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Background Increasing concerns regarding the safety of textured surface implants
have resulted in surgeons transitioning from textured tissue expanders (TEs) to smooth
TEs. Given this change has only recently occurred, this study evaluated outcomes
between smooth and textured TEs.

Methods Women who underwent two-stage breast reconstruction using TEs from
2013 to 2022 were included. TE-specific variables, perioperative information, pain
scores, and complications were collected. Chi-squared, t-test, and linear regression
analyses were performed.

Results A total of 320 patients received a total of 384 textured and 152 smooth TEs.
Note that 216 patients received bilateral reconstruction. TEs were removed in 9 cases.
No significant differences existed between groups regarding comorbidities. Smooth
TEs had a higher proportion of prepectoral placement (p < 0.001). Smooth TEs had less
fills (3+1 vs. 44+2, p<0.001), shorter expansion periods (60 +44 vs. 90 & 77 days,
p < 0.001), smaller expander fill volumes (390 & 168 vs. 478 =177 mL, p < 0.001), and
shorter time to exchange (80 £43 vs. 104 439 days, p <0.001). Complication rates
between textured and smooth TEs were comparable. Smooth TE had a greater
proportion of TE replacements (p =0.030). On regression analysis, pain scores were
more closely associated with age (p=0.018) and TE texture (p=0.046). Additional
procedures at time of TE exchange (p < 0.001) and textured TE (p = 0.017) led to longer
operative times.

Conclusion As many surgeons have transitioned away from textured implants, our
study shows that smooth TEs have similar outcomes to the textured alternatives.
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Introduction

Postmastectomy reconstruction rates have increased to 60%
among cancer patients with a growing trend toward in-
creased implant-based reconstruction (IBR).1'2 Patients un-
dergoing IBR have high satisfaction as assessed with the
BREAST-Q.># Protection for patients through the Women’s
Health and Cancer Rights Act of 1998 and recent expansion of
insurance nationwide have provided access for reconstruc-
tion to more women.>®

Although direct-to-implant reconstruction has increased
recently, most IBR is still performed with a two-stage tissue
expander (TE) implant reconstruction.” The majority of TEs
have historically had a textured surface. A textured surface is
beneficial for maintaining the TE position and reducing the
risk of rotation and displacement during expansion. Textured
implants and TEs were historically believed to reduce capsu-
lar contracture rates as well.2

Recent concerns regarding the safety of textured surface
implants have led to a shift away from textured permanent
implants and, in some cases, TEs.>'® Considering that
smooth TEs have been in use for a limited period of time,
there is a paucity of information evaluating smooth expand-
ers’ outcomes.'

In response, this study sought to compare the reconstruc-
tive outcomes between smooth and textured TEs. Expansion
time and schedule, postoperative complications, and revi-
sionary surgeries were compared between smooth and
textured TEs.

Methods

Following Institutional Review Board approval (HIC no.:
2000221587), this study was performed in accordance

Table 1 Patient characteristics
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with the ethical standards as laid down in the 1964 Declara-
tion of Helsinki and its later amendments or comparable
ethical standards. A retrospective chart review was con-
ducted for women who underwent two-stage breast recon-
struction using Mentor TEs from 2013 to 2022. Demographic
variables collected included age, body mass index (BMI),
race, the American Society of Anesthesiologists (ASA) class,
comorbidities, smoking status, history of abdominal surgery,
cancer type and stage, and history of chemotherapy or
radiation.

TE-specific variables collected included the type of ex-
pander (Artoura, CPX4, CPX3, and CPX2), smooth versus
textured surface, prepectoral versus subpectoral plane, use
of acellular dermal matrices, number of total fills, final fill
volume, and time until final TE fill. Additional perioperative
information collected included antibiotic use, total number
of days until drain removal, and pain score during the
hospital stay.

Both 30-day and all complications were queried including
wound infection, wound dehiscence, hematoma, seroma,
return to the operating room, TE replacement, and capsular
contractures. Furthermore, the need and type of any revi-
sionary procedures as well as total operative time at TE to
implant exchange procedure were recorded. A chi-square
assessment, analysis of variance (ANOVA), Student’s t-test,
linear, and logistic regression analysis were conducted using
SPSS Statistics (IBM, Boston, MA, 2015). Propensity score
analysis was conducted to reduce the differences between TE
groups by baseline characteristics. Propensity scores were
based on demographic variables, such as age, BMI, and race,
and comorbidities, such as diabetes. Propensity score
weights were included in a weighted logistic regression
analysis to evaluate the effects of TE type on complication
rates. Significance was set as p < 0.05.

