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Abstract: Oncoplastic breast surgery (OBS), which combines the concepts of oncologic and plastic

surgery, is becoming more common worldwide. We herein report the results of OBS in Japanese patients

with centrally located breast cancer (CLBC) and Paget’s disease. We performed OBS combining partial

mastectomy and immediate volume replacement on patients with non-ptotic and/or small breasts, and

volume reduction surgery for patients with ptotic breasts, as reported in Western countries. Japanese

encounters are described in this report as a case series.
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Introduction

Oncoplastic breast surgery (OBS), which combines the
concepts of oncologic and plastic surgery, is becoming more
common, especially in Western countries (1-6). At present,
there are many different oncoplastic surgical techniques
such as careful planning of skin and parenchymal excisions,
reshaping of the gland following parenchymal excisions,
and repositioning of the nipple areola complex (NAC) to
the center of the breast mound with or without a correction
in the contralateral breast to achieve better symmetry (7).
The concept of OBS combining partial mastectomy with
the breast reduction technique has become more popular;
however, few studies have been conducted by Japanese
institutions (8-11).

We previously reported that resection of partial
deformities followed by immediate volume replacement
using a local flap or distant autologous graft resulted in
good outcomes for patients with non-ptotic breasts (12-19).

We herein report OBS performed on patients with
centrally located breast cancer (CLBC) or Paget’s disease
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in our institution. Immediate breast reshaping using a
latissimus dorsi mini flap (20), free dermal fat graft (FDFG)
(15-17,19), and key hole-shaped skin glandular flap (21)
were selected for patients with non-ptotic breasts, whereas
OBS using the Grisotti flap (22,23) and amputation and
free-NAC grafting (24) were selected for patients with
CLBC in ptotic and/or large breasts, respectively.

Patients and diagnosis

Four Japanese patients were diagnosed with Paget’s disease
(cases 3, 4, 5, and 6), one with centrally located invasive
ductal carcinoma (IDC) (case 7), and three with ductal
carcinoma and ductal spread to the nipple (cases 1, 2, and 8)
in our institution between February 2006 and April 2012.
None of these patients received preoperative systemic
chemotherapy or endocrine therapy. They were examined
preoperatively and diagnosed with adequate disease for
breast conserving surgery by mammography (MMG),
ultrasonography (US), computed tomography (CT), and
magnetic resonance image (MRI) systems and histological
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Figure 1 Case 1: a 37-year-old patient with non-ptotic breasts. (A) Preoperative findings of cancer in the left breast; (B,C) Red circle

shows the cancerous area. Partial mastectomy with axillary lymphadenectomy and immediate volume replacement using a latissimus

dorsi myocutaneous flap via an anterior axillary incision (red line) were planned.

findings. According to the spread of intramammary lesions
and the distance between the lesions and the NAC, we
preoperatively decided whether the NAC should be
resected or not. Sentinel lymph node (SLN) biopsy using
the radioisotope (RI) and dye method was performed to
avoid axillary lymphadenectomy in six patients, while
axillary lymphadenectomy was performed on two patients
with IDC (cases 1 and 7) according to the indication for
axillary preservation at that time. Neither local nor distant
recurrence was observed in any patients within a median
observation period of 46.6 months.

Case presentation
Latissimus dorsi mini flap (case 1) (20)

