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Abstract

Background: Crescentric tissue expanders have the potential to improve postoperative aesthetic results via selective lower pole expansion; however,
limited data are available on their efficacy.

Objectives: The authors assess postoperative functional and cosmetic outcomes of acellular dermis-assisted breast reconstruction with crescentric
tissue expansion.

Methods: This study is a single-institution, retrospective review of 40 consecutive patients who underwent acellular dermis-assisted breast reconstruction
with crescentric tissue expansion. Demographic data, operative details, and procedural outcomes were recorded and assessed. Cosmetic outcomes were
assessed using the Breast Evaluation Questionnaire.

Results: Fifty-eight breasts representing 36 bilateral and 22 unilateral reconstructions were analyzed. Of these, 45 (78%) underwent tissue expander
(TE) to implant exchange. The mean interval between stage 1 and stage 2 was 92 + 20 days, with a total follow-up time of 141 + 16 days. The average
intraoperative expander fill volume was 213.5 mL, with an average final fill of 285 mL (range, 180-740 mL). The average number of expansions was
1.6. Overall, there were five complications (8.6%). Eighty-three percent of patients participated in the breast evaluation questionnaire. Answers to each
question were reported using a qualitative five-point scale that ranged from 1 (very dissatisfied) to 5 (very satisfied). For the bilateral reconstructions,
the average score in all contexts was 4.5 + 0.3, 4.33 + 0.5, and 4.36 + 0.33 for size, shape, and firmness, respectively. For unilateral reconstructions, the
average scores were 4.0 + 0.58, 3.93 + 0.38, and 4.13 + 0.21, respectively.

Conclusions: Crescentric expander-based reconstruction with acellular dermis assistance is well tolerated, especially in smaller breasted women.
Functional and cosmetic outcomes were acceptable and comparable to previous reports of traditional expander-based reconstructions.

Keywords
acellular dermis, breast reconstruction, FlexHD, tissue expander

Accepted for publication June 22, 2009.

According to the American Society of Plastic Surgeons Semilunar or crescent-shaped tissue expanders have the
(ASPS), in 2007 there were approximately 57,000 breast potential to improve postoperative results via selective lower
reconstructions performed. Of these reconstructions, pole expansion.>’ However, there is limited evidence on
nearly 60% involved the combination of tissue expanders  functional outcomes regarding their use. A recent evolution
and implants.! One of the greatest challenges in achieving
an optimal outcome is attaining selective lower pole skin
expansion to deliver natural ptosis and shape to the recon-
structed breast. Traditional round expanders have been
associated with several problematic qualities, such as  cqrresponding Author:

upper pole fullness, poor ptosis, and inadequate expansion John Y. S. Kim, MD, Division of Plastic and Reconstructive Surgery,
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ers were the next logical step, but had similar shortcomings  Clair Street, Galter 19-250, Chicago, IL 60611, USA.
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in tissue expander-based breast reconstruction is the use
of acellular dermis for rapid intraoperative expansion (and
concomitant early projection).?3319 In this study, we assess
postoperative outcomes and patient subjective cosmetic
scores regarding acellular dermis-assisted breast recon-
struction combined with crescentric tissue expansion.

METHODS

This is a single-institution, retrospective review of the first
40 consecutive patients who underwent acellular dermis-
assisted breast reconstruction with crescentric tissue
expansion. All operations were performed by a single sur-
geon (JYK). Demographic data, as well as diagnostic infor-
mation and procedural outcomes, were recorded and
assessed. Cosmetic outcomes were assessed using the
validated Breast Evaluation Questionnaire.”" All data were
expressed as mean + standard error of the mean. In the
appropriate setting, median data were also reported. This
research was approved by the Institutional Review Board.
The principal author’s expander reconstruction technique
relied on the disinsertion of the pectoralis major muscle at
the inframammary fold (IMF), with creation of an acellular
dermal sling using either FlexHD (Musculoskeletal
Transplant Foundation, Edison, New Jersey) or Alloderm
(Lifecell, Branchburg, New Jersey) to recreate the IMF
(Figures 1 and 2). Next, a low-profile crescentric expander
(Allergan, Santa Barbara, California) was placed within
the new subpectoral pocket and intraoperative expansion
was performed. Closure of the dermis and skin was per-
formed with vicryl and prolene sutures, respectively.

