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Introduction

Breast cancer is the most frequent type of malignant tumor among women worldwide, with the sole exception of non-melanoma 
skin cancer. The Brazilian Cancer Institute estimated that a total of 59,700 women would be affected by the disease during the 
years of 2018 and 2019 (1). The most common type of surgery for breast cancer in Brazil is conservative treatment, followed by 
modified radical mastectomy, with stable trends between 2008 and 2014 (2). Radical mastectomy and adjuvant therapies lead to 
major physical and psychological changes. In several cases, women’s self-perception of their bodies is altered following mastectomy, 
with a sensation of mutilation and a loss of femininity and sensuality (3, 4).

Aiming to reduce the stigma caused by the disease and its treatment, breast reconstruction seeks to restore women’s functional and 
psychosocial health. Aesthetic results can be optimized with the proper choice of reconstructive method, which include silicone 
breast implants and pedicled or microsurgical myocutaneous flaps (5).

The choice of the type of reconstruction is a complex decision that must be made on an individual-to-individual basis. It depends 
on several factors, such as the presence of comorbidities (6) as well as the size and configuration of the contralateral breast, previous 
surgical or non-surgical procedures, skin quality of the chest wall, and the preferences of the patient.
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ABSTRACT

Objective: Breast cancer is the most frequent malignant tumor among women worldwide, with the sole exception of non-melanoma skin cancer. 
Currently, one of the most common treatments in Brazil is modified radical mastectomy, which, although effective, leads to both physical and psy-
chological complications. In this context, breast reconstruction seeks to restore the functional and psychosocial health of women. This study aims to 
investigate the characteristics of breast reconstructions after mastectomy by comparing immediate and delayed reconstructions. 

Materials and Methods: This is a retrospective observational study, which was performed by analyzing the electronic medical records of the 
Erasto Gaertner Hospital in Curitiba, Brazil, from between January 2007 and December 2017.

Results: After applying exclusion criteria, we analyzed a total of 268 medical records from January 2010 to December 2017. The most frequent 
histological type was invasive ductal carcinoma. Patients treated after 2014 had a higher number of immediate reconstructions, and the most com-
monly used method was alloplastic reconstruction using expanders (66.5%). There was no significant difference in the frequency of immediate or 
late complications between patients who opted for immediate or delayed reconstructions. The most common immediate complication was surgical 
wound dehiscence, and the use of neoadjuvant chemotherapy was not associated with a higher rate of complications in immediate reconstructions. 

Conclusion: The current preference is for immediate reconstructions with breast tissue expanders in combination with chemotherapy, which fol-
lows a trend in Brazil and worldwide that has been identified in the literature. Finally, the growth in immediate reconstructions with no associated 
increase in complications demonstrates the effectiveness of this practice.
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A body of literature (7-9) has compared the responses of patients 
regarding the restoration of their body image, sexuality, and psy-
chosocial outcomes for the different methods and timing of re-
construction (immediate versus delayed). However, it can be 
challenging to assess the psychosocial impact of different surgical 
procedures, since some candidates for conservative breast surgery 
choose mastectomy, and some candidates for reconstruction do not 
wish to do undergo the procedure. Other patients are not candi-
dates for breast preservation or immediate reconstruction due to 
the advanced stage of the disease or the presence of comorbidities.

Given these considerations and the large number of reconstruc-
tions performed in the Erasto Gaertner Hospital (Curitiba, Paraná, 
Brazil) in recent years, we investigated the characteristics of patients 
undergoing breast reconstruction after mastectomy. We collected 
information on the epidemiology, type of tumor, and surgical pro-
cedures performed with the objective of comparing immediate and 
delayed reconstructions. We also analyzed changes in the profile of 
reconstructions conducted at the hospital over the last ten years.

Materials and Methods

This is a retrospective observational study that was performed 
through the analysis of electronic medical records of patients un-
dergoing post-mastectomy breast reconstruction surgery at the 
Erasto Gaertner Hospital, located in Curitiba, Paraná, Brazil.

Our sample was comprised of female patients aged 18 or above 
who underwent surgery in the institution between January 2007 
and December 2017, and whose medical records were at least 75% 
complete. Patients who did not meet the inclusion criteria were 
excluded.

We collected data on age, date of diagnosis and surgery, tumor type 
(general classification and subclassification), clinical and anatomo-
pathological stage, hormone profiling (progesterone receptor, es-
trogen, HER-2, and KI-67), personal history (smoking, genetic 
syndromes, family history, fertility status, number of children), ge-
netic background (Li-Fraumeni syndrome), treatment performed 
for the tumor (surgical, radiotherapy, chemotherapy; adjuvant, 
neoadjuvant), immediate or delayed reconstruction, contralateral 
breast symmetrisation, use of surgical drain, and presence of imme-
diate and/or late complications after the reconstruction procedure.

