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INTRODUCTION
Implant-based breast reconstruction is the most com-

monly performed reconstructive surgery after mastec-
tomy. Historically, subpectoral implant placement was 
predominant, using the surrounding soft tissue to envelop 
the implant.1 However, because of the risk of animation 
deformity during subpectoral implant placement, a new 
technique to place breast implants with acellular der-
mal matrix (ADM) in the original anatomical location 
within the prepectoral space has emerged.2 The implant 
wrapped with the ADM is placed above the pectoralis 
major in the anatomic space previously occupied by the 

breast parenchyma.3 Over time, surgeons have developed 
various methods to wrap the implant with ADM, each with 
its unique benefits.4,5 We also devised an easy ADM wrap-
ping method without the complicated design process used 
in previously presented methods. This method can maxi-
mize aesthetic advantages by covering the postmastectomy 
space, which may not be covered in the other methods.

SURGICAL TECHNIQUE
We conduct implant wrapping with one large, thick 

ADM. We mainly use a single square-shaped ADM without 
a slit incision. It depends on the volume of the resected 
breast parenchyma, but most sheets are 16 × 16 cm² or 
larger and 2- to 3-mm thick. Before use, we wash the ADM 
with normal saline and a 0.5% diluted povidone-iodine 
solution carefully to remove the residues and preserva-
tives. Minimal slit incisions are made, and the cleaned 
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Summary: In prepectoral breast reconstruction, the acellular dermal matrix (ADM) 
is commonly used to envelop breast implants. Various wrapping methods have 
been proposed. We present a simple but aesthetic method (ie, the ray method) for 
wrapping in prepectoral breast reconstruction. Without any complicated design, 
we folded the four corners of one large ADM and sewed them together to com-
pletely envelop the implant. Then, the 6 o’clock corner of the ADM envelope was 
folded up and sutured to make a pentagonal shape. The other corners of the ADM 
envelope were quilted to determine the position and movement of the internal 
implant. Additional sutures were placed on the ADM envelope to separate the 
implant from the host tissue. The folded 6 o’clock corner was cut to a convex con-
tour and had a diagonal gap to prevent the collection of fluid in the ADM enve-
lope. Finally, the wrapped implant was inserted in the postmastectomy space, and 
the ADM envelope was spread widely to support soft tissue effectively. This simple 
design is straightforward for inexperienced surgeons and reduces operation time. 
The position and movement of the breast implant in the ADM envelope can be eas-
ily controlled by using quilted sutures. Subclavian depression and step-off deformi-
ties can be minimized by this wide-stretched ADM. By total coverage with a large 
ADM, the breast implant is separated from the surrounding tissue, and foreign 
body reactions are reduced. This method is reliable for maximizing the aesthetic 
advantages of prepectoral direct-to-implant breast reconstruction. (Plast Reconstr 
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ADM is placed with its epidermal layer of ADM facing 
the implant. We fold the four corners of the ADM and 
sew them together to completely envelop the implant. 
Then, the 6 o’clock corner of the ADM envelope is folded 
and sutured to make a pentagonal shape 3-0 Monocryl 
(Ethicon, Inc., Somerville, N.J.). The other 3 o’clock, 
9 o’clock, and 12 o’clock corners of the ADM envelope 
are quilted to determine the position and movement of 
the internal implant. Additional sutures are placed on 
the ADM envelope to enclose the implant. The folded 
6 o’clock corner is cut to a convex contour and has two 
diagonal gaps. When the ADM envelope is naturally low-
ered by gravity, the overall shape of the ADM envelope 
becomes a pentagon with an elongated 12 o’clock corner, 
resembling a ray with a long tail. Therefore, we name this 
ADM wrapping technique the ray method. This pentago-
nal ADM envelope can reproduce the natural ptotic breast 
shape by gravity. In addition, the convex 6 o’clock corner 
of the ADM envelope can create a natural round inframa-
mmary fold.

Finally, the wrapped implant is inserted in the postmas-
tectomy space, and the ADM envelope is spread widely. 
This wide-stretched ADM envelope fills the space previ-
ously occupied by the breast parenchyma and provides an 
additional volume. It has the advantage of being able to suf-
ficiently reinforce soft-tissue defects after mastectomy. The 
additional ADM envelopes surrounding the breast implant 
can serve as a suturing point on the chest wall with 1-0 poly-
glactin 910 (Vicryl; Ethicon, Somerville, N.J.). (See figure, 
Supplemental Digital Content 1, which shows how the acel-
lular dermal matrix envelope is spread out to fill the post-
mastectomy space effectively and provides an additional 
volume previously occupied by the breast parenchyma, 
and the additional acellular dermal matrix envelopes sur-
rounding the breast implant can serve as a suturing point 
on the chest wall. http://links.lww.com/PRSGO/D217.) 
Surgeons can easily determine the position of the breast to 
be reconstructed by fixing the ADM envelope to the upper, 
medial, or lateral chest wall. [See Video 1 (online), which 
demonstrates each stage of the ray method.]

