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ARTICLE INFO ABSTRACT
Keywords: Idiopathic granulomatous mastitis is a rare breast condition of unclear etiology. Its course is often
Granulomatous mastitis rapidly progressive, slow to resolve, and can have a high rate of recurrence. Clinical presentation
Breast al?scess can mimic breast abscess, infectious mastitis, and carcinoma of the breast, generating a diagnostic
Idiopathic . . . . . . e

- . challenge. Histopathological analysis is required to make the diagnosis after common conditions
Corticosteroids . A L. .
Prednisone are excluded. There is no standard treatment, however surgical excision, steroid treatment, and
Antenatal observation are commonly reported approaches. Here, we describe a complex case of a multip-
Gravid patient arous patient presenting with idiopathic granulomatous mastitis at 32 weeks gestation. In this
Pregnancy review, we highlight the importance of collaboration amongst a multidisciplinary team for

effective diagnosis and treatment. We discuss the use of oral corticosteroids in the antenatal
period and illustrate the patient support required to both facilitate successful breastfeeding in the
postpartum period and promote recovery.

1. Introduction

Mastitis, or inflammation of the breast, may be categorized into lactational and non-lactational types [1]. Lactational or puerperal
mastitis, is by far the most common form, affecting up to 30 % of breastfeeding women. It generally occurs when breaks in skin and
prolonged engorgement of milk ducts support bacterial growth [1]. The resultant infection leads to symptoms of pain, swelling, er-
ythema, and fever that can occur at any point during lactation. Cases are most common within the first 3 weeks postpartum [1];
antenatal lactational mastitis is rare. Non-lactational mastitides include periductal mastitis and idiopathic granulomatous mastitis
(IGM) [1]. Periductal mastitis affects 5-9% of women internationally, is often of infectious origin, and is almost exclusively associated
with tobacco use wherein the ducts are either directly or indirectly damaged by smoke exposure [1,2]. Alternatively, IGM is a rare,
spontaneously arising, non-infectious, and non-neoplastic inflammatory condition of unclear etiology. When uncommon medical
conditions arise during pregnancy, they are often complicated by increased apprehension on the part of both patient and care provider
in terms of the potential impacts diagnosis and treatment may have on the fetus.

The primary presentation of IGM is a firm breast mass associated with intense local pain and subsequent skin ulcerations and
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fistulae [3,4]. It often progresses rapidly and is slow to resolve [3]. First documented in 1972 as a condition mimicking carcinoma [5],
IGM presents a diagnostic dilemma as it imitates several other breast pathologies (lactational/infectious mastitis, abscess, and ma-
lignancy). While this condition is primarily associated with pregnancy, it has also been reported outside of the parous age range [6,7].
Here, we describe a case of IGM presenting antenatally in a multiparous patient. One goal in presenting this case is to highlight a rare
condition for obstetrical care providers who do not commonly have extensive experience with breast conditions presenting in preg-
nancy. Additionally, we emphasize the importance of a multidisciplinary approach to the management of IGM throughout both
pregnancy and the postpartum period, meeting the needs of both the parturient and the breastfeeding dyad.

2. Case presentation

A 32-year-old G3P2 reported to her midwife at 32 weeks gestation. Her obstetrical history was relevant for two prior Caesarean
sections (CS). The current pregnancy had been uncomplicated apart from gestational anaemia -managed with iron supplementation -
with no prior history of breast disease or infection. The patient had successfully breastfed two children in the past. At this visit she
complained of left breast swelling, erythema, and pain, which was confirmed via physical exam by both the midwife and the consulting
obstetrician. A breast ultrasound (US) was completed which found a single area measuring 1.2 x 4.2 x 3cm suggestive of mastitis. The
patient was discharged with a course of cloxacillin.

