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Immediate breast reconstruction with 
latissimus dorsi flap and silicone implant
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Introduction: The first effective breast cancer treatment was 
described in 1894. Less aggressive surgeries were developed in 
the 1960s and 70s, without increased mortality due to cancer. 
With similar historical evolution, the latissimus dorsi muscle 
flap (LDMF) procedure was introduced in 1906. Seventy 
years after its first description, LDMF gained popularity as 
an option for breast reconstruction. Method: A retrospective 
clinical study was conducted using data obtained from 22 
patients undergoing immediate breast reconstruction with 
LDMF and silicone implants between February 2012 and 
December 2013. Results: No latissimus dorsi flap necrosis 
or breast reconstruction losses were observed in this study. 
Ten cases (45%) of seroma were detected in the dorsal region, 
three cases (14%) of partial necrosis of the mastectomized 
skin, and three cases (14%) of partial surgical wound dehis-
cence. Statistical significant risk factors for the complications 
observed have not been emphasized. There were four cases 
(18.18%) of muscle and skin atrophy associated with implants, 
and two cases (9.09%) of capsular contracture. Only one case 
was not associated with radiotherapy. However, there were no 
statistically significant differences in adjuvant radiotherapy 
and late complications (p = 0.635). Conclusion: LDMF as-
sociated with silicone implants is a safe and reliable option 
for immediate breast reconstruction after mastectomies.
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Breast implant.
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■ RESUMO

Introdução: O primeiro tratamento eficaz para o câncer de 
mama foi descrito em 1894. A partir das décadas de 60 e 70, 
cirurgias menos agressivas foram desenvolvidas, sem prejuízos 
oncológicos. Com evolução histórica semelhante, o retalho 
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Descritores: Mama/cirurgia; Neoplasias da mama; Retalhos 
cirúrgicos; Implante mamário.

do músculo grande dorsal (RMGD) foi introduzido em 1906. 
Contudo, apenas 70 anos após sua primeira descrição, ele 
ganhou popularidade como uma opção para as reconstruções 
mamárias. Método: Estudo clínico retrospectivo realizado 
por meio da coleta de dados de 22 pacientes submetidas à 
reconstrução mamária imediata com emprego do RMGD as-
sociado a implante de silicone durante o período de fevereiro 
de 2012 a dezembro de 2013. Resultados: Não houve necrose 
do retalho de grande dorsal ou perda da reconstrução mamária 
nos casos estudados. Foram observados 10 casos (45%) de 
seroma em região dorsal, 3 casos (14%) de necrose parcial da 
pele da mastectomia e 3 casos (14%) de deiscência parcial da 
ferida operatória. Não foram evidenciados fatores de risco com 
significância estatística para as complicações apresentadas. 
Ocorreram 4 casos (18,18%) de alterações de cobertura do 
implante, com atrofia muscular e cutânea, e 2 casos (9,09%) 
de contratura capsular. Apenas um caso não foi associado 
à radioterapia. Contudo, não houve significância estatística 
em relação à radioterapia adjuvante e às complicações tar-
dias apresentadas (p = 0,635). Conclusão: O RMGD asso-
ciado ao implante de silicone é uma opção segura e confiável 
para a reconstrução mamária imediata após mastectomias.

INTRODUCTION

Breast cancer is the most common cancer among 
women. The National Cancer Institute (INCA) estimated 
57,120 new cases in Brazil in 2014. Statistical analyses 
indicate increased incidence of cancer in developed and 
developing countries. Mortality rates in Brazil remain 
high, as the disease is still often diagnosed in advanced 
stages1.

The first effective breast cancer treatment was 
classical radical mastectomy, described by Halsted in 
18942. In the 1960s and 70s, less aggressive surgical 
techniques were developed to reduce surgical morbidity 
and avoid prejudicing the results obtained with the cancer 
treatment3-6. Preservation of mastectomized skin and, 
when possible, the nipple-papillary complex (CPC), are 
current treatment options that provide similar therapeutic 
results7-9. Consequently, development of reconstructive 
options to repair increasingly smaller mammary sequelae 
has accompanied these improvements10.

