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Introduction: Paget’s disease of the breast (PDB) is a rare nipple entity associated

with multifocality. Due to its location, resection of the entire nipple-areolar

complex is necessary. Historically central quadrantectomy andmastectomy have

the surgical treatments of choice. The feasibility of oncoplastic breast surgery

(OBS) for PDB is unknown.

Methods: This was a retrospective study performed in a Brazilian oncological

hospital. We evaluated the factors related to the performance of OBS in PDB. In

addition, the impact of OBS on local recurrence and survival was analysed.

Comparisons were made between groups using the chi-square test, Mann

−Whitney U test, and Kaplan–Meier method. To assess the impact factor of the

variables on the performance of OBS, logistic regression was performed.

Results: Eighty-five patients were evaluated. OBS was performed in 69.4%

(n=59), and of these, 16 (27.2%) were symmetrized with contralateral surgery.

Mastectomy without reconstruction was performed in 28.3% of the patients. The

primary procedure performed was mastectomy with reconstruction (n=38;

44.7%), and the preferential technique for immediate reconstruction was skin-

sparing mastectomy with prosthesis; for late reconstruction, the preferred

technique was using the latissimus dorsi. Breast conserving-surgery was

performed in 27.0% (n=23), primarily using the plug-flap technique (OBS). Age

was associated with the use of OBS; as patients aged 40-49 exhibited a higher

rate of OBS (p = 0.002; odds ratio 3.22). OBS did not influence local recurrence

(p=1.000), overall survival (p=0.185), or cancer-specific survival (p=0.418).

Conclusion: OBS improves options related to surgical treatment in PDB without

affecting local recurrence or survival rates.
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Introduction

The surgical treatment of breast cancer has changed radically in

the last two decades, with improvements in mastectomy, breast-

conserving surgery (BCS) and axillary preservation. The oncological

safety of BCS has been extrapolated to larger tumours, provided a

favourable breast/tumour ratio is maintained (1, 2). Likewise,

indications for neoadjuvant chemotherapy have increased the

rates of BCS (3), and when mastectomy is indicated, immediate

reconstruction using implants or even myocutaneous flaps has

become common practice (4).

In this context, oncoplastic breast surgery (OBS) has recently

emerged (5), in which plastic surgery techniques are added to the

therapeutic arsenal for the treatment of breast cancer. Thus, another

dimension in the approach to the breast/tumour relationship has been

created, expanding the indications for BCS (2), even for larger tumours,

thus giving rise to the concept of extreme oncoplasty (1). In the case of

mastectomies, immediate reconstruction with myocutaneous flaps was

replaced by implants, which is associated with shorter surgical

duration, lower complication rates and easier performance (6, 7).

Thus, despite conceptual questioning, some authors have begun to

consider OBS techniques both for BCS (2, 8) and breast reconstruction

(6, 9, 10). As breast surgeons become qualified, the range of surgical

options will expand, improving patient quality of life (11) with no

increase in the risk of recurrence (12, 13).

Due to its central location, the surgical treatments for Paget’s

disease of the breast (PDB) have also been modified with OBS,

which allows the use of different technical options (14). Patients

initially were submitted to BCS with purse-string suturing or

spindle incision, but now with OBS (14–16), patients are treated

with local skin flaps using the plug-flap technique or with pedicle

surgery or other techniques, which prepare the areolar region for

future tattooing (16, 17). If the patient demonstrates indications for

mastectomy, skin-sparing mastectomy with immediate

reconstruction with a prosthesis (16) is one possibility and

presents with good aesthetic results (4).

However, the spectrum of OBS techniques performed for PDB

is unknown (18) given the rarity of this pathology and the need for a

team trained in OBS. Few published studies have described OBS for

PD (19, 20). Accordingly, we sought to evaluate this relationship in

an oncology referral service where OBS is systematically performed.
Materials and methods

This retrospective study was approved by the institutional

Research Ethics Committee under numbers 657293 and CAAE

31046314.5.0000.5437. Patients with PDB treated at a tertiary

cancer hospital between 2000 and 2021 were evaluated.

