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Background: Granulomatous lobular mastitis (GLM) is a chronic inflammatory breast condition 
characterized by an unclear etiology and an undefined therapeutic approach. Surgical intervention 
is considered an alternative modality for managing GLM. Staged operation is the predominant and 
characteristic surgical approach in the treatment of GLM in our center; therefore, we evaluated the efficacy 
of staged operative techniques in this cohort study.
Methods: We retrospectively reviewed 212 patients with GLM who underwent staged operation between 
August 2020 and July 2022 in the inpatient department of our institute. Their clinical history information, 
clinic complaints, treatment details, surgical outcomes, follow-up results, and scores on the satisfaction 
questionnaire were analyzed. The patients were called for follow-up and consultation with a deadline of 
August 2023.
Results: The median follow-up time was 27 months (range, 14–37 months). In total, 212 patients were 
treated with three different staged procedures according to the individual assessment and patient willingness, 
including 168 patients who underwent one-stage debridement operation and two-stage suture operation 
(DO + SO), 25 patients who underwent one-stage debridement operation without suture (DO), and  
19 patients who underwent one-stage debridement and simultaneous suture operation (DSO). The median 
recovery time was 29 days (range, 14–60 days). A minority of patients developed postoperative complications, 
including effusion (1.89%), flap ischemia (0.94%), areola-nipple ischemia (0.94%) and sinus tract formation 
(2.36%). The scores of the satisfaction questionnaire were 43.10±3.09, and 186 patients (87.74%) gave high 
scores for postoperative breast appearance. Only 5 of 212 patients (2.36%) developed recurrence.
Conclusions: Staged operation performed in our institute is an effective and safe surgical therapy in 
patients with GLM, yielding a short recovery time, low recurrence and good cosmetic results.
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Introduction

Granulomatous lobular mastitis (GLM) is a chronic 
inflammatory breast disease that typically occurs in 
women of childbearing age and mimics breast carcinoma 

both clinically and radiologically (1). Although the 

morbidity of the disease appears to be growing, to date, 

the etiology of GLM remains unclear, and the disease is 

generally thought to be associated with autoimmunity (2),  
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hyperprolactinemia (3), oral contraceptives (4) and 
microbiological infection (5). The most common clinical 
manifestations of GLM include palpable breast masses, 
abscess formation, overlying skin inflammation, chronically 
unhealed ulcerations or fistulas and nipple retraction, with 
rapid onset and persistent procedure (6). Additionally, some 
patients present extramammary symptoms, such as fever, 
axillary lymphadenopathy, arthritis and erythema nodosa (7).  
The condition frequently has a chronic and long-term 
course, lasting up to 1–2 years (8).

While standard and optimal treatment guidelines have 
yet to be formulated, GLM remains a therapeutic challenge 
for clinicians. When GLM is diagnosed, there are two 
disparate treatment options in the literature: a conservative 
strategy involving medical therapy with antibiotics and 
corticosteroids versus a surgical approach.

The role of antibiotic therapy in GLM is highly 
questioned, and there is no clear evidence yet to date on the 
therapeutic value of such treatment. Patients may be treated 
with antibiotics at the beginning of the therapy cascade due 
to the infectious clinical presentation (9,10), but antibiotic 
therapy usually fails, with a poor response rate of 3–21% 
(11-13). The application of corticosteroid therapy is 
recommended, but with no standard dose or regimens (14);  
such drugs are tapered gradually based on clinical findings 
and need to be applied for a long course. The usage of 
corticosteroids leads to a decrease in the breast lesions 
but also to various side effects, including weight gain, 
hyperglycemia, dyspepsia, and the risk of Cushing’s 
syndrome (15).

