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Summary Background: Millions of women have undergone augmentation mammaplasty
with implants and breast cancer continuing to be the most common non-cutaneous
malignancy in female patients. Reconstructive surgeons will inevitably encounter breast
cancer patients with prior augmentation. Implant-based techniques represent the most
common form of breast reconstruction overall and remains a common option among those
who were previously augmented.
Objective: The purpose of this study is to evaluate outcomes of implant-based reconstruc-
tion in previously augmented women.
Methods: A retrospective review from September 2004 to December 2009 was performed.
38 women (63 breasts) with a history of prior augmentation (PA) who underwent implant-
based reconstruction were identified and compared to a non-prior augmented (NPA) control
group (77 patients; 138 breasts). Normative data, augmentation details, reconstruction
method, complication rates, and revision rates were evaluated.
Results: The total complication rate was significantly different between the two groups with
18 complications (28.6%) occurring in 9 PA breasts and 20 complications (14.5%) in 19 NPA
breasts (p-value 0.037). When analyzed by specific complication subtypes, capsular contrac-
ture was the only complication that bordered significance between the two cohorts
(p-value 0.057). Complication rates were otherwise similar regardless of augmentation or
reconstruction type.
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Conclusion: Implant-based reconstruction is a safe option for previously augmented patients
that is able to provide outcomes similar to non-augmented patients. Results are not affected
by the location of previous implants or the implant-based reconstruction method. There may
be a higher incidence of capsular contracture in the previously augmented patient that war-
rants further investigation and preoperative discussion.
ª 2015 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by
Elsevier Ltd. All rights reserved.
Introduction

The development of augmentation mammaplasty dates
back to 1962 with the work of Cronin, Gerow, and Dow
Corning. Since then the number of augmentation mamma-
plasty procedures performed each year has shown persis-
tent growth, and remains to be one of the most common
procedures performed by plastic surgeons today.1 Accord-
ing to the American Society of Plastic Surgeons, more than
280,000 Americans underwent cosmetic breast augmenta-
tion in 2012.1 In total, it has previously been estimated that
more than 2 million women have undergone augmentation
mammaplasty in the United States.2 With more than three-
hundred thousand augmentations performed each year, this
number continues to grow.

Breast cancer represents the most common non-
cutaneous malignancy in the female population and will
affect one in every eight women.3 Therefore as time pro-
gresses and the population of women with augmentation
matures, it is no surprise that the reconstructive surgeon
will encounter more and more patients with breast cancer
that have had prior augmentation.

While many options are available for breast recon-
struction, previous series have shown that patients with a
history of prior augmentation were more likely to have
implant based reconstruction.4e8 Moreover, patients with a
history of prior augmentation tend to have a lower BMI and
therefore are often not good candidates for typical autol-
ogous techniques.2,9

Although many of the health and safety issues, including
the frequency/stage of breast cancer and the effect on
screening, associated with breast augmentation have been
thoroughly discussed over the past couple decades, the
literature is relatively sparse with regards to characteristics
and outcomes of post-mastectomy reconstruction in previ-
ously augmented patients.4e8 A few recent studies have
explored the reconstruction outcomes of prior augmented
patients.10e12 The purpose of our study was to compare the
outcomes of implant-based reconstruction in women who
have had prior breast augmentation to a control group of pa-
tientswhohavenot.Toour knowledge, this study is the largest
study comparing reconstruction outcomes and complications
ofpreviously augmentedpatients tonon-augmentedpatients.
Patients and methods

A retrospective chart review of all patients who underwent
implant-based breast reconstruction following skin-sparing
mastectomy between September 2004 and December 2009
was performed. All women with a history of prior
augmentation (PA) within the group were identified. During
that time frame, a total of 345 patients (571 breasts) un-
derwent implant-based breast reconstruction. From that
group, 38 patients (63 breasts) had a prior history of breast
augmentation. For comparison we randomly selected one
of every four women (25%) without a history of previous
augmentation over the time period, which totaled 77
patients (138 breasts). All patients had undergone skin-
sparing mastectomy. Patients who underwent nipple-
sparing mastectomy were excluded. Implants/expanders
were placed in a subpectoral pocket with an acellular
dermal sling in all patients.

