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Introduction

Reconstructive surgery following cancer resec-
tion is an important procedure for plastic sur-
geons, and breast reconstruction is a surgery in
which aesthetics are of utmost importance. Coop-
eration of the breast surgeon is essential in the
pursuit of good appearance, and surgical proce-
dures that allow easy reconstruction of good
breast form without affecting the completeness of
cure are desirable.

Skin-sparing mastectomy (SSM) is mastecto-
my with minimum necessary skin removal only

the areola, nipple, and skin directly over the
tumor or skin at the biopsy site is removed as nec-
essary1). Cosmetically, it is an extremely effective
breast cancer operation because the greater part
of the breast’s native skin and inframammary fold
are conserved. That is, an implant that corre-
sponds in size to the amount of removed tissue is
simply placed into the subcutaneous pocket
formed after tumor excision. Regarding the
implant, we have three options, namely, deep infe-
rior epigastric perforator (DIEP) flap, latissimus
dorsi myocutaneous (LDM) flap, and breast
implant, and one is selected for the reconstruction
after comprehensive evaluation.

We examined the cases that underwent breast-
reconstructive surgery following SSM at our insti-
tution during the last five years, and report the
details.
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Background: Skin-sparing mastectomy (SSM) is a type of breast cancer surgery presupposed as
breast reconstruction surgery. Cosmetically, it is an extremely effective breast cancer operation because
the greater part of the breast’s native skin and infra-mammary fold are conserved. All cases of SSM and
immediate breast reconstruction performed by the senior author during the last five years were reviewed.

Methods: There are three implant options for breast reconstruction, namely, deep inferior epigastric
perforator (DIEP) flap, latissimus dorsi myocutaneous (LDM) flap, and breast implant, and one of these
was used for reconstruction after comprehensive evaluation. 

Results: From 2001 to 2005, immediate reconstructions following SSM were performed on 124 cases
(128 breasts) by the same surgeon. Partial necrosis of the breast skin occurred in 4 cases of SSM. The
mean follow-up was 33.6 months. During the follow-up, there was local recurrence following surgery in 3
cases. The overall aesthetic results of immediate breast reconstruction after SSM are better than those
after non-SSM.

Conclusion: SSM preserves the native breast skin and infra-mammary fold, and is an extremely use-
ful breast cancer surgery for breast reconstruction. SSM is an excellent breast cancer surgical technique.
We think this procedure should be considered in more facilities conducting breast reconstruction in
Japan.
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Patients and Methods

Indications

The indications for SSM are determined after a
comprehensive evaluation including the breast
surgeon’s examination, cytodiagnosis, biopsy, and
diagnostic imaging. Fundamentally, it is limited to
cases having extensible breast skin with low prob-
ability of infiltration, regardless of the extent of
intraductal progression. Even if breast preserva-
tion is possible, discussion with the patient often
leads to SSM being selected due to its excellent
local control.

Operative Procedure

SSM: Essentially, the entire mammary gland is
removed through a lateral breast incision, but the
thickness of the fat attached to the skin flap
depends on the surgeon’s judgement. The skin
directly above the tumor is also excised according
to its proximity to the tumor, but even when it is
not excised, the fat that is preserved should be 5
mm or less in thickness, and it is necessary to
take care not to damage the vascular network
beneath the dermis. In particular, care must be
exercised because the risk of necrosis increases if
the electric scalpel is excessively used for hemo-
stasis on the underside of the skin. Whether to
excise the areola and nipple is determined by a
quick perioperative pathological examination of
the tissue under the nipple. If biopsy was per-
formed before surgery, fusiform resection includ-
ing the skin of the biopsy site is conducted.

We have three options for reconstruction, a
DIEP flap, LDM flap, or breast implant. Funda-
mentally, the DIEP flap is chosen if the breast vol-
ume is at least moderate and the abdominal fat is
sufficient2). The LDM flap is chosen for a small
breast. Reconstruction using a breast implant is
performed for moderate or larger breasts when
the subcutaneous abdominal fat is insufficient, or
when the patient does not desire reconstruction
with autologous tissue.

1) DIEP flap: The perforators in the navel area
are found by preoperative color Doppler flowme-
try, and the largest perforator is selected. Usually
one perforator is used to elevate a flap, but some-
times we use two if they are relatively narrow. The
skin flap is selected from the side contralateral to
the lesion, centered on zones I and III, and the
inclusion of zone II is determined by whether the
perforator is a lateral division or a medial one. The
perforator is traced to the bifurcation of the exter-
nal iliac vessels, and a long vascular pedicle is tak-
en and anastomosed to the thoracodorsal vessels.
However, if it is judged during the procedure that
the perforator is very narrow and that a perforator
flap cannot be used, a pedicled transverse rectus
abdominis myocutaneous (TRAM) flap is used
instead.

