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ABSTRACT

Background. Delayed wound healing or infection leads to
premature tissue expander (TE) explantation after imme-
diate postmastectomy breast reconstruction. A large study
with sufficient duration of follow-up focusing on the
impact of chemotherapy (CT) on premature TE removal
after immediate breast reconstruction is lacking.
Methods. A retrospective review of patients undergoing
immediate TE reconstruction was conducted. Multivariate
analyses identified factors contributing to premature
removal of TEs including neoadjuvant and adjuvant CT,
specific chemotherapeutic regimens, and other factors like
cancer stage, body mass index, smoking, radiation, and
age. Kaplan—Meier curves were plotted to study the timing
of premature TE removal.

Results. Of 899 patients with TEs, 256 received no, 295
neoadjuvant, and 348 adjuvant CT. Premature removal
occurred more frequently in the neoadjuvant (17.3 %) and
adjuvant (19.9 %) cohorts than the no-CT (12.5 %) cohort
(p = 0.056). Premature TE removal occurred earlier (p =
0.005) in patients who received no CT than those with
adjuvant CT. Radiation in patients receiving neoadjuvant
CT prolonged the mean time to premature removal (p =
0.003). In the absence of radiation, premature removal
occurred significantly sooner with neoadjuvant than adju-
vant CT (p = 0.035).
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Discussion. Premature removal of a TE occurs more
commonly in patients treated with neoadjuvant or adjuvant
CT and is most commonly observed 2-3 months after
placement—well after the follow-up period recorded by the
American College of Surgeons National Surgery Quality
Improvement Program (NSQIP) database. These findings
can be used to aid preoperative counseling and guide the
timing of follow-up for these patients.

The majority of postmastectomy breast reconstructions
begin with placement of a TE that is later exchanged for a
breast implant (TE/I), or in some cases an autologous flap.'?
TE complications, which occur more commonly in the pres-
ence of risk factors like elevated body mass index (BMI) and
radiation, and to a lesser extent, smoking and age, include
infection, explantation, and reconstructive failure.">*

Adjuvant chemotherapy (ACT), when indicated, offers
up to a one-third reduction in 10-year breast cancer mor-
tality.”® Neoadjuvant chemotherapy (NACT) can be used
to control locally advanced breast cancer, reduce tumor
size to facilitate lumpectomy in some cases, and assess, in
real time, tumor responsiveness to the chemotherapeutic
agent.” Patients receiving NACT have similar rates of
recurrence and of disease-free and overall survival relative
to ACT.® The mechanisms of action of chemotherapeutic
agents that lead to tumor suppression have the theoretical
potential of complicating surgical wound healing.’~'?
Despite long-standing concerns with the concurrent use of
chemotherapy (CT) either before or after mastectomy, the
majority of studies suggest that this is not problematic.'*~*!
However, there are no large series that examine the dif-
ferential impact of various chemotherapeutic agents or
regimens on complication rates after TE reconstruction
specifically.
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In our study, we looked at the effects of different CT
regimens on premature TE removal in immediate recon-
struction and compared them to patients who did not have
CT.

METHODS
Study Sample

All patients undergoing skin-sparing mastectomy and
immediate TE/I breast reconstruction from February 2003
to May 2013 at the Siteman Cancer Center were retro-
spectively identified from the physicians billing database of
Washington University School of Medicine, St. Louis,
Missouri. Further patient details were extracted from
electronic medical records. Patients who had delayed,
autologous, or direct-to-implant breast reconstruction,
nipple-sparing mastectomy, or former ipsilateral radiation
were excluded from the study, as were patients whose TE
was not either prematurely removed or replaced with an
implant or autologous flap.

Study Design

Data were retrospectively collected from medical records
after Institutional Review Board Approval (Approval
201308013) at Washington University School of Medicine.
Demographic information included age at reconstruction,
BMI, comorbidities (i.e., diabetes and hypertension), and
smoking (i.e., never, prior, and current). Clinical information
included laterality of tumor and TE reconstruction, acellular
dermal matrix (ADM) use, histology, tumor size, clinical
stage, estrogen and progesterone receptor status, HER2/neu
status, duration of reconstructive follow-up, duration of
operation, and postmastectomy radiotherapy (PMRT). CT
was divided into NACT and ACT. The specific regimens that
were independently analyzed are listed in Table 1. In cases
where premature TE removal occurred, the duration from
placement to removal, and the reason for removal were
recorded.