The data were exclusively collected from electronic records, and 
investigators did not have contact with the patients studied at any 
time. There was therefore no need for a free, prior and informed 
consent protocol. The study was approved by the Hospital Re-
search Ethics Committee under the Brazilian Certificate of Presen-
tation for Ethical Evaluation (CAAE) no. 96006918.2.0000.0098, 
report No. 2,917,871, on September 26, 2018.

Patients were divided into two major analysis groups based on the 
date of reconstruction surgery: group 1 (2010–2013) and group 

2 (2014–2017). This division was due to the 2013 passing of Law 
12,802/2013 (10), which guarantees immediate reconstruction 
as an option to patients (when such a process is technically fea-
sible and indicated). This law may change the sample since it fa-
cilitates a patient’s decision to pursue immediate reconstruction. 
Due to the small number of electronic records of patients who 
underwent reconstruction between 2007 and 2009 (only four 
patients, with much missing information), these were excluded 
from the analysis. 

Statistical analysis
The information obtained was tabulated in spreadsheets using Ex-
cel for MacOS® 2016, and analyzed using GraphPad Prism®, with 
inferences calculated through the chi-square test. Any p-values 
lower than 0.05 were considered statistically significant. 

Results

A total of 308 records of reconstruction surgeries were available 
for the initial period of January 2007 and December 2017. Af-
ter applying the exclusion criteria, the sample was comprised of 
268 patients, which were divided into two groups according to the 
date of reconstruction surgery: group 1 (2010–2013), and group 
2 (2014–2017). The characteristics of the patients are summarized 
in Table 1. Of particular note is that six patients in the study had 
Li-Fraumeni syndrome.

Invasive ductal carcinoma, or invasive breast cancer of no special 
type (NST), was the most frequent histological type of tumor in 
this study (Figure 1). Most patients were in stage II (A or B) (Fig-
ure 2) according to the seventh edition of the TNM Classification, 
which was the reference until 2017, the last year analyzed in this 
study. 

Most patients had tumors with positive expression of estrogen 
(65.71%) and progesterone (59.77%) receptors. HER-2 was posi-
tive in 27.32% of patients. As expected, the proportion of imme-
diate reconstructions higher in group 2, with 170 patients (71%), 
than in group 1, in which 14 patients (48%) underwent the im-
mediate procedure (p=0.013). Figure 3 shows the percentage of 
growth in the number of immediate reconstructions over five years 
(2013-2017).

Alloplastic reconstruction with expanders was the most common 
method (66.5%) among patients who underwent immediate re-
construction (Figure 4). Meanwhile, autologous reconstruction 
methods were most prevalent among patients who received de-
layed reconstruction (Figure 5). Contralateral breast symmetry was 
performed in 71.73% and areola reconstruction in 41.56% of the 
patients. Surgical drain was used in 98.6% of patients, with an 
average use of 10 days.

There was no statistically significant difference between immediate 
and delayed reconstructions with respect to the occurrence of im-
mediate complications. Among patients who underwent immedi-
ate reconstructions, 10.19% experienced complications in the first 
few days after the procedure and 8.9% experienced complications 
later on, while these figures are 14.06% and 9.37%, respectively, for 
delayed reconstructions. The most frequent complication among 
patients who underwent immediate reconstructions was suture de-
hiscence in the operative wound. Capsular contracture of patients 
with breast prothesis was the most frequent late complication in 
this group. Among those who underwent delayed reconstructions, 
the most common immediate complication was surgical site infec- 245
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Key Points

• The current tendency in Brazil is to perform immediate alloplastic 
reconstruction using expanders.

• No significant difference was found in the frequency of immedi-
ate or late complications between patients receiving immediate and 
delayed reconstructions.

• The use of neoadjuvant chemotherapy was not associated with a 
higher complication rate in immediate reconstructions.



tion, while capsular contracture remained the most frequent com-
plaint. Finally, smokers had significantly more late complications 
than non-smokers (31.8% versus 0.7%, respectively; p=0.00438). 

In the early reconstruction group, the failure rate of alloplastic re-
construction was 16.3% and 8.7% in autologous reconstruction. 
Meanwhile, alloplastic reconstruction had a failure rate of 25.6% 
in the late reconstruction group, while the autologous reconstruc-
tion failure rate was 14.7%. We were not able to make an inference 
regarding differences between the groups because of the low total 
number of autologous reconstructions. 

