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Oncoplastic Technique Combining an Adipofascial Flap with an Extended
Glandular Flap for the Breast-Conserving Reconstruction of Small Dense

Breasts
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We introduce a method combining two oncoplastic techniques
for breast-conserving reconstruction. The procedure is as follows:
first, an extended glandular flap is made by undermining the
breast from both the skin and the pectoralis fascia to the upper
edge of the breast at the subclavicular area. After modeling the
breast mound with the extended glandular flap, an inframammary
adipofascial flap is made. The flap is reflected back to the breast
area remodeled using the extended glandular flap. After reshap-

ing the breast, the inframammary line is then re-shaped. This
method is indicated for patients with breast cancer in the outer
portion of the breast, who have small dense breasts, and have
undergone a large excision of about 40% of their breast volume.
We treated four patients, all of whom had either excellent or good
cosmetic results with no fat necrosis.
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INTRODUCTION

Using oncoplastic techniques can help maintain good cos-
mesis after large excisions exceeding 20% of the breast volume
[1,2]. However, while many oncoplastic techniques are suitable
for large breasts, many Japanese females have small and dense
glandular breasts. We have therefore developed two oncoplas-
tic techniques [3-5] for the breast-conserving reconstruction
of small breasts.

If the excision will affect 20% to 30% of their breast volume,
we propose that good cosmetic results can be obtained by us-
ing an extended glandular flap [5] or an adipofascial flap [3,4].
However, it is difficult to compensate with an extended glan-
dular flap alone in cases where the defect includes about 40%
of the breast volume. If the part of the breast that is excised is
the lower portion, it may be possible to compensate for the
defect with an inframammary adipofascial flap, even if the
excision volume is about 40% of the breast volume. However,
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if the defect is in the outer portion of the breast, it is difficult
to bring a large amount of tissue from the inframammary area.

Some volume replacement methods, such as the latissimus
dorsi myocutaneous flap [6,7] and perforator flap [8,9], have
been reported as oncoplastic techniques to repair defects in the
outer portion of the breast affecting about 40% of the breast
volume. These flaps are usually the best choice for defects that
are too large to be corrected using local tissue. However, these
techniques must be performed by plastic surgeons, and involve
the loss of donor site muscle or lead to the formation of an
additional donor-site scar. This often precludes the use of these
techniques.

Therefore, we developed a method combining an adipofas-
cial flap with an extended glandular flap for the reconstruction
of a large breast partial resection comprising about 40% of the
outer portion of the breast. The aim of this report is to describe
the efficacy of the method combining these two oncoplastic
techniques after a large excision of the breast volume for the
breast-conserving reconstruction of small dense breasts.

CASE REPORT

Four females with breast cancer in the outer portion of the
breast underwent remodeling using the method combining
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two oncoplastic techniques (an extended glandular flap [5]
and an inframammary adipofascial flap [3,4]) after an exci-
sion of about 40% of their breast volume. The excision volume
compared to the total breast volume was estimated by using a
preoperative photograph of the markings made for the partial
resection area by seven independent observers (breast sur-
geons). Summary of the patient characteristics is shown in
Table 1. In all patients, the size of the bra was an A cup, and the
breast density on mammography was heterogeneously dense
in all four cases. All patients had undergone a sentinel lymph
node biopsy. Three patients had no metastasis in the sentinel
lymph nodes, allowing them to avoid an axillary lymph node
dissection. One patient with metastasis in the sentinel lymph
nodes underwent an axillary lymph node dissection. The op-

Figure 1. The design before the operation. Marking the partial resection
area, the upper edge of the breast at the subclavicular area, and the
position of the nipple in the standing position, as well as the inframam-
mary groove, the area of the adipofascial flap, and the location of perfo-
rators (x mark).

Table 1. Summary of the patient characteristics

erations were performed by breast surgeons without the help
of plastic surgeons.

After marking the partial resection area with the patient in
the supine position, the upper edge of the breast at the subcla-
vicular area is drawn on the skin with the patient in the stand-
ing position (Figure 1). This marking is for the extended glan-
dular flap. The extended glandular flap is perfused through
the 2nd and/or 3rd internal mammary artery perforators. So a
preoperative Doppler examination was performed to confirm
the location of perforators from the internal mammary artery.