Demographic variables including: height, weight, body
mass index, preoperative breast cup size, degree of pre-
operative ptosis, and surgical risk factors such as smoking,
previous radiation therapy, or significant co-morbidities
were evaluated for all patients. Details pertaining to their
prior augmentation including: implant type, volume, and
position (subglandular versus subpectoral) were recorded.
Details of the implant or tissue expander type, intra-
operative fill volume, total operative time, and final
permanent implant volume were recorded. Postoperative
complications including seroma, hematoma, infection, or
capsular contracture were recorded for all patients.
Capsular contracture was graded on Baker scale 1 through 4
by the operating surgeons at postoperative follow-up.
Capsulectomy or capsulorrhaphy were performed to revise
capsular contractures unless the patient refused the oper-
ation. We also examined whether revisional surgery was
performed and the total number of revisions necessary for
each group.

Pearson’s chi-square and Fisher’s exact test were used
for all unadjusted bivariate categorical data comparisons.
Student’s t-test was used for pairwise continuous data
comparisons. Poisson regression was used to estimate the
relationship between number of complications and prior
augmentation status, prior implant location, and recon-
struction procedure type. A p-value < 0.05 was considered
statistically significant. All statistics were performed using
statistical package R.

Results

A total of 11 patients (19 breasts) from the 38 previously
augmented group underwent immediate placement of a
permanent silicone implant at the time of mastectomy
(Figure 1). Six of these patients had undergone prior



Figure 1 Preoperative (left) and postoperative (right) views of a 34-year-old prior-augmented patient who underwent
bilateral mastectomy and immediate implant breast reconstruction (IIBR) after discovery of stage 1 right breast cancer. She
sustained no postoperative complications. Preoperative photo was taken in February 2006. Postoperative photo were taken in
March 2007.
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subglandular augmentation and five were subpectoral. A
total of 27 patients with previous history of augmentation
underwent immediate placement of a tissue expander at
the time of mastectomy (Figure 2). 11 of these patients had
undergone prior subglandular augmentation and 16 had
undergone prior subpectoral augmentation. Therefore a
total of 17 patients underwent prior subglandular
augmentation and 21 patients underwent prior subpectoral
augmentation. In comparison, 28 patients and 49 patients
of the control group underwent immediate placement of a
permanent silicone implant or tissue expander, respectively
(Figure 3).

Both cohorts were found to be similar in most preop-
erative demographic variables except for preoperative
cup size, which was expected (Table 1). The prior
augmented (PA) group trended towards a greater number
of breasts that were D-cup or larger and less breasts that
were A-cup when compared to those of the non-prior
augmented (NPA) group (p-value 0.06; 0.02). The only
trending differences in indication for mastectomy be-
tween the groups were mastectomy for prophylaxis and
DCIS (Table 2). Postoperative variables including type of
procedure performeddimmediate implant breast recon-
struction (IIBR), indicating direct to implant
Figure 2 Preoperative (left) and postoperative (right) views of a
mastectomy and tissue expander breast reconstruction (TEBR) aft
postoperative complications. Preoperative photo was taken in Nov
reconstruction, or tissue expander breast reconstruction
(TEBR), length of time during the operation, and follow-up
since the initial reconstruction were similar in both co-
horts (Table 3). There was no significant difference be-
tween the number of breasts receiving pre and
postoperative XRT between the two groups as well (p-
value 0.76; 0.33). However, a significant difference was
seen in the final reconstructed breast volume; the average
reconstructed breast volume was greater in the PA group
(455.27cc) compared to the NPA group (395.82cc) (Table 3;
p-value 0.0005).

When comparing by patients, postoperative total
complication rates were higher in PA patients than NPA
patients, but not statistically different between the two
groups; 14 complications (36.8%) by patient in the PA group
vs. 16 complications (20.8%) by patient in the NPA group
(p-value 0.11). However, postoperative total complication
rates were significantly different between the two groups
when comparing breasts; 18 complications (28.6%) by
breast in the PA group vs. 20 complications (14.5%) by
breast in the NPA group (p-value 0.037; Table 4). Regression
analysis of the number of complications and prior
augmentation status also demonstrated statistical signifi-
cance (Figure 4). The only nearly statistically significant
50-year-old prior-augmented patient who underwent bilateral
er discovery of a grade 1 right breast tumor. She sustained no
ember 2010. Postoperative photo was taken in May 2011.



