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Immediate autologous breast reconstruction after skin-
sparing mastectomy (SSM) is an esthetically superior 
method because the skin envelope of the breast re-

mains mostly intact, scarring is less visible, and surgeons 
can focus on recreating the 3D shape of the breast by 
autologous flap transfer.1–5 After SSM, a free abdominal 
flap, such as deep inferior epigastric perforator flap or 
muscle-sparing transverse abdominal flap (MS flap), is 
often used because it is easy for handling and has suffi-
cient volume to fill the breast, with low donor morbidity. 
This trend is similar worldwide, including in Asia. How-
ever, generally in Asian patients, mean body mass index 
(BMI) is lower and the abdominal subcutaneous tissue 
is thinner than in Western populations. In addition, the 
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Background: Immediate autologous breast reconstruction after skin-sparing mastec-
tomy is an esthetically superior method, and a free abdominal flap is often used. 
However, in Asian patients, little redundant abdominal skin and thin subcutaneous 
tissue are common, necessitating the development of a more suitable flap design and 
setting. We devised a narrow flap, the sombrero-shaped flap (S-flap), set vertically, 
to reduce postoperative abdominal morbidity without sacrificing cosmetic results.
Methods: To assess this new flap design and setting, the recipient- and donor-site 
complications of consecutive patients treated by S-flap (n = 40) and conventional 
flap (C-flap) (n = 22) were retrospectively investigated. Postoperative abdominal 
pain, stiffness, and patient activity were also assessed in each group with our origi-
nal grading scale.
Results: Compared with the C-flap group, the S-flap group had a significantly low-
er skin paddle vertical height (mean, 14.0 and 10.2 cm, respectively; P < 0.001), 
lower abdominal stiffness (P = 0.023), and higher rate of double-pedicled flap use 
(27.3% and 52.5%, respectively; P < 0.048). The rates of donor and recipient site 
complications, postoperative abdominal pain, and activity did not significantly dif-
fer between the groups.
Conclusions: For immediate breast reconstruction after skin-sparing mastectomy 
in Asian patients, our newly designed S-flap and vertical flap setting achieved cos-
metically good, consistent results with low abdominal morbidity, even though the 
abdominal flap was thin and narrow. The viability of the S-flap, including medial 
fan-shaped adipose flap, was reliable, even though the flap often required eleva-
tion with double pedicles. (Plast Reconstr Surg Glob Open 2016;4:e1123; doi: 10.1097/
GOX.0000000000001123; Published online 7 December 2016.)
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laxity and elasticity of the skin are low, the abdomen has 
little redundant tissue, and there is a tendency for hyper-
trophic abdominal scarring.6–9 Thus, it is often difficult 
to harvest a vertically wide flap, and the absolute volume 
of the flap tends to be insufficient for breast reconstruc-
tion.10 Therefore, in many Asian patients, it is necessary 
to devise a suitable flap design and setting for this patient 
population (Fig. 1).

In flap settings for Asians, to use a thin and narrow flap 
effectively, we generally rotate the flap nearly 90 degrees 
and mount it vertically on the breast mound. In addition, 
we devised a flap design involving an extended abdominal 
free flap with the addition of a fan-shaped adipose flap to 
the central cephalic portion, which fills the B area of the 
breast fully to reduce the vertical width of the skin paddle 
(Fig. 2).

In this report, we describe our flap setting method 
and the design and harvesting technique of the flap for 
breast reconstruction in Asian patients after SSM. We also 
evaluated the effectiveness of this sombrero-shaped flap 
(S-flap) in comparison with the conventional flap (C-flap) 
with regard to recipient and donor site morbidities.

MATERIALS	AND	METHODS
We conducted a retrospective review of 62 consecu-

tive patients who underwent autologous immediate breast 
reconstruction with abdominal free flap after SSM at 
Jichi Medical University Hospital performed by a single 
surgeon (H.U.). Twenty-two and 40 patients underwent 
breast reconstruction with a C-flap from August 2007 to 
April 2012 and with an S-flap from April 2012 to April 
2014, respectively.