Treatment Algorithm

A TE was placed under the pectoralis major muscle and
either an ADM or the serratus anterior muscle immediately
after skin-sparing mastectomy. TEs were filled with a vari-
able volume at the time of insertion, with further expansion
commencing 3-4 weeks after surgery in the absence of
wound-healing delays or infection. Drainage tubes placed
superficial and deep to the pectoralis muscles were routinely
used. A prophylactic intravenous dose of antibiotic was
administered upon induction of anesthesia, and oral

TABLE 1 Regimens administered in patients receiving neoadjuvant
and adjuvant chemotherapy

Regimen Chemotherapy P
NACT, n (%) ACT, n (%)

AC 33 (18) 42 (15.96) 0.806
FEC 19 (10.38) 20 (7.6) 0.617
AC-P 55 (30.05) 54 (20.53) 0.291
AC-D 12 (6.55) 28 (10.64) 0.049
FEC-D 30 (16.4) 32 (12.16) 0.688
DC 13 (7.1) 46 (17.5) <0.001
TCH 21 (11.47) 32 (12.16) <0.001
CMF 0 9 (3.42)

Total 183 (100) 263 (100)

NACT neoadjuvant chemotherapy, ACT adjuvant chemotherapy, AC
doxorubicin + cyclophosphamide, FEC 5-fluorouracil + epirubicin +
cyclophosphamide, AC-P doxorubicin + cyclophosphamide -+
paclitaxel, AC-D doxorubicin + cyclophosphamide + docetaxel,
FEC-D 5-fluorouracil + epirubicin + cyclophosphamide + doc-
etaxel, DC docetaxel + cyclophosphamide, TCH docetaxel -+
carboplatin + trastuzumab (Herceptin), CMF cyclophosphamide +
methotrexate + 5-fluorouracil

antibiotics were continued until drain removal, a duration of
1-3 weeks. When indicated, tissue expansion proceeded
during CT, with fills performed within 24 h of the next
infusion. CT was administered according to the recommen-
dation of the medical oncologist. Patients who received
NACT waited at least 4 weeks from their last CT treatment to
mastectomy. Tissue expansion was completed before radio-
therapy in all cases.

Statistical Analysis

Categorical variables were compared using Pearson’s Chi
square or Fisher’s exact tests. Continuous variables were
assessed with either Student’s # test to compare two groups or
one-way analysis of variance (ANOV A) to compare multiple
groups. Post hoc Tukey analysis identified which groups
were significantly different. To analyze associations
between covariates and premature TE removal, a binary
stepwise logistic regression model was constructed. Any two
variables with greater than 20 % correlation were included.
Adjusted odds ratios (ORs) and 95 % confidence intervals
(CIs) were calculated for each independent variable.
Kaplan—Meier curves demonstrated the time period between
TE placement and premature removal as a function of CT
and radiotherapy, with the Mantel-Cox log-rank test used to
compare groups. No patients were lost to follow-up from TE
placement to replacement with implant or flap, so censoring
was not needed. Statistical analyses were performed using
SPSS 23 software (IBM, Chicago, IL, USA) with signifi-
cance at alpha = 0.05.
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RESULTS
Patient Characteristics

A total of 1175 patients who received an immediate TE
were evaluated. After exclusions, 899 patients (1347
breasts) comprised the study population (Table 2). Of
these, 451 were unilateral (228 left; 223 right) and 448
bilateral, and 452 (50.3 %) left-sided and 447 (49.7 %)
right-sided. There were 256 patients who received no CT,
295 NACT, and 348 ACT. Patients who received CT were
significantly younger than those who did not (p < 0.001).
Median BMI of all patients was 27 kg/m* (range 16.3—

57.8 kg/m?). Premature TE removal occurred in 16.9 % of
the study cohort overall (Table 2), but it happened most
frequently in the ACT (19.9 %) group, followed by the
NACT (17.3 %) and no-CT (12.5 %) groups (p = 0.056).
Premature TE removal happened earlier when no CT was
administered compared to ACT (median of 58 vs. 78 days,
p = 0.024).

