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Background: Surgical resection can be performed for idiopathic granulomatous mastitis IGM), but
recurrence and tissue defects remain issues. Here we report our 6-year experience with a four-pattern
surgical approach for IGM that involves the use of a random breast dermo-glandular flap (BDGF).
Methods: Sixty-eight consecutive patients with IGM were prospectively enrolled from 01/2012 and
03/2017. Based on the extent, shape, and location of the lesions, four different patterns of surgery based
on BDGF were used to remove the lesion and repair the defect. Operative data (time, blood loss, and
intraoperative complications), primary healing time, recurrence, and patient-reported outcomes (cosmetic
outcome, and improvement in dressing change and bathing) at 2 years were evaluated.

Results: Patients’ median age was 35 (range, 22-55) years. Duration of IGM was 3-22 months, with a
median lesion size of 3.5 (range, 0.9-9.1) cm. The operative time was significantly longer, and blood loss was
more important with the increasing lesion size (both P<0.05). No significant intraoperative complications
occurred. All wounds healed by primary intention. IGM relapsed in three patients (3/68, 4.4%); they were
treated successfully with a second operation. The self-evaluated cosmetic outcome was “much better” in
45 patients (66.2%), “a little better” in 18 (26.5%), and “same or worse” in five (7.3%). The self-evaluated
improvement in dressing change and bathing was “improved a lot” in 51 patients (75.0%), “improved a little”
in 11 (16.2%), and “not improved or getting worse” in six (8.8%).

Conclusions: The BDGF-based systematic four-pattern surgical approach is effective in the treatment
of IGM. Recurrence rate is low, there are no complications, and the cosmetic results and improvement in

dressing change and bathing are generally favourable.
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Introduction ulceration (2,3). It is often difficult to make a definitive

. . N . ' diagnosis because the clinical and radiographic presentations
Idiopathic granulomatous mastitis IGM) is a chronic breast of IGM may mimic malignancy, acute or chronic infections,
inflammatory disease first reported in 1972 (1). Clinically, and inflammatory diseases (4-9). Moreover, its etiology

IGM is accompanied by breast masses, pain, and skin remains unclear and may involve several factors, including
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hormonal status, autoimmune diseases, diabetes, infections,
and genetic factors (10-13).

Currently, the definitive treatment of IGM is
controversial, and an optimal treatment strategy has not
yet been established (14). For small lesions, conservative
management such as antibiotics, corticosteroids, and
methotrexate are usually adopted as the primary treatment
method (5,14-20). Available surgical methods can be
divided into breast abscess incision and drainage, simple
mass resection, extended breast mass excision, and breast
segmentectomy (20). When the lesions are accompanied by
large abscesses or fistula, surgical incision, and drainage, as
well as fistula removal, are considered effective therapeutic
methods (5,6,21). Surgical excision has been suggested for
severe and intractable cases (16,18), but the outcomes are
uncertain (17).

Extended resection is performed to remove entire
lesions, and it has been widely used for IGM (21,22), but
the location and extent of the lesions vary from one patient
to another, which represents a challenge. Many patients
have to undergo multiple operations due to multiple
recurrences (0-38% of the patients) (16-18,23-26), and
eventually, a certain proportion of these patients have
to undergo mastectomy (18). In patients who undergo
extended excision, surgery often leads to large breast tissue
defects, often with healing issues (17,18). Many patients
may undergo repeated surgery due to the recurrence of
IGM lesions, leading to unfavorable cosmetic results and
psychological burden (27). In such patients, the tissue defect
can be corrected using a random breast dermo-glandular
flap (BDGF), which is a pedicle flap containing cutaneous,
subcutaneous, and mammary gland tissues. This flap is fully
nourished by arterioles in the breast region. We previously
reported the favorable outcomes of BDGF in patients with
recurrent and severe periductal mastitis (28).

The literature on the application of BDGF in patients
with IGM is scarce, and the exact surgical strategies might
vary from one patient to another. Therefore, in this study,
we reported our 6-year experience with a systematic four-
pattern surgical approach that involves the use of BDGE,
and that covers most of the patients with IGM.

