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Introduction

Implant-based breast reconstruction is the most frequently 
utilized surgical technique. The breast volume can be 
adjusted based on remained breast tissue and volume 
of inserted implant. Usually, the implant is inserted 
underneath the pectoralis muscle. However, a displacement 
or rippling of the implant can occur, because the chest 
wall and pectoralis muscle has strong tension which makes 
limited space between them (1). In addition, the capsular 
contracture after radiotherapy sometimes may result in 
respiratory discomfort (2,3).

Acellular dermal matrix (ADM) has been used to cover 
and support the inferior aspect of the breast pocket, and 
prevent capsular contracture or dislocation of the implant. 
Although ADM allowed the reconstructed breast to 
maintain its natural contour and shape (4-7), it has some 

complications, such as infection and postoperative seroma 
(8-14). There are some reports that autologous tissue has 
been used for full muscle coverage instead of an ADM (15). 
When implant-based breast reconstruction is performed 
with a latissimus dorsi (LD) muscle flap, the additional 
coverage by the LD muscle will thicken the overlying flap 
which might be positive to the appearance and feeling of 
the breast.

This study was undertaken to compare immediate 
implant-based breast reconstruction using a LD muscle flap, 
which is referred as “LD muscle onlay patch,” and implant-
based breast reconstruction using an ADM. 

Methods

We reviewed a database of patients with breast tumors 
between January 2009 and December 2011. Fifty-six 
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patients (60 breasts) underwent implant-based breast 
reconstruction using either the ADM (n=28) or LD muscle 
onlay patch (n=32). 

All data were collected and analyzed retrospectively, 
and included clinicopathologic characteristics, volumes 
of the resected breast and implant, treatment modalities, 
complications, and cosmetic outcomes. The questionnaire 
survey for cosmetic outcomes was conducted by patients 
and physicians after 4 weeks from radiotherapy based on a 
4-point scoring system, which included the following items: 
overall satisfaction, breast symmetry, shape, softness, and 
tension with movement.

Both groups underwent nipple sparing mastectomy 
with implant-based breast reconstruction. After the breast 
tumor was removed with safety margin, the pectoralis 
major muscle was dissected from the chest wall from the 
lateral to the medial and inferior margins of the muscle. 
A triangular window composed of the lateral margins of 
pectoralis, anterior serratus muscle, and the lateral side 
of inframammary line was covered with the ADM or LD 
muscle onlay patch (Figure 1). In the ADM group, the 
implant was inserted into the breast pocket and the window 
was covered with ADM (Surgimend®, TEI Biosciences 
Inc. Boston, MA, USA). And in the LD onlay patch group, 
the window was enveloped with the LD muscle after an 
appropriate volume of the implant was positioned. The 
extent of the patch is decided after considering the volume 

of the breast prosthesis. Then, anchoring sutures were 
inserted to fix the muscle and prevent displacement of the 
implant. Anchoring sutures should be inserted at 1-cm 
intervals to prevent the escape of the implant and to avoid 
damaging the vasculature of the LD muscle. These sutures 
should avoid the vascular structures of the LD muscle, 
because damage to the vascularity may cause necrosis or 
stiffness of the flap (Figure 2).

Statistical analyses were performed using SPSS ver. 12 
(SPSS, Inc., Chicago, Ill, USA). For comparisons of the 
ADM and LD muscle onlay patch groups, Pearson’s chi-
square test, Fisher’s exact test, and the Wilcoxon-Mann-
Whitney test were performed. The chi-square and Fisher’s 
exact tests were applied for unadjusted categorical variables, 
and the Mann-Whitney test was used for nonparametric 
categorical variables. Continuous data were described as the 
mean ± the standard deviation (SD), and P value less than 
0.05 was considered statistically significant.

