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The Inspira (Allergan, Madison, N.J.) series 
of round implants were recently approved 
by the US Food and Drug Administration 

(FDA) for patients undergoing breast augmen-
tation and reconstruction. There are 3 implant 
types in this series—Responsive, SoftTouch, and 
Cohesive.1 The Responsive implant contains the 
least cohesive silicone gel (Allergan TruForm 1) 
and is the standard silicone gel that is used in the 
Natrelle implants that was approved by the FDA 
in November 2006. The SoftTouch and Cohe-
sive implants are considered to be form-stable 

implants and were approved by the FDA on Janu-
ary 2017 and September 2016, respectively. The 
Cohesive implant contains the highly cohesive 
TruForm 3 gel which is used in the Natrelle 410 
anatomic implants. The SoftTouch contains Tru-
Form 2 gel which is of intermediate cohesivity. All 
3 implant types are available with smooth or tex-
tured surfaces.

A characteristic feature of these implants is 
the higher fill ratio than standard round implants. 
The higher fill ratio provides a fuller upper pole 
and is suitable for patients who lack upper pole 
subcutaneous tissue coverage. In addition, the 
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Background: Inspira round implants have a higher fill ratio than standard 
round implants and the 3 available implant types have increasing gel cohesiv-
ity. Collectively, these features may help provide a fuller upper pole and help 
reduce the risk of rippling, visible implant edges, and palpability and may be 
particularly beneficial in patients undergoing prepectoral reconstruction. Pa-
tient outcomes after prepectoral revision reconstruction with these implants 
are reviewed in this study.
Methods: This retrospective study included consecutive patients who had previ-
ously undergone subpectoral (dual plane), implant-based, breast reconstruc-
tion and presented for revision reconstruction between June 2015 and January 
2018. Reasons for revision included animation deformity, pain, asymmetry im-
plant malposition, size change, capsular contracture, and rippling. Revision 
reconstruction involved implant removal, site change from subpectoral to pre-
pectoral, and immediate implant replacement in all patients. Complications 
after revision reconstruction were obtained from patient records.
Results: A total of 64 patients (124 breasts) met the inclusion criteria. During 
a mean follow-up period of 18.9 months, complications occurred in 4 breasts 
(3.2%) and included implant loss (1.6%), seroma (1.6%), hematoma (0.8%), 
surgical site infection (0.8%), and skin necrosis (0.8%). There was no inci-
dence of capsular contracture and presenting complaints were resolved in all 
cases.
Conclusions: Prepectoral reconstruction, in conjunction with Inspira round 
implants, appears to be a safe and effective approach in suitable patients 
presenting for revision surgery, at least in the short term. Implant features 
facilitate prepectoral implant placement, resulting in pleasing aesthetic out-
comes. Whether these outcomes will withstand the test of time remains to be 
seen. (Plast. Reconstr. Surg. 144: 66S, 2019.)
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higher fill ratio, together with the increasing 
gel cohesivity of the implants in this series, help 
reduce the risk of rippling, visible implant edges, 
and palpability.

Although recently marketed in the United 
States, the Inspira implants have an established 
safety and efficacy profile as they have been avail-
able in Canada and other countries for many years. 
The authors have used these implants in a variety 
of breast surgery patients and have found them 
to be particularly beneficial in patients undergo-
ing prepectoral reconstruction. This study reports 
on their clinical experience of using the Inspira 
implants for prepectoral revision reconstruction.

PATIENTS AND METHODS
Consecutive patients who had previously 

undergone subpectoral, implant-based, breast 
reconstruction and presented for revision recon-
struction between June 2015 and January 2018 
in the author’s practice (A.G.) were included in 
this retrospective study. Patients who had under-
gone autologous reconstruction, augmentation, 
or mastopexy were excluded from the study. 
Patient demographic data, reasons for revision, 
and complications after revision reconstruction 
were obtained from patient records. Information 
on the status of the presenting complaints follow-
ing revision surgery was also obtained. The study 
was approved by PeaceHealth Southwest Medical 
Center Institutional Review Board (Vancouver, 
Wash.).