With a similar historical evolution, Tansini first 
described the latissimus dorsi muscle flap procedure 
in 190611. However, not until 1976 did Olivari suggest 
its usefulness to cover radiotherapy-induced injuries 
of the chest wall12. The following year, Schneider et al.13 
introduced the myocutaneous flap in the latissimus 
dorsi muscle (LDMF) island for breast reconstruction; 
in 1978, Bostwick et al.14 described a modified technique 

in which the pectoralis major muscle was used to cover 
the breast implant.

Since that time, LDMF has gained popularity as a 
relatively simple procedure for introducing a skin island 
with significant vascularization15.

OBJECTIVE

This study assessed surgical results of immediate 
breast reconstruction with LDMF associated with 
silicone implants.

METHOD

This observational, retrospective, and clinical 
study reviewed medical records of patients who 
underwent surgeries and were monitored on an 
outpatient basis. Data were collected from 22 patients 
who received immediate breast reconstruction with 
LDMF associated with cohesive gel anatomical silicone 
implants between February 2012 and December 2013.

Surgical procedure

Surgical plans for accessing and performing 
oncologic resections is were developed and performed 
by the mastology team. The dorsal skin island has a 
horizontal orientation, with a size and location unique 
for each case (Figures 1 and 2).
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Figure 1. Standard surgical schedules.

Figure 2. Standard surgical schedule variants.

After cancer resection, the patient was positioned 
in lateral decubitus. The muscle was entirely dissected, 
keeping the areolar layer of subcutaneous tissue in its 
previous face (Figure 3).

Transposition of the muscle to the affected 
hemithorax was performed by tunneling the upper third 
of the lateral chest area to preserve the inferolateral 
contour of the breast.

The muscle was then fixed peripherally to cover the 
entire mastectomized area, thus delimiting the implant 
region (Figure 4).

Implant selection was multifactorial, based on cri-
teria such as the base diameter of the delimited region in 
the hemithorax, the weight of the resected breast, and the 
amount of remaining tissue. The purpose was to comfor-
tably cover the implant without restriction, aiming for ma-
ximum projection and ptosis of the reconstructed breast.

Figure 3. Surgical anatomy of the latissimus dorsi.

Figure 4. Variations in flap position in reconstructed breasts.

If necessary, cutaneous adjustments of the mastec-
tomized skin were performed and the skin island of the 
flap positioned to optimize its exposure and location within 
the reconstructed breast.

Two counter-opening suction drains were inserted, 
one in the dorsal region and the other in the breast, above 
the muscular plane.

The suture was performed by planes with polyglactin 
2.0, 3.0 and poliglecaprone 25 4.0. Adhesion points were not 
used in the area detached from the dorsal region.

Patients were maintained in chest compressive 
wraps for 24 hours. The wraps were subsequently replaced 
with a surgical bra, which was maintained for 30 days. 
In addition, 500 mg cefadroxil were prescribed every 12 
hours for 14 days. The breast drain was removed after 
approximately seven days and the dorsal almost 14 days 
later, when the fluid outflow fell below 30 mL over 24 hours.

All patients were postoperatively monitored on an 
outpatient basis and their progress followed by photogra-
phic documentation.
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Statistical analyses were performed on the 
collected data.

RESULTS

The average patient age in this study was 44 years 
and 2 months ± 8.72, ranging from 30 to 71 years. The 
median age was 42 years and 6 months.

The average body mass index (BMI) was 25.7 ± 
4.17 kg/m2, ranging from 37.7 to 20.3 kg/m2. The median 
BMI was 25.2 kg/m2.

Among 22 patients analyzed in this study, one 
(4.5%) had hypertension, one (4.5%) had diabetes 
mellitus, and four (18.2%) were smokers at the time of 
surgery.

The average length of hospitalization was 2 
± 0.4 days, ranging from 1 to 3 days. The median 
was 2 days.

Eleven patients (50%) underwent Madden modi-
fied radical mastectomy, nine (41%) underwent simple 
mastectomy and sentinel lymph node biopsy (LNB), 
one (4.5%) patient received adenectomy and LNB, and 
one patient (4.5%) underwent only adenectomy.

Anatomopathological diagnoses of the tumors 
included invasive ductal carcinoma (IDC) in 19 pa-
tients (86%), invasive lobular carcinoma (ILC) in two 
patients (9.1%), and in situ ductal carcinoma (ISDC) in 
one patient (4.5%). The average tumor diameter was 
35 ± 28.4 mm, ranging from 10 to 140 mm. The median 
tumor diameter was 27 mm.

