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W ith the recent reintroduction of shaped co-
hesive silicone gel implants for breast re-
construction, plastic surgeons once again 

have an elevated level of control when considering 

breast shape and contour. Between 1991 and 2005, 
most plastic surgeons in the United States were only 
able to use round or shaped saline implants because 
of the moratorium placed on silicone gel devices by 
the Food and Drug Administration (FDA). In 2005, 
the use of round silicone gel implants was permitted 
as the FDA lifted the moratorium. Round saline and 
silicone gel implants continue to be useful; however, Received for publication November 6, 2013; accepted January  
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Background: With the reintroduction of shaped silicone gel implants in 
the United States, questions regarding indications and outcomes for each 
are likely. The purpose of this article is to review the author’s early experi-
ence using shaped and round implants for breast reconstruction over a 
14-month consecutive interval.
Methods: Breast reconstruction using shaped or round implants was per-
formed on 69 women that included shaped silicone gel devices in 49 and 
round devices in 20. Patients were evaluated based on nipple-sparing vs 
skin-sparing mastectomy, 1-stage vs 2-stage, radiation therapy, unilateral vs 
bilateral, occurrence of complications, and follow-up.
Results: Of the 49 patients (78 breasts) who had shaped implants, reop-
eration was necessary in 6 patients (12.2%) and in 7 breasts (9%). This 
was secondary to infection in 2 breasts, capsular contracture in 2 breasts, 
incisional dehiscence in 1 breast, asymmetry in 1 breast, and exposure in 
1 breast. Of the 20 patients (28 breasts) who had round implants, reopera-
tion was necessary in 2 patients (10%) and 2 breasts (7.1%) and included 
the removal of the device secondary to a late infection in 1 patient and the 
correction of a malposition (double bubble deformity) in 1 patient. There 
were no malpositions involving the shaped silicone gel implants.
Conclusions: Both shaped and round silicone gel devices can result in  
natural aesthetic outcomes. Shaped devices are preferred for contouring 
the upper pole and for optimizing breast projection. Round devices are 
preferred when the upper pole is not deficient and the patient desires soft-
er breasts. Longer follow-up studies will be necessary. (Plast Reconstr Surg 
Glob Open 2014;2:e116; doi: 10.1097/GOX.0000000000000068; Published  
online 10 March 2014.)
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the degree of control with regard to breast shape 
and contour can be limited in some situations.

With the recent approval of shaped silicone gel 
implants by the FDA in 2012 (Sientra, Santa Barbara, 
Calif.) and 2013 (Allergan, Irvine, Calif.) (Mentor, 
Santa Barbara, Calif.), all 3 manufacturers are able 
to distribute these devices to plastic surgeons across 
the United States. Using these shaped devices, plas-
tic surgeons can select the appropriate implant to 
optimally match the “footprint” of the natural breast 
and achieve better control of height, width, and pro-
jection. However, because these devices are shaped 
and textured, proper use of these implants requires 
certain technical maneuvers that must be appreci-
ated to deliver an outcome that is predictable, repro-
ducible, and aesthetically desirable.1–3

This article will review the author’s early experi-
ence using shaped silicone gel implants as well as 
round silicone gel and saline implants for primary 
and secondary breast reconstruction with an empha-
sis on indications and outcome.

METHODS
Over a 14-month period (August 2012–September 

2013), a total of 69 patients had breast reconstruc-
tion or revision using shaped or round implants. Of 
these, 49 patients had implantation of shaped sili-
cone gel implants and 20 had implantation of round 
implants. The shaped implants were stratified based 
on the manufacturer: Sientra (Santa Barbara, Ca-
lif.) and Allergan (Irvine, Calif.). Use of the Sientra 
devices began in August 2012 and use of Allergan 
devices began in February 2013. The Mentor (Santa 
Barbara, Calif.) shaped devices were not used be-
cause they had not been approved for routine use by 
the FDA during the specified time interval. Included 
within the shaped implant cohort were 35 patients 
who received a Sientra implant (19 bilateral, 16 uni-
lateral) and 14 patients who received an Allergan 
implant (8 bilateral, 6 unilateral). Thus, a total of 
76 breasts were reconstructed with a shaped implant.