The characteristics of each patient, vertical height of 
the flap used, and number of pedicles (single or double) 
were recorded from clinical charts and operation re-
cords (Table 1). Information was also compiled on the 
incidence of complications after C-flap and S-flap at the 
recipient site, including total and partial flap loss, partial 
fat necrosis, infection and hematoma, and mastectomy 
flap necrosis, and at the donor site, including problems 
with wound healing and seroma (Table 2). All study par-
ticipants provided informed consent, and the study was 
approved by the appropriate ethics review boards at Jichi 
Medical University.

Flap	Design	and	Elevation
All patients underwent routine preoperative contrast 

multidetector row computed tomography of the abdo-
men to determine the dominant perforators and the 
course of the deep inferior epigastric artery. Based on 
this information, the dominant perforators were chosen. 
First, we generally chose the dominant perforators and 
pedicle on the ipsilateral side of the affected breast. The 
vertical height of the C-flap was designed to match the 
horizontal width of the resected breast mound (Fig. 2A). 
For the S-flap, the vertical height was narrower, designed 
to cover the distance from medial of the resected nip-
ple to lateral of the defect of breast mound (Fig. 2B). 
A fan-shaped adipose flap was also added to the central 
cephalic portion of the S-flap to fill the B area of the 
breast. The adipose flap was elevated just below the su-
perficial fascia, Scarpa’s fascia, and the superficial fat 
layer was preserved to prevent postoperative unevenness 
of the abdomen. After completing dissection of the ipsi-

Fig. 1. transverse flap settings. a, in Western patients: the flap is rotated nearly 180 degrees, and a con-
ing procedure is performed to achieve sufficient projection of the center of the breast. a large vertical 
width is necessary to fill the ac area of the breast. in many cases, a contralateral single pedicle is suf-
ficient to maintain the viability of the grafted flap. B, in asian patients: the flap is narrow, and the defect 
of the ac area remains. the coning procedure is also ineffective because the flap is thin and inelastic. 
therefore, the defect of décolleté remains, and the breast is flat with low projection. (green: discarded 
area; red: perforator of the contralateral pedicle; blue: perforator of the ipsilateral pedicle.)
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lateral dominant perforators and pedicle, the contralat-
eral dominant perforators, generally 1 to 3 in number, 
were detected just above the anterior sheath of the rec-
tus muscle and clamped with microvascular clips. The 
umbilicus was then removed from the flap. Next, a total 
of 3 mL of indocyanine green was administered through 
the patient’s peripheral IV catheter, and the viability 
of all zones of the flap was estimated with a Photody-
namic Eye infrared camera system (Hamamatsu Photon-
ics, Hamamatsu, Japan). When the necessary portion of 
the flap for reconstruction was well visualized, the flap 
was elevated as an ipsilateral single pedicled flap, and 
then the unnecessary portion of the flap was discarded. 

If nearly the entire flap (from zone I to zone IV) was 
necessary for reconstruction or the viability of the neces-
sary portion of the flap was poor, the flap was elevated 
as a double-pedicled flap with preserved contralateral 
perforators.

In all patients, internal mammary vessels (IMVs) were 
chosen as recipient vessels. In recipients of double-pedi-
cled flaps, we performed intraflap crossover anastomosis 
before anterograde end-to-end anastomosis with IMVs 
or chose anterograde and retrograde double end-to-end 
anastomosis with IMVs.

Fig. 2. Vertical flap settings. a, With the conventional flap: all defects of the breast are well filled, and 
good projection and lower pole fullness of the breast are achieved by the contralateral part of the flap 
folded inside. the flap often requires a double pedicle. B, With the S-flap: by adding a fan-shaped adipose 
flap just above the center of the flap, keeping the same cosmetic result, the skin paddle can be narrower 
than a conventional flap. in many cases, the flap must be elevated with a double pedicle. (green: dis-
carded area, red: perforator of the contralateral pedicle, blue: perforator of the ipsilateral pedicle.)