Recently, surgical intervention has been recommended 
as one of the alternative treatment approaches, with 
fast recovery, high cure rates and low recurrence when 
compared with conservative treatment (6,16). In a meta-
analysis conducted by Lei et al. (17), surgical treatment 
without or with corticosteroids and oral steroids were 
associated with cure rates of 90.6%, 94.5% and 71.8% 
and relative recurrence rates of 6.8%, 4.0% and 20.9%, 
respectively. Limited excision tends to result in a high 
tendency for recurrence; thus, wide excision is considered 
the ideal surgical option. Yabanoğlu et al. (18) reported 
that wide surgical excision resulted in a lower recurrence 
rate than conservative corticosteroid treatment. However, 
poor cosmetic breast outcomes may occur, especially in 
patients who undergo wide surgical excision procedures and 
who opt for mastectomy due to aggressive and recurrent  
symptoms (19,20).

Although GLM is a rare breast disease, our department, 
as a center dealing with GLM patients intensively from 
local and out-of-town regions, has encountered over  
3,000 patients in the last 10 years, and over 1,000 of 
these patients underwent a surgical operation; thus, we 
have gained plenty of experience in treating GLM as a 
dominant disease. On the basis of our clinical experience, 
we have identified and performed characteristic staged 
operations for GLM surgical management, depending on 
the individual clinical appraisal and informed preference of 
the patients, achieving a high cure rate and low recurrence 
rate with acceptable cosmetic results. Here, we present the 
surgical selection, details and outcomes of staged operation 
in the surgical management of GLM patients, aiming to 
evaluate the applicability and efficacy of staged surgery. 
We present this article in accordance with the STROBE 
reporting checklist (available at https://gs.amegroups.com/

Highlight box

Key findings 
• Staged operation was safely and effectively performed in patients 

with granulomatous lobular mastitis (GLM) to achieve a low 
recurrence rate of 2.36% and an acceptable cosmetic breast 
appearance.

• Appropriate surgical timing and operative methods contribute to 
the success of GLM management.  

What is known and what is new? 
• Corticosteroid therapy was recommended as the primary 

conservative therapy for GLM management, but the usage of 
corticosteroids for a prolonged time may lead to medical-related 
side effects. Surgical treatment, including incision and drainage, 
wide excision, or even mastectomy, is an alternative approach 
for managing GLM and has been reported with varying results. 
Limited excision can result in a high tendency for recurrence; 
therefore, wide surgical excision has recently acquired acceptability 
for treating an increasing number of GLM cases, but extended 
resection may cause cosmetic disfigurement and poor wound 
healing.

• The staged operation in our center comprised three different 
surgical procedures for GLM management according to the 
individual clinical appraisal and patient willingness, and yielded 
successful outcomes with a short recovery time, a low recurrence 
rate of 2.36% and high cosmetic satisfaction.

What is the implication, and what should change now?
• This is the first study to evaluate the efficacy of staged operation 

to treat GLM. As a result, staged operation is safely and effectively 
performed in the surgical management of GLM with a high cure 
rate, low recurrence rate and cosmetic satisfaction, suggesting that 
it can be considered a preferred surgical treatment protocol for 
GLM management.
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article/view/10.21037/gs-23-386/rc).

Methods

Patients

This was a retrospective case series with data collection 
conducted in the inpatient department of Shuguang 
Hospital affiliated to Shanghai University of Traditional 
Chinese Medicine mammary department over 2 years. A 
total of 212 patients diagnosed with GLM from August 
2020 to July 2022 were recruited in this study and 
underwent appropriate surgical treatment, and complete 
follow-up data were obtained with a deadline of August 
2023. This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This research 
was approved by the Ethics Committee of Shuguang 
Hospital affiliated to Shanghai University of Traditional 
Chinese Medicine, approval #2021-956-31-02. Individual 
consent for this retrospective analysis was waived. 

Multiple assessments involving cl inical  history 
information, clinical complaints, serological tests, 
ultrasound, enhanced magnetic resonance imaging (MRI), 
and histopathologic examinations were performed. Clinical 
history information included age, body mass index (BMI), 
history of delivery, history of smoking, history of diabetes, 
history of taking psychiatric drugs and history of GLM. 
Clinical complaints, such as disease duration; nipple 
involvement; the presence of masses, abscess and fistulas; 
extramammary symptoms; and treatment modalities, were 
all documented. Serological tests included routine blood 
tests, C-reactive protein (CRP), erythrocyte sedimentation 
rate (ESR) and prolactin (PRL). Microbiological culture was 
performed to evaluate the presence of bacteria. All patients 
were routinely examined by ultrasound and enhanced MRI 
to assess the extent of the lesion.