The inframammary groove and the area of the adipofascial
flap are also drawn on the skin. At that moment, it is impor-
tant to confirm the location of the perforators by Doppler
sonography (Figure 1, x mark).

After a partial resection of the breast is performed, the
extended glandular flap is made by freeing the breast from
both the skin and the pectoralis fascia up to the subclavicular
area that was marked before surgery. While making the flap, it
is important to undermine the skin of the subclavicular area
so that the subcutaneous fat might remain thick and taper
gradually toward the head side. It is important to keep the

perforators of the internal mammary artery intact as well.
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Figure 2. The extended glandular flap. The extended glandular flap is
made by freeing the breast from both the skin and the pectoralis fascia.
The flap is moved into the defect in the direction of arrows, and the
breast mound is remodeled.

Breast density  Excision

Blood  Operation Postoperative Calcification  Cosmetic

Mo Azl Sisge  Cpemion Sueic on MMG* size cm)  loss (9) time complication e on MMG result

1 41 TisNOMO  Bg+SNB A Heterogeneously  10.5x7 186 168 ) Scattered, Good
dense small round

2 42 T1cN1IMO Bg+SNB+AX A Heterogeneously 10x12 111 145 ) Scattered,  Excellent
dense small round

3 44 TisNOMO  Bg+SNB A Heterogeneously 11x9 31 124 Delayed wound () Scattered,  Excellent
dense healing small round

4 50  TisNOMO  Bg+SNB A Heterogeneously 9x8 47 116 ) None Good
dense

MMG = mammography; Bq=quadrantectomy; SNB = sentinel node biopsy; Ax=axillary dissection.
*Breast density was classified into four categories based on the Breast Imaging Reporting and Data System (BI-RADS).
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This flap is moved to the breast area where the tumor has
been removed (Figure 2). After the flap is inserted, it is secured
to the surrounding breast tissue with absorbable sutures.

The skin of the inframammary area is undermined by
subcutaneous fat. The subcutaneous fat, together with the
fascia of the external oblique muscle and anterior sheath of
the rectus abdominis muscle, is dissected semicircularly,
resulting in the formation of an adipofascial flap. The flap is
reflected back to the breast area remodeled using the extended
glandular flap, and then is secured to the surrounding breast
tissue with absorbable sutures (Figure 3). While making the
breast mound, it is important to keep the perforators intact. In
order to make a new inframammary line, the subcutaneous
tissue of the skin is fixed to the muscle with absorbable sutures.
While making the breast mound and re-shaping the inframa-
mmary line, the shape of the breast is checked when putting
pressure from the upper side until the nipple is set at the posi-
tion that had been marked before surgery when the patient
was in the standing position (Figure 4). Finally, a suction tube
was placed, and the skin was sutured.

Adipofascial flap

Figure 3. The inframammary adipofascial flap. The inframammary adipo-
fascial flap is reflected back to the breast area (arrow) that was remod-
eled by using the extended glandular flap.

Figure 5. Photographs of case 1, showing the good cosmetic results. (A, B) Preoperative photographs: (A)
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The cosmetic assessment of four patients was performed
based on photographs taken more than 1 year after the opera-
tion. The photographs for case 1 was taken 6.6 years after the
operation (Figure 5), the photographs for case 2 were taken 3.1
years after the operation (Figure 6), those for case 3 were tak-
en 2.4 years after the operation (Figure 7), and the photo-
graphs for case 4 was taken 1.3 years after the operation (Fig-
ure 8). Photographs of the patients’ breasts were then taken
using frontal, left oblique and right oblique views without any
identifying features. The cosmetic results were evaluated by
seven independent observers (breast surgeons) as “excellent’,
“good’, “fair’, or “poor” using the Harvard Scale established by
Harris et al. [10]. An excellent result was reported when the
treated breast was almost identical to the untreated one, a
good result was reported when the treated breast was slightly
different from the untreated breast, a fair result when there
was an obvious difference between the two sides without
major distortion, and a poor result when the treated breast
was seriously distorted. The observers were ‘blinded’ to the
identity of the patients.

Nipple position
in the standing position

Figure 4. Checking the shape of the breast. The nipple position is set
at the position that had been marked before surgery with the patient in
the standing position while applying pressure from the upper side (arrow).