Revision reconstruction involved implant 
removal, site change from subpectoral (dual 
plane) to prepectoral, and immediate implant 
replacement in all patients. However, site change 
to the prepectoral plane was only considered after 
ascertaining that patients had no contraindica-
tions, including poor skin quality or perfusion, 
thin subcutaneous tissue, uncontrolled diabetes, 
and current smoking.2 Skin perfusion was deter-
mined intraoperatively using a perfusion imaging 
system, when available, or clinically when the flap 
was tenuous.

Site change from dual plane to prepectoral 
was performed as described previously.3,4 Essen-
tially, this involved removing the previous implant 
and freeing the pectoralis major muscle from 
its attachments anteriorly and posteriorly. The 
implant was accessed and removed via the previ-
ous inframammary fold (IMF) incision or a new 
IMF incision if the previous incision was centrally 
located. As the majority of breast projection is in 
the central area, repeated access to the pocket via 

the central mastectomy scar was avoided to prevent 
additional thinning in this region. Thus, we advo-
cate creating a new IMF incision in patients with 
a central mastectomy scar that is approximately 
5–7 cm. The central incision was retained only 
if the breast was reconstructed with a latissimus 
dorsi (LAD) flap. Lower-pole acellular dermis, if 
present, was removed together with the underly-
ing capsule. In patients who had a LAD flap placed 
at the lower pole during primary reconstruction, 
the pectoralis muscle was detached from the flap, 
which was retained at the lower pole. The ante-
rior capsule was detached from the overlying pec-
toralis major muscle and removed, when possible. 
The pectoralis muscle was released from the over-
lying subcutaneous tissue. The freed muscle was 
then tacked down to the chest wall with 0-Vicryl 
sutures (Ethicon US LLC, Somerville, N.J.). A new 
implant was placed anterior to the tacked down 
pectoralis major muscle. A 16 cm × 20 cm, thick 
sheet of perforated or pie-crusted acellular der-
mal matrix (AlloDerm Tissue Matrix; Allergan 
Corporation, Branchburg, N.J.) was placed ante-
rior to the implant and a bioabsorbable 10 cm × 
2 cm mesh (GalaFLEX; Galatea Surgical Inc., Lex-
ington, Mass.) posterior to the implant, both of 
which were secured to the chest wall tissues and 
to the IMF inferiorly. The implants were wrapped 
in acellular dermal matrix with or without bio-
absorbable mesh (off-label) depending on the 
size of the implant. Implants greater than 350 
cc required more pieces, and due to cost, bioab-
sorabable mesh was utilized. A drain was inserted 
laterally between the acellular matrix/mesh con-
struct and mastectomy flap before skin closure. 
Incisional management device (Prevena; KCI, 
San Antonio, Tex.) was placed over the incision. 
Patients were subsequently fitted with a compres-
sion bra. Autologous fat grafting (processed using 
Revolve; Allergan Corporation) was performed as 
a secondary procedure, when needed. If tissues 
were thin at time of presentation, then a consid-
eration for preoperative fat grafting was made for 
thickening of the flaps.

RESULTS
A total of 64 patients (124 breasts) who had 

previously undergone subpectoral, implant-
based, breast reconstruction presented for revi-
sion reconstruction during the study period 
(Table 1). With a mean age of 50 years, half of 
the patients were obese and a quarter had con-
trolled diabetes. The majority of mastectomies 
were bilateral; almost half were skin-sparing and 
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half were nipple-sparing mastectomies (Table 2). 
Fifty-four percent of the mastectomies were per-
formed via an IMF incision and 46% via a central 
incision. Implants were placed in a dual plane 
and ranged in size from 325 to 800 cc, with a 
mean of 606 cc. Six of the reconstructed breasts 
were irradiated postmastectomy; none were 
irradiated premastectomy. About half of the 
patients had received chemotherapy, the major-
ity postmastectomy.

All patients presented with multiple reasons 
for revision (Table 3). Animation deformity, pain, 
and asymmetry were the predominant reasons, 
with almost all patients reporting these complaints. 
Other reasons for revision included implant mal-
position in 69% of breasts, size change in 27%, 

and capsular contracture in 17%. Rippling was a 
concern in less than 2% of breasts.