The patients were selected based on the presence of Paget’s

disease in the surgical specimen of the breast according to the

pathological database of the institution. The clinicopathological and

surgical data of the patients, as well as data on local recurrence and

survival, were obtained from the medical records and evaluated.

To evaluate tumour size, the total size of the tumour was

considered, regardless of the associated in situ or invasive
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component. Likewise, in the molecular subtype analysis, the

invasive component was evaluated, and in its absence, the ductal

carcinoma in situ component was evaluated.

We sought to evaluate aspects related to surgery in PDB,

particularly the use of oncoplasty techniques. We refer to

oncoplastic breast surgery (OBS) for techniques used for breast-

conserving surgeries (8) and techniques used for breast

reconstruction after mastectomy (9, 10).

Patients were followed from the first to the last consultation at

the hospital. If the patient did not return for more than twice the

period stipulated in the consultation, the she was considered to have

been lost to follow-up. Death was evaluated based on its cause. We

considered death from cancer to be the presence of death related to

breast cancer. Based on this definition, we examined overall survival

(OS) and cancer-specific survival (CSS). The last date of patient

evaluations was 29/09/2022.

In the statistical analysis, descriptive statistics were performed

for categorical and continuous variables (Table 1). Continuous

numbers were reported by means and standard deviation (± SD).

We also sought to compare potential factors associated with the

performance of OBS. The chi-square test was used to compare

categorical variables; when there were fewer than five patients in a

category, Fisher’s test was performed. For continuous variables, a

normality test was performed, and the Mann−Whitney U test was

performed for non-normally distributed variables. For the variables

associated with OBS, logistic regression was performed to evaluate

the impact of each variable on the final result (Supplementary

Table 1). The Kaplan–Meier method was used to analyse OS and

CSS, and the log-rank method was used to evaluate the impact of

OBS on survival. Differences were considered significant for p

values <0.05. IBM SPSS® for Mac® was used for data collection,

tabulation and all statistical analyses.
Results

During the study period, 85 women with PDB were evaluated.

The mean age was 52.2± 13.3 years. Most patients were treated after

2010 (87.0%), and the majority were aged between 40-59 years

(56.5%). A minority exclusively had PD (7.1%), and the other cases

included DCIS (18.8%), invasive carcinoma (57.6%) and DCIS with

invasive carcinoma (16.5%). From a clinical perspective, 58.8% had

visible areolar disease, and 57.6% had a palpable tumour. PDB was

unilateral in all patients, with a higher frequency on the right side

(58.8%), despite the low presence of bilateral breast cancer (4.7%).

The mean total size of the tumours was 4.1±3.3 cm. With respect to

clinical stage, 27.1% had in situ disease, and one patient had

metastatic disease at diagnosis (1.2%). With respect to the

molecular subtype, HER2-overexpressed tumours represented50.6%

of cases, followed by HER2-positive Luminal B tumours (22.9%).

In the evaluation of surgical treatment, 23 patients (27.0%)

underwent BCS. Among those who underwent mastectomy (73.0%;

n=62), 54.8% (n=34) underwent immediate reconstruction,

typically with submuscular breast prostheses (n=31). Late

reconstruction was performed in four patients (6.4%), three with

latissimus dorsi and prosthesis (n=3), and one with sufficient skin,
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TABLE 1 Characteristic of the groups related to Oncoplastic Breast Surgery for Paget disease.