During the same interval, 20 patients had breast 
reconstruction or revision using a round implant. 
These were also stratified based on manufacturer 
that included Mentor (8 patients, 6 unilateral, 2 bi-
lateral), Allergan (8 patients, 4 unilateral, 4 bilater-
al), and Sientra (4 patients, 2 unilateral, 2 bilateral). 
Thus, a total of 28 breasts were reconstructed using 
a round implant.

Patient demographics and complications for the 
Allergan, Sientra, and round device cohorts are list-
ed in Tables 1–3 and include patient age, type of im-
plant, 1-stage vs 2-stage, nipple-sparing mastectomy 

(NSM) vs skin-sparing mastectomy, unilateral vs bi-
lateral, radiation therapy, and follow-up.

Technique
The technique for using a shaped or round im-

plant is different and due, in part, to differences 
in cohesivity, surface texturing, and periprosthetic 
pocket dimensions. Shaped implants are highly co-
hesive, less deformable, and more firm than round 
implants. Shaped implants are always textured to 
minimize the incidence of malrotation, whereas 
round devices can be smooth or textured. Using the 
shaped devices, strict attention to the dimensions of 
the breast pocket is necessary to minimize the risk of 
malrotation.

The indications for using a shaped device are 
variable. In general, a shaped device is preferred in 
women with a long torso that need additional vol-
ume in the upper pole to minimize the scalloping 
deformity that sometimes occurs. Shaped devices 
are also useful in women who desire increased pro-
jection. Of the available shaped silicone gel devices, 
the Sientra round base provides the most projection 
for a given volume. Round devices are typically in-
serted in patients with a shorter torso that do not 
need additional upper pole fill volume. They are 
also useful in women who desire a softer breast. All 
patients are given the opportunity to examine and 
feel a shaped and a round device to facilitate the 
decision-making process.

The technique for using shaped silicone gel de-
vices is different than that of round devices. In cases 
where a tissue expander is being exchanged for a 
shaped implant, the shaped implant must be placed 
in a pocket that configures to a “hand-in-glove” fit. 
This may entail performing a capsulorrhaphy with 
or without reinforcement using an acellular dermal 
matrix (ADM). In cases where a shaped implant is 
used for 1-stage reconstruction, the use of an ADM 
has proven very useful to control the dimensions of 
the pocket and for tissue support.4,5 In all cases of 1- 
and 2-stage prosthetic reconstruction, an ADM was 
used at the initial operation for tissue support, com-
partmentalization, and to prevent “window-shading” 
of the pectoralis major muscle.

The orientation of the device is critical when 
inserted into the breast pocket to prevent malrota-
tion. With the Sientra device, the orientation line is 
aligned vertically. With the Allergan device, the ori-
entation pads are vertically aligned. The positioning 
of both devices is important and is typically achieved 
by placing the inferior base of the device at the de-
sired inframammary fold. In 3 patients (5 breasts), 
an ADM was used to support a capsulorrhaphy per-
formed at the time of device exchange to a shaped 
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silicone gel implant. In most cases, a closed suction 
drain is usually used.

With round devices, the pocket dimensions are 
important but not as critical. In cases where a tissue 
expander is being exchanged for a round implant, 
an upper capsulotomy is usually performed to allow 

for better redraping of the soft tissues over the im-
plant. Smooth devices are designed for some degree 
of movement within the pocket. Textured devices 
are less likely to move but may have benefit in re-
ducing the incidence of capsular contracture.6 The 
silicone gel in a round implant is less cohesive than 

Table 1.  Patient Demographics, Treatment, and Outcome Variables for the Patients Having Shaped Sientra 
Devices