The diagnosis of GLM should combine clinical 
complaints, physical examination, imaging examination, 
laboratory tests and pathological examination (21). 
GLM is diagnosed histopathology by the presence of 
noncaseating granulomas centered around the breast 
lobules, multinuclear giant cells, leukocytes, plasma cells 
and possibly sterile microabscesses (22). All cases were 
pathologically confirmed by two experienced pathologists 
and were excluded for plasma cell mastitis, Zuska’s disease, 
sarcoidosis, and Wegener disease. The exclusion criteria 
yielded 39 patients, including 1 male patient, 11 patients 
treated only with conservative therapy, 6 patients whose 

pathological findings were not consistent with GLM, and 
21 patients who were lost to follow-up. The enrollment of 
the patients is depicted in Figure 1 as a flowchart.

In this study, GLM was classified into three stages 
according to progression and clinical manifestations (23): 
(I) acute stage: early stage with swelling and pain or formed 
abscess, possibly accompanied by systemic symptoms such 
as fever; (II) subacute stage: plateau stage with recurrent 
and multiple manifestations such as masses, abscesses, and 
fistulas; and (III) chronic stage: remission stage with residual 
breast lump or persistent fistulas.

Surgical technique

All surgical operations were performed under general 
anesthesia. Antibiotic cephalosporin or clindamycin was 
routinely administered to all patients postoperatively for 
3 days. On the basis of the inflammatory skin changes 
and involved lesion localization, minor crescent or radial 
incisions were frequently performed, and the length 
was adjusted after repair to avoid dog-ear deformity. A 
concealed periareolar incision was preferred in patients 
without overlying skin changes, while a radial incision 
was preferred in patients with nipple inversion extending 
radially from the areola.

Staged operation was divided into three different 
procedures, including one-stage debridement operation 
and two-stage suture operation (DO + SO), one-stage 
debridement operation without suture (DO), and one-stage 
debridement with simultaneous suture operation (DSO), 
depending on the individual clinical appraisal and patient 
preference. During the one-stage debridement operation, 
the abscess cavity was fully opened for smooth drainage of 
pus, and the involved necrotic breast tissue, dilated ducts 
posterior to the nipple and ducts with substantial volumes 
of secretions were completely removed. We were careful 
to retain normal tissue and edematous glands surrounding 
the involved lesions to avoid over-excision. Gauze pieces 
were used for frequent dressing after the debridement 
operation. Cosmetically acceptable techniques were chosen. 
Intraglandular displacement techniques and local tissue 
rearrangement were generally used to close the pouch 
after resection of the lesions located in any quadrant of the 
breast, and nipple plastic surgery was applied in patients 
with inverted nipples by severing the underlying tight 
fibrous tissue bands and canaliculi.

We washed the pouch with saline alone during the 
debridement operation but repeatedly washed the wound 

https://gs.amegroups.com/article/view/10.21037/gs-23-386/rc
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sequentially with saline, hydrogen peroxide, and sterilized 
water before the suture procedure. A hemovac drain was 
routinely placed before suture, and the drains were withdrawn 
when the drain content decreased below 10 ml. All patients 
were followed up in terms of early and late complications.

Efficacy evaluation

The cure standard was defined as the absence of breast 
inflammatory manifestations and the disappearance of 
radiological findings. If symptoms were not relieved after 
treatment, the patient was considered a non-responder (24). 
Recurrence was defined as the reappearance of the lesion 
in the ipsilateral breast within six months after reaching 
the standard of cure; a de novo lesion was defined as the 
appearance of a new lesion outside the original lesion in 
the ipsilateral breast and the contralateral breast (23). The 
recovery period was defined as the time between one-stage 
operation and the completion of cure criterion. Data on 
surgical outcomes, recurrence and follow-up results were 
collected and analyzed.