Revision reconstruction involved a site change 
from dual plane to prepectoral in all cases. The 
existing implant was accessed via an IMF incision 
in all but 5 cases (Table 4). In these 5 breasts, a 
LAD flap was part of the primary reconstruction 
and the implant was accessed through the pre-
vious central incision. Implants placed ranged 
in size from 275 to 800 cc; the mean implant 
size was 581 cc. All implants placed were Inspira 
round smooth implants, including Responsive gel 
implant in 42%, Cohesive implant in 40%, and 
SoftTouch implant in 18% of cases. Forty-seven 
percent of breasts required fat grafting to enhance 
breast volume and shape at a secondary surgery.

Patients were followed-up for a mean of 18.9 
± 11.0 (range: 6.1–41.6) months. Complications 
occurred in 4 breasts from 3 patients. The overall 
per breast complication rate was 3.2% (Table 5) 
and the per patient complication rate was 4.7%. 
Two implants were explanted for a failure rate of 
1.6%. Other complications included 2 cases of 
seroma (1.6%) and 1 case each of hematoma, sur-
gical site infection, and skin necrosis (0.8% each). 
Three breasts (2.4%) required treatment in the 
operating room: 2 for implant exposure/loss and 
1 for seroma. There was no incidence of capsular 

Table 1.  Baseline Patient Characteristics

Value

No. patients 64
No. breasts 124
Age, yr  
    Mean (±SD) 49.8 (±10.5)
    Range 31–69
BMI, kg/m2  
    Mean (±SD) 28.8 (±6.5)
    Range 19–54
Comorbidities, no. patients (%)  
    Obesity (BMI ≥ 30 kg/m2) 33 (51.6)
    Diabetes mellitus (controlled) 10 (15.6)

Table 2. Primary Reconstruction

Value

Type of incision, no. breasts (%)  
    Central 57 (46.0)
    IMF 67 (54.0)
Type of mastectomy, no. breasts (%)  
    Skin sparing 63 (50.8)
    Nipple sparing 61 (49.2)
Laterality, no. patients (%)  
    Unilateral 4 (6.3)
    Bilateral 60 (93.8)
Type of reconstruction, no. breasts (%)  
    One stage (DTI) 22 (17.7)
    Two-stage (expander/implant) 98 (79.0)
    Expander alone* 4 (3.2)
Size of implant, cc  
    Mean (±SD) 606 (141.6)
    Range 325–800
Radiation, no. breasts (%)  
    Any 6 (4.8)
    Before 0
    After 6 (4.8)
Chemotherapy, no. patients (%)  
    Any 31 (48.4)
    Before 3 (4.7)
    After 28 (43.8)
 DTI, direct to implant.
*Two patients (4 breasts) underwent revision reconstruction at the 
expander stage (ie, after the first-stage reconstruction).

Table 3. Reasons for Revision

Presenting Complaint*
Breast (N = 124), 

n (%)

Capsular contracture 21 (16.9)
Animation deformity 123 (99.2)
Pain 123 (99.2)
Asymmetry 119 (96.0)
Size change 33 (26.6)
    Increase 9 (7.3)
    Decrease 24 (19.4)
Implant malposition 85 (68.5)
Rippling 2 (1.6)
Other 0
*All patients presented with >1 complaint.

Table 4. Revision Reconstruction

Value

Incision type, no. breasts (%)  
    IMF 119 (96.0)
    Central 5 (4.0)
Implant size, cc  
    Mean (±SD) 580.8 (152.1)
    Range 275–800
Gel type*, no. breasts (%)  
    Responsive 52 (41.9)
    Cohesive 50 (40.3)
    SoftTouch 22 (17.7)
Fat grafting, no. breasts (%) 58 (46.8)
*Inspira. 
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contracture and no recurrence of the presenting 
complaint.

DISCUSSION
Inspira round implants are the newest series of 

cohesive silicone gel implants to be approved for 
aesthetic and reconstructive surgery in the United 
States. The safety and efficacy of these implants 
following prepectoral revision reconstruction 

surgery were assessed in this study. Over an aver-
age 18-month follow-up period, 95% of patients 
experienced an uneventful postoperative course. 
Five percent of patients (3.2% breasts) had com-
plications, which included a reoperation rate 
of 2.4% and a failure rate of 1.6% at the breast 
level. In this subgroup of patients, 6 breasts had 
prior postmastectomy radiation therapy. These 
cases were carefully evaluated and site change was 
only attempted if the skin were supple, mobile, 
and there were no associated capsular and/or 
soft tissue contracture. In addition, the patients 
were informed of the high risk of failure and the 
potential for a muscle only versus myocutaneous 
latissimus flap. In all patients, the presenting com-
plaints for revision reconstruction were resolved 
and there were no recurrence of symptoms. These 
data suggest that prepectoral revision reconstruc-
tion with Inspira implants is a safe and effective 
procedure.

