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Abstract Background This study aimed to analyze the effect of body mass index (BMI), age,

and tobacco use on alloplastic breast reconstruction.

Methods We conducted a retrospective study of patients who submitted to imme-
diate breast reconstructions with an anatomical implant and acellular dermal matrix
in a single center between 2016 and 2018. Outcomes evaluated included immediate
complications, early complications, reinterventions, readmissions, and reconstruction
failure. Patients were divided into two groups concerning each potential risk factor
(BMI < or 225; age < or = 50 years; and smokers vs nonsmokers). Simple descriptive
statistics and univariate analysis were performed.

Results A total of 101 breast reconstructions (73 patients) were included in the anal-
ysis. The mean BMI was 24, and the mean age was 44.5 years old. Smokers accounted
for 14 breast reconstructions (13.9%). The rate of early infections, mastectomy flap
necrosis, and implant removal was significantly higher in overweight patients. The
total volume of breast drainage was higher in the age > 50 years group. Smoking did
not alter the outcomes.

Conclusions A BMI = 25 is a risk factor for early infections and reconstructive failure.
Age 2 50 years is associated with a higher volume of breast drainage but does not
seem to impact the success of the reconstruction. Smoking does not appear to affect
the outcomes significantly in this type of reconstruction. Surgeons should consider
delaying the reconstruction or using autologous tissue when patients are overweight.
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using autologous tissues or breast implants/expanders.
In the last decades, the trend has shifted from autologous to

Introduction

Breast reconstruction after mastectomy is nowadays a rou-
tine procedure worldwide. The reconstruction can be done
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implant-based reconstruction, constituting more than 70% of
all breast reconstructions.!?
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The recent development of acellular dermal matrixes
(ADM) allowed surgeons to attempt an immediate
single-stage breast reconstruction, providing better lower
pole coverage and inframammary fold definition, improved
aesthetic results, and reduced capsular contracture rates.!3#
Despite some of these findings, the data regarding the safety
and efficacy of ADM is still conflicting.®

Complications in breast reconstruction can cause morbid-
ity in several ways but the most important one is the delay
of subsequent oncologic treatment.® Several studies have
attempted to identify risk factors for alloplastic breast recon-
struction, but few of them focused on immediate reconstruc-
tion with implants and ADM.”

Smoking and excess weight are universally considered risk
factors for surgical complications.® This is also observed with
regard to breast reconstruction but mainly in autologous
reconstruction. The results in implant-based reconstructions
are conflicting.® The impact of age is also unknown, with
several studies including patients from different age groups
showing similar outcomes.*!°

The purpose of the present study was to better charac-
terize the effect of body mass index (BMI), age, and tobacco
use on immediate implant (and ADM) breast reconstructions.
We sought to compare the outcomes and the incidence of
postoperative complications between cohorts with different
expressions of those risk factors. This information is crucial
to ascertain, since it aids in the decision-making of the best
reconstructive method to elect and permits more appropri-
ate patient counselling concerning the perioperative risk of
complications.

Methods

The authors conducted a retrospective study of patients sub-
mitted to immediate implant-based breast reconstruction
between October 2016 and December 2018 (26 months),
at Instituto Portugués de Oncologia—Porto (IPO Porto). All
patients who submitted to skin-sparing mastectomy (for
oncologic treatment or as a prophylactic intervention) and
reconstruction with anatomical breast implant plus ADM
at the same time were included in this institutional review.
Patients who submitted to immediate reconstruction with
tissue expanders or autologous flaps, submitted to delayed
reconstruction, or those who had no reconstructive proce-
dure were excluded from the study.

