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combined with a silicone implant, following tissue
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We performed the proposed technique in four patients, in whom the weight of the resected Fax: +81-287-39-3001

tissue during mastectomy was >500 g and the depth of the inframammary fold (IMF) was E-mail: ishinao0916@gmail.com
>3 cm. After over-expansion of the lower portion of the skin envelope by a tissue expander,

the LD m-c flap was transferred to cover the lower portion of the breast defect and to

achieve a ptotic contour, with the skin paddle set at the posterior aspect of the reconstructed

breast. An SBI was then placed in the rest of the breast defect after setting the LD m-c flap.

No major complications were observed during the follow-up period. The proposed technique

resulted in symmetrical and aesthetically satisfactory breasts with deep IMFs, which allowed

proper fitting of the brassiere, following large and ptotic breast reconstruction.
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mmary fold (IMF) should also be as symmetrical as possible to
enable proper fitting of the brassiere. A transverse rectus ab-

In breast reconstruction, the shape of the reconstructed breast dominalis myocutaneous (TRAM) flap with revision surgery
should be symmetrical with that of the contralateral breast to for the contralateral breast is the first treatment option for large
achieve a favorable aesthetic outcome. In addition, the inframa- and ptotic breast reconstruction. However, some patients with
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large and ptotic breasts are not candidates for a TRAM flap and
revision surgery for the contralateral breast, and cannot achieve
symmetrical breasts by implant-only breast reconstruction. A la-
tissimus dorsi myocutaneous (LD m-c) flap and silicone breast
implant (SBI) may be applied for breast reconstruction in such
patients.

LD m-c flaps and SBIs have been mainly used for large breast
reconstruction patients who have a skin infection due to an SBI
or a skin disorder following radiotherapy, and for patients in
whom the TRAM flap cannot be used [1-3]. In this method,
the LD m-c flap is used to improve the upper thoracic morphol-
ogy, the SBI is used to improve the lower thoracic morphology,
and a skin island is exposed in the anterior view. However, it re-
mains challenging to provide a symmetrical shape for the recon-
structed breast, to create a deep IMF, and to avoid the exposure
ofa skin island.

Our study aimed to describe a novel technique to overcome
these challenges, in which a LD m-c flap was used to improve
the lower thoracic morphology, an SBI was used to improve the
rest of the thoracic morphology after setting the LD m-c flap,
and a skin paddle was placed at the posterior aspect of the re-
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constructed breast following tissue expander surgery.

IDEA

Between May 2016 and January 2017, we performed 2-stage
breast reconstruction using an LD m-c flap and SBI following a
simple mastectomy and immediate tissue expander insertion in
four patients with breast cancer. This study included candidates
for whom the weight of the resected tissue during mastectomy
was > 500 g and the rostrocaudal distance along the chest wall
between the lowest point of the breast and the IMF (the depth
of the IMF) was >3 cm, and for those who did not want to re-
ceive breast reconstruction using a TRAM flap and revision sur-
gery for the contralateral breast. None of the patients had a his-
tory of radiation therapy, and two patients had previously un-
dergone postoperative adjuvant chemotherapy. The characteris-
tics of all patients are shown in Table 1.

We selected the expander (Allergan, Dublin, Ireland) accord-
ing to the parameters of the contralateral breast and inserted the
expander 2 cm below the lowest point of the contralateral breast
to expand a skin envelope in the lower portion. We aimed to

Table 1. Patient characteristics

F BMI Breast parameter Regnault |\.c f RW Full saline  Follow-up
Case ) (kg/em?) Height Width  Projection Classification fem) ) volume period
(cm) (cm) (cm) (grade) (mL) (mo)

1 40 24.6 12.0 135 7.3 2 3.8 768 750 21

2 41 275 15.5 164 46 3 45 620 830 17

3 46 351 12.0 17.0 4.4 3 4.4 586 980 17

4 57 30.6 12.5 515 5.8 2 4.1 611 820 13
BMI, body mass index; IMF, inframammary fold; RW, weight of the resected tissue during mastectomy.

Fig. 1. Preoperative view after full expansion

(A) Case 1, (B) case 2.
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Fig. 2. Transfer of the LD m-c flap
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A pedicled latissimus dorsi myocutaneous (LD m-c) flap was transferred to the lower portion of the breast defect using an inframammary fold in-

cision. (A) Case 1, (B) case 2.

perform expansion until the skin envelope was approximately
1.3 times as large as the contralateral breast, which was chosen
based on a consideration of shrinkage of the skin envelope ac-
cording to the volume of saline in each expander and the degree
of expansion of the skin envelope. Expander replacement was
performed at least 3 months after saline injection was complet-
ed (Fig. 1).