Among patients analyzed in this study, one (4.5%) 
was stage zero, six (27.3%) were stage IA, seven (31.8%) 
were stage IIA, two (9.1%) were stage IIB, three (13.6%) 
were stage IIIA, one (4.5%) was stage IIIB, and three 
(9.1%) were stage IIIC.

The clinical treatments included adjuvant 
chemotherapy (12 patients, 54.5%), neoadjuvant 
chemotherapy (7 patients, 31.8%), and no chemotherapy 
(3 patients, 13.6%). Adjuvant radiotherapy was 
performed in 11 (50%) of the 22 patients.

The average surgical procedure duration was 5 
hours and 48 minutes ± 1 hour and 6 minutes, ranging 
from 3.5 to 8 hours. The median surgical time was 5 
hours and 45 minutes.

The average specimen weight was 493 ± 241 gra-
ms, ranging from 90 to 918 grams. The median weight 
was 518 grams.

All procedures were performed using anatomi-
cally shaped silicone implants with maximum projec-
tion. The average weight of the implants was 373 ± 
100 grams, varying from 165 to 510 grams. The median 
weight was 385 grams.

The average resected breast skin defect area was 
49 ± 27.5 cm2, ranging from 0 to 117.8 cm2. The median 
was 43.6 cm2.

Early complications occurred within 30 days after 
surgery. They included 10 cases (45%) of seroma in the 
dorsal region, three cases (14%) of partial necrosis of 
the mastectomized skin, and three cases (14%) of partial 
surgical wound dehiscence. No latissimus dorsi flap 
necrosis was observed in this study.

No statistically significant risk factors were as-
sociated with early complications (Tables 1, 2 and 3).

Table 1. Risk factors for seroma.

Variable

Seroma

Total pNo Yes

n % n %

AH > 0.999

No 11 52.4 10 47.6 21

Yes 1 100.0 0 0.0 1

DM 0.455

No 12 57.1 9 42.9 21

Yes 0 0.0 1 100.0 1

Smoking 0.594

No 9 50.0 9 50.0 18

Yes 3 75.0 1 25.0 4

Chemotherapy 0.381

No/Adjuvant 7 46.7 8 53.3 15  

Neoadjuvant 5 71.4 2 28.6 7  

Age 0.142*

Average (SD) 41.7 (7.2) 47.2 (9.8) 44.2 (8.7)

BMI 0.879*

Average (SD) 25.6 (4.9) 25.9 (3.3) 25.7 (4.2)

Total 12 54.5 10 45.5 22

Fisher’s exact tests; * Student’s t test. AH: Arterial Hypertension; DM: Diabetes 
mellitus; BMI: Body mass index.

All early complications were treated on an ou-
tpatient basis, without hospitalization.

Late complications were defined as those 
that occurred more than 30 days after surgery. Were 
observed four cases (18.18%) of changes of implant 
coverage with muscle and skin atrophy, predominantly 
in the upper pole of the breast. Only one case was not 
associated with radiotherapy. All cases were treated 
with fat grafts. We also observed two cases (9.09%) 
of capsular contracture. Both were associated with 
radiotherapy and required surgical capsulotomy 
(Figure 5).
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Table 2. Risk factors for mastectomized skin necrosis.

Variable

Necrosis mastectomy

Total pNo Yes

n % n %

AH 0.136

No 19 90.5 2 9.5 21  

Yes 0 0.0 1 100.0 1  

DM > 0.999

No 18 85.7 3 14.3 21

Yes 1 100.0 0 0.0 1

Smoking 0.073

No 17 94.4 1 5.6 18

Yes 2 50.0 2 50.0 4

Chemotherapy 0.523

No/Adjuvant 12 80.0 3 200 15

Neoadjuvant 7 100.0 0 00 7

Age 0.603*

Average (SD) 44.6 (8.8) 41.7 (9.9) 44.2 (8.7)

BMI 0.939*

Average (SD) 25.8 (4.3) 25.6 (4.4) 25.7 (4.2)

Total 19 86.4 3 13.6 22
Fisher’s exact tests; * Student’s t test. AH: Arterial Hypertension; DM: Diabetes 
mellitus; BMI: Body mass index.

There were no statistically significant rela-
tionships between adjuvant radiotherapy and late 
complications (Table 4).

No clinical complications were observed in the 
patients evaluated in this study.