Nonchemotherapeutic Factors Associated with TE
Removal

A total of 152 TE (16.9 % of patients and 11.3 % of breasts)

were prematurely removed because of complications.

TABLE 2 Demographics, patient characteristics, and outcomes in overall study population and by chemotherapy group

Characteristic Total, n (%) Chemotherapy P
Mean + SD
. No CT, n (%) NACT, n (%) ACT, n (%)
Median [IQR] Mean + SD Mean £+ SD Mean £+ SD
Median [IQR] Median [IQR] Median [IQR]

No. of patients 899 256 295 348
Race 0.94

Caucasian 772 (85.9) 220 (85.9) 252 (85.4) 300 (86.2)

African American 113 (12.6) 33 (12.9) 37 (12.5) 43 (12.4)

Other 14 (1.6) 3(1.2) 6 (2) 5(1.4)
Age (years) 49.5 £ 10.6 [42— 55.1 £9.9 [48— 449 +9.3 [38- 493 + 10.3 [42- <0.001

57] 62] 51] 57]

Body mass index (kg/m?) 27 [23.7-32.3] 26.5 [23.3-31.6] 26.8 [23.8-32.6] 27.4 [23.7-32.3] 0.051
Diabetes 78 (9.1) 29 (11.8) 23 (8.2) 26 (7.8) 0.211
Smoking 0.06

Never 482 (55.9) 127 (53.1) 153 (53.5) 202 (59.8)

Prior 208 (24.1) 73 (30.5) 65 (22.7) 70 (20.7)

Current 173 (20) 39 (16.3) 68 (23.8) 66 (19.5)
ER+ 658 (76) 214 (90.7) 184 (64.1) 260 (75.8) <0.001
PR+ 567 (65.5) 196 (83.4) 156 (54.4) 215 (62.7) <0.001
HER2/neu+ 169 (19.6) 20 (8.5) 71 (24.9) 78 (22.7) <0.001
Postmastectomy radiotherapy 335 (37.4) 22 (8.6) 183 (62) 130 (37.6) <0.001
Acellular dermal matrix 713 (79.7) 209 (82.3) 240 (81.6) 264 (76.1) 0.104
Premature TE removal 152 (16.9) 32 (12.5) 51 (17.3) 69 (19.9) 0.056
Tumor size (mm) 22 [13-37] 11 [6-20.3] 34 [23-50] 22 [13.8-35] <0.001
Duration from mastectomy to PMRT (days) 89 [62-174] 86 [67-115] 68 [54.8-84] 194 [167-223] <0.001
Duration of operation (min) 171 [140-215.5] 158 [128-211] 184 [153-225] 171 [138.5-215.3] <0.001
Duration between mastectomy and chemotherapy NA NA 68 [54-84] 39 [32-52] <0.001

(days)*
Duration from mastectomy to premature TE removal 67 [32-156.5] 58 [31.3-117] 85 [22.5-147.5] 78 [40.5-258.3] 0.024

(days)
Duration of reconstructive follow-up (days) 354 [210-605] 279 [176.5— 330 [216-570] 425 [249-637] 0.082

574.5]

Data are presented as n (%), mean £ SD, or median [IQR] unless otherwise indicated

No CT no chemotherapy, NACT neoadjuvant chemotherapy, ACT adjuvant chemotherapy, ER estrogen receptor, PR progesterone receptor,

PMRT postmastectomy radiotherapy, TE tissue expander, NA not applicable

? For NACT this represents time from last dose of chemotherapy to mastectomy with TE. For ACT this represents time from mastectomy with