Methods
Study design and patients

This was a prospective case series of consecutive patients
with IGM treated surgically between January 2012 and
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March 2017 at the Breast Surgery Unit of the Peking
Union Medical College Hospital (PUMCH). The study
was approved by the ethics committee of the PUMCH. All
patients signed an informed consent form. All procedures
were in accordance with the ethical standards of the
institutional and/or national research committees and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

The inclusion criteria were: (I) >18 years of age;
(IT) with clinical characteristics of IGM; (III) with pre-
surgical pathologic diagnosis of IGM by core needle
biopsy [including chronic granulomatous lobulitis with
giant cell, leukocytosis, epithelioid cells, macrophages, and
microabscess (12,18)]; and (IV) having at least one of the
following conditions: (I) refractory to conservative therapy
for at least 3 months; (II) recurrence after abscess incision
and drainage or fistula removal; and (III) recurrence after
inflamed tissue removal. The exclusion criteria were:
(I) with acute infection or tuberculosis; (II) pregnant or
lactating; (III) breast cancer; or (IV) refusal to participate.

Patient management

At our institution, for treatment-naive patients without
abscess or ulceration, topical and oral steroid are used. If
the disease is improved or cured, the patients are observed.
For treatment-naive patients with abscess and ulceration,
abscess incision and drainage, fistula removal, and dressing
changes are performed as required. If the patients do not
respond to these treatments, they are proposed surgery
using the four patterns. For patients who had been operated
in other hospitals but in whom the lesion could not be
healed, they were treated with the four pattern surgery.

Surgery

The extent of the lesion was carefully evaluated by
mammography and ultrasound, and magnetic resonance
imaging (MRI) was used in patients with multiple or
extensive lesions. All operations were carried out under
general anesthesia, by a team composed of one professor,
one fellow, and one resident. Extended excision was
performed to remove the entire lesion, including the
involved skin, breast abscess, fistula, and inflammatory or
necrotic tissues, and with a clear margin around the breast
defect, based on the histological examination. According
to the location and extent of the lesion, the patients were
divided into four different groups, and a specific surgical
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Figure 1 The upper and lower rows represent the schematic and surgical diagrams of the operative procedure for pattern 1 (crescent-shaped

incision). (A,D) Outline of the crescent-shaped incision. (B,E) Breast tissue defect after debridement. (C,F) Resurfacing of the breast tissue

defect and closure of the wound. Solid line: surgical incision; dotted line: lesion area.

technique was used for each group. Because the breast size
varies from one woman to the other, the patterns for large
lesions are based on the lesion size relative to the breast
size.

Pattern 1: crescent-shaped incision

This pattern was suitable for small lesions (<3 c¢m) beneath
or adjacent to the areola. After the complete debridement of
the inflamed tissues, the breast defect was usually relatively
small. The mammary tissue at the distal end was freed and
pulled to repair the defect and wound beneath the areola
(Figure I).

Pattern 2: T-shaped incision

This pattern was suitable for medium-sized lesions for
which the defect could not be closed by the crescent-shaped
incision, but the extent of the lesion was no larger than one-
third of the whole breast size. In these cases, two assisting
periareolar incisions were performed to free mammary
tissue around the defect and to pull it inside the defect to
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repair the wound (Figure 2).

Pattern 3: pear-shaped incision

This pattern was suitable for lesions larger than one-third of
the whole breast size, but not spreading to the other side of
the areola. In these cases, the breast defect was larger than
those of Pattern 2 and could not be closed by a T-shaped
incision. An additional oblique incision was performed on
the skin of the mammary tissue-rich area. In this way, new
breast tissue flaps could be produced to repair the large
defect (Figure 3).

Pattern 4: butterfly-shaped incision

This pattern was suitable for lesions that extended on both
sides of the areola, but for which the total volume of the
lesion was less than half of the breast. In these cases, after
debridement of the inflamed tissues beneath and around
the areola, breast tissue flaps were designed and harvested
on both sides and pulled together to repair the defect
(Figure 4).
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Figure 2 The upper and lower rows represent the schematic and surgical diagrams of the operative procedure for pattern 2 (T-shaped

incision). (A,D) Outline of the T-shaped incision. (B,E) Breast tissue defect after debridement. (C,F) Resurfacing of the breast tissue defect

and closure of the wound. Solid line: surgical incision; dotted line: lesion area.

BDGF

An ipsilateral random BDGF that contained breast tissue of
full-thickness was outlined and freed from the breast region
with relatively rich mammary glands. The flap needed to
be of an adequate size with a tip angle of no less than 30°
to ensure no torsion or tension. The flap was mobilized
from the ipsilateral pectoralis major muscle and transferred
to fit the breast defect. The mobile end of the BDGF was
pulled directly to the distal margin of the defect without
excessive tension. The wound was repeatedly washed before
being closed, and then a suction drain was placed. All
patients were given empirical prophylactic antibiotics with
1.5 g cefuroxime on the skin excision. All specimens were
subjected to culture. The antibiotic was continued for 3
days if the bacterial culture results were positive.