Table 1. Patient Demographics and History

Patient	
	Characteristics

Sombrero	Flap		
(n	=	40)	(%)

Conventional	Flap	
(n	=	22)	(%) P

Age    
    Mean (range) 48 (33–61) 50 (37–60) 0.381*
BMI    
    Mean (range) 23.3 (17.9–30.9) 22.2 (16.8–27.2) 0.218*
Postoperative 

 radiation therapy
2 (5.0) 2 (9.1) 0.447†

Tobacco use 0 (0) 0 (0) 0.574†
Previous abdominal 

surgery
16 (40.0) 8 (36.4) 0.499†

Systemic disease 1 (2.5) 3 (13.6) 0.124†
Vertical height of 

the flap (cm)
   

    Mean (range) 10.2 (9–12) 13.8 (12–15) <0.001*
Double pedicled flap 21 (52.5) 6 (27.3) 0.048†
*The 2-sample t test.
†The chi-square test.
Bold value indicates statistically significant differences.

Table 2. Complications

Complication
Sombrero	Flap	

(n	=	40)	(%)
Conventional	Flap	

(n	=	22)	(%) P*

Breast    
    Total flap loss 2 (5.0) 0 0.412
    Deformity by partial 

flap loss
1 (2.5) 2 (9.1) 0.285

    Induration by partial 
fat necrosis

4 (10,0) 4 (18.2) 0.294

    Infection 2 (5.0) 1 (4.5) 0.715
    Hematoma 3 (7.5) 0 0.261
    Mastectomy flap 

necrosis
1 (2.5) 1 (4.5) 0.588

Abdomen    
    Wound-healing 

 problems
1 (2.5) 1 (4.5) 0.588

    Seroma after drain 
removal

11(27.5) 3 (13.6) 0.177

    Hernia 0 0 0.574
    Bulging 2 (5.0) 3 (13.6) 0.765
*Fisher’s exact test.
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Vertical	Flap	Setting
For effective use of the horizontal width of the ver-

tically narrow flap, we generally rotate the flap near-
ly 90 degrees medially and mount it vertically on the 
thoracic mound. By doing so, the thickest portion of 
the flap around the umbilicus is set at the nipple and 
areolar region, which generally creates the top projec-
tion of the breast, and the ipsilateral lateral portion 
of the flap can adequately fill the defect of décolleté 
(AC area) and axillary tail (C’ area). To create lower 
pole fullness of the breast (BD area) and to achieve 
good projection with the thin flap, the contralateral 
portion of the flap is folded inward. When the volume 
of the contralateral portion of the flap is excessive, it 
is discarded. In all patients, the skin paddle of the flap 
was deepithelized, except for the defect of the areolar 
portion of the breast (Fig. 2).

Postoperative	Complications	and	Donor	Site	Morbidity
Using our prospectively maintained clinical database, 

information was compiled on the incidence of flap com-
plications after S-flap and C-flap, including total flap loss, 
partial flap loss, partial fat necrosis, infection, hematoma, 
and mastectomy flap necrosis. Partial flap loss was defined 
as a significant portion of the flap becoming necrotic 
due to impaired blood flow and fat lysis, which ultimate-
ly induces prominent deformation of the reconstructed 
breast. Partial fat necrosis was defined as a small portion 
of the fat within the flap becoming necrotic, with palpable 
induration occurring postoperatively but not influencing 
the overall proportions of the reconstructed breast. Do-
nor site complications such as wound-healing problems, 
seroma, and abdominal infection were also assessed. 
In addition, to estimate abdominal morbidity, patients 
in each group were assessed using our original grading 
scale, the abdominal pain, stiffness, and activity scale, at 
6-months postoperative follow-up at the outpatient clinic 
(Table 3).11,12

Statistical	Analysis
The 2-sample t test was used to compare age, BMI, and 

flap height between the S-flap and C-flap groups. The chi-

square test was used to compare the rates of postoperative 
radiation therapy, tobacco use, previous abdominal sur-
gery, systemic disease, and double-pedicled flap. Fisher’s 
exact test was used to examine differences in the occur-
rence of each complication after surgery between the 2 
groups. The Mann-Whitney U test was used to calculate 
statistically significant differences in grading scores for 
abdominal pain and stiffness and patient activity. For all 
statistical analyses, differences with a P value <0.05 were 
considered statistically significant.

