitis. 

However, recent studies show that methicillin-resistant 
Staphylococcus aureus (MRSA) is becoming an increasingly 
common pathogen in these infections.5,9

Non-lactational mastitis: It can be subdivided into 
periductal mastitis (PDM), IGM and TBM.
Periductal mastitis (PDM) refers to inflammation 
centered on the subareolar ducts. The most widely 
accepted mechanism involves squamous metaplasia of 
the lactiferous ducts (SMOLD), which leads to ductal 
obstruction, dilation, and stagnation of secretions. Mostly 
sterile, this ductal stasis promotes secondary bacterial 
overgrowth and recurrent infection.9,10

Idiopathic granulomatous mastitis (IGM) is a rare, 
benign inflammatory breast disease of unknown 
etiology. Proposed mechanisms include autoimmune/
hyperimmune responses, hormonal (hyperprolactinemia), 
ductal rupture with extravasated secretions, and infectious 
triggers. Emerging evidence implicates Corynebacterium 
species, particularly Corynebacterium kroppenstedtii, as 
a potential infectious contributor.5,11

Tuberculous mastitis (TBM) is a rare form of secondary 
granulomatous mastitis and usually represents a 
manifestation of extrapulmonary tuberculosis. Breast 
tissue is relatively resistant to Mycobacterium tuberculosis, 
which is why TBM is uncommon even in endemic 
regions. In most cases, breast involvement is secondary 
to infection elsewhere in the body. The lymphatics via 
retrograde spread from axillary lymph nodes is the 
most frequently described route. Less commonly, TBM 
may result from hematogenous dissemination or direct 
extension from adjacent structures such as the chest wall 
or ribs.8,12

Imaging: Radiology imaging reinforces the clinical 
examination and is particularly useful to evaluate skin 
thickening, the extent of inflammation, measure abscess 
cavities, and compare findings with the contralateral 
breast. It also helps guide intervention and exclude 
malignancy.13

Ultrasound is the primary imaging modality in all age 
groups and clinical settings.13-15 Early or mild infection, 
such as breast cellulitis, is localized to the dermis and 
may be focal or diffuse.13,16 Sonographic findings may be 
minimal, with only subtle skin thickening.13,14 Normal 
skin thickness is typically ≤2 mm, and up to 4 mm in the 
periareolar region or inframammary folds.13,15 Using a 
generous amount of gel with gentle transducer pressure 
can improve detection of subtle changes.13,14 When dermal 
thickness is borderline, comparing with an unaffected 
quadrant or the contralateral breast can help confirm 
abnormality.13,15

Acute mastitis may develop from overlying cellulitis as 
the infection progresses deeper or may originate within 
the breast parenchyma without skin changes.10,16 On 
ultrasound, mastitis manifests as edema, with increased 
echogenicity of fat lobules and interspersed hypoechoic 
reticulations, reflecting dilated lymphatics or interstitial 
fluid.13-15 Increased vascularity on color doppler is 
usually observed reflecting hyperemia from ongoing 
inflammation.13,14
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	 Persistent or untreated mastitis can progress to 
phlegmon or abscess. Phlegmons appear heterogeneous 
with surrounding hyperemia and minimal fluid, while 
abscesses are more liquefied, showing hypoechoic or 
anechoic components, sometimes with mobile debris.14

A meticulous evaluation of the lactiferous ducts for 
dilation, wall thickening, and intraluminal debris 
is essential (Fig.1). Assessment of liquefaction and 
loculations helps guide aspiration, and any fistulous 
communication with the skin should be noted.15

	 The presence of reactive axillary lymphadenopathy is 
common. Reactive nodes typically show preserved fatty 
hila and smooth, diffuse cortical thickening, whereas 
malignant nodes may exhibit focal or diffuse cortical 
thickening with loss of the fatty hilum (Fig.2).15,16

Infected galactocele is common in lactating patients when 
milk stagnates following cessation of breastfeeding, 
resulting in ductal dilatation and milk-filled cysts. 
Galactoceles may resemble abscesses but follow the 
ductal distribution. Diagnosis is usually confirmed by 
aspiration of milky fluid which may be mixed with pus 
(Fig.3).6