TE to first chemotherapy dose
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Infection, the most common complication, occurred in 55.9 %
of these cases, followed by mastectomy flap necrosis (10.5 %),
TE deflation (9.9 %), wound dehiscence (7.9 %), and exposure
(4.6 %). Other causes like seroma, hematoma, and patient
anxiety comprised the remainder (11.2. %). BMI was signifi-
cantly higher (p < 0.001) in patients whose TE was removed
(29.3 kg/m?) than in those where it was not (26.6 kg/m?).
Patients with a BMI of over 35 kg/m?* were characterized by an
increased incidence of TE removal (26.6 %) compared to all
other BMI groups (p = 0.004). In contrast, patients stratified to
the lowest BMI group of less than 25 kg/m?” had the fewest TE
failures (12.7 %). Smoking was significantly (p < 0.001) more
common in failed (36.2 %) than successful (16.7 %) TE
reconstructions. Age, diabetes, cancer stage, tumor size, and
length of surgery did not affect TE removal rates.

TE removal was significantly (p = 0.04) more common
in patients who received radiotherapy (20 %) than in those
who did not (15 %). Moreover, radiotherapy was more
commonly delayed in patients with TE failure (130 vs.
84 days; p < 0.005). ADM use did not differ significantly
between failed (77.6 %) and successful (80.1 %) TE
reconstructions (p = 0.51).

Neoadjuvant CT H—a—
Adjuvant CT -

No Chemotherapy (Ref.) 4

Interaction of CT and Other Factors on TE Removal

Patients who had ACT experienced more TE failure (20
%) than other groups; this group approached statistical
significance (p = 0.06). Binary logistic regression analysis
demonstrated that current smoking (OR 3.46; 95 % CI
2.22-5.38; p < 0.001) and a BMI of over 35 kg/m2 (OR
2.65; 95 % CI 1.51-4.66; p < 0.001) were significant
predictors of premature TE removal (Fig. 1). Further
logistic regression analyses adjusted by CT group (Fig. 2)
showed that in the no-CT group, current smoking increased
premature TE removal (OR 3.1; 95 % CI 1.15-8.37; p =
0.025). In the NACT group, both prior smoking (OR 2.54;
95 % CI 1.12-5.79; p = 0.03) and current smoking (OR
3.54; 95 % CI 1.62-7.72; p = 0.001) were risk factors for
premature TE removal. In the ACT group, BMI over
35 kg/m? (OR 2.66; 95 % CI 1.24-5.71; p = 0.01) and
current smoking (OR 4.21; 95 % CI 2.14-8.27; p < 0.001)
increased premature TE removal. Radiotherapy was a risk
factor for premature TE removal in the ACT group (OR
1.99; 95 % CI 1.09-3.67; p = 0.026) but not the NACT
group (p = 0.76). When independently evaluated, none of

p=0.17

p=0.62

BMI > 35 kg/m ? 4 p< 0.001; OR= 2.65; 95% Cl 1.51-4.66
BMI 30 - 34.99 kg/m? - e p=0.09
BMI 25 - 29.99 kg/m? - = p=0.44
BMI <24.99 kg/m?*(Ref.) -
Radiotherapy - H—a— p=0.12
DM A —te— p=0.91
Current Smoking - ' = p< 0.001; OR= 3.46; 95% Cl 2.22-5.38
Prior Smoking ~ H—— p=0.16
No Smoking (Ref.) -
Acellular Dermal Matrix o - p=0.63
African American —— p=0.36
Caucasian (Ref.) 4
Age >50 years —— p=0.68
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Odds Ratios

FIG. 1 Regression analysis of premature TE removal for the entire study population. Analysis adjusted for race, type of CT, BMI, age, diabetes,

ADM use, and smoking
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FIG. 2 Regression analysis of premature TE removal for patient receiving no CT, NACT, and ACT. Analysis was adjusted for BMI, age,
radiation, diabetes, and smoking in the no-CT group as well as specific chemotherapeutic regimens in patients receiving CT

the individual CT regimens was found to be a particular
risk factor for TE failure.