All (n=536) Textured (n=384) Smooth (n=152) p-Value

Mean age (y) 49412 49+ 11 48+12 0.948°
Mean BMI (kg/m?) 2746 27+6 26+7 0.304°
Race 0.011°

Caucasian 391 (73%) 288 (75%) 103 (68%)

Hispanic 55 (10%) 42 (11%) 13 (9%)

African American 69 (13%) 40 (10%) 29 (20%)

Asian 12 (2%) 10 (3%) 2 (1%)

Other 8 (2%) 3 (1%) 5 (3%)
ASA class 0.543°

1 12 (2%) 10 (3%) 2 (1%)

2 315 (59%) 228 (59%) 87 (57%)

3 209 (39%) 146 (38%) 63 (41%)

Abbreviations: ASA, American Society of Anesthesiologists; BMI,

Note: Bold p-values are statistically significant.

‘Independent sample t-test.
bChi-square test.

body mass index.
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Table 2 Patient comorbidities
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Comorbidities All (n=536) Textured (n=384) Smooth (n=152) p-Value®
Diabetes 49 (9%) 37 (10%) 12 (8%) 0.318
Hypertension 127 (24%) 90 (23%) 37 (24%) 0.471
Smoking 0.167

Nonsmoker 292 (55%) 215 (56%) 81 (53%)

Current smoker 50 (9%) 30 (8%) 20 (13%)

Former smoker 190 (35%) 139 (36%) 51 (34%)

aChi-square test.
Table 3 Patient cancer characteristics
All (n=536) Textured (n=384) Smooth (n=152) p-Value®

History of radiation 28 (5%) 23 (6%) 5(2%) 0.146
Adjuvant radiation 66 (12%) 47 (12%) 19 (8%) 0.519
Neoadjuvant chemo 126 (24%) 85 (22%) 41 (27%) 0.144
Adjuvant chemo 158 (30%) 109 (28%) 49 (32%) 0.219
Cancer stage 0.417

0 76 (14%) 58 (15%) 18 (12%)

1 124 (23%) 83 (22%) 41 (26%)

2 91 (17%) 63 (16%) 28 (18%)

3 37 (7%) 26 (7%) 11 (7%)

4 3(1%) 1(1%) 2 (1%)
Prophylactic 204 (38%) 153 (39%) 52 (34%)
Cancer type 0.003

DCIS 72 (13%) 56 (14%) 16 (11%)

Invasive ductal 201 (38%) 135 (35%) 66 (43%)

LCIS 12 (2%) 8 (2%) 4 (3%)

Invasive lobular 33 (6%) 27 (7%) 6 (4%)

Mixed 5 (1%) 0 (0%) 5 (3%)

Other 6 (1%) 5(1%) 1(1%)

None 208 (39%) 153 (40%) 55 (36%)

Abbreviations: DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ.

Note: Bold p-values are statistically significant.
aChi-square test.

Results

Patient Demographics

Over 10 years, 320 patients received TEs with 384 textured
and 152 smooth TEs. Mean age was 49 + 12 years and mean
BMI was 27 + 6 kg/m?. One hundred and four patients re-
ceived unilateral reconstruction, while 216 received bilateral
reconstruction. There were no significant differences be-
tween groups with respect to demographics including age,
BMI, or the ASA class (~Table 1). The two groups had
comparable comorbidities with respect to rates of diabetes,
hypertension, and smoking status (=Table 2). Among the
cancer characteristics, the two groups were similar across
history of radiation and chemotherapy, and cancer stage.

Archives of Plastic Surgery  Vol. 51 No. 1/2024 © 2024. The Author(s).

There were more patients who had invasive ductal carcino-
ma who received smooth TEs compared with textured TEs
(43% vs. 35%, p=0.003; =Table 3).

Tissue Expander-Specific Data

The specific TE type differed between the smooth and
textured cohorts (=~Table 4). The smooth TE cohort subtype
had a higher proportion of Artoura TEs (textured 4% [17/386]
vs. smooth 41%[62/152], p < 0.001), whereas the textured TE
cohort had a higher proportion of CPX4 expanders (textured
77%[298/384] vs. smooth 52%[79/152], p < 0.001; ~Table 4).
Additionally, all CPX2 and CPX3 expanders used were exclu-
sively in textured cases as they were not produced in smooth
styles.
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Table 4 Tissue expander-specific data
All (n=536) Textured (n=384) Smooth (n=152) p-Value