RESULTS
Background/Operative Information

From 2007 to 2008, 40 consecutive patients underwent
acellular dermis-assisted breast reconstruction with cres-
centric tissue expansion by a single surgeon (JYK). A total
of 58 breasts were reconstructed, representing 18 bilateral
and 22 unilateral reconstructions. The mean age of patients
was 53.3 years (range, 26-81 years). Thirty-one patients
(78%) were Caucasian, seven (18%) were of Hispanic
origin, and the remaining two (4 %) were African-American.
Two women (4%) had a history of radiation exposure
preoperatively for the treatment of thyroid disease and four
(10%) women received postoperative radiotherapy. Six
(15%) patients received adjuvant chemotherapy. All
patients underwent unilateral or bilateral mastectomy with
or without sentinel lymph node biopsy prior to their recon-
struction. Twenty-one patients (53%) had lymph node-
positive disease. The most common indication for
mastectomy was invasive ductal carcinoma (73%), fol-
lowed by relatively equal distributions of ductal carcinoma
in situ and invasive lobular carcinoma. Three (7 %) patients
had evidence of local metastatic disease at the time of their
operation.

Of the 58 breasts reconstructed, 45 (78%) have since
completed the second-stage tissue expander to permanent
implant exchange. For these patients, the average intraop-
erative tissue expander fill volume was 214 cc (range, 100-
500 cc), with an average final fill volume of 285 cc (range,
180-740 cc, median 370 cc). The average number of expan-
sions was 1.8 (range, 0-3). The mean interval between
stage I and II was 92 + 20 days (range, 80-366 days;
median 128 days). Mean follow-up was 141 + 16 days
(range, 26-459 days; median 174 days).

Operative/Procedural Complications

In this series, there was an overall complication rate of 9%
(n = 5). Two expanders became infected (3%); one was
successfully managed conservatively with antibiotics and
one required removal of the expander. One patient (2%)
developed partial mastectomy flap necrosis requiring
expander removal. One patient (2%) developed a hematoma,
and another developed a seroma. Both were treated
conservatively (2% ). There were no cases of tissue expander
migration or rupture. There were no complications in
women with a history of pre/postoperative radiation or
chemotherapy.

Aesthetic Outcomes

Thirty-three patients (83%) completed the aesthetic out-
comes survey, which utilized the Breast Evaluation
Questionnaire." Eighteen of these respondents (54%) had
undergone bilateral reconstruction, whereas 15 (46%) had
unilateral reconstructions. The survey scores were reported
on a scale ranging from 1 (very dissatisfied) to 5 (very
satisfied). Specific questions were related to breast size,
shape, and firmness in three separate contexts: intimate or
sexual activities, leisure or social activities, and profes-
sional or job-related activities. The questions directed
toward implant firmness were related to how the implant
feels to touch, with higher scores correlating to higher
satisfaction with the natural “feel” of the implant. For the
bilateral reconstructions, the average score was 4.5 + 0.3,
4.33 + 0.5, and 4.36 £ 0.33 for breast size, breast shape,
and breast firmness, respectively. In the setting of unilat-
eral reconstructions, average scores were 4.0 £ 0.58, 3.93
+ 0.38, and 4.13 + 0.21 for breast size, breast shape, and
breast firmness, respectively.
The results described above are listed in Table 1.

DISCUSSION

The National Cancer Institute projected 178,480 cases of
invasive breast cancer in 2007.* With the exception of
those patients with advanced disease, secondary comor-
bidities, or advanced age, mastectomy with immediate
tissue expander placement is considered a standard
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Figure 1. (A) Intraoperative image showing ink marking the level of disinsertion of the pectoralis major from the
inframammary fold (IMF). (B) The pectoralis muscle is disinserted from the IMF. (C) The expander is placed under the
pectoralis muscle and the acellular dermis is then secured to the IMF and cut pectoralis edge, creating a new subpectoral

pocket.

treatment option.’ In fact, the use of tissue expanders and
implant placement is still the most common method of
breast reconstruction in the United States, despite the
known benefits of autogenous tissue reconstruction.¢®

Traditional round expanders were the first available
expanders used in breast reconstructive surgery. In this
setting, round expanders have some important limitations,
including upper pole fullness and poor ptosis.!>12
Additionally, round expander reconstruction is not without
risk. According to Yanko-Arzi et al,'® the complication rate
for tissue expander reconstruction with round expanders
was reported as 17% for major complications and 39% for
minor complications.

