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ABSTRACT

Mastitis is a common condition that predominates during the puerperium. Breast abscesses are less common, however when they do develop, delays
in specialist referral may occur due to lack of clear protocols. In secondary care abscesses can be diagnosed by ultrasound scan and in the past the
management has been dependent on the receiving surgeon. Management options include aspiration under local anesthetic or more invasive incision
and drainage (I&D). Over recent years the availability of bedside/clinic based ultrasound scan has made diagnosis easier and minimally invasive
procedures have become the cornerstone of breast abscess management. We review the diagnosis and management of breast infection in the primary
and secondary care setting, highlighting the importance of early referral for severe infection/breast abscesses. As a clear guideline on the manage-
ment of breast infection is lacking, this review provides useful guidance for those who rarely see breast infection to help avoid long-term morbidity.
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Introduction

Mastitis is a relatively common breast condition; it can affect patients at any time but predominates in women during the breast-feeding
period (1). It is defined as inflammation of the breast with or without infection. Mastitis with infection may be lactational (puerperal) or
non-lactational (e.g., duct ectasia). Causes of non-infectious mastitis include idiopathic granulomatous inflammation and other inflamma-
tory conditions (e.g., foreign body reaction). Timely management of mastitis with antibiotics can help avoid complications.

A breast abscess is a localized collection of purulent material within the breast (2), which can be a complication of mastitis. Breast abscesses
most commonly affect women aged between 18 and 50 years. In women of reproductive age these are predominantly lactational but non-
lactational abscesses are also seen in premenopausal older woman. Breast abscesses are occasionally noted in neonates (3). Non-lactational
abscesses are more common in obese patients and smokers than in the general population (4). In the United Kingdom (UK) these patients
may be reviewed in a variety of healthcare settings including general practice, Accident and Emergency (A&E) or in surgical clinics. Early
referrals are essential to prevent evolution into severe infection and even sepsis. There has been a lack of consensus in the past regarding
appropriate management pathways and delays in treatment has resulted in worse outcomes (5). Treatment regimens generally include
antibiotics; and for breast abscesses - percutaneous drainage and/or surgical I&D. As effective ultrasound-guided drainage becomes more
commonplace, this has begun to circumvent the need for invasive I&D, even for large abscesses. The predominance of Staphylococcus (S)
aureus allows a rational choice of antibiotic without having to wait for the results of bacteriological culture (5). Relatively few randomized-
control-trials have been carried out to evaluate the treatment rationale; hence, management and guideline design requires a review of
available evidence.

Clinical and research implications

Epidemiology

Breast infections are the most common benign breast problem during pregnancy and the puerperium (6). The global prevalence of mas-
titis in lactating women ranges from 1-10% (7-11). However, a recent Cochrane review suggested that the incidence of mastitis could
be as high as 33% (12). The incidence is highest in the first few weeks postpartum, decreasing gradually after that (5). Duct ectasia
(peri-ductal mastitis or dilated ducts associated with inflammation) occurs in 5-9% of non-lactating women (13). Tubercular mastitis is
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rare, even in tuberculosis (TB)-endemic countries, with a reported in-
cidence between 0.1-3% (14). Granulomatous mastitis is rare chronic
inflammatory condition of the breast that can mimic inflammatory
breast cancer and periductal mastitis (15). Mammary fistulae, which
can be a complication of breast infection, occurs in 1-2% of women
with mastitis (16).

Breast abscesses as a complication, develop in 3 to 11% of women with
mastitis, with a reported incidence of 0.1-3% in breastfeeding women
(5, 9, 17). Approximately 50% of infants with neonatal mastitis will
develop a breast abscess (3). Breast abscesses in lactating and non-lactat-
ing women are two distinct clinical entities, each with a discrete patho-
genesis. Lactational breast abscesses remain more common although
the incidence has been decreasing in recent years (18). About 90% of
non-lactational breast abscesses are sub-areolar (19). The remaining non-
lactational breast abscesses are caused by rare granulomatous, bacterial or
fungal etiologies (13, 15). Non-lactational, sub-areolar abscesses tend to
occur in women toward the end of their reproductive years (13).