Number of fills 442 442 3+1 <0.001°
Tissue expansion time 81+70d 90+77d 60+44d <0.001°
Additional procedures 211 (40%) 187 (49%) 24 (16%) <0.001°
Bilateral TEs 216 (68%) 148 (64%) 68 (44%) 0.301°
Total fill volume 463 +£179mL 478 £177 mL 390+ 168 mL <0.001°
Drain duration 17+8d 17+8d 16+8d 0.019°
Time to exchange 98 £42 min 104 £39 min 80+£43 min <0.001°
Pain 6+3 7+2 6+4 0.148°
Postop Abx use 512 (96%) 372 (97%) 140 (98%) 0.058°
Tissue expander type <0.001°

Artoura 79 (15%) 17 (4%) 62 (41%)

CPX4 377 (70%) 298 (77%) 79 (5%)

CPX2 48 (9%) 48 (13%) 0 (0%)

CPX3 11 (2%) 11 (3%) 0 (0%)

Other 19 (4%) 10 (3%) 9 (6%)
Tissue expander plane <0.001°

Prepectoral 69 (13%) 9 (2%) 60 (60%)

Subpectoral 467 (87%) 375 (98%) 92 (40%)
Acellular dermal matrix use 285 (53%) 174 (42%) 112 (72%) <0.001°

Abbreviations: Abx, antibiotics; TE, tissue expander.
Note: Bold p-values are statistically significant.
t-Test.

bChi-square.

Smooth TEs had a higher proportion of prepectoral place-
ment (textured 2% [9/384] vs. smooth 40% [60/152] while
textured TEs were more likely to be placed subpectorally
(textured 98% [375/384] vs. smooth 60%[92/152], p < 0.001).
Drain duration was longer in patients who received textured
TEs (17 =8 vs. 16 4+ 8 days, p=0.019).

There was no significant difference between pain scores
for smooth and textured TEs. The maximum pain score
during the in-patient stay for smooth TEs was 6 +4 com-
pared with 742 for the textured TE cohort (p=0.148).
Patients with smooth TEs received a reduced number of fills

(4 + 2 for textured TEs vs. 3 + 1 for smooth TEs, p < 0.001) and
were more likely to have a reduced expansion period
(90 + 77 days for textured TEs vs. 60 +44 days for smooth
TEs, p<0.001), reduced final expander fill volume
(478 =177 mL for the textured TEs vs. 390 & 168 mL for the
smooth TEs, p<0.001), and reduced time to exchange
(104 =39 minutes for textured TEs vs. 80 +43 minutes for
smooth TEs, p <0.001; ~Table 4). Additionally, there were
more symmetrizing mastopexy/reduction procedures com-
pleted in patients who received smooth TEs compared with
patients who received textured TEs (38% vs. 26%, p =0.004).

Table 5 Comparison of postoperative complications between smooth and textured tissue expanders

Complications All (n=536) Textured (n=384) Smooth (n=152) p-Value®
Infection requiring IV Abx 34 (6%) 20 (5%) 14 (9%) 0.114
Hematoma 23 (4%) 20 (5%) 3 (2%) 0.153
Seroma 29 (6%) 20 (5%) 9 (6%) 0.832
Wound breakdown/necrosis 23 (4%) 17 (4%) 6 (4%) 1.00
Return to OR within 30 d 43 (8%) 29 (8%) 14 (9%) 0.597
TE replacement 30 (5%) 15 (4%) 15 (10%) 0.030
Capsular contracture 103 (19%) 80 (21%) 23 (15%) 0.145

Abbreviations: Abx, antibiotics; IV, intravenous; OR, operating room; TE, tissue expander.

Note: Bold p-values are statistically significant.
aChi-square.
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Complication Rates between Textured and Smooth TEs
No significant differences were found in complication rates
between textured and smooth TEs (~Table 5). Rates of infec-
tion (5 vs. 9%, p=0.114), hematoma (5 vs. 2%, p=0.153),
seroma (5 vs. 6%, p=0.832), and wound breakdown (4 vs.
6%, p=1.00) were not significantly different between groups.
The two cohorts had comparable rates of return to the operat-
ing room in the first 30 days (8 vs. 9%, p=0.597) and similar
rates of capsular contractions (21 vs. 15%, p = 0.145). However,
there were more smooth TE replacements (4 vs. 10%,
p=0.030; =Table 5). Of all 30 TE replacements, 8 (26.7%)
were due to the patient’s desire to remove the TE (4 textured vs.
4 smooth TE), 19 (63.3%) were due to either infections, chronic
seroma, or mastectomy flap necrosis (8 textured vs. 11 smooth
TEs), and 3 (10.0%) were due to TE malfunction (all textured
TEs). There was no difference between smooth and textured TE
regarding the reason for TE replacements (p = 0.26). Further-
more, among those who received radiation (n=90), there
were no differences between smooth and textured TEs for
rates of infection, hematoma, seroma, wound dehiscence,
return to the operating room, TE explantation, and capsular
contracture.

