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■ ABSTRACT

Introduction: The transverse rectus abdominis myocutaneous 
flap is a well stablished surgery for breast reconstruction. Its 
main disadvantage is a large defect in its donor site, leading 
to weakness in the abdominal wall. Many surgical tactics has 
been described to address the donor site defect, including direct 
closure of the muscular aponeurotic and use of polypropylene 
mesh. The purpose of this study was to assess abdominal hernia 
and bulge after TRAM flap breast reconstruction using two 
layers of polypropylene mesh in the donor site defect. Methods: 
Prospective study in 24 patients who had unilateral TRAM flap 
breast reconstruction with two layers of polypropylene mesh 
to close the donor site defect. The patients were evaluated 
in 3.6 and 12 months of postoperative time for incidence of 
abdominal hernia and bulge. Results: It was observed one 
case of abdominal bulge (4.16%) and no case of abdominal 
hernia. There were no cases of mesh infection or extrusion. 
Conclusion: The use of two layers of polypropylene mesh 
in the donor site defect of TRAM flap breast reconstruction 
resulted in low incidence of abdominal hernia and bulge.

Keywords: Mammaplasty; Hernia, abdominal; Surgical flaps; 
Myocutaneous flap; Polypropylenes.
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INTRODUCTION

The transverse rectus abdominis myocutaneous 
(TRAM) flap, originally described in 19821, is an 
established method for breast reconstruction, especially 
in women who have voluminous breasts.

The TRAM flap has enough tissue to reconstruct 
larger-volume breasts without the need to use a silicone 
prosthesis. The disadvantage of the flap is the large 
defect of the donor area and may cause weakness of 
the abdominal wall, in addition to hernias and bulges2. 
The reconstruction of the breast with the TRAM flap 
can be immediately performed, simultaneously with 
mastectomy, or later. In addition, the TRAM flap 
can be based on one pedicle or two, being defined as 
monopedicled or bipedicled. The most common breast 
cancer in the female population is invasive ductal 
carcinoma1.

In 1987, Hartrampf3 reported his experience in 335 
patients who underwent breast reconstruction with the 
TRAM flap, with a complication rate in the abdominal 
wall of 1.6%, of which 0.3% were abdominal hernias, 0.6% 
were bulges, and 0.6% were defects in the upper anterior 
rectus sheath. In another study, the authors reported 
incidence rates of hernias and abdominal bulges of up 
to 20% in patients who underwent breast reconstruction 
with a TRAM flap and closure of the donor area without 
a polypropylene mesh4.

Introdução: O retalho transverso do músculo reto abdominal 
(TRAM) é um método bem estabelecido para reconstrução 
mamária. Apresenta como principal desvantagem o 
grande defeito da área doadora, podendo causar fraqueza 
da parede abdominal, hérnias e abaulamentos. Diversas 
táticas de fechamento do defeito da área doadora foram 
descritas, incluindo fechamento direto da aponeurose do 
músculo reto abdominal e uso de telas de polipropileno. O 
objetivo deste estudo foi avaliar os índices de abaulamento 
e hérnia no pós-operatório de TRAM utilizando a tática 
cirúrgica de fechamento da área doadora com duas telas 
de polipropileno. Métodos: Estudo prospectivo em 24 
pacientes submetidos à reconstrução mamária unilateral 
com TRAM monopediculado ou bipediculado e reparo 
da área doadora com duas telas de polipropileno. Os 
pacientes foram avaliados quanto à incidência de hérnia 
e abaulamento no pós-operatório de 3, 6 e 12 meses. 
Resultados: Ocorreu um caso (4,16%) de abaulamento 
abdominal e nenhum caso de hérnia. Não houve casos de 
infecção ou extrusão da tela. Conclusão: O uso de duas 
telas de polipropileno na área doadora do TRAM propiciou 
baixa incidência de hérnias e abaulamentos abdominais.

■ RESUMO

Descritores: Mamoplastia; Hérnia abdominal; Retalhos 
cirúrgicos; Retalho miocutâneo; Polipropilenos.