Etiology

Mastitis may occur with or without infection. Infectious mastitis and
breast abscesses are predominantly caused by bacteria that colonize
the skin. S. aureus is the most common causative agent, followed by
coagulase-negative Staphylococci. The majority of S. aureus isolated are
now methicillin-resistant S. zureus (MRSA) (20, 21).

Some breast infections (and up to 40% of breast abscesses) may be
polymicrobial, with isolation of aerobes (Staphylococcus, Streptococ-
cus, Enterobacteriaceae, Corynebacterium, Escherichia coli, and Pseu-
domonas) as well as anaerobes (Peptostreptococcus, Propionibacterium,
Bacteroides, Lactobacillus, Eubacterium, Clostridium, Fusobacterium,
and Veillonella) (3, 20, 22, 23). Anaerobes are sometimes isolated in
abscesses and in chronic recurrent cases. A study of primary and recur-
rent breast abscesses showed that smokers were more likely to have
anaerobes recovered (isolated in 15% of patients) (24).

More unusual pathogens may include Bartonella henselae (the agent
of cat-scratch disease), mycobacteria (TB and atypical mycobacteria),
Actinomyces, Brucella, fungi (Candida and Cryptococcus), parasites, and
maggot infestation. Unusual breast infections may be the initial pre-
sentation of HIV infection (25). Typhoid is a well-recognized cause of
breast abscesses in countries where this disease is prevalent (26, 27).

Non-infectious mastitis may result from underlying duct ectasia (peri-
ductal mastitis or plasma cell mastitis) and infrequently from foreign
material (e.g., nipple piercing, breast implant, or silicone) (28, 29).
Granulomatous (lobular) mastitis is a benign disease once consid-
ered idiopathic, however there is growing evidence of an association
with corynebacteria infection (30).

Pathophysiology

In lactational mastitis, it is likely that bacteria (often originating from
the mouth of the infant) gain entry via cracks or fissures in the nipple
surface. Once the primary defenses are breached, organisms have an ide-
al culture environment in nutrient rich maternal milk leading to rapid
replication. This can be augmented by milk stasis and overproduction
leading to mastitis (6, 11). In neonates, transient breast enlargement
secondary to maternal hormones can make them vulnerable to mastitis.

In duct ectasia, the mammary duct-associated inflammatory disease se-
quence involves squamous metaplasia of lactiferous ducts, causing block-
age (obstructive mastopathy) with peri-ductal inflammation and possible
duct rupture (16). Inflamed ducts are prone to bacterial infection (31, 32).
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In tubercular mastitis, mycobacterium tuberculosis can enter the breast
from a direct inoculation (via a nipple abrasion) or more commonly
from secondary spread from a distal source such as lymphatic spread,
miliary dissemination, or contiguous spread (e.g., empyema neces-
sitans). Clinical presentation is usually of a solitary, ill-defined, uni-
lateral hard lump situated in the upper outer quadrant of the breast.
Primary TB of the breast is rare. Necrotizing granulomas are the histo-
pathological hallmark of TB infection.

In granulomatous mastitis, granulomas are usually non-necrotizing,
inflammation is focused around breast lobules that clinically may pres-
ent as a painless mass (15).

Left untreated, mastitis may cause tissue destruction resulting in an ab-
scess. Lactational abscesses tend to be located in the peripheral breast
and are often a progression of mastitis or lactational breast inflam-
mation (6). Occasionally spread is hematogenous from an infection
elsewhere. Risk factors for lactational breast abscess formation include
the first pregnancy at maternal age over 30 years, pregnancy more than
41 weeks of gestation, and mastitis (4, 33). Early infection is usually
localized to a single segment within the breast, extension to another
segment is a late sign. Lactose-rich milk provides an ideal growth envi-
ronment, so bacterial dispersion in the vascular and distended segment
is easy. The pathological process is similar to any acute inflammatory
event, although the nature of the lactating breast architecture; with
its loose parenchyma and stagnation of milk in an engorged segment
may allow the infection to spread quickly both within the stroma and

through the milk ducts (18).

