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IMPORTANCE The management of infectious and inflammatory lesions of the breast remains
controversial. The expert panel focused on management recommendations for 3 of the most
common infectious breast conditions, as very few evidence-based guidelines for the
management of these conditions exist.

OBSERVATIONS Clinicians should distinguish between infectious and noninfectious lactational
mastitis (LM) because the former often requires interventions whereas the latter requires
supportive care only. Patients with infectious LM often have thick fluid collections that are
not amenable to aspiration and usually require a stab incision with drain placement (but no
packing) to resolve the infection. Operative drainage is only required if the patient cannot
tolerate an office procedure. If a phlegmon is present, antibiotics should be prescribed for at
least 10 days. The diagnosis of granulomatous mastitis (GM) requires pathology confirmation
with characteristic findings on core biopsy. Cystic neutrophilic granulomatous mastitis
(CNGM) is a specific form of GM associated with a granulomatous reaction to
Corynebacterium infection and should be empirically treated with doxycycline. For patients
without findings characteristic of CNGM and no other associated bacterium identified, there
is no role for empiric antibiotic use. Granulomatous mastitis cases often recur and can take up
to 18 months to resolve. Patients who have GM cases with worsening symptoms should be
treated with repeated intralesional steroid injections; surgical excision or repeated aspirations
should be avoided. Cases refractory to intralesional steroid injection may require oral steroids
or even advanced biologic agents such as methotrexate or azathioprine. Periductal mastitis
with squamous metaplasia of lactiferous ducts (PDM-SMOLD) is a distinct entity from other
periductal mastitis cases that can present with recurrent abscesses and should be treated
with antibiotics and aspiration for fluid collections. Operative excision for PDM-SMOLD
is required for those patients who present with a fistula or recurrent episodes typically
using a radial incision to remove the diseased ducts within and below the nipple.

CONCLUSIONS AND RELEVANCE Evidence-informed, consensus-, and expert opinion–based
guidelines for the management of infectious and inflammatory conditions of the breast
were developed. Clinicians can use these guidelines to appropriately manage these
conditions for which clinical care often varied in the past.
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T his publication represents the second installment of the
American Society of Breast Surgeons, Society of Breast
Imaging, and College of American Pathology guidelines on

the management of benign breast disease and addresses infec-
tious and inflammatory conditions of the breast: lactational masti-
tis (LM), granulomatous mastitis (GM), and periductal mastitis with
squamous metaplasia of lactiferous ducts (PDM-SMOLD). The man-
agement of these conditions has significantly changed over the past
decade, resulting from a more sophisticated understanding of the
natural history of these conditions. Unfortunately, because of space
constraints we do not address management of nonlactational mas-
titis in these guidelines. We prioritized management of LM, GM, and
PDM-SMOLD because of the controversial management of these
conditions and the lack of existing guidelines on these conditions.

Methods
The American Society of Breast Surgeons convened a steering
group to oversee guideline development in collaboration with the
Society of Breast Imaging and College of American Pathology. An ex-
planation of how this project was planned and scoped, how the ex-
pert and consensus panels were chosen, the drafting of the guide-
line statements, and how public comment was integrated into the
guidelines was included in the Methods section of our previous
article.1 The overarching questions were developed by the steering
group and corresponded to typical clinical management questions
of all the benign breast disease conditions, not just infectious and
inflammatory lesions. We used this same framework of overarch-
ing questions for all benign breast conditions but recognized
that some of the questions may not be relevant for some condi-
tions. The methodology for development of the guidelines has been
published previously.1 Refer to the supplementary material for the
current article to see the overarching clinical questions (eTable 1 in
the Supplement), list of experts (eTable 2 in the Supplement), param-
eters for the literature yield and search strategy (eTable 3 in the
Supplement), evidence summary tables for LM, GM, and
PDM-SMOLD entities (eTables 4A-C in the Supplement), and list of
consensus panel members (eTable 5 in the Supplement). The guide-
lines underwent a public comment period, and feedback from these
comments was incorporated into the guidelines (eTable 6A-C in the
Supplement). The final guideline statements can be found in Table 1,
Table 2, and Table 3. Additionally, the steering group and expert
panels constructed management algorithms (eFigures 1A-C in the
Supplement) that align with the guidelines. eFigure 2 in the
Supplement describes the surgical excision of PDM-SMOLD. Given
the limited evidence and paucity of high-quality randomized stud-
ies, we did not grade the literature. Randomized clinical trials, meta-
analyses, and systematic reviews were preferred, but cohort stud-
ies and case-control studies were used if the aforementioned studies
were not available. Cohort studies or case-control studies older than
10 years or including fewer than 100 cases were excluded from
literature review. Many of these guidelines are based on nonran-
domized studies and expert opinion and interpretation; therefore,
we acknowledge that other reasonable experts in this field may dis-
agree with some of our guideline recommendations. The level of con-
sensus from the consensus panel and the public comments drove
much of the strength of consensus for these guideline statements.