Satisfaction questionnaire

Patients’ subjective postoperative evaluations are one of the 
most significant indications of surgical success. Therefore, 
a satisfaction questionnaire soliciting responses related to 

breast shape, treatment time, economic costs, treatment 
effect and life influence was employed in this study (25). 
The questionnaire was completed by each patient.

Statistical analysis

The patient data were analyzed using SPSS 26.0 software 
(IBM Corp., Armonk, NY, USA). Quantitative variables are 
presented as the mean ± standard deviation (SD) or median 
(range), while categorical variables are shown as numbers 
and percentages (%). P<0.05 served as the statistical 
standard for significant differences.

Results

Clinical history information

This study enrolled 212 GLM patients who underwent 
staged operation. The average age of all patients was 
approximately 33.90 years (range, 23–60 years) old. The 
BMI was 23.85±4.01 kg/m2, and 78 of 212 patients (36.79%) 
were overweight (BMI ≥24.0 kg/m2). A total of 207 patients 
(97.64%) had a pregnancy history of at least one delivery, 
5 patients (2.36%) were smokers, 2 patients (0.94%) had a 
history of diabetes, and 2 patients (0.94%) took psychiatric 
drugs. A history of GLM was present in 34 patients 
(16.04%). The baseline demographic characteristics are 
shown in Table 1.

Inflammatory breast diseases between 
August 2020 and July 2022 (n=251)

Excluded (n=39):
• Male patient (n=1)
• Without surgical intervention (n=11)
• Pathological incompatibility (n=6)
• Lost to follow-up (n=21)

Included (n=212)

DO + SO
one-stage debridement operation + 
two-stage suture operation (n=168)

DO
 one-stage debridement 

operation without suture (n=25)

DSO
one-stage debridement operation with 
simultaneous suture operation (n=19)

Figure 1 Flow diagram of enrolled patients with granulomatous lobular mastitis from August 2020 to July 2022. DO + SO, one-stage 
debridement operation and two-stage suture operation; DO, one-stage debridement operation without suture; DSO, one-stage debridement 
and simultaneous suture operation.
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Clinical features

According to the clinical manifestations presented in 
Table 2, the mean duration of GLM was 3.0 months 
(range, 0.1–36 months), and 207 of 212 patients (97.64%) 
had unilateral breast involvement. The main symptoms 
were a painful lump (100%), abscesses complicated by 
superficial skin redness (78.77%), and fistula formation 
(48.11%). Nipple inversion was observed in 148 patients 
(69.81%). Additionally, 21 patients (9.91%) presented 
with extramammary symptom in the form of erythema 
nodosum. The masses with hard texture measured  
1.5–18 cm (mean 9.69 cm) in size; additionally, the size 
in the DO + SO group (9.97±3.71 cm) and DO group 
(11.24±3.55 cm) was significantly larger than that in 
the DSO group (5.21±2.96 cm) (P<0.001 and P<0.001, 
respectively).

In terms of previous treatments, the patients had 
accepted multiple treatment options, ranging from medical 
treatment with antibiotics (52.36%), corticosteroids 
(16.04%) and traditional Chinese medicine (TCM) 
(89.15%) to surgical interventions, including fine needle 
aspiration (13.21%), incision and drainage (13.21%), and 
excision (7.08%).

All patients routinely underwent serological tests, 
including routine blood tests, CRP, ESR and PRL, with 
values of (9.28±3.26)×109/L (normal range, 3.69–9.16×109/L),  
9.75±16.28 mg/L (normal range, 0.00–8.00 mg/L), 

Table 1 Clinical history information

Clinical history information Values (N=212)

Age, years, mean [range] 33.90 [23–60]

BMI, kg/m2, mean ± SD 23.85±4.01

Delivery, n (%) 207 (97.64)

Smoking, n (%) 5 (2.36)

Diabetes, n (%) 2 (0.94)

Mental illness, n (%) 2 (0.94)

History of GLM, n (%) 34 (16.04)

BMI, body mass index; SD, standard deviation; GLM, 
granulomatous lobular mastitis.