The average patient follow-up period was 16 
months and 24 days ± 7 months and 12 days, ranging 
from 27 months and 27 days to 5 months and 27 days. 
The median was 17 months and 3 days (Figures 6, 7, 
8, 9 and 10).

DISCUSSION

In recent decades, important developments in 
the detection and understanding of breast carcinoma 
have resulted in increasingly early diagnosis. These 
factors have led to increasing numbers of less 
aggressive mastectomies that preserve the skin and 
NAC, which allow ptosis and best cone shape in 
reconstructed breasts. Moreover, immediate mammary 
reconstructions have been shown to result in reduced 
fibrosis, retraction, and tissue atrophy. There has also 
been increased availability of silicone implants with 
high gel cohesiveness to provide breast shape stability. 
These associated factors have broadened the range of 
reconstructive options available for surgeons to correct 
breast defects due to cancer treatment10,16.

Table 3. Risk factors for surgical wound dehiscence.

Variable

Dehiscence

Total pNo Yes

n % n %

AH > 0.999

No 18 85.7 3 14.3 21

Yes 1 100.0 0 0.0 1

DM > 0.999

No 18 85.7 3 14.3 21  

Yes 1 100.0 0 0.0 1  

Smoking > 0.999

No 15 83.3 3 16.7 18

Yes 4 100.0 0 0.0 4

Chemotherapy > 0.999

No/Adjuvant 13 86.7 2 13.3 15  

Neoadjuvant 6 85.7 1 14.3 7

Age 0.975*

Average (SD) 44.2 (9.4) 44.3 (3.2) 44.2 (8.7)

BMI 0.848*

Average (SD) 25.8 (4.4) 25.3 (3.2) 25.7 (4.2)

Total 19 86.4 3 13.6 22
Fisher’s exact tests; * Student’s t test. AH: Arterial Hypertension; DM: Diabetes 
mellitus; BMI: Body mass index.

Figure 5. Complications. (A, B) Skin necrosis of the mastectomy site. 
(C, D, E, F) Capsular contracture and atrophy after radiotherapy.

Within this medical landscape, we observed 
increased indications for local flap breast reconstruc-
tion with alloplastic materials; use of LDMF provided 
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Figure 7. Clinical case 2: Mastectomy that preserved the skin, using a 335 g 
anatomical implant, Rec. NAC (contralateral inguinal and nipple). A, B and C: 
Preoperative; D, E, F, and G: Postoperative follow-up at 18 months.

Figure 6. Clinical case 1: Classical mastectomy with 435 g anatomical implant 
and left adenectomy (400 g). A, B, and C: Preoperative; D, E, F, and G: 
Postoperative follow-up at 18 months.

Table 4. Comparison of late complications and radiotherapy.

Radiotherapy

Late complications

Total pNo Yes

n % n %

No 9 81.8 2 18.2 11
0.635

Yes 7 63.6 4 36.4 11

Total 16 72.7 6 27.3 22
Fisher’s exact test.

reduced local and systemic morbidity compared to 
transverse rectus abdominis muscle flap (TRAM)17,18 
(Figure 11).

The latissimus dorsi muscle measures up to 
16.3 cm wide and 29.2 cm long and the fat under the 
Scarpa’s fascia can be mobilized with the muscle to 
improve implant coverage and add volume19.

We opted for an extended dissection of the latis-
simus dorsi associated with the fat under the Scarpa’s 

Figure 8. Clinical case 3; Mastectomy to D. The reconstruction involved “T”-
shaped adjustments, a 550 g anatomical implant, and symmetrization with 
mammoplasty. A and B: Preoperative; C and D: Postoperative follow-up at 6 
months; E and F: Postoperative follow-up at 12 months.

Figure 9. Clinical case 4: Mastectomy with supratumoral skin resection with 
post-QUART recurrence. A 310 g anatomical implant was used, along with 
NAC preservation. A, B and C: Preoperative; D, E, F, and G: Postoperative 
follow-up at 6 months.

Figure 10. Clinical case 5: Periareolar mastectomy and reconstruction involving 
a 335 g anatomical implant, NAC graft, and symmetrization (200 g). A, B and 
C: Preoperative; D, E, F, and G: Postoperative follow-up at four months.

fascia in the breast reconstruction performed in this 
study. This approach enabled full coverage without 
restricting breast implant projection, regardless of 
the volume used. This option reduced risks of surgical 
wound dehiscence of and flap necrosis caused by the 
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Therefore, although radiotherapy increases the 
incidence of complications in breast reconstructions, it 
is important for cancer treatment and plastic surgeons 
should find ways to address its harmful consequences.