Some authors advocate the partial preservation 
of the rectus abdominis muscle, arguing that this would 
reduce the incidence of hernias, bulges, and weakness 
of the abdominal wall. However, the use of this surgical 
approach has not been effective5.

The choice of the pedicled flap, either monope-
dicled or bipedicled, seems to influence the incidence 
of abdominal complications, with a higher incidence 
in bipedicled flaps, as the lesion in the donor area is 
greater. However, one study with a long-term follow-
-up observed no statistically significant difference in 
the incidence of hernias and bulges between patients 
with closed monopedicled and bipedicled TRAM flaps 
without the use of a polypropylene mesh6.

Innumerable factors contribute to the incidence 
of hernias and bulges in patients who have undergone 
reconstruction with the TRAM flap, not only the 
presence or absence of a polypropylene mesh or the 
type of pedicle. Therefore, these patients must undergo 
a multifactorial analysis, including factors such as age, 
smoking, postoperative radiation, and comorbidities7-9.

Among the various surgical attempts to decrease 
the postoperative incidence of hernias and bulges at the 
donor site of the TRAM flap, some authors have started 
to advocate the use of a polypropylene mesh in the area of 
the lesion. However, it has been used only in cases in which 
it is possible to close the abdominal defect primarily2,10. 
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For the purpose of this study, hernia was 
considered a protrusion of the abdominal wall through 
a defect of the fascia and bulging, a protrusion or 
flaccidity without a defect of the fascia.

Surgical Technique

In all the TRAM flaps, either monopedicled or 
bipedicled, the whole thickness of the rectus abdominis 
muscle was used; that is, partial preservation of the 
muscle was not adopted.

The closure of the TRAM flap donor area was 
performed with a polypropylene mesh. Initially, after 
the creation of the defect in the abdominal wall by the 
transfer of the TRAM flap, an approximation without 
tension of the anterior sheath of the aponeurosis of 
the rectus abdominis muscle was performed with a 
monofilament nylon 2-0 (Ethicon) and “X”-type sutures 
(Figure 1). To preserve the perforating vessels of the 
rectus abdominis muscle, it was necessary to include 
a portion of the anterior aponeurosis of the rectus 
abdominis muscle in the TRAM flap, creating an 
aponeurotic defect at the height of the umbilical scar in 
the region of the rectus abdominis of approximately 8 
by 6 cm. The aponeurosis of the rectus abdominis was 
sutured approaching its borders without tension up to 
the portion of the defect created after the transfer of 
the TRAM flap to the breast.

Thereafter, a polypropylene mesh (Ethicon) the 
size of the defect of the aponeurosis was cut, placed 
in contact with the posterior sheath of the remaining 
abdominal fascia, and sutured with nylon monofilament 
3.0 sutures (Ethicon) in “U” on the edges of the defect 
on the fascia and on the mesh (Figure 2).

On top of this layer, another 20- ́  30-cm polypropylene 
mesh was placed to cover an area delimited inferiorly by 
the pubic symphysis, superiorly by the lower margins of 
the last ribs and laterally by the anterior superior iliac 

The routine use of a mesh has been restricted due to the 
argument of there being an increased risk of infections 
or extrusions2,11. Some studies have demonstrated the 
efficacy and safety of the use of the mesh along with 
incidences of hernias and infections of 1.5%12,13.

Two studies have advocated the use of a 
polypropylene mesh covering the whole of the 
abdomen, not only the defect, claiming that the use of 
the mesh resulted in better body contour and lower 
indexes of hernias and bulges14,15. In another study, the 
authors advocated the use of a double-layer Merselene 
mesh for the closure of the defect in the donor area of 
the TRAM flap and demonstrated a lower incidence 
of hernias and smaller bulges than those with closure 
without the mesh16.

In surgical practice, some surgeons have used 
two overlapping polypropylene layers in the donor 
area of the TRAM flap in an effort to further reduce the 
incidence of hernias and bulges when compared with 
the use of one mesh layer alone. However, this surgical 
approach has not been published yet and its efficacy 
has not been proven.