In the authors’ opinion, the use of the Inspira 
implants also likely contributed to the pleas-
ing aesthetic outcomes obtained in this cohort 
of patients (representative outcomes of patients 
shown in Figs. 1 and 2). The higher fill ratio of 
these implants is particularly suited for prepec-
toral placement. As reconstructive patients often 
lack sufficient soft tissue coverage at the upper 
pole, the Inspira implants provide a range of 
options for augmenting upper pole fullness. The 

Table 5. Complications after Revision

Complication
Breast (N = 124), 

n (%)

Surgical site infection  
    Any 1 (0.8)
    Minor (requiring oral antibiotics) 1 (0.8)
    Intermediate (requiring IV antibiotics) 0
    Major (return to OR plus antibiotics) 0
Wound dehiscence 0
Skin necrosis*  
    Minor 1 (0.8)
    Intermediate (in-office debridement) 1 (0.8)
    Major (return to OR plus antibiotics) 1 (0.8)
Seroma 2 (1.6)
Hematoma 1 (0.8)
Implant exposure and loss 2 (1.6)
Capsular contracture 0
Return to OR 3 (2.4)
Any 4 (3.2)
IV, intravenous; OR, operating room.
*The same breast progressed through all 3 stages of skin necrosis.

Fig. 1. Forty-year-old woman after bilateral mastectomy and 2-stage reconstruction (dual plane and acellular dermal matrix) with 
650-cc Style 20 implants (above). Patient presented with concerns of pain and animation. Patient at 1 year following site change 
to prepectoral plane and reconstruction with acellular dermal matrix and smooth cohesive (TruForm 3) 650-cc implants (below).
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authors typically use the Responsive or the Soft-
Touch implant in patients with thicker upper pole 
soft tissue and the Cohesive implant for patients 
with thinner soft tissue. Body mass index (BMI) 
is not a reliable surrogate measure of soft tissue 
thickness, which is supported by the observation 
in the current study of almost identical mean BMI 
of patients who received each of the implant types 
(Table 6).

Historically, revision surgery for implant-
related complaints, such as asymmetry, implant 
malposition, and capsular contracture, has typi-
cally involved implant removal, capsulectomy, 
creation of a neosubpectoral pocket, use of acel-
lular dermal matrix or bioabsorbable mesh, and 
implant exchange (Fig. 4).5 If the presenting com-
plaint was animation and pain, neosubpectoral 
pocket is not the answer. The solution in this case 

includes eliminating the muscle from covering 
the implant by applying the site change principle 
of repositioning the implant from the subpectoral 
to the prepectoral space. In this study, the authors 
have showed that site change to the prepectoral 
plane can also be applied to the correction of 
implant-related complaints.

It is noteworthy that almost all patients who 
presented for revision in this study had animation 
deformity and pain. Animation deformity, pain, 
pectoral muscle spasm, implant distortion, and 
chest tightness/discomfort are the well-recognized 
constellation of symptoms that are the direct con-
sequence of elevating the pectoralis major muscle 
for implant placement in the subpectoral plane.6–8 
Until recently, the prevalence and the severity of 
animation deformity and its impact on patients’ 
quality of life had received little attention. A study 
by Becker and Fregosi7 found that all patients with 
subpectoral implant placement experience some 
degree of animation deformity. Moreover, 80% of 
patients who had animation deformity were both-
ered by it, half of whom were bothered to a signifi-
cant degree by it. In addition, half of patients who 
had animation deformity felt that it interfered 
with their daily life.