2.1. Investigations

Within five days of initiating antibiotics, the patient reported persisting symptoms. At this time, cloxacillin was discontinued and a
substitution was made for cephalexin. Within 48 hours of initiating this treatment, the patient reported new symptoms including
myalgias, rigors, and an aggravation of breast symptoms. A physical exam found the patient to be afebrile but with a left breast mass
10cm in diameter with significant induration and tenderness. Intravenous (IV) antibiotic treatment was initiated (2g cefazolin, every 8
hours). Due to the persistence of symptoms despite systemic treatment, a multi-disciplinary team was formed which included
Midwifery, Obstetrics, Infectious Disease, Internal Medicine, Interventional Radiology, and a General Surgeon with a practice focus in
IGM.

On examination, multiple palpable masses were found along the lateral aspect of the left breast; the nipple appeared within normal
limits with no identifiable discharge or inflammation. The contralateral breast was examined to be normal. A repeat US, blood cultures
and a core biopsy of the left breast were completed. IV antibiotic treatment did not lead to any improvement. Fetal status was
monitored with daily non-stress tests and remained reassuring.

2.2. Diagnosis

Blood cultures returned negative and repeat US found multiple hypoechoic and hyperemic regions corresponding to a 15cm region
of thickening within the left breast. Pathological examination of the biopsy specimen noted granulomatous inflammation with his-
tiocytes, multinucleated giant cells, and a mixed inflammatory reaction. All microbiological stains were negative. These results
supported a non-infectious and non-neoplastic cause, isolating the diagnosis of granulomatous mastitis.

2.3. Treatment

An initial treatment plan was made consisting of high dose oral steroids (prednisone, 20mg daily) with monthly reevaluation of
treatment response and steroid dose. Due to concerns regarding the risk of preterm labour with steroid use (particularly with the
history of two prior CS), the obstetrical team was uncomfortable initiating steroid treatment before delivery. The decision was made to
treat the patient after delivery and an elective repeat CS was arranged for 39 weeks gestation.

Due to the patient’s significant discomfort, and the potentially long treatment period soon to be complicated by lactation, she was
anxious to begin treatment prior to delivery. Ultimately, following further consultation with our surgical expert, 40mg prednisone
daily was initiated at 36 weeks 5 days gestation.

2.4. Outcome & follow-up

A healthy baby boy was delivered via an uncomplicated elective CS at 38 weeks 6 days. At this time (following 2 weeks of
prednisone treatment) the patient reported reduced breast pain, however the size of the mass was unchanged. Post operatively,
ibuprofen and acetaminophen were used for pain management with prednisone taken concurrently.

Due to the underlying physiology of lactation and the severity of the patient’s symptoms, feeding from the left breast was
discouraged. The patient opted to breastfeed from the right breast only, and to supplement the infant’s nutritional needs with formula.

At 6 weeks postpartum the prednisone dose was reduced to 30mg/day with the patient reporting an improvement in her condition.
With continued response, the dose was tapered to 20mg approximately 6 weeks later. Further dose reductions by 5mg occurred until
symptoms resolved, and treatment was no longer required. The total steroid treatment time was 21 months.

At the conclusion of steroid treatment, a follow-up mammogram showed scattered areas of fibroglandular density and a galactocele
measuring approximately 2cm. This is a normal radiologic finding consistent with prior breastfeeding. The patient was discharged
from surgical follow-up. At the time of this writing, the patient has had another child and reports no recurrence of IGM.
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3. Discussion

The goals of this case report were to illustrate a very rare breast condition and address a gap in the obstetric literature. Obstetrical
care providers are not often called upon to manage breast conditions, as antenatal infectious mastitis is uncommon and non-infectious
breast conditions such as IGM are rare. Thus, it can be difficult to know where to seek guidance when such conditions affect our patient
population.