OBJECTIVE

The objective of this study was to report the 
surgical approach used in the repair of the donor area of 
a double-layer polypropylene mesh and to evaluate the 
incidence of hernias and bulging in the postoperative 
period of breast reconstructions with the TRAM flap.

METHODS

A prospective cohort study was conducted in 24 
patients who underwent unilateral breast reconstruction 
with a monopedicled or bipedicled TRAM flap and 
repair of the donor area with two overlapping layers of 
a polypropylene mesh. The surgeries were performed by 
the same surgeon, between March 2011 and July 2012, at 
the Hospital Pérola Byington, a woman’s health referral 
center, in São Paulo, SP.

The patients were evaluated as to the incidence 
of hernias and abdominal bulges through physical 
examination at 3, 6, and 12 months after operation. In 
addition, the demographic data of the patients were 
evaluated with the use of a questionnaire (Chart 1).

In the physical assessment, the examination of 
the patient was standardized, first, through abdominal 
palpation while standing and then lying down, with and 
without increased intra-abdominal pressure (Valsalva 
maneuver). All physical examinations were performed 
by members of the surgical team. In doubtful cases, 
ultrasonography examination of the abdominal wall 
was used as a complementary diagnostic tool to detect 
the presence of hernia or abdominal bulging.

Chart 1. Applied questionnaire.

Immediate or late reconstruction

Time elapsed for reconstruction

Age

Performed ultrasonography

Breast operated

Pathological examination

Comorbidities

Other postoperative complications

Performed chemotherapy and/or radiotherapy

Monopedicled or bipedicled flap

Smoking

Hernia or bulges
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Figure 1. Defect in the donor area, indicated by the arrows, with a bipedicled 
TRAM flap.

Figure 2. First polypropylene mesh layer, delimited by arrows, sutured to the 
edges of the aponeurotic defect of the bipedicled TRAM flap.

Figure 3. Second polypropylene mesh layer, superimposed on the first, cove-
ring the whole of the abdomen.

Figure 4. Sutured abdominal flap drained with a Porto-Vac tube in a patient 
who underwent left breast reconstruction with a bipedicled TRAM flap.

spines. The mesh was fixed with monofilament nylon 3-0, 
first in the periosteum of the anterior superior iliac spines 
and then with continuous suture, fixed throughout its 
perimeter to the oblique external aponeurosis muscle and 
rectus abdominis (Figure 3). An opening was made in the 
polypropylene mesh where the umbilicus was externalized.

Before the suture of the abdomen by planes, the 
same was drained with a Porto-Vac 4.8 drain (Figure 4).

Inclusion Factors

• Patients who had undergone unilateral 
breast reconstruction with a monopedicle 

or bipedicle TRAM flap and closure of the 
aponeurosis defect according to the operative 
approach described earlier;

• Patients with a body mass index (BMI) lower 
than 30 kg/m2;

• Patients without hernias, bulges, or previous 
abdominal surgeries;

• Patients without comorbidities or with 
clinically controlled diseases.
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waiting time was 24.5 months. All the patients in this 
study were diagnosed with invasive ductal carcinoma 
in the pathology examination (Table 4).

Only 1 patient (4.16%) who underwent late 
reconstruction with a bipedicled TRAM flap developed 
abdominal bulging at 12 months of follow-up (Tables 
5 and 6). The bulging was located mainly in the lower 
abdomen and in the left portion of the upper abdomen 
(Figure 5). The patient did not mind this complication 
and did not want to be reoperated. None of the patients 
had an abdominal hernia. One patient (4.16%) had 
a granuloma in the periumbilical region observed 
at 6 months, which was reapproached with partial 
withdrawal of the mesh in the periumbilical region 
(Table 7). No cases of extrusion or infection of the mesh 
were encountered.

None of the patients who underwent reconstruc-
tion with a monopedicled TRAM flap developed any 
abdominal complication. Among the patients who un-
derwent only reconstruction with a bipedicled TRAM 
flap, 8.3% had bulging (Table 5).