A 37-year-old patient with a slim body and non-ptotic
breasts was diagnosed with a T'1 cancerous tumor on the
upper-outer quadrant area of the left breast. She wanted
to undergo partial mastectomy and immediate volume
replacement using autologous tissue, but not an implant. We
planned, designed, and drew the resected area and latissimus
dorsi myocutaneous flap (case 1, Figure I). During surgery,
several margins were examined histologically and revealed
to be cancer-free; however, the edge toward the NAC
was positive for ductal spread. The NAC was completely
removed (Figure 24) and the latissimus dorsi flap with ellipse-
shaped skin was raised and passed from an anatomically
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normal position toward the anterior deformity via an incision
line on the anterior axillary line (Figure 24,B). The latissimus
dorsi flap was sutured to some edges of the remnant gland
following trimming such as rolling and gathering until the
treated breast shape was the same as that of the contralateral
breast (Figure 2C). The deformity after removal of the NAC
was restored by trimming the skin in a circle (Figure 2D).
Five years after surgery, she was diagnosed with primary
breast cancer in the contralateral right breast (Figure 3A4).
We performed partial mastectomy and immediate volume
replacement using a FDFG from the lateral abdomen
according to a previous report (18). The NAC for the left
breast was reconstructed during surgery (Figure 3B,C). Free
grafts from the bilateral groins and half of the nipple from
the right breast, following an intraoperative histological
examination to confirm that this tissue was cancer-free,
were used to reconstruct the left NAC (Figure 4). The
nipple graft bolster was removed on postoperative day 7.
Excellent symmetry was obtained six months after radiation
therapy to the right breast (Figure 5).

Free dermal fat graft (FDFG) (cases 2 and 3) (15-17)

A 57-year-old Japanese female had an operation scar on
her lower abdomen in a cranio-caudal direction due to a
gynecological disorder (case 2, Figure 64). A histological
examination of erosion on the right nipple revealed
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Figure 2 Operation procedure of case 1. (A) The nipple areola complex (NAC) was removed after a histological examination showed
that it had a positive margin. The latissimus dorsi muscle was raised with an ellipse-shaped island of skin on the back; (B) At the end
of partial mastectomy; (C,D) Partial defects in the breast and the center hole were repaired.

Figure 3 Five years after surgery in case 1. (A) Reconstructed left breast showed good shape and volume although NAC has not been
reconstructed yet; (B,C) The design for partial mastectomy of the cancer lesion on the upper area of the right breast. Immediate
volume replacement using a free dermal fat graft (FDFG) from the lateral abdomen (18) was planned.
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Figure 4 Reconstruction of the left nipple areola complex (NAC) in case 1. (A) De-epithelialization was performed on the left

breast. Half of the right nipple was sutured into the center of the circle; (B,C) Skin grafts from the bilateral groins were peripherally

sutured; (D,E) Tie-over was added at the end of the operation.

Figure 5 The findings of case 1 seven months after surgery for cancer in the right breast. Good symmetry was obtained, although a

different OBS technique was selected for metachronous, bilateral breast cancer.

that she has Paget’s disease in her right breast. Partial
mastectomy with the whole nipple, but not the areola via
a horizontal incision and SLN biopsy via another incision
were performed. A cylinder-shaped piece of breast tissue
was removed and the partial defect on the central area
of the breast was repaired using a FDFG from the lower
abdomen (15,16) (Figure 6B). Although she did not want to
reconstruct the right nipple, the cosmetic results achieved
were excellent four years after surgery (Figure 6C).

A 58-year-old patient was diagnosed with Paget’s disease
with an intraductal component restricted to just under the
central area of the right breast (case 3). A 3-mm erosive
lesion was found in the center of the right nipple (Figure 7).
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Complete resection of the top and internal ductal
component of the nipple, but not of the areola or lateral
surface of the nipple was planned (Figures 7B,8A4-D).
Immediate volume replacement using a FDFG from the
lower abdomen followed by repair of the left nipple were
performed. Lateral colored skin following resection of
the ductal component was sutured, resulting in a smaller
nipple than the original one (Figure 8E,F). The Paget’s
lesion and ductal spread via the nipple to the breast
tissue were completely resected, and 60 g of breast tissue
with the nipple was resected (Figure 9). After in situ
de-epithelialization, sharp dissection, and trimming, 80 g
of the FDFG was implanted into the defect with the dermis
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Figure 6 A 57-year-old patient with a slim body and non-ptotic breasts (case 2). (A) Preoperative findings; (B) An incision line

was drawn in red across the nipple. A free dermal fat graft (FDFG) from the lower abdomen was implanted in the cylinder-shaped

deformity in the central breast; (C) Four years after surgery.