While not within the sphere of obstetrics per se, peri-gravidic mammary pathologies are relatively common. Midwives, family
doctors, and obstetricians should be familiar with these conditions such that they feel comfortable offering advice to pregnant patients
and hold an appropriate degree of suspicion concerning lesions. For example, while uncommon, infectious mastitis does occur
antenatally. Recognition of the signs and symptoms of mastitis, and knowledge of the predominant causative microbes will guide
treatment [1]. In addition, while only 1:1000 pregnancies are complicated by cancer, breast cancer is the form most frequently
diagnosed in these patients [8]. Given that the pregnant population is usually a younger demographic than those often diagnosed with
breast cancer [9], and that the physiological alterations of the breast associated with pregnancy can mimic the signs of breast ma-
lignancy (e.g., nipple discharge, hypertrophy, increased density of the tissue) [8], a diagnosis can be delayed. It is strongly advised that
masses persisting for more than two weeks during pregnancy be investigated [8]. 80 % of those lesions will be benign [8], and such
investigations allow for the diagnosis and appropriate treatment of rarer conditions, such as IGM.

Currently, the pathological etiology of IGM is unclear. Associations have been made with endocrine conditions such as hyper-
prolactinemia [10] or the hormonal variations of pregnancy [11], smoking, oral contraceptive pill use, o-1 antitrypsin deficiency [12,
13], and ethnicity [14]. An etiopathogenesis of autoimmunity has received recent focus due to an association of an autoimmune
cytokine profile with IGM [15], the concentrated presence of T cells in lobules destroyed by granulomas [16,17], and the clinical
response of IGM to steroid treatment [17].

The lack of clarity around the etiology of IGM affects its diagnosis and treatment. As the clinical presentation of IGM mimics several
more common conditions, a finding of IGM represents a diagnosis of exclusion after breast infections, other granulomatous conditions,
and rarely, invasive carcinoma are eliminated [4]. While imaging findings for IGM have been described, the results are variable and of
limited utility [18]. Tissue sampling and empirical response to therapy is the most effective treatment approach, with analysis of a
tissue biopsy obtained through interventional radiology often most helpful in making the diagnosis. Use of a larger core biopsy needle
permits the collection of increased sample-material with a single needle insertion, allowing for a more accurate histological diagnosis
[19]. Histological findings are characterized by multiple non-caseating granulomas and inflammatory infiltration of neutrophils,
eosinophils, giant cells, plasma cells, and lymphocytes [5,20].

There is currently no consensus on a standard treatment for IGM. In addition, due to lack of familiarity, management plans may be
suboptimal [21]. Treatments including expectant management, antibiotics, corticosteroids (or other anti-inflammatories), and surgical
excision have all been cited [3,4,7,21,22]. As infectious agents must be excluded as a component of IGM diagnosis, it follows that
antibiotic treatment is ineffective beyond prophylaxis during invasive diagnostic procedures. While expectant management has been
used and spontaneous resolution hypothesized as the natural conclusion of IGM [7], this approach tends only to be appropriate for mild
manifestations of the disease, wherein patients do not experience pain.

Steroid treatment and surgical excision are the most frequently cited treatments. Surgery by wide local excision or partial/complete
mastectomy was considered the first-line therapy for many years. However, such treatment is associated with a high recurrence rate of
lesions, the need for repeated operations [5,16,23,24], delayed wound healing, and disfigurement [7]. It has been estimated that 50 %
of reported IGM cases are initially mistaken for carcinoma. Such diagnostic confusion has led to underreporting of IGM and heightened
patient anxiety. This legacy has also generated a predisposition toward surgical intervention including unnecessary mastectomies [6].
Surgical options should be considered a route of last resort.

With respect to steroid treatment, glucocorticoids, particularly prednisone, are used most often. Documented doses of oral corti-
costeroids range from 10 to 60mg/day [3,25-28]. While the treatment period can be lengthy [a median of 159 days has been reported
[29]], oral steroid therapy is demonstrated to be effective. In addition to oral therapies, intralesional injections have been reported
with promising results [30,31].