	 Mammography is mainly useful in non-lactating 
patients or when malignancy is suspected. (Fig.4) 
Mammographic findings are not specific and could 
be focal or diffuse. It can show skin thickening, focal 
asymmetry or mass, architectural distortion, nipple 
retraction, and axillary lymphadenopathy.15 The absence 
of mammographic abnormalities does not obviate the 
need for targeted ultrasound, as mild mastitis may be 

inapparent on standard views and image quality may be 
limited in patients unable to tolerate compression. Use of 
mammography is limited in young and lactating women 
because of dense parenchyma.17

Magnetic Resonance Imaging (MRI) is not routine but 
is highly sensitive in problem-solving. It is invaluable 
for diagnosing complicated fistulous tracts, evaluating 
chest wall invasion, and distinguishing benign mastitis 
from inflammatory breast cancer.13 Dynamic contrast-
enhanced MRI can help by demonstrating a slower, 
gradual enhancement pattern in mastitis compared 
to the rapid wash-in and wash-out kinetics often 
seen in malignancies. MRI offers an advantage over 
ultrasound in detecting deeper abscesses, especially in 
large or dense breasts. It is also valuable for evaluating 
subareolar abscesses that may cause nipple inversion, 
including smaller lesions that are difficult to visualize on 
ultrasound.14

Management: Management is tailored to the nature and 
severity of the infection.
Lactational Mastitis and Abscesses: For uncomplicated 
mastitis, prompt antibiotic therapy (targeting  S. aureus) 
and continued breastfeeding or milk expression are 
essential. For abscesses >3 cm,  ultrasound-guided 
aspiration  is now the first-line intervention. Multiple 
aspirations may be required. This approach yields 
success rates exceeding 85-90% with excellent cosmetic 
outcomes, making it superior to traditional incision and 
drainage (I&D) for most cases.7,9,18 Antibiotic therapy 
is guided by culture results, breastfeeding status, and 
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Fig.1: Ultrasound image of an elderly female patient with recurrent non-lactational breast abscess showing a dilated 
duct with homogenous, diffuse intraluminal echoes without vascularity at the 1 o’clock position (arrow). Surrounding 

increased echogenicity of parenchyma (arrowhead) is reactionary.
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Fig.3: Ultrasound images of a young lactating female with a painful breast lump showing a cystic lesion with layering de-
bris (arrow). The surrounding parenchyma shows increased echogenicity (arrowhead) and vascularity in the retroareolar 
region at 6 o’clock of left breast. Aspiration yielded milky fluid mixed with pus, consistent with an infected galactocele.

Fig.2: Ultrasound images of a young lactating female with breast inflammation showing.
(A) fluid collection with internal echoes in right breast, consistent with lactational abscess - (B) axillary lymph 

node showing diffuse cortical thickening in accordance with reactive ipsilateral lymphadenopathy.
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Fig.4: Radiographic images of an elderly 
female with a painful breast lump.

(A) Left breast mammogram (CC and MLO views) 
showing two partly defined high density nodules (arrows) 
in the upper outer quadrant of left breast underlying the 
site of metallic marker and (B) Ultrasound of the same 
patient shows intercommunicating pockets of collection 
with internal homogenous avascular echoes.

severity of infection. Courses generally last five to seven 
days but may be extended in recurrent or severe cases. 
Hospitalization is indicated for large abscesses or patients 
showing systemic signs of infection, with intravenous 
antibiotics and I&D as needed. Pain management 
typically involves nonsteroidal anti-inflammatory and, if 
necessary, short-term narcotics.18,19  

	 Local studies from Pakistan support this shift: 
Manzoor A et al. reported shorter healing times, higher 
continued breastfeeding rates, and better cosmetic results 
with needle aspiration compared to I&D.20 A study 
conducted by Sushel C et al. reported that ultrasound 
guided aspiration with oral antibiotics is effective, safe 
and practical for early treatment for lactational breast 
abscess, together with encouraging patients to continue 
breast feeding.21