Impact of CT on the Timing of Premature TE Removal

Analysis of the time interval between immediate TE
placement and premature TE removal revealed that the
mean time to TE removal was significantly earlier (p =
0.005) in the no-CT group (n = 32; mean 57 days) than the
ACT group (n = 68; mean 74 days; Fig. 3). No patient
receiving radiation in the no-CT group required premature
TE removal (Table 2). The mean time to premature
removal of a TE occurred sooner in patients receiving ACT
without radiation (n = 33; mean 67 days) relative to ACT
with radiation (n = 35; mean 93 days) and approached
statistical significance (p = 0.055). In contrast, in patients
receiving NACT, radiation significantly increased the mean
time to premature TE removal, occurring in 36 days (n =
18) for NACT patients who did not receive radiation and
126 days (n = 31) for NACT patients who did receive
radiation (p = 0.003). In the absence of radiation, prema-
ture TE removal occurred significantly sooner in the NACT

group (n = 18; mean 36 days) than the ACT group (n = 33;
mean 67 days; p = 0.035).

DISCUSSION

The 16.9 % rate of premature TE removal found in our
study is consistent with previous work.”*** Premature TE
removal rates were higher in patients treated with NACT
(17.3 %) and ACT (19.9 %) compared to the no-CT group
(12.5 %; p = 0.056). These trends are consistent with a
smaller series of 108 TE reconstructions where patients
who did not receive CT had slightly lower rates of loss (18
%) than those treated with NACT (26 %) or ACT (22 %).**
In our study, this finding can be explained in part by the
fact that in the absence of CT or radiation, patients went on
to exchange the TE with a permanent breast implant or
autologous flap more quickly. As a result, the TE was
simply not in as long as the other treatment groups, so the
patient had a lower chance of experiencing an adverse
event requiring explantation. However, if duration of TE
implantation was the only factor contributing to differences
in premature TE removal among groups, then the median



2362

U. C. Dolen et al.

100 4 JT1No CT and RT (-)
NACT and RT (-)
1| _ NACT and RT (+)
ACT and RT (-)
%0 ITACT and RT (+)
IS8
=
>
=]
£ 601
D
=~
St
%}
=
=
g
I~ -
& 40
D
5
2
=
20 4
04 | \
n=18 n=32 n=33 n=35 n=31
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 80
Days
100 4 I1No CT and RT (-)
NACT and RT (-)
1‘ _ NACT and RT (+)
ACT and RT (-)
%0 _ITACT and RT (+)
1S3
=
>
(=)
£ 604
D
&~
S
%]
=
=
]
& 40
=
%}
=
2
=
20 4
0 - \

FIG. 3 Kaplan-Meier survival analysis showing time period
between TE placement and premature removal in patients with no
CT, as well as those with neoadjuvant and adjuvant CT with or
without radiation (p < 0.001). Explantations occurring after 30 days,
indicated by black vertical line at 30-day time point, would not have
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value for premature TE explantation would have occurred
closer to the middle of the follow-up period, halfway
between TE insertion and exchange for an implant or
autologous flap. However, this was not the case (Table 2).
The majority of failures were clustered (Fig. 3) in the early
phases after reconstruction (Table 2, median 67 days),
closer temporally to when TE were placed than when they
were exchanged (median 354 days). Treatment duration,
along with radiation, CT, smoking, and BMI, represent
only a few of the factors contributing to the heterogeneity
of this patient population and the inherent challenges of
comparing treatment groups.

With few exceptions, previous studies fail to show an
association between NACT or ACT and complications
after TE breast reconstruction.'®2*2° These studies, how-
ever, differ from the current one by often including mixed
reconstructive cohorts, delayed and immediate recon-
structions, and shorter follow-up times.">'#2°728 Ope such
study compared 180 patients receiving NACT to 485
receiving ACT and found a similar overall complication
rate (30 vs. 31 %) in the first 60 days after mastectomy.*®
Notably, 55.6 % of the NACT and 41.9 % of the ACT
cohort did not undergo reconstruction at all.*® When
reconstruction was performed, it consisted of a mixed
cohort of prosthetic and autologous tissue reconstructions,
and patients receiving NACT were less likely to undergo
immediate reconstruction (28 %) relative to those receiving
ACT (40 %). Surgeon preference and patient treatment
fatigue after an exhaustive course of NACT were offered as
possible explanations for this discrepancy. Interestingly,
despite undergoing fewer immediate reconstructions,
NACT patients in this series were also less likely to pursue
a delayed reconstruction.’® At our institution we have
found that overall reconstruction rates are not influenced by
the administration of CT.*’ However, patients receiving
NACT are more likely to undergo delayed autologous flap
reconstruction.