Patient Age 1-Stage NSM Sides RT Follow-up (mo) Shaped Gel Complication

1 31 No Yes Unilateral No 6 Round Infection, explant
2 60 No No Unilateral No 11 Classic
3 37 No No Unilateral Yes 14 Classic
4 45 No No Unilateral No 13 Classic
5 53 No No Unilateral Yes 14 Classic
6 66 No No Unilateral No 14 Round
7 34 No No Bilateral Yes 13 Round
8 65 No No Unilateral No 12 Classic
9 50 Yes Yes Bilateral No 11 Classic Infection, explant
10 39 Yes Yes Bilateral No 12 Classic
11 56 No No Unilateral Yes 11 Round
12 57 No No Unilateral Yes 11 Classic
13 51 No No Bilateral Yes 4 Round Exposure, explant
14 48 No No Bilateral Yes 7 Round
15 67 No No Unilateral No 7 Round
16 43 No No Bilateral No 6 Classic
17 56 No No Bilateral No 5 Round
18 50 Yes No Unilateral No 4 Round
19 49 No No Bilateral No 4 Oval
20 48 No No Bilateral Yes 4 Round
21 54 No No Bilateral No 4 Classic
22 52 No No Unilateral No 12 Round
23 68 No No Bilateral Yes 14 Classic
24 40 No No Unilateral Yes 11 Round
25 43 No No Bilateral Yes 14 Round
26 59 No No Unilateral Yes 9 Round
27 47 Yes Yes Bilateral No 12 Round
28 25 Yes Yes Unilateral No 14 Round
29 55 No No Bilateral Yes 13 Round
30 56 No Yes Bilateral Yes 12 Classic
31 62 No No Bilateral No 11 Oval
32 49 No Yes Unilateral Yes 2 Classic
33 54 No Yes Bilateral No 2 Round Capsular contracture
34 40 No No Bilateral Yes 2 Classic
35 46 No No Bilateral Yes 2 Round
NSM, nipple-sparing mastectomy; RT, radiation therapy.

Table 2.  Patient Demographics, Treatment, and Outcome Variables for the Patients Having Shaped Allergan 
Devices

Patient Age 1-Stage NSM Sides RT Follow-up (mo) Complication

1 46 No No Bilateral No 8
2 48 No No Bilateral No 4
3 53 No Yes Unilateral No 7
4 49 No No Bilateral No 6
5 67 No No Unilateral No 6
6 33 No No Bilateral No 6
7 45 No No Bilateral Yes 5 Dehiscence—explant
8 45 No Yes Unilateral Yes 4
9 59 No No Unilateral No 2 Asymmetry—exch
10 60 No No Bilateral No 3
11 69 No No Unilateral No 3
12 44 No No Bilateral No 2
13 47 No No Bilateral Yes 2
14 69 No No Unilateral No 1
NSM, nipple-sparing mastectomy; RT, radiation therapy.
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the shaped implants; thus, they are softer. A closed 
suction drain is sometimes used in cases where ex-
tensive capsulotomy, capsulectomy, or capsulorrha-
phy has been performed. When a round implant is 
used for 1-stage reconstruction, the use of an ADM 
has also been very useful.

RESULTS
Of the 35 patients who had Sientra shaped de-

vices, 19 (54.3%) were bilateral and 16 (45.7%) 
were unilateral for a total of 54 devices. Table 1 rep-
resents a list of the 35 patients with the associated 
demographic and treatment variables. The mean 
age for this cohort was 50.1 years (range, 25–68 y). 
A 1-stage, direct-to-implant reconstruction was per-
formed in 5 of 35 patients (14.2%) and an NSM was 
performed in 8 of 35 patients (22.9%). Radiation 
therapy was necessary in 17 of 35 patients (48.6%). 
The mean follow-up for this cohort was 6.2 months 
(range, 2–14 mo). Reoperation was necessary in 4 
patients (5 breasts, 9.3%). This included an infec-
tion in 2 patients (2 breasts, 3.7%), exposure in 1 
patient (1 breast, 1.9%), and capsular contracture 
in 1 patient (2 breasts, 3.7%). Both infected devices 
occurred in the setting of NSM and required remov-
al. The exposure and explant occurred in a woman 
who had previous breast conservation and radiation 
therapy. The capsular contracture occurred early 
following placement of tissue expanders and persist-
ed following aggressive capsulotomy and exchange 
to a shaped silicone gel implant. No patient devel-
oped a malrotation or seroma. Figures 1–6 illustrate 
a patient following bilateral mastectomy, tissue ex-

pansion, and exchange for shaped Sientra silicone 
gel implants.