Variable Category OBS absent OBS present Total p

Age mean + SD 58.0 ± 15.9 49.0 ± 11.7 52.2 ± 13.3 0.014

Total tumor size mean + SD 2.2 ± 1.6 5.0 ± 4.0 4.1 ± 3.3 0.548

Follow up mean + SD 66.5 ± 39.2 71.9 ± 45.3 71.2 ± 43.3 0.932

Age range < 40 4 8 12 (14.1) 0.01

40-49 3 25 28 (32.0)

50-59 7 13 20 (23.5)

60-69 6 11 17 (20.0)

> 70 6 2 8 (9.4)

Treatment period 2000-2009 4 7 11 (12.9) 0.737

2010-2013 10 18 28 (32.9)

2014-2017 4 11 16 (18.8)

2018-2021 7 23 30 (35/3)

Paget Clinic 15 35 50 (58.8) 0.475

Pathologic 11 24 35 (41.2)

Tumor Palpable 17 32 49 (57.6) 0.475

Non-palpable 9 27 36 (42.4)

Laterality Right 15 35 50 (58.8) 1.000

Left 11 24 35 (41.2)

Bilateral tumor Absent 25 56 81 (95.3) 1.000

Present 1 3 4 (4.7)

Histology PD alone 0 6 2 (2.4) 0.131

PD+ in situ 6 10 20 (23.5)

PD+ invasive 18 31 49 (57.6)

PD+ in situ + invasive 2 12 14 (16.5)

Clinical stage 0 5 18 23 (27.1) 0.05

1 3 17 20 (23.5)

2 9 8 17 (20.0)

3 8 16 24 (28.2)

4 1 0 1 (1.2)

Molecular Luminal Her - 2 10 12 (14.5) 0.227

Subtype* Luminal B Her + 9 10 19 (22.9)

Her + 11 31 42 (50.6)

Triple negative 4 6 10 (12.0)

Local recurrence Absent 25 55 81 (95.3) 1.000

Present 1 3 4 (4.7)

Death for cancer Absent 22 55 76 (89.4) 0.276

Present 4 5 9 (10.6)

Death (overall) Absent 19 51 70 (82.4) 0.215

Present 7 8 15 (17.6)
F
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where pre-pectoral prosthesis was placed. Of the patients who

underwent primary mastectomy without reconstruction, one

required the use of the external oblique muscle for skin closure.

Because external oblique muscle was used for skin closure, we not

considered it as OBS. Overall, 27.0% (n=23) of the patients

underwent BCS, and the majority underwent oncoplastic surgery

(20 plug-flap, 1 pedicle). All patients had pathologically free

margins. Thus, evaluating all surgeries performed (final results),

OBS was performed in 69.4% (n=59) of the patients, and of these, 16

(27.2%) were symmetrized to the contralateral breast. The flowchart

of the surgical techniques performed is presented in Figure 1, and

the main types of surgery performed are presented in Figure 2.

In the evaluation of factors related to OBS (Table 1), an

association was found with age and clinical stage at diagnosis.

However, in the multivariate analysis, only age was associated with

OBS (p = 0.035); the use of OBS was lowest in patients over 70 years

of age (Supplementary Table 1) and highest in patients in the 40-

49–years age group (p=0.002), with an odds ratio of 3.22 [CI

3.39-184.50].
FIGURE 2

Examples of breast oncoplastic surgery performed. (A–D) conservative breast surgery with different plug-flap techniques; (E) reconstruction with
prosthesis; (F) reconstruction with latissimus dorsi.
Frontiers in Oncology 04
FIGURE 1

Surgery flowchart. OBS= oncoplastic breast surgery; BCS= breast
conserving-surgery; LD= latissimus dorsi. Green = OBS; Purple for
all group and non-OBS.
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With regard to axillary surgical treatment, 41.2% underwent

axillary lymphadenectomy. Adjuvant radiotherapy was performed for

60% (51) of patients, and fossa radiotherapy was performed for 3.5%

(3) of patients. Due to the association with invasive disease, 57.6% (49

patients) underwent chemotherapy using various regimens.

