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AbstrAct

background and purpose: Breast reconstruction following mastectomy is a relevant element of breast cancer treatment. The 

purpose of this study was to evaluate the influence of radiotherapy (rT) on local complications in patients with breast cancer 

that had undergone breast reconstruction with alloplastic material.

Materials and methods: retrospective study of breast cancer patients submitted to mastectomy and breast reconstruction 

from 2009 to 2013. clinical and treatment variables were correlated with early and late complications.

results: 251 patients were included; mean age was 49.7 (25 to 78) years. reconstruction was immediate in 94% of the patients, 

with 88% performed with a temporary tissue expander. postoperative radiotherapy (rT) was delivered to 167 patients (66.5%). 

early complications were present in 26.3% of the patients. Irradiated patients presented 5.4% incidence of late complications 

versus 2.4% for non-irradiated patients (p = 0.327). Diabetes (Or = 3.41 95% cI: 1.23–9.45, p = 0.018) and high body mass 

index (BMI) (Or = 2.65; 95% cI: 1.60–4.37, p < 0.0001) were the main risk factors. The overall incidence of late complications 

was 4.4%, with predominance of severe capsular contracture (8/11). arterial hypertension (Or = 4.78; 95% cI: 1.97–11.63, p = 

0.001), BMI (Or = 0.170; 95% cI: 0.048–0.607, p = 0.006) and implant placement (Or = 3.55; 95% cI: 1.26–9.99, p = 0.016) were 

related to late complications. 

conclusions: The overall rate of complications was low in this population. radiotherapy delivery translated into a higher but 

not statistically significant risk of late complications when compared with the non-irradiated patients. already well-known 

clinical risk factors for complications after breast reconstruction were identified. 

Key words: breast neoplasm; reconstruction; alloplastic material; acute toxicities; radiotherapy; implants; tissue expander; 
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Introduction

Radiation is paramount for the proper treatment 
of breast cancer, with a positive impact on both, 
local control, and survival [1, 2]. It is essential in 
breast-conserving therapies, as well as for more ad-
vanced tumors that require a mastectomy.

With the developments achieved by breast can-
cer treatments, nowadays, even more complex cas-
es may expect long-term survival as seen in the 
Hera Trial adding Trastuzumab to patients with 
HER2-positive early breast cancer [3]. Thus, lower-
ing late toxicity is imperative. Radiation delivery 
techniques by themselves have improved signifi-
cantly over the years. The introduction of advanced 
irradiation techniques, such as intensity-modulated 
radiotherapy (IMRT), hypofractionated schedules, 
and partial breast irradiation, has contributed to 
the reduction in side effects [4, 5]. Still, radiation 
has significant damaging effects on breast recon-
struction that may take months to several years to 
become fully apparent.

Breast reconstruction following mastectomy 
continues to be a valuable element of breast can-
cer treatment and plastic surgery practice [6, 7]. 
Among the main reconstructive procedures, ex-
pander/implant remains more prevailing than au-
tologous reconstruction, accounting for nearly 70% 
of all procedures [8–10]. Given the high incidence 
of breast reconstruction, efforts should be made to 
optimize surgical outcomes and maintain patient 
safety [10].

Due to quality-of-life issues and benefits, im-
mediate breast reconstruction (performed at the 
time of mastectomy) has steadily increased during 
the past two decades [6, 7, 11]. While only 15% of 
women who underwent mastectomy had immedi-
ate reconstruction in 2011, this number increased 
to about 40% in 2018 [11–13]. This is an important 
gain since immediate reconstruction can improve 
the psychosocial and physical consequences of 
mastectomy [14]. Besides, immediate reconstruc-
tion is technically easier to perform than delayed 
reconstruction due to decreased scarring and pres-
ervation of the breast contours.