Of the 14 patients who had Allergan shaped sili-
cone gel, all were with the style 410 full height full 
projection devices. Table 2 represents a list of the 14 
patients with the associated demographic and treat-
ment variables. The mean age for this cohort was 52.4 
years (range, 33–69 y). The reconstruction was bilat-
eral in 8 patients and unilateral in 6 patients, thus a 
total of 22 implants were used. All reconstructions 
were performed in 2 stages in which the preexisting 
tissue expander was exchanged for the shaped sili-
cone gel device. NSM was performed in 2 unilateral 
patients (14.3%). Radiation therapy was a factor in 3 
patients (21.4%). The mean follow-up for this cohort 

Table 3.  Patient Demographics, Treatment, and Outcome Variables for the Patients Having Round Devices

Patient Age 1-Stage NSM Sides RT Device Follow-up (mo) Complication

1 45 No No Unilateral Yes Silicone 13
2 49 No Yes Unilateral No Silicone 12
3 41 No No Bilateral Yes Saline 12
4 57 No No Unilateral Yes Saline 12
5 66 No No Unilateral No Silicone 12
6 32 Yes Yes Bilateral No Silicone 11
7 58 No No Unilateral No Saline 11
8 44 Yes Yes Unilateral No Silicone 10 NAC necrosis, 

removal device
9 42 No No Bilateral No Silicone 9
10 41 Yes No Bilateral Yes Silicone 8
11 43 No No Unilateral Yes Silicone 9
12 56 No No Unilateral Yes Silicone 9 Infection, remove 

device
13 59 No No Unilateral Yes Silicone 8
14 44 No No Unilateral Yes Silicone 7
15 49 No No Bilateral No Silicone 7
16 57 No No Bilateral Yes Silicone 6
17 51 No No Unilateral No Silicone 6
18 64 No No Unilateral Yes Silicone 5
19 43 No Yes Bilateral No Silicone 4
20 62 No No Bilateral No Silicone 2
NAC, nipple-areolar complex; NSM, nipple-sparing mastectomy; RT, radiation therapy.

Fig. 1. Preoperative image before bilateral mastectomy.
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was 4.2 months (range, 1–8 mo). Reoperation was 
necessary in 2 patients (14.3%) and 2 breasts (9.1%) 
that included an incisional dehiscence requiring de-
bridement and device exchange as well as an asym-
metry requiring exchange to a larger shaped device. 
To date, there have been no cases of capsular con-
tracture, seroma, infection, or implant malposition. 
Figures  6–12 illustrate a patient following bilateral 
mastectomy and tissue expansion that had conver-
sion of the round silicone gel implants for shaped 
Allergan silicone gel implants.

Of the 20 patients who had a round nonshaped 
permanent implant, 8 were Mentor, 8 were Allergan, 
and 4 were Sientra. Table 3 represents a list of the 
20 patients and the associated demographic and 

treatment variables. The mean age for this cohort 
was 50.2 years (range, 32–66 y). The reconstruction 
was bilateral in 8 patients and unilateral in 12 pa-
tients, thus a total of 28 devices were used. Of the 28 
implants, 4 were low-profile smooth saline implants 
that were placed under flaps and 24 were high-pro-
file silicone gel implants that were placed at time of 
the exchange from the tissue expander to the im-
plant. The reconstruction was performed as a single 
stage in 3 patients and was nipple-areolar complex 
sparing in 4 patients. Radiation therapy was a factor 

Fig. 2. Postoperative image with bilateral tissue expanders 
following left radiation therapy.

Fig. 3. Intraoperative image of the Sientra shaped silicone gel 
devices.

Fig. 4. Postoperative image following insertion of the shaped 
silicone gel implants.

Fig. 5. Left lateral postoperative view.
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in 10 patients (50%). The mean follow-up for this 
cohort was 9.2 months (range, 2–13 mo). Reopera-
tion was necessary in 2 patients (10%) and included 
the removal of the device secondary to a late infec-
tion in 1 patient and the correction of a malposition 
(double bubble deformity) in 1 patient. One patient 
has developed a mild capsular contracture follow-
ing radiation therapy (follow-up 8 mo). No patient 
developed seroma. Figures 13–17 illustrate a patient 
following bilateral mastectomy, tissue expansion, 
and round high-profile silicone gel implants.