The next logical step in the evolution of expander/
implant reconstruction involved anatomical expanders.
The teardrop design of these expanders attempted to

improve on lower pole expansion and breast ptosis;
however, they were plagued by functional problems
because of their integrated valve design and issues of
malposition. In a series by Nahabedian et al,'* integrated-
valve biodimensional expander use resulted in a 7.7%
infection rate. Spear and Majidian'® reported an overall
9.7% rate of expander loss, with rates of approximately
2% for expander puncture, 8% for skin flap necrosis,
3.5% for expander infection, and 1% for hematoma.
According to Yanko-Arzi et al,'® when compared to round
expanders, anatomical expanders confer a greater risk
of major and minor complications. In addition, despite
attempts to create a more natural shape, aesthetic
outcomes with anatomical expanders have been variable.
One study in particular reported a 40% satisfaction rate at
one year.'®
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Figure 2. Illustration depicting the senior author’s (JYK)
technique for acellular dermis-assisted breast reconstruction
using expanders. The cut edge of the pectoralis muscle is
sewn directly to the superior edge of the acellular dermal
matrix, whereas the medial and inferior edge of the dermal
matrix is sewn to the position of the inframammary fold.
Laterally, the acellular dermis is secured directly down to the
serratus muscle inferiorly. Superiorly, the pectoralis muscle
is secured to the serratus to close off the superolateral free
border of the expander.

Crescentric expanders are among the latest generation
of tissue expanders available to breast reconstructive sur-
geons (Figure 3). The theoretical improvements in aes-
thetic outcomes may be a function of selective lower pole
expansion and the presumed enhancement of ptosis. In
comparison to historical reports regarding round and ana-
tomical expander reconstruction, the total complication
rate in this series was 8.6%. It is important to note that
this rate may be artificially low given that very few breasts
in this series received postoperative radiation therapy.
The outcomes data from this series are comparable to
other large series using crescentric expanders.'” It is
important to note that any discrepancies compared to
previous studies using traditional expansion systems could
be related to differences in study power and associated
selection bias as a result of patient comorbidites, including
radiation exposure.

Despite the relatively large amount of literature on tissue
expander reconstruction in general, there are limited data
available on the addition of acellular dermis. Evidence
suggests that the addition of acellular dermis to expander
and implant-based reconstruction results in a more aes-
thetically pleasing breast, allows for better control of the
lower pole, and facilitates rapid completion of the proce-
dure through the creation of a new breast pocket and

Table 1. Patient Series Data

Patient demographics

Mean age, y

Caucasian, % (n)
Hispanic, % (n)
African-American, % (n)
Bilateral, % (n)
Unilateral, % (n)

Tumor characteristics, % (n)

Invasive ductal carcinoma
Invasive lobular carcinoma
Ductal carcinoma in situ
Lobular carcinoma in situ
Lymph node positive disease

Adjuvant therapy, % (n)

Neo-adjuvant radiation
therapy

Adjuvant radiation therapy

Adjuvant chemotherapy

Reconstructive characteristics

Mean intraoperative fill
volume, cc

Mean final fill volume, cc
(median)

Mean number of expansions
(range)

Mean interval between
stages, d (median)

Mean follow-up, d (median)

% completing both stages of
reconstruction

Complications, % (n)

Infection
Mastectomy flap necrosis
Hematoma

53.3
78 (31)
18 (7)
4(2)
45 (18)
55 (22)

73 (29)
13 (5)
8 (3)
6 (2)
53 (21)

6 (2)

10 (4)
15 (6)

214

285 (370)

1.8 (0-3)

92 + 20 (128)

141 + 16 (174)
83 (n = 18 bilateral;

n = 15 unilateral)
9 (5)
5 (2; 1 required explantation)
3 (1; required explantation)
3(1)

Seroma 3(1)
Breast Evaluation Cosmesis Range: 1 (very dissatisfied)
Scores to 5 (very satisfied)

Bilateral cases, n = 18

Mean score size 45 + 0.3

Mean score shape 4.33 £ 0.5

Mean score firmness 4.36 £ 0.33
Unilateral cases, n = 15

Mean score size 4.0 + 0.58

Mean score shape 3.93 + 0.38

Mean score firmness 4.13 £ 0.21

prompt intraoperative expansion. The addition of another
soft tissue layer interposed between the implant and the
visible skin may also help ameliorate implant visibility or
wrinkling. In a recent publication by Spear et al,® the total
complication rate for acellular dermis-assisted breast recon-
struction with tissue expanders was 12.1%. Bindingnavele
et al'® reported a total complication rate of 9.2% in a similar
scenario. Complication rates in this series using Alloderm
or FlexHD acellular dermis specifically with crescentric tis-
sue expanders are similar to previous reports.'” Importantly,
we do not believe that any of the complications in this
series were a direct result of the acellular dermis.
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Figure 3. A fully expanded crescentric tissue expander is
shown immediately following routine expander/permanent
implant exchange.