On further regression analysis evaluating the association
between reported complications with TE type, while con-
trolling for BMI, diabetes, TE plane placement, acellular
dermal matrix, adjuvant radiation, and adjuvant chemother-
apy, smooth TEs (odds ratio [OR] =3.548, 95% confidence
interval [CI]: 1.595-7.891, p=0.002) were only associated
with having TE replacement (=Table 6). The association
between smooth TEs and TE replacement persisted on
weighted multivariate regression utilizing propensity scores.

Complication Rate of Tissue Expanders Allam et al.

Additionally, smooth TEs were less likely to have capsular
contractures (OR=0.657, 95% CI: 0.449-0.963, p=0.031).
Furthermore, after stratifying by TE model type, no signifi-
cant differences were found between smooth and textured
TEs regardless of whether patients received the CPX4 or
Artoura subtype. These subgroups also had no effect on
maximum pain score, expansion period, final expander fill
volumes, and time to exchange.

In a separate regression analysis, maximum pain score
was closely associated with age (p < 0.018; =Table 7). Older
patients had higher pain scores. Textured TEs were associat-
ed with higher pain scores than smooth TEs (p=0.046). No
association was found between TE subtype and pain scores
(p=0.472). Surprisingly, TE pocket (subpectoral vs. prepec-
toral) did not have a significant impact on pain scores
(p=0.885). Having more associated procedures at the time
of TE exchange (p <0.001), greater fill volume (p=0.011),
and textured TE (p =0.017) led to longer operative times for
TE exchange (~Table 7).

Complication Rates by TE Plane Placement

We further stratified the groups based on the plane place-
ment of the TE, prepectoral and subpectoral. There were 467
TEs that were placed in the subpectoral plane (375 textured
and 92 smooth). Between the textured and smooth TEs, there
were more TE replacements for smooth TEs (6% vs. 13%,
p=0.026). However, there were no differences in rates of
infection, hematomas, seromas, wound breakdown/necrosis,
return to the operating room within 30 days, and capsular
contracture. Furthermore, there was no difference in pain
scores (742 vs. 6+2, p=0.896). In the prepectoral plane,

Table 7 Multivariate regression models for maximum pain scores after tissue expander placement and length of time in the

operating room for exchange to implant

Pain Exchange OR time

Covariates Standardized B p-Value® Standardized B p-Value®
ASA 0.252 0.009 -0.001 0.983
Insurance -0.074 0.406 -0.060 0.205
Age -0.280 0.018 0.103 0.059
Hypertension 0.143 0.144 0.010 0.844
Adjuvant radiation 0.006 0.950 -0.015 0.752
Adjuvant chemo 0.080 0.443 -0.011 0.818
TE type -0.264 0.046 -0.162 0.017
Subpectoral vs. prepectoral plane 0.045 0.726 -1.000 0.159
Surgeon 0.071 0.483 0.138 0.010
Subtype 0.070 0.472 0.013 0.802
Additional procedures 0.014 0.892 0.265 <0.001
Unilateral vs. bilateral 0.179 .082 0.060 0.240
Acellular dermal matrix -0.115 0.266 -0.078 0.135
Fill volume -0.019 0.845 0.138 0.011

Abbreviations: ASA, American Society of Anesthesiologists; OR, operating room; TE, tissue expander.

Note: Bold p-values are statistically significant.
“Multivariate linear regression.
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Table 8 Subgroup analysis of complications between smooth and textured tissue expanders placed in the subpectoral plane and

prepectoral plane

Complications All Textured Smooth p-Value®
Subpectoral plane, n 467 375 92

Infection requiring IV Abx 24 (5%) 18 (5%) 6 (7%) 0.597
Hematoma 20 (4%) 18 (5%) 2(2% 0.391
Seroma 24 (5%) 18 (5%) 6 (7%) 0.597
Wound breakdown/necrosis 22 (5%) 17 (5%) 5 (5%) 0.783
Return to OR within 30 days 37 (8%) 27 (7%) 10 (11%) 0.281
TE replacement 24 (6%) 15 (6%) 9 (13%) 0.024
Capsular contracture 93 (%) 79 (21%) 14 (15%) 0.245
Prepectoral plane, n 69 9 60

Infection requiring IV Abx 11 (16%) 2 (22%) 9 (15%) 0.333
Hematoma 3 (4%) 2 (22%) 1(2%) 0.043
Seroma 5 (7%) 2 (22%) 3 (5%) 0.124
Wound breakdown/necrosis 1(1%) 0 (0%) 1(2%) 0.087
Return to OR within 30 days 6 (9%) 2 (22%) 4 (7%) 0.172
TE replacement 6 (9%) 0 (0%) 6 (10%) 0.306
Capsular contracture 10 (14%) 1(11%) 9 (15%) 1.000

Abbreviations: Abx, antibiotics; IV, intravenous; OR, operating room; TE, tissue expander.