Table 2 Clinical features

Clinical features Values (N=212)

Duration, months, median [range] 3.0 [0.1–36]

Affected side(s), n (%)

Both sides 5 (2.36)

Unilateral side 207 (97.64)

Clinical findings, n (%)

Nipple inversion 148 (69.81)

Painful mass 212 (100.00)

Abscess 167 (78.77)

Fistulas 102 (48.11)

Extramammary symptom, n (%)

Erythema nodosum 21 (9.91)

Mass size, cm, mean ± SD 9.69±3.90

DO + SO group 9.97±3.71

DO group 11.24±3.55

DSO group 5.21±2.96***

Treatment options, n (%)

Antibiotics 111 (52.36)

Corticosteroids 34 (16.04)

Traditional Chinese medicine 189 (89.15)

Fine needle aspiration 28 (13.21)

Incision and drainage 28 (13.21)

Excision 15 (7.08)

Laboratory tests, mean ± SD

Leukocyte, ×109/L 9.28±3.26

CRP, mg/L 9.75±16.28

ESR, mm/L 36.94±25.15 

PRL, mIU/L 584.22±538.60

Bacterial culture, n (%) 0 (0)

***, DSO group vs. DO + SO group and DO group, P<0.001. 
DO + SO, one-stage debridement operation and two-stage 
suture operation; DO, one-stage debridement operation 
without suture; DSO, one-stage debridement and simultaneous 
suture operation; CRP, C-reactive protein; ESR, erythrocyte 
sedimentation rate; PRL, prolactin.
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36.94±25.15 mm/L (normal range 0.0–26.0 mm/L),  
and 584.22±538.60 mIU/L (normal range, 108.78– 
557.13 mIU/L), respectively. Compared to the DSO group, 
the DO + SO group and DO group presented significantly 
higher CRP (P=0.002 and P<0.001, respectively) and ESR 
(P=0.004 and P=0.001, respectively) levels, indicating 
a more severe inflammatory response. Additionally, 
the microbiological culture was negative upon routine 
examination for pathogens.

Surgical intervention

Among the enrolled patients, 168 patients accepted DO + 
SO, 25 patients underwent DO, and 19 patients underwent 
DSO. The postoperative outcomes are presented in Table 3, 
and the cases that underwent staged operation are shown in 
Figure 2 and Figure 3.

The median recovery time of all patients was 29 days 
(range, 14–60 days). The median time to healing in the DO 
+ SO group and DSO group was 29 days (range, 28–35 days)  
and 14 days (range, 14–19 days), respectively, and the 
stitches could be removed after 2 to 3 weeks postoperatively. 
Patients in the DO group changed the dressing using 
draining gauze pieces every day postoperatively; as a result, 
the median recovery time was 45 days (range, 30–60 days). 
No intraoperative complications occurred in any patients.

In the postoperative follow-up period, a lack of 
postoperative wound healing was caused by effusion 

(1.89%), flap ischemia (0.94%), areola-nipple ischemia 
(0.94%) and sinus formation (2.36%). All patients were 
successfully managed by frequent dressings.

Satisfaction questionnaire

Owing to the complicated features of and difficult treatment 
strategies for GLM, the efficiency of surgical treatment 
needs to comprehensively consider breast shape, treatment 
time, economic costs, treatment effect and life influence. 
As shown in Table 4, the total scores of the satisfaction 
questionnaire were 43.10±3.09, and the scores of the five 
aspects were 8.73±1.51, 8.71±1.44, 7.58±1.37, 9.91±0.61, 
and 8.18±1.06. A total of 108 patients (50.94%) gave a score 
of 10, and 78 patients (36.79%) gave a score of 8, suggesting 
their satisfaction with their postoperative breast appearance. 
A total of 191 patients (90.09%) thought that the surgical 
treatment did not interfere with their daily life, 181 patients 
(85.38%) thought that the treatment time was acceptable, 
and 207 patients (97.64%) received a good treatment effect.