These reconstructive trends have concurred with 
the increasing use of post-mastectomy radiother-
apy (RT) in women with locally advanced breast 
cancer [15–17]. RT induces tissue injury that can be 
categorized as acute or late/chronic. The spectrum 

of acute injury includes mostly mild to severe skin 
reactions, such as erythema, edema, desquamation, 
hyperpigmentation, and ulceration [18]. Any de-
gree of acute radiation dermatitis occurs in upward 
of 85% of the treated patients. The chronic or late 
injury involves skin atrophy, dryness, telangiecta-
sia, depigmentation, and achromia [19]. Fibrosis of 
the skin and subcutaneous tissues may occur and, 
according to the severity of the fibrosis, pain and 
restricted movement of the arm may be observed 
[20, 21]. The late changes from radiation can take 
months to years to fully manifest [22]. With the 
high rates of local control and long-term survival 
observed in breast cancer patients, concerns about 
both aesthetic and clinical effects of irradiation in 
a reconstructed breast, either with autologous tissue 
or alloplastic implants are also increasing. Further-
more, data from the previous series demonstrate 
a lower rate of complications and better aesthetic 
outcomes in patients who did not receive RT be-
fore implant reconstruction compared with those 
who did receive RT before completing implant re-
construction [23]. Thus, evaluating the potential 
risk factors of complications following breast re-
construction aggregates a valuable part of the pre-
operative planning and decision-making process.

Therefore, the present study was undertaken to 
critically evaluate the outcome of breast reconstruc-
tion using alloplastic tissue and the influence of 
RT on local complications and provide radiation 
oncologists and plastic surgeons with relevant data 
needed to properly counsel patients in their option 
for implant-based reconstruction.

 Materials and methods

This study received approval from the ethics and 
research committee of the Hospital das Clínicas, 
Faculdade de Medicina, University of Sao Paulo, 
Brazil.

This is a retrospective single-center study of 
breast cancer patients submitted to postoperative 
RT who underwent a mastectomy, followed by im-
mediate reconstruction with tissue expansion and 
silicone gel breast implant performed by a single 
team of plastic surgeons, treated between 2009 and 
2013 in a public/university hospital. All patients 
with a breast cancer diagnosis were first seen by 
a multidisciplinary team and, according to the 
breast volume/ptosis, were evaluated by the plastic 
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surgeon who indicated the incision and reconstruc-
tion with an appropriate technique. A control group 
was composed of breast cancer patients treated dur-
ing the study period submitted to the same surgical 
procedures but not to RT.

All patients underwent staged breast reconstruc-
tion. Tissue expansion was first performed with 
a macrotexture, anatomically shaped tissue expand-
er device (Allergan 133 style — Allergan, Santa Bar-
bara, Calif.) or Mentor 2500 style (Mentor, Santa 
Barbara, Calif.) tissue expanders.

Tissue expanders were placed fully submuscular 
(beneath the pectoralis major and serratus muscles) 
during the breast cancer surgery. Tissue expanders 
were filled before irradiation, to prevent major im-
pacts on skin elasticity due to RT.

Postoperative radiation was planned with 
a three-dimensional conformal technique us-
ing a forward field-in-field strategy to reduce 
dose inhomogeneity and hot spots (maximum 
dose < 12–15%). At this moment clinical stage be-
fore surgery or chemotherapy defined the volumes 
used for target volume delineation in the setting of 
postmastectomy RT after implant-based immediate 
reconstruction using Radiation Therapy Oncology 
Group (RTOG) guidelines [24]. 

Only patients with at least 2 years of follow-up 
after the end of treatment were included. Demo-
graphic, clinical, and treatment data (surgery, 
systemic treatment, and RT) were retrospectively 
collected, as were data on the occurrence of com-
plications and pre-existing comorbidities. Data re-
garding complications were mostly those related to 
surgery (i.e., seroma, infection, implant extrusion, 
capsular contracture). Postoperative complications 
were considered as early when occurred any time 
before RT, up to 6 months after surgery. Late com-
plications were those observed six months after sur-
gery, or after the end of RT, and were the main focus 
of this study.

