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ABSTRACT 
Introduction: Some techniques for total reconstruction of the breast, regardless of comple-
xity, present specific complications, with varying degrees of morbidity. Therefore, the aim 
of this study was to identify the most frequent complications of the main techniques used 
for breast reconstruction, and to compare these complications to the relevant independent 
variables. Methods: This cross-sectional observational study was conducted by reviewing 
the medical records of patients who had their breasts completely rebuilt after a mastectomy 
due to breast cancer from January 2007 to December 2009, with a minimum postoperative 
follow-up of 3 years. The data collected, such as the timing of the intervention, recons-
truction techniques, operative time, and adjuvant treatment, were statistically related to the 
presence of complications. Results: Of the 48 total breast reconstructions analyzed, the 
technique in which expanders were used followed by replacement with implants showed 
the lowest prevalence of complications (16.7%, P < 0.000). Some techniques showed spe-
cific complications. The operative time for transplantation of transverse rectus abdominis 
musculocutaneous flap (363.57 ± 59.91 min) was significantly higher than that required 
for techniques using alloplastic materials (155.71 ± 38.02 min, P = 0.01), but similar to 
that for the latissimus dorsi flap (309.69 ± 77.66 min). The operative time, timing of sur-
gical intervention, and type of adjuvant treatment did not correlate with the incidence of 
complications. Conclusions: Each technique has its indications, contraindications, and 
complications. The application of each technique should be individualized on the basis 
of the individual characteristics of the patient to obtain better results, avoiding short- and 
long-term complications.

Keywords: Breast/surgery. Breast implantation. Mammaplasty/complications. Postopera-
tive complications. 

RESUMO
Introdução: Algumas técnicas de reconstrução total de mama, independentemente de sua 
complexidade, apresentam complicações específicas, com diferentes graus de morbidade. 
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InTROdUCTIOn

The major advances in breast oncology in recent decades 
have provided a better understanding of the pathophysio-
logy of breast cancer. This has enabled early detection of 
this disease, with a consequential increase in the number of 
cases treated, as well as development of more conservative 
surgeries that enable immediate breast reconstruction using 
various techniques. 

The advent of adenomastectomy, which is the total re    -
moval of 1 or both breasts with preservation of the skin and, 
when possible, even the nipple areolar complex, has resulted 
in an increasing number of indications for prophylactic breast 
resection. Consequently, total breast reconstruction has 
become an increasingly common procedure1-3.

Many breast reconstruction techniques have been deve-
loped over the years, and their indications are often based 
on factors related to the sequelae of mastectomy, physical 
characteristics of the patients, prognosis of breast cancer, 
qualifications of the medical staff, and available institutional 
resources. Despite the specific indications dependent on the 
above conditions, in many cases, various techniques for total 
breast reconstruction can be performed immediately or at a 
later time. Among the procedures most commonly used in 
the field are implantation of myocutaneous pedicled flaps, 
such as latissimus dorsi muscle (LD) and transverse rectus 
abdominis musculocutaneous (TRAM) flaps, and the use of 

alloplastic materials (AM), such as temporary or permanent 
tissue expanders and silicone implants.

At the beginning of the last century, the treatment of 
breast cancer resulted in mutilation, with broad surgeries 
that removed the entire breast, including a large area of skin 
and even muscles. Furthermore, the treatment involved a 
combination of radiotherapy, which results in considerable 
aesthetic and functional sequelae. With a better understan-
ding of the biology of breast tumors, the treatment began to be 
less radical, and concern about the psychological aspect and 
quality of life of patients grew4,5. Skin-sparing mastectomy 
emerged as a procedure that results in an improved quality 
of the reconstructed breast, allowing the use of techniques 
that may not be less complex but are less debilitating than 
reconstruction with AM implants4,6-10. The preservation of 
the skin envelope of the breast provides a satisfactory color 
tone, texture, and contour to the reconstructed breast, either 
with tissue expanders, alloplastic implants, fat grafts, or 
de-epithelialized flaps3,4. 