2) LDM flap: Usually a transverse, fusiform
incision is designed so that the scar will be hidden
in the bra line on the back. The LDM flap has adi-
pose tissue beneath the superficial fascia attached
to it. The insertion of the latissimus dorsi muscle
is severed with an electric scalpel, sparing the
entry site of the thoracodorsal vessels so that the
flap is an island myocutaneous flap with thora-
codorsal vessels as a pedicle. The myocutaneous
flap is subcutaneously tunneled through the axil-
lary region to the precordial region to create a
breast mound. It is made slightly bigger than the
unaffected side in consideration of postoperative
atrophy.

3) Breast implant: The skin and subcutaneous
tissue detached in SSM are thin and there is risk
of capsular contracture or exposure of artificial
materials if the breast implant is simply placed in
the subcutaneous pocket, and therefore it is
inserted under the pectoralis major muscle. The
pectoralis major muscle is cut at its origin, a suffi-
ciently large pocket is created, and a tissue
expander (TE) is inserted. The TE is gradually
enlarged and the breast volume is determined by
comparison with the contralateral breast. Then,
the TE is injected with physiological saline to 20%
more than the volume of the breast implant. The
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Table 1．Mean Operation Time and Blood Loss for Each Reconstructive Techniques and SSM

LDM flaps 
(n: 66)

free DIEP flaps 
(n: 45)

Tissue Expander 
(n: 10)

TRAM flap 
(n: 6)

VRAM flap 
(n: 1)

Operation time, (h) 4.68 ± 1.38 8.73 ± 2.83 2.65 ± 1.30 7.85 ± 1.89 7

Blood loss, (ml) 304 ± 179 541 ± 276 218 ± 179 595 ± 295 340



TE is removed, and the breast implant is inserted
3 to 6 months after surgery.

Results

From 2001 to 2005, immediate reconstructions
following SSM were performed by the same sur-
geon on 124 cases (128 breasts). The SSM group
consisted of 68 cases with excision of the nipple
and 56 cases with preservation of the nipple. The
SSM reconstruction techniques were 66 LDM
flaps, 45 free DIEP flaps, 10 TE + bag, 6 TRAM
flaps, and one VRAM flap. The time for the opera-
tion was 4.68 ± 1.38 hours in the LDM flap group,
8.73 ± 2.83 hours in the free DIEP flap group, and
2.65 ± 1.30 hours in the TE + bag group (Table 1).
The volume of blood loss was 304 ± 179 ml in the
LDM flap group, 541 ± 276 ml in the free DIEP
flap group, and 218 ± 179 ml in the TE + bag
group.    Reconstruction of the areola and nipple
was done in 32 cases. Partial necrosis of the
breast skin occurred in 4 cases of SSM. In two
cases, it healed with scar formation by conserva-
tive treatment, one case was reconstructed with
an LDM flap because of extensive necrosis in all
layers, and the other case was excised and
sutured because the area was small. The mean fol-
low-up period was 33.6 months. During the follow-
up, postoperative local recurrence occurred in
three cases; in two cases mastectomy including
the reconstructed tissue was done, and in one
case partial mastectomy including the skin at the
site of local recurrence was done.

Case Reports

Case 1: DIEP Flap

The patient was 55-year-old woman. SSM was
performed for breast cancer in the left C region
(T1). From the lateral breast incision, SSM with
nipple-areola complex resection was performed.
Axillary lymph node dissection was not per-
formed because biopsy of the sentinel lymph node
was negative. A 13×30 cm DIEP flap was elevated
with two perforators and anastomosed end-to-end
to the thoracodorsal vessels (Fig 1). Since the per-
forator was a medial division, zones I and II were
used to form the breast mound. The nipple-areola
complex was later reconstructed. The patient’s
postoperative progress was favorable, and so far
(3 year after surgery), neither local recurrence
nor distant metastasis has occurred. The breasts
have left/right symmetry, and the patient is satis-

Yano K, et al Options for Reconstruction Following SSM

408

Fig 1．Case 1: A 13×30 cm DIEP flap was elevated with two
perforators.

Fig 2．Case 1: The breasts have left/right symmetry, and the
patient is satisfied 3 years after surgery. The rectus abdominis
muscle function was preserved, there is no abdominal bulge,
and the scars are not prominent.



fied. The rectus abdominis muscle function was
preserved, there is no abdominal bulge, and the
scars are not prominent (Fig 2). 