Results

The mean age of the patients was 46 years (range,  
24-64 years), and the mean body mass index was 21.8 kg/m2  
(range, 16.4-30.6 kg/m2). The mean follow-up period was 
35.5 months (range, 18.7-53.5 months), and the mean 
interval period between surgery and chemotherapy or 
radiotherapy was 21.3 days (range, 15-32 days).

Figure 1 Implant-based breast reconstruction. (A,C) An acellular dermal matrix (black arrow) and (B,D) the latissimus dorsi muscle (dots) 
are used to cover the triangular window. 
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Clinical characteristics are listed in Table 1; there were 
statistically significant differences between groups in terms 
of implant volume (P=0.022), surgical time (P=0.003), 
and hospital stay (P=0.010). However, the mean volume 
loss of the breast and incidence of complications were not 
statistically different between groups. 

Pathological characteristics were analyzed with 
regard to tumor size, type, multicentricity, overall stage, 
microcalcification of the tumor, differentiation of tumor 
cells, perineural and lymphovascular invasion of tumor cells, 
and hormone receptor status. No tumor characteristics 
showed a significant difference between groups (Table 2).

The postoperative complications occurred in four out of 
28 in the ADM group and one out of 32 in the LD muscle 
onlay patch group. A severe infection of the ADM occurred 
in the ADM group. We removed both the cohesive gel 
implant and ADM immediately, because methicillin-

resistant staphylococcus aureus (MRSA) was detected 
in tissue culture. Other complications were capsular 
contracture after radiotherapy, inflammation, and seroma of 
the implant cavity, which were confirmed by breast MRI. In 
the LD muscle onlay patch group, only one seroma of the 
implant cavity was detected by breast MRI (Table 3). The 
patient, who was diagnosed the second degree of capsular 
contracture in MRI, had no previous surgical history or 
radiotherapy. This contracture occurred on 4 months after 
surgery and 3 months after radiotherapy.

The scores of each item for cosmetic outcomes are 
shown in Table 4 and Figure 3. The LD muscle onlay patch 
group had a greater degree of satisfactory than the ADM 
group in terms of breast symmetry (P<0.001) and breast 
shape (P=0.008). However, in terms of overall satisfaction, 
breast softness and tension with movement were similar 
between groups.

Figure 2 Transverse views of a completed implant-based breast reconstruction. (A) An acellular dermal matrix (black arrow) is placed 
between the inferior border of pectoralis muscle and the inframammary line; (B) the latissimus dorsi muscle onlay patch (dot arrow) is fixed 
with anchoring sutures on the inferior border of the pectoralis muscle and the chest wall at the inframammary line.

Table 1 Comparison of patient characteristics between using acellular dermal matrix group and latissimus dorsi muscle onlay patch group

Characteristics ADM* (n=28) LD† muscle onlay patch (n=32) P value

Age (years, SD) 36.8±11.31 45.8±11.99 0.284

Body mass index (kg/m2, SD) 19.0±2.76 23.4±3.43 0.065

Volume loss (g, SD) 153.9±120.29 299.7±116.03 0.275

Implant volume (cc, SD) 194.5±49.50 155.2±74.25 0.022

OP time (minutes, SD) 198.0±86.06 342.5±54.7 0.003

Hospital stay (days, SD) 6.9±1.52 8.7±1.56 0.010

Follow-up period (mo, SD) 36.2±8.48 34.9±8.60 0.244

Interval period (days, SD) 19.9±6.24 27.9±7.58 0.992

Chemotherapy, n (%) 16 (57.1) 25 (78.1) 0.167

Radiotherapy, n (%) 23 (82.1) 31 (96.9) 0.454

Complication, n (%) 4 (14.3) 1 (3.1) 0.175

*, acellular dermal matrix; †, latissumus dorsi. 
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Table 2 Comparison of clinicopathologic characteristics between using acellular dermal matrix group and latissimus dorsi muscle onlay 
patch group