Some techniques for breast reconstruction, regardless 
of complexity, present specific complications, with varying 
degrees of morbidity. Therefore, the aim of this study was 
to identify the most frequent complications of the main 
techniques used for breast reconstruction and compare 
these complications to the relevant independent variables. 
In this manner, this long-term study (minimum follow-up 
of 3 years) sought to address the scarcity of information on 

Com base nessas informações, o objetivo deste estudo foi identificar as complicações mais 
frequentes apresentadas pelas principais técnicas de reconstrução mamária e compará-las a 
relevantes variáveis independentes. Método: Estudo observacional tipo coorte transversal, 
realizado por meio de revisão de prontuários médicos de pacientes que tiveram suas mamas 
totalmente reconstruídas após mastectomia por câncer de mama, no período de janeiro de 
2007 a dezembro de 2009, com tempo mínimo de seguimento pós-operatório de 3 anos. 
Os dados coletados, como momento da intervenção, técnicas de reconstrução, tempo de 
cirurgia e tratamento adjuvante, foram estatisticamente relacionados à presença de com-
plicações. Resultados: Das 48 reconstruções mamárias totais analisadas, a técnica com 
expansor seguido pela troca por implante mamário foi a que apresentou menor prevalência 
de complicação em relação às outras técnicas (16,7%; P < 0,000). Algumas técnicas apre-
sentaram complicações específicas. O tempo cirúrgico do retalho transverso do músculo 
reto abdominal (TRAM; 363,57 ± 59,91 minutos) foi significativamente maior que das 
técnicas com materiais aloplásticos (155,71 ± 38,02 minutos; P = 0,01), mas semelhante ao 
do grande dorsal (309,69 ± 77,66 minutos). O tempo de cirurgia, o momento da intervenção 
cirúrgica e o tipo de tratamento adjuvante não apresentaram relação com a incidência de 
complicações. Conclusões: Cada técnica empregada tem sua indicação, contraindicação 
e complicação e a aplicação de cada técnica deve ser individualizada, baseando-se em 
características individuais da paciente, a fim de se obter um melhor resultado, evitando 
complicações a curto e longo prazos. 

descritores: Mama/cirurgia. Implante mamário. Mamoplastia/complicações. Complicações 
pós-operatórias.
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complications related to total breast reconstruction and the 
respective clinical courses in a period exceeding 1 year.

METHOdS 

Patients 
This cross-sectional observational study was performed 

through review of medical records of patients by the main 
author. 

The inclusion criteria were female sex and complete breast 
reconstruction after a mastectomy due to breast cancer from 
January 2007 to December 2009 at the Santa Cruz Plastic 
Surgery Institute, with a minimum postoperative fol    low-up 
period of 3 years (time defined by the median time of the 
studies focusing on capsular contracture Baker III/IV).

Parameters Analyzed 
We analyzed and correlated data such as patient age, 

timing of the reconstruction (immediate or delayed), latera-
lity of the reconstructed breast, operative time (in minutes), 
length of hospital stay (in days), technique used for the re   -
construction, adjuvant treatment for breast cancer, compli-
cations, and readmission.

Statistical Analysis 
The Kolmogorov-Smirnov test was performed befo-

rehand to assess the normal distribution of the data analyzed 
for ordinal variables. After confirmation, the mean and stan -
dard deviation were calculated, and these variables were 
cor    related with the complication and readmission variables 
by comparison of the means using Student’s t test. The alpha 
error was set at 5% (P < 0.05%), and a confidence interval of 
95% (95% CI) was used.

For nominal variables, the prevalence was analyzed. The 
correlation of these variables with the complication and 
readmission parameters was performed by cross-tabulation 
of up to 2 independent variables, and significance was calcu-
lated using the chi-square or Fisher test (when n < 5), with 
the level of significance set at 5% (P < 5%). All statistical 
analyses were performed using SAS software version 9.2 
(SAS Institute Inc., Cary, NC, USA).

Results
The average age of the women was 48 years and 9 months, 

with a standard deviation of ±10.59, ranging from 26 to 71 
years. Forty-eight breast reconstruction procedures were 
per    formed by residents of the care unit, under the supervi-
sion and assistance of tutors, to correct the sequelae of total 
mastectomy for the treatment of breast cancer. Twenty-five 
procedures were performed in the right breast and 23 in the 
left breast. Approximately 69% were immediate reconstruc-
tions and 31% were delayed reconstructions. The techniques 

involving the use of AM alone were the most frequent and 
accounted for 43.8% of the reconstructions (9 surgeries 
with a permanent expander, 6 with an expander followed by 
implant exchange, and 6 with implant alone). LD recons-
tructions accounted for 37.4% and TRAM for 18.8% of all 
reconstructions (Figure 1).

The average patient age was similar in the 3 groups, 
being 49.81 ± 11.04, 49 ± 12.37, and 46 ± 2.27 years for 
re    construction with AM only, LD, and TRAM, respectively 
(Table 1). The operative time for the procedure with TRAM 
(363.57 ± 59.91 min) was significantly higher than that for 
the procedures with AM (155.71 ± 38.02 min) (P = 0.01, 95% 
CI -266.65 to -119 of, 06), but similar to that for procedures 
with LD (309.69 ± 77.66 min); no statistically significant 
difference was found between AM and LD (P = 0.07). The 
duration of surgery did not correlate with the incidence of 
complications. In patients who received TRAM flaps, the 
length of hospital stay (3.43 ± 2.27 days) was significantly 
higher than that for patients who received LD (1.69 ± 0.48 
days) (P = 0.004; 95% CI, -2.85 to -0.87) and AM (1.05 ± 

Figure 1 - Frequency of techniques used for total breast 
reconstruction in the sample analyzed and overall prevalence  

of their complications. LD = latissimus dorsi muscle;  
TRAM = transverse rectus abdominis flap. 