The pedicled LD m-c flap was harvested with the skin paddle
located obliquely, extending to the area superior to the iliac
crest. The thoracodorsal nerve was preserved. Preoperatively,
we estimated the LD weight according to the formula described
in a previous report [4]. We then estimated the weight of the
SBI (Allergan) from the estimated LD weight and the weight of
the resected tissue during mastectomy. The weight of the LD
m-c flap decreases postoperatively because of its atrophy to less
than the estimated LD weight; therefore, the sum of the esti-
mated LD weight and the SBI weight should be more than the
weight of the resected breast tissue. The dimensions of the SBI
were selected according to the height and width of the contralat-
eral breast measured with a ruler and the projection of the upper
portion of the contralateral breast measured using ultrasound.
Therefore, we prepared several kinds of SBIs, which were all of
the anatomical type.

A skin incision was made at a site symmetrical to the IMF of
the contralateral breast. The tissue expander was removed and
the pedicled LD m-c flap was transferred to the lower portion of
the breast defect, with the skin paddle placed at the posterior as-
pect of the reconstructed breast (Fig. 2). After setting the LD
m-c flap, the appropriate SBI was decided according to the di-
mensions of the rest of the breast defect and placed under the
pectoralis major muscle without making contact with the distal
flap to reduce the risk of postoperative infection due to the un-
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Fig. 3. Placement of the flap and implant

A silicone breast implant (SBI) was placed in the rest of the breast
defect after setting the latissimus dorsi myocutaneous (LD m-c) flap
under the pectoralis major muscle, above the LD. The LD m-c flap
was rolled distally, without making contact with the SBI due to the
unreliable circulation of the distal flap. PM, pectoralis major muscle.

Caudal extension of
adipose tissue

Skin paddle

reliable circulation of the distal flap (Fig. 3). The flap volume
can be controlled to reduce the size of the distal and rolled flap.
We recommend choosing the flap volume based on a consider-
ation of postoperative atrophy.

Touch-up surgery was performed at approximately 3 months
after reconstruction with the LD m-c flap and SBI. We evaluated
the postoperative results, which included aesthetic results and
depth of the IMF 1 year after reconstruction with an LD m-c
flap and SBI. Postoperative aesthetic results were evaluated ac-
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Fig. 4. Postoperative view after reconstruction with proposed technique

After reconstruction using the proposed technique, volume reduction of the flaps and nipple-areola plasty were performed. We successfully
achieved symmetrical and satisfactory aesthetic results. (A) At 1 year and 6 months after reconstruction and 1 year and 3 months after touch-up
surgery with the proposed technique in case 1. (B) At 1 year and 4 months after reconstruction and 1 year and 1 months after touch-up surgery
with the proposed technique in case 2. (C) At 1 year and 6 months and 1 year and 3 months after touch-up surgery after reconstruction in case 1,
a symmetrical position of the bilateral inframammary fold was observed.

Table 2. Intraoperative and postoperative results

Case Skin paddle Rostrocaudal LD flap Estimated LD SBI SBI dimensions Resulting IMF  Cosmetic
(height x width, cm) (heightx width, cm)  weight (g)  weight (g) (heightx width x projection, cm)  depth (cm) result

1 7.5%18.0 135X 18.0 316 550 13.2X145%X6.7 35 Good

2 7.0%19.0 8.0 19.0 376 425 120X 145%4.8 4.7 Good

3 6.5%21.0 10.0x21.0 534 270 105X 15.0% 3.6 4.8 Good

4 7.0x20.0 10.0x20.0 440 360 12.0X 145X 4.0 4.2 Good

LD, latissimus dorsi; SBI, silicone breast implant; IMF, inframammary fold.

cording to three grades (good, fair, and poor) jointly with each
patient, considering patients’ satisfaction.

The protocol for this study was approved by the relevant insti-
tutional review board (C-165), and all authors adhered to the
Strengthening the Reporting of Observational Studies in Epide-
miology (STROBE) guidelines. All patients provided written
informed consent for the publication of this article and the use
of their images.

During the follow-up period, there were no major complica-
tions, such as infection, flap necrosis, and SBI deviation, associ-
ated with reconstruction using the LD m-c flap and SBI. Touch-
up surgery under local anesthesia involved volume reduction of
the flaps and nipple-areola plasty.

We achieved a symmetrical breast contour and IMF, allowing
for proper fitting of the brassiere in all cases. Additionally, we
achieved satisfactory aesthetic results since the skin paddle was
not visible in the frontal view (Fig. 4). The estimated weight
and size of the flaps, weight and dimensions of the SBI, and

postoperative results are shown in Table 2.

DISCUSSION

Breast reconstruction with the LD m-c flap and SBI was first re-
ported by Bostwick et al. [S] and has been used generally since.