Non-lactational breast abscesses are often sub-areolar and were first de-
scribed as fistulas of lactiferous ducts by Zuska et al. (34). It was noted
that this results in chronically draining sinuses and abscess formation
near the areola (34). This form has a known association with squamous
metaplasia of the lactiferous duct epithelium, duct obstruction and
subareolar duct dilation or duct ectasia (19, 35, 36). This is proceeded
by inflammation of the surrounding duct, infection of these terminal
lactiferous ducts, duct rupture and subsequent peri-areolar fistula and
sub-areolar breast abscess formation (11, 19, 36). These abscesses have
a chronic course, often with recurrent obstruction of the ducts with
keratin plugs and have a tendency to form extensive fistulas (19, 36).
Central (peri-areolar) non-lactational abscesses are usually due to peri-
ductal mastitis (2). Smoking and Diabetes mellitus are significant risk
factors for periductal mastitis and non-lactational abscesses (2, 11).

Box 1. Signs and symptoms of breast infection.

Mastitis:

*  flu-like symptoms, malaise, and myalgia
e fever

*  breast pain

¢ decreased milk outflow

e breast warmth

¢ breast tenderness

e breast firmness

*  breast swelling

*  breast erythema

*  enlargement of axillary lymph nodes

Breast abscess (in addition to the above):

¢ Well-circumscribed fluctuant mass in the affected breast (al-
though not always palpable if deep in breast tissue
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Clinical features and diagnosis

The clinical diagnosis of mastitis or breast abscess is usually made based
on the clinical presentation (Box 1) and by an individual’s history with
a breast abscess tending to present with pain and/or a lump (Figure 1).
Lactational breast abscesses tend to be found peripherally in the breast,
and non-lactational abscesses are typically found in a peri-areolar or
sub-areolar location (37).

Initial investigations

Ultrasound is a useful diagnostic tool in the initial workup; an abscess
would be seen as a hypoechoic lesion, it may be well circumscribed,
macrolobulated, irregular, or ill-defined with possible septa (Figure
2a). A hypoechoic rim may indicate the thick wall of a chronic abscess
(Figure 2b). Ultrasound is the preferred imaging modality for all age
groups with suspected breast infection (including neonates)(38). Fine
needle aspiration can be used to drain a breast abscess for diagnostic
and therapeutic purposes. Purulent fluid on diagnostic needle aspira-
tion drainage indicates a breast abscess. This sample is often sent for
cytology to rule out malignancy. Milk, aspirate, discharge, or biopsy
tissue is sent for culture and sensitivity; a positive culture indicates
infection and sensitivities should be used to guide antibiotic therapy.

[
| 'I
Figure 1. a, b. (a) Erythema associated with mastitis and (b)
lactational breast abscess with visible swelling and erythema

Consider performing a pregnancy test if occurrence of mastitis is un-
expected (e.g. in an adolescent).

Microbiology and pathology investigations

For routine cases of mastitis, a biopsy is not usually indicated. For all
other cases, such as a suspected abscess, atypical presentation, uncer-
tain diagnosis, or a potential complication (e.g., recurrent infection
or treatment failure), a biopsy may be warranted. A biopsy includes
fine-needle aspiration biopsy (which can be performed with/without
ultrasound guidance) or tissue biopsy (which may be an excisional or
incisional biopsy, a core-needle biopsy, or other vacuum-assisted biop-
sy). Tissue biopsy permits examination of involved tissue for infection,
granulomatous inflammation, and malignancy. Excised tissue should
be sent for histopathological evaluation (cytology) for a possible ma-
lignancy and infection (e.g., fungal stains and acid-fast bacilli for TB),
especially in refractory and recurrent cases. Skin-punch biopsy can be
undertaken to diagnose inflammatory breast carcinoma.

Milk, nipple discharge, aspirated material, or excised tissue should be
sent for Gram-stain, culture (acrobic and anaerobic) with sensitivity,
and fungal and mycobacterial studies.

Culture may be performed in all patients or only in select cases such as:

*  Hospital-acquired infection

e Severe or unusual cases

*  Failure to respond to antibiotics within 2 days
e Recurrent mastitis (7).