Prolonged steroid use is not universally effective and can result in side effects such as Cushing’s syndrome, opportunistic infections,
hypertension and glucose intolerance [26]. The use of pharmacologic agents such as methotrexate have been reported to resolve
inflammation whilst avoiding the side effects of steroid use [32,33]. However, as these drugs are contraindicated in pregnancy and
lactation, they are not available to the obstetric population as treatment options.

3.1. Pregnancy & lactation — advice for obstetrical care providers

IGM is a complex condition that demands collaboration across specialties. Our case demonstrates the added layer of complexity
that presents in the gravid patient, wherein there is heightened apprehension on the part of the healthcare team. For those providing
obstetrical care, it is advantageous to have an interested team member who can build familiarity and comfort with managing breast
conditions. Relationships with radiologists and either general or breast surgeons who may be more acquainted with such diagnoses are
also advantageous. Indeed, multidisciplinary teams have been shown to result in improved decision-making [34], and better care and
outcomes for patients [35]. In our case, the advocacy of a community-based provider — who was well-integrated into the hospital-based
specialist team — was essential to the patient getting care that met her needs. Given the progressively specialized nature of medicine,
communication between disciplines is increasingly essential [36].

Overall, IGM requires clinical - not surgical - management and responds well to corticosteroids. Both obstetrical providers and
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general surgeons benefit from developing comfort with corticosteroid use in pregnancy. While antenatal steroid use is not innocuous,
and careful consideration is warranted, steroids are used during pregnancy to treat a variety of maternal and fetal conditions [37].
Prolonged courses of steroids are often indicated in pregnancy for conditions such as: autoimmune diseases (e.g., rheumatoid arthritis,
inflammatory bowel disease, immune thrombocytopenic purpura) and less commonly are used in the management of refractory
hyperemesis gravidarum. These drugs need not be avoided or delayed in gravid patients suffering from severe IGM symptoms. Pro-
viders can be confident that corticosteroid management of IGM is effective when any fistulae begin to close and edema resolves; doses
can then be tapered. For our patient, her 40mg/day dose was gradually reduced with symptom resolution and, after 21 months of
treatment, her condition had resolved. Treatment will depend on symptoms, disease extent, and patient factors [38]. Supportive care is
a key management consideration as the patient is required to cope with the long-term nature of the illness [3].

With respect to lactation, breastfeeding is compatible with prednisone. With high doses of oral prednisone (>40mg/day) the most
conservative management is to wait 4 hours post medication to feed due to theoretical impacts on infant growth and development
[39]. This is neither strictly necessary nor supportive of the nutritional needs of the infant and is counter to the initiation of successful
lactation. Frequent stimulation (every 2-3 hours) of the hypothalamic-pituitary-axis is required to stimulate and maintain Lacto-
genesis II and III [40]. Patient education and care supportive of their feeding goals is critical.

Opinions are inconsistent regarding whether the infant should be fed from the IGM affected breast. Physiologically, feeding on the
affected side will further stimulate lactation, and potentially engorgement — increasing inflammation — in the already painful breast. It
is reasonable for the patient who wishes to breastfeed to feed from one or both breasts, depending on their symptoms. Our patient
opted to feed from the unaffected breast only and supplement the infant’s nutritional needs with formula.

4. Conclusion

IGM is a rare breast condition that represents a diagnostic and therapeutic dilemma, particularly in the gravid patient. We share the
experience reported by others that a diagnosis of exclusion including histopathological analysis was required to identify IGM in our
patient. While many obstetrical care providers may be most comfortable with expectant management in the context of pregnancy, it
tends not to be feasible due to the severity of the condition. While surgical approaches to IGM have historically been most common,
these methods are highly invasive, associated with complications, do not prevent recurrence, and should no longer be considered first-
line. We share the expertise of managing IGM with high dose prednisone, a safe and effective option during pregnancy. Our case il-
lustrates how a multidisciplinary approach can facilitate diagnosis, treatment, and a successful breastfeeding experience.