statistical analysis
The primary endpoint was the occurrence of ei-

ther early or late complications.
Requirements for a new surgical intervention or 

implant loss were considered severe complications.
Descriptive and frequency analyses were per-

formed. Correlations were evaluated by Pearson’s 
chi-square method. Linear regression with a back-
ward stepwise method was used for the multivariate 

analysis. In this analysis, variables with a significance 
of at least 10% were kept in the model, as well as 
those already known as clinically related to compli-
cations (such as diabetes mellitus, arterial hyperten-
sion, body mass index (BMI), and smoking). Radio-
therapy was also included in the model. Odds ratios 
(OR) with the respective 95% confidence intervals 
(95% CI) for the selected variables were calculated by 
logistic regression. IBM SPSS Statistics Software v.20 
(Chicago, Illinois) was used for the analysis with the 
significance level set at 5% (p ≤ 0.05).

results

The entire cohort consisted of 251 patients, and 
275 breasts (24 patients with bilateral tumors) were 
evaluated, with a mean age of 49.7 (25 to 78) years. 
Details of patients’ and treatments’ characteristics 
are presented in Table 1. Most patients (92.4%) 
presented high BMI ≥ 25 kg/m2; few had diabe-
tes mellitus (7.2%), 34.7% hypertension, and 28.6% 
smoking history. The majority presented in initial 
stages, I through IIB (56.2%), with 11.5% ductal 
carcinomas in situ.

Modified radical mastectomy was the main sur-
gical approach (68.5%), with immediate recon-
struction in 94% of the patients, 88% with a tem-
porary tissue expander. Twenty-five (10%) patients 
were also submitted to contralateral mastoplasty 
for symmetrization. The mean expansion volume 
was 546.2 mL (165 mL to 800 mL) with 75% of the 
patients having at least 450 mL expansion.

Preoperative chemotherapy was performed in 
35.8% of the patients and postoperative in 42.7%. 
Patients that had received adjuvant chemothera-
py presented 31% of any acute complications and 
2% of late complications. Preoperative CT repre-
sented a protective factor for early complications 
(p = 0.001, univariate analysis), with 13.3% inci-
dence, compared to 30.8% for adjuvant CT. Patients 
who did not receive CT presented 38.9% of early 
complications (Supplementary File — Table S1). 

Postoperative RT was delivered in 167 patients 
(66.5%) and 176/275 breasts (64%) with a dose of 
50 Gy or 50.4 Gy. Supraclavicular/axillary fields ra-
diotherapy was delivered to 137/167 (82%) patients. 
Those presented 19.7% of early complications and 
8.7% of late complications. Irradiation or not of the 
supraclavicular/axillary fields was not selected as 
a risk factor in the multivariate analysis.
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table 1. patients, tumors, and treatment characteristics

Overall 
(n = 251)

RT 
(n = 167)

No RT 
(n = 84)

p

Mean age (years) 49.7 (25–78) 48.6 (25–74) 51.6 (32–78) 0.015

Median BMI [kg/m2] 27.2 (16.2–43.2) 27.7 (17.9–41.1) 26.5 (16.2–43.2) 0.177

Diabetes mellitus 18 (7.2%) 12 (7.2%) 6 (7.1%) 0.930

hypertension 87 (34.7%) 60 (35.9%) 27 (32.1%) 0.485

smoking history 74 (29.4%) 52 (31.1%) 22 (26.2%) 0.587

treated side

right

Left

Bilateral

108 (43.0%)

119 (47.4%)

24 (9.6%)

75 (44.9%)

82 (49.1%)

10 (6.0%)

33 (39.3%)

37 (44.0%)

14 (16.7%)

0.025

Histologic type

DcIs

IDc

ILc

Others

No tumor*

27 (10.7%)

179 (71.3%)

17 (6.8%)

22 (8.8%)

6 (2.4%)

13 (7.8%)

129 (77.2%)

9 (5.4%)

14 (8.4%)

2 (1.2%)

14 (16.7%)

50 (59.5%)

8 (9.5%)

8 (9.5%)

4 (4.8%)

0.026

Immunohistochemistry

“Luminal-like”

Triple negative

her2

183 (72.9%)

33 (13.2%)

35 (13.9%)

125 (74.8%)

25 (15.0%)

17 (10.2%)

58 (69.0%)

8 (9.5%)

18 (21.5%)

0.017

stage#

In situ

I–IIB

III

27 (11.5%)

141 (56.2%)

83 (33.1%)

13 (7.8%)