Figure 2. a, b. US scan (a) shows a well circumscribed hypoechoic
lesion and US scan (b) shows a chronic abscess with a hypoechoic rim



Expressed milk or a midstream milk sample can be sent for leukocyte
counts and microbiology studies, including bacteria quantification
(39). Endogenous breast flora is similar with the one present on the
skin. Although the presence of pathogenic bacteria and/or high bacte-
rial counts (>1073/mL of milk) indicates mastitis, the predictive value
is low. Therefore, the presence of bacteria in milk does not necessarily
indicate infection so must be interpreted in the clinical context (7).
Moreover, many lactating women who have potentially pathogenic
bacteria on their skin or in their milk will not develop mastitis (7)
and many women who do develop mastitis may not have pathogenic
organisms in their milk(7). Blood cultures should be obtained in pa-
tients who appear septic and in neonates before initiation of antibi-
otic therapy. In neonates, additional samples (e.g., cerebrospinal fluid,
urine) should be submitted for microscopy and culture.

Mammography

Mammography has limited value in the acute assessment of mastitis
and breast abscesses. It may be too painful to perform on a breast with
an abscess and mammographic findings of breast infection and abscess
are non-specific (40-43), these include:

*  No abnormality

e Architectural distortion

e Aspiculated mass

*  Skin thickening or retraction
¢ Micro-calcification

*  Focal/diffusely increased density

Mammographic findings often mimic cancer. Therefore, it is most
useful after the acute phase has resolved and underlying breast le-
sions can be identified. All woman above the age of 40 years and
those with complicated or atypical presentations, or where malig-
nancy is suspected should have mammography on resolution of the

acute phase (44).

Additional investigations

A full blood count (FBC) with a differential and blood cultures are
indicated in patients with suspected systemic infection, abscess, re-
current infection, or treatment failure. Tests to diagnose possible TB
include a tuberculin skin test (often positive in patients with active dis-
ease), microbiology studies, and/or biopsy. When lactational mastitis
is suspected, examination of the neonate should be considered, specifi-
cally with regards the oral cavity, skin, and nappy area. For recurrent
cases of lactational mastitis, cultures from the infant’s and mother’s
oral cavity and nasopharynx should be submitted to determine their
staphylococcal carrier status.

Medical Management

It is paramount that breast infection is diagnosed and treated early
to prevent complications. Antibiotics should be given promptly when
infection is suspected and early appropriate referral to secondary care
will improve long-term outcomes. Indications for immediate admis-
sion/referral can be found in Box 2.

Box 2. Indications for immediate admission or referral (1):

Hospital admission required if:
e There are signs of sepsis (such as tachycardia, fever, and
chills).
e The infection progresses rapidly.
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*  The woman is haemodynamically unstable or immunocom-
promised.
*  The infant should be admitted with her to allow continua-
tion of breastfeeding.
*  Arrange an urgent 2-week wait referral if there is an underlying
mass or breast cancer is suspected.

*  Refer urgently to a general surgeon if a breast abscess is suspected.

Management of Mastitis

Lactational mastitis:

All patients should receive supportive care (analgesia +/- warm com-
press (7)) and effective milk removal from the affected breast. If symp-
toms are not severe or prolonged and there are no systemic signs of
infection (and/or negative culture) patients do not need further treat-
ment. If symptoms are severe, prolonged or there are signs of systemic
disease; patients should be treated with antibiotics in accordance with
culture results and sensitivities. If MRSA has been excluded by culture
or is not prevalent in the local area and there is no penicillin allergy,
patients should be treated first line with an oral anti-szaphylococcal pen-
icillin (e.g. flucloxacillin (Bristol Laboratories Ltd, Berkhamsted, Hert-
fordshire, UK): 250-500 mg orally four times daily). Erythromycin
(Bristol Laboratories Ltd, Berkhamsted, Hertfordshire, UK) (250-500
mg orally four times daily) or clarithromycin (Helm AG, Hamburg,
Germany) (500 mg orally twice daily) can be used if the patient is pen-
icillin allergic. If MRSA has been confirmed by culture or prevalent in
the area, a non-beta-lactam antibiotic should be given (e.g. Co-amox-
iclav (Bristol Laboratories Ltd, Berkhamsted, Hertfordshire, UK) 625
mg orally three times daily or clindamycin (Pfizer, New York, United
States of America): 150-300 mg orally four times daily). If there is no
improvement with oral therapy the patient should be reassessed and
vancomycin (Pfizer, New York, United States of America) (15 mg/kg
intravenously every 12 hours, maximum 4 g/day) or another antibiotic
with activity against MRSA should be initiated. If indicated patients
may also require antifungal therapy (mother and infant) for nipple
candidiasis. Tetracycline, ciprofloxacin, and chloramphenicol are not
suitable to be used to treat lactating breast infection as these drugs can
enter the breast milk and be harmful to the baby.