) frontal view, (B) oblique view. (C, D) Post-

operative photographs taken 6.6 years after the operation: (C) frontal view, (D) oblique view.
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The blood loss and the length of the operation ranged from
31 to 186 g (average, 93.8 g) and from 116 to 168 minutes
(average, 138.3 minutes), respectively. There was one case of
invasive ductal carcinoma and three cases of noninvasive ductal
carcinoma. None of the patients in this study complained of
upper abdominal asymmetry. One patient had delayed wound
healing, but eventually healed within 2 months. One patient
refused radiation therapy. The other three patients received
radiation therapy to the breast after wound healing, as usual.
There was no fat necrosis of the flap and no dystrophic calcifi-

Figure 6. Photographs of case 2, showing the excellent cosmetic results. (A, B) Preoperative photographs: (A

cation on mammography in any of the patients. Depression
on the donor area of the extended glandular flap was not
noticeable, and furthermore, clothing that shows the décolletage
is not popular in Japan, so there were no patient complaints. All
of the patients are still alive without recurrence at time of the
writing of this manuscript.

The cosmetic results of the four patients were assessed using
photographs. The results were found to be excellent (Figures 6,
7) in two cases and good in 2 cases (Figures 5, 8). No unaccept-
able outcome (either fair or poor) was observed.

) frontal view, (B) oblique view. (C, D)

Postoperative photographs taken 3.1 years after the operation: (C) frontal view, (D) oblique view.

Figure 7. Photographs of case 3, showing the excellent cosmetic results. (A, B) Preoperative photographs: (A

) frontal view, (B) oblique view. (C, D)

Postoperative photographs taken 2.4 years after the operation: (C) frontal view, (D) oblique view.

Figure 8. Photographs of case 4, showing the good cosmetic results. (A, B) Preoperative photographs: (A)

) frontal view, (B) oblique view. (C, D) Post-

operative photographs taken 1.3 years after the operation: (C) frontal view, (D) oblique view.
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DISCUSSION

In European countries, oncoplastic techniques for the breast-
conserving reconstruction have been popular for more than
20 years, and many oncoplastic techniques have been reported
[2,11,12]. However, most of the reported oncoplastic techniques
are suitable only for large breasts. Many Japanese patients have
small breasts, therefore, it is necessary to develop new onco-
plastic methods suitable for small breasts.

We have previously reported two oncoplastic techniques [3-
5] for the breast-conserving reconstruction of small breasts.
One technique employs an extended glandular flap [5], and
the other uses an inframammary adipofascial flap [3,4]. The
extended glandular flap comprises the mammary gland,
including the fat in the subclavicular area, which is used for
volume displacement for breast-conserving reconstruction in
the upper portion of a dense breast. A dense glandular breast
can be easily mobilized by advancing the breast tissue into the
excision cavity, without a risk of fat necrosis. Thus, this proce-
dure is suitable for small dense breasts. The inframammary
adipofascial flap is used by inverting a tongue-shaped adipo-
fascial flap in the upper abdominal area, which is used for
volume replacement for breast-conserving reconstruction in
the lower portion of the breast. These two techniques can be
used for defects where it is often difficult to reshape the breast
following large excisions exceeding 20% of the breast volume.
However, it is difficult to fill up a defect comprising about 40%
of the breast volume using an extended glandular flap alone.
Since the inframammary adipofascial flap is a commonly
used volume replacement technique, it could thus be used to
replace a defect of about 40% of the breast volume if the tumor
location is in the lower portion of the breast. However, if the
tumor is in the outer portion of the breast, it is difficult to
bring a sufficiently large amount of tissue from the inframam-
mary area. For the tumors in the outer portion of the breast,
other procedures for breast reshaping using a tissue flap, such
as the latissimus dorsi myocutaneous flap [6,7] and perforator
flap [8,9] have been reported. These flaps can be filled up for a
large defect. However, these techniques must be performed by
plastic surgeons and involve the loss of donor site muscle or
the formation of an additional donor-site scar.