Non-Lactational Abscesses: Underlying conditions like 
PDM, IGM or TBM should be considered in cases of non-
lactation or recurrence. These patients are often present 
with a firm, unilateral mass, sometimes accompanied by 
abscess or fistula formation. Biopsy for histopathology 
and gene Xpert are required in cases of recurrence or 
refraction to standard treatment.
	 PDM mostly resolves spontaneously or may require 
non-steroidal anti-inflammatory drugs.5 For IGM, 

management remains controversial and is primarily 
medical. Corticosteroids are the cornerstone of treatment 
for moderate to severe IGM, leading to resolution in most 
cases.3 Methotrexate or other immunosuppressants can be 
used for steroid-resistant cases. Antibiotics may be used 
if secondary infection is suspected or if Corynebacterium is 
identified. Surgical excision is reserved for limited, 
localized disease or medically refractory cases but carries 
a risk of poor wound healing and sinus tract formation.4

	 Latif H et al. emphasized the diagnostic dilemma 
associated with IGM in the local population, noting that 
misdiagnosis and delayed recognition are common, 
particularly because clinical and imaging features 
can mimic malignancy or infectious mastitis. Their 
study highlighted that recurrence is frequent despite 
corticosteroid therapy, and careful follow-up is essential. 
They also reported that a combination of medical 
therapy and limited surgical intervention, guided by 
histopathology, achieved favorable outcomes while 
minimizing complications.22

Treatment for TBM involves standard anti-tuberculous 
therapy (ATT) for 6-12 months. Image-guided aspiration 
or biopsy is crucial for obtaining tissue for culture and 
histology. Surgical intervention is typically limited to 
drainage of large abscesses or diagnostic excision when 
needed.8 Local studies support the effectiveness of this 
approach. Afridi highlighted that early recognition and 
medical management with ATT were sufficient for most 
patients, with surgical intervention needed in a minority 
of cases, usually for diagnostic purposes or management 
of large abscesses.23 These findings underscore that, 
in TBM, prompt diagnosis and adherence to medical 
therapy are key to favourable outcomes while minimizing 
unnecessary surgery.

CONCLUSION

	 Accurate diagnosis of breast infections requires 
a comprehensive, multidisciplinary approach 
combining clinical, radiologic, microbiologic, and 
histopathologic findings. Chronic granulomatous 
conditions pose significant diagnostic challenges due 
to their overlap with malignancy. Ultrasound is the 
cornerstone of imaging, while mammography and 
MRI serve as valuable adjuncts in selected cases. The 
management paradigm has decisively shifted towards 
minimally invasive, image-guided percutaneous 
techniques for abscess drainage, which should be 
considered the standard of care due to their high 
efficacy and superior cosmetic results. In TB-endemic 
and resource-constrained settings, clinicians should 
adopt a structured diagnostic pathway that includes 
early image-guided core biopsy with mycobacterial 
studies in cases of atypical or non-resolving breast 
inflammation, and prioritize percutaneous drainage 
combined with targeted antimicrobial therapy as a 
first-line intervention. Increased awareness and early 
implementation of these strategies are essential to 
reducing diagnostic delays, minimizing morbidity, 
and improving overall patient outcomes.



Pak J Med Sci     11AASC Supplement 2026 (April)    Vol. 42              www.pjms.org.pk S135

Hina Pathan et al.

Funding: None.

Conflict of interest: None.

REFERENCES
1.	 Koseoglu HI, Daşıran MF, Koseoglu RD, Celikyay ZRY, Kalelioglu 

MB. Is it tuberculosis mastitis or granulomatous mastitis? A 
thirteen-year experience at a university hospital. Turk J Med Sci. 
2023;53(3):744–751. doi: 10.55730/1300-0144.5637

2.	 Krawczyk N, Kuhn T, Ditsch N, Hartmann S, Gentilini OD, Lebeau 
A, et al. Idiopathic granulomatous mastitis as a benign condition 
mimicking inflammatory breast cancer: current status, knowledge 
gaps and rationale for the GRAMAREG study (EUBREAST-15). 
Cancers (Basel). 2024;16(19):3387. doi: 10.3390/cancers16193387