Lactational Mastitis Guidelines

Initial Approach
When evaluating a patient with LM, the clinician first must evaluate
for the presence of infection.

The difference between infectious and noninfectious LM is the
presence of cellulitis and/or deep organ space infection.4 Streaking
and light erythema may reflect lymphatic congestion and intersti-
tial edema but is not alone indicative of infection. Likewise, be-
cause of the high metabolic activity of the lactating breast, pa-
tients may feel systemically ill at the onset of noninfectious LM; this
symptom reflects acute inflammation rather than infection.4 These
guidelines address only mastitis occurring in a lactating women in
the postpartum setting, that is, LM. We have not addressed masti-
tis occurring in pregnant women before delivery of the baby or non-
lactational abscess because of space constraints and the lack of
any guidelines for management of LM, for which management is
controversial.

Supportive care should be initiated first, consisting of ice and
avoiding excessive removal of milk. In the setting of systemic
symptoms, over-the-counter anti-inflammatory and pain relief
medications can be used for a limited period of time.4 Massage of
the breast should be strictly avoided, as it causes tissue injury and
can result in infectious mastitis, phlegmon, and abscess. Ex-
cessive pumping or overfeeding upregulates production of milk
and worsens the symptoms of LM, and therefore, they are not
recommended.4 Consider consulting a breastfeeding medicine
physician or lactation consultant to assist in management of
patients with LM.

Noninfectious Mastitis
Unless a patient has performed massage, heat, and excessive pump-
ing, the vast majority of LM will resolve with supportive care alone.
Full resolution of all symptoms may take several days to 1 week.
The patient should be reassured of this expected timeline with
stable symptoms or gradual improvement each day.

Infectious Mastitis
Suspect infectious mastitis if a patient has performed massage,
heat, and excessive pumping. However, even these patients can
resolve without taking antibiotics. Unless the patient has frank cel-
lulitis, avoid immediate initiation of medication. Reevaluate in 24
to 48 hours for worsening symptoms. If the case is stable or has
improved, continue with supportive care. If antibiotics are neces-
sary, the vast majority are safe with lactation and do not require
interruption of breastfeeding. Dicloxacillin, 500 mg, by mouth 4
times daily for 10 days is the first-line treatment. For broader cov-
erage, cephalexin, 500 mg, by mouth 4 times daily for 10 days
can be used. If a patient has an allergy or methicillin-resistant
Staphylococcus aureus is suspected, clindamycin, 300 mg, 4 times
daily by mouth or trimethoprim-sulfamethoxazole DS twice daily
by mouth is appropriate; use caution in mothers of premature
infants or infants with hyperbilirubinemia, and avoid in mothers
with glucose-6-phosphate dehydrogenase deficiency. The experts
do not recommend hot compresses for the management
of LM; hot compresses can exacerbate inflammation and worsen
the infection.
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Imaging Recommended at Time of Diagnosis
Ultrasound guidance for percutaneous intervention is preferred, but
if it is not available, the vast majority of lactational fluid collections
are superficial and accessible without ultrasound. If any concern
about underlying suspicious mass exists, the patient should un-
dergo formal ultrasound and mammography per American College
of Radiology guidelines.5

Percutaneous Interventions
Clinicians should be aware that lactating fluid collections are highly
viscous and most often do not drain well through a needle; there-
fore, aspiration is generally not successful for these patients.4 Aspi-
rationmostoftenresults insuboptimalvolumeremoval:patientseither
require repeated procedures with continued growth of their unre-
solved fluid collection, or their skin becomes so attenuated from the

Table 1. Guideline Statements for the Management of Lactational Mastitis

Statement Consensus ratinga

1. Initial approach

1a. Clinicians should distinguish between noninfectious vs infectious mastitis for the initial
management of patients with LM.

Strong consensus

1b. For patients with infectious and noninfectious LM, clinicians should institute symptom
relief measures.

Strong consensus

1c. Lactating patients with noninfectious mastitis do not require antibiotics. Strong consensus

1d. Lactating patients with infectious mastitis presenting with well-demarcated cellulitis,
induration, and/or a mass require antibiotics.

Strong consensus

1e. Lactating patients with noninfectious mastitis whose symptoms do not improve within 24-48 h
should be given antibiotics.

