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Abstract
Background: Idiopathic Granulomatous Mastitis (IGM) is a benign chronic inflammatory breast condition that
mimics two common breast disorders: breast carcinoma and breast abscess. It can form breast masses, fistulae, and
fluid collections, resulting in breast disfigurement with retraction and nipple areolar complex (NAC) inversion. IGM
most often presents in women of childbearing age within a few years of pregnancy, and can significantly impact
lactation. Despite the prevalence of this disease, no current literature describes an approach to managing IGM
during breastfeeding.
Case presentation: A 28-year-old G3P2 patient of Native American origin presented to her obstetrician at 7 months
pregnant with worsening left breast swelling and redness. She underwent a mammogram, ultrasound and core needle
biopsy that confirmed the diagnosis of Idiopathic Granulomatous Mastitis. During the postpartum period, she underwent
intralesional triamcinolone injections of her left breast. Due to the contraindication of breastfeeding after local steroid
injection, the patient stopped breastfeeding from the affected breast and continued breastfeeding unilaterally.
Conclusions: Idiopathic Granulomatous Mastitis is a challenging chronic inflammatory breast disease that affects women
primarily in the reproductive years, with a higher incidence in patients of Hispanic, Native American, Middle Eastern, and
African descent. Treatment of IGM during pregnancy and lactation has thus far not been addressed. We review the literature
on the treatment of IGM in the non-lactating population, and propose considerations for treating breastfeeding women
affected by this disease. Traditional treatment has included systemic immunosuppression and surgery, but newer literature
demonstrates that intralesional injection of steroid can provide significant symptomatic relief to patients. A diagnosis of IGM
does not preclude breastfeeding, though patients may experience challenges with milk production and latch on the
affected breast. Individualized care should be provided, with considerations given to the following: side effects of systemic
steroids, the need to wean a breast being treated with intralesional steroids, and augmentation of milk production on the
unaffected breast to promote continued breastfeeding.
Keywords: Breastfeeding, Idiopathic granulomatous mastitis, Triamcinolone, Lactation, Single breast lactation, Steroid
injections, Lactation problems, Imaging, Postpartum, Infection, Inflammation
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Background
Idiopathic Granulomatous Mastitis (IGM) is a benign
chronic inflammatory breast condition, first described in
1972 by Kessler and Wooloch, that mimics two common
breast disorders: breast carcinoma and breast abscess [1].
It can form breast masses, fistulae, and fluid collections,
resulting in breast disfigurement with retraction and nipple areolar complex (NAC) and inversion. IGM most
often presents in women of childbearing age within a few
years of pregnancy, and is most common in women of
Hispanic, Asian, Middle Eastern or African origin [2, 3].
Evaluation involves breast imaging with ultrasound and
mammogram, and core needle biopsy to establish a diagnosis [4].
In the past, treatment of IGM involved incision and
drainage of fluid collections, extensive debridement, mastectomy, as well as oral steroids, methotrexate and other
anti-inflammatories including colchicine [5–7]. More recent management has shifted to minimally invasive approaches, including aspiration of fluid and intralesional
injection of steroids [8, 9]. Additionally, methotrexate and
azathioprine can be used as steroid-sparing agents and
help promote long-term remission [10].
There is no consensus in the field regarding optimal
management, even in non-lactating patients. Some of
the uncertainty in treatment might come from uncertainty in causation. IGM has been thought of as infectious, inflammatory and autoimmune [11]. Recently, a
few studies using low dose prednisone, 25 mg/day and
0.8 mg/kg/day have been shown effective in treatment of
disease, supporting a more inflammatory or autoimmune
etiology [12–14]. There is some suggestion that Corynebacterium kroppenstedtii is associated with IGM; however, there is no evidence that targeting these bacteria
alters the disease course and may reflect normal breast
microbiome [15, 16].
Treatment during breastfeeding poses a particular
challenge in terms of managing symptoms and protecting lactation, though no current literature describes the
approach to this clinical scenario. We describe the experience of a patient diagnosed during pregnancy with
IGM, and her management during lactation. We review
the literature on the treatment of IGM in the nonlactating population, and propose guidelines for treating
breastfeeding women affected by this disease.
Case presentation
A 28-year-old G3P2 patient of Native American origin
presented to her obstetrician at 7 months pregnant with
several months of left breast swelling and redness. At the
recommendation of her obstetrician, she underwent diagnostic mammogram and ultrasound showing an illdefined hypoechoic mass-like area in the left breast 10:00
position, 4 cm from the nipple. Core needle biopsy
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demonstrated granulomatous mastitis. She also had developed erythema nodosum on her bilateral lower extremities during pregnancy. Tuberculosis was ruled out.