RESULTS
Patient demographics and history are summarized in 

Table 1. The mean patient age was 48 years (range, 33–61 
y) in the S-flap group and 50 years (range, 37–60 y) in 
the C-flap group. The mean patient BMI was 23.3 kg/m2 
(range, 17.9–30.9 kg/m2) and 22.2 kg/m2 (range, 16.8–
27.2 kg/m2) in the S-flap and C-flap groups, respectively. 
There was no significant difference in age or BMI between 
the groups. The rates of postoperative radiation therapy, 
tobacco use, previous abdominal surgery, and systemic 
disease, which are thought to influence the incidence of 
flap and donor site complications, also did not statistically 
differ. The mean height of the S-flap was 10.2 cm (range, 
9–12 cm), and that of the C-flap was 14.0 cm (range, 12–
15). Twenty-one of 40 (52.5%) and 6 of 22 (27.3%) S-flaps 
and C-flaps, respectively, employed a double-pedicled 
flap. The mean vertical height of S-flaps was significantly 
smaller than that of C-flaps (P < 0.001). By contrast, the 
rate of double-pedicled flap use was significantly higher 
in the S-flap group than in the C-flap group (P = 0.048).

Postoperative	Complications
Complications of the S-flap and C-flap groups were as 

follows: total flap loss in 2 (5.0%) and zero patients, par-
tial flap loss in 1 (2.5%) and 2 (9.1%) patients, partial fat 
necrosis in 4 (10.0%) and 4 (18.2%) patients, infection in 
2 (5.0%) and 1 (4.5%) patient, hematoma in 3 (7.5%) and 
zero patients, mastectomy flap necrosis in 1 (2.5%) and 
1 (4.5%) patient, abdominal wound healing problems in 
1 (2.5%) and 1 (4.5%) patient, abdominal seroma in 11 
(27.5%) and 3 (13.6%) patients, and bulging in 2 (5.0%) 

Table 3. The APSA Scale

Abdominal	Pain	and	Stiffness Score Patient’s	Activity Score

Pain at just after surgery  In daily life at 6 mo after surgery  
    Painful even when resting in bed 1     Major obstacle and strong limitation 1
    Painful only when moving 2     Moderate obstacle and mild limitation 2
    Mild and I could move than I thought 3     Minor obstacle but no limitation 3
    Almost no pain and I could move well 4     Almost no obstacle and no limitation 4
Pain at 6 mo after surgery  In light sports at 6 mo after surgery  
    Severely painful and very concerned 1     Major obstacle and strong limitation 1
    Painful and concerned 2     Moderate obstacle and mild limitation 2
    Mild and barely-troublesome 3     Minor obstacle but no limitation 3
    Almost no pain 4     Almost no obstacle and no limitation 4
Stiffness at 6 mo after surgery  In hard sports at 6 mo after surgery  
    Severely stiff and very concerned 1     Major obstacle and strong limitation 1
    Stiff and concerned 2     Moderate obstacle and mild limitation 2
    Mild and barely troublesome 3     Minor obstacle but no limitation 3
    Almost no stiffness 4     Almost no obstacle and no limitation 4
APSA, abdominal pain, stiffness, and activity after surgery scale.
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and 3 (13.6%) patients, respectively. There were no cases 
of hernia in either group. No statistically significant dif-
ferences were noted for any complications (Fig. 1). In all 
8 patients (4 [10.0%] in the S-flap group and 4 [18.2%] 
in the C-flap group) who had palpable induration due to 
partial fat necrosis after surgery, the flap was elevated as 
a single-pedicled flap, and the indurations existed in the 
medial portion of the lower pole of the breast (B area), 
where the cephalic portion of zone II of the flap was fold-
ed inside and inserted. In the S-flap group, this area coin-
cided with the fan-shaped adipose flap.