Strong consensus

1f. Clinicians should prescribe dicloxacillin and/or cephalexin as the first-line therapy
for infectious LM.

Strong consensus

1g. For patients with infectious LM presenting as a phlegmon on US, clinicians should consider
prescribing antibiotics for at least 10 d.

Strong consensus

1h. For patients with infectious LM with a phlegmon that does not resolve after a month
despite treatment, core needle biopsy is recommended to rule out malignancy.

Strong consensus

1i. Clinicians should counsel patients that it is safe to breastfeed from a breast with infectious
or noninfectious mastitis or abscess.

Strong consensus

1j. Clinicians should counsel patients with infectious LM that “emptying” the breast with massage
or excessive pumping is contraindicated.

Strong consensus

2. Imaging recommended at time of diagnosis

2a. US should be performed for patients with infectious LM with a breast mass and cellulitis
at presentation.

Strong consensus

2b. US should be performed for patients with infectious LM with cellulitis whose cases do not
resolve with medical or symptom management.

Strong consensus

2c. Mammograms should be performed for patients with LM if the symptoms are refractory to
treatment in order to rule out a malignancy or if the patient qualifies for age-appropriate screening
(when comfortable for the patient).

Strong consensus

3. Percutaneous interventions

3a. Aspiration and culture can be attempted for lactating patients with fluid collections <3 cm.
However, serial aspirations are not recommended.

Strong consensus

3b. Stab incision and gravity drain placement should be done for lactating patients with fluid
collections >3 cm or when their first aspiration fails. Infected contents should be sent for culture.
The drain should be placed to gravity and removed after 3-5 d.

Consensus

3c. Consider US guidance to facilitate aspiration of fluid collection, proper placement of a drain,
and complete evacuation of fluid.

Consensus

3d. Patients should be counseled that it is safe to breastfeed after lidocaine injection in the breast
for percutaneous procedures for infectious LM.

Strong consensus

4. Indications for surgical intervention

4a. If a patient with a fluid collection from infectious LM is unable to tolerate a percutaneous
office procedure, they should undergo the procedure in the operating room where sedation
can be provided.

Strong consensus

4b. Patients with infectious LM with heavily loculated and solidified contents should undergo
operative drainage in the operating room.

Strong consensus

5. Performance of the surgical procedure

5a. For patients with infectious LM who require operative drainage, the incision to drain the area
should be made as small as possible and as far away from the nipple areolar complex as possible.

Strong consensus

5b. For patients with infectious LM who require operative drainage, wound packing should be
avoided, but a gravity drain should be placed and removed in a couple days.

Consensus

6. Other nonsurgical management

None

7. Follow-up care

7a. Clinicians should counsel patients that recurrence of infectious LM is low when the aforementioned
measures are adhered to.

Strong consensus

Abbreviations: LM, lactational
mastitis; US, ultrasound.
a Ratings made before public

comment.
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pressure that it drains spontaneously.4 Therefore, a stab incision and
drain placement at the time of index procedure for a lactating ab-
scess is recommended for definitive resolution with 1 procedure.

The stab incision should be performed with an 11-blade scalpel
and placed as far from the nipple areolar complex as possible to re-
duce the risk of milk fistula.4 Fluid should be sent for culture. Inter-
nal loculations can be disrupted with an instrument such as a

hemostat. A small drain such as a ¼ Penrose, Foley catheter, or se-
roma catheter can be placed to gravity for 3 to 5 days. The incision
site should be expected to leak milk over the next few days to a week
after drain removal and gradually close.4 Patients should be coun-
seled to pump or feed physiologic volumes of milk (but not more than
the baby needs) and to avoid pumping if the flange of the machine
will traumatize the drainage site. Squeezing the drainage site or at-

Table 2. Guideline Statements for the Management of Granulomatous Mastitis

Statement Consensus ratinga

1. Initial approach

1a. For patients in whom GM is suspected, an aspiration and core needle biopsy of the abscess
cavity wall should be performed. Fluid, if present, should be sent for culture (consider anaerobic,
aerobic bacteria, acid fast bacilli for tuberculosis, Corynebacterium,b fungus, and mycobacteria
testing).2 Tissue should be sent for pathologic evaluation to rule out cancer and can be sent for
culture if no fluid is present.

Strong consensus

1b. The following histology results on core biopsy are diagnostic of GM: Histology can include
noncaseating granulomas, multinucleated giant cells, plasma cells, polymorphonuclear cells,
leukocytes, lymphocytes, sterile microabscesses, or cystic neutrophilic mastitis.