81 (48.5%)

74 (44.3%)

14 (16.7%)

61 (72.6%)

9 (10.7%)

< 0.0001

surgery

Mastectomy

ssM or Nsp

Quadrantectomy

172 (68.5%)

78 (31.1%)

1 (0.4%)

120 (71.9%)

46 (27.5%)

1 (0.6%)

52 (61.9%)

32 (38.1%)

–

0.109

reconstruction timing

Immediate

Late

236 (94.0%)

15 (6.0%)

160 (95.8%)

7 (4.2%)

75 (89.3%)

9 (10.7%)

0.027

reconstruction material

TeIV

TerV

expander Implant

prosthesis

116 (46.2%)

111 (44.2%)

7 (2.8%)

17 (6.8%)

85 (50.9%)

71 (42.5%)

3 (1.8%)

8 (4.8%)

31 (36.9%)

40 (47.6%)

4 (4.8%)

9 (10.7%)

0.060

reconstruction material

TeIV or TerV

permanent Implant

221 (88.0%)

30 (12.0%)

152 (91.0%)

15 (9.0%)

69 (82.1%)

15 (17.9%)

0.041

cL mastoplasty 25 (9.9%) 13 (7.7%) 12 (1,4%) 0.038

chemotherapy

None

Neoadjuvant

adjuvant

54 (21.5%)

90 (35.8%)

107 (42.7%)

21 (12.6%)

78 (46.7%)

68 (40.7%)

33 (39.3%)

12 (14.3%)

39 (46.4%)

< 0.0001

rT — radiotherapy; DcIs — ductal carcinoma in situ; IDc — invasive carcinoma noe; ILc — invasive lobular carcinoma; ssM — skin-sparing mastectomy;  
Nsp — nipple-sparing mastectomy; TeIV — tissue expander with included valve; TerV — tissue expander with remote valve; cL — contralateral;  
*patients submitted to prophylactic surgery; #the highest stage was considered for bilateral disease
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Ninety-five (37.8%) patients presented 125 
(50.8%) early complications. Seroma was the most 
frequent complication, observed in 23.5% of all pa-
tients. Surgical intervention due to early complica-
tions was required in 14.3% (36 patients) and 10% 
(25 patients) who had lost their implants. Only 19 
(7.6%) patients presented 21 late complications, 15 
of whom received postoperative RT. Among the 
patients that were submitted to surgery only (no 
chemo or radiotherapy), 16% presented acute com-
plications and about 10% severe late complications. 
Overall, there were no significant differences in the 
incidence of early or late complications between the 
groups submitted or not to RT (Tab. 2).

As the incidence of complications occurred in 
the same number of breasts and patients, and some 
variables are related to the clinical characteristics of 
the patients, subsequent analyzes were performed 
considering only the total number of 251 patients.

In the univariate analysis, 50 years or more, 
BMI ≥ 25 kg/m2 (overweight or obesity), diabetes 
mellitus, smoking history, immediate reconstruc-
tion, temporary expanders, adjuvant chemother-
apy, were related to a higher risk of acute toxic-
ity (p < 0.05) and, preoperative chemotherapy was 

a protective factor for early complications (Table 3). 
In the multivariate analysis, all the mentioned vari-
ables except for reconstruction timing (94% were 
immediate) were included, and arterial hyperten-
sion and postoperative RT were also added as risk 
factors for early toxicity (Tab. 4).

Diabetes (p = 0.015) and obesity (p = 0.001) 
were selected as higher risk factors for early toxicity 
and preoperative chemotherapy, as a protective fac-
tor (p = 0.001). The delivery of RT was associated 
with twice the late complication rate (5% vs. 2.4%), 
but the difference was not significant (p = 0.327) 
(Supplementary File — Table S1). Focusing on the 
most severe complications (second surgical inter-
vention required or implant loss), acute infection 
was included in the model and selected as an im-
portant related factor in both scenarios (p = 0.023 
and < 0.0001, respectively). Analyzing infection as 
a separate variable, it was mostly present in pa-
tients with diabetes mellitus (p = 0.026) and obesity 
(p = 0.082), and these patients were more prone to 
require a second surgical intervention (p = 0.034 
and 0.007, respectively).