Postoperative follow-up

All participants were followed at 6, 12, and 24 months
after surgery. Recurrence was evaluated based on
physical examination combined with ultrasound and/or

© Gland Surgery. All rights reserved.

mammography, if necessary. At the end of the 2™ year,
disease recurrence and complications got evaluated by a
research nurse. The change in cosmetic appearance was
self-evaluated as “much better”, “a little better” or “same
or worse” based on the postoperative shape at 2 years
after surgery compared with preoperative condition. The
improvement in dressing change and bathing was self-
evaluated as “improved a lot”, “improved a little” or
“not improved or getting worse” at 2 years after surgery

compared with preoperative condition.

Outcomes

Operative data (time, blood loss, and intraoperative
complications), primary healing time, recurrence,
complications during follow-up, and patient-reported
outcomes (cosmetic outcome, and improvement in dressing
change and bathing) at 2 years after surgery were evaluated.
Possible intraoperative and postoperative complications
after general anesthesia such as cerebrovascular events,
shock, allergy, blood loss >500 mL, or any event that could
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Figure 3 The upper and lower rows represent the schematic and surgical diagrams of the operative procedure for pattern 3 (pear-shaped
incision). (A,F) Outline of the pear-shaped incision. (B,G) Breast tissue defect after debridement. (C,D,H) Retraction of the flap toward the
contralateral margin. (E,I) Resurfacing of the breast tissue defect and closure of the wound. Solid line: surgical incision; dotted line: lesion

area.

Figure 4 The upper and lower rows represent the schematic and surgical diagrams of the operative procedure for pattern 4 (butterfly-shaped
incision). (A,E) Outline of the butterfly-shaped incision. (B,C,F) Harvest and mobilization of the BDGEF. (D,G) Closure of the wound. Solid

line: surgical incision; dotted line: lesion area. BDGE, breast dermo-glandular flap.

lead to death, prolonged hospitalization, or permanent Continuous variables are presented as medians (range) or
impairment got evaluated. as means =+ standard deviation, as appropriate based on the
Kolmogorov-Smirnov test. Differences among groups were
.. . evaluated using ANOVA and the least significant difference
Statistical analysis - . .

(LSD) post hoc test. Statistical analysis was carried out

Categorical data are presented as numbers and percentages. using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). P values
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Table 1 Characteristics of the patients with recurrent/refractory
IGM

Variables Patients (n=68)

Age (years), n (%)

18-35 37 (54.4)
35-50 29 (42.7)
>50 2(2.9)

Body mass index (kg/m?), n (%)

<185 0

18.5-23.9 17 (25.0)
24-26.9 27 (39.7)
>27 24 (35.3)

Duration of IGM (months), n (%)

3-6 12 (17.6)
7-12 22 (32.4)
>12 34 (50.0)

Clinical manifestation, n (%)

Nipple discharge 8(11.8)
Duct fistula 21 (30.9)
Periareolar abscess 29 (42.6)
Breast mass (>3 cm) 51 (75.0)
History of treatment, n (%)
Corticosteroid 46 (67.6)
Antimicrobial therapy 42 (61.8)
Surgical drainage 40 (58.8)
Surgical excision 37 (54.4)
Smoking, n (%) 7 (10.3)
Drinking, n (%) 5(7.4)
Trauma within 1 month, n (%) 8(11.8)
Diabetes mellitus, n (%) 7 (10.3)
Hypertension, n (%) 12 (17.6)

IGM, idiopathic granulomatous mastitis.

<0.05 were considered statistically significant.

Results
Characteristics of the patients

During the study period, 491 patients were diagnosed
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with IGM. Of the 491 patients, 293 (59.7%) responded
to conservative treatments such as steroids, and abscess
incision and drainage, 130 (26.5%) were cured after simple
excision, and 68 (13.8%) of them ultimately required
further surgery and were included in the present study.
The clinical characteristics of the patients with recurrent/
refractory IGM are presented in Table 1. A total of 68
consecutive patients with a median age of 35 (range, 22 to
55) years were enrolled. The duration of the IGM was 3 to
22 months. The median size of the lesions was 3.5 (range,
0.9 t0 9.1) cm.

Operative data

According to the location and extent of the lesions, the
patients were divided into four patterns, with 21, 19, 16, and
12 patients in patterns 1, 2, 3, and 4, respectively (7able 2).
As the lesion size increased, the operation time was
significantly prolonged, and blood loss was more important
(both P<0.05). No complications occurred during surgery.
Positive bacterial culture results were found in two patients
with pattern 1 (one Streptococcus and one Corynebacterium),
two patients in pattern 2 (one Staphylococcus and one
Corynebacteriumz), one patient in pattern 3 (Staphylococcus),
and two patients in pattern 4 (two Corynebacterium).