Note: Bold p-values are statistically significant.
2Chi-square.

there were 69 TEs (9 textured TEs and 60 smooth TEs). There
was a greater proportion of breast hematomas in those who
received textured TEs in the prepectoral planes (22% vs. 1.7%,
p=0.043). Compared with smooth TEs, there was no differ-
ence in rates of infection, seroma, wound dehiscence, return
to the operating room, need for TE replacement, and capsular
contractures (~Table 8). Additionally, there were no differ-
ences in reported maximum pain levels (8+2 vs. 5+4,
p=0.108).

We further stratified patients who did and did not have
any exposure to radiation. Of the patients who were exposed
to any radiation, there were 83 TEs placed in the subpectoral
plane (67 textured and 21 smooth) and 7 TEs placed in the
prepectoral plane (2 textured and 5 smooth). Among the
subpectoral plane, there were no differences in complication
rates between textured and smooth TE. Among the prepec-
toral plane, there were hematomas and seromas found
among the two textured TEs, while no hematomas and
seromas were found in the 5 smooth TEs (p =0.048). There
were no significant differences in infection rates, wound
dehiscence, return to the operating room, TE replacement,
and capsular contractures. Of the patients who were not
exposed to radiation, there were 384 TEs placed in the sub-
pectoral plane (308 textured and 76 smooth). There were more
returns to the operating room within 30 days (13 vs. 5%,
p=0.041) and TE replacements (10 vs. 2%, p<0.001) for
smooth TEs compared with textured TEs. There was no differ-
ence in rates for infection, hematomas, seromas, wound
breakdown/necrosis, or capsular contracture. There were 62
TEs that were placed in the prepectoral plane (7 textured and

Archives of Plastic Surgery  Vol. 51 No. 1/2024 © 2024. The Author(s).

55 smooth). However, there were no incidences of infections,
hematomas, seromas, and wound breakdown/necrosis for
patients who received textured TEs. Additionally, there was
no difference in rates of capsular contractions (~Table 9).

Discussion

Immediate breast reconstruction has continued to grow in
popularity with a well-described improvement in quality of
life compared with postmastectomy alternatives.'?'3 Fol-
lowing recent concerns regarding the long-term safety of
textured implants, many plastic surgeons have transitioned
to predominantly using smooth implants and TEs. While
smooth implants have been used with high frequency, limit-
ed data exist regarding the efficacy of smooth TEs.’ This
study provides an objective comparison between smooth
and textured TEs by expander fill characteristics, complica-
tions, and pain.

In the two well-matched cohorts, there were no signifi-
cant differences in complication rates between smooth and
textured TEs. A previous study identified that the Mentor
textured TE tends to adhere less to soft tissue compared with
other brands of textured TEs. Given this, the Mentor textured
TE may function like the smooth TEs."* The similarities
between the two TEs may contribute to the comparable
characteristics found in this present study between the
smooth and textured TEs.

Although radiation exposure may influence the rates of
infection and dehiscence/necrosis, there were no differ-
ences between smooth and textured TEs when evaluating
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Table 9 Subgroup analysis of complications between smooth and textured tissue expanders place in the subpectoral plane and

prepectoral plane in patients based on radiation exposure

Complications All Textured Smooth p-Value®
Radiation exposure, n 90 69 21 -
Subpectoral plane, n 33 67 16 -
Infection requiring IV Abx 7 (8%) 6 (9%) 1 (6%) 1.00
Hematoma 6 6 (9%) 0 (0%) 0.591
Seroma 12 9 (13%) 3 (19%) 0.693
Wound breakdown/necrosis 8 7 (10%) 1(6%) 1.00
Return to OR within 30 days 10 10 (15%) 0 (0%) 0.197
TE replacement 9 8 (12%) 1(6%) 1.00
Capsular contracture 32 29 (43%) 3 (19%) 0.090
Prepectoral plane, n 7 2 5 -
Infection requiring IV Abx 3 2 (100%) 1(20%) 0.053
Hematoma 2 2 (100%) 0 (0%) 0.048
Seroma 2 2 (100%) 0 (0%) 0.048
Wound breakdown/necrosis 1 0 (0%) 1 (20%) 1.00
Return to OR within 30 days 3 2 (100%) 1(20%) 0.143
TE replacement 0 0 (0%) 0 (0%) -
Capsular contracture 2 0 (0%) 2 (40%) 1.00
No radiation exposure, n 446 315 131