Strong consensus

1c. Clinicians should inform patients that despite initiation of treatment, GM can relapse and can
take up to 18 mo to resolve.

Strong consensus

1d. There is no role for empiric antibiotic use for patients with IGM without findings
characteristic of CNGM and with no other associated bacterium identified.

c

1e. Clinicians can include symptom management as soon as possible for patients with suspected
GM. Symptom management strategies can include topical nonadherent gauze pads over any open
wounds, warm compresses to assist with spontaneous drainage of fluid collections, and ice for
inflammation and pain relief.

Strong consensus

1f. Clinicians should consider prescribing a short course of anti-inflammatory medications
(ie, celecoxib) for inflammation and/or symptom control in patients with GM.

Strong consensus

2. Nonsurgical management

2a. Clinicians should consider nonoperative management for GM before any surgical intervention. Strong consensus

2b. Clinicians may consider prescribing topical prednisolone steroids to apply on fistulous tracts
for symptom relief for patients with GM.

Strong consensus

2c. For patients with GM with worsening symptoms, aspiration of the cavity and then injection of
triamcinolone steroid into the lesion or surrounding inflamed tissue should be performed.d

Repeated aspirations without injection of steroids is not recommended.

Strong consensus

2d. For patients with GM who have multiple abscesses, a large extent of disease, or cases
refractory to intralesional steroid injections, clinicians can prescribe oral steroid taper regimens.
Clinicians should consider a referral to rheumatology for high-dose steroid taper management.

Strong consensus

2e. Methotrexate or azathioprine can also be considered for patients with GM who are refractory
to oral steroids, preferably in consultation with rheumatology.

Strong consensus

3. Imaging recommended at time of diagnosis

3a. Patients at initial presentation of GM should undergo US to aid with treatment planning,
and if findings are suspicious, they should have a mammogram to rule out malignancy.

Strong consensus

3b. Follow-up imaging during treatment for GM should be considered if there is symptom
progression.

Strong consensus

4. Percutaneous interventions

4a. Abscess drainage/aspiration can be performed for patients with an initial episode of GM to
obtain culture material and/or for symptom relief of larger, painful abscesses. However, routine
aspiration alone (without intralesional injection of steroids) is not recommended for recurrent
cases (see statement 2c).

Strong consensus

5. Indications for surgical intervention

5a. Clinicians should be aware that incision and drainage procedures for GM are rarely indicated
because spontaneous drainage typically occurs. For deep or painful abscesses, aspiration with
intralesional steroid injection would be recommended before an incision and drainage procedure,
which can cause cosmetic deformity.

Strong consensus

5b. Surgical excision for GM is not routinely recommended and should be considered only as
a last resort if the complete area can be excised.3 Most cases of GM can be successfully managed
nonoperatively.

Strong consensus

5c. Mastectomy should only be considered if mastitis involving the entire breast has been
refractory to all other treatment modalities. Multidisciplinary input and patient preference
should inform a decision for mastectomy for patients with GM.

Strong consensus

6. Performance of the surgical procedure

NA

7. Follow-up care

7a. Clinicians should consider follow-up of GM cases every 2-4 wk for active, symptomatic cases
undergoing treatment.

c

7b. Clinicians should offer follow-up of GM cases after initial resolution in 6-12 mo because of
the refractory nature of GM.

Strong consensus

Abbreviations:
CNGM, cystic neutrophilic
granulomatous mastitis;
GM, granulomatous mastitis;
IGM, idiopathic granulomatous
mastitis; NA, not applicable;
US, ultrasound.
a Ratings made before public

comment.
b Refer to the text for specifications

on cultures for Corynebacterium.
c Statement created after public

comment.
d US guidance is preferred.

Clinical Review & Education Special Communication Management of Infectious and Inflammatory Lesions of the Breast

E4 JAMA Surgery Published online April 1, 2026 (Reprinted) jamasurgery.com

© 2026 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by Katrina Mitchell on 04/23/2026

http://www.jamasurgery.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2026.0613


tempting to express milk from the drainage site should be strictly
avoided. If these guidelines are followed, a persistent milk fistula oc-
curs less than 2% of the time.4

Indications for Surgical Intervention
Procedures in the operating room for a lactational abscess should
be reserved for the minority of cases in which the patient is unable

to obtain adequate analgesia in the office setting and/or if the sur-
geon feels they cannot access the entirety of the cavity with an
awake patient.