DISCUSSION
Using the ray method, the creation of the ex vivo 

ADM envelope is performed quickly without complicated 
designs or many sutures, thereby avoiding delays in sur-
gery. In addition, simultaneously, the assistant doctor 
can perform hemostasis, irrigation, skin assessment, and 
drainage tube insertion inside the postmastectomy space.6

The wide-stretched ADM envelope supports a cavity 
that is difficult to fill with the implant alone. By suturing 
this extra ADM envelope to the chest wall, the operator 
can easily position the ADM envelope where more soft- 
tissue support is needed and prevent unexpected migra-
tion of the breast implant. In prepectoral direct-to-implant 
breast reconstruction, a step-off deformity and depression 
of the subclavian regions may occur.7 Our wide-stretched 
ADM envelope has a gentle slope that effectively covers 
the edges of the implant, minimizing the risk of step-off 
deformity. Moreover, the elongated 12 o’clock corner of 

the ADM envelope provides sufficient support for the 
depression of the upper pole of the breast or the subcla-
vian area (Fig. 1). The 2- to 3-mm thick ADM envelope 
also serves to prevent the direct exposure of the implant 
just beneath the skin, which can reduce the risk of implant 
rippling. Inside a separated cavity created by the ADM 
envelope, the implant can float and move freely. This 
mimics the natural movement of the breast. The range 
of motion and the position of the implant inserted into 
the body can be easily adjusted by quilted sutures. These 
advantages of the ray method may reproduce the aestheti-
cally pleasing shape and movement of the reconstructed 
breast with high postoperative patient satisfaction (Fig. 2).

In our method, a single large ADM completely encases 
the implant, thereby eliminating direct contact between the 
implant and the surrounding host tissue. This can poten-
tially lower the probability of foreign body reactions and 
capsular contracture.8 Based on the author’s experience, 
implants up to a maximum size of 350cm3 could be com-
pletely covered using a single piece of ADM. However, the 
total coverage of the implant by nonfenestrated ADM may 
cause overlapped folds and bunching, increasing the risk of 
postoperative fluid accumulation.9 To address this concern, 

Takeaways
Question: How can a simple yet aesthetic breast be 
achieved in prepectoral breast reconstruction?

Findings: The study highlighted the ray method, a sim-
ple, aesthetic technique in which a large acellular dermal 
matrix is folded at its corners and sewn to completely cover 
the implant, creating a pentagonal shape. This method 
allows for precise control over the implant’s position and 
is effective in replicating a natural breast appearance.

Meaning: The ray method offers a straightforward, effec-
tive strategy for enhancing aesthetic outcomes in pre-
pectoral breast reconstruction by wrapping implants in 
acellular dermal matrix, simplifying the procedure for 
surgeons and reducing operation time.

Fig. 1. Coronal and sagittal views. A, Coronal view: the wide-
stretched ADM envelope has a gentle slope that covers the blunt 
edges of the implant and minimizes step-off deformity. B, Sagittal 
view: the elongated 12 o’clock corner of the ADM envelope can suf-
ficiently support the depression of the upper pole of the breast or 
the subclavian area.
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several slit incisions were performed in the ADM envelope, 
and two drainage tubes were inserted during the surgery. 
One was placed through diagonal gaps into the inner ADM 
envelope, whereas the other was positioned in the postmas-
tectomy space outside the ADM envelope. Between January 
2020 and December 2022, seroma occurred in 13 (7.6%) 
out of a total of 171 patients. Additional long-term follow-
up and research are necessary to discuss other complica-
tions and the long-term safety of this method.
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Fig. 2. A 50-year-old patient underwent left breast reconstruction with the breast implant wrapped in 
ADM using the ray method. A, Preoperative clinical photograph. B, Postoperative clinical photograph at 7 
months. The reconstructed breast reproduces the natural ptotic breast shape symmetrically with the con-
tralateral side. The upper pole of the left breast has sufficient fullness, like the opposite nonoperated breast.
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