3.	 Yukawa M, Watatani M, Isono S, Fujiwara Y, Tsujie M, Kitani K, et 
al. Management of granulomatous mastitis: a series of 13 patients 
who were evaluated for treatment without corticosteroids. Int 
Surg. 2015;100(5):774-782. doi: 10.9738/INTSURG-D-14-00231.1

4.	 Wang Y, Song J, Tu Y, Chen C, Sun S. Minimally invasive 
comprehensive treatment for granulomatous lobular mastitis. BMC 
Surg. 2020;20(1):34. doi: 10.1186/s12893-020-00696-w

5.	 Ammann AM, Pratt CG, Lewis JD, Ahmad SA, Shaughnessy E, 
Heelan AA. Breast infections: a review of current literature. Am J 
Surg. 2024;228:78–82. doi: 10.1016/j.amjsurg.2023.10.040

6.	 Boakes E, Woods A, Johnson N, Kadoglou N. Breast infection: 
a review of diagnosis and management practices. Eur J Breast 
Health. 2018;14(3):136–143. doi: 10.5152/ejbh.2018.3871

7.	 Voruganti MR, Sistu MK, Gadipudi HC. A comparative study on 
ultrasound-guided percutaneous aspiration versus incision and 
drainage in the management of small breast abscesses. Int Surg J. 
2022;9(3):620–626. doi: 10.18203/2349-2902.isj20220632

8.	 Quaglio G, Pizzol D, Isaakidis P, Bortolani A, Tognon F, Marotta C, 
et al. Breast tuberculosis in women: a systematic review. Am J Trop 
Med Hyg. 2019;101(1):12–21. doi: 10.4269/ajtmh.19-0061

9.	 Totadri VM, Vetri R, Sainath S. A comparative study of drainage 
of breast abscesses by conventional incision and drainage versus 
ultrasound-guided needle aspiration/re-aspiration in a tertiary 
health care centre. Eur J Breast Health. 2024;20(3):194–198. 
doi: 10.4274/ejbh.galenos.2024.2024-3-2

10.	 Zhang Y, Zhou Y, Mao F, Guan J, Sun Q. Clinical 
characteristics, classification, and surgical treatment of 
periductal mastitis. J Thorac Dis. 2018;10(4):2300–2307. 
doi: 10.21037/jtd.2018.04.63

11.	 Fujii M, Mizutani Y, Sakuma T, Tagami K, Okamoto K, Kuno Y, 
et al. Corynebacterium kroppenstedtii in granulomatous mastitis: 
analysis of formalin-fixed, paraffin-embedded biopsy specimens 
by immunostaining using low-specificity bacterial antisera and 
real-time polymerase chain reaction. Pathol Int. 2018;68(7):409–418. 
doi: 10.1111/pin.12683

12.	 Farrokh D, Alamdaran A, Feyzi Laeen A, Fallah Rastegar Y, Abbasi 
B. Tuberculous mastitis: a review of 32 cases. Int J Infect Dis. 
2019;87:135–142. doi: 10.1016/j.ijid.2019.08.013

13.	 Lepori D. Inflammatory breast disease: the radiologist’s role. 
Diagn Interv Imaging. 2015;96(10):1045–1064. doi: 10.1016/j.
diii.2015.07.006

14.	 Woodard GA, Bhatt AA, Knavel EM, Hunt KN. Mastitis and more: 
a pictorial review of the red, swollen, and painful breast. J Breast 
Imaging. 2021;3(1):113–123. doi: 10.1093/jbi/wbaa098

15.	 Kasales CJ, Han B, Smith JS Jr, Chetlen AL, Kaneda HJ, 
Shereef S. Nonpuerperal mastitis and subareolar abscess of 
the breast. AJR Am J Roentgenol. 2014;202(2):W133–W139. 
doi: 10.2214/AJR.13.10551