For the patients undergoing chemotherapy, 16 were treated

with a neoadjuvant regimen. Patients submitted to neoadjuvant

chemotherapy had lower rate of OBS (17.1%- present versus 39.1%-

absent). Trastuzumab was used in 30 patients (35.3%), primarily as

an adjuvant therapy. Hormone therapy was used in 37 patients

(43.5%), and tamoxifen (27.1%, n=23) was the primary

hormonal medication.
Frontiers in Oncology 05
In the mean follow-up period of 71.2± 43.3 months, all patients

were followed. At the end of follow-up, 81.2% (n=69) of patients were

alive without cancer, 1 (1.2%) developed lungmetastasis, 10.6% (n=9)

died secondary to disease progression, and 7.1% (n=6) died of non-

cancer-related causes. Four patients experienced local recurrence,

including patients treated with a variety of different surgical

techniques (BCS-OBS, mastectomy without reconstruction,

mastectomy with prosthesis, immediate mastectomy with latissimus

dorsi reconstruction). The OS and CSS at 120 months were 69.6%

and 83.1%, respectively.

OBS did not affect local recurrence or survival (Tables 1, 2). The

presence or absence of OBS (Supplementary Figure 1) did not affect
TABLE 2 Survival of patients with PDB in relation to the type of surgery.

Variable Category n 60 months 96 months p (log rank)

Overall OS – 85 89.1% 72.8% –

OBS Absent 30 89.3% 73.7% 0.558

Present 55 88.3% 72.4%

Initial OBS BCS 2 100% 100% 0.675

BCS + OBS 21 100% 68.6%

Mast. 28 88.4% 71.1%

Mast.+OBS 34 81.1% 76.1%

BCS BCS 2 100% 100% 0.400

BCS + OBS 21 100% 68.6%

Mastectomy Mast. 28 88.4% 71.1% 0.523

Mast.+OBS 34 81.1% 76.1%

OBS BCS 23 100% 74.1% 0.568

Mast. 28 88.4% 71.1%

Mast.+OBS 34 81.1% 76.1%

Overall CSS – 85 92.3% 83.1% –

OBS Absent 30 100% 81.6% 0.785

Present 55 91.3% 84.0%

Initial OBS BCS 2 100% 100% 0.709

BCS + OBS 21 100% 90.0%

Mast. 28 92.9% 79.4%

Mast.+OBS 34 85.9% 80.5%

BCS BCS 2 100% 100% 0.400

BCS + OBS 21 100% 90.0%

Mastectomy Mast. 28 92.9% 79.4% 0.523

Mast.+OBS 34 85.9% 80.5%

OBS BCS 23 100% 74.1% 0.568

Mast. 28 92.9% 79.4%

Mast.+OBS 34 85.9% 80.5%
OS, Overall survival; CSS, cancer specific survival; OBS, oncoplastic breast surgery; Mast., mastectomy.
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OS (p=0.558) or CSS (p=0.785). Furthermore, the type of surgery

performed did not affect OS or CSS (Table 2; Supplementary Figure 1).
Discussion

PDB is a rare entity, generally described in retrospective studies

or large databases. Because most series include fewer than one

hundred patients (19, 21–23), sample size is limitation; however, we

reported 85 cases over 21 years.

Clinically, PDB is characterized by areolar changes such as

eczema, desquamation, ulceration or bleeding (24) and a high rate

of multifocality (25, 26). PDB has been described separately or in

association with carcinoma in situ, invasive breast cancer or both

(19, 26, 27), as seen in the current cohort. Because it is a clinical

and/or pathological alteration, selected cases that show the clinical

characteristics of PDB and subclinical diseases have been presented

together in many review articles (28).

Due to the multifocal nature of PDB, simple central resection

results in incomplete removal of the lesion in many cases (26).

Thus, imaging evaluation is essential in the surgical planning for

PDB (29, 30). Mammography typically reveals microcalcifications

but can be negative in 50% of cases. The presence of nodulation is

generally associated with invasive disease, which can be visualized

on mammography and ultrasonography. Magnetic resonance

imaging (MRI) of the breast, in turn, assists in the evaluation of

new findings, and PDB is currently considered one of the

indications for MRI (29, 30). However, its usefulness in radical

surgical treatment, i.e., mastectomy, is unknown.