Case 2: LDM Flap

The patient was 59-year-old woman. SSM was
conducted for breast cancer in the left CE region
(T1). The entire mammary gland with nipple-areo-
la complex was removed via a lateral breast inci-
sion, and biopsy of the sentinel lymph node was
negative (Fig 3). The skin island was designed to
be hidden on the back by a bra. The insertion of
the latissimus dorsi muscle was severed and
transferred to the precordial region as an island
musclocutaneous flap to form the breast mound
(Fig 4). The LDM flap underwent deepithelializa-
tion except for the nipple-areolar region, and was
placed under the mastectomy flap.  The nipple-are-
ola complex was later reconstructed. The patient’s
postoperative progress was favorable, and so far
(2 years after surgery) neither local recurrence

nor distant metastasis has occurred. The breasts
have left/right symmetry, and the patient is satis-
fied (Fig 5). The scars on the back are not promi-
nent. 
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Fig 3．Case 2: SSM was conducted for breast cancer with
involvement of the nipple-areola complex.

Fig 4．Case 3: The insertion of the latissimus dorsi muscle
was severed and transferred to the precordial region as an
island skin flap to form the breast mound.

Fig 5．Case 3: The nipple-areola complex was later recon-
structed. The patient’s postoperative progress was favorable.
The breasts have left/right symmetry, and the patient was sat-
isfied 2 years after surgery. The scar on the back is not promi-
nent.



Case 3: Breast Implant

The patient was 42-year-old woman. SSM was
performed for breast cancer in the left C region
(T1). The entire mammary gland was removed via
a lateral breast incision. Biopsy of the sentinel
lymph node was negative. The pectoralis major
muscle was separated at its origin, and a 12.5×
12.5 cm 600-cc TE was inserted in the pocket
underneath the pectoralis major muscle. The TE
was filled with 300 cc of physiological saline (Fig
6), and after 4 months a 220-cc cohesive silicone
bag was implanted. The patient’s postoperative
progress was favorable, and so far (three years
after surgery) neither local recurrence nor distant
metastasis has occurred. The breasts have
left/right symmetry, and the patient is satisfied
(Fig 7).  Capsular contracture was not recognized
3 years postoperatively.

Discussion

Surgery is still the main treatment for breast
cancer, but the changes in the operative proce-
dures have been dramatic. In the 1960s, mastecto-
my with excision of the pectoral muscles and
extended surgery was predominant. In the 1980s,
pectoral-preserving mastectomies gradually
increased. Then in the 1990s, breast-preserving
treatments appeared with a trend toward further
scaling down. In a national survey conducted by
the Japanese Breast Cancer Society in 2000, scal-
ing down was prominently seen with pectoral-pre-
serving mastectomies (52%), breast-preserving
treatment (41%), and extended radical mastecto-
my with excision of the pectoral muscles (1%). In

addition, cases of breast reconstruction are
increasing, as awareness of the patient QOL
increases. However, the breast skin is extensively
removed in the pectoral-preserving surgery or
excision of the pectoral muscles in the standard
breast cancer surgery. Moreover, if reconstruc-
tion is done with an LDM flap or TRAM flap, a
patchwork appearance is unavoidable because
skin with different color and texture is exposed on
the surface of the breast. In breast-preserving
surgery, the partial tissue loss was sufficiently
filled with the LDM flap, but considering the use
of postoperative irradiation and the high rate of
local recurrence in comparison with the other
operations, it was not a reconstruction-oriented
technique.

In contrast, the SSM reported by Toth & Lap-
pert in 1991 is a breast cancer surgical technique
in which the entire mammary gland is removed
but the breast’s native skin is preserved as far as
possible on the assumption of reconstruction 1).
Because the native breast skin and the submam-
mary sulcus are preserved by this method, it is
extremely advantageous for breast reconstruc-
tion.

The indications for SSM were reportedly stage
T1/T2, multiple tumors, DCIS and preventive
mastectomy3), but recently the range of operative
indication has broadened to include stage T3 and
T4 4-7). The indications at our institution are not
strictly related to the tumor diameter or stage, but
are for cases in which breast-preserving treatment
is not possible and in which no tumor invasion to
the breast skin surface is observed. In the clinical
practice, the indications include cases having
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Fig 6．Case 3: The entire left mammary gland was removed
via a lateral breast incision. The TE was filled with 300 cc of
physiological saline.

Fig 7．Case 3: After 4 months, a 220-cc cohesive silicone bag
was implanted. The breasts have left/right symmetry, and the
patient is satisfied 3 years after surgery.



extensive calcification, cases of multiple tumors
and intraductal progression. Whether to perform
SSM is determined by clinical pathology factors.