Table 1 – Characteristics identified in the main techniques  
used for total breast reconstruction.

AM Ld TRAM
No of patients 21 18 9
AM ± SD (years) 49.81 ± 11.04 49 ± 12.37 46 ± 2.27
LS (days) 1.05 ± 0.22 1.69 ± 0.48 3.43 ± 0.79
OT (min) 155.71 ± 38.02 309.69 ± 77.66 363.57 ± 59.91
Complication (%) 42.9 58.8 75
RA (%) 19 22.2 22.2
AM = reconstruction with alloplastic material only; LD = flap reconstruction with 
latissimus dorsi muscle and breast implant; TRAM = flap reconstruction with trans-
verse rectus abdominis; No. = number; AM ± SD = mean age ± standard deviation; 
LS = length of stay; OT = operative time; RA = readmission.  
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0.22 days) (P = 0.000; 95% CI, -2.74 to -1.83). There was 
no statistically significant difference for the length of stay 
between LD and AM. 

The presence of any local complication, regardless of 
se        verity, was detected in 22 cases. Seroma accounted for 
10% of the complications identified and was most preva-
lent in the donor site of the LD, representing 16.7% of the 
complications identified with this technique (Figure 2). The 
second most frequent complications were capsular contrac-
ture, superficial infection, and deep infection (Figure 3), 
which individually accounted for 6.3% of the complications. 
In the present study, capsular contracture was identified 
exclusively in techniques with LD, representing, similar 
to seroma, 16.7% of complications with this technique. In 
turn, superficial infection was not associated with any specific 
technique and had a homogeneous distribution, whereas deep 
infection was identified only in reconstructions with perma-
nent expanders (22.2% of complications in this technique) 
and single-step breast implants (16.7% of complications in 
this technique). Other noteworthy complications included 
the presence of abdominal bulging (Figure 4) and infection 
of the abdominal lining as TRAM-specific complications, 
which represented 22.2% and 11.1% of the total complica-
tions, respectively. 

Among the identified complications, those that demons-
trated the greatest severity, with 100% of patients requiring 
readmission for treatment, were extrusion (Figure 5) and 
deep infection (Figure 6). One patient who underwent re    -
construction with TRAM had infection of the abdominal 
lining that progressed to sepsis. This patient remained 
hos    pitalized for 2 months for treatment and had a good 
re   cove    ry. The patient did not require replacement of the 
li       ning and showed no sequelae. 

There were no deaths in this series of patients. The te   -
chnique of breast reconstruction in 2 procedures with an 

expander and an implant showed the lowest incidence of 
complications (16.7%), represented by superficial infection 
and the absence of need for readmission (Table 1). The 
technique with the highest prevalence of infection was the 
use of TRAM (75%), representing 22.2% of the readmission 
cases. However, the surgery that had the highest incidence 
of readmission (33.3%) was reconstruction with an implant 
in a single procedure. There was a difference in the need 
for readmission between the technique using expanders and 
breast implants in 2 procedures and the other techniques 
(chi-square test, P < 0.001). 

Figure 2 - Distribution of clinical complications according  
to the technique used for total breast reconstruction;  

LD = latissimus dorsi muscle;  
TRAM = transverse rectus abdominis flap.

Figure 3 - Infection on the topography of a breast reconstructed 
using a permanent expander. The patient developed worsening of 

symptoms, requiring the removal of the expander.

Figure 4 - Patient who underwent delayed total breast 
reconstruction with a rectus abdominis muscle flap (TRAM), 

presenting significant bulging of the abdominal  
wall 6 months after the reconstruction. 
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Regardless of the technique used, the incidence of com  -
plications was lower in patients who underwent delayed 
reconstruction without radiation therapy (33.3%) and higher 
in those who underwent delayed reconstructions combined 
with radiation therapy (62.5%); however, there was no signi-
ficant difference (Figure 7).

dISCUSSIOn 

Breast reconstruction is assuming an increasingly impor-
tant role in the treatment of breast cancer, because of the 
proven physical and psychological benefits for patients. This 
procedure favors a more rapid return of patients to their daily 
lifestyle, with enhanced immunity and better prognosis4,5. 