In recent years, with a better understanding of the disease, most

patients with PDB and HER 2 expression (26), were submitted to

targeted therapies. However, this association has not yet been

thoroughly evaluated in the literature.

In previous studies, choices of surgical treatment have been

limited to mastectomy or BCS through central quadrantectomy

(19, 21, 22), which requires free surgical margins and radiotherapy

(19, 30, 31). Depending on the multifocality and extension of the

lesion, mastectomy is necessary (32–34). In general, the BCS rate is

lower than that of mastectomy, ranging from 10% to 38% (18, 21–

23, 27, 33), although one study reported a BCS rate of 60% (19).

Past articles reported the feasibility of BCS without reference to the

technique (21, 22, 30), although these studies were published when

BCS was commonly performed with spindle incisions or purse-

string sutures (24).

The surgical treatment of breast cancer has become more

complex with the addition of oncoplastic surgery techniques (5),

which require adequate treatment planning based on the tumor/

breast volume ratio, the presence of ptosis and the tumor location

(1, 5, 17, 35). In this regard, due to the preferential central location

of PDB, central quadrant resection methodologies have become of

great importance in preoperative planning (14, 17, 35, 36).

Generally, the Grisotti technique, inferior pedicle reduction or

inverted T resection is used (17, 37). The nipple-areola complex

(NAC) is resected, and in its place, the tissue can be sutured or the

NAC can be replaced by a circumferential island of skin that will be
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tattooed in the future (14, 37). Specific techniques (Supplementary

Figure 2), including the Grisotti technique (17), mammoplasty,

glandular remodeling (14, 36), and geometric compensation (38),

allow the skin total circumference to be created and replace in the

local of areola, or when it is difficult, the use of half-moon technique

(superoinferior or mediolateral local flaps). Other repair

possibilities include the use of locoregional skin flaps (15) and the

latissimus dorsi myocutaneous flap for central filling (16, 20). Few

articles have focused on the conservative oncoplastic treatment of

PDB (15, 16, 24), and few studies have described approaches to

reconstruct the central region (16, 17, 19, 36). Despite the limited

number of cases in our study, the present work includes one of the

largest series of PDB patients undergoing OBS, with the Grisotti

plug-flap technique being preferred (n = 20) when using local flaps.

In one case, mammoplasty was performed, and a circular area of

skin was preserved to allow the tattooing of an areola.

The American Society of Breast Surgeons (8) defines the OBS

term exclusively for techniques associated with breast-conserving

surgery, but non-American publications (6, 7, 9, 10, 39) also use this

term for breast reconstruction after mastectomy, and we opted to

use OBS for both conditions. Patients with PDB who undergo

mastectomy typically do not undergo reconstruction. There are

only a few articles in the literature reporting on patients with PDB

who undergo mastectomy also undergo reconstruction, which can

be performed with a prosthesis, as in skin-sparing mastectomy or

skin-reducing mastectomy (19, 40, 41), a myocutaneous flap, such

as the latissimus dorsi (37), or local flaps (15). In one study of 115

patients, 46 mastectomies (40%) were performed, of which 17

(36.9% of the mastectomies) were skin sparing/skin reducing

mastectomies (19). Our sample represents the largest series of

PDB patients undergoing breast reconstruction, which was

performed immediately in 54.1% (33/61) of the mastectomies,

preferably with a prosthesis only, or, in some selected cases, the

latissimus dorsi and a prosthesis. The decision to perform latissimus

dorsi surgery was based on the desire to achieve a good long-term

outcome and on selected patients who potentially would not need

radiotherapy. Late reconstruction was performed in 4 of the

patients who were initially mastectomized, and the preferred

treatment was reconstruction with a latissimus dorsi flap and

prosthesis. It should be noted that for one patient who underwent

mastectomy, delayed reconstruction was possible with a direct

prosthesis without the need for an expander due to excess skin

associated with nonperformance of radiotherapy, which provided

good local conditions.