Evaluation for autoimmune disease, including serology,
was negative. Her obstetrician started a steroid taper at 30
mg per day for a 6 day course, decreasing by 5 mg per day.
The patient experienced improvement in pain and swelling during this time. This taper concluded 3 weeks prior
to delivery; no further steroids were prescribed in order
prevent hematologic or infectious complications at birth.
The patient began breastfeeding after delivery and
continued to breastfeed from both breasts. She was not
able to utilize an electric pump to express milk from her
left breast due to discomfort and minimal milk extraction. She did report that the baby latched comfortably
with audible swallows from the left breast, but she felt
there was less milk production than from the right
breast. The patient also felt she produced less milk in
comparison to previously breastfeeding her other two
children for 1 year without requiring infant formula. Beginning at 2 weeks postpartum, at the recommendation
of the pediatrician, the patient initiated infant formula to
maintain appropriate weight gain in the current infant.
The infant had regained birthweight at two and a half
weeks post- partum. Due to her left breast pain and
swelling, the patient also restarted prednisone at 20 mg
by mouth daily at 2 weeks postpartum.
She presented at 4 weeks postpartum to the breast
surgeon for evaluation of worsening redness and pain in
the left breast despite being compliant with prednisone.
She noticed increased difficulty with her infant’s latch
on the affected breast due to pain, as well as decreased
swallows that she felt corresponded to decreased breastmilk volume. On exam, a large mass-like area with erythema and induration in the left breast was appreciated.
This extended from the 9:00 to 4:00 position in the periareolar region, measuring approximately 8.0 × 8.0 × 9.0
cm total size. There was no fistula present.
The patient elected to undergo tapered discontinuation of her oral steroid over the course of 1 week and
injection of 40 mg/1 mL triamcinolone mixed with 3 mL
2% lidocaine into the affected areas of her left breast.
Due to long-acting depot mechanism and high transfer
of triamcinolone into breastmilk, the breast surgeon advised her to discontinue breastfeeding from the affected
breast; triamcinolone was expected to remain in the
breast for 3 weeks until the time of the next injection
[17]. She initiated pumping on the unaffected right
breast to stimulate increased production and continued
to provide the infant with additional formula supplementation as needed. At the advice of her breast surgeon, she started galactagogues with brewer’s yeast and
moringa three times daily. She used ibuprofen and acetaminophen as needed for pain, as well as warm
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compresses and ice. Her milk production on the left
breast was low, and she did not require hand expression
to relieve engorgement.
On follow up 3 weeks later, the patient had developed
right nipple pain. This pain was considered related to increased engorgement in the right breast, as well as, the
infant clamping in adjustment to increased flow of unilateral milk. The patient was instructed in lymphatic
massage and utilized a laid-back breastfeeding position
to reduce velocity of flow in the right breast [18, 19].
Her left breast pain had improved, and the mass had
decreased in size to 6.0 × 6.0 × 5.0 cm from 11:00–3:00.
She had developed a new draining fistula in the 1:00
position. An additional 40 mg/1 mL triamcinolone mixed
with 3 mL 2% lidocaine was injected into the affected
areas of her left breast.
At 10 weeks postpartum (6 weeks after presentation to
the breast surgeon), the patient indicated that she would
like to attempt to resume breastfeeding from the affected
left breast. On examination, the fistula was closed and
there was a decreased mass-like area in the left breast to
approximately 4.0 × 3.0 × 2.0 cm size. Therefore, no steroid injection was performed. The images showing the
difference in volume between her right and left breasts
at this time is demonstrated in Fig. 1. Comparison images demonstrating improvement in her left breast are
illustrated in Fig. 2.
Three weeks later, the patient presented with increased redness and pain in the previously affected left
breast. The patient had attempted breastfeeding from
the left breast, but had stopped due to pain and low milk
production. A new fistula in the 1:00 position and developed with new erythema and fluctuance in the 7:00 position with an associated new 2.0 × 2.0 × 1.0 cm mass-like
area. An injection of 40 mg/1 mL triamcinolone mixed
with 3 mL 2% lidocaine was performed into the 1:00 and
7:00 positions of the left breast and she was advised to
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stop breastfeeding from the left breast after the
injection.
At three-week follow-up, the patient had developed a
new 9:00 position fistula, but there was decreased masslike effect and erythema in the remainder of the breast.
She elected to resume breastfeeding from the left breast
and start and oral prednisone taper over 6 days, 30 mg of
prednisone per day, tapering to 5 mg per day. She noticed gradual decrease in erythema and fluctuance and
no new fistulae. She continued to breastfeed from both
breasts until 7 months postpartum. At this point, she
stopped breastfeeding due to gradual decrease in milk
production over time.