With respect to cosmetic outcomes, crescentric tissue
expanders may provide some benefit through selective
lower pole expansion, which may create a more natural
appearing breast (Figures 3 and 4). In a series by Eriksen
et al,® 85% of patients reported being “very satisfied” or

“satisfied” following reconstruction using crescentric tis-
sue expanders as compared to 13 % of patients who under-
went reconstruction using a traditional saline contour
expander or an anatomical model. In this series, the aver-
age cosmetic outcomes with respect to breast size, shape,
and firmness in three separate contexts (intimate or sexual
activities, leisure or social activities, and professional or
job-related activities) in this series ranged from 3.93 to
4.50. Despite surgeon-observed problems with upper pole
hollowing (especially in larger breasted women), patient
satisfaction did not seem to be affected, as this effect was
never mentioned by respondents. A drawback that is
inherent in the asymmetric crescent-shaped expanders is
the possibility of rotation during the expansion process,
which can lead to significant asymmetry for bilateral
reconstructions. Judicious correction of expander pockets
during stage II expander-implant exchange readily corrects
the issue. It is unclear whether the overall effect of cres-
centric expanders in larger breasted women would deliver
similar functional and aesthetic results. With these
patients, there may be a tendency with high-volume
expansion to create a more noticeable step-off at the junc-
tion of the superior margin of the expander and the upper
portion of the breast.

Within this series, there was a slight difference among
survey results for unilateral and bilateral reconstructions.
Although patients with unilateral reconstructions were

Figure 4. (A) A 36-year-old woman who underwent bilateral acellular dermis-assisted breast reconstruction using crescentric
tissue expanders is shown preoperatively. (B) Four months after placement of bilateral crescentric tissue expanders and
concomitant postoperative expansion. (C) Ten months after expander exchange to silicone implants and four months after

nipple reconstruction.
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Figure 5. (A) A 50-year-old woman who underwent bilateral acellular dermis-assisted breast reconstruction using crescentric
tissue expanders is shown preoperatively. (B) Four months after volumetric overexpansion. (C) Nine months after expander-
implant exchange and nipple-areolar complex reconstruction.

Figure 6. (A) A 47-year-old woman who underwent unilateral acellular dermis-assisted breast reconstruction using crescentric
tissue expanders is shown preoperatively. (B) Three months after volumetric overexpansion. (C) Six months after expander-implant
exchange and contralateral augmentation and three months after nipple-areolar complex reconstruction.
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satisfied overall, their scores were consistently less than
those reported for bilateral reconstructions. It is our opin-
ion that the discrepancy between unilateral and bilateral
patients is significantly related to symmetry issues. In
bilateral reconstructions, we are able to achieve symmetry
between both breast mounds (Figures 4 and 5). In com-
parison, unilateral reconstructions often result in signifi-
cant asymmetries and may require manipulation of the
unaffected breast to bridge this symmetry gap (Figure 6).

CONCLUSIONS

The combination of crescentric tissue expansion with
acellular dermis is well tolerated, with overall outcomes
comparable to other series involving expander recon-
structions. In addition, patient subjective aesthetic out-
comes are favorable. The high satisfaction is likely a
result of selective lower pole expansion related to the
crescent shape, as well as the ability to perform signifi-
cant immediate expansion thanks to larger subpectoral
pockets. The authors believe this technique should be
considered for small-breasted patients seeking expander-
implant reconstructions.

Disclosures

Dr. Kim has received educational and research grants from the
Musculoskeletal Transplant Foundation (MTF) and serves as a
consultant for Ethicon and Mentor. The other authors have
nothing to disclose.

Funding

The senior author (JYSK) received research support from MTF
for the research of this article. MTF had no role in the study
design, data analysis and interpretation, or the decision to
submit for publication. Their sole role was to provide funding
for a research assistant.