In our study, the percentage of use of expanders, with 
or without flaps of LD or rectus abdominis, was 31.25%, 
which corresponds to the results reported in most health-care 
services for breast reconstruction, in which the inciden  -
  ce ranges from 30% to 43%11-15. The TRAM was used for 

approximately one-fourth of the reconstructions, especially 
in cases of delayed reconstructions and in patients with 
radiodermatitis. 

The overall incidence of any complication (approxima-
tely 50%) in this study was consistent with that of previous 
studies (range, 4-58%; median, 30%)6-10,16-29; however, the 
pre   valence of readmission was low (approximately 16%), 
and there were no deaths. These data demonstrate the com  -
plexity of the procedure and the need for an experienced 
surgical team and a well-equipped hospital, regardless of 
the technique used. No relation was found between the com  -
plications and the timing of reconstruction or the adjuvant 
treatment received by the patient, probably because the 
authors knew which technique would be most suitable for 
each case. This hypothesis was confirmed by an incidence 
of complications similar to that described in the literature, 
the favorable long-term outcomes of reconstructions, and 
the low rates of hospital readmission. 

The use of AMs, despite allowing fast and simple breast 
reconstruction when there is adequate skin preservation and 
without distant flaps, usually presents specific complications 
that often require readmission. The percentage of capsular 
contracture Baker III/IV observed in this study (6.3%) is 
lower than that in other publications, ranging from 10% to 
56% (median, 28% for a follow-up time of approximately 
3 years)13-15,23–29. Capsular contracture has an increased in   -
cidence when the reconstructed breast received radiation 
therapy after the implantation of AM, even in the presence of 
a myocutaneous flap cover, as demonstrated in the 3 cases of 
reconstruction with LD. Reconstruction with AM only after 
irradiation was not performed in the group of patients in this 
study, probably because of the relative contraindication of 
this technique. 

In this study, total reconstruction with distant myocu-
taneous flaps showed good aesthetic results, especially in 
cases involving major skin loss; however, the procedures 

Figure 6 - The need for readmission according to the  
technique of total breast reconstruction used.

Figure 5 - Immediate bilateral breast reconstruction with implants. 
In an attempt to preserve tissue, the oncologist performed bilateral 

adenomastectomy with thin skin faps, and the patient developed  
skin necrosis, dehiscence, and implant extrusion  
(hole in base of the right breast, black arrow).

Figure 7 - Correlation of complications to the timing of total breast 
reconstruction and the presence of adjuvant treatment.
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were more complex and had longer operative times than 
those of other reconstruction techniques. Because other body 
surfaces are involved, these techniques have unique compli-
cations16,19,20,22 such as seroma at the donor site (abdomen 
in TRAM and dorsal region in LD). Some authors have 
described a reduction in the incidence of seroma by using 
adhesion sutures at donor sites after muscle flaps removal19,22. 
Scevola et al.20 analyzed 768 breast reconstructions with 
TRAM and deduced that the use of 2 drains in the abdomen 
may reduce the incidence of seroma.

Other common complications specific to total recons-
tructions with TRAM are the development of hernias and 
ab   dominal bulging, resulting from weakness of the abdo-
minal wall secondary to resection of the rectus abdominis. 
Ascherman et al.30 reasoned that such complications could 
be related to the amount of muscle used to create the flap; 
they found no statistical difference in the incidence of 
these complications when compared with single-pedicle 
or dou    ble-pedicle TRAM flaps. One factor that appears to 
contribute to the decrease in these complications is a careful 
reconstruction of the abdominal wall with nonabsorbable 
mesh by planes31. 

As the focus of this study was the clinical complications of 
total breast reconstructions, long-term analysis was crucial. 
The main limitation of this study was the small sample size, 
owing to the strict inclusion criteria and the large loss to 
follow-up because the follow-up period was longer than one 
year. Nevertheless, we identified fairly consistent results for 
complications resulting from total breast reconstructions. The 
long period of postoperative follow-up and the normal and 
proportionate distribution of patients treated with each type 
of total breast reconstruction technique permitted adequate 
statistical comparisons between the techniques, their main 
complications, and the individual patient factors related to 
these complications. 

COnCLUSIOnS 

Breast reconstruction provides satisfactory results. Ho   -
wever, throughout the clinical course, com   plications of low 
severity is common; these complications are usually treated 
with clinical therapy alone, and readmission is not required. 
Reconstructions with AMs, while generally being more 
simple and with less surgical comorbidity, have a higher 
incidence of rehospitalization for the treatment of compli-
cations than techniques that do not use these materials. 
Each technique has its indications, contraindications, and 
complications. The application of each technique should be 
individualized according to the individual characteristics of 
the patient in order to obtain better results, thus avoiding 
short- and long-term complications.
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