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further reconstruction due to an unsuccessful outcome after 
the first procedure (Figures 1-6). 

Among the TRAM procedures performed, 70 were unila-
teral (42 immediate and 28 late) and 64 were bilateral (50 
immediate, 5 late, and 9 immediate on one side and late on 
the other). Among the LDMF procedures, 25 were unilateral 
(15 immediate and 10 late) and 62 were bilateral (56 imme-
diate, 2 late, and 4 immediate on one side and late on the 
other) (Figure 7). 

Figure 2 – Breast reconstruction performed using a myocutaneous 
rectus abdominis muscle flap. In A, preoperative surgical marking. 

In B, postoperative appearance.
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Figure 3 – Breast reconstruction performed using a conservative 
procedure (mammaplasty technique). In A, preoperative 

appearance. In B, postoperative appearance.
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Figure 4 – Breast reconstruction performed using a latissimus 
dorsi myocutaneous flap. In A, preoperative appearance. In B, 

postoperative appearance.
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Figure 5 – Breast reconstruction performed using prostheses. In A, 
preoperative appearance. In B, preoperative surgical marking. In 

C and D, intraoperative appearance of the pectoralis major muscle 
extended with the inferior-based dermal-fat pedicle flap to cover 

the implant. In E, immediate postoperative appearance. In F, late 
postoperative appearance.  
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Before October 2007, the percentage of bilateral surgeries 
involving the use of TRAM and LDMF was 30%. Thereafter, 
the percentage increased to 84% (Figure 8). During the period 
analyzed in this study, 57.01% of the TRAM and LDMF 
procedures were bilateral, whereas 42.99% were unilateral. 

A total of 227 complications were encountered, associated 
with 143 of the 428 reconstruction procedures (33.41%) 
(Table 1). The assessment of risk factors in the latter 135 
reconstructions (performed from October 2007 to December 
2011) revealed that 19 patients were obese (body mass 
index > 30), 18 were smokers, 10 had previously undergone 
radiotherapy, and 50 had comorbidities (diabetes, hyperten-
sion, or hypothyroidism). In this group, 56 (41.4%) patients 
experienced several complications. The presence of at least 
1 risk factor was observed in 41 (73.2%) patients (Figure 9). 
Twelve of the 18 (67%) smokers experienced complications.

DISCUSSION

Breast reconstruction plays an important role in the ma
nagement of patients with breast cancer. Taking a decision 
on the necessity of breast reconstruction, the appropriate 
procedure, and best time for this intervention requires a multi-
disciplinary approach involving patients, plastic surgeons, 
and mastology and oncology teams12. 

The incidence of bilateral surgeries was higher in the last 4 
years of the analyzed period than in the prior years, although 
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Table 1 – Complications associated with  
143 breast reconstruction procedures 

Complications N %
Seroma 56 24.7
Necrosis of the remaining skin of the breast 32 14.0
Liponecrosis 26 11.5
Dehiscence 22 9.7
Partial necrosis of the flap 20 8.8
Capsular contracture  
(including postoperative radiotherapy) 18 7.9

Hematoma 13 5.7
Infection 12 5.3
Necrosis of the navel 8 3.5
Abdominal distension 7 3.1
Mondor disease 5 2.2
Atelectasis 4 1.8
Pulmonary thromboembolism 2 0.9
Acute renal failure 1 0.45
Acute intestinal obstruction 1 0.45
Total 227 100.0

 Figure 6 – Secondary breast reconstruction. In A and B, 
postoperative appearance 6 months after left mastectomy with 
prostheses reconstruction had an unsatisfactory outcome. In C 
and D, postoperative appearance 9 months after a secondary 

breast reconstruction was performed using a myocutaneous rectus 
abdominis muscle flap. In E and F, appearance 1 year and 2 

months after a secondary reconstruction was performed to achieve 
nipple reconstruction and contralateral mammary symmetrization. 
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Figure 7 – Different types of breast reconstruction procedures 
performed between January 2002 and December 2011.  
LDMF = myocutaneous latissimus dorsi muscle flap;  
TRAM = myocutaneous rectus abdominis muscle flap. 

in cases of unilateral cancer, the high incidence of bilateral 
surgeries was attributed to patient interest in contralateral 
prophylactic mastectomy. In this study, between January 
2002 and September 2007, the percentage of bilateral TRAM 
and LDMF procedures was 30%, whereas this percentage 
increased to 84% between October 2007 and December 2011. 
It is estimated that more than 10% of women who are treated 
for primary cancer will develop contralateral breast cancer up 
to 30 years later13. The efficacy of prophylactic mastectomy 
depends on the ability to remove most of the breast tissue and 
leave a flap with minimal thickness. According to previous 
studies, the incidence of cancer development in the residual 
tissue is 1–9%14. The efficacy of contralateral prophylactic 
mastectomy in patients with breast cancer is estimated to be 
96%15. In a study by Hartmann et al.15, prophylactic mastec-
tomy reduced the risk of breast cancer by almost 90%. 

Secondary or saving reconstruction, defined as the com
plete revision of a prior reconstruction, is performed in cases 
of unsatisfactory outcomes or failure of the first surgery16. 
Secondary procedures were performed in 26 patients. It is 
worth noting that myocutaneous flaps, TRAM and LDMF, 
were used in 96.15% of the secondary procedures, which 
demonstrates the capacity of these flaps to provide healthy 
and well-vascularized tissue in an area that was previously 
manipulated. 

The complication rate observed in this study (33.41%) is 
in agreement with those in the literature and varied (15-45%) 
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according to the type of surgery performed. As observed 
in this study, this percentage increases with the number of 
risk factors (obesity, smoking, comorbidities, and radiothe-
rapy)11. It is important to note that not all of the encountered 
complications compromised the final surgical outcome or 
led to further interventions. For example, seroma, which 
accounted for almost 25% of the detected complications, 
could be treated in outpatient clinics and rarely led to perma-
nent complications. However, smoking is associated with a 
significant increase in the rate of flap necrosis as well as other 
complications17. In the latter 135 analyzed reconstruction 
procedures, the complication rate in smokers was 67%, well 
above the overall complication rate of 33.41%.

CONCLUSIONS

Breast reconstruction is becoming increasingly popular 
and important to many women undergoing breast cancer 

 Figure 8 – Analysis of procedures using TRAM and LDMF 
(unilateral or bilateral) performed during the study period.  

LDMF = myocutaneous latissimus dorsi muscle flap;  
TRAM = myocutaneous rectus abdominis muscle flap. 

Figure 9 – Number of complications in the latter 135 breast 
reconstruction procedures classified according to the presence  

or absence of risk factors.

treatment. Procedure selection depends on surgeons’ expe-
rience and their relationship with the mastology team as well 
as the views of the patients and their families. 

Breast reconstruction is safe, with limited complications. 
The presence of risk factors such as obesity, smoking, comor-
bidities, and radiotherapy increase the complication rate. 
Therefore, the surgeon should collect all necessary informa-
tion, including whether the patient was properly prepared for 
surgery, had adequate indications for it, and was rigorously 
monitored after the procedure. 

Moreover, the higher incidence of bilateral surgeries per
formed in the latter study years was attributed to the increa
sed interest in prophylactic mastectomy of the contralateral 
breast to reduce the risk of cancer and facilitate mammary 
symmetrization.
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