In the 1970s, a radical mastectomy, including resection of the
pectoral major and minor muscles, was usually performed;
therefore, the LD or LD m-c flap was often used to provide safe
coverage of the SBL. However, the development of the TRAM
flap and tissue expanders have led to limitations in the applica-
tion of the LD-mc flap and SBI; furthermore, mastectomy pro-
cedures became less invasive, allowing preservation of the pec-
toral muscle. Until now, studies regarding the use of the LD m-c
flap and SBI in implant-based reconstruction have reported its
use after radiotherapy or when a TRAM flap was unavailable
[1,2]. In patients with less ptotic breasts, this method reduced
exposure of a skin island by using a tissue expander [6]. Breast
reconstruction with autologous tissue and artificial materials
tends to be complicated; therefore, the LD m-c flap and SBI
may not be the first treatment choice.

In breast reconstruction with a LD m-c flap and SBI for skin
that is thin and scarred due to infection or radiotherapy, the flap
is usually used to replace and reinforce a skin envelope, while
the rest of the defect is covered by the SBI. In breast reconstruc-
tion with a LD m-c flap and SBI for a large breast not suitable
for a TRAM flap, until now, the procedure has been as follows: a
skin incision is made at the mastectomy scar; the flap then cov-
ers the upper thoracic morphology, and the SBI is used to im-
prove the lower thoracic morphology. However, it is difficult to
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create a deep IMF and to avoid the exposure of a skin island.
Furthermore, in an implant-only based reconstruction, even if a
tissue expander is used, there are limitations to the depth of the
IMF that can be created [7].

The proposed technique enables the creation of a deep IMF
with the skin paddle of the LD m-c flap set at the posterior as-
pect of the reconstructed breast and a high projection at the in-
ferior site using both the LD m-c flap and an SBI. In addition, it
uses an expanded skin envelope in the lower portion of the
breast to achieve a symmetrical, ptotic breast while controlling
the flap volume. Furthermore, an invisible skin paddle in the
frontal view results in highly favorable aesthetic outcomes. In re-
cent breast reconstructions, many patients desire a less invasive
method; however, some are not candidates for a TRAM flap
and revision surgery for the contralateral breast even though
they have large and ptotic breasts. For such patients, the pro-
posed technique can be used to achieve satisfactory results with
minimal complications.

Over-expansion should be performed to create a skin envelope
of sufficient size for patients with highly ptotic breasts. The peak
of projection in a large and ptotic breast is located at the inferior
site, and the height of the rest of the breast defect after setting
the LD m-c flap is less than its width in many cases; therefore,
an anatomical implant was generally selected rather than a
round implant. To avoid a bi-lobed appearance with the SBI and
the LD m-c flap, we overwrapped the LD m-c flap with the low-
er portion of the SBI. It may be possible to avoid a bi-lobed ap-
pearance in patients with a thick skin envelope.

In the literature, 5% to 50% of patients required further surgery
for exchange or temporary removal of an SBI, and furthermore,
10% of patients needed definitive removal of the SBI at a later
date [8-10]. Photographic assessment of the long-term results
showed that the objective aesthetic results were insufficient in a
considerable number of cases [9]. The reconstructed breast
may evolve over time differently from the contralateral breast,
making predictions challenging, which can cause it to be diffi-
cult to achieve long-term symmetry [10]. The SBI was placed
above the LD m-c flap in the present cases; thus, it was not ex-
pected to be influenced by postoperative contracture of the LD
m-c flap. Many complications in breast reconstruction using the
LD m-c flap and SBI have been reported, as described above,
and the technique proposed in the present study has not been
reported to date; therefore, larger case studies of the proposed
technique with careful long-term follow-up are needed. The pa-
tients in this study provided sufficient informed consent, includ-
ing the possibilities of postoperative revision; SBI dislocation,
collapse, and infection; and unexpected complications.

The weight of breasts that can be reconstructed with the pro-
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posed technique should be considered. The maximum weight
of an applicable SBI in general clinical experience is about 600 g,
and the weight of a harvestable LD m-c flap ranges from 100 to
400 g [4,11]. Therefore, patients with a contralateral breast
weight of <800 g are eligible for this technique considering the
postoperative atrophy of the flap. Furthermore, it may be diffi-
cult to apply this technique in patients with a very high projec-
tion or a peak of projection located in the most inferior area in
the contralateral breast.

In conclusion, although further research may be required, in-
cluding studies with a larger sample size and careful long-term
follow-up, the present study showed that this technique may be
useful in patients with large and ptotic breasts who are not can-
didates for a TRAM flap. The LD m-c flap technique could
overcome limitations of the treatments that are currently in

wide use.
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