Subpectoral plane, n 384 308 76

Infection requiring IV Abx 18 (5%) 12(4%) 6 (7%) 0.348
Hematoma 14 (4%) 12 (4%) 2 (3%) 1.00
Seroma 15 (5%) 9 (3%) 6 (8%) 0.890
Wound breakdown/necrosis 15 4(%) 10 (3%) 5 (6%) 0.101
Return to OR within 30 days 27 (7%) 17 (5%) 10 (13%) 0.041
TE replacement 21 (5%) 7 (2%) 8 (10%) <0.001
Capsular contracture 61 (16%) 51 (17%) 10 (13%) 0.599
Prepectoral plane, n 62 7 55 -
Infection requiring IV Abx 6 (9% 0 (0%) 6 (10%) 1.00
Hematoma 1(2%) 0 (0%) 1(2%) 1.00
Seroma 3 (5%) 0 (0%) 3 (5%) 1.00
Wound breakdown/necrosis 0 (0%) 0 (0%) 0 (0%) -
Return to OR within 30 days 3(5%) 0 (0%) 3(5%) 1.00
TE replacement 6 (9%) 0 (0%) 6 (10%) 0.580
Capsular contracture 8 (13%) 1 (14%) 7 (12%) 1.00

Abbreviations: Abx, antibiotics; IV, intravenous; OR, operating room; TE, tissue expander.

Note: Bold p-values are statistically significant.
2Chi-square.

patients with and without radiation exposure in our co-
hort. The higher rates of hematoma and seromas among the
TEs placed in the prepectoral plane in patients that re-
ceived radiation exposure should be evaluated cautiously
given the small amount of TEs placed in the prepectoral
plane. The rates of infection in our study contrast with
previous studies, which have identified higher rates of
infection and explantation in textured TEs and higher

seroma formation in smooth TEs.">'® In these studies,
textured TEs were accompanied by higher rates of acellular
dermal matrices usage, which have been shown to increase
biofilm formation and subsequently infection and explan-
tation.!” Interestingly, smooth TE were associated with
more replacements. The majority of the smooth TEs that
were replaced were due to either an infection, seroma, or
mastectomy necrosis. However, there were no differences
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observed between smooth and textured TEs regarding the
reason behind TE replacements. Furthermore, although
there were more replacements for smooth TEs, the rates
of complications were similar to textured TEs.

While plane of placement may serve as a potential con-
founding factor, prior literature comparing prepectoral and
subpectoral planes in larger cohorts of textured implants
found that complication rates are comparable between the
two planes.’®' In our study, there was no difference in
complication rates by TE plane placement with the exception
of more hematomas among textured TEs in the prepectoral
plane. This finding should be cautiously considered given the
limited number of textured TEs in the prepectoral plane
(n=9)in comparison to smooth TEs (n = 60). However, these
differences should warrant further study when weighing the
risks of textured TEs, such as breast implant-associated
anaplastic large cell lymphoma.>'®

While smooth TEs showed a reduced expansion time,
these findings correspond with smaller final fill volume
likely as a result of surgeon preference and preferred aes-
thetic technique. This is further supported by a higher
proportion of patients with smooth TEs also receiving sym-
metrizing mastopexy/reductions compared with patients
with textured TEs, indicating different outcome preferences.
Interestingly, smooth versus textured TE type did influence
total operating room time with smooth TEs having shorter
documented operative time for implant exchange. This find-
ing persisted even after controlling for subpectoral versus
prepectoral placement, fill volume, adjunct procedures such
as fat grafting, and TE subtype. Furthermore, smooth TEs had
a shorter drain duration compared with textured TEs. Typi-
cally, timing of drain removal is based on output; however, it
may also depend on provider practices.