Particular CT regimens did not appear to differentially
impact premature TE removal rates in our study (Fig. 2).
Studies evaluating the effects of CT on immediate TE/I
reconstruction rarely investigate the impact of a particular
regimen or agent.'>**?%3  Theoretically, specific
chemotherapeutic agents may adversely impact wound
healing and the risk of infection on an immediate TE.'?
Both NACT and ACT compromise the remodeling of
ADMs, frequently used in TE/I reconstruction.’'=*
Because of a potentially insufficient sample size, we cannot
rule out an association between a particular chemothera-
peutic agent and premature TE loss. Any small adverse
impact of a chemotherapeutic agent on reconstructive
outcomes would be outweighed by its therapeutic benefit.
Changing the order of CT with mastectomy and TE
reconstruction may impact wound healing and outcomes.

Patients who receive NACT may be impacted in the
immediate postoperative period by the residual impact of
previous CT (Table 2, median 68 days) and, when
administered, a couple months later (Table 2, median
68 days) by PMRT. By contrast, ACT (Table 2, median
39 days) and PMRT (Table 2, median 194 days) impact
later phases of wound healing. Patients requiring PMRT in
the NACT are usually receiving radiation during the same
period after mastectomy with TE as those in the ACT
group are receiving CT.

Radiation significantly increased the rate of explantation
in patients receiving ACT (Fig. 2) (p = 0.025). An asso-
ciation between radiation and premature TE removal is
widely reported, but it is not clear why radiation increased
premature TE removal in the ACT but not the NACT
group.”® Some investigators suggest that NACT may con-
fer a protective effect against early morbidity after
mastectomy with reconstruction, which may counteract the
deleterious effects of radiation.?® Because shorter operative
times are an independent predictor of postoperative mor-
bidity, they suggest that reducing tumor size with NACT in
advance of mastectomy would lead to shorter operative
times and fewer subsequent complications.?*> This study,
however, is consistent with our own findings that NACT
leads to longer operative times (Table 2). The impact of
radiation may extend beyond premature removal to impact
the long-term success of a prosthesis after exchange.>*>” In
fact, to mitigate the effects of radiation on prostheses, some
practitioners routinely perform implant exchange before
radiation.®® Consistent with other centers, we frequently
replace the TE with an autologous flap to minimize the risk
of radiation-associated implant loss after exchange, limit
the risk of capsular contracture, and facilitate nipple
reconstruction with nonirradiated tissue.”’>™** At our
institution, patients receiving NACT who will require
radiation after mastectomy are more likely to forgo TE
reconstruction altogether and proceed with an autologous
flap after radiotherapy if other comorbidities like obesity or
smoking are present. As such, an unexpectedly lower rate
of TE explantation in the cohort of patients receiving an
immediate TE, NACT, and PMRT may have been impac-
ted by selection bias.

