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Introduction

Granulomatous lobular mastitis (GLM) is a benign 
chronic inflammatory breast disease that usually arises in 
premenopausal women. The clinical manifestation and 

radiographical features are variable and non-specific which 
make it easy to be confused with other breast inflammation 
or even multifocal breast cancer. It was first described by 
Kessler and Wolloch in 1972 (1) and further illustrated by 
Cohen in 1977 (2). GLM is related to lactation and could 
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occur on patients during pregnancy and postpartum period, 
especially those within 3 years of delivery (3). Various 
hypothesized factors contributing to GLM occurrence have 
been reported, such as autoimmune mechanism disorders 
which is widely supported (4), infection (especially due to 
corynebacteria) (5,6) or even smoking (7), obesity (7) and 
ethnicity (8), while the precise etiology remains unknown. 

GLM clinically presents with breast mass, pain, 
inflammatory changes of skin, nipple retraction, and 
persistent abscess, sinus and fistula, which is difficult to 
be distinguished from breast cancer (9,10). The ultrasonic 
and mammographic findings also lack of specificity (11). 
Histopathological examination is the main basis for the 
diagnosis of GLM, whose most prominent features are 
non-caseous granulomas centered on lobular units of the 
mammary gland, which are multifocal, of varying sizes and 
with or without microabscesses (12,13). Although medical 
therapies include antibiotics, steroids (14,15), methotrexate 
and surgical therapies include abscess drainage, wide local 
excision, even simple mastectomy have been applied, there 
is still no consensus on the optimal management of GLM.

Another dilemma of this disease manifested as prolonged 
wound healing and high rate of recurrence which was 
reported up to 50%. Continuous course of disease and 
repetitive breast operation have a great impact on the 
physical and mental health of women. Many studies 
merely focus on the description of clinical characteristics 
and management of GLM due to small sample size and 
incomplete data. For deeper understanding of GLM, 
our study retrospectively collected larger clinical data to 
discover the factors associated with recurrence and provide 
some new thoughts for the treatment of GLM. We present 
the following article in accordance with the STROBE 
reporting checklist (available at http://dx.doi.org/10.21037/
apm-20-1972).

Methods

Study design

Data were collected retrospectively from the electronic 
medical records system in Tongji hospital from January 
2010 to June 2019. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). This 
study was approved by the ethics committee of Tongji 
Hospital (No. 20191105) and individual consent for this 
retrospective analysis was waived. Female patients who 
were firstly diagnosed as GLM through histopathological 

examination of core needle biopsy or postoperative 
specimens were included in this study. Patients underwent 
simple mastectomy were excluded as the recurrence of these 
patients was almost non-existent. Patients during pregnancy 
were also excluded, since hormone levels in these patients 
vary significantly from normal.

Subjects

All patients underwent standard protocol which was 
formulated according to previous clinical experience 
in our hospital (Figure 1). Patients with breast abscess 
were treated with open drainage firstly. All patients were 
treated with antibiotics, breast massage, oral steroid for 
approximately a week to go through the acute inflammatory 
phase. Whether to undergo wide local excision were finally 
decided according to the recovery condition after the above 
treatments. Patients with hyperprolactinemia received 
oral bromocriptine for 3 months after surgery as medical 
management of hyperprolactinemia has been proven to be 
correlated with resolution of IGM (16,17). Fasting prolactin 
(PRL) level was examined after patients sitting quietly for 
at least half an hour. PRL level was detected for all patients 
before treatment and every month after surgery for at least 
half a year.

Statistical analysis

Descriptive statistics were used for demographic data, 
disease-related variables, and treatment modalities. The 
Kruskal-Wallis test was used for continuous variables, 
which were presented as mean ± standard deviation or 
mean (range) and Pearson χ2 test was used for categorical 
variables, which were presented as frequency (%). Logistic 
regression models were built for analysis of risk factors 
for the recurrence of GLM. Statistical analyses were 
performed using the statistical software package SPSS for 
Windows, version 19.0 (SPSS Inc., Chicago, IL). P<0.05 
was considered statistically significant.

Results

A total of 130 patients were included in this study. The 
follow-up time was 6 to 27 months (averaged 10.9 months). 
According to whether recurrence or not, patients were 
divided into two groups. There were 103 (79.23%) patients 
in no recurrence group (group A) and 27 (20.77%) patients 
in recurrence group (group B). Demographic data and 
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Figure 1 Treatment schedule for GLM. GLM, granulomatous lobular mastitis.