DISCUSSION

In reconstructive surgeries, the patient is 
subjected to a trade-off to improve the form and function 
of a compromised region of the body to the detriment 
of a smaller and acceptable loss of form and function 
in another area of the body. The relationship between 
the benefit and loss should always be analyzed; if this 
trade-off is not even, reconstruction is useless11. Given 
this premise, every effort should be made to reduce the 
incidence of abdominal complications associated with 
breast reconstruction with a TRAM flap.

The reported incidence of hernias and abdominal 
bulges post-breast reconstruction with TRAM flaps 
decreased significantly after the use of a polypropylene 
mesh in the donor area2,6,7. In medical practice, 
many plastic surgeons have used a double-layer 
polypropylene mesh in an attempt to further reduce 
the incidence of these complications compared with the 

Non-inclusion Factors

• Breast reconstruction with a bipartite TRAM 
flap;

• Patients who had undergone bilateral 
breast reconstruction with a TRAM flap or 
aponeurosis closure with other approaches;

• Patients with a BMI greater than 30 kg/m2;
• Patients with uncontrolled comorbidities.

Exclusion Factor

- Patients who missed any scheduled follow-up 
in the study.

RESULTS

Of the 24 patients, 12 (50%) received monopedicled 
flaps and another 12 (50%) received bipedicled flaps 
(Table 1). Five (21%) patients underwent immediate 
reconstruction, and 19 (79%) patients underwent 
late reconstruction (Table 1). The age of the patients 
ranged from 35 to 62 years (mean, 46.3 years; Tables 
2 and 3). All the patients were followed up for up to 1 
year after surgery and evaluated at 3, 6, and 12 months 
postoperatively.

The left breast was operated in 9 patients (37.5%); 
and the right breast, in 15 (62.5%) (Tables 2 and 3). 
The patients who had late breast reconstruction had 
a delay between mastectomy and reconstruction of 8 
months to 11 years (47.8 months on average; Table 3). 
The patient who waited 11 years to undergo operation 
had mastectomy performed at another service and lived 
in another state. Disregarding this patient, the mean 

Table 1. Study sample consisting of patients who underwent 
monopedicled, bipedicled, late or immediate reconstruction.

Late Immediate Total

Bipedicled 11 1 12

Monopedicled 8 4 12

Total 19 5 24

Table 2. Data of the patients who received monopedicled and bipedicled TRAM flaps.

Number Age range Mean age Breast operated on: left Breast operated on: right

Bipedicled 12 37-62 47.1 6 6

Monopedicled 12 35-53 45.5 3 9

Table 3. Data of the patients who received immediate and late reconstruction with a TRAM flap.

Number Age range Mean age Breast operated on: left Breast operated on:- right Time for reconstruction

Late 19 37–62 47.6 6 13 8 months to 11 years; mean,-47.8 months

Immediate 5 35–43 41.2 3 2 N/A
*N/A: Not applicable
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Table 4. Demographic data.

Number of patients 24 (100%)

Age range 35–62

Mean age 46.3

Smoking 6 (25%)

Prior radiation 9 (37.5%)

Chemotherapy 15 (62.5%)

Radiotherapy and chemotherapy 9 (37.5%)

Diabetes 6 (25%)

Hypertension 8 (33.3%)

Breast operated on Right 15 (62.5%)

Left 9 (37.5%) 12 (50%)

Monopedicled flap 12 (50%)

Bipedicled flap 12 (50%)

Immediate reconstruction 5 (21%)

Late reconstruction 19 (79%)

Performed ultrasonography 3 (12.5%)

Pathology examination
24 (100%) invasive 
ductal carcinoma

Patients Hernias Bulges

Bipedicled 12 0% 8.3%

Monopedicled 12 0% 0%

Total 24 0% 8.3%

Table 5. Comparison of the incidence of hernias and bulges 
regarding the type of pedicle in the patients who received a 
TRAM flap.

Table 6. Comparison of the incidence of hernias and bulges 
regarding the time of reconstruction in the patients who 
received a TRAM flap

Patients Hernias Bulges

Immediate 5 0% 0%

Late 19 0% 8.3%

Total 24 0% 8.3%

use of only one layer. However, the existing literature 
has not described the surgical approach followed in 
this study.