Ethics statements

This case review was approved by the Research Ethics Board of North York General Hospital, with the approval number: #21-0027.
The patient provided informed consent for the publication of their anonymised case details.

Data availability statement

The data used are confidential, and not eligible for deposit into a publicly available repository.
CRediT authorship contribution statement

Grace Liu: Investigation, Writing — original draft, Writing — review & editing. Donna McRitchie: Investigation, Writing — review &
editing. Elizabeth Russell: Investigation, Writing — review & editing. Elizabeth C. Cates: Conceptualization, Data curation, Inves-
tigation, Resources, Writing — original draft, Writing — review & editing.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgements

We gratefully acknowledge the many members of the North York General Hospital Team who offered advice or assisted in the care
of this patient. These members included but were not limited to: Eneko Arhanchiague, Yasser Botros, Carron Canning, David Eisen,
Elyse Lackie, Vivian Lee, and Modupe Tunde-Byass.

References

[1] M.M. Blackmon, H. Nguyen, P. Mukherji, Acute Mastitis, 2023. https://pubmed.ncbi.nlm.nih.gov/32491714/. (Accessed 17 September 2023).

[2] N.J. Bundred, M.S. Dover, N. Aluwihare, E.B. Faragher, J.M. Morrison, Smoking and periductal mastitis, BMJ 307 (1993) 772-773.

[3] A.M. Awomolo, A. Louis-Jacques, S. Crowe, Idiopathic granulomatous mastitis diagnosed during pregnancy associated with successful breastfeeding experience,
BMJ Case Rep. (2021) 14, https://doi.org/10.1136/bcr-2020-241232.

[4] J.A. Garcia-Rodiguez, A. Pattullo, Idiopathic granulomatous mastitis: a mimicking disease in a pregnant woman: a case report, BMC Res. Notes 6 (2013) 1.


https://pubmed.ncbi.nlm.nih.gov/32491714/
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref2
https://doi.org/10.1136/bcr-2020-241232
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref4

G. Liu et al. Heliyon 9 (2023) €21619

[5]
(6]

[71
[8]
[91

[10]
[11]

[12]
[13]

[14]
[15]

[16]
[17]

[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]

[39]
[40]

E. Kessler, Y. Wolloch, Granulomatous mastitis: a lesion clinically simulating carcinoma, Am. J. Clin. Pathol. 58 (1972) 642-646.

K.E. Bani-Hani, R.J. Yaghan, Matalka II, N.J. Shatnawi, Idiopathic granulomatous mastitis: time to avoid unnecessary mastectomies, Breast J. 10 (2004)
318-322.

E.C.H. Lai, W.C. Chan, T.K.F. Ma, A.P.Y. Tang, C.S.P. Poon, H.T. Leong, The role of conservative treatment in idiopathic granulomatous mastitis, Breast J. 11
(2005) 454-456.

1. Boere, C. Lok, P. Poortmans, et al., Breast cancer during pregnancy: epidemiology, phenotypes, presentation during pregnancy and therapeutic modalities,
Best Pract. Res. Clin. Obstet. Gynaecol. 82 (2022) 46-59.

G. Vanni, M. Materazzo, M. Pellicciaro, et al., Does age matter? Estimating risks of locoregional recurrence after breast-conservative surgery, In Vivo (Brooklyn)
34 (2020) 1125-1132.

A. Nikolaev, C.N. Blake, D.L. Carlson, Association between hyperprolactinemia and granulomatous mastitis, Breast J. 22 (2016) 224-231.

S.T. Ding, Y.J. Gao, C.X. Qin, et al., Granulomatous mastitis in multiparae during pregnancy and lactation: Observational study (STROBE compliant), Medicine
100 (2021), e25912.

F. Altintoprak, Aetiology of idiopathic granulomatous mastitis, World J. Clin. Cases 2 (2014) 852.

S.B. Li, Y. Xiong, X.R. Han, Z.Y. Liu, X.L. Lv, P. Ning, Pregnancy associated granulomatous mastitis: clinical characteristics, management, and outcome,
Breastfeed. Med. 16 (2021) 759-764.