The line of incision is very commonly circum-
areolar in European and American reports. Slavin
et al. divided them into four types: 1) periareolar
incision, 2) periareolar incision with lateral exten-
sion, 3) elliptical incision centered on the areola,
and 4) periareolar incision with medial and lateral
extensions 8). Other methods based on breast
reduction surgery have also been reported6). For
an areola-preserving mastectomy, in which only
the nipple is excised, four types of incision lines
have been reported: 1) transverse incision across
the areola with extra-areolar extension, 2) S-
shaped intra-areolar incision, 3) inverted T-shaped
incision consisting of a downward incision from
the nipple and incision of the infra-mammary
crease, and 4) incision of the infra-mammary
crease9). SSM that preserves both the areola and
nipple has been reported, in which the entire
mammary gland is excised via a lateral breast inci-
sion or incision of the infra-mammary crease, but
this procedure is rare in the UK10).

In principle, we use a lateral breast incision to
preserve the areola and nipple as far as possible,
avoid scarring of the surface of the breast if possi-
ble, and choose a line of incision that is useful for
reconstruction. Whether to excise the areola and
nipple or not is determined by a quick periopera-

tive pathological examination, and the amount of
skin to be excised from the biopsy site and direct-
ly above the tumor is judged by the surgeon.

Esthetically, SSM is an excellent breast cancer
surgical technique, but there are two problems.
One is the problem of necrosis of the preserved
breast skin due to poor circulation, and the other
is local recurrence of breast cancer.

We encountered partial necrosis of the breast
skin in 4 of 124 cases of SSM during the last 5
years. In 2 cases, it healed with scar formation by
conservative treatment, 1 case was reconstructed
with a LDM flap because of extensive necrosis in
all layers, and the other case required surgical
excision and suturing because the area was small.
Thinning and poor blood circulation in the skin
flap directly above the tumor is sometimes
unavoidable, but if care is taken not to damage the
subdermal vascular network with the electric
scalpel, this is usually not a problem.

Many recent reports have stated that the
recurrence rate is not high following SSM com-
pared with non-SSM techniques (Table 2). During
a mean follow-up period of 7.9-73 months, the
recurrence rate after SSM was 0-6.7% and that
after non-SSM was 1.50-8.2%, without significant
difference. Simple comparison is not possible
because the disease period and tissue types of
SSM in the patients differ and the duration of post-
operative follow-up observation is not uniform, but
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Table 2．Recurrence Rate Following SSM and Non-SSM

Year SSM (n) Non-SSM (n) LR (%) SSM LR (%) NSSM Follow-up period (M)

Yano et al.
Margulies et al.12)

Greenway et al.13)

Downes et al.14)

Fersis et al.15)

Gerber et al.16)

Carlson et al.6)

Medina-Franco et al.7)

Foster et al.5)

Carlson et al.4)

Rivadeneira et al.17)

Kroll et al.18)

Toth et al.19)

Simmons et al.20)

Newman et al.21)

Slavin et al.8)

Kroll et al.22)

2007
2005
2005
2005
2004
2003
2003
2002
2002
2001
2000
1999
1999
1999
1998
1998
1997

124
50

225
38
60

112
565
176
67

118
71

114
50
77

372
51

104

NE
NE

1022
NE
NE
134
NE
NE
NE
NE
127
40
NE
154
NE
NE
27

2.4
0.0
1.7
2.6
6.6
5.4
5.5
4.5
4.0
2.7
5.6
7.0
0.0
3.9
6.2
2.0
6.7

NE
NE
1.5
NE
NE
8.2
NE
NE
NE
NE
3.9
7.5
NE
3.25
NE
NE
7.4

33.6
7.9

49
52.9
52
59
65.4
73
49.2
42.7
49
66
57
20.2
50
44.8
67.2

SSM, skin-sparing mastectomy; LR, local recurrence; NE, not evaluated



comparatively simple procedure which places only
a small burden on the patient.

Breast implants are used for patients with mod-
erate or larger breasts whose lower abdominal
subcutaneous fat is exceptionally thin, or for
young patients who wish to bear children.
Because the breast skin flap is very thin in SSM, it
is necessary to place the breast implant beneath
the pectoralis major muscle. If various breast
implants are prepared, it may be possible to
directly place the breast implant immediately, but
at present a TE is temporarily implanted and
replaced with the breast implant when the size is
determined. This necessitates a second operation,
but the size is more accurately determined and
positioning can be corrected at replacement, and
it seems to be useful.

Conclusion

SSM preserves the native breast skin and sub-
mammary sulcus, and is an extremely useful
breast cancer surgery when conducting breast
reconstruction. It is already widespread in Europe
and America, and it is reportedly not much differ-
ent from the other operative procedures with
regard to local recurrence. We believe strongly
that skin-sparing mastectomy with immediate
reconstruction is a significant advance in the treat-
ment of breast cancer: it provides patients with an
improved cosmetic outcome with less emotional
trauma and morbidity.  We think it is a procedure
which should be performed at more facilities con-
ducting breast reconstruction.
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