Oncological surgeons performed all mastectomy interven-
tions. Five senior plastic surgeons performed breast recon-
structions. The ADM (Native - MBP Biologics, Neustadt-Glewe,
Germany, license holder Decomed, Marcon, Venezia, Italy)
was used as an inferior sling for the breast implant. Pectoralis
major muscle was detached from the ribs inferolaterally, and
the ADM was fixed to the inframammary fold and the infe-
rior border of the muscle following its lateral contour. The
breast implant was introduced through the central pocket
left open and then placed behind the pectoralis major and
the ADM, and these structures were closed over the implant
with absorbable sutures. Two drains were used, one in the
retropectoral space and the other in the subcutaneous space.
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We reviewed hospital records independently for all
patients, collecting data pertaining to patient demograph-
ics such as age, BMI, genetic risk, smoking history, diabe-
tes mellitus (DM), and hypertension (HTN). We also noted
whether the reconstructions were unilateral or bilateral.
Outcomes assessed included major immediate complications
(hematoma, infection requiring intravenous pharmacological
treatment, mastectomy flap necrosis and implant extrusion),
early complications (infection, hematoma, implant extrusion,
seroma formation), reinterventions (during the same hospi-
talization), readmissions, need for implant removal (any-
time), total breast drainage, and duration of breast drainage.
Immediate complications were categorized as major if they
had caused a reintervention or additional treatment prolong-
ing the hospitalization time. Complications occurring within
the first 3 months postoperatively after discharge were clas-
sified as early complications. The outcomes were collected
with a follow-up period of at least 6 months (6-12 months).

To stratify the patients by risk regarding BMI, they
were placed in two different cohorts—normal weight (BMI
< 25 kg/m?) and overweight (BMI > 25 kg/m?). With respect
to smoking history, patients were classified into nonsmokers
(no history of regular tobacco use or ex-smokers) or smok-
ers (active smokers in the last month). With regard to age,
patients were subdivided into younger than 50 years or those
who were 50 or more years.

Statistical analysis was performed with SPSS software
(version 24). Median and percentiles P25 and P75 were used
to present descriptive results. With respect to categorical
variables, data are shown with frequencies (n) and percent-
ages (%). Chi-square and Fisher exact test were used to search
for associations between categorical variables. As far as con-
tinuous variables were concerned, Mann-Whitney test was
used to detect any associations. Significance was considered
for p <0.05.

Results

Seventy-three women underwent immediate breast recon-
struction with implant plus ADM following mastectomy
during the study period. Forty-five patients were submitted
to unilateral and 28 to bilateral reconstructive procedures,
producing a total of 101 breast reconstructions. The mean
BMI was 24 and the mean age 44 was years. Fourteen breast
reconstructions were conducted on smokers (13.9%).

BMI

Sixty (59.4%) breast reconstructions were performed on
patients in the normal weight group (BMI < 25 kg/m?) and
41 (40.6%) in the overweight group (BMI > 25 kg/m?). With
regard to the latter group, five patients were obese (BMI >
30 kg/m?).

There was no significant statistical difference between the
two groups in relation to age, genetic risk, smoking history,
and comorbidities (=Table 1). Despite this, the BMI > 25 group
had more patients > 50 years old (31.7% vs. 18.3%) and more
smokers (19.5% vs. 10%). Bilateral procedures occurred more
frequently in patients with BMI 2 25 (p = 0.032) (=~Table 1).
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With regard to outcomes, early infection was more prev-
alent in the group of patients with BMI > 25 (p = 0.006).
This was the only statistically significant result (~Table 2).
Overweight patients were also associated with higher total
breast drainage volume (p = 0.06), higher rates of mastectomy
flap necrosis (19.5% vs. 10%; p = 0.17), and higher chances of
implant removal anytime (24.4% vs. 11.7%; p = 0.09).

Age

Of the 101 breast reconstructions, 75 occurred in patients
younger than 50 years and 24 in patients aged > 50 years
(three of them were older than 60 years).

Patient demographics and comorbidities are shown in
=Table 1. Bilateral procedures and genetic risk were more
prevalent in the age group < 50 years (p =0.013 and p <0.001,
respectively). On the opposite, HT and smoking were mainly
associated with the group > 50 years (p =0.011 and p < 0.001,
respectively).