Still, patients with BMI ≥ 30 kg/m2 presented 
a higher risk for implant loss (p < 0.0001). A sepa-

table 2. Incidence of complications in 251 patients. early complications were considered as those occurring at any time after 
surgery and before radiotherapy (rT) or up to 6 months after surgery in patients not submitted to rT

Overall 
(n = 251)

RT 
(n = 167)

No RT 
(n = 84)

p

early complications 66 (26.3%) 40 (23.9%) 26 (30.9%) 0.235

seroma 59 (23.5%) 45 (26.9%) 14 (16.7%) 0.700

hematoma 2 (0.8%) – 2 (2.4%) 0.045

Local infection 18 (7.2%) 9 (5.4%) 9 (10.7%) 0.123

partial necrosis 12 (4.8%) 8 (4.8%) 4 (4.7%) 0.992

partial dehiscence (< 1/3) 2 (0.8%) 2 (1.2%) – 0.314

Total dehiscence (> 1/3) 1 (0.4%) 1 (0.6%) – 0.477

extrusion 1 (0.4%) 1 (0.6%) – 0.477

More than one 14 (5.6%) 8 (4.8%) 6 (7.1%) 0.443

second surgical intervention required 36 (14.3%) 25 (15.0%) 11 (13.1%) 0.689

Implant loss 25 (10.0%) 16 (9.6%) 9 (10.7%) 0.777

Late complications 11 (4.4%) 9 (5.4%) 2 (2.4%) 0.327

Local infection 2 (0.8%) 2 (1.2%) – 0.314

extrusion 1 (0.4%) 1 (0.6%) – 0.477

severe capsular contracture 8 (3.2%) 6 (3.6%) 2 (2.4%) 0.606

More than one 1 (0.4%) 1 (0.6%) – 0.477
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rate regression analysis was performed with infec-
tion as an endpoint. Diabetes mellitus (p = 0.026) 
was selected as a risk factor, and preoperative che-
motherapy represented a protective factor for early 
infection (p = ). RT was not selected as a risk factor 
for these more severe complications (Supplemen-
tary File — Table S2).

None of the variables were related to late toxic-
ity in the univariate analysis (Supplementary File 
— Table S1). The multivariate analysis detected 
BMI ≥ 30 kg/m2 (p = 0.018) and arterial hyperten-
sion (p = 0.04) as independent risk factors for late 
complications; implant placement was marginally 
significant (p = 0.056, subpectoral total with higher 
risk) (Supplementary File — Table S2).

As observed for all early complications, besides 
twice the incidence of late complications in the irra-
diated group, no statistically significant correlation 
with irradiation was detected.

The odds ratios for having early complications, 
a requirement for a second surgical intervention, 
implant loss, and late complications are presented 
in Supplementary File — Table S3. RT did not have 
a significant impact in any of these endpoints.

 Discussion

Debates surround the timing and method of re-
construction in the setting of post-mastectomy RT 
[21]. For alloplastic tissue breast reconstruction, 
the discussion relates to irradiating the tissue ex-
pander or the final implant. Some authors have ad-
vocated against implant reconstruction in patients 
who received or are expected to receive radiation 
[25, 26]. For autologous reconstruction, the debate 
centers on directly irradiating the flap or delaying 
the reconstruction until after radiation. It is im-
portant to remember that radiation protocols vary 
greatly from one institution to another, regarding 
the use of bolus, boost prescription, timing, and 
others, which can make comparison difficult as ra-
diation has dose-dependent effects [22, 27]. When 
we evaluated more severe complications, diabetes, 
obesity, and arterial hypertension were selected 
as independent risk variables. Neoadjuvant che-
motherapy has been shown to negatively affect 
postoperative outcomes compared with patients 
who did not receive such treatment [28]. However, 
a protective effect of neoadjuvant chemotherapy 
regarding more severe acute complications (im-

plant loss) and infection was observed in our study 
(Supplementary File — Table S1). Since infection 
is and was related to more severe complications, 
probably, tumor size decrease and downstaging of 
tumors may minimize surgical trauma, or even, 
avoidance of the immune impact caused by che-
motherapy after surgery may lower the risk of post-
operative infections and, consequently, decrease 
the early complications rates. Of note, the rate of 
patients that received preoperative chemotherapy 
was higher in the RT group (Tab. 1). In addition, 
patients that did not receive any chemotherapy 
presented a higher early complication rate (38.9%) 
when compared to those that received neoadju-
vant (13.3%) or adjuvant chemotherapy (30.8%) 
(Supplementary File — Table S1).  