Discussion and conclusions
Presentation

In all patients, whether lactating or not, IGM is a challenging clinical scenario to manage, particularly since
many women experience a protracted waxing and waning course of symptoms. Some patients may present with
a mass alone that spontaneously regresses, whereas
others demonstrate significant erythema, fluid collection
formation, and recurrent fistulization from the onset of
the disease [20].
Most symptomatology is localized to the periareolar
region extending outward [21]. As one area of inflammation becomes more quiescent, new disease may present
in a new quadrant of the breast [20]. Without any intervention, the IGM generally will resolve within a few
years of presentation [22]. With systemic immunosuppression with methotrexate and/or azathioprine, the disease tends to subside earlier. However, patients may
experience a flare months after apparent resolution [10,
23]. Importantly, azathioprine has a good safety profile
in pregnancy and lactation [24].
Evaluation and diagnosis

All patients with suspected IGM require breast imaging
and core needle biopsy to confirm diagnosis; this is safe
in breastfeeding [2]. Tuberculosis should be ruled out
[25] and patients should be referred to a rheumatologist
to rule out underlying autoimmune disorder. The relationship with erythema nodosum and IGM is unclear,
but it has been hypothesized that it can represent an
extra-mammary form of IGM [26].
General principles of treatment

Fig. 1 At 10 weeks postpartum, the left breast affected by IGM is no
longer lactating; right breast is lactating

In the non-lactating population, traditional treatment
has included systemic steroids, methotrexate and antibiotics, local care involves procedures ranging from incision and drainage, wide local excision with wound
vacuum placement, or mastectomy [2, 27]. A systematic
review of 3060 patients found that more industrialized
countries use surgery more frequently, and more rural
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Fig. 2 a Left breast affected by IGM at week 3 after presentation (7 weeks postpartum) and (a) Left breast affected by IGM at week 6 after presentation
(10 weeks postpartum)