Figure 3 Study Design. Between 2004 and 2009, 571 total
prosthetically reconstructed breasts were screened from 345
patients. The experimental group consisted of 63 prior
augmented (PA) breasts in 38 patients. Preoperative risk
factors of the PA group were assessed to find a similar cohort of
non-prior augmented (NPA) patients to form the control group.
138 breasts from 77 patients were randomly selected to
comprise the NPA group. The control and experimental groups
were divided into respective subgroups based on prior implant
pocket type and reconstruction procedure type to further
assess outcomes and complications.

Table 2 Indications by breast.

Indications PA group Non-PA group p-value

Prophylactic 24 (38.1%) 73 (52.9%) 0.07a,b

DCIS 23 (36.5%) 32 (23.2%) 0.06a,b

Invasive CA 16 (25.4%) 29 (21.0%) 0.58a

LCIS 0 (0.0%) 4 (2.9%) 0.31a

a

Fisher exact test.
b Statistical trend.
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complication rate between the two groups was the capsular
contracture rate. 14.3% of PA breasts and 5.8% of NPA
breasts had capsular contracture (p-value 0.057) (Table 4).
Of the 9 PA breasts that had capsular contracture, 8 (88.9%)
underwent mastectomy due to cancer and only one (11.1%)
underwent prophylactic mastectomy. No correlation
between radiotherapy and capsular contracture was
Table 1 Baseline characteristics of patients.

Demographics PA group Non-PA group p-value

Patients 38 77 e

Breast 63 138 e

Unilateral 13 (34.2%) 16 (20.8%) 0.17a

Bilateral 25 (65.8%) 61 (79.2%) 0.17a

Mean age 47.0 46.1 0.62b

Mean BMI (kg/m2) 22.5 21.7 0.17b

Co-morbidities 8 (21.1%) 15 (19.5%) 1.00a

Smoking 4 (10.5%) 8 (10.4%) 1.00a

XRT pre op
(by breast)

3 (4.8%) 9 (6.5%) 0.76a

Chemo (by breast) 9 (14.2%) 30 (21.7%) 0.25a

Ptosis > grade 1
(by breast)

15 (23.8%) 28 (20.3%) 0.58a

Pre-op � D-cup
breast (by breast)

18 (28.6%) 23 (16.7%) 0.06a,c

Pre-op B or C cup
breast

38 (60.3%) 80 (58.0%) 0.88a

Pre-op A cup breast 7 (11.1%) 35 (25.3%) 0.02d

a Fisher exact test.
b Student’s T-test.
c Statistical trend.
d Significance.
demonstrated in the 8 breasts that had capsular contrac-
ture after cancer-induced mastectomy (2 had exposure to
radiotherapy and 6 did not).

All the accounted patients with capsular contracture
had Baker’s 3 or 4 and capsulectomy was either performed
or recommended. Even though not statistically significant,
no skin flap necrosis (0.0%) occurred in the PA group while 3
(2.2%) incidences were present in the NPA group.

None of the reconstructed breasts in the PA group had
implant rupture while 1 of the 138 reconstructed breasts
(0.7%) in the NPA group suffered implant deflation
necessitating implant exchange (Table 4). This occurred in
a patient who underwent bilateral reconstruction with
475cc saline implants and developed an acute deflation of
the right implant approximately 2.5 years post-
reconstruction. Implant loss occurred in one recon-
structed breast (1.6%) in the PA group that was recon-
structed with an IIBR procedure. The patient had
recurrent breast wound dehiscence and the implant was
eventually removed because she required extensive
radiotherapy. Implant loss occurred in one patient as well
in the NPA group that was also previously reconstructed
using an IIBR procedure. This patient had bilateral mas-
tectomies and reconstruction with 600cc saline implants.
Subsequently, she developed extensive skin necrosis of
the left breast which precluded closure of the wound
without removal of implant. Therefore, successful implant
reconstruction was ultimately achieved in 97% of patients
and 98% of breasts in the PA group and 99% of patients and
breasts in the NPA group (p-value 1).

Infectious complications were present in two breasts in
the PA group and one breast in the NPA group (p-value
Table 3 Intra and post-operative characteristics by
breast.