GLM patients

Breast abscess

Open drainage

Hyperprolactinemia

Oral bromocriptine 
2.5 mg twice per day for 3 months

Obvious curative 
effect

Continuing non- 
surgical treatment

Wide local excision 
vacuum sealing drainage technique after surgery

No

Yes

No

No

Yes

Yes

Oral steroid 
20 mg methylprednisolone per day for 1–2 weeks 

Dose tapering over 1–2 additional weeks

Antibiotics 
Intravenous transfusion of cephalosporin 

and metronidazole for approximately a week

Breast massage 
Discharging materials per day for a week 

This technique is similar to promoting lactation

clinical features per patient were shown in Table 1. The 
mean age of group A was 32.06 years (range, 18–56 years) 
and 31.37 years in group B (range, 20–46 years) with no 
significant difference (F=0.250, P=0.618). Body mass index 
(BMI) were divided into three stages: <18.5 (low weight), 
18.5–24 (normal range), ≥24 (overweight/obese). There 
was no recurrence in patients with low weight. In the 
recurrence group, 77.78% were overweight or obese which 
was statistically significant (χ2=6.51, P=0.039). Eight (7.77%) 
patients suffered GLM in bilateral breast in group A and 
1 (3.70%) in group B (χ2=1.93, P=0.165). Menarche age, 
number of pregnancies, births and abortions and history 
of allergies of patients in two groups showed no significant 
difference.

Sixty-four (49.23%) patients had hyperprolactinemia. 
The mean level of prolactin (PRL) before treatment was 
27.94±26.12 ng/mL in group A and 32.59±32.26 ng/mL 
in group B (F=0.544, P=0.462). For this study, the levels 
of PRL after treatment referred to serum PRL levels of 
patients who was after surgery for 3 months and then 
stopped bromocriptine for at least one week or who suffered 
recurrence within 3 months and 

then stopped bromocriptine for at least one week before 
next treatment. The mean level of PRL after treatment 
was 17.73±8.22 ng/mL in group A and 22.51±18.57 ng/mL 
in group B (F=0.746, P=0.392). However, the difference 
of PRL level before and after treatment was significantly 
associated with recurrence (χ2=10.09, P=0.002). We also 
calculated the ratios of follicle-stimulating hormone 
(FSH)/luteinizing hormone (LH) before treatment and 
interestingly the mean ratio was 0.88±0.73 in group A and 
1.35±0.89 in group B with significant difference (F=6.748, 
P=0.011).

Clinical features and treatment per breast were shown in 
Table 2. Most lesions located in the retroareolar or upper-
outer quadrant region of breast with 56 (50.45%) in group 
A and 13 (46.43%) in group B. Seventeen (15.32%) had 
multifocal disease in group A and 4 (14.29%) in group B. 
The mean size of lesions was 5.49±2.72 and 5.17±2.48 cm,  
respectively. Seventeen (15.32%) breasts suffered nipple 
discharge in group A and 7 (25.00%) in group B. The 
nipples of 26 (23.42%) breasts appeared to be flat or 
indented in group A and 10 (35.71%) in group B. Twenty-
seven of 132 breasts underwent wide local excision 
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Table 1 Demographic data and clinical features per patient

Characteristic No recurrence (n=103) Recurrence (n=27) Test statistic P

Median age (range), years 32.06 (18 to 56) 31.37 (20 to 46) F=0.250 0.618

BMI, n (%) χ2=6.51 0.039

<18.5 kg/m2 6 (5.83) 0

18.5–24 kg/m2 44 (42.72) 6 (22.22)

≥24 kg/m2 53 (51.46) 21 (77.78)

Median month before diagnosis (range), months 1.46 (0.03–12.17) 1.73 (0.10–6.00) F=0.348 0.556

Married, n (%) 95 (92.23) 26 (96.30) χ2=0.548 0.459

Allergy history, n (%) 14 (13.59) 5 (18.52) χ2=0.416 0.519

Median menarche age (range), years 13.48 (7 to 18) 13.70 (10 to 17) F=0.446 0.506

Gravidity 2.04±1.17 1.92±1.09 F=0.216 0.643

Parity 1.30±0.80 1.27±0.67 F=0.037 0.848

Abortion 0.68±0.93 0.58±0.76 F=0.295 0.588

Special history, n (%)