Postoperative	Abdominal	Pain,	Stiffness,	and	Patient	
Activity

There was no significant difference in abdominal 
pain between the groups immediately after surgery or 
6 months after surgery. However, abdominal stiffness in 
the C-flap group was significantly greater than that in the 
S-flap group. By contrast, there was no significant differ-
ence in patient activity 6 months after surgery between the 
groups (Table 4).

DISCUSSION
In Asian patients, 2 important considerations must be 

recognized to achieve good cosmetic results of autologous 
breast reconstruction with reduced abdominal morbidity. 
First, Asian patients tend to be more slender than Western 
patients, and the abdominal flap is generally thin and in-
elastic. According to data from the Organization for Eco-
nomic Co-operation and Development, the mean BMIs 
in the United States and Japan were 28.40 kg/m2 and 
22.69 kg/m2, respectively.13 Recreating the rounded full-
ness of the lower pole and sufficient top projection of the 
breast are cosmetic keys to optimal breast reconstruction. 
However, when the thickness and volume of the flap are 
insufficient, these aims cannot be achieved. These are ma-
jor disadvantages for breast reconstruction in Asians. Sec-
ond, the abdominal skin of Asians is generally not highly 
distensible, with little redundancy.8,10 Therefore, in many 
Asian patients, harvesting a vertically sufficient wide flap 
tends to be difficult. In our experience, when the vertical 
width exceeds 13 cm, the intraoperative tension needed to 

close the abdominal wound increases rapidly, and patients 
tend to complain of long-lasting and bothersome abdomi-
nal stiffness postoperatively. The risk of hypertrophic scar 
formation can also increase at abdominal donor site.8 Paik 
et al14 reported that vertical flap width was a significant 
risk factor for overall abdominal donor-site morbidity in 
Asians. Xu et al10 also reported that the vertical height of 
the flap should be kept below 10 cm. “Less than 10 cm” 
may be unnecessarily stringent, but these findings further 
emphasize that harvesting vertically tall and thick abdomi-
nal flaps is often difficult in Asian patients.

If a thin and narrow flap is set transversely with nearly 
180-degree rotation, as recommended by Blondeel et al,15 
the reconstructed breast tends to become flat and unat-
tractive because it is not sufficiently thick and elastic to 
create a good projection and lower pole fullness. Further-
more, due to the lower vertical width of the flap, the AC 
area of the breast cannot be filled, and defect of décolleté 
remains (Fig. 1B). Thus, in many Asian patients, the trans-
verse flap setting is inefficient, and the cosmetic results of 
breast reconstruction also tend to be poor. In addition, 
both lateral ends of the flap are trimmed substantially 
even though the entire volume of the flap is insufficient 
(Fig. 1B). Therefore, in Asian patients, we generally rec-
ommend the vertical flap setting. Use of the vertical set-
ting can achieve sufficient top projection, good lower 
pole fullness, and good contour of the décolleté area even 
though the flap is thin and narrow (Fig. 2). Nevertheless, 
to fully cover the transverse width of the breast mound, 
it was still necessary to harvest C-flaps with mean vertical 
width exceeding 13 cm (mean 13.8 cm, range: 12–15 cm), 
which is thought to be too wide for most Asian patients.10,14

In immediate breast reconstruction after SSM, the en-
tire breast skin envelope except the nipple and areolar 
complex is maintained, and it is not necessary to fill the 
entire defect with deepithelized skin paddle of the C-flap. 
Thus, we developed the S-flap. The adipose tissue under 
Scarpa’s fascia added just above the umbilicus of the S-flap 
can fill the B area of the breast fully (Figs. 2B, 3). With 
this S-flap design, the vertical height of the skin paddle 
could be significantly reduced (mean 10.2 cm, range:  
9–12 cm), and abdominal stiffness was significantly re-
lieved at 6 months after surgery, even though the rate of 
donor site complications, abdominal pain, and patient ac-
tivity did not significantly differ.