Characteristics ADM* (n=28) LD† muscle onlay patch (n=32) P value

Mean tumor size (cm, SD) 2.0±1.43 3.8±2.27 0.483

Tumor type, n (%) 0.095

Atypical ductal hyperplasia 4 (14.3) 0

Carcinoma in situ 6 (21.4) 7 (21.9)

Invasive carcinoma 18 (64.3) 25 (78.1)

Multicentricity, n (%) 3 (10.7) 1 (3.1) 0.331

Stage, n (%) 0.673

0 6 (21.4) 7 (21.9)

I 3 (10.7) 0

IIA 7 (25.0) 9 (28.1)

IIB 6 (21.4) 10 (31.3)

IIIA 2 (7.1) 2 (6.3)

IIIB 0 4 (12.5)

Microcalcification on mammography, n (%) 2 (7.1) 3 (9.4) 0.982

Differentiation, n (%) 0.378

Well 7 (25.0) 3 (9.4)

Moderately 9 (32.1) 16 (50.0)

Poorly 2 (7.1) 6 (18.8)

Perineural invasion, n (%) 0.736

Positive 1 (3.6) 1 (3.1)

Negative 17 (60.7) 24 (75.0)

Lymphovascular invasion, n (%) 0.637

Positive 1 (3.6) 3 (9.4)

Negative 17 (60.7) 22 (68.8)

Estrogen receptor, n (%) 0.754

Positive 15 (53.6) 21 (65.6)

Negative 9 (32.1) 11 (34.4)

Progesterone receptor, n (%) 0.126

Positive 13 (46.4) 15 (46.9)

Negative 11 (39.3) 17 (53.1)

c-erbB2 protein, n (%) 0.446

Positive 5 (17.9) 7 (21.9)

Negative 19 (67.9) 25 (78.1)

Triple negative, n (%) 1 (3.6) 3 (9.4) 0.387

*, acellular dermal matrix; †, latissumus dorsi.
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Table 3 Comparison of the incidence of postoperative complications between using acellular dermal matrix group and latissimus dorsi 
muscle onlay patch group

Postoperative complications, n (%) ADM* (n=28) LD† muscle onlay patch (n=32)

Inflammation in cavity 1 (3.6) 0

Seroma in cavity 1 (3.6) 1 (3.1)

Capsular contracture (grade II) 1 (3.6) 0

Severe infection of covering material 1 (3.6) 0

*, acellular dermal matrix; †, latissumus dorsi.

Table 4 Comparision of cosmesic outcomes between using acellular dermal matrix group and latissimus dorsi muscle onlay patch group

ADM* (n=28) (%) LD† muscle onlay patch (n=32) (%)
P value

Excellent Good Fair Poor Excellent Good Fair Poor

Overall satisfaction 9 (32.1) 15 (53.6) 2 (7.1) 2 (7.1) 16 (50.0) 11 (34.4) 5 (15.6) 0 0.429

Breast symmetry 5 (17.9) 14 (50.0) 9 (32.1) 0 20 (62.5) 11 (34.4) 1 (3.1) 0 <0.001

Breast shape 9 (21.1) 13 (46.4) 6 (21.4) 0 16 (50.0) 13 (40.6) 3 (9.4) 0 0.008

Breast softness 7 (25.0) 16 (57.1) 4 (14.3) 1 (3.6) 13 (40.6) 15 (46.9) 3 (9.4) 1 (3.1) 0.217

Tension with movement 17 (60.7) 8 (28.6) 2 (7.1) 1 (3.6) 24 (75.0) 5 (15.6) 3 (9.4) 0 0.450

*, acellular dermal matrix; † latissumus dorsi.