Performance of the Surgical Procedure
Patients with LM who require drainage in the operating room for an-
algesia and/or surgeon comfort should undergo an incision and

Table 3. Guideline Statements for the Management of Periductal Mastitis With Squamous Metaplasia
of Lactiferous Ducts

Statement Consensus ratinga

1. General overall comments

1a. All patients with PDM-SMOLD who have pierced nipples should be counseled to permanently
remove their nipple jewelry.

Strong consensus

1b. Patients with cleft nipples and PDM-SMOLD should be counseled to try to keep the depths of
the crevice dry and free from debris.

Strong consensus

1c. When patients with a first episode of PDM-SMOLD have erythema or an abscess, antibiotics
such as trimethoprim-sulfamethoxazole should be started to cover staphylococcus and possibly
MRSA.

Strong consensus

1d. For patients with recurrent abscesses associated with PDM-SMOLD, clinicians should add
metronidazole or clindamycin to trimethoprim-sulfamethoxazole to cover mixed flora, especially
anaerobes.

Strong consensus

1e. Cultures should be obtained when pus is present in PDM-SMOLD, preferably before antibiotics
are initiated. Antibiotics should be prescribed or adjusted according to the results of the culture.

Strong consensus

1f. When patients’ clinical and imaging findings are not typical for PDM-SMOLD or findings do not
significantly improve after treatment, a core biopsy should be performed to rule out a malignancy.

b

2. Imaging recommended at time of diagnosis

2a. US should be performed for all patients initially presenting with PDM-SMOLD. Strong consensus

2b. If a patient with PDM-SMOLD does not improve with an initial course of antibiotics after 1-2
wk, a repeat US should be obtained.

Strong consensus

2c. A mammogram should be considered for patients with PDM-SMOLD who are 30 y or older
and have discordant US findings or who do not respond to treatment after 1-2 wk to rule out a
malignancy.

Strong consensus

2d. When available, US guidance for aspirations of fluid collections for PDM-SMOLD should be
used.

Strong consensus

3. Percutaneous interventions

3a. For patients with PDM-SMOLD and a subareolar breast abscess, US-guided aspiration and
culture of the aspirated contents for anaerobic and aerobic organisms should be performed.

Strong consensus

4. Indications for surgical intervention

4a. Clinicians should perform an incision and drainage procedure for patients with PDM-SMOLD
with breast abscesses that persist after several aspirations and for those with thin, attenuated
overlying skin.

Strong consensus

4b. Clinicians should consider operative excision for a patient with PDM-SMOLD who has a fistula
that persists after resolution of the initial episode.b

Consensus

4c. Patients with an asymptomatic, congenital cleft nipple who are not undergoing operation as
treatment for PDM-SMOLD do not require surgery to correct the cleft nipple.

Strong consensus

4d. Clinicians should perform definitive operations for PDM-SMOLD during a quiescent period
when acute inflammation and infection have resolved.

Strong consensus

4e. Clinicians should counsel patients that smoking cessation is encouraged but not required to
undergo an operation for PDM-SMOLD.

Strong consensus

4f. Clinicians should consider surgery for recurrent episodes of PDM-SMOLD. Consensus

5. Performance of the surgical procedure

5a. The ducts in the central core of the nipple, the underlying sinus and scarring, and the fistula
tract, if present, should generally be removed using a radial elliptical incision, although a
circumareolar incision is another option for patients with PDM-SMOLD.

Consensus

5b. If a cleft or inverted nipple is present in a patient undergoing surgery for PDM-SMOLD,
clinicians should correct the cleft or inverted nipple at the time of the definitive operation.

Consensus

5c. For patients who have had multiple unsuccessful operations for PDM-SMOLD and have severe
deformity, clinicians should consider performing excision of the diseased tissue in conjunction
with glandular remodeling or local flap rotation.

Strong consensus

6. Other nonsurgical management

6a. Clinicians should not recommend breast duct irrigation as first-line therapy for patients with
PDM-SMOLD.

Strong consensus

7. Follow-up care

7a. Routine follow-up is not necessary for patients with PDM-SMOLD that has resolved with
treatment.

Strong consensus

7b. Clinicians should counsel patients with PDM-SMOLD to stop smoking, but active smokers
should not be denied care.

Strong consensus

Abbreviations:
MRSA, methicillin-resistant
Staphylococcus aureus;
PDM-SMOLD, periductal mastitis
with squamous metaplasia of
lactiferous ducts; US, ultrasound.
a Ratings made before public

comment.
b Statement created after public

comment.
c See eFigure 2 in the Supplement

for a description of this procedure.
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drainage (I&D) procedure using the technique outlined above
(in the section “Percutaneous Interventions”).