Follow-up

All patients were followed for 2 years. The flaps survived
without any complications. The wounds healed by primary
intention within 2 weeks after surgery. During the 2-year
follow-up, the recurrence of IGM was observed in three
patients. They were successfully treated with a second
operation. No patients complained of severe pain, skin
numbness, or other complications. The repaired breast had
a satisfactory shape and was approximately symmetric to
the other breast. The postoperative self-reported cosmetic
result compared with preoperative condition was “much
better” in 45 patients (66.2%), “a little better” in 18 (26.5%),
and “same or worse” in five (7.3%). The unfavorable
cosmetic outcome was mainly reported in patterns 3 and
4. The self-reported improvement in dressing change
and bathing compared with preoperative condition was
“improved a lot” in 51 patients (75.0%), “improved a little”
in 11 (16.2%), and “not improved or getting worse” in six
(8.8%). Among the six patients who reported “not improved
or getting worse” on dressing change and bathing, there
were two, two, and two patients in patterns 2, 3, and 4,
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Variable Pattern 1 (n=21)

Pattern 2 (n=19)

Pattern 3 (n=16) Pattern 4 (n=12)

Lesion extent Small lesion (<3 cm),

adjacent to the areola

breast size
Operative time (min)* 47+12 88+23
Blood loss (mL)* 35+6 66+28
Intraoperative 0 0
complications, n (%)
Positive bacterial 2 (9.5) 2(10.5)

culture, n (%)

Larger than pattern 1, but no Larger than 1/3 of the whole
larger than 1/3 of the whole breast size, but not spreading

In the areolar area, and
spreading to both sides of

to the other side of the areola the areola
126+31 166+39
144+60 256+93
0 0
1(6.3) 2 (16.7)

*P<0.05 among groups.

Table 3 Patient-reported outcomes at 2 years after surgery compared with preoperative condition

Variable Pattern 1 (n=21) Pattern 2 (n=19) Pattern 3 (n=16) Pattern 4 (n=12) All (n=68)
Cosmetic change, n (%)
Much better 18 (85.7) 12 (63.2) 9 (566.3) 6 (50.0) 45 (66.2)
A little better 3(14.3) 6 (31.6) 5(31.2) 4 (33.3) 18 (26.5)
Same or worse 0 1(5.3) 2 (12.5) 2 (16.7) 5(7.3)
Dressing change and bathing, n (%)
Improved a lot 20 (95.2) 13 (68.4) 10 (62.5) 8 (66.7) 51 (75.0)
Improved a little 1(4.8) 421.1) 4 (25.0) 2 (16.7) 11(16.2)
Not improved or getting worse 0 2 (10.5) 2(12.5) 2(16.7) 6 (8.8)

respectively (Table 3).

Discussion

Resection can be performed for IGM, but recurrence and
tissue defects remain issues. Here we reported our 6-year
experience with systematic four-pattern surgical methods
that include the use of a random BDGF. The results
strongly suggest that these systematic patterns based on
BDGF are appropriate to treat patients with IGM. The
recurrence rate was low, there were no complications
during surgery, and the cosmetic results and improvement
in dressing change and bathing were generally favourable.
In the present study, only seven (10.3%) patients
were smokers, mainly because women represent a small
proportion of the smokers in China (29), and smoking
was probably not associated with the onset or recurrence
of IGM, as supported by a previous report (30). On the
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other hand, some other studies reported that smoking
could significantly increase the risk of IGM recurrence
(16,31,32). The present study was not designed to study
the epidemiology of IGM since only the patients who
underwent surgery were included. Additional studies are
necessary to examine this issue.

Although IGM is benign, it is not cured easily, and
recurrence is common, imposing an important physical and
psychological burden on the patients (27). Only a small
number of patients with early-stage IGM achieve good
curative effect. Many patients are treated by an improper
surgical approach, possibly leading to disease recurrence
in some cases, or even breast deformity or mastectomy in
the worst cases (5,6). Since incomplete excision will lead
to recurrence, an extended excision is a favorable option
(5,6), but has a higher likelihood to lead to healing problem
and breast deformity. In the present study, an extended

excision was first performed to remove the entire lesion,
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including the involved skin, abscess, fistula, pathologic
ducts, inflammatory debris, and necrotic tissues. Among the
68 patients, only three (4%) had recurrence, which is in the
lower range of the reported recurrence rate of 0-38% after
surgery (16-18,23-26). The three patients with recurrence
were in patterns 3 and 4, which represent large lesions
encompassing a significant proportion of the breast and,
therefore, the likelihood of leaving occult and subclinical
disease foci is probably higher than in patterns 1 and 2. The
low recurrence rate observed in the present study could be
due to a systematic assessment of the affected breast and
careful operation to remove all visible lesions.