DISCUSSION
The use of shaped silicone implants has sparked 

the interest of many plastic surgeons who perform 

reconstructive and aesthetic breast surgery. For some 
plastic surgeons, the transition to shaped devices has 
been slow and associated with some degree of appre-
hension because of the risk of malrotation and in-
creased firmness. Although these shaped silicone gel 
devices have been available for a short period of time 
and our initial experience has been limited by short 
follow-up, the early results of this study have demon-
strated a similar complication profile to round de-
vices and, more importantly, that malrotation is an 
infrequent occurrence assuming proper technique 
protocols.

The safe and effective use of shaped silicone gel 
devices requires that plastic surgeons pay close atten-
tion to the dimensions of the periprosthetic space. 
This is true for both immediate 1-stage reconstruction 
and the exchange procedure for 2-stage reconstruc-
tion. The use of ADM for 1-stage reconstruction and 

Fig. 6. Right lateral postoperative view.

Fig. 7. Preoperative image before mastectomy.

Fig. 8. Postoperative image following bilateral mastectomy, 
tissue expansion, and exchange for round silicone gel im-
plants. Note the extensive rippling.

Fig. 9. Intraoperative image of the Allergan shaped silicone 
gel implants following insertion.
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capsulorrhaphy techniques with or without ADM for 
the exchange procedure is effective means to achieve 
tight control of the pocket. A pocket that is too large 
relative to the dimensions of the implant creates a 
situation in which malrotation is more likely. The use 
of a closed suction drain is usually recommended to 
collapse the space and to prevent fluid accumulation 
that may facilitate malrotation. The results of this 
study have demonstrated that the Sientra and the Al-
lergan shaped silicone gel devices are both effective 
at optimizing contour with low risk for malrotation.

The decision to use a round or shaped silicone 
gel device is usually based on the patient and breast 
characteristics. In this study, 76 of the 104 (73%) per-
manent devices used were shaped and 28 of the 104 
were round (27%). With 1-stage reconstruction, the 

decision was usually based on the quality of the mas-
tectomy skin flaps and the general “footprint” of the 
breast. When taller than wide, a shaped device was 
usually considered. A round implant was considered 
when there was no perceived upper pole deficiency. 
With 2-stage reconstruction, the dimensions of the 
expanded breast were appreciated. When there was 
a contour deficiency in the upper pole, a shaped sili-
cone gel device was preferred. When increased pro-
jection was desired, a shaped device was preferred. 
With 2-stage reconstruction, the permanent device 
was usually 50–75 cm3 greater than the fill volume of 
the tissue expander to help maintain and fill the di-
mensions of the pocket.

Fig. 10. Postoperative image following insertion of the 
shaped silicone gel implants.

Fig. 11. Right lateral postoperative view.

Fig. 12. Left lateral postoperative view.

Fig. 13. Preoperative image before bilateral mastectomy.
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The complication profiles for the shaped and 
round devices were very similar. Although there were 
2 infections with the shaped Sientra devices, the cir-
cumstances were somewhat atypical. In 1 patient, 
the prescribed antibiotics were neither filled nor 
taken and the device was removed 3 weeks follow-
ing insertion. The cultured bacterium was sensitive 
to the originally prescribed antibiotic. In the second 
patient, a late periprosthetic infection occurred re-
quiring removal at 5 months. In both of these cas-
es, the infection occurred in the setting of NSM. In 
the round implant cohort, there was one infection 
that also was late requiring removal at 6 months. No 

infections occurred in the Allergan cohort. Inter-
estingly, the Allergan devices were used only in the 
setting of skin-sparing mastectomy performed in 2 
stages and not NSM.

Other investigators have demonstrated a simi-
lar trend for complications using shaped silicone 

Fig. 14. Postoperative image with bilateral tissue expanders.