Other Nonsurgical Management
While medication to decrease milk production should rarely, if ever,
be needed, cabergoline, 0.5 mg, by mouth every 3 days for a total
of 3 doses can be used.

Follow-Up Care
Patients should be followed up for resolution of cellulitis and
closure of the milk fistula site.

Granulomatous Mastitis Guidelines
Initial Approach
Granulomatous mastitis is an inflammatory disease of the breast with
a reported 0.37% incidence, which likely underestimates the ac-
tual number of women affected by the disease.6 Granulomatous
mastitis most often presents with a palpable erythematous mass
and/or abscesses or inflammatory lesions of the breast, which is dis-
tinct from a traditional infection abscess, but initially can be con-
fused as such. Granulomatous mastitis lesions tend to fistulize to the
skin and spontaneously drain; the abscess material often results in
no growth on cultures (sterile abscesses).7 Granulomatous masti-
tis can be triggered by bacteria such as Corynebacterium, or more
commonly, if the cause is unknown, it is termed idiopathic granulo-
matous mastitis (IGM).8 Other less commonly reported causes of GM
include tuberculosis, actinomycosis, brucellosis, histoplasmosis,
other fungal diseases,9 and immunologic conditions such as granu-
lomatosis with polyangiitis and sarcoidosis.10 A biopsy with a pa-
thology diagnosis is recommended to characterize the process
and determine if a specific cause is at play. This workup often in-
cludes special stains for organisms or cultures; however, negative
results do not necessarily exclude infection. Consultation with the
microbiology laboratory in pathology can be helpful to ensure the
best culture and organism detection methods are used, depending
on the clinical concerns.

Cystic neutrophilic granulomatous mastitis (CNGM) is a spe-
cific form of GM associated with a granulomatous response to
Corynebacterium infection resulting in robust lobulocentric granu-
lomatous inflammation with characteristic cystic spaces/lipid
vacuoles rimmed by neutrophils and epithelioid histiocytes.2 The
lipid vacuoles can contain gram-positive bacilli supporting Coryne-
bacterium infection; however, CNGM can be diagnosed (or placed
high in the differential) in the absence of these findings since Gram
stain and microbiologic cultures have a reported false-negative
rate of more than 50% (due to scarcity of organisms, prior antibi-
otic treatment, and special culture requirements).11-14 Corynebac-
terium’s lipophilic nature requires specific culture medium
containing 1% polysorbate 80 as well as long incubation periods.
Patients with CNGM can initially be treated with doxycycline anti-
biotics and treatment following the management guidelines out-
lined below. For patients with IGM without findings characteristic
of CNGM and no other associated bacterium identified, there is no
role for empiric antibiotic use.

Patients should be informed that they may experience pro-
tracted and/or recurrent symptoms until the disease is fully

eradicated.15 According to the report of the American Society of
Breast Surgeons IGM registry, 25.3% of patients experienced re-
lapse of their symptoms, despite optimal management, and others
have reported similar recurrence rates.3,16-18

Nonsurgical Management
Mild GM symptoms can be observed with instructions for support-
ive wound care and oral anti-inflammatory medications such as
celecoxib or ibuprofen. Topical steroids are an option for treat-
ment of chronic, draining skin fistulas and open wounds but are less
effective for lesions deep to the epidermis.19 Repeated aspiration
without intralesional steroid injection (ILS) for abscesses is not rec-
ommended. Moderate disease may benefit from ILS as a first-line
intervention.20,21 For those patients who require ILS, aspiration of
lesion fluid should first be performed, and then steroids should be
subsequently injected into the cavity wall or surrounding inflam-
matory phlegmon. An ILS injection mixture consists of 40 mg/1 mL
of triamcinolone mixed with 1% to 2% lidocaine.22,23

Severe or refractory IGM or CNGM disease may require repeat
ILS as well as oral steroids or other immunosuppressive agents,
and a consultation to rheumatology is recommended.24 Patients
refractory to ILS or topical treatments should be considered candi-
dates for oral steroids.25 If a rheumatology consultant is not avail-
able, other possible referrals could include dermatology, depend-
ing on local resources and their comfort level in managing GM.
Steroids and immunosuppressive agents should be prescribed by
rheumatology or another referring physician with expertise in pre-
scribing these medications. Studies evaluating high- vs low-dose
steroids have reported that a high-dose steroid taper is most
effective.26 Prednisone, 60 mg, as a starting dose with a 4- to
6-month taper has been described as providing resolution.27 How-
ever, given the significant morbidity associated with long-term use
of oral steroids, some investigators have recommended pursuing
definitive treatment with immunosuppressants such as metho-
trexate or azathioprine.26,28,29