Thus, even with potential increased risk of compli-
cations associated with radiotherapy, the psychological, 
social, and sexual well-being benefits suggest that im-
mediate breast reconstruction after mastectomy should 
be encouraged, regardless of age and comorbidities28,29.

Seroma in the donor area of the latissimus dorsi 
is the most common complication. The reported rates 
of this complication vary from 16% to 79%16,27,30-36. Howe-
ver, the significance of seroma as a major complication 
requiring surgical intervention is low35,37.

Seroma occurred 44% of cases in this study. This 
relatively high rate is probably due to the extensive 
detachment of the latissimus dorsi and lack of adhe-
sion points in the dorsal region. All cases were treated 
effectively with outpatient percutaneous puncture. If 
we consider seroma a predictable complication with 
easy resolution, its high incidence should not be ove-
remphasized at the expense of performing a procedure 
that provides safe and satisfactory aesthetic results.

Among early complications, Gart et al.17 reported 
5.7% reoperations, 3.3% skin infections, 1.3% flap necrosis, 
and 0.6% surgical wound dehiscence as well as 3.2% clinical 
complications in a study of 1,079 patients in the American 
College of Surgeons National Surgical Improvement 
Program (ACS-NSQIP) database who underwent LDMF.

The early complications detected in this case 
series included three cases each (14%) partial necrosis 
of the mastectomized skin and partial surgical wound 
dehiscence. These events probably occurred due to 
local cancer treatment, which resulted in thin and hy-
poperfused mastectomized flaps. No latissimus dorsi 
flap necrosis, infections, clinical complications, or 
reoperations were observed in these cases.

Even with the recent focus in scientific litera-
ture and the surgical practice on microsurgical flaps, 
pedicled LDMF remains an option for a large number 
of breast reconstruction procedures and should not 
be considered secondary choice for flap procedures17.

In addition to being a large flap with known and 
reliable skin territory that typically presents fewer com-
plications compared to other autologous flaps, LDMF 
offers additional advantages, including fast recovery, 
high patient satisfaction, and minimal morbidity of the 
donor area30,38-40.

CONCLUSION

LDMF associated with silicone implants 
is a safe and reliable option for immediate breast 
reconstructions after mastectomies.

Figure 11. Number of breast reconstruction surgeries performed in the US. 
Source: America Society of Plastic Surgeons (www.plasticsurgery.org)

mastectomy, without breast reconstruction losses. The 
maintenance of fat over the muscle provided a greater 
coverage interface between implant and skin and lower 
adherence of muscle to the mastectomized flap. This 
improved the aesthetic results and increased the tissue 
substrate for further breast fat grafting where necessary.

In breast cancer treatment, radiotherapy adjuvant 
to mastectomy is often indicated for women diagnosed 
with stage II and III breast cancer. Radiotherapy 
increases local control, disease-free survival, and overall 
survival20-23.

Although this cancer treatment improves 
survival, adjuvant radiotherapy in women with breast 
cancer may worsen esthetic results by inducing tissue 
tropism and capsular contractures and increasing the 
risk of breast reconstruction loss24.

In a series of 100 cases, Perdikis et al.25 observed a 
6% rate of capsular contracture in patients undergoing 
LDMF and silicone implant. In another series of 53 
cases, Venus and Prinsloo26 observed that 7.4% of 
patients presented with capsular contracture that 
required capsulotomy, while 33% of patients with 
capsular contracture did not require surgery. In a study 
published by Emory University that analyzed 83 cases, 
Losken et al.27 observed that radiotherapy was the only 
significant risk factor for LDMF-induced complications 
(65 vs. 35%, p = 0.05) and there was no impact on the 
aesthetic results.

Among patients studied in this series, we observed 
four cases (18.18%) of changes of implant coverage, 
including muscle and skin atrophy, as well as two 
cases (9.09%) of capsular contracture. Only one case 
was not associated with radiotherapy. However, due to 
the limited number of cases in the study sample, the 
relationship between adjuvant radiotherapy and late 
complications was not statistically significant (p = 0.635).
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