Characteristics PA group Non-PA group p-value

IIBR 19 (30.2%) 50 (36.2%) 0.43
TEBR 44 (69.8%) 88 (63.8%) 0.43
XRT post op 5 (7.7%) 6 (4.3%) 0.33a

Post recon
breast volume

455.27cc 395.82cc 0.0005b,c

Silicone final implant 57 (90.5%) 113 (81.9%) 0.14a

Saline final implant 6 (9.5%) 25 (18.1%) 0.14a

Mean OR time 3.6 h 3.8 h 0.53b

Mean follow up 15.3
months

12.8 months 0.29b

a Fisher exact test.
b Student’s T-test.
c Significance.



Table 4 Comparison of complication rates by breast.

Complication PA group Non-PA group p-value

Total complications
occurrences

18 20 0.037b,c

Infection 2 (3.2%) 1 (0.7%) 0.23a

Hematoma 2 (3.2%) 1 (0.7%) 0.23a

Seroma 0 (0.0%) 1 (0.7%) 1.00a

Dehiscence 3 (4.8%) 1 (0.7%) 0.09a

Wound complication 0 (0.0%) 1 (0.7%) 1.00a

Skin Flap necrosis 0 (0.0%) 3 (2.2%) 0.55a

Capsular contracture 9 (14.3%) 8 (5.8%) 0.057a,d

Hypertrophic scarring 0 (0.0%) 2 (1.4%) 1.00a

Implant exchange 1 (1.6%) 0 (0.0%) 0.31a

Implant loss 1 (1.6%) 1 (1.4%) 1.00a

Implant rupture 0 (0.0%) 1 (0.7%) 1.00a

a Fisher exact test.
b Chi-squared test after poisson regression model.
c Significance.
d Statistical trend.
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0.23). The infectious complications in two out of three
patients were very mild superficial skin infection treated
conservatively with oral antibiotics. But one patient in the
PA group had a severe infection that necessitated an
operative incision and drainage and IV antibiotics. This
occurred after the patient developed severe capsular
contracture following postoperative XRT. She also had a
hematoma following her initial reconstruction that was
likely due to her anti-coagulant regimen for her prior
cardiac valve-replacement surgery. The tissue expander
was later replaced and ultimately successful reconstruc-
tion was achieved without further complications.
Figure 4 Poisson regression comparing the number of com-
plications by breast depending on prior augmentation status.
Distinct standard error bars indicate significant difference in
number of complications between the two cohorts.
During our follow-up period, the number and type of
revision surgeries done due to complications were not
significantly different between the two groups (Table 5). Of
note, we did not count minor revisions that were performed
during implant exchange as this does not add an additional
unplanned operation.

Further subgroup analysis of PA patients with prior sub-
glandular versus subpectoral implants were conducted.
When compared by breasts, many of the pre and post-
operative characteristics of these two cohorts were similar
(Table 6). However, two categories that significantly
differed between the groups were size of prior implant and
post-reconstructive breast volume. The average size of pre-
existing implants in the prior subpectoral group was higher
compared to the average size in the prior subglandular
group (364.74cc vs. 298.79 cc; p-value 0.01). Similarly, the
average post-reconstructive breast volume in the prior
subpectoral group was larger than that of the prior sub-
glandular group (493.27 cc vs. 413.47 cc; p-value 0.004)
(Table 6). The mean length of operative time were not
significantly different between the prior subglandular and
subpectoral subgroups; however, the prior-subpectoral
cohort tended to have a slightly shorter operative time
than its counterpart group (3.60 h vs. 3.84 h; p-value 0.08).
No significant differences in complication rates, including
capsular contracture rates, were observed between pa-
tients who were previously augmented with sub-glandular
versus sub-pectoral implants (Table 7). Regression analysis
of the number of complications and prior implant locations
also demonstrated similar outcomes between the two co-
horts (Figure 5).

The proportion of immediate implant breast recon-
struction (IIBR) to tissue expander breast reconstruction
(TEBR) surgeries between the PA and NPA groups were
similar (Table 3; p Z 0.43). Subsequently, another sub-
group analysis exploring the characteristics and complica-
tions of PA breasts reconstructed using IIBR and TEBR was
conducted. The PA-IIBR cohort had a significantly larger
size of prior implant compared to that of the TEBR cohort
(p-value 0.013); however, the PA-TEBR cohort had a
significantly larger post-reconstruction breast volume than
the IIBR cohort (Table 8; p-value 0.016). The total
complication rates as well as individual complication rates
were similar between the two groups (Table 9). Regression
analysis of the number of complications and reconstruction
Table 5 Comparison of revisions due to complication by
breast.