Figure 7 A 58-year-old patient with Paget’s disease in the right breast (case 3). (A) Preoperative findings; (B) An incision line was

drawn in red. The nipple, but not the areola was removed together with the breast tissue. A free dermal fat graft (FDFG) from the

lower abdomen was harvested for implantation into the breast defect (15,16); (C) Seven years after surgery.

facing the surface of the pectoralis major muscle (15). The
dermis of the FDFG was peripherally sutured to the edge
of the fascia of the major pectoral muscle using 3-0 Vicryl
sutures. Good symmetry was maintained seven years after
surgery; however, the operated nipple was smaller than that
of the contralateral healthy one (Figure 7C).
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Key bole-shaped skin glandular flap for patients with non-
protic breasts (cases 4 and 5) (18)

A 65-year-old Japanese patient with non-ptotic breasts
was diagnosed with Paget’s disease in her left breast.
Preoperative US, CT, and MRI showed that intraductal

spread to the breast tissue was restricted to just under the
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Figure 8 Case 3. (A) Paget’s lesion was seen on the top of the right nipple; however, it did not invade the lateral surface of the nipple;

(B) With a skin incision directed to 10 o’clock, the top on the nipple () was removed together with a cylinder-shaped piece of breast

tissue from the central area; (C) The ductal component inside the nipple (arrow) was separated from the skin of the nipple; (D) The

top of the nipple was removed; (E) After the removal of breast tissue with part of the nipple. Only the areola and lateral wall of the

nipple were preserved (arrow head); (F) A free dermal fat graft (FDFG) was implanted and the nipple was reshaped after suturing the

remnant pigmented skin of the nipple.
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Figure 9 Resected tissue in case 3. Ductal components (arrow)
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and the top surface of the nipple () were removed.
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areola (case 4). Both breasts were placed into the operative
field to allow the surgeon to observe the size, projection,
and level of the inframammary line of the healthy
contralateral breast for the maintenance of symmetry. We
removed a cylinder-shaped piece of gland with surface
and bottom circles of 50 and 55 mm in diameter, and
15 mm of normal skin around the cancerous lesion on
the NAC, which was 23 mm x 21 mm in diameter. The
fascia of the major pectoral muscle was removed at the
same time. Several surgical margins were histologically
examined during the operation to ensure that the cancerous
lesions were completely removed. A keyhole-shaped skin
glandular flap was raised according to the marked lines
(Figure 10). Perforators were reserved as much as possible.
An inframammary line was drawn on the parenchymal
tissue containing the perforator and fascia of the anterior
serratus muscle to maintain symmetry with the contralateral
healthy breast. We moved the flap to the cranial side. A new
inframammary line was drawn on the surface of the skin
located at the bottom of the keyhole. Suturing with 3-0
Vicryl fixed the two lines drawn on the parenchymal tissue
and skin as an inframammary line, and a new inframammary
fold reappeared.

The postoperative findings one year after surgery of case
5 without ptotic breasts were shown in Figure 11.

Gland Surgery 2014;3(1):62-73
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Figure 10 Case 4. A 65-year-old patient with Paget’s disease in the left breast; areolar erosion was seen as a 23 mm x 21 mm circle.

Preoperative findings (18). (A) One centimeter surgical margins from the erosive lesion were obtained (blue circle). Two zigzag lines

were drawn from the edge of the inverted U on the upper abdominal area. One side of the zigzag was 25 mm in length so that the

total zigzag length of 5 cm agreed with the craniocaudal length of the circular defect in the central breast area; (B) A cylinder-shaped

piece of gland, with surface and bottom circles of 50 and 55 mm in diameter attached with normal skin, around the cancerous lesion

was removed; (C-E) A keyhole-shaped flap was raised according to the marked lines.

Figure 11 Case 5. A 52-year-old patient with Paget’s disease in the left breast. (A,B) Preoperative findings. The nipple areola

complex (NAC) with cylinder-shaped resection of the gland (black circle) followed by immediate breast reshaping using a key hole-

shaped skin-glandular flap was planned; (C) One year after surgery.