countries have a tendency to rely more heavily on antibiotics [28]. Regardless of location, steroids are often used,
and it is common for IGM to require a combination of
several therapies [28]. A large study of IGM that investigated 206 individuals in Iran recommends corticosteroids as first line treatment for this disease [3]. There
are reports of surgical management with improved cosmetic outcomes and minimal complications, including
mastectomy with immediate reconstruction, but there is
also report of surgery causing increased inflammatory
reaction and fistulazation [7, 10, 29]. While antituberculosis agents such as rifampin have been utilized,
they also have been associated with rebound inflammation [30, 31].
Cultures of fluid collections often demonstrate Corynebacterium, Streptococci, Staphylococci or Bacteroides;
however, the traditionally utilized antibiotics of doxycycline and trimethoprim-sulfamethoxazole have not shown
clinically significant results in terms of disease severity
or duration [32, 33]. This is likely related to the thought
that IGM is an inflammatory rather than infectious disease, and culture results reflect the presence of common
breast flora [34]. More recently, IGM has been thought
to have a significant autoimmune component, which
supports the notion that localized steroids could be an
effective treatment strategy [31].
Surgical intervention also remains controversial. While
one study demonstrates a shortened duration to resolution compared with steroid injections and observation
alone, not all cases require such aggressive treatment
[9]. More recently, it has become clear that repeated surgical intervention can potentiate inflammation and can
increase disease severity [35]. One group compared recurrence for individuals who were treated with antibiotics and wide local excision, or incision and drainage
plus steroids. The less invasive approach had significantly less recurrence [35]. A retrospective study that
demonstrated excision had a lower recurrence rate than
the comparison group. However, this study was limited

in that the comparison underwent warm compress, herb
application, and drainage alone; this conservative approach without steroids would not be expected to treat
the disease effectively [36].
Instead of traditional invasive approaches that have
not demonstrated clear success, intralesional triamcinolone injections every 1–2 weeks represent a promising
minimally invasive approach with limited systemic side
effects and good outcomes [37]. After the first steroid
injection, patients experience a marked decrease in disease volume, symptoms, and frequency of recurrence
[37]. Additionally, patients who receive steroid injections
were likely to achieve a complete recovery without the
adverse effects of oral steroids [37]. The frequency of injection can be adapted based on clinical circumstances,
such as severity of presentation.
While triamcinolone injection directly into breast lesions can relieve symptoms, due to the potential for infant
exposure to the steroid via breast milk, this treatment modality is not compatible with continued breastfeeding on
the treated breast(s). This is related to high oral dose to
infant and the potential infant side effects of growth suppression, and interference with corticosteroid production
[17]. The procedure for intralesional injection is outlined
below, and can be performed with or without ultrasound
guidance with an 18-gauge needle.
 Clean skin
 Aspirate any existing fluid
 Mix 40 mg/ 1 mL triamcinolone with 3 mL 2%

lidocaine for a total volume of 4 mL
 Inject deeply into areas of active fistula, mass,

erythema or induration.
Wound care should consist of managing drainage from
fistulae with gauze and other non-adherent dressings.
Tape should be avoided due to further abrasion and irritation of skin. Patients often experience significant
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distress related to the symptoms of the disease and psychosocial support should be provided.
Treatment during lactation

There is no data to suggest that breastfeeding prolongs
the duration of symptoms of IGM, and the diagnosis of
IGM does not preclude lactation. Interestingly, a recent
study demonstrated a small minority of IGM patients, not
in the lactational period, who have demonstrated elevated
prolactin from either dopamine antagonist medications or
a prolactinoma [38]. Like much of other proposed pathophysiologic mechanisms in IGM, the exact relationship to
prolactin remains unclear.
Special considerations for treatment for breastfeeding
women include the fact that oral steroids decrease milk
production [39]. Maternal insomnia, agitation, and risk for
depression also are of concern in the postpartum population [39, 40]. Triamcinolone injections in the breast are
contraindicated with breastfeeding from that breast for
approximately 2 weeks [17]. In high doses such as those
used with anti-neoplastic therapy, methotrexate is not
compatible with breastfeeding. Limited information suggests that single or weekly doses may demonstrate low
levels of methotrexate in breastmilk, but some expert
opinions also warn against this use during lactation [41].
Azathioprine as studied primarily in inflammatory bowel
disease populations, is safe during lactation, may provide
more ideal systemic therapy in the breastfeeding population [42].
We recommend individualized care with considerations given to the following options:
 Continuing oral steroids with knowledge oral