Non-lactational mastitis in adults and adolescents:

All patients should receive supportive care. In adults with low suspi-
cion of MRSA and no penicillin allergy the first line therapy should
be with an oral anti-staphylococcal penicillin (e.g. flucloxacillin: 250-500
mg orally four times daily) or topical therapy (e.g. mupirocin topical
(GlaxoSmithKline, Brentford, Middlesex, UK): (2%) apply to the af-
fected area(s) two to three times daily). If MRSA is suspected, then
the patient should be started on a non-beta-lactam antibiotic (e.g. co-
amoxiclav 625 mg orally three times daily) or if patient is allergic to
penicillin; clindamycin: 150-300 mg orally four times daily. If a second
line therapy is required, the patient should be reassessed and then started
on vancomycin or other antibiotic with activity against MRSA. There
should be a switch to appropriate therapy for underlying cause if needed.

Mastitis in neonates, infants and children (<12 years of age) should
be treated with supportive care and if MRSA is excluded by culture
or not prevalent in area (and no penicillin allergy) then they should
receive intravenous anti-staphylococcal penicillin (e.g. flucloxacillin:
infants and children: 25-50 mg/kg intravenously every 4-6 hours;
consult specialist for guidance on neonatal doses) or first-generation
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cephalosporin (e.g. cefazolin (MIP Pharma GmbH, Blieskastel,
Germany): infants and children: 25-100 mg/kg/day intravenously
given in divided doses every 6-8 hours, maximum 6 g/day; consult
specialist for guidance on neonatal doses) as first line therapy, other-
wise they can be treated with non-beta-lactam antibiotics (e.g. trim-
ethoprim/sulfamethoxazole (Roche, Basal, Switzerland): children >2
months of age: 8-10 mg/kg/day intravenously/orally given in divided
doses every 12 hours). If the patient does not improve the diagnosis
should be reassessed.

As periductal mastitis is almost exclusively associated with tobacco
abuse, smoking cessation advice should be given to these patients (32).

Granulomatous mastitis:
Medical treatment with corticosteroids provides significant regression
of the inflammatory disease, allowing more conservative surgery (45).

Management of Breast Abscesses
Breast abscesses rarely resolve with antibiotics alone. Abscesses gener-
ally require drainage in conjunction with antibiotics.

Non-MRSA breast abscesses:

In adults, if MRSA has not been isolated or infection occurring in
an area where MRSA is not prevalent, then intravenous (IV) or oral
antibiotics with activity against methicillin-sensitive S. aurens (MSSA)
(e.g. flucloxacillin: 250-500 mg orally four times daily or 0.5 to 2 g in-
travenously every 6 hours) should be started alongside supportive care.
Supportive measures include analgesia if required. Antibiotic duration
should be 7-10 days. The choice to start IV or oral antibiotics should

1 D20

Figure 3. US-guided aspiration of a breast abscess

be guided by the severity of the condition and the clinical judgement
of the treating clinician.

In infant’s children and neonates, if MRSA can be excluded, a breast
abscess can be treated with an intravenous antibiotic that is active
against MSSA (e.g. flucloxacillin: children: 12.5 to 25 mg/kg orally
four times daily; consult specialist for guidance on neonatal doses).
Duration of treatment will be guided by the clinical response but is
generally 7 to 10 days. Doxycycline (Chanelle Medical, County Gal-
way, Ireland) is not appropriate for those less than 8 years of age. Sup-
portive measures including analgesia should also be administered as
appropriate.