Radiotherapy was more frequently performed on patients of the 
group who received a delayed reconstruction than those who un-
derwent immediate reconstruction (58.18% and 28.4%, respec-

tively; p=0.00016). The complication rate (including immediate 
and late complications) was 29.16% in the radiotherapy group and 
20.35% among those who did not receive radiotherapy (p= 0.28). 
Among those who did receive radiotherapy, those who had an im-
mediate reconstruction had a complication rate of 27.02%, while 
those who underwent a delayed reconstruction had a 31.4% com-
plication rate, though the difference was not significant (p=0.76). 
Finally, the complication rate of alloplastic reconstruction among 246
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Figure 3. Percentage of immediate (dark red) and delayed (light red) 
reconstructions over five years (2013–2017)

Table 1. Characteristics of the patient sample 

  Groups

Variable Group 1 (2010–2013) Group 2 (2014–2017) Total (2010–2017)

Number (n) 29 239 268

Mean age, in years, at diagnosis 43.17 (31–59)* 47.12 (18–86)* 46.65 (18–86)*

Smoking  7.14% 27.84% 24.73%

Positive family history of breast cancer 55.5% 45.95% 48.75%

Fertility status – fertile age 73.3% 51.16% 53.47%

*values in brackets represent the minimum and maximum ages, respectively.

Figure 1. Histological type of tumor in patients in the complete 
sample (2010–2017)

CA: carcinoma; NST: no special type, or non-specified invasive cancer

Figure 2. Clinical stage of patients in the complete sample (2010–
2017), according to the seventh edition of the TNM Classification

Figure 4. Types of reconstruction performed in patients submitted 
to immediate reconstruction

AT: anterolateral thigh; LD: latissimus dorsi; MS-TRAM: free muscle-sparing 
transverse rectus abdominis myocutaneous; others



those who underwent radiotherapy was 32.65% and 21.7% among 
patients who received autologous reconstruction and radiotherapy 
(p=0.47).

Table 2 shows that 70.3% of the patients underwent chemothera-
py, and a higher percentage of those who received delayed recon-
struction receiving neoadjuvant chemotherapy. Among patients 
who received neoadjuvant chemotherapy and immediate recon-
struction (n=44), 25% had immediate or late complications. In 
comparison, the complication rate was 18.11% in patients who 
underwent immediate reconstruction and did not receive neoad-
juvant chemotherapy (n=127). This difference, however, was not 

statistically significant (p=0.3811). Figures 6a-c illustrate a case 
conducted in the studied hospital. 

The frequency of patients positive for luminal A did not differ be-
tween patients who underwent immediate and delayed reconstruc-
tions (50.6% versus 35.3%, respectively; p=0.136), nor did these 
two groups differ in the frequency of luminal B (33.3% versus 
29.4%; p=0.6818), or HER2 (25.7% versus 28.2%; p= 0.74).

Discussion and Conclusion

After non-melanoma skin cancer, breast cancer is the most preva-
lent type of cancer among women in Brazil and worldwide, ac-
counting for 29.5% of new cancer cases when non-melanoma skin 
neoplasms are excluded (1). As one of the main treatments recom-
mended for the disease, the number of mastectomies performed is 
also, quite large.

Breast reconstruction seeks to restore woman’s functional and 
psychosocial health, though the type of reconstruction chosen 
depends on several factors. It is thus alarming that only 20% of 
mastectomy patients underwent breast reconstruction procedures 
in Brazil between 2008 and 2015, according to the Department of 
Informatics of the Brazilian Unified Health System (DATASUS), 
analyzed by the Brazilian Society of Mastology (SBM) (11). In this 
sense, the Brazilian Law no. 12,802/2013 represented an advance, 
as it states that immediate reconstruction should be performed at 
the same surgical time as the mastectomy (immediate reconstruc-
tion) as long as the proper technical conditions are met.

In this study, we observed an increase in the proportion of im-
mediate reconstructions in the period of 2014–2017, directly 
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Figure 5. Types of reconstruction performed in patients submitted 
to delayed reconstruction

LD: latissimus dorsi; MS-TRAM: free muscle-sparing transverse rectus 
abdominis myocutaneous; others

Table 2. Information on chemotherapy performed in patients undergoing immediate and delayed breast 
reconstruction 

  Groups

Chemotherapy Immediate reconstruction Late reconstruction Total

Patients had undergone chemotherapy 111 (70.25%) 55 (70.5%) 166 (70.3%)

Neoadjuvant 45 (28.48%) 29 (37.18%) 74 (31.35%)

Adjuvant 66 (41.77%) 26 (33.32%) 92 (38.65%)

Patients had not undergone chemotherapy 47 (29.75%) 23 (29.5%) 70 (29.7%)