About 30% of our cohort were smokers. Smoking 
is related to a higher grade of complications in elec-
tive plastic surgeries [29]. In our analysis, we did 
not find any correlation with complications.

When analyzed separately, the acute infection 
was more incident in diabetic patients and in pa-
tients with high BMI, as expected. Together with 
higher age, hypertension, and smoking, these risk 
factors were already detected in a previous study 
[30]. The great majority of the present cohort was 
submitted to immediate reconstruction with a tem-
porary tissue expander. Thus, the timing of recon-
struction was excluded from further analysis since 
it would be more related to early complications. The 
policy of our department is to perform immediate 
reconstruction to keep the patient’s self-esteem up. 
However, the 2nd intervention is only performed 
after the end of RT, to minimize delays in RT treat-
ment and for corrections of contractures due to 
irradiation later on.

In 2013, Lam et al. [22] published a systematic 
review attempting to determine optimal sequencing 
for radiation in two-stage reconstruction. Over-
all, 12 studies were included (only 1 prospective), 
which pooled 715 irradiated patients and 1,138 not 
irradiated patients. Radiation increased reconstruc-
tive failure (18.6% vs. 3.1%; p < 0.0001), and more 
specifically, failure occurred at higher rates not only 
when RT was applied to the expander (29.7% vs. 
5.0%; p < 0.00001), but also when delivered di-
rectly to the implant (7.7% vs. 1.5%; p = 0.0003). 
This review also noted an increased risk of severe 
capsular contracture for both radiation to the tissue 
expander (8.9% vs. 0.5%; p = 0.01) and the perma-
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nent implant (7.9% vs. 0.2%; p = 0.002), although 
no difference in timing was noted.

The timing of RT, pre or post-reconstruction was 
also addressed by some authors with no signifi-
cant difference between them [31, 32]. Only a small 
percentage of patients (6%) in our series received 
reconstruction after RT. Thus, no conclusion can 
be made based on this finding. All the other stud-
ied factors, such as the type of oncological surgery, 
implant placement, contralateral mastoplasty, and 
implant volume, did not impact the reconstruction 
outcome.

More recently, the type of reconstruction was ad-
dressed in a large patient cohort submitted or not to 
RT. The effects of single-stage direct-to-implant, tis-
sue expander/implant, and autologous reconstruc-
tion were compared between irradiated and not 
irradiated patients. Irradiation increased the risk 
of breast reconstruction complications overall, but 
single-stage or autologous reconstruction presented 
lower complication rates when compared with the 
tissue expander/implant approach [33].

We describe here a large cohort of breast cancer 
patients with alloplastic reconstruction only, with 
a minimum follow-up of 24 months. Concern-
ing the reconstruction technique, the option of 
a tissue expander is determined by the patient’s 
anatomy and surgeon-related issues and availabil-
ity. Factors related to the patient, such as anatomy, 
BMI, breast volume and ptosis, and quality of 
the oncological surgery may influence the plastic 
surgeon’s option for the reconstructive procedure 
and also the risk of postoperative complications 
[6, 7]. In our series, the overall incidence of late 
complications was 4.4%, with the predominance 
of severe capsular contracture (8/11), as observed 
in other publications [34]. Nevertheless, this is an 
extremely low rate if one considers the inherent 
risk of capsular contracture of 5 to 30% [35] in 
both non-irradiated and irradiated patients. We 
must admit, however, that less severe complica-
tions, such as mild to moderate capsular con-
tracture and radiodermatitis during radiotherapy 
treatment, were not evaluated in this cohort, due 
to the retrospective nature of our study. Data re-
garding less severe late complications were not 
always available and, thus, we decided not to 
rely on results based on the lack of this informa-
tion. We consider this a major limitation of our 
study. Nevertheless, irradiated patients did not 

present a statistically significantly higher rate of 
complications. The influence of radiodermatitis, 
however, may not be neglected, and may play an 
important role in surgical complications, mostly 
after tissue expansion, and could be the object of 
future research.