Reasons for revision PA group Non-PA group p-value

Total revision surgeries 8 17 1.00a

Infection 1 (1.6%) 0 (0.0%) 0.31a

Hematoma evac 1 (1.6%) 1 (0.7%) 0.53a

Seroma aspiration 0 (0.0%) 1 (0.7%) 1.00a

Scar revision 0 (0.0%) 2 (1.4%) 1.00a

Skin flap necrosis 0 (0.0%) 4 (2.8%) 0.31a

Dihescence 3 (4.8%) 1 (0.7%) 0.09a

Capsular contracture 3 (4.8%) 7 (5.0%) 1.00a

Ruptured implant 0 (0.0%) 1 (0.7%) 1.00a

a Fisher exact test.



Table 6 Characteristics of PA group by prior implant location.

Characteristics Prior subglandular implant Prior-subpectoral implant p-value

Total number of breasts 30 33 0.21a

XRT post op 3 (10.0%) 2 (6.1%) 0.66a

Size of prior implant 298.79 cc 364.74 cc 0.01b,c

Post recon breast volume 413.47 cc 493.27 cc 0.004b,c

Prior saline implant 13 (43.3%) 20 (60.6%) 0.21a

Prior silicone implant 17 (56.7%) 13 (39.4%) 0.21a

Mean OR time 3.84 h 3.60 h 0.08b

Mean follow up 20.69 months 16.29 months 0.24b

a Fisher exact test.
b Student’s T-test.
c Significance.
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procedure types also demonstrated similar outcomes
between the two cohorts (Figure 6).
Discussion

Literature that discusses operative management and out-
comes of previously augmented breast reconstruction pa-
tients is limited. A few recent studies compared
reconstructive outcomes in prior augmented and non-
augmented patients, but to our knowledge this is the
largest series comparing reconstruction complications of
prior augmented and non-augmented patients.10e12 In
2001, Spear et al. reported a series of previously
augmented women that was treated primarily with implant
based reconstruction.5 This study, however, was performed
before the widespread use of acellular dermal matrix and
details of operative approach and outcomes were limited.
It was noted, however, that patients with previous sub-
pectoral augmentation were ideal candidates for secondary
reconstruction to a partially or fully formed prosthetic
pocket. Indeed, reconstruction with implants was less
common in patients with previous subglandular augmenta-
tion in that series. One issue may have been pectoral
retraction without a well formed subpectoral pocket given
the extensive suprapectoral dissection for the mastectomy.
Table 7 Comparison of complication rates in PA group by prior

Complications Prior subglandular imp

Total complication occurrences 7
Infection 1 (3.3%)
Hematoma 0 (0.0%)
Seroma 0 (0.0%)
Dehiscence 1 (3.3%)
Wound complication 0 (0.0%)
Skin flap necrosis 0 (0.0%)
Capsular contracture 5 (16.7%)
Hypertrophic scarring 0 (0.0%)
Implant loss 0 (0.0%)
Implant rupture 0 (0.0%)
a Fisher exact test.
b Chi-squared test after poisson regression model.
The advent of acellular dermal matrix has allowed for
greater control of the implant pocket, and minimized
postoperative pectoral retraction (“windowshading”), and
thereby may improve the results of implant based recon-
struction in the patient that has had previous subglandular
in addition to submuscular augmentation.

Treatment options for prior augmentation patients with
invasive breast cancer include breast conservation therapy
with or without implant removal and mastectomy with
breast reconstruction. Breast conservation therapy requires
sufficient tumor resection, vigilant observation of the
augmented breast, and radiation therapy that may
compromise patient satisfaction and outcome. In addition,
difficulty of achieving a tumor-free margin and decreased
amount of native breast tissue may become obstacles to
the surgeon. Because of these challenges, more prior
augmented patients elect to undergo mastectomy and
breast reconstruction rather than breast conservation
therapy.2,7 Our study focuses on prior augmentation pa-
tients undergoing total mastectomy and implant-based
reconstruction to reflect this growing patient group.