Follow-up results

In a total of 212 cases, follow-up visits by consultations 
lasted for 14–37 months, with a median of 27 months. 
During the follow-up periods (Table 5), 5 patients developed 
recurrence at 3 weeks to 6 months postoperatively, with 
a recurrence rate of 2.36%. Two of the five patients were 
effectively managed by conservative treatment, while three 
others benefited from reoperation. Additionally, 14 patients 
(6.60%) presented a new lesion in the contralateral breast 
at 3 to 25 months, and 9 patients (4.25%) developed a new 
lesion in the ipsilateral breast at 14 to 35 months; therefore, 
the rate of de novo lesion development was 10.85%.

Discussion

GLM is a chronic inflammatory breast illness that is most 
commonly encountered in women of childbearing age with 
a delivery history (26) and was first reported by Kessler 
and Wolloch in 1972 (27) and further detailed by Cohen in  
1977 (28); however, the etiology remains unknown. 
The main complications of GLM are a tender mass, 
superficial abscess formation, chronic draining fistulas and 
extramammary symptoms such as erythema nodosum. 
These findings were also confirmed in our study. Although 
GLM is recognized as a benign disease, the clinical features 
have a great impact on patients’ quality of life, including 

Table 3 Postoperative outcomes

Postoperative outcomes Values (N=212)

Recovery time, days, median [range] 29 [14–60]

DO + SO group 29 [28–35]

DO group 45 [30–60]

DSO group 14 [14–19]

Postoperative complications, n (%)

Effusion 4 (1.89)

Flap ischemia 2 (0.94)

Areola-nipple ischemia 2 (0.94)

Sinus formation 5 (2.36)

DO + SO, one-stage debridement operation and two-stage 
suture operation; DO, one-stage debridement operation without 
suture; DSO, one-stage debridement and simultaneous suture 
operation.
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chronic symptoms, a low cure rate, a high recurrence rate 
and a protracted course.

Until now, no uniform standards for treatment and 
no effective preventive methods have been established 
for this disease (21). Alternative treatment methods 
vary from observation and medical therapy (antibiotics, 
corticosteroids, TCM) to surgical therapy (fine needle 

aspiration, incision and drainage, excision and mastectomy), 
and multiple methods are frequently used sequentially or 
simultaneously to improve the therapeutic effect (13,14). 
The management strategy for GLM is controversial, and 
consequently, the option of conservative treatment and 
surgical therapy has always been discussed in the literature 
and in present clinical practice.

Conservative regimens comprise mainly antibiotics and 
corticosteroids; in general, medical treatment may have a 

Table 4 Satisfaction questionnaire

Satisfaction questionnaire Scores (N=212)

Total 43.10±3.09

Breast shape 8.73±1.51

Treatment time 8.71±1.44

Economic costs 7.58±1.37

Treatment effect 9.91±0.61

Life influence 8.18±1.06

Data are presented as mean ± standard deviation.

A B C D

A B C D

Figure 3 Case 2. A 28-year-old female patient developed a left lateral quadrant lesion after DO + SO with radial incision and nipple plastic 
surgery. (A) Preoperative painful lump with a congenital inverted nipple; (B) enhanced magnetic resonance imaging images showing non-
mass-like enhancement in the lateral left breast; (C) 3 days after the one-stage debridement operation; (D) 2 weeks after the two-stage suture 
operation. DO + SO, one-stage debridement operation and two-stage suture operation.

Figure 2 Case 1. A 40-year-old female patient presented with a left upper-outer quadrant lesion after DO + SO with intraglandular flap 
transposition. (A) Preoperative breast mass with abscesses complicated by superficial skin redness and multiple ulcers; (B) 3 days after the 
one-stage debridement operation and gauze-piece dressing change; (C) 3 days after the two-stage suture operation; (D) 6 months after the 
staged operation. DO + SO, one-stage debridement operation and two-stage suture operation.