Current smoking was the only factor consistently
associated with a significantly higher rate of premature
TE removal for every treatment group and overall. A
higher rate of mastectomy skin flap necrosis in smokers
leading to device exposure, bacterial contamination, and
explantation is corroborated by numerous studies.*”™° A
higher percentage of patients were current smokers in the
ACT and NACT group, but overall there was no statis-
tically significant difference between current, past, and
never smokers (p = 0.06). Although it is conceivable that
differences in premature explantation were related to
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smoking, a history of smoking was also a significant
predictor of premature explantation in the NACT group;
however, there were more prior smokers in the no-CT
than the NACT group (Table 2). Severe obesity (>35 kg/
m?) was associated with an increased risk of premature
TE removal for the overall study population (Fig. 1) and
the ACT group (Fig. 2). The breast reconstruction litera-
ture is replete with studies that clearly show a deleterious
impact of increasing BMI on reconstructive complica-
tions.”*>* As such, we modify our approach in managing
this population by frequently performing delayed recon-
structions or autologous flaps to limit risk.”>”® The
unexpectedly low impact of BMI on premature TE
removal in our patients, then, may result from selection
bias and a limited cohort of overweight patients. Corti-
costeroids, routinely administered with chemotherapeutic
regimens, may also affect premature TE removal, as they
are known to impact wound healing in this context.”’**
Patients in the no-CT group did not receive corticos-
teroids, while those in the NACT group had not received
them for a median of 68 days before mastectomy with TE
reconstruction, a period longer than their reported impact
on wound healing rates.®> Although the impact of corti-
costeroids on healing in prosthetic breast reconstruction is
not well studied and it is largely inferred by their
mechanism of action, we cannot rule out an increased
impact of corticosteroid use in the ACT group versus the
other cohorts. In addition, some data in a rodent sarcoma
model suggest that the presence of cancer itself may delay
cutaneous healing independent of adjuvant therapies.®®®’

Time from mastectomy to premature TE removal var-
ied significantly between groups (p = 0.024), as median
time to explantation for patients treated with NACT
(85 days) or ACT (78 days) exceeded that for those who
did not receive CT (58 days). While a recent study uti-
lizing the National Surgery Quality Improvement Program
(NSQIP) database indicates that NACT does not increase
complication rates with TE or any other form of imme-
diate breast reconstruction within the first 30 days after
surgery, data from our study suggest that this relatively
short follow-up period may be inadequate to evaluate
explantation rates after TE breast reconstruction.'®
Patients who undergo prosthetic reconstruction usually
receive oral antibiotics until drain removal, often contin-
uing antibiotic therapy for up to 3 weeks after
surgery.®®”’® Prolonged use of perioperative antibiotics
may simply suppress or delay an infection beyond the 30-
day window recorded by NSQIP. Further, the effect of
ACT on TE complication rates cannot be evaluated with
NSQIP because ACT is administered after the 30-day
window that is evaluated. In fact, in a review of 2285
breast implants placed for a mixture of reconstructive and
aesthetic purposes, the mean time to explantation of

reconstructive breast prostheses was 41 days.”” In this
cohort, which also included direct-to-implant, implant
exchange, delayed TE, and prostheses placed under flaps,
less than 50 % of explants occurred within the first
30 days, with 9 % of explants happening >100 days after
reconstructive prosthesis placement. In our study, pre-
mature TE removal occurred in the entire population at a
median of 67 days after insertion.

Our study, with the inherent weaknesses of a retro-
spective review, was intentionally limited to immediate TE
reconstructions after skin-sparing mastectomy to minimize
the impact of variables like delayed or autologous recon-
struction and nipple-sparing mastectomy. Exclusion of
these other oncologic and reconstructive modalities
increases susceptibility to selection bias and does not
account for differences between oncologic and plastic
surgeons with respect to factors like mastectomy flap
thickness, surgical technique, and tolerance for delaying or
attempts to salvage a potentially compromised TE. More-
over, the study was likely underpowered because
differences between groups with respect to premature TE
removal often approached but did not reach statistical
significance.

CONCLUSIONS

Our data suggest that the majority of premature TE
removals occur 2—-3 months after placement, well after the
follow-up period recorded by the NSQIP database, and can
occur throughout the period of implantation. Moreover
NACT or ACT may be independently associated with a
higher incidence of premature TE removal after immediate
reconstruction. Clinically, the biopsychosocial benefits of
an immediate reconstruction should not be ignored. How-
ever, in patients who received NACT and for those at
significant risk for requiring ACT, the option of a delayed
reconstruction should be discussed, particularly in the
presence of additional risk factors for premature TE
removal like smoking, radiation, and severe obesity. In
patients who experience clinical adverse effects related to
CT, reconstruction can be delayed by limiting the pace of
expander fills or delaying the time to device exchange. Our
findings provide plastic and oncologic surgeons more
specific information about the risk of premature TE
removal, can be used to provide more precise counseling,
and may guide the timing of follow-up so that patients may
be evaluated when they are most susceptible to premature
TE removal.
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