Imaging Recommended at Time of Diagnosis
Mammographic characteristics of patients with GM typically dem-
onstrate an asymmetry or irregularly shaped masses. Ultrasound
typically shows a hypoechoic, irregular mass, hyperemia, and/or
phlegmon.30 These lesions can be associated with enlarged, reac-
tive, and suspicious axillary lymph nodes.7 Though not recom-
mended as standard imaging, breast magnetic resonance imaging
reveals nodular lesions with ring enhancement and can give a more
accurate picture of the extent of disease than a mammogram or
ultrasound.30 Core needle biopsy should be performed to exclude
malignancy and to evaluate for the presence of noncaseating
granulomas, multinucleated giant cells, and plasma cell infiltrates,
which are characteristic of GM.7

Percutaneous Interventions
A minimally invasive approach is preferred for inflammatory lesion
fluid collections necessitating drainage, as patients can develop
reactive, large, chronic open wounds after open invasive proce-
dures, which can result in considerable pain, distress, and in-
creased health care costs.

If available, ultrasound can be used as image-based guidance
for aspiration and ILS. For those patients who require ILS, please
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follow the section “Nonsurgical Management” above. Aspiration or
a small stab incision is less invasive than an open I&D procedure
and much easier to heal.

Indications for Surgical Intervention
As management shifts to medical interventions, surgical excision in
the operating room should be reserved for refractory cases for which
all other interventions failed. Considerations with an operative pro-
cedure include minimizing incision size and disruption of tissue.
Mastectomy is rarely indicated and really should be avoided in al-
most every case. Mastectomy should only be considered after ex-
tensive multidisciplinary discussion.7 Caution should be exercised
when performing a mastectomy for GM because of the increased
potential for wound dehiscence and recurrence.

Performance of the Surgical Procedure
Any drainage procedure performed in the operating room should fol-
low principles outlined above in the sections “Indications for Surgi-
cal Intervention” and “Percutaneous Interventions.”

Follow-Up Care
Given the heterogeneity of disease, mild cases of GM may resolve
without the need for oral therapeutics or repeated procedures. Pa-
tients with moderate to severe GM may require multiple ILS and sys-
temic treatment and may take longer to resolve. Active follow-up
and symptom management during flares is necessary. Imaging re-
sponse is a better clinical indicator of resolution than clinical re-
sponse; therefore, patients should be followed up until imaging
normalizes.17,31,32

Periductal Mastitis With Squamous Metaplasia
of Lactiferous Ducts Guidelines
Initial Approach
Periductal mastitis with squamous metaplasia of lactiferous ducts,
commonly called Zuska disease, has been recognized as a distinct
clinical entity in need of treatment guidelines. The clinical findings
sometimes overlap with those seen in duct ectasia with plasma cell
mastitis, causing confusion. In PDM-SMOLD, healthy cuboidal epi-
thelium of the terminal ducts undergoes abnormal transition to squa-
mous metaplasia that leads to obstruction of the duct and sinus
by the keratin that is produced.33 This phenomenon is not seen in
other subareolar conditions. If those ducts are not removed at the
time of the definitive operation, there is a very high chance of re-
currence of the inflammation, abscesses, and fistulas.34

Although periareolar erythema, tenderness, and even a pal-
pable mass may be inflammatory and not infectious, it is not pos-
sible to differentiate the 2 conditions; therefore, antibiotics should
be used when symptoms first appear to decrease the likelihood of
abscess formation. However, caution should be taken regarding
the possibility of developing resistant organisms. S aureus (in-
creasingly methicillin resistant) is the most common organism pre-
sent in patients’ first episode of PDM-SMOLD.33,34 An antibiotic
with adequate staphylococcus coverage, such as trimethoprim-
sulfamethoxazole, should be instituted. For recurrent cases, mixed
flora, especially anaerobes, are more common, and antibiotics
such as metronidazole or clindamycin should be added. Depend-

ing on the response to the antibiotics, the pathways outlined in
the algorithm (eFigure 1C in the Supplement) should be followed.
Often, the acute process will resolve without further intervention.
If the inflammatory/infectious process heals with antibiotics alone,
patients who smoke should be counseled on the relationship
between smoking and PDM-SMOLD and be advised to stop ciga-
rette smoking for multiple health-related reasons. Patients who
have pierced nipples should permanently remove the jewelry to
prevent further ductal inflammation and worsening of the squa-
mous metaplasia.