While autologous techniques are great option for breast
reconstruction in many patients, it may not be ideal for the
previously augmented patient. For example, with low body
mass index, there may be insufficient abdominal and
gluteal donor tissue for autologous-based options.2,9 In
implant location.

lant Prior-subpectoral implant p-value

11 0.46b

1 (3.0%) 1.00a

2 (6.0%) 0.49a

0 (0.0%) 1.00a

2 (6.1%) 1.00a

0 (0.0%) 1.00a

0 (0.0%) 1.00a

4 (12.1%) 0.73a

0 (0.0%) 1.00a

2 (6.1%) 0.49a

0 (0.0%) 1.00a



Table 9 Comparison of complication rates in PA group by
procedure type.

Complications Immediate
implant

Tissue
expander

p-value

Total complication
occurrences

8 10 0.19b

Infection 0 (0.0%) 2 (4.5%) 1.00a

Hematoma 1 (5.3%) 1 (0.0%) 0.09a

Seroma 0 (0.0%) 0 (0.0%) 1.00a

Dehiscence 2 (10.5%) 1 (2.3%) 1.00a

Wound complication 0 (0.0%) 0 (0.0%) 1.00a

Skin Flap necrosis 0 (0.0%) 0 (0.0%) 1.00a

Capsular contracture 4 (21.1%) 5 (11.4%) 0.43a

Hypertrophic scarring 0 (0.0%) 0 (0.0%) 1.00a

Implant loss 1 (5.3%) 1 (2.3%) 0.52a

Implant rupture 0 (0.0%) 0 (0.0%) 1.00a

a Fisher exact test.
b Chi-squared test after Poisson regression model.

Figure 5 Poisson regression comparing number of compli-
cations in prior-augmented breasts with subglandular or sub-
pectoral implants. The overlap of the standard error bars
indicate that the number of complications do not differ
depending on prior implant locations in the prior augmented
group.
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addition, some women may not be willing to accept the
donor site morbidity, longer operative time, and prolonged
hospitalization inherent in autologous reconstruction. This
was thought to be attributable to the willingness of the
augmentation population to have implants, their relatively
smaller breast size/modest weight, and lack of sufficient
donor tissue for autologous options.5

Patients with prior augmentations differ in many ways
from the cohort without augmentation. Anatomical
Table 8 Characteristics of PA group by procedure type.

Characteristics Immediate
implant

Tissue
expander

p-value

Total number
of breasts

19 44 <0.001a,c

XRT post op 2 (10.5%) 3 (6.8%) 0.63a

Size of prior
implant

389.00 cc 319.46 cc 0.013b,c

Post recon
breast volume

404.00 cc 477.41 cc 0.016b,c

Prior saline
implant

9 (47.4%) 24 (54.5%) 0.78a

Prior silicone
implant

10 (52.6%) 20 (45.5%) 0.78a

Mean OR time 3.76 h 3.73 h 0.94b

Mean follow up 16.72 months 17.53 months 0.84b

a Fisher exact test.
b Student’s T-test.
c Significance.
differences in prior augmentation patients include small
native breast volume and implant induced attenuation of
the adjoining tissue that can create pre and postoperative
challenges.7 As our data shows, PA patients tend to have
larger breast volume prior to reconstruction due to
augmentation. Karanas et al. observed that less than 50
percent of native breast tissue remained in prior
augmentation patients at the time of cancer diagnosis.7 A
small native breast volume lends susceptibility to insuffi-
cient resection and lumpectomy that may compromise
cosmesis. Studies have shown that self-confidence and
self-esteem are correlated with breast appearance in
augmentation patients.13,14 A greater investment in
appearance in the prior augmentation group may affect
patient satisfaction rates after breast reconstruction.
Spear et al. observed that patient satisfaction rates after
breast reconstruction were generally higher in the prior
augmented group compared to the non-augmented
group.5

The prevalence of prophylactic mastectomy and recon-
struction was higher in the non-augmented group while the
reconstruction rate for DCIS was higher in the prior-
augmented group. We are uncertain why such differences
were observed. One hypothetical reason may be because
prior augmented patients might potentially derive more
self-confidence from breast appearance than non-prior
augmented patients, deterring these patients from under-
going prophylactic mastectomy. Another potential reason is
because the bilateral prophylactic rate in non-augmented
patients (79.2%) is higher than that of prior-augmented
patients (65.8%); likely because matching a prior-
augmented breast in appearance with an implant-
reconstructed breast is easier than trying to match a nat-
ural breast.