Pituitary adenoma 8 (7.77) 1 (3.70) χ2=0.100 0.753

Oral medication for mental illness 3 (2.91) 0 N/A N/A

Polycystic ovary syndrome 1 (0.97) 0 N/A N/A

Trauma 2 (1.94) 0 N/A N/A

Surgical history of mammary fibroma 2 (1.94) 0 N/A N/A

Treatment position, n (%) χ2=0.100 0.753

Unilateral 95 (92.23) 26 (96.30)

Bilateral 8 (7.77) 1 (3.70)

Hyperprolactinemia 53 (51.46) 11 (40.74) χ2=0.980 0.322

PRL level before treatment, ng/mL 27.94±26.12 32.59±32.26 F=0.544 0.462

PRL level after treatment, ng/mL 17.73±8.22 22.51±18.57 F=0.746 0.392

Difference of PRL before and after treatment, n (%) χ2=10.090 0.002

≥0 ng/mL 62 (60.19) 7 (25.93)

<0 ng/mL 41 (39.81) 20 (74.07)

FSH, mIU/mL 5.41±6.76 8.38±19.11 F=1.464 0.229

LH, mIU/mL 9.25±10.71 7.38±9.56 F=0.581 0.448

FSH/LH 0.88±0.73 1.35±0.89 F=6.748 0.011

Progesterone, ng/mL 5.08±7.63 5.34±12.25 F=0.014 0.905

Testosterone, ng/mL 27.03±14.37 22.87±14.32 F=1.454 0.231

Estradiol, pg/mL 102.94±78.34 227.58±640.88 F=3.081 0.082

BMI, body mass index; PRL, prolactin; FSH, follicle-stimulating hormone; LH, luteinizing hormone; N/A, not applicable.
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Table 2 Clinical features and treatment per breast

Characteristic No recurrence (n=111) Recurrence (n=28) Test statistic P

Location of lesion, n (%) χ2=1.104 0.954

Retroareolar 29 (26.13) 7 (25.00)

Upper-outer quadrant 27 (24.32) 6 (21.43)

Lower-outer quadrant 8 (7.21) 3 (10.71)

Upper-inner quadrant 18 (16.22) 6 (21.43)

Lower-inner quadrant 12 (10.81) 2 (7.14)

Multiple quadrants 17 (15.32) 4 (14.29)

Size of lesion, cm 5.49±2.72 5.17±2.48 F=0.318 0.573

Nipple discharge, n (%)

Yes 17 (15.32) 7 (25.00) χ2=1.468 0.226

No 94 (84.68) 21 (75.00)

Nipple status, n (%) χ2=2.334 0.311

Flat 15 (13.51) 7 (25.00)

Indented 11 (9.91) 3 (10.71)

Normal 85 (76.58) 18 (64.29)

Skin involvement, n (%) χ2=0.401 0.527

Yes 55 (49.55) 12 (42.86)

No 56 (50.45) 16 (57.14)

Wide local excision, n (%) χ2=0.01 0.93

Yes 105 (94.59) 27 (96.43)

No 6 (5.41) 1 (3.57)

Healing time, days 46.22±28.49 40.42±20.11 F=0.453 0.503

developed recurrence. Seven breasts only received non-
surgical treatment with obvious curative effect, of which 
one breast developed recurrence. Four (2.88%) breasts 
had isolation of staphylococcus aureus and the others 
had no sign of bacteria, while we still treated patients 
with antibiotics because in our country diseases in acute 
inflammatory phase require this treatment.

In multivariate analysis, the positive factors from 
univariate analysis were included in this model (Table 3). As 
a result, only the difference of PRL level before and after 
treatment was the independent risk factor of recurrence 
[odds ratio (OR) 21.405, 95% confidence interval (CI): 
1.702–269.233, P=0.018], which meant that the higher PRL 
after treatment than before treatment was, the more likely it 
would develop recurrence.

Discussion

GLM is a benign chronic inflammatory breast disease, 
while due to unknown etiology and non-specific clinical 
characteristics, there is no optimal treatment up to now. 
There have been multiple managements of GLM, such 
as antibiotics, steroid therapy, and surgical treatment. 
Combined use of the above therapies is currently a 
common method for the treatment of GLM, while it is still 
accompanied by a higher recurrence rate. Many studies 
focus on describing the clinical characteristics of GLM and 
discovering its pathogenic factors. In this study, we focused 
on analyzing risk factors associated with recurrence in 130 
patients and collected more comprehensive information 
about hormone levels. 