Imaging Recommended at Time of Diagnosis
An ultrasound should be performed on patients at the time of ini-
tial presentation and repeated periodically if the patient is not re-
sponding to treatment. A mammogram is usually not helpful in mak-
ing a diagnosis of PDM-SMOLD, and it should be performed only if
the clinical presentation suggests malignancy or the patient does
not respond to treatment within 1 to 2 weeks.

If available, ultrasound guidance for drainage of fluid collec-
tions in PDM-SMOLD is recommended. A meta-analysis by Zhou
et al35 concluded successful aspiration of breast abscesses was un-
related to the use of ultrasound, but that conclusion should be in-
terpreted with caution because this study did not exclusively in-
clude patients with PDM-SMOLD. Ultrasound guidance facilitates
proper placement of the needle, complete evacuation of contents,
irrigation of the cavity, and monitoring for recurrence.36 Until fur-
ther data are available, it seems prudent to use ultrasound guid-
ance when it is readily available.

Percutaneous Interventions
When an abscess develops, it usually requires some type of drain-
age for resolution. For most subareolar breast abscesses less than
3 to 5 cm in diameter, an initial attempt at aspiration should be con-
sidered before I&D. Several aspirations might be necessary to achieve
resolution. A meta-analysis showed aspiration resulted in the same
cure rate in a shorter period of time with a better cosmetic result
compared with I&D.35 It is important to note that only 2 of the
9 trials contained a minority of patients who were nonlactational,
and the other 7 trials had no nonlactational patients. The trials with
nonlactational patients showed faster healing with aspiration.37

Aspiration is also being increasingly used for large, multiloculated
abscesses, and no evidence clearly supports initial I&D over aspira-
tion. Abscesses that persist after several aspirations and those
with thin, attenuated overlying skin should be managed with I&D.
The procedure can usually be performed in an office setting with lo-
cal anesthesia. A small incision without drains or packing is most
often adequate.

Indications for Surgical Intervention
In general, an operation is not indicated for patients who have com-
plete resolution of symptoms after only 1 episode of PDM-SMOLD.
An operation should be considered if a patient has at least 1 recur-
rence unless there has been a long interval (a year or more) be-
tween episodes. If a patient develops a persistent fistula, even af-
ter the first episode, an operation should be considered. In the
absence of symptoms, a cleft nipple is not an indication for an op-
eration, but the cleft should be corrected at the time of definitive
operation for symptomatic disease.
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Performance of the Surgical Procedure
Definitive operations should be performed during a quiescent pe-
riod when acute inflammation and infection have resolved. There
is no evidence to support the notion that cessation of smoking re-
verses PDM-SMOLD changes once patients have become sympto-
matic, nor is there evidence that cigarette smoking interferes with
primary healing of the nipple-areolar complex after operations
for PDM-SMOLD. Therefore, patients should not be required to
stop cigarette smoking as a prerequisite for an operation.

A meta-analysis showed good results using antibiotic coverage
for surgical excision of the diseased ducts within the nipple along with
the inflammatory tissue and the fistulous tract, if present.38 Excision
was reported to have a 7.5% treatment failure rate using a circum-
areolar incision and a 0.6% failure rate with a radial incision.38 Failure
rates in the reported studies varied widely between 0 and 62.5%; the
statistical analysis using such widely divergent results was probably
flawed. However, there is likely at least a trend favoring radial inci-
sion. In addition to removing the diseased ducts within and just be-
low the nipple, if a cleft or inversion is present within the nipple, it
should be corrected at the time of the definitive operation. Details of
the operation are available in eFigure 2 in the Supplement.39 For pa-
tients who have had multiple unsuccessful operations and have se-
vere deformity, excision of the diseased tissue in conjunction with
glandular remodeling40 or flap rotation41 should be considered.

Other Nonsurgical Management
A meta-analysis38 suggested that breast duct irrigation be consid-
ered first-line therapy for PDM-SMOLD, but the recommendation
was based on 2 studies, 1 of which had a 50% failure rate for pa-
tients with PDM-SMOLD.42 The majority of patients in the other study
had duct ectasia and plasma cell mastitis rather than PDM-SMOLD.43

In view of excellent results with a limited, targeted excision, duct ir-
rigation is not recommended.

Follow-Up Care
There is no need for routine interval follow-up if the patient re-
mains asymptomatic after resolution with antibiotic treatment
or operation.

Conclusions
The treatment pathways outlined herein reflect movement
toward minimally invasive interventions and utilization of adjunc-
tive medical therapies for disease resolution, although some
infectious entities still require an operative procedure for resolu-
tion. Future directions include exploration of new agents
applicable to the treatment of GM and insight into prevention
of PDM-SMOLD.
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