Given the gravity of animation deformity, it is 
surprising that it has not emerged as a prominent 
reason for revision reconstruction in the pub-
lished literature. Even in the Core Clinical Studies 
of implant manufacturers, animation deformity 
is not listed as a reason for revision surgery.9–13 
In these studies, the most common reasons were 
capsular contracture, implant malposition, asym-
metry, device rupture, and size change. It is likely 
that animation deformity may not have been 
considered to be as “serious” as other complica-
tions, such as capsular contracture and implant 
malposition, to merit evaluation and correction. 
Moreover, there were no corrective measures 
apart from fat grafting, which did not completely 
resolve the problem. With the emergence of pre-
pectoral reconstruction, there now appears to be 
a reliable means of correcting animation defor-
mity. The authors predict that as patients become 
aware of the prepectoral option, there is likely 
to be a surge in requests for corrective surgery 
for animation deformity. In addition, with the 
recent advances in implant designs, surgical tech-
niques, and fat grafting together with the use of 
acellular dermal matrix and bioabsorbable mesh 
in reconstructive surgery, there is less of a con-
cern for the traditional reasons of revision. Con-
sequently, there is likely to be a shift in focus to 

Fig. 2. Patient with animation deformity following 2-stage dual-
plane reconstruction with Style 20, 650-cc implants (above). 
Patient at 6 months after site change to prepectoral plane with 
no animation deformity with smooth cohesive (TruForm 3) 650-
cc implants (below).

Table 6. BMI and Gel Type

Gel Type
BMI (Mean ± SD  
[Range]) Kg/m2

Responsive 28.9 ± 7.8 (20–54)
Soft touch 28.0 ± 4.1 (23–34)
Cohesive 28.9 ± 5.9 (19–37)
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other potential reasons for revision surgery such 
as animation deformity.

In the author’s practice, animation deformity 
and its impact on patients quality of life has been sys-
tematically evaluated in all patients. As a result, over 
the past 7 years, the authors have performed pre-
pectoral revision reconstruction to treat animation 
deformity on a total of 226 breasts (121 patients), 
including 124 from the current study and 102 breasts 
from a previous study. In the latter study, prepectoral 
revision was performed in conjunction with the use 
of Natrelle 410 implants with excellent results.3

The principles of prepectoral revision surgery 
described in this study in reconstructive patients 
are generally transferable to aesthetic patients 
with subpectoral implants (Fig. 3). In the author’s 
practice, aesthetic revision surgery typically 
involves implant removal, site change to the pre-
pectoral or neosubpectoral plane, use of acellular 
dermal matrix or bioabsorbable mesh, and place-
ment of an appropriate Inspira round implant 
since their availability. Before the availability of the 
Inspira implants, Natrelle 410 implants or classic 
gel implants were used with satisfactory long-term 
outcomes.5 The results with Inspira implants have 
been satisfactory thus far and patients are being 
followed to evaluate long-term outcomes.

This study has several limitations. The retro-
spective study design and unblinded patient evalu-
ations are associated with inherent bias. The study 
did not control for the revision approach with 
traditional subpectoral or neosubpectoral revi-
sion surgery or implant type with standard round 
silicone implants with a lower fill ratio to assess 
for the contribution of the prepectoral approach 
or the use of Inspira round implants to outcomes. 
The study period was relatively short, and long-
term follow-up is needed to assess the effectiveness 
of the prepectoral approach. Last, rippling after 
revision surgery was not assessed as an outcome of 
revision surgery, which is the major limitation of 
this study. However, fat grafting in the majority of 
cases was due to rippling and patients requested 

fat grafting to mask rippling. Notwithstanding 
these limitations, the resolution of the presenting 
complaints in all cases, with a low failure rate, and 
pleasing aesthetic results suggest that the use of 
Inspira implants in the prepectoral position can 
be considered as an option in revision reconstruc-
tion. In addition, preoperative planning, precise 
surgical technique, and defined postoperative 
care are also important elements for successful 
outcomes and these should not be overlooked.

CONCLUSIONS
Prepectoral revision reconstruction with 

Inspira round implants successfully resolved pre-
senting complaints of animation deformity/pain, 
capsular contracture, implant malposition, and 
asymmetry in this series of patients. High cohe-
sivity and high fill ratio of the implants facilitate 
prepectoral implant placement and contribute 
to aesthetic outcomes. Long-term follow-up is 
needed to assess durability of outcomes.
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