There was no difference in the maximum pain levels
between smooth and textured TEs. However, smooth TEs
were associated with lower pain scores when controlling for
other factors such as adjuvant radiation, adjuvant chemo,
plane placement, among other. However, given the extended
time frame of this study, there were 11 different breast
surgeons that completed the mastectomy prior to TE place-
ment. Between both smooth and textured groups, there were
differences in the surgeons that performed the surgery.
Given these differences, different techniques may have
been completed which may have contributed to the pain
differences seen between smooth TEs and textured TEs.
Additionally, older patients were associated with higher
pain scores, which is consistent with prior literature.?%-2
Although adjuvant treatments, perioperative variables, and
comorbidities were controlled, the different postoperative
course trajectory between patients may have played a role in
the association between older patients reporting higher pain
scores. Despite recent literature supporting that prepectoral
TE placement results in lower pain scores than subpectoral,
this did not hold true in our analysis.>>?* Even when
stratifying for plane placement, there remained no differ-
ences in the maximum pain levels experienced between the
smooth and textured TEs. Given the length of time of this
study, these findings are likely influenced by the lack of a
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standardized pain regimen and a more regulated pathway for
pain management may have since been adopted.

Limitations of this study include the retrospective nature
of this study. Some of the differences between cohorts reflect
an evolution in technique at our institution as well as
nationwide with a greater preference for prepectoral place-
ment and Artoura over the CPX4 TE device. Furthermore, our
findings represent the outcomes of our academy, a relatively
higher volume institution, and may not be representative of
other surgeons’ experiences. Finally, due to the recent tran-
sition to smooth TEs, the total number of smooth TE was
more limited compared with textured TEs. Additionally, the
total number of prepectoral texture TEs was limited and
given the recent transition to smooth TEs, we are unable to
have even numbers of TE type between these planes. How-
ever, to evaluate the potential effect of implant plane place-
ment we included a separate subanalysis evaluating the
complication rates between textured and smooth TEs strati-
fied by plane placement. We further controlled for plane
placement in the evaluation of TE type with each complica-
tion rate to reduce any possible effects of plane placement.
Future study is needed to reexamine findings in a larger
cohort with longer follow-up of complications, including
displacement rates. Additionally, future study is needed to
evaluate the long-term aesthetic outcomes and patient-
reported satisfaction.

Smooth TEs have comparable complication rates as tex-
tured TEs. Although differences in fill characteristics were
seen, this may reflect different outcome and provider pref-
erence rather than distinct expander differences. Adoption of
smooth TEs has mirrored the acceptance and greater use of a
prepectoral implant plane. As many surgeons have transi-
tioned away from textured implants, our study is the first to
show that smooth TEs have similar outcomes to the textured
alternatives.

Ethical Approval
This study was done in accordance with the Helsinki
Declaration and with Institutional Review Board approval.

Patient Consent
Signed consent was waived by the Institutional Review
Board at Yale University.

Authors’ Contributions

0.A.: Conceptualization, methodology, data curation, and
writing-original draft.

].D.: Conceptualization, methodology, data curation, writ-
ing-original draft, and formal analysis.

M.N.A.: Data curation, writing- review and editing, and
formal analysis.

AJ.: Data curation, writing-original draft, and methodology.
M.A.M.: Data curation and writing-original draft.

R.S.: Data curation and writing-original draft.

L.C.: Data curation and writing-review and editing.

0.0.: Data curation and writing-original draft.

S.M.: Data curation and writing-review and editing.
K.E.P.: Data curation and writing-review and editing.



T.A.: Supervision and writing-review and editing.
M.A.: Supervision and writing-review and editing.

Funding

This study was completed in part with financial support
from aresearch grant from the Mentor Corporation (grant
no: 20-002996).

Conflict of Interest

M.A. receives funding from CTSA Grant Number KL2
TR001862 from the National Center for Advancing Trans-
lational Science (NCATS), a component of the National
Institutes of Health (NIH) and consults for Johnson &
Johnson and LifeNet Health. The manuscript contents
are solely the responsibility of the authors and do not
necessarily represent the official view of NIH.

References

1

N

w

wv

(o))

~

o]

=)

10

Alderman AK, Collins ED, Schott A, et al. The impact of breast
reconstruction on the delivery of chemotherapy. Cancer 2010;116
(07):1791-1800

Olfatbakhsh A, Haghighat S, Tabari M, et al. Patient satisfaction
and body image following mastectomy, breast-conserving thera-
py, and mastectomy with reconstruction: a study in Iran. Arch
Breast Cancer 2018;5:173-182

Momoh AO, Cohen WA, Kidwell KM, et al. Tradeoffs associated
with contralateral prophylactic mastectomy in women choosing
breast reconstruction: results of a prospective multicenter co-
hort. Ann Surg 2017;266(01):158-164

Jagsi R, Jiang J, Momoh AO, et al. Trends and variation in use of
breast reconstruction in patients with breast cancer undergoing
mastectomy in the United States. ] Clin Oncol 2014;32(09):
919-926