Still, as for early complications, high BMI and 
hypertension were independent risk factors for 
late complications. Implant placement presented 
an OR of 3.5 for late complications (Supplemen-
tary File — Table S3), which may suggest that this 
low contracture rate must be related to the surgical 
technique with minor trauma in the displacement 
of the pectoralis major muscle, and total coverage 
of the expander with myocutaneous flaps, which 
decreases the risk of infection and decreases the 
inflammatory process of the muscle [21].

The present study has other limitations that 
should be recognized. Our sample is retrospective 
and not randomized, and there is a factor of selec-
tion bias that cannot be excluded. Our satisfactory 
outcomes result from collaboration with the onco-
logical surgeon in terms of incision selection and 
an adequate skin flap dissection. We understand 
that this technical aspect is not often observed in 
clinical practice. It is, therefore, our opinion that 
our results are only attainable if the indication for 
these techniques and the team approach is strictly 
followed. It is well known that increasing experi-
ence with oncological and reconstruction proce-
dures decreases postoperative complications [36]. 
Finally, long-term complications (reoperation 
rates, secondary and tertiary reconstructions) and 
quality of life issues were not within the main end-
points of this analysis but would indeed be perti-
nent aspects of evaluation for future investigation. 
Although our previous experience indicates that 
breast reconstruction with autologous tissue is 
preferred when possible, in patients who are can-
didate for RT, for technical and medical aspects, 
not every patient is an appropriate candidate for 
these procedures. Furthermore, in some clinical 
situations, the need for adjuvant RT cannot always 
be predicted precisely before the surgical treat-
ment. However, autologous reconstruction also 
can present RT-related complications, including 
fat necrosis, skin and muscular atrophy, and se-
vere fibrosis [6, 7, 25]. Thus, in patients for whom 
adjuvant RT may be considered, multidisciplinary 
evaluation and close relation with the RT team is 
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important to decide the appropriate reconstruc-
tion technique.

The most important finding of our study was 
the fact that besides RT delivery translated in 
twice the risk of late complications (5.4% vs. 
2.4%), this risk was still low and the difference, 
when compared with the non-irradiated patients, 
was not significant. RT delivery did not impact 
any of the other studied endpoints. A critical 
comparison of the present data with previous 
studies indicates that staged reconstruction as-
sociated with complete coverage of the implant 
with muscle, and the last generation of radiation 
therapy protocols do provide acceptable compli-
cation rates when alloplastic breast reconstruc-
tion is undertaken in irradiated patients. Hence, it 
has been our impression that favorable outcomes 
are possible for the group of patients who receive 
postoperative RT.

Already well-known clinical risk factors for com-
plications after breast reconstruction were iden-
tified in the multivariate analysis. Therefore, pa-
tients with an indication of breast reconstruction 
with alloplastic material after mastectomy should 
be advised about keeping or reaching a BMI near 
normal (20–25 kg/m2), which may also contribute 
to a well-balanced blood glucose level. The institu-
tion policy is still to plan an immediate reconstruc-
tion since it delivers better acceptance and superior 
psychosocial results. Combined efforts between ra-
diation oncologists and plastic surgeons should be 
accomplished to better comprehend the different 
breast reconstruction techniques and how RT influ-
ences outcomes and complications after immediate 
breast reconstruction.

conclusion 

A low rate of significant early complications was 
observed in this cohort, and preoperative chemo-
therapy represented a protective factor mainly for 
local infection. Infection was the most important 
factor related to a new surgical intervention or im-
plant loss. 

The rate of late complications was also very low, 
and although irradiated patients presented twice 
the risk for late complications this was still low, and 
not statistically significant. Pre-existing comorbidi-
ties were identified as independent risk factors for 
late complications.
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