steroids may not be particularly effective. Systemic
steroids cause known side effects as outlined above,
including reduction in milk production, insomnia,
agitation, and depression, however low-dose or even
higher doses for a short duration are likely compatible with lactation [39].
Avoiding use of methotrexate, which is generally
incompatible with lactation. Consideration of
azathioprine, which is compatible with lactation.
Stopping breastfeeding and pumping from the
affected breast, augmenting production on the
unaffected breast, and utilizing intralesional
triamcinolone injections on the affected breast.
Not utilizing steroids and managing patients with
supportive care only, such as gauze for draining
fistulae to keep skin dry and minimize maceration.
Pain management including non-steroidal antiinflammatory medications such as ibuprofen and
acetaminophen, as well as conservative management
with ice and heat per patient comfort.
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 Repeated antibiotic treatments are not effective and

can result in unintended and avoidable side effects,
such as Clostridium difficile infections,
gastrointestinal distress and future resistance.
 Psychosocial support for patient distress and
discomfort
 Lactation consultant (IBCLC) involvement or other
breastfeeding specialist to assist in unilateral
weaning, to assure adequate milk supply and to offer
breastfeeding support.
In conclusion, IGM is a challenging chronic inflammatory breast disease that affects women primarily in the reproductive years, with a higher incidence in patients of
Hispanic, Native American, Middle Eastern, and African
descent. Traditional treatment has included systemic immunosuppression and surgery, but newer literature demonstrates that intralesional injection of steroid can provide
significant symptomatic relief to patients. A diagnosis of
IGM does not preclude breastfeeding, though patients
may experience challenges with milk production and latch
on the affected breast. Individualized care should be provided, with considerations given to the side effects of
systemic steroids; the need to wean a breast being treated
with intralesional steroids; and, augmentation of milk production on the unaffected breast to promote continued
breastfeeding.
Abbreviations
IGM: Idiopathic Granulomatous Mastitis; NAC: Nipple Areolar Complex
Acknowledgements
None.
Authors’ contributions
All authors wrote, read and approved the final manuscript. Dr. Katrina
Mitchell took care of and treated the patient.
Funding
Not Applicable.
Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
This study was IRB Approved at the Presbyterian Hospital Albuquerque, New
Mexico after direct consent was obtained from the patient.
Consent for publication
The patient is aware, and accepting, of her case being submitted for
publication.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Santa Barbara Cottage Hospital, 400 W. Pueblo Street, Santa Barbara, CA
93105, USA. 2Ridley Tree Cancer Center at Sansum Clinic, 540 West Pueblo
Street, Santa Barbara, CA 93105, USA.