MSRA breast abscesses:

If MRSA is isolated or suspected a non-beta lactam antibiotic should
be selected in addition to supportive care. If Community-acquired
MRSA (CA-MRSA) is suspected or confirmed, or in a patient with a
penicillin allergy, trimethoprim/sulfamethoxazole (160/800 mg oral-
ly twice daily), doxycycline (100 mg orally twice daily), or clindamy-
cin (150-300 mg orally four times daily) can be used. Mothers should
not continue to breastfeed on trimethoprim/sulfamethoxazole if the
infant is younger than 2 months of age. Mothers should not breast-
feed at all if on doxycycline. Vancomycin (15 mg/kg intravenously
every 12 hours) can be used in more severe cases and in hospitalized
patients where hospital-acquired MRSA is suspected. Alternatives,
especially for patients exhibiting signs of systemic illness, include li-
nezolid, tigecycline, and daptomycin. Antibiotic duration should be
7-10 days.

In neonates, infants and children, if CA-MRSA is suspected or con-
firmed, or the patient has a penicillin allergy, trimethoprim/sulfa-
methoxazole or clindamycin can be used. Doxycycline may only be
used if the child is >8 years old. Vancomycin can be used in more se-
vere cases and in hospitalized patients where hospital-acquired MRSA
is suspected. The antibiotic treatment course should also be 7 to 10
days. The decision to start oral or intravenous antimicrobials at the
time of initial presentation depends on clinical judgement and the se-
verity of illness.

The diagnosis and treatment will need to be re-assessed, with adjust-
ment made if there is no response to antibiotics within 48 hours.
Antibiotic therapy should be adjusted depending on the specific
pathogen(s) isolated. If gram-negative bacilli are isolated, a quinolone
(e.g., levofloxacin) can be used, if the patient is not breastfeeding. Al-
ternatively, a third-generation cephalosporin (e.g., ceftriaxone or cefo-
taxime) can be used for infection with gram-negative bacilli.

Surgical intervention

Surgical intervention is required for mature fluctuant abscesses.
Needle aspiration (18- to 21-gauge needle) using adequate local an-
esthesia, with or without ultrasound guidance can be used to drain
an abscess (46-52) (Figure 3). Once the pus has been aspirated, the
abscess cavity should be irrigated with approximately 50 mL of 1%
lidocaine and adrenaline (or serum physiologic solution) (5). Aspira-
tion gives excellent palliation and cosmesis. Multiple aspirations over
time (daily aspiration for 5 to 7 days) may be necessary for complete
drainage, which can be followed by ultrasound scan if available. As-
piration is continued until no further fluid is visible in the abscess
cavity or the fluid aspirated does not contain pus. The majority of
lactational breast abscesses can be managed in this manner. If the
skin overlying the abscess is compromised and is thin and shiny or



necrotic a mini-I&D (Figure 4) should be performed by infiltrating
local anesthetic into the skin overlying the abscess and then a small
stab incision with a number 15 blade should be made over the point
of maximum fluctuation (ultrasound guidance may be of assistance)
(5). Any necrotic tissue should be excised. The contents of the cavity
should be drained and then the cavity irrigated with local anesthetic
solution. This should be repeated every couple of days until there is
no evidence of leakage, it is possible to get wound closure and no pus
remains. On the majority of occasions, this is possible under local
anesthetic in the outpatient clinic setting. Large 1&D (which usu-
ally requires general anesthesia (6) is not normally necessary and the
small incision gives excellent cosmesis. Large I1&D should be reserved
for patients in whom aspiration/small incision fails and/or for large
abscesses (>5 cm in diameter) (52). The placement of percutaneous
drains and/or insertion of packing rarely has a role in the modern day
management of breast abscesses (5). However, in cases where a larger
volume of pus is involved, the placement of an additional drainage
catheter may be beneficial (53).

Figure 4. 3, b. Surgical management of lactational breast abscesses
(a) shows a lactational breast abscess with erythema, thin overlying
skin and necrotic tissue (b) small I&D of a breast abscess
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Granulomatous mastitis should be treated with corticosteroids and
then surgical excision two weeks following the end of medical treat-

ment (45).

