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Management of thoracoepigastric flap necrosis in patients with 
breast cancer
Manejo de la necrosis del colgajo toracoepigástrico en pacientes con cáncer de mama

Arife Simsek*
Department of General Surgery, School of Medicine, Inonu University, Malatya, Turkey

Abstract

Thoracoepigastric flap is rarely used for reconstruction of the large chest wall defects due to potential for necrosis and delayed 
wound healing. This article presents three patients with breast cancer, who underwent mastectomy and chest wall reconstruc-
tion with thoracoepigastric flap and subsequently developed distal flap necrosis. The negative pressure wound therapy may 
eliminate the need for additional graft and/or flap surgery in patients with large necrosis size.
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Resumen

El colgajo toracoepigástrico rara vez se utiliza para la reconstrucción de grandes defectos de la pared torácica debido al 
potencial de necrosis y al retraso en la cicatrización de la herida. En este artículo se presentan tres pacientes con cáncer de 
mama, que fueron sometidas a mastectomía y reconstrucción de la pared torácica con colgajo toracoepigástrico y posterior-
mente desarrollaron necrosis del colgajo distal. La terapia de presión negativa para heridas puede eliminar la necesidad de 
cirugía adicional de injerto y/o colgajo en pacientes con necrosis de gran tamaño.

Palabras clave: Câncer de mama. Defecto de la pared torácica. Necrosis del colgajo. Terapia de heridas con presión ne-
gativa. Colgajo toracoepigástrico.

CLINICAL CASES

Introduction

Large chest wall defects develop secondary to tu-
mor resection, radiotherapy, trauma, and infection1. 
Pedicled muscle or myocutaneous flaps are usually 
preferred instead of fasciocutaneous flaps to guaran-
tee sufficient blood supply1. Thoracoepigastric flap, a 
form of fasciocutaneous flap, has random blood sup-
ply to the distal portion with the potential for necrosis 

and delayed wound healing2. The distal flap necrosis 
has been reported up to 60% (range: 0-60%) in the 
literature2-4. It requires more wound dressing, debride-
ment, and skin grafting, which, in turn, leads to pro-
longed length of stay in hospital. Consequently, 
technical aspect of these flaps is essential for sur-
geons, which in some cases are very useful2.

This study presents three patients with breast can-
cer, who underwent mastectomy and chest wall 
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reconstruction with thoracoepigastric flap and subse-
quently developed distal flap necrosis.

Case presentation

Flap technique

The flap incision commenced at the inferior border 
of the mastectomy defect extending from the sternal 
border to the posterior axillary line, then proceeded 
down to the area of the anterior superior iliac spine 
(ASIS) (Fig. 1A). Perforators of the superior epigastric 
vessels were preserved (medially-based thoracoepi-
gastric flaps). In the patient with bilateral breast can-
cer incision was extended to the point between the 
middle and the lower 1/3 of the line from umbilicus to 
symphysis pubis to facilitate cephalad flap transposi-
tion. Perforators of the both superior and inferior epi-
gastric vessels were preserved in that case. The flaps 
were elevated (from lateral to medial portion) with the 
inclusion of the deep fascia (Fig.  1B) and the donor 
areas were closed primarily without grafting in all 
cases.

Case I

Fifty-three-year-old woman with T4 metastatic 
breast cancer suffered from rapid tumor necrosis ac-
companied by massive hemorrhage that required 
blood transfusion (Fig. 2A). She continued to receive 
chemotherapy (CT) and hormonal therapy (HT). Modi-
fied radical mastectomy (MRM) was performed. The 
inferior border of the incision was below the submam-
mary fold at the 8th  intercostal space, lateral border 
was extending to the middle axillary line, medial bor-
der to the midline of the sternum superior border to 
the 4th costae. The chest wall defect (40 × 27 cm) was 
reconstructed by medially based thoracoepigastric 
flap. The necrosis (size 2 × 3  cm) appeared in the 
distal portion of the flap within 3  days after surgery 
which, in turn, conservatively treated (Fig. 2B). Unfor-
tunately, she died from liver metastasis within 3 months 
after surgery. The table  1 shows the patients’ 
characteristics.

Case II

Forty-three-year-old woman with T4 metastatic 
breast cancer had restrictions in range of motion of 
shoulder with severe lymphedema of the left arm. The 

foul odor emanating from her necrotic breast had re-
sulted in her social withdrawal. She continued to re-
ceive CT and HT. Radical mastectomy was performed. 
The inferior border of the incision was below the sub-
mammary fold at the 8th intercostal space, lateral bor-
der was extending to the middle axillary line, medial 
border to the midline of the sternum, and superior 
border to the clavicle. The chest wall defect (30 × 
35 cm) was reconstructed by medially based thoraco-
epigastric flap. The necrosis (size 15 × 2  cm) ap-
peared in the distal portion of the flap within 5 days 
after surgery. The negative pressure wound therapy 
(NPWT) was applied on post-operative day 5 and re-
newed 4 times in 2 weeks, with intermittent pressure 
(35-50 mm Hg). The necrosis resolved completely and 
granulation tissue matrix filled the wound, which led 
to heal by second intention without requiring any graft. 
Daily dressings were sufficient for wound healing 
(Fig. 3A and B).

Case III

Fifty-one-year-old woman with T4 metastatic bilat-
eral breast cancer continued to receive CT and HT. 
Bilateral MRM was performed. The inferior border of 
the incision was below the submammary fold at the 
8th  intercostal space, lateral border was extending to 

Figure 1. A: thoracoepigastric flap incision. B: thoracoepigastric flap 
elevation.
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Figure 2. A: the pre-operative view of the Patient I. B: patient I was 
treated by conservative therapy.
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the middle axillary line, and superior border to the 
2nd costae. Since the medial border exceeded the ster-
num the specimen was removed en bloc bilaterally. 
The chest wall defect (60 × 40 cm) was reconstructed 
by medially based thoracoepigastric flap bilaterally. 
The necrosis (size 50 × 8 cm) appeared in the distal