Figure 3 Cosmetic outcomes after implant-based breast reconstruction. (A,C,E) Pre- and (B,D,F) post-operative views after implant-based 
breast reconstruction with latissimus dorsi muscle onlay patch.
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Discussion

Oncoplastic breast surgery has been performed with 
autologous flaps or artificial implants. In cases of breast 
reconstruction after mastectomy or nipple sparing 
mastectomy, implant-based breast reconstruction is 
primarily performed. Because an excessive movement or 
displacement of the implant can occur when the implant is 
put into the breast cavity, the implant should be inserted 
under the muscle in a fixed position. However, the full 
muscle coverage for the implant does not only limit the 
space for the implant but is usually not possible to be 
achieved, because the pectoralis muscle anatomically does 
not reach so far down to cover the lower lateral part of the 
implant. Even with additional intraoperative lifting of the 
serratus muscle a full coverage in the lower lateral aspect of 
the breast is hardly to achieve. Thus, breast surgeons have 
used an ADM to cover and support the lateral and inferior 
aspects of the cavity, allowing expansion of the space and 
prevention for displacement of implant (1,7,10,14). 

A single stage reconstruction is beneficial regarding 
postoperative capsule fibrosis then this could also be 
achieved with an implant only reconstruction straight 
underneath the skin too, or with a reconstruction with 
the use of LD muscle flap (3,11,16). Implant-based breast 
reconstruction with ADM allows a natural breast contour 
with the formation of a neo-inframammary fold. However, 
postoperative seroma or infection is the most frequent 
complication (10). When, a severe infection occurred, 
the ADM or prosthesis should be removed immediately. 
In our study, there was one case of methicillin-resistent 
staphyllococcus aureus infection of the ADM. We removed 
the ADM and prosthesis immediately and delayed breast 
reconstruction was planned after chemotherapy and 
radiotherapy. Although this complication arose before 
adjuvant treatment in our study, we might expect the 
higher incidence of infection in patients who received 
chemotherapy or radiotherapy.

When breast symmetry cannot be achieved with 
an autologous flap, such as using a transversus rectus 
abdominis myocutaneous flap, or is impossible because 
of old age or underlying disease, implant-based breast 
reconstruction can be planned. However, breast symmetry 
would not be acceptable only with large volume of implant 
in ptotic breasts, because the reconstructed breast would be 
firm and elastic compared to the contralateral breast (17). 
To obtain high-quality of breast symmetry and shape, breast 
reconstruction should be performed with an autologous 

flap and any insufficient breast volume can be filled with the 
implant. In implant-based breast reconstruction using an 
LD muscle flap, a triangular window can be covered with a 
LD muscle flap instead of an ADM. And it is able to reduce 
the incidence of postoperative infection, even in patients 
who received chemotherapy or radiotherapy. And because 
the LD muscle onlay patch is thicker than ADMs, it can 
also prevent radiotherapy-induced capsular contracture, 
which tends to occur when the implant is close to the skin 
(2,15).

In performing breast reconstruction using an LD 
muscle onlay patch, there are some limitations. Breast 
reconstruction using an LD muscle needs an additional 
surgery which takes a relatively long time, and it can cause 
donor site morbidity (18). And flap necrosis can occur 
when the anchoring suture to fix as patch type. However, 
the surgical technique is quite easy and provides excellent 
cosmetic outcomes (19). In a recent study, we verified that 
using the LD muscle onlay patch method is not inferior 
to the ADM method. Although the surgical time and 
hospital stay for the LD muscle onlay patch group were 
both significantly longer than that of the ADM group, this 
method was not harmful to the patients. Additionally, the 
incidence of postoperative complications was lower in the 
LD muscle onlay patch group, even if this decrease did 
not show statistical significance. Furthermore, satisfaction 
with regard to breast symmetry and shape was significantly 
higher in the LD muscle onlay patch group.

The surgeons should strive to achieve satisfactory 
cosmetic outcomes with regard to breast volume, breast 
symmetry, and breast shape. Implant-based breast 
reconstruction using a concurrent autologous tissue flap 
would achieve some of these outcomes. In conclusion, the 
implant-based breast reconstruction using an LD muscle 
onlay patch is a feasible surgical technique achieving 
good cosmetic outcomes as well as fewer postoperative 
complications compared to the using ADM method. 
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