The groups of patients in this study are 
heterogeneous and ideally should be compared with 
the same age groups and indicated to undergo the 
same reconstruction as follows: late or immediate, 
and monopedicled, or bipedicled. The fact that the 
reconstruction is immediate or late did not affect the 
results in terms of abdominal complications either with 
a monopedicled or bipedicled flap. This finding can be 
explained by the greater defect in the donor area in 
bipedicled TRAM flaps.

Figure 5. Bulging after late reconstruction with a bipedicled TRAM flap and 
closure of the aponeurotic defect with a double-layer mesh.

Table 7. Percentage of abdominal complications in mammary 
reconstructions with a TRAM flap according to the recons-
truction technique of the defect in the donor area.

Complications

Without mesh* With mesh Double Mesh

(Kroll et al.2 
n = 72)

(Zienowicz 
et al.6 

n = 65)

(This study 
n = 24)

Granuloma N/A N/A 4.16%

Extrusion of 
mesh

N/A 1.5% 0%

Infection N/A 1.5% 0%

Hernia 5.5% 1.5% 0%

Bulge 19.5% 1.5% 4.16%

*N/A: Not applicable; * Suture of the defect in one plan.

In monopedicled flaps, the lesser defect in the 
donor area and the preservation of the contralateral 
rectus abdominis muscle influences the lower incidence 
of hernias and bulges8. In this case, a large part of the 
defect could be closed primarily so that the amount of 
mesh used over the defect is lower. The second mesh 
used over the first is the same size as the one used in 
the bipedicled TRAM flap, as its fixation points are the 
same and do not change according to the size of the 
defect. Thus, a lower incidence of hernias and bulges 
is expected in cases of breast reconstruction with a 
monopedicled flap than with a bipedicled flap, as was 
observed in this study.

Another point that must be observed is regarding 
the time of postoperative follow-up, which varied 
considerably between the studies. In the present study, 
all the patients were followed up for 1 year, while in 
other studies, such follow-up ranged from months up 
to 7 years6,9. The hernias and bulges can manifest only 
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after several years of surgery6. Thus, the incidences of 
hernias and bulges in the present study could be greater 
if the postoperative follow-up were to be extended.

In the present study, half of the patients underwent 
breast reconstruction with a bipedicled flap, a much larger 
number than that reported in some studies in which the 
bipedicled flap was used in less than 5% of patients2,12. This 
was due to the large number of mastectomized patients 
submitted to adjuvant radiotherapy and programmed 
for late reconstruction. In these cases of adjuvant 
radiotherapy, we opted for the use of the bipedicled 
flap due to its increased viability. Another indication of 
the use of bipedicled flaps was the large volume of the 
contralateral mastectomized breast. In immediate cases, 
the indication of the choice of the pedicle was based only 
on the size of the contralateral breast.

The use of a double-layer polypropylene mesh 
provides a higher volume of foreign material to the 
body, thus presenting a larger theoretical risk of 
complications related to the mesh, such as extrusions 
and infections6. In spite of this reasoning, as can be 
observed in Table 7 of this study, no complications 
related to the use of this material occurred. We 
found only one case of periumbilical granuloma, a 
complication that was not evaluated in other studies2,12.

Some of the limitations found in the present study 
include the following confounding variables: smokers and 
nonsmokers, with or without chemotherapy and/or radio-
therapy, variation in age and, presence of comorbidities.

Further studies with longer follow-up periods 
and larger samples are required to confirm the 
superiority of this surgical approach to others in 
reducing abdominal complications.

CONCLUSION

The use of two polypropylene mesh layers in 
the closure of the defect in the donor area of breast 
reconstruction with TRAM flaps presented a low 
incidence of bulging and no incidence of abdominal 
hernia. None of the cases had infection or extrusion 
of the mesh. The approach described may be a safe 
option to decrease the incidence of hernias and bulges 
in breast reconstructions using TRAM flaps.
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