Fig. 15. Postoperative image following insertion of the round 
silicone gel implants.

Fig. 16. Right lateral postoperative view.

Fig. 17. Left lateral postoperative view.
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gel devices for breast reconstruction. Infection 
rates have ranged from 1.6% to 5.2% and devise 
malposition/rotation rates that required reopera-
tion have ranged from 3.9% to 12.1%.7–9 Overall 
reoperation rates for any reason has ranged from 
42.7% to 44.5% and overall rates for reoperation 
with implant removal or exchange has ranged from 
21.8% to 31%.7–9 All of these values were with a mini-
mum of 5-year follow-up. The reoperation rate in 
this series of patients was 9.3% and 14.3% for the 
Sientra and Allergan shaped devices, respectively. 
Although this may seem high at first glance, the 
reasons for reoperation were incisional dehiscence 
in 2 patients, infection in 2 patients, asymmetry re-
quiring size change in 1 patient, and early capsular 
contracture in 1 patient. This represents the real-
ity of prosthetic reconstruction. The reoperations 
were not because of a device flaw but rather due to 
other variables related to the surgeon (judgment), 
patients (radiation therapy), compliance (antibiotic 
use), and expectations (symmetry).

One of the considerations using highly cohesive 
shaped silicone gel devices is that the breast may be 
firmer with these devices compared with the less co-
hesive round silicone implants. In a review of 64 pa-
tients who had breast augmentation using Allergan 
Style 410 and the Eurosilicone Vertex shaped silicone 
gel implants, 24% of patients were demonstrated to 
have soft breasts, 53% had slightly firm breasts, and 
23% had moderately firm breasts.10 In another study 
that reviewed 35 patients who had either breast aug-
mentation (20 breasts) or breast reconstruction (31 
breasts) using the Mentor contour profile gel shaped 
implant, 85% of women rated their breasts as soft.11 
In a recent review of patient satisfaction using the 
BREAST-Q, Macadam et al12 found no difference in 
any category following prosthetic breast reconstruc-
tion other than patients felt that the shaped devices 
were firmer compared with the round. Although 
patients were not questioned about firmness in the 
present study, it is recognized that shaped highly co-
hesive devices are firmer than round; however, the 
contour advantages in some patients seem to negate 
the firmness. Another advantage that may be related 
to the added cohesivity of shaped implants is that 
there is less rippling and rippling both in the recon-
structive and the aesthetic patients.3

The study has several limitations that are related 
to the small number of patients, limited follow-up in-
terval, and lack of statistical analysis. The intent was 
to provide the readership with a review of my early 
experience and to be able to answer questions that 
may arise when trying to decide between shaped and 
round silicone gel devices in the setting of prosthet-
ic breast reconstruction. Some may argue that this 

has been previously studied, but it should be noted 
that previous studies looked as a single device or a 
single company and not at the global experience 
using all devices. In addition, some of the current 
devices available are relatively new to the U.S. mar-
ket. Whether the reconstruction is unilateral or bi-
lateral really does not matter because the endpoints 
for analysis, for example, rotation, malposition, and 
infection, are all device related.

CONCLUSIONS
In summary, both the shaped and round sili-

cone gel devices can result in natural aesthetic out-
comes and have acceptable reoperation rates. The 
highly cohesive nature of the shaped devices per-
mits less scalloping of the upper pole and may re-
sult in greater projection depending on the type of 
shaped device selected. The softer round silicone 
gel devices remain an excellent option for women 
who have adequate upper pole tissue and who de-
sire a softer breast. The complication profiles for 
all devices in this study were similar. Malrotation of 
the shaped devices has not been observed within 
the specified time interval. The follow-up inter-
val for this study is acknowledged to be short and 
long-term evaluation will be necessary to better 
assess performance over time. However, this cur-
rent study has demonstrated that shaped silicone 
gel implants provide another option to obtain a 
desired shape and contour in the setting of recon-
structive breast surgery. 

Maurice Y. Nahabedian, MD, FACS
Department of Plastic Surgery

Georgetown University
3800 Reservoir Road NW

Washington, DC 20007
E-mail: drnahabedian@aol.com 
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