OBS surgery represents the last paradigm for surgical treatment of

breast cancer, andwhether it is performed depends on the indication for

surgery as well as several additional factors. The presence of a plastic

surgeon or a breast surgeonwith knowledge of oncoplastic techniques is

fundamental. Breast surgeons are currently improving their techniques,

and as time goes by, they have becomemore skilled in performing these

techniques, which has led to the expansion of indications for OBS (42).

Although the tumor board discusses case management, the surgery

boarddiscusses the surgical indications (43, 44).Our group is composed

of six surgeons with experience in performingOBS. Since 2010, all cases

havebeendiscussedby the tumorboard.The surgeonchooses the typeof
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surgery based on the tumor, patient condition, radiological exams and

intraoperative frozen sections. Multiple factors are associated with OBS

(45), but the surgeon is not a variable associated with OBS because all

surgeons are trained in the approach. Few case series have reported on

the use of OBS for PDB (19, 20). Our study includes the largest series of

patients with PDB undergoing OBS. There was an apparent selection

bias forOBS, as itwasmore likely tobeperformedinpatients in the40-49

age group, an age group that has previously been described in the

literature as being likely to undergo BCS (45).

We opted to evaluate only conditions related to OBS and local

recurrence to ensure the focus of this article is surgery. The local

recurrence rate for PDB was low (4.7%), which has been observed in

other studies (23, 46). The rate of local recurrence was different

following different surgical techniques, but despite these results,

OBS was not associated with an increased rate of local recurrence.

Another study is underway to evaluate the conditions related to

distant recurrence and factors related to survival in PDB.

We sought to present the total extent of the disease, which is the

sum of the invasive disease and disease in situ, and the factors

influencing surgical treatment. Thus, even with large tumors, OBS

was performed in a considerable proportion of patients. In the

presence of in situ disease, surgical treatment does not affect

survival; however, whether patients with invasive disease

experience worse (33) or similar survival outcomes after

adjustment for different variables (47, 48) remains unknown.

Similarly, the presence of a palpable lesion is associated with a

worse prognosis (28). These factors are likely influenced by the

conditions of the invasive disease. It is worth noting that the

association of PDB with the Her2 molecular subtype (26) may be

related to a worse prognosis for these patients, but paired case

−control studies evaluating this association are needed. In this

study, we sought to focus more on the conditions associated with

surgery and OBS, which did not influence OS or CSS.

The primary limitation of this study is that it is a retrospective

evaluation; however, it is difficult to perform prospective studies of rare

diseases and evaluate nonadherence to OBS, as they are based on case

selection and patient discussion. Because of the retrospective nature of

the analysis, it was not possible to evaluate cosmesis and quality of life

in our patients. OBS was shown in the present study to be feasible, and

its performance was not associated with local recurrence, nor did it

influence survival, thus justifying OBS for PDB.

As surgeons become more experienced in performing OBS, more

patients with PDB will undergo OBS.We anticipate future publications

on the topic, but we are the first to report a high rate of OBS for PDB.
Conclusion

OBS improves options related to surgical treatment for patients

with PDB without affecting local recurrence or survival rates. To

this end, it is necessary to select appropriate cases by means of

clinical evaluation and imaging, and surgeons must be aware of the

various OBS techniques.
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SUPPLEMENTARY FIGURE 1

Actuarial survival associated with OBS. (A, B) Cancer-Specific Survival; (C, D)
Overall Survival. OBS= oncoplastic breast surgery; Mast.=mastectomy; BCS=

breast conserving-surgery.
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SUPPLEMENTARY FIGURE 2

More solutions for breast central disease reconstruction in women with small/
medium breasts. (A) Single half-moon skin flaps; (B) Half-moon flaps associated

with reduction mammoplasty technique; (C) geometric compensation with

areolar resection (Previously published with author authorization).
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