Kornfeld and Mitchell International Breastfeeding Journal

(2021) 16:23

Received: 10 August 2020 Accepted: 23 February 2021

References
1. Kessler EWY. Granulomatous mastitis: a lesion clinically simulating
carcinoma. Am J Clin Pathol. 1972;58:642–6.
2. Freeman CM, Xia BT, Wilson GC, Lewis JD, Khan S, Lee SJ, et al. Idiopathic
granulomatous mastitis: a diagnostic and therapeutic challenge. Am J Surg.
2017;214(4):701–6.
3. Aghajanzadeh M, Hassanzadeh R, Alizadeh Sefat S, Alavi A, Hemmati H,
Esmaeili Delshad MS, et al. Granulomatous mastitis: presentations, diagnosis,
treatment and outcome in 206 patients from the north of Iran. Breast. 2015;
24(4):456–60.
4. Yilmaz E, Lebe B, Usal C, Balci P. Mammographic and sonographic findings
in the diagnosis of idiopathic granulomatous mastitis. Eur Radiol. 2001;
11(11):2236–40.
5. Akbulut S, Arikanoglu Z, Senol A, Sogutcu N, Basbug M, Yeniaras E, et al. Is
methotrexate an acceptable treatment in the management of idiopathic
granulomatous mastitis? Arch Gynecol Obstet. 2011;284(5):1189–95.
6. Erozgen F, Ersoy YE, Akaydin M, Memmi N, Celik AS, Celebi F, et al.
Corticosteroid treatment and timing of surgery in idiopathic granulomatous
mastitis confusing with breast carcinoma. Breast Cancer Res Treat. 2010;
123(2):447–52.
7. Hladik M, Schoeller T, Ensat F, Wechselberger G. Idiopathic granulomatous
mastitis: successful treatment by mastectomy and immediate breast
reconstruction. J Plast Reconstr Aesthet Surg. 2011;64(12):1604–7.
8. Manst D, Ganschow P, Marcus E, Holden C, Datta S. Abstract P3–14-10:
Intralesional steroid injection: A novel method to treat the symptoms of
idiopathic granulomatous mastitis. Cancer Res. 2019;79(4 Supplement):P3–
14-0-P3--0.
9. Tang A, Dominguez DA, Edquilang JK, Green AJ, Khoury AL, Godfrey RS.
Granulomatous mastitis: comparison of novel treatment of steroid injection
and current management. J Surg Res. 2020;254:300–5.
10. Raj N, Macmillan RD, Ellis IO, Deighton CM. Rheumatologists and breasts:
immunosuppressive therapy for granulomatous mastitis. Rheumatology.
2004;43(8):1055–6.
11. Altintoprak F, Kivilcim T, Ozkan O. Aetiology of idiopathic granulomatous
mastitis. World J Clin Cases. 2014;2(12):852–8.
12. Kuba S, Yamaguchi J, Ohtani H, Shimokawa I, Maeda S, Kanematsu T.
Vacuum-assisted biopsy and steroid therapy for granulomatous lobular
mastitis: report of three cases. Surg Today. 2009;39(8):695–9.
13. Maffini F, Baldini F, Bassi F, Luini A, Viale G. Systemic therapy as a first
choice treatment for idiopathic granulomatous mastitis. J Cutan Pathol.
2009;36(6):689–91.
14. Su FH, Liu SC, Suen JH, Chen DS, Lou SMA. Idiopathic granulomatous
mastitis: a case successfully treated with a minimum dose of a steroid.
Chang Gung Med J. 2005;28(6):431–5.
15. Dobinson HC, Anderson TP, Chambers ST, Doogue MP, Seaward L, Werno
AM. Antimicrobial treatment options for granulomatous mastitis caused by
corynebacterium species. J Clin Microbiol. 2015;53(9):2895–9.
16. Tauch A, Fernández-Natal I, Soriano F. A microbiological and clinical review
on Corynebacterium kroppenstedtii. Int J Infect Dis. 2016;48:33–9.
17. Triamcinolone acetonide injectable suspension, USP. Bristol- Myers Squibb
Company; 2018. https://packageinserts.bms.com/pi/pi_kenalog-10.pdf.
18. Ellis H, Mahadevan V. Anatomy and physiology of the breast. Surgery
(Oxford). 2013;31(1):11–4.
19. Bolman MSL, Oganesyan K, Kondrashova T, Witt AM. Recapturing the art of
therapeutic breast massage during breastfeeding. J Hum Lact. 2013;29(3):
328–31.
20. Al-Khaffaf B, Knox F, Bundred NJ. Idiopathic granulomatous mastitis: a 25year experience. J Am Coll Surg. 2008;206(2):269–73.
21. Pluguez-Turull CW, Nanyes JE, Quintero CJ, Alizai H, Mais DD, Kist KA, et al.
Idiopathic granulomatous mastitis: Manifestations at multimodality imaging
and pitfalls. radiographics. 2018;38(2):330–56.
22. Bouton ME, Jayaram L, O'Neill PJ, Hsu CH, Komenaka IK. Management of
idiopathic granulomatous mastitis with observation. Am J Surg. 2015;210(2):
258–62.
23. Maione C, Palumbo VD, Maffongelli A, Damiano G, Buscemi S, Spinelli G,
et al. Diagnostic techniques and multidisciplinary approach in idiopathic
granulomatous mastitis: a revision of the literature. Acta Biomed. 2019;90(1):
11–5.