Grisotti flap (cases 6 and 7) (22,23)

An 82-year-old patient with ptotic breasts was diagnosed
with Paget’s disease in her left breast (case 6). A preoperative
study using MMG, US, histological examinations (core
needle biopsy or wedge biopsy of nipple erosion), bone
scintigraphy, and MRI was performed. The cancerous lesion
had both an erosive lesion on the NAC and intraductal
components restricted to the retroareolar area (Figure 12A).
With the patient in a standing position, we ensured that the

© Gland Surgery. All rights reserved.
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nipple was located below the inframammary line and the
softness and amount of skin was sufficient enough for the
Grisotti flap. With the patient in a supine position, the edge
of the tumor was determined by US and marks were placed
on the skin surface. The partial mastectomy line was then
marked in the form of a circular line using permanent ink
2 cm beyond the area of skin erosion. A curvilinear flap and
neonipple line were marked on the breast with the patient
in a standing position (Figure 12B,C).

Gland Surgery 2014;3(1):62-73
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Figure 12 Case 6. An 82-year-old patient with Paget’s disease in the left breast. (A) Preoperative findings. Her breasts were ptotic.

An erosive nipple lesion with a clear margin was found; (B) A surgical margin of 15 mm from the edge of the erosion was drawn on

the skin using black ink. The neo-nipple was drawn using blue ink; (C) Two-year postoperative findings.

The cylinder-shaped piece of gland and NAC with
surgical margins were removed (Figure 134,B). During
the operation, several surgical margins were histologically
examined to ensure that the cancerous lesion was completely
removed. A curvilinear flap was obtained inferior to the
defect (Figure 13C). The flap was then de-epithelialized,
except for a circular area of skin close to the defect, which
was lifted intact in order to form the neonipple, with blood
being supplied from a lateral pedicle (Figure 13D-F). The
flap was incised medially and along the inframammary fold
down to the pectoralis fascia, before being undermined
laterally from the fascia to allow rotation and advancement
of the flap to fill the defect. The skin-glandular flap was
then rotated into the central quadrantectomy defect, and
its deep part was sutured to the deep aspect of the breast
defect with two to three 3-0 Vicryl sutures to fill the empty
space around the defect and ensure adequate projection to
the tip of the breast mound (Figure 13G-I). The tumor was
removed, with a favorable esthetic outcome (Figure 12C).

We performed partial mastectomy and immediate breast
reshaping using the Grisotti method on an invasive lesion
just under the right NAC and axillary lymphadenectomy
in case 7. Five years after surgery, excellent symmetry was
obtained even though the patient had no NAC (case 7,
Figure 14).

Amputation and NAC grafting for ptotic breasts (case 8) (24)

A 65-year-old Japanese woman with a past history of
abdominal surgery was referred to us for an investigation of
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grouped calcification on the MMG of her left breast. US and
MRI revealed ductal carcinoma 77 situ, which was restricted
to the lower quadrant of the left breast, but was positive
for ductal spread toward the left nipple. Oncologically,
partial mastectomy of the left breast together with the left
nipple was possible; however, difficulties achieving a good
symmetrical outcome were anticipated due to the degree
of ptosis. We decided on OBS combining amputation and
NAC grafting (25,26). The incision line was drawn in black
(Figure 15). We performed partial mastectomy with SLN
biopsy. Excessive skin and parenchymal tissue, including
the nipple, were removed with the fasciae of the pectoralis
major muscle and serratus muscle. An intraoperative
histological examination revealed that the three surgical
margins were cancer-free and negative for metastasis in
one SLN (Figure 16A4-C). The healthy nipple of the right
breast was taken and divided into two pieces for the new
nipples (Figure 16D). The bilateral areolas were preserved
prior to amputation of the breasts. After marking the NAC
site, it was de-epithelialized, and a piece of the right nipple
was sutured to the center of the de-epithelialized NAC site
(Figure 16E). The free areola graft was then sutured to the
site with interrupted and circumareolar sutures, before 4-0
Nylon bolster ties were sutured through the graft and the
skin edge at eight circumferential points. A tie-over bolster
of gauze and cotton was secured with 4-0 silk bolster ties
(Figure 161,G).