16.	 Kamal RM, Hamed ST, Salem DS. Classification of inflammatory 
breast disorders and step-by-step diagnosis. Breast J. 2009;15(4):367–
380. doi: 10.1111/j.1524-4741.2009.00740.x

17.	 Sabate JM, Clotet M, Torrubia S, Gomez A, Guerrero R, de las 
Heras P, et al. Radiologic evaluation of breast disorders related to 
pregnancy and lactation. Radiographics. 2007;27(Suppl 1):S101–
S124. doi: 10.1148/rg.27si075505

18.	 Rao R, Ludwig K, Bailey L, Berry TS, Buras R, Degnim A, 
et al. Select choices in benign breast disease: an initiative 
of the American Society of Breast Surgeons for the 
American Board of Internal Medicine Choosing Wisely® 
campaign. Ann Surg Oncol. 2018;25(10):2795–2800. 
doi: 10.1245/s10434-018-6584-5

19.	 Li J. Diagnosis and treatment of 75 patients with idiopathic lobular 
granulomatous mastitis. J Invest Surg. 2019;32(5):414–420. doi: 
10.1080/08941939.2018.1424270

20.	 Manzoor A, Rashid I, Waqar SH, Shah SA, Mehmood RA. 
Comparison of needle aspiration and incision and drainage in the 
management of lactational breast abscess. J Soc Obstet Gynaecol 
Pak. 2022;12(1):32–37.

21.	 Sushel C, Kalhoro N, Luxmi S, Das K, Khaskheli GA, Mallah Q. 
Outcome of percutaneous needle aspiration in the treatment 
of lactational breast abscess. J Liaquat Univ Med Health Sci. 
2020;19(04):233-237.

22.	 Latif H, Qamar Naqvi SR, Bano R, Farrukh N, Ali K, Sana F. 
Diagnostic dilemma and treatment challenges in idiopathic 
granulomatous mastitis. Pak Armed Forces Med J. 2021;71(2):702-
705. doi: 10.51253/pafmj.v71i2.6611

23.	 Afridi SP, Memon A, Rehman SU, Memon A, Baig N. Spectrum of 
breast tuberculosis. J Coll Physicians Surg Pak. 2009;19(3):158-161. 

Authors’ Contributions:

HP: Conception of the study, literature review, and 
drafting of the manuscript. 
SZ Critical revision of the manuscript for important 
intellectual content and literature review. 
AK: Conception of the study, literature review, drafting 
of the manuscript and responsible for coordinating 
responses.
All authors have  approved the final version of the 
manuscript.


	_Hlk216388165
	_Hlk216388784
	_Hlk216388220
	_Hlk216389447
	_Hlk216953065
	_Hlk103929640
	_Hlk184829375
	_Hlk218165395
	_Hlk217654079
	_heading=h.tfws8a1uwy2d
	_heading=h.8u0d4w777ytu
	_heading=h.ifzle04xqwd4
	_heading=h.cchgkptvxxda
	_heading=h.em1d9r6lti5g
	_heading=h.x8vcpc2tu2qb
	_heading=h.c3d9noats79l
	_heading=h.tpoz1o4gpw08
	_heading=h.caxvl341tikr
	_heading=h.uh057j2ilxfa
	_heading=h.b20tz7dfuck4
	_heading=h.rv1te2vj4b6s
	_heading=h.h0ivcp6w51t3
	_heading=h.dh2d485bnbeg
	_Hlk216893703
	_Hlk216893764
	_653cmufn96i4
	_Hlk217941284
	_Hlk217743052
	_Hlk217941317
	_Hlk217941174
	_Hlk217940764
	_Hlk217941464
	_Hlk217941491
	_Hlk217941535
	_Hlk217941562
	_Hlk217941581
	_Hlk217941606
	_Hlk217941826
	_Hlk217941843
	_Hlk217941877
	_Hlk217941897
	_Hlk217941913
	_Hlk217941932
	_Hlk217941955
	_Hlk217942004
	_pemb96a1lgfz
	_uxk29qvm2aut
	_pwjjk8yios92
	_vyyq17drmmmq
	_p2wep979szl1
	_Hlk212375443