Since the breasts are important to the women’s image,
the surgeons are faced with two opposite goals: (I) the
entire removal of the lesions; and (II) a favorable cosmetic
outcome (33). To prevent recurrence, an area as large
as possible around the lesions should be removed. On
the other hand, from a cosmetic point of view, smaller
resections will lead to better cosmetic outcomes. The
surgeon has to carefully balance these two conflicting
aspects to satisfy their patients (34). Extended excision may
lead to a large tissue defect, which is difficult to close, and
an unfavorable cosmetic outcome may result, eventually
leading to a mastectomy in some cases (22,23). "To solve this
surgical challenge, we previously reported a technique to
repair surgical breast defects, in which a random BDGF is
used to fill the defect (28). In patients with IGM, the extent
of the defect will vary widely among patients because of
the variable extent of the disease. Therefore, we divided
the patients into four different patterns according to the
location and extent of the lesion, and each pattern was
suitable for a specific surgical technique, using either
crescent-shaped, T-shaped, pear-shaped, and butterfly-
shaped incisions. As for cosmetic outcome, 66.2% of the
patients were satisfied with the outcome and evaluated
the outcome as “much better”. The proportion of “much
better” and “a little better” combined was as high as 92.7%,
which confirms the feasibility and advantage of the use of a
BDGEF for the surgical management of IGM. The patients
who evaluated their cosmetic results as “same or worse”
were mainly in patterns 3 and 4, which could be attributed
to large surgical extension and severe breast deformity.

For patients with severe inflammatory lesions, cosmetic
appearance is not the only evaluating criterion for
surgical outcomes. Because of the sufferings from severe
inflammatory lesions, these patients are more concerned
with restoring a normal life rather than the cosmetic
appearance. This indicator is not widely used in studies
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on IGM, but we believe that it might be a comprehensive
assessment of a patient’s general well-being (35). The
dressing change and bathing was generally improved in
most patients after surgery, which was a comprehensive
evaluation of their wounds healing, recurrence, and return
to the normal activities of daily living. Indeed, the dressing
change and bathing was improved a lot by 75.0% of the
patients. Since all patients included in the present study
sought a definitive surgery because of recurring IGM
after conservative and surgical treatment, we believe that
an individualized surgical approach might be applied for
effective patient management. The previous studies of
wide excision of IGM lesions are small series that did not
examine satisfaction. Only Ahmed ez a/. (36) showed that the
application of therapeutic mammoplasty techniques during
the surgical management of IGM with mild-to-moderate
symptoms led to 77% satisfaction. In the present study, a
similar level of satisfaction was achieved in IGM patients
with varying severity of symptoms who underwent the
systematic four-pattern surgery after failure of conservative
or primary surgical treatment.

The four surgical patterns introduced in this study
represented all the patients we encountered at our clinic
during the study period. We cannot exclude the possibility
of some patients with a special condition and not fitting
those four patterns. For patients with particularly serious
and extended lesions, conservative treatment and drainage
may make some lesions smaller and allow surgery, but if the
lesions still affect the whole breast, the four patterns are not
applicable, and the only remaining option is mastectomy.
The four patterns determined here are purely for surgical
management. Freeman ez al. (5) proposed an algorithm
that includes the conservative management of IGM, and
it could be interesting to investigate whether patterns of
conservative and surgical management could be merged.
Additional multicenter studies are necessary to validate this
classification and determine the course in special cases.

This study has limitations. First, the sample size was
small and from a single center. Second, the follow-up was
relatively short. The median time to recurrence was 280
days (range, 164-358 days) in the study by Chirappapha
et al. (7). Although the patients in the present study were
followed for 2 years, this might still not be long enough
because recurrence might occur after 2 years. Finally, no
control group of patients treated conservatively or using
traditional surgery without the application of the four
patterns was included.

In conclusion, for patients with IGM and a refractory
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response to conservative therapy, or for those having
unsatisfactory outcome after primary surgery, we established
a four-pattern surgical management strategy based on the
lesion extent and location and used a BDGF to fill the
surgical defect. In general, the surgical and patient-reported
outcomes were satisfactory. Recurrences and unsatisfactory
results were mainly attributable to large lesions. Using
extended excision patterns and BDGEF, we can close the
wound and repair large breast defects, thus achieving a
satisfactory cosmetic outcome and improvement in dressing

change and bathing for patients with IGM.
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