Using our new technique, we were able to fill up a defect of
about 40% of the breast volume by using a method combining
an adipofascial flap with an extended glandular flap. The
advantages of this method are as follows: 1) It is not necessary
to make an additional scar, since both an extended glandular
flap and adipofascial flap can be created through the same
skin incision; 2) If mastectomy is required due to the presence
of a positive margin, it is possible to use a latissimus dorsi flap
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for reconstructive surgery; 3) Since not much tissue is taken
from the inframammary area, deformation of the donor site is
unlikely to occur; 4) This method can be performed by breast
surgeons, without the help of a plastic surgeon. However, this
method has limited indications for patients with a tumor
located in the outer portion of a small dense breast. This is the
greatest disadvantage.

We treated four patients with breast cancer in the outer por-
tion of a small dense breast who underwent remodeling using
a method combining the extended glandular flap and the
inframammary adipofascial flap after an excision of about
40% of their breast volume. Even though more than 6 years
had passed since the surgery in one case, there was no fat
necrosis. In addition, no dystrophic calcification was observed
by the mammography. This oncoplastic technique combining
an adipofascial flap with an extended glandular flap has limited
indications. However, this method is useful after a large exci-
sion of the breast volume for performing the breast-conserv-
ing reconstruction of small dense breasts.

CONFLICT OF INTEREST

The authors declare that they have no competing interests.

REFERENCES

1. Bulstrode NW, Shrotria S. Prediction of cosmetic outcome following
conservative breast surgery using breast volume measurements. Breast
2001;10:124-6.

2. Clough KB, Kaufman GJ, Nos C, Buccimazza I, Sarfati IM. Improving
breast cancer surgery: a classification and quadrant per quadrant atlas
for oncoplastic surgery. Ann Surg Oncol 2010;17:1375-91.

3. Ogawa T, Hanamura N, Yamashita M, Ri Y, Kuriyama N, Isaji S. Useful-
ness of breast-volume replacement using an inframammary adipofas-
cial flap after breast-conservation therapy. Am J Surg 2007;193:514-8.

4. Ogawa T, Hanamura N, Yamashita M, Kimura H, Kashikura Y. Long-
term results of breast volume replacement using an inframammary adi-
pofascial flap after breast-conserving surgery. Breast Cancer. In press.

5. Ogawa T, Hanamura N, Yamashita M, Kimura H, Kashikura Y. Breast-
volume displacement using an extended glandular flap for small dense
breasts. Plast Surg Int 2011;2011:359842.

6. Noguchi M, Taniya T, Miyazaki [, Saito Y. Immediate transposition of a
latissimus dorsi muscle for correcting a postquadrantectomy breast de-
formity in Japanese patients. Int Surg 1990;75:166-70.

7. Rainsbury RM, Paramanathan N. Recent progress with breast-conserv-
ing volume replacement using latissimus dorsi miniflaps in UK patients.
Breast Cancer 1998;5:139-47.

8. Hamdi M, Spano A, Van Landuyt K, D'Herde K, Blondeel B, Monstrey S.
The lateral intercostal artery perforators: anatomical study and clinical
application in breast surgery. Plast Reconstr Surg 2008;121:389-96.

9. Hamdi M, Van Landuyt K, Hijjawi JB, Roche N, Blondeel P. Monstrey S.

http://dx.doi.org/10.4048/jbc.2012.15.4.468



Oncoplastic Technique Combining Adipofascial Flap with Extended Glandular Flap 473

Surgical technique in pedicled thoracodorsal artery perforator flaps: a
clinical experience with 99 patients. Plast Reconstr Surg 2008;121:1632-
41.

10. Harris JR, Levene MB, Svensson G, Hellman S. Analysis of cosmetic re-
sults following primary radiation therapy for stages I and II carcinoma
of the breast. Int ] Radiat Oncol Biol Phys 1979;5:257-61.

http://dx.doi.org/10.4048/jbc.2012.15.4.468

11. Kronowitz SJ, Hunt KK, Kuerer HM, Strom EA, Buchholz TA, Ensor
JE, etal. Practical guidelines for repair of partial mastectomy defects us-
ing the breast reduction technique in patients undergoing breast con-
servation therapy. Plast Reconstr Surg 2007;120:1755-68.

12. McCulley §J, Macmillan RD. Planning and use of therapeutic mammo-
plasty: Nottingham approach. Br ] Plast Surg 2005;58:889-901.

http://ejbc.kr