D.R. Bacon, S.M. Ngeve, S.G. Jordan, Granulomatous mastitis: an underdiagnosed inflammatory disease afflicting minority women, Radiol. Case Rep. 16 (2021)
3990-3994.

M. Saydam, K.B. Yilmaz, M. Sahin, et al., New findings on autoimmune etiology of idiopathic granulomatous mastitis: Serum IL-17, IL-22 and IL-23 Levels of
patients, J. Invest. Surg. 34 (2021) 993-997.

G. Cserni, K. Szajki, Granulomatous lobular mastitis following drug-induced galactorrhea and blunt trauma, Breast J. 5 (1999) 398-403.

M. Altieri, F. Barra, F. Casabona, D. Soriero, C. Gustavino, S. Ferrero, Idiopathic granulomatous mastitis: etiopathogenetic considerations on a rare benign
inflammatory breast disease, J. Invest. Surg. 34 (2021) 998-999.

M. Kocaoglu, I. Somuncu, F. Ors, N. Bulakbasi, C. Tayfun, S. Ilkbahar, Imaging findings in idiopathic granulomatous mastitis, J. Comput. Assist. Tomogr. 28
(2004) 635-641.

T. Perretta, F. Lamacchia, D. Ferrari, et al., Evaluation of ultrasound-guided 8-gauge vacuum-assisted excision system for the removal of US-detectable breast
lesions, Anticancer Res. 40 (2020) 1719-1729.

R.K. Gupta, Fine needle aspiration cytology of granulomatous mastitis, Acta Cytol. 54 (2010) 138-141.

F. Sheybani, M.R. Sarvghad, H.R. Naderi, M. Gharib, Treatment for and clinical characteristics of granulomatous mastitis, Obstet. Gynecol. 125 (2015) 801-807.
J.P. Wilson, N. Massoll, J. Marshall, R.M. Foss, E.M. Copeland, S.R. Grobmyer, Idiopathic granulomatous mastitis: in search of a therapeutic paradigm, Am.
Surg. 73 (2007) 798-802.

C.M. Freeman, B.T. Xia, G.C. Wilson, et al., Idiopathic granulomatous mastitis: a diagnostic and therapeutic challenge, Am. J. Surg. 214 (2017) 701-706.

B. Al-Khaffaf, F. Knox, N.J. Bundred, Idiopathic granulomatous mastitis: a 25-year experience, J. Am. Coll. Surg. 206 (2008) 269-273.

D.A. DeHertogh, A.H. Rossof, A.A. Harris, S.G. Economou, Prednisone management of granulomatous mastitis, N. Engl. J. Med. 303 (1980) 799-800.

G. Godazandeh, L. Shojaee, R. Alizadeh-Navaei, A. Hessami, Corticosteroids in idiopathic granulomatous mastitis: a systematic review and meta-analysis, Surg.
Today 51 (2021) 1897-1905.

R. Mahmodlou, N. Dadkhah, F. Abbasi, J. Nasiri, R. Valizadeh, Idiopathic granulomatous mastitis: dilemmas in diagnosis and treatment, Electron. Phys. 9 (2017)
5375-5379.

R. Tuli, B.J. O’Hara, J. Hines, A.L. Rosenberg, Idiopathic granulomatous mastitis masquerading as carcinoma of the breast: a case report and review of the
literature, Int. Semin. Surg. Oncol. 4 (2007) 2-5.

T.S. Pandey, J.C. MacKinnon, L. Bressler, A. Millar, E.E. Marcus, P.S. Ganschow, Idiopathic granulomatous mastitis - a prospective study of 49 women and
treatment outcomes with steroid therapy, Breast J. 20 (2014) 258-266.