Considering our strategy critically, the vertical flap set-
ting has some drawbacks. Generally, we have to use nearly 
the entirety of zone II and sometimes zone IV in the verti-
cal flap setting. Therefore, the flap must often be elevated 
as a double-pedicled flap to maintain good viability.10,16 In 
our series, fat necrosis was found only in single-pedicled 
flap cases both in the C-flap group and S-flap group. Par-
ticularly in the S-flap, the fan-shaped adipose flap does not 
have subdermal vascular plexus just under skin paddle, 
which is thought to be an important vascular network.17,18 
In addition, as previously reported,19 in zone II of the 
transverse abdominal flap, the cephalic portion above the 
umbilicus has a poorer vascular supply. Therefore, it is 
logical that a double pedicle was required more often in 
cases of the S-flap reconstruction than in the C-flap  recon-

Table 4. Mean Scores of Abdominal Pain and Stiffness, and 
Patients’ Activity

	
Sombrero	

Flap
Conventional	

Flap P*

Abdominal pain and stiffness    
    Pain at just after surgery 2.25 2.55 0.185
    Pain at 6 mo after surgery 3.83 3.64 0.092
    Stiffness at 6 mo after 

surgery
3.44 3.05 0.023*

Patient’s activeness    
    In daily life at 6 mo after 

surgery
3.92 3.95 0.584

    In light sports at 6 mo after 
surgery

3.78 3.77 0.894

    In hard sports at 6 mo 
after surgery

3.56 3.59 0.743

*The Mann-Whitney U test.
Bold value indicate statistically significant differences.
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struction (52.5% and 27.3%, respectively). Shafighi et al.20 
reported an extended deep inferior epigastric perforator 
flap, which is very similar to our S-flap, and emphasized 
the hemodynamic safety of the cranial adipose flap based 
on their clinical results even with a single pedicle. This 
finding is not consistent with our results. However, we ex-
amined flap viability by intraoperative indocyanine green 
angiography in all patients and confirmed poor vascular-
ity in the contralateral half of the adipose flap in many 
single-pedicled S-flap cases (Fig. 3). (See video,	Supple-
mental	 Digital	 Content	 1, which displays intraoperative 
indocyanine green angiogram of the S-flap. With only a 
single pedicle (right side), the circulation of the adipose 
flap of the contralateral side was poor, http://links.lww.
com/PRSGO/A287)

Therefore, we believe a double pedicle to be preferable 
in most S-flap cases. As other authors have reported, the 
vascular network in the vertical direction of the transverse 
abdominal flap is richer than that in the horizontal direc-
tion, and direct linking vessels are developed especially in 
the midline region.21–23 We speculate that the viability of 
the adipose flap of the double-pedicled S-flap is entirely 
maintained despite the lack of subdermal vascular plexus 
(Fig. 3). (See video,	Supplemental	Digital	Content	2, which 
displays adding blood flow from a contralateral pedicle (left 
side), entire part of the adipose flap became viable, http://
links.lww.com/PRSGO/A288)

An additional drawback of this method is the high po-
sition of the abdominal scar after elevation of the S-flap. 
In harvesting the narrow S-flap, the abdominal scar must 

be placed higher than that of the C-flap, which is an inevi-
table disadvantage of the S-flap. However, the scar is still 
at a sufficient height to be covered by normal underwear 
and swimwear, and we think the benefits of the S-flap out-
weigh this drawback (Fig. 4).