Page 6 of 6

24. Constantinescu S, Pai A. Breast-feeding after transplantation. Best Pract Res
Clin Obstet Gynaecol. 2014;28(8):1163–73.
25. Farrokh D, Alamdaran A, Feyzi Laeen A, Fallah Rastegar Y, Abbasi B.
Tuberculous mastitis: a review of 32 cases. Int J Infect Dis. 2019;87:135–42.
26. Çetin K, Sıkar HE, Güllüoğlu BM. Idiopathic granulomatous mastitis with
erythema nodosum: is it a variant of clinical presentation indicating
treatment resistance? A retrospective cohort study. Breast J. 2020;26(9):
1645–51.
27. Namdaroğlu OB, Yazıcı H, Öztürk AM, Yakan S, Yıldırım M, Uçar AD, et al.
Negative-pressure wound therapy in chronic inflammatory breast diseases. J
Breast Health. 2016;12(2):91–3.
28. Martinez-Ramos D, Simon-Monterde L, Suelves-Piqueres C, Queralt-Martin R,
Granel-Villach L, Laguna-Sastre JM, et al. Idiopathic granulomatous mastitis:
a systematic review of 3060 patients. Breast J. 2019;25(6):1245–50.
29. Zhang X, Li Y, Zhou Y, Liu D, Chen L, Niu K, et al. A systematic surgical
approach for the treatment of idiopathic granulomatous mastitis: a case
series. Gland Surg. 2020;9(2):261–70.
30. Joseph KA, Luu X, Mor A. Granulomatous mastitis: a New York public
hospital experience. Ann Surg Oncol. 2014;21(13):4159–63.
31. Sheybani F, Sarvghad M, Naderi HR, Gharib M. Treatment for and clinical
characteristics of granulomatous mastitis. Obstet Gynecol. 2015;125(4):801–7.
32. Taylor GB, Paviour SD, Musaad S, Jones WO, Holland DJ. A
clinicopathological review of 34 cases of inflammatory breast disease
showing an association between corynebacteria infection and
granulomatous mastitis. Pathology. 2003;35(2):109–19.
33. Troxell ML, Gordon NT, Doggett JS, Ballard M, Vetto JT, Pommier RF, et al.
Cystic neutrophilic granulomatous mastitis: association with gram-positive
bacilli and corynebacterium. Am J Clin Pathol. 2016;145(5):635–45.
34. Jiménez E, Arroyo R, Cárdenas N, Marín M, Serrano P, Fernández L, et al.
Mammary candidiasis: a medical condition without scientific evidence?
PLoS One. 2017;12(7):e0181071.
35. Shin YD, Park SS, Song YJ, Son SM, Choi YJ. Is surgical excision necessary for
the treatment of granulomatous lobular mastitis? BMC Womens Health. 2017.
36. Zhang C, Lei S, Kong C, Tan Y, Dai X, He J, et al. Clinical study on surgical
treatment of granulomatous lobular mastitis. Gland Surg. 2019;8(6):712–22.
37. Byung Seup Kim BYK, Eom TIK. Usefulness of ultrasound- guided
intralesional steroid injection in the management of idiopathic
granulomatous mastitis. J Surg Ultrasound. 2016;3:40–5.
38. Nikolaev A, Blake CN, Carlson DL. Association between hyperprolactinemia
and granulomatous mastitis. Breast J. 2016;22(2):224–31.
39. Prednisone [Internet]. "LactMed." National Library of Medicine. 2018.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK501077/.
40. Bollet AJ, Black R, Bunim JJ. Major undesirable side-effects resulting from
prednisolone and prednisone. J Am Med Assoc. 1955;158(6):459–63.
41. Methotrexate [Internet]. "LactMed." 2006. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK501341/.
42. Christensen LA, Dahlerup JF, Nielsen MJ, Fallingborg JF, Schmiegelow K.
Azathioprine treatment during lactation. Aliment Pharmacol Ther. 2008;
28(10):1209–13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