Table 5 Follow-up results

Follow-up results Values (N=212)

Follow-up time, months, median [range] 27 [14–37]

Recurrence, n (%) 5 (2.36)

De novo lesion, n (%) 23 (10.85)

Contralateral side 14 (6.60)

Ipsilateral side 9 (4.25)
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longer course of recovery. However, there is not sufficient 
evidence for the efficacy of antibiotic treatment for GLM 
patients without a proven bacterial infection. Several studies 
have reported that appropriate antibiotics could be used 
with consideration in patients with an acute infection, 
but the response can be quite slow with low efficacy, and 
long courses of antibiotics should be avoided (24,29). 
Corticosteroids are the mainstay of treatment for GLM 
with no standard dose and various regimens lasting for 
approximately 2–6 months (21,30), and the recurrence rate 
can be up to 15–37.5% (14,31-33). In addition, the usage 
of corticosteroids for a prolonged time may lead to weight 
gain, osteoporosis, and worsening infections (34).

Surgical treatment, including incision and drainage, wide 
excision, or even mastectomy, is also one of the alternative 
treatment options in present clinical practice (35) and has 
been described with varying results. A 16–66% recurrence 
rate after surgical treatment has been reported (36-38). 
Wide surgical excision has recently acquired acceptability 
for treating an increasing number of GLM cases, but 
extended resection to obtain clean surgical margins may 
cause effusion, hematoma, and breast gland abnormalities, 
while limited surgical methods may result in a high 
tendency for recurrence (25,39). Regarding surgery, some 
studies have concluded that surgical operation is the ideal 
treatment strategy (9,35,40-42); however, some authors 
have advocated surgery as a last-line approach since surgical 
intervention may cause complications such as cosmetic 
disfigurement, poor wound healing, flap ischemia and sinus 
formation (1,22,43). Thus, GLM is acknowledged to be a 
difficult and distressing breast disease for surgeons.

From our perspective, surgical treatment is carried out 
to shorten the disease duration and reduce recurrence, and 
appropriate surgical methods can be seen as the preferred 
therapeutic modalities. In clinical practice, we have 
identified staged operations and utilized different staged 
surgical techniques depending on the individual clinical 
assessment and patient willingness. Our aims for surgical 
techniques are to design minor incisions and excise as few 
glands as possible intraoperatively to preserve the maximum 
volume of healthy tissue and achieve a low recurrence rate. 
To the best of our knowledge, this is the first study to apply 
staged operations for GLM surgical management. In this 
study, we retrospectively analyzed the efficacy of staged 
surgery and compared many factors, including recovery 
time, postoperative complications, recurrence rate, and 
satisfaction questionnaire results.

The staged operation was strictly conducted throughout 

the perioperative period, and physical examinations and 
radiological assessments, including ultrasound and MRI, 
were necessary to evaluate the range of lesions and rule out 
breast cancer. The appropriate operative timing is the key 
to the successful treatment of GLM. We recommended 
the following indications for the consideration of staged 
operation: (I) patients who do not respond well to 
conservative treatment and cannot tolerate the long course 
of the disease; (II) patients in the subacute and chronic 
stages with complicated manifestations, including masses, 
abscesses, skin ulcers, and sinus and fistula formation; 
(III) patients in the acute stage with progressive abscess 
formation; and (IV) patients with persistent systemic 
complaints, such as fever and erythema nodosa.