B.S. Kim, Y. Bon, Usefulness of ultrasound-guided intralesional steroid injection in management of idiopathic granulomatous mastitis, J. Surg. Ultrasound 3
(2016) 40-45.

A. Tang, D.A. Dominguez, J.K. Edquilang, A.J. Green, A.L. Khoury, R.S. Godfrey, Granulomatous mastitis: comparison of novel treatment of steroid injection and
current management, J. Surg. Res. 254 (2020) 300-305.

S. Akbulut, D. Yilmaz, S. Bakir, Methotrexate in the management of idiopathic granulomatous mastitis: review of 108 published cases and report of four cases,
Breast J. 17 (2011) 661-668.

G. Schmajuk, M.C. Genovese, First report of idiopathic granulomatous mastitis treated with methotrexate monotherapy, J. Rheumatol. 36 (2009) 1559.

C. Taylor, A. Shewbridge, J. Harris, J.S. Green, Benefits of multidisciplinary teamwork in the management of breast cancer, Breast Cancer 5 (2013) 79-85.
E.M. Kesson, G.M. Allardice, W.D. George, H.J.G. Burns, D.S. Morrison, Effects of multidisciplinary team working on breast cancer survival: retrospective,
comparative, interventional cohort study of 13 722 women, BMJ (Online) (2012) 344, https://doi.org/10.1136/bmj.e2718.

R. Srivastava, The Spread of Super-specialisation Is an Alarming Problem of Modern Medicine, The Guardian, 2020 published online Feb 18, https://www.
theguardian.com/commentisfree/2020/feb/18/the-spread-of-super-specialisation-is-an-alarming-problem-of-modern-medicine. (Accessed 20 September
2023).

M.W. Kemp, J.P. Newnham, J.G. Challis, A.H. Jobe, S.J. Stock, The clinical use of corticosteroids in pregnancy, Hum. Reprod. Update 22 (2016) 240-259.
M.E. Brennan, M. Morgan, B.H. Ghaith, K. Kanesalingam, Granulomatous lobular mastitis: clinical update and case study, AJGP 49 (2020) 44-47.

T.W. Hale, H.E. Rowe, Medications & Mothers’ Milk, sixteenth ed., Hale Publishing, L.P., Plano, 2014.

S.T. Blackburn, Maternal, Fetal, & Neonatal Physiology: A Clinical Perspective, third ed., Saunders Elsevier, St. Louis, 2007.


http://refhub.elsevier.com/S2405-8440(23)08827-8/sref5
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref6
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref6
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref7
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref7
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref8
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref8
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref9
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref9
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref10
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref11
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref11
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref12
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref13
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref13
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref14
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref14
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref15
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref15
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref16
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref17
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref17
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref18
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref18
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref19
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref19
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref20
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref21
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref22
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref22
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref23
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref24
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref25
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref26
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref26
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref27
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref27
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref28
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref28
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref29
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref29
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref30
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref30
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref31
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref31
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref32
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref32
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref33
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref34
https://doi.org/10.1136/bmj.e2718
https://www.theguardian.com/commentisfree/2020/feb/18/the-spread-of-super-specialisation-is-an-alarming-problem-of-modern-medicine
https://www.theguardian.com/commentisfree/2020/feb/18/the-spread-of-super-specialisation-is-an-alarming-problem-of-modern-medicine
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref37
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref38
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref39
http://refhub.elsevier.com/S2405-8440(23)08827-8/sref40

	Spontaneous, idiopathic granulomatous mastitis in a pregnant patient: A case report and review of the literature
	1 Introduction
	2 Case presentation
	2.1 Investigations
	2.2 Diagnosis
	2.3 Treatment
	2.4 Outcome & follow-up

	3 Discussion
	3.1 Pregnancy & lactation – advice for obstetrical care providers

	4 Conclusion
	Ethics statements
	Data availability statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