Purulent material should be sent for microbiology studies and cyto-
logical examination. Antibiotics should be continued for up to 10 days
after drainage. If the abscess is <5 cm in diameter and there is no as-
sociated cellulitis, antibiotics may not be required providing drainage
is successful. If the incision does not interfere with breastfeeding, a
lactating mother can continue to nurse. If the incision does interfere
with nursing on an affected breast, milk can be regularly removed with
a breast pump.

Breastfeeding advice

In lactating mothers milk stasis is often a risk factor for the develop-
ment of mastitis and subsequent breast abscesses. It is essential that
milk is removed frequently from the affected breast in order to manage
it effectively (1, 54). The rate of abscess formation in lactating women
with mastitis increases with the sudden cessation of breast feeding (1).

Figure 5. a, b. (3) Shows severe necrosis due to delayed
management, with (b) post management, with significant
asymmetry/scarring
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Multiple studies have shown that the infant can continue to feed from
the affected breast even when the causative organism is S. aureus (54).

Incomplete resolution or recurrence

After the acute phase of a breast abscess has subsided, chronically in-
fected tissue and the major lactiferous duct associated with the abscess
leading to the nipple may need to be excised (16). Recurrence may
occur with therapy that is too short, delayed or inappropriate, and in
Staphylococcus carriers. Recurrent mastitis or abscesses may be due to
an underlying breast lesion and should be investigated appropriately.
For lactational mastitis/breast abscess, the clinician should identify any
predisposing factors such as nipple damage and ensure they have ap-
propriate breast-feeding advice. Nasal carriage of S. aurens should be
assessed by nasal swab of the woman and infant and decolonization
should be administered if they are carriers. Granulomatous mastitis has
a high recurrence rate. Smoking cessation should also be encouraged,

to minimize the risk of recurrence.

Follow up

For women >40 years of age, breast imaging studies such as mammog-
raphy or ultrasound should be performed after resolution of the acute
process to exclude unsuspected underlying breast cancer.

Complications

Complications from mastitis and/or breast abscesses can be divided
into acute and chronic complications. Acutely, breast infection may
lead to the cessation of breastfeeding and support from healthcare
workers and family are important (1). Breast infections may be as-
sociated with bacteremia leading to sepsis, immunocompromised
people are particularly vulnerable. Mastitis may be the initiating
factor for a breast abscess (less than 10% of patients with mastitis
are likely to develop a breast abscess) or more seriously necrotizing
fasciitis, especially in children. In addition, people with S. aureus
mastitis are at increased risk for subsequent skin infections at extra-
mammary sites. Mastitis and breast abscesses can occasionally be
fatal if inadequately treated, especially in women who are immuno-
compromised (7).

Chronic complications include scarring; breast infection, including
an abscess that is inadequately treated, may lead to significant breast
scarring (Figure 5). Surgical intervention other than needle aspira-
tion may cause a post-operative scar. Recurrent infections, TB, and
granulomatous mastitis can cause significant breast deformity. In some
patients the infection or treatment may result in a functional mastec-
tomy (a breast that is unable to effectively lactate secondary to tissue
destruction). In infants, damage to the breast bud from scarring and/or
surgical intervention may cause subsequent breast asymmetry and/or
hypoplasia. Recurrent mastitis may lead to chronic inflammation and
disfigurement of the breast. Patients with S. aurens mastitis are at risk
for subsequent skin infections at extra-mammary sites.

If rupture of an abscess occurs, this can lead to a draining sinus with
a resulting mammary fistula. Mammary fistula is a chronic condition
that represents the final step in what has been termed “mammary duct
associated inflammatory disease sequence.” The treatment is primarily
surgical and may include healing by secondary intention or primary
closure with or without antibiotics (55).

Conclusion

Breast infection is common and if managed appropriately will usu-
ally resolve with antibiotics alone. Breast abscesses require minimal-

ly invasive aspiration in combination with antibiotics to give the
most favorable outcome. If managed appropriately invasive I&D is
rarely required when managing an uncomplicated breast abscess. It
is important that clinicians in primary and secondary care are aware
of the current management pathways and make urgent referrals for
any patient for which resolution does not rapidly occur with a single
course of appropriate antibiotics. Delay in referral or appropriate
management can have serious consequences on residual morbidity

and cosmesis.
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