Regarding outcomes (=Table 2), the only result with sta-
tistical significance was the total volume of breast drain-
age, which was higher in the > 50 years old patients’ group
(p = 0.045). Additionally, there were other clinically signif-
icant results. The younger group of patients (< 50 years)
seemed more prone to early complications (21.1% vs. 4.2%; p
=0.06), early prosthesis exposure (13.2% vs. 0%; p=0.11) and
readmissions (15.8% vs. 0%; p = 0.06).

Tobacco Use

With respect to the characteristics of both groups (=Table 1),
smoking was more associated with patients aged > 50 years
(p < 0.001). DM was also more prevalent in the smoking
group (p = 0.049).

With regard to the outcomes, there were no statistically
significant differences (=Table 2). Despite this, there was a
trend toward reconstruction failure being more frequent in
the smoking group (28.6% vs. 14.9%; p = 0.24).

Discussion

Obesity is a significant public health problem in the Western
world. It is considered a risk factor for the development of
many prevalent cancers, including breast cancer, and affects
survival in women diagnosed with this disease.!’ Given
the rising incidence of obesity worldwide, plastic surgeons
increasingly face the difficult decision regarding the best
option for breast reconstruction in this challenging popu-
lation.’? Obesity seems to play a role in the disease, but its
impact on short-term surgical outcomes has not been quan-
tified."” Higher failure rates with implant-based breast recon-
struction occur in this population, particularly in immediate
reconstruction.’

In our study, excess weight was associated with a higher
frequency of early infections. Olsen et al,® conducting a study
on several types of breast surgery, also found that obesity
was a risk factor for surgical site infections. Another study by
Sinha et al* regarding implant-based breast reconstruction
also found higher values of BMI associated with a higher risk
of infection. As expected, a higher volume of breast drainage
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and mastectomy flap necrosis were associated with over-
weight patients. Most of these patients have larger breasts,
and after mastectomy (which also involves more dissection),
there is a wider pocket to fill. The remaining skin flaps have
a deficient vascularization when compared with smaller
breasts, and it becomes even worse when a sizable implant
is placed to fill all the dead space created. Interestingly,
Lee et al’ found that ADM may protect against higher drainage
volumes when the mastectomy specimen weight is greater
than 400 g. More studies are needed to support this idea.

We also observed a clear trend toward reconstructive fail-
ure being more associated with patients with BMI > 25 (24.4%
vs. 11.7%). Several studies show that BMI is an independent
risk factor for major and early complications.!61%1519 Sadok
et al,” in a study concerning alloplastic breast reconstruction
(immediate and delayed), found a risk for major complica-
tions 10 times higher in patients with BMI 2 25. Selber et al,'
in a large retrospective study with 564 patients submitted to
alloplastic breast reconstruction with expander/implant and
ADM, reported obesity and larger breast volumes as leading
risk factors for explantation and early complications. We
believe the results in our study were not statistically signif-
icant due to the low number of patients. Nevertheless, they
are substantial enough to make us proceed with caution
when pondering this kind of breast reconstruction for over-
weight patients.

The impact of age in implant-based breast reconstruction
is still quite conflicting. Riggio et al, in an extensive series of
294 immediate alloplastic breast reconstructions, found that
age did not increase the risk of complications in one-stage or
two-stage reconstructions. On the contrary, McCarthy et al'’
reported a 2.5 times greater risk of women over 65 years
to develop complications. Interestingly, in this large study
(1170 expander/implant reconstructions), age was not a sig-
nificant predictor of reconstructive failure.