Wilkins EG, Alderman AK. Breast reconstruction practices in
North America: current trends and future priorities. Paper pre-
sented at: Seminars in Plastic Surgery;. 2004

Panchal H, Matros E. Current trends in post-mastectomy breast
reconstruction. Plast Reconstr Surg 2017;140( 5S Advances in
Breast Reconstruction):7S-13S

Statistics ANCoPSP. 2019 Plastic Surgery Statistics Report. In:
ASPS Arlington Heights. , Illinois; 2019

Barnsley GP, Sigurdson L], Barnsley SE. Textured surface breast
implants in the prevention of capsular contracture among breast
augmentation patients: a meta-analysis of randomized con-
trolled trials. Plast Reconstr Surg 2006;117(07):2182-2190
Swanson E. Plastic surgeons defend textured breast implants at
2019 US Food and Drug Administration hearing: why it is time to
reconsider. Plast Reconstr Surg Glob Open 2019;7(08):e2410
Collett D], Rakhorst H, Lennox P, Magnusson M, Cooter R, Deva AK.
Current risk estimate of breast implant-associated anaplastic

20

21

22

23

24

Complication Rate of Tissue Expanders Allam et al.

large cell lymphoma in textured breast implants. Plast Reconstr
Surg 2019;143(3S A Review of Breast Implant-Associated Ana-
plastic Large Cell Lymphoma, 35):30S-40S

Danilla SV, Jara RP, Miranda F, et al. Is Banning texturized implants
to prevent breast implant-associated anaplastic large cell lym-
phoma a rational decision? A meta-analysis and cost-effective-
ness study. Aesthet Surg J 2020;40(07):721-731

Chun YS, Verma K, Rosen H, et al. Implant-based breast recon-
struction using acellular dermal matrix and the risk of postop-
erative complications. Plast Reconstr Surg 2010;125(02):
429-436

Kouwenberg CAE, de Ligt KM, Kranenburg LW, et al. Long-term
health-related quality of life after four common surgical treat-
ment options for breast cancer and the effect of complications: a
retrospective patient-reported survey among 1871 patients. Plast
Reconstr Surg 2020;146(01):1-13

Lim YM, Park KH, Lee DW, Lew DH, Roh TS, Song SY. Character-
istics of adhesion areas between the tissue expander and capsule
in implant-based breast reconstruction. Arch Plast Surg 2019;46
(04):330-335

Fairchild B, Ellsworth W, Selber JC, et al. Safety and efficacy of
smooth surface tissue expander breast reconstruction. Aesthet
Surg J 2020;40(01):53-62

Chiu WK, Fracol M, Feld LN, Qiu CS, Kim JYS. Judging an expander
by its cover: a propensity-matched analysis of the impact of tissue
expander surface texture on first-stage breast reconstruction
outcomes. Plast Reconstr Surg 2021;147(01):1e-6e

Danino MA, Efanov ]I, Dimitropoulos G, et al. Capsular biofilm
formation at the interface of textured expanders and human
acellular dermal matrix: a comparative scanning electron micros-
copy study. Plast Reconstr Surg 2018;141(04):919-928

Le NK, Persing S, Dinis ], et al. A comparison of BREAST-Q scores
between prepectoral and subpectoral direct-to-implant breast
reconstruction. Plast Reconstr Surg 2021;148(05):708e-714e
Manrique O], Kapoor T, Banuelos J, et al. Single-stage direct-to-
implant breast reconstruction: a comparison between subpec-
toral versus prepectoral implant placement. Ann Plast Surg 2020;
84(04):361-365

Helme RD, Gibson SJ. The epidemiology of pain in elderly people.
Clin Geriatr Med 2001;17(03):417-431, v

Krueger AB, Stone AA. Assessment of pain: a community-based
diary survey in the USA. Lancet 2008;371(9623):1519-1525
Rustgen T, Wahl AK, Hanestad BR, Lerdal A, Paul S, Miaskowski C.
Age and the experience of chronic pain: differences in health and
quality of life among younger, middle-aged, and older adults. Clin
J Pain 2005;21(06):513-523

Walia GS, Aston ], Bello R, et al. Prepectoral versus subpectoral
tissue expander placement: a clinical and quality of life outcomes
study. Plast Reconstr Surg Glob Open 2018;6(04):e1731

YangJY, Kim CW, Lee JW, Kim SK, Lee SA, Hwang E. Considerations
for patient selection: prepectoral versus subpectoral implant-
based breast reconstruction. Arch Plast Surg 2019;46(06):
550-557

Archives of Plastic Surgery ~ Vol. 51 No. 1/2024 © 2024. The Author(s).

51