REFERENCES

1. American Society of Plastic Surgeons. Procedural statis-
tics, R.B.S., 2007. Available at: http://www.plasticsur-
gery.org/Media/Statistics.html

2. Breuing KH, Colwell AS. Inferolateral AlloDerm ham-
mock for implant coverage in breast reconstruction. Ann
Plast Surg 2007;59:250-2555.

3. Spear SL, Parikh PM, Reisin E, Menon NG. Acellular
dermis-assisted breast reconstruction. Aesthetic Plast
Surg 2008;32:418-425.

4. National Cancer Institute. Cancer Statistics 2007. Avail-
able at: http://www.cancer.gov/statistics/. Last accessed
March 14, 2009.

5. Piasecki JH, Gutowski KA. Breast reconstruction. Clin
Obstet Gynecol 2006;49:401-413.

6. Nahabedian MY, Tsangaris T, Momen B. Breast recon-
struction with the DIEP flap or the muscle-sparing (MS-2)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Downloaded from aes.sagepub.com at ASAPS

free TRAM flap: is there a difference? Plast Reconstr Surg
2005;115:436-444; discussion 445-456.

Alderman AK, Wilkins EG, Lowery JC, Kim M, Davis JA.
Determinants of patient satisfaction in postmastectomy
breast reconstruction. Plast Reconstr Surg 2000;106:769-776.
Saulis AS, Mustoe TA, Fine NA. A retrospective analysis
of patient satisfaction with immediate postmastectomy
breast reconstruction: comparison of three common pro-
cedures. Plast Reconstr Surg 2007;119:1669-1676; discus-
sion 1677-1678.

Mahdi S, Jones T, Nicklin S, McGeorge DD. Expandable
anatomical implants in breast reconstructions: a prospec-
tive study. Br J Plast Surg 1998;51:425-430.

McGeorge DD, Mahdi S, Tsekouras A. Breast reconstruc-
tion with anatomical expanders and implants: our early
experience. Br J Plast Surg 1996;49:352-357.

Anderson RC, Cunningham B, Tafesse E, Lenderking
WR. Validation of the Breast Evaluation Questionnaire
for use with breast surgery patients. Plast Reconstr Surg
2006;118:597-602.

Gui GP, Tan S-M, Faliakou EC, Choy C, A’Hern R, Ward
A. Immediate breast reconstruction using biodimensional
anatomical permanent expander implants: a prospective
analysis of outcome and patient satisfaction. Plast Recon-
str Surg 2003;111:125-138; discussion 139-140.
Yanko-Arzi R, Cohen MJ, Braunstein R, Kaliner E, Neu-
man R, Brezis M. Breast reconstruction: complica-
tion rate and tissue expander type. Aesthetic Plast Surg
2009;33:489-496.

Nahabedian MY, Tsangaris T, Momen B, Manson PN.
Infectious complications following breast reconstruc-
tion with expanders and implants. Plast Reconstr Surg
2003;112:467-476.

Spear SL, Majidian A. Immediate breast reconstruction
in two stages using textured, integrated-valve tissue
expanders and breast implants: a retrospective review
of 171 consecutive breast reconstructions from 1989 to
1996. Plast Reconstr Surg 1998;101:53-63.

Alderman AK, Kuhn LE, Lowery JC, Wilkins EG. Does
patient satisfaction with breast reconstruction change
over time? Two-year results of the Michigan Breast Recon-
struction Outcomes Study. J Am Coll Surg 2007;204:7-12.
Cordeiro PG, Pusic AL, Disa JJ, McCormick B, VanZee
K. Irradiation after immediate tissue expander/implant
breast reconstruction: outcomes, complications, aesthetic
results, and satisfaction among 156 patients. Plast Recon-
str Surg 2004;113:877-881.

Bindingnavele V, Gaon M, Ota KS, Kulber DA, Lee DIJ.
Use of acellular cadaveric dermis and tissue expansion
in postmastectomy breast reconstruction. J Plast Reconstr
Aesthetic Surg 2007;60:1214-1218.

Breuing KH, Warren SM. Immediate bilateral breast
reconstruction with implants and inferolateral AlloDerm
slings. Ann Plast Surg 2005;55:232-239.

Eriksen C, Stark B. Early experience with the crescent
expander in immediate and delayed breast reconstruc-
tion. Scand J Plast Reconstr Surg Hand Surg 2006;40
82-88.

- Residents on July 13, 2010


http://aes.sagepub.com/