Figure 6. a-c. Pre- and post-operative images of an immediate breast reconstruction. Legend: Patient submitted to neoadjuvant chemotherapy, 
followed by modified radical mastectomy and immediate reconstruction with breast tissue expander. The left image (Figure 6a) shows the 
pre-operative status and the right image (Figure 6b) shows the patient after six months with the breast tissue expander inflated (420 mL). 
Figure 6c illustrates six months after the replacement the expander with a permanent implant (275 cc). Skin envelope fat grafting was also 
performed. The patient has undergone contralateral symmetrization by a T-inverted mastopexy with thoracic flap and muscle loop

a b c



following the passage of Law no. 12,802/2013. While 48% of 
reconstructions were immediate in group 1 (2010–2013), 71% 
were in group 2 (2014–2017) (p=0.013). Therefore, the practices 
of Erasto Gaertner Hospital became more in line with the will of 
the patients, as women tend to prefer a single surgical intervention 
(12). Interestingly, the proportion of immediate reconstructions in 
group 2 (71%) mirrors the results of another study of 127 patients 
in Brazil, which found that 73% opted for immediate reconstruc-
tions after the law came into force (12).

We also found that there was a predominance of the use of ex-
panders (alloplastic reconstruction) in immediate reconstructions. 
Our result is in line with the global literature, including studies 
from the United States, where implants surpassed autologous re-
constructions in 2002 (13).

The mean age of breast cancer patients who underwent reconstruc-
tion was 46.65 years. This result is similar to a previous study con-
ducted in Brazil, in which the average age of patients was 48.75 
years (14).

The most common histological type of tumor found in the present 
study was the invasive ductal carcinoma, which is in line with trends 
in Brazil (15), where the most common invasive histological type is 
the unspecified infiltrating ductal carcinoma. The latter pathology 
represents 70% to 80% of all breast tumors, followed by the infiltrat-
ing lobular carcinoma (about 5% to 15%), and other histological 
types (15). We found that the most common stage was stage II (A 
and B), corresponding to 42% of patients. This result is corroborated 
by data from Brazil’s Cancer Institute (INCA), where stage II also 
had the highest proportion of patients in 2015 (1). It is important 
to note that the cases in our study were classified using the seventh 
edition of the TNM Classification, since patients were diagnosed 
and submitted to surgical treatment between 2007 and 2017, prior 
to the publication of the eighth edition. In the eighth edition of the 
TNM Classification of Malignant Tumors, lobular carcinoma in situ 
is no longer considered a breast malignancy, but rather a benign en-
tity that confers a higher risk of future breast cancer (16). 

We did not find a significant difference in the frequency with 
which patients who were positive for luminal A, luminal B, or 
HER2 underwent immediate or delayed reconstruction. In con-
trast, other studies have reported patients with Luminal-A type 
cancers as being more likely to undergo immediate reconstruction 
(17). In contrast, patients with HER-2 cancer tended to opt for 
delayed reconstruction (17).

Immediate and delayed reconstructions were not found to differ 
in terms of their likelihood to result in immediate or late compli-
cations. The most common immediate complication was surgical 
wound dehiscence, which is consistent with a previous Brazilian 
study with 66 patients (14). We also observed that smokers had 
significantly more late complications than non-smokers. Smoking, 
as well as obesity and alcohol consumption, has been described 
as a factor associated with complications in breast reconstruction 
(18). In part due to the relatively small number of cases our study 
was not able to show a significant difference in the rate of compli-
cations among patients undergoing radiotherapy, who have been 
described as more prone to complications in the literature (19). 
However, the complication rate among the radiotherapy group 
was higher, particularly among patients who received alloplastic 
reconstruction. One disadvantage of implant-based breast recon-
struction is the possibility of long-term complications, including 
rupture and capsular contracture (19). 

The level of complications among patients receiving neoadjuvant 
chemotherapy and immediate reconstruction have been a subject 
of debate (20). In this study, we did not observe any significant 
between immediate reconstruction patients who had undergone 
neoadjuvant chemotherapy and those who had not. This result is 
similar to another study with 54 patients in Brazil, where no statis-
tically significant difference was found (21).

Due to the lack of information on the histological type and clini-
cal staging in many medical records, we were unable to form ro-
bust correlations between histological types and reconstruction 
methods. Since our study is retrospective, our information was not 
sufficient to present and discuss cosmetic outcomes for patients. 
Conversely, using the rich patient records allowed us to study a 
comparatively large number of patients and compare results before 
and after the passage of Law no. 12,802/2013.

This analysis shows that the current preference is for immediate 
reconstructions with breast tissue expanders in combination with 
chemotherapy, which follows trends in the wider literature from 
Brazil and elsewhere.

The growth of immediate reconstructions was not associated with 
an increase in complications, demonstrating the effectiveness of 
this practice. It is also consistent with Law no. 12,802/2013, Bra-
zilian legislation that provides the option of immediate reconstruc-
tion whenever technically appropriate.  
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