The nipple position, size, and degree of projection of the
bilateral nipple were symmetrical four years after surgery

(Figure 17).
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Figure 13 Case 6. (A,B) A cylinder-shaped piece of gland with the nipple areola complex (NAC) and normal skin was removed; (C) A
curvilinear flap was obtained inferior to the defect. The flap was de-epithelialized, except for a circular area of skin, which was lifted
intact in order to form the neo-nipple; (D-F) The flap was incised medially along the inframammary fold down to the pectoralis fascia,
before being undermined laterally from the fascia to allow rotation and advancement of the flap to fill the defect. The skin-glandular
flap was rotated into the central quadrantectomy defect; (G,H) A deep section was sutured into the deep aspect of the breast defect
using two to three 3-0 Vicryl sutures to fill the empty space; (I) After closure.

Figure 14 Case 7. A 60-year-old patient with cancer in the right breast. (A,B) Preoperative findings; (C) Five years after surgery
using the Grisotti flap (22,23).
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Figure 15 Case 8. A 65-year-old patient with ptotic breasts. (A,B) An invasive lesion (red circle) and non-invasive lesion (dotted red
circle) toward the left nipple were observed on the left ptotic breast; (C) Over half of the breast with the nipple areola complex (NAC)
was removed along the black line. X was planned as the position of the neo-NAC (24).

e -
Figure 16 Case 8. Operative findings of oncoplastic breast surgery (OBS) using amputation (24). (A-C) Amputation was performed

bilaterally; (D) The bilateral areola was preserved (arrow). The healthy right nipple was divided into two pieces for new bilateral
nipples (arrow head); (E,F) The round skin was de-epithelialized for the neo-NAC; (G) A bolster made of gauze and soaked cotton

was secured with 3-0 Nylon.

Discussion

Patients with CLBC account for 5% to 20% of breast
cancer cases and, for a long time, they have been denied
breast conservation surgery (BCS) and instead been
conventionally treated with mastectomy (27). The high
incidence of NAC involvement associated with these tumors
necessitates nipple and areola resection together with an
adequate safety margin around the tumor, which has yielded
acceptable cosmetic results and oncological control (28).
Although Paget’s disease of the nipple has been extensively
studied, its optimal treatment remains the subject of
controversy. In 1991, Dixon et a/l. (29) reported the results
obtained from 48 cases of Paget’s disease without a palpable
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lump that had undergone either simple mastectomy or
cone excision of the NAC. They condemned conservation
surgery in these cases because locoregional recurrence was
found in 40% of cases after cone excision and in only 5.4%
of cases after mastectomy. On the other hand, other reports
concluded that BCT could safety be proposed to patients
with Paget’s disease (14,29-32). Simple closure of the central
defect, both vertically and horizontally, gave the breast a
particular shape, which appeared as if the breast had been
amputated at the tip (23). Central quadrantectomy including
NAC resection through an elliptical incision was advocated
by Pezzi er al. (33) and yielded satisfactory results without
reconstruction. Clough et /. (34) advocated immediate
breast repair after central tumor resection, and declared that
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Figure 17 Case 8. (A) preoperative findings; (B,C) four years after surgery.

cosmetic results were poor following simple lumpectomy and
that secondary reconstruction in the breast was very difficult.

We performed OBS involving partial mastectomy with
immediate breast reshaping using volume replacement
or volume displacement for Paget’s disease or CLBC in
Japanese patients in this series. According to previous
reports, we selected OBS based on the size and shape of
the breast in the standing position; volume replacement for
patients with non-ptotic breasts, volume displacement using
a skin-glandular flap or amputation for patients with ptotic
breasts. All procedures were successfully performed both
cosmetically and oncologically.

The number of cases in this series was not large, and the
follow-up period was short; however, we demonstrated that
OBS for Paget’s disease or CLBC produced good cosmetic
results in Asian as well as in Western females.

Conclusions

Oncoplastic surgery combining partial mastectomy with
immediate breast reshaping using a keyhole-shaped skin
glandular flap was successfully performed in patients with
Paget’s disease. Partial mastectomy, but not total mastectomy
or immediate breast reconstruction can be selected. This
surgery is expected to become more popular for the
treatment of patients without large and ptotic breasts.
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