In our study, the only statistically significant result was
the association of higher volume of total breast drain-
age with patients > 50 years. Despite this, the duration
of drainage was not substantially different between both
groups. Unexpectedly, there was a trend toward higher
early complications, reconstructive failure, and readmis-
sions in the younger cohort (< 50 years). We cannot explain
this result. August et al,?° in a study with 242 patients,
reported much higher rates of complications in patients
younger than 60 years (64% vs. 32%) in implant-based
breast reconstruction. Nevertheless, there was a massive
discrepancy in the number of patients in both age groups
(224 patients < 60 years and only 18 patients > 60 years).
We believe this creates a critical bias when comparing the
outcomes.

Perhaps there may be other demographic or clinical vari-
ables not tested in our study which can influence the out-
comes. Additional comorbidities like pulmonary or cardiac
disorders, hormonal imbalances, or even chronic medica-
tion, like anticoagulants or steroids, might produce differ-
ent results. Radiotherapy is also commonly associated with
higher rates of major complications and reconstruction
failure.>8
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The impact of smoking on breast surgery outcomes has
been thoroughly analyzed, and most studies report it as
a risk factor for major complications and reconstruction
failure.’>'72! In our study, smoking did not have any statisti-
cally significant impact on all outcomes tested. Despite this,
the overall implant loss rate was 28.6% in smokers and 14.9%
in nonsmokers. This result indicates that smoking might
indeed affect the outcomes of this kind of breast reconstruc-
tion, but perhaps the power of our study was not strong
enough to detect significant differences.

One of the main problems caused by tobacco is tissue
hypoxia, which can lead to mastectomy flap necrosis and
wound healing problems. Tasoulis et al,> conducting a ret-
rospective review of immediate breast reconstructions with
implants/expanders and ADM (110 patients), did not find
any association between smoking and postoperative com-
plications. The authors pointed out that the mastectomy
weight was small to moderate (185-335 g) in their sample
and that the outcomes could have been different in patients
with larger breasts. In our study, we did not evaluate the
weight of the mastectomy specimen nor the degree of pre-
operative breast ptosis. Alderman et al'® also did not find a
negative impact of smoking on breast reconstruction. In his
series of 326 patients submitted to implant and autologous
reconstruction, there was no association between smoking
and total/major complications. The percentage of smokers in
that study was 9.3%.

In our study, the percentage of smokers was substantially
higher than in these two studies (13.9%). In fact, this per-
centage varies widely among the literature, between 2.1%
and 24%.>141922 This might be due to different cultural/social
habits and also different ways of categorizing the same kind of
patients. In our study, we separated active smokers (patients
who smoked in the last month preop) and nonactive smok-
ers. Consequently, the nonsmoker group can be quite heter-
ogenous, including ex-smokers. Robust data regarding the
amount of time necessary for smoking cessation to alter the
risk of surgical complications is still missing.?! Additionally,
we did not quantify the number of cigarettes consumed
per day in the smoking group. This might also impact the
outcomes.

This study has several limitations. The retrospective
nature, the limited number of patients, and the fact that it was
conducted in a single center make it impossible to generalize
the results. The short follow up time (6-12 months) does not
allow us to make any statements regarding long-term out-
comes. The study did not evaluate additional risk factors such
as chemotherapy or breast size. We also need to acknowledge
the potential presence of confounding variables. Regarding
tobacco use, the self-report assessment obtained from the
patients could have been flawed. We did not perform any
objective evaluation to test for nicotine blood levels during
the perioperative period.

Conclusion

Immediate breast reconstruction with implant and ADM
offers satisfying results with few complications. Based on the
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results of our series, a BMI 2 25 is a risk factor for early infec-
tion and reconstructive failure. Age over 50 years is associ-
ated with a higher volume of breast drainage but might even
be protective for the development of early complications and
early implant extrusion. Smoking does not appear to affect
the outcomes significantly in this type of reconstruction.
Taking into account these results, surgeons should consider
delaying the reconstruction or using autologous tissue when
patients are overweight. We believe this information can help
other practitioners in their decision-making process regard-
ing the kind of breast reconstruction offered to their patients.
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