Certainly, patients and their families, as well as their 
surgeons, undoubtedly deliberated over the surgical 
technique prior to surgery. The option of appropriate 
surgical methods is also one of the keys to the success of 
surgery, and the protocol is summarized in Figure 4. For 
cases in the acute and subacute stages or with large lesions 
(>1 quadrant), we performed the surgical combination of 
one-stage debridement operation and two-stage suture 
operation with an interval of 2 weeks of open wound 
dressing care; for patients with extensive lesions and wide 
overlying skin lesions over 2/3 of the breast, we utilized 
the DO techniques combined with gauze-piece dressing 
changes to promote the natural growth of breast tissue and 
skin; for patients in the chronic stage with small lesions 
(≤1 quadrant), we performed the DSO procedure. To 
achieve an acceptable cosmetic appearance, we performed 
simultaneous plastic and reconstructive breast surgeries 
during the suture procedure. In general, the surgical 
methods comprised local tissue rearrangement, medial and 
lateral mammoplasty, intraglandular flap transposition and 
nipple plasty. Postoperative complications developed in a 
minority of our cases (6.13%), including effusion (1.89%), 
flap ischemia (0.94%), areola-nipple ischemia (0.94%) and 
sinus formation (2.36%), and were managed conservatively.

In an international multidisciplinary consensus (21), 
patients who have acute infection symptoms or are in the 
advanced stage and patients with extensive lesions and a wide 
area of skin lesions involving more than 2/3 of the breast 
are relatively contraindicated for surgery, owing to possibly 
severe intraoperative bleeding, inflammatory progression 
and cosmetic disfigurement. However, our staged 
surgical approaches allow such patients who have relative 
contraindications but cannot tolerate serious symptoms to 
have the opportunity to undergo surgical management and 
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GLM patients

Indications for 
staged operation

In the acute and 
subacute stages

 or with large lesions 
(>1 quadrant)

Extensive lesions 
and wide overlying 

skin lesions over 2/3 
of the breast

 In the chronic stage 
with small lesions 

(≤1 quadrant)

• Patients who do not respond well 
to conservative treatment and 
cannot tolerate the long course of 
the disease

• Patients in the subacute and 
chronic stages with complicated 
manifestations, including masses, 
abscesses, skin ulcers, and sinus 
and fistula formation

• Patients in the acute stage with 
progressive abscess formation

• Patients with persistent systemic 
complaints, such as fever and 
erythema nodosa

Options for
staged operation

DO + SO DO DSO

Figure 4 Staged operation protocol for granulomatous lobular mastitis surgical management. GLM, granulomatous lobular mastitis; DO 
+ SO, one-stage debridement operation and two-stage suture operation; DO, one-stage debridement operation without suture; DSO, one-
stage debridement and simultaneous suture operation.

recover in a relatively short time. We found that the lesions 
significantly shrank with acute inflammation fully controlled 
under the combination of debridement operation and gauze-
piece drainage.

Since recurrence is generally prevalent in GLM, long-
term follow-up is needed. Our retrospective investigation 
found an overall recurrence rate of only 2.36%; we 
additionally observed that 6.60% of patients developed a 
new lesion in the contralateral breast and that 4.25% of 
patients presented a new lesion in the ipsilateral side. A 
satisfaction questionnaire was used in this study since it 
was suggested that the subjective evaluation of patients 
postoperatively must be taken into consideration. According 
to the literature (23), we comprehensively evaluated five 
aspects, including breast shape, treatment time, economic 
costs, treatment effect and life influence. The majority 
of patients gave high satisfaction scores for our staged 
operation.

The decision of whether surgery or conservative 
treatment is preferred might depend on the patient’s 
expectations, surveillance opportunities and divergent 
regional therapy management. For patients who meet 

the surgical indications, proper surgical management can 
be established. This study demonstrated that the staged 
operation techniques at our center yielded successful 
outcomes with a high cure rate and low recurrence tendency 
for GLM patients, and most patients were satisfied with 
their cosmetic breast appearance. Nevertheless, larger-scale 
randomized controlled trials with longer follow-up periods 
are needed to evaluate the efficacy and superiority of staged 
surgery.

Conclusions

With a large case series between August 2020 and July 2022 
in the inpatient department of our center, we evaluated 
staged operations (varying applications of DO + SO, DO 
and DSO), which were safely and effectively performed in 
patients diagnosed with GLM depending on the individual 
clinical appraisal and patients’ willingness. A low recurrence 
rate of 2.36% and an acceptable cosmetic breast appearance 
were achieved, suggesting that staged operation can be 
considered a preferred treatment protocol for GLM surgical 
management.
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