Despite these limitations, we believe this vertical set-
ting with S-flap is very useful for immediate breast recon-
struction after SSM in many Asian patients because of its 
superiority in terms of cosmetic results with reduced post-
operative abdominal stiffness. However, considering its in-
dications, the S-flap is not optimal for patients who have 
breasts with high projection of the B area despite having a 
very low BMI. In such patients, the adipose flap at the mid-
dle of the S-flap is too thin to fill the B area of the breast 
sufficiently. In such patients, the C-flap should be chosen, 
and a sufficient volume of deepithelized flap must be 
 inserted into the B area. By contrast, in patients with more 
body fat who have a good abdominal condition, as are 
more common in Western populations, a vertically wide 

Fig. 3. S-flap. Viability of the S-flap: with only a single pedicle (right 
side), the adipose flap of the contralateral side had generally poor 
vascularity. (See video, Supplemental Digital Content 1, which dis-
plays intraoperative indocyanine green angiogram of the sombrero-
shaped flap. With only a single pedicle (right side), the circulation of 
the adipose flap of the contralateral side was poor, http://links.lww.
com/PRSGO/A287) (Blue spot: perforator, blue line: boundary line 
of adequate flap circulation with single pedicle.) By adding a contra-
lateral pedicle and its perforator, the circulation of the adipose flap 
of the contralateral side became viable. (See video, Supplemental 
Digital Content 2, which displays adding blood flow from a con-
tralateral pedicle (left side), entire part of the adipose flap became 
viable, http://links.lww.com/PRSGO/A288). (red spot: contralateral 
perforator, red line: new boundary line of adequate flap circulation 
with double pedicles.)

Video Graphic 1 . See video, Supplemental Digital content 1, which 
displays intraoperative indocyanine green angiogram of the som-
brero-shaped flap. With only a single pedicle (right side), the circula-
tion of the adipose flap of the contralateral side was poor, http://
links.lww.com/PRSGO/A287.

Video Graphic 2 . See video, Supplemental Digital content 2, which 
displays adding blood flow from a contralateral pedicle (left side), 
entire part of the adipose flap became viable, http://links.lww.com/
PRSGO/A288.

http://links.lww.com/PRSGO/A287
http://links.lww.com/PRSGO/A287
http://links.lww.com/PRSGO/A288
http://links.lww.com/PRSGO/A288
http://links.lww.com/PRSGO/A287
http://links.lww.com/PRSGO/A287
http://links.lww.com/PRSGO/A288
http://links.lww.com/PRSGO/A287
http://links.lww.com/PRSGO/A287
http://links.lww.com/PRSGO/A288
http://links.lww.com/PRSGO/A288
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and thick flap can be harvested, and there is no need to 
use a vertical flap setting. In such cases, the transverse flap 
setting is superior because it is simple and usually has no 
need for elevation as a double-pedicled flap. Thus, before 
breast reconstruction, the surgeon should observe each 
patient’s body and breast type carefully and then select a 
flap design and setting based on individual characteristics.

CONCLUSIONS
For immediate breast reconstruction after SSM 

in Asian patients, who tend to have less redundant 
 abdominal skin and thinner subcutaneous tissue than 
Western counterparts, we developed the vertical flap 
setting with newly designed abdominal S-flap and 

achieved cosmetically good results with low abdominal 
morbidity. Reliable viability of the S-flap including a 
medial fan-shaped adipose flap was also indicated, even 
though double pedicles were often required. However, 
the S-flap was not superior to the conventional flap un-
der all circumstances and was unfit for slender patients 
who have breasts with high projection of the B area. 
The vertical flap setting would be also unnecessary for 
patients who have a more favorable abdominal condi-
tion, as is common in Western populations. To achieve 
good cosmetic results in all types of patients, the sur-
geon should observe each patient’s body and breast 
type carefully and select a flap design and setting based 
on individual characteristics.

Fig. 4. a, a 40-year-old woman suffered from left breast cancer (BMi was 21.67 kg/m2). She underwent 
immediate breast reconstruction with vertical setting of an S-flap after SSM. B,c, the images illustrate 
the patient’s appearance 24 months after surgery.
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