There is still no standard treatment for GLM. Wide 
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local excision is the most widely accepted treatment for 
GLM, since the recurrence rate of local excision is high (18).  
And the combined use of steroid therapy could shrink 
breast mass which could narrow the scope of operation 
and avoid obvious deformity (19). Besides, according to 
our experience, breast massage is an effective method for 
the recovery of GLM, through which we could discharge 
a lot of yellow lipoidic fluid from breast. Moreover, we 
attach importance to the effect of PRL on GLM, and 
bromocriptine is applied in the treatment schedule.

Our results showed that BMI, FSH/LH, and the 
difference of PRL level before and after treatment are 
risk factors for recurrence in univariate analysis. Bharat 
et al. found that obesity was associated with non-lactating 
abscesses (8). Some other studies have shown that obesity 
is a low-grade chronic inflammation and the changes of its 
related factors could directly affect the expression of local 
estrogen receptors and the occurrence of inflammation 
(20,21). There was no association between simple FSH or 
LH level and the recurrence of GLM, but interestingly, 
we found that patients with a higher FSH/LH ratio were 
more likely to relapse. This might be because the ratio of 
FSH and LH level is related to ovarian function, whose 
imbalance can lead to sex hormone secretion disorders and 
affect one of its target organs, namely mammary gland. 

PRL is a polypeptide hormone that targets the 
breast tissue and is responsible for the maturation and 
differentiation of the mammary gland. Some studies have 
shown that hyperprolactinemia might be related to the 
development of GLM (22,23). In our study, we found 
that a lot of GLM patients had high PRL levels, whose 
mean values in both groups were above the normal range. 

However, few studies have examined the relationship 
between PRL and GLM recurrence. We found that the 
difference of PRL level before and after treatment was 
the independent risk factor of recurrence according to 
multivariate analysis. When the PRL is higher after 3 
months of treatment than before treatment, it is more likely 
to develop recurrence. Therefore, our study suggests that 
hyperprolactinemia is closely related to the occurrence 
and development of GLM. The inducing mechanism of 
hyperprolactinemia might be related to the obstruction of 
the mammary duct, which is associated with flat or indented 
nipple. In addition, 9 patients in this study had a history of 
pituitary adenoma, 3 of oral medication for mental illness 
and 1 of polycystic ovary syndrome, which could also 
contribute to hyperprolactinemia (24). We further speculate 
that hyperprolactinemia leads to the accumulation of 
lipoidic fluid and eventually the damage of mammary duct, 
resulting in antigen exposure and autoimmune reaction, 
which is similar to the mechanism of GLM caused by 
trauma or surgical history of mammary fibroma.

The limitation of our study is that many studies have 
confirmed that some GLM cases are actually associated 
with Corynebacterium infection, but in our hospital 
Corynebacterium species were not specially cultured 
or examined, which might result in some cases being 
insensitive to the empirical antibiotic treatment.

This is the first study to link FSH/LH and PRL level to 
GLM recurrence and further validation needs to be carried 
out to confirm the above correlation. However, as GLM is a 
rare disease, prospective controlled validation is not easy to 
be carried out and multicenter studies might be helpful to 
verify the conclusions. In addition, the above mechanisms 

Table 3 Risk factors for IGM recurrence by multivariate analysis

Characteristic Odds ratio 95% CI P

BMI

<18.5 kg/m2 1 Reference

18.5–24 kg/m2 N/A N/A 0.999

≥24 kg/m2 N/A N/A 0.998

Difference of PRL before and after treatment, ng/mL

≥0 1 Reference

<0 21.405 1.702–269.233 0.018

FSH/LH 2.112 0.706–6.321 0.181

BMI, body mass index; PRL, prolactin; FSH, follicle-stimulating hormone; LH, luteinizing hormone; N/A, not applicable.
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are only our conjecture based on clinical evidence, so 
experimental research is worth further study.

Conclusions

Our study demonstrated that obesity or overweight and 
FSH/LH had association with GLM recurrence, and the 
difference of PRL level before and after treatment is the 
independent risk factor of recurrence. Patients presenting 
with higher PRL after treatment than before treatment 
have a higher risk of recurrence and should be monitored 
closely. Clinical examination of hormone levels especially 
the PRL level should not be ignored during and even after 
the treatment of GLM. Multicenter prospective studies 
with larger sample would help us understand and treat this 
disease better.
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