Recent studies based on smaller patient numbers
concluded that there was no significant difference in overall
or individual complications between prior augmented and
non-augmented group.10,11 Another study reported similar
findings except irradiated prior-augmented breasts tended



Figure 6 Poisson regression comparing number of compli-
cations in prior augmented breasts that were reconstructed
using immediate implant breast reconstruction (IIBR) vs. tissue
expander breast reconstruction (TEBR). The overlap of the
standard error bars indicate that the number of complications
do not differ depending on reconstruction procedure type.
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to have higher rate of implant loss than non-augmented
breasts.12 Our study found total complication rates be-
tween the two groups to be significantly differentdthemain
complication type contributing to this finding was the dif-
ference in capsular contracture rates between the prior
augmented group and the control group. Past studies have
suggested that capsular contracture is caused by a subclini-
cal bacterial infection on the biofilm surface of the
implant.15e17 We speculate that residual biofilms or capsules
from the previous augmentation implant may increase the
chances of capsular contracture after breast reconstruction
with a new implant. It has been shown that preoperative
antibiotics in the setting of augmentation mammoplasty did
not decrease the rate of capsular contracture, most likely
due to the deep-seated bacteria within the biofilms.18 But
given the power of our series and the borderline significance,
further study of this finding is necessary.

Although not statistically significant, another notable
difference in complication rate between the prior and
non-prior augmented groups is skin flap necrosis. The lack
of any skin flap necrosis in the prior augmented patients
may potentially be attributed to a delay type phenomenon
of the breast skin flaps given the history of prior
augmentation. Having had prior disruption of some of the
underlying perforators from the pectoralis and breast
gland may improve the vascularity of the skin flaps and
make them more resistant to necrosis. All procedures
were performed by the same group of surgical oncologists
and plastic surgeons at UCLA, whom were evenly distrib-
uted across both NPA and PA groups; therefore, surgeon
related bias is an unlikely explanation for this finding.
Even though our study did not demonstrate statistical
significance to corroborate this theory, further higher
power studies are warranted to investigate this potential
difference.

The only significant differences we found between the
prior subglandular implant and the prior subpectoral
implant subgroups were the size of prior implant and post-
reconstructive breast volume. The fact that larger
augmentation volumes would lead to larger post-
reconstructed volumes is an expected finding and can be
attributed to greater expansion of the breast skin envelope
which can in turn accommodate larger volumes. Therefore,
we can conclude that mastectomy and reconstruction
outcomes of prior augmented patients are not dependent
upon the pocket type of the previous implant. This state-
ment is further supported by the similar rates of
postoperative complications including capsular contracture
rates in the subglandular and subpectoral implant
subgroups in our series. This finding, however, may be
secondary to the advent of human acellular dermal matrix
which has allowed for greater pocket control, as we have
noted above. Spear et al. noted an easier reconstruction
process for prior subpectoral patients compared to the
prior subglandular implant patients.5 Our data series did
not show a significant difference in length of operative
time, a rough measure of surgical difficulty, between the
two cohorts but the subpectoral group did have a slightly
shorter mean operative time.

The larger prior implant size seen in the PA-IIBR sub-
group compared to the PA-TEBR subgroup is most likely why
another IIBR procedure was performed since the breast
envelope was already large enough for a satisfactory
implant. On the contrary, the smaller prior implant size in
the TEBR subgroup probably necessitated a tissue expander
to stretch the breast envelop over time to place an
adequately sized implant the patient desired. This obser-
vation is further supported by the larger post-
reconstructive breast volume size of the TEBR patients
compared to the IIBR patients.

A limitation of this study is that it is retrospective with a
small sample size resulting in decreased statistical power,
particularly with regards to analysis of complication sub-
types. Nevertheless, to our knowledge, this is one of the
largest series comparing outcomes in implant-based breast
reconstruction between previously augmented and non-
previously augmented patients.

Conclusion

In conclusion, our data suggests that prior augmentation
patients, regardless of reconstruction type or prior implant
location, can achieve overall higher reconstructed implant
volumes and satisfactory outcomes in implant-based
reconstruction. There may be a slightly increased risk for
postoperative capsular contracture with implant-based
reconstruction in previously augmented women that war-
rants further study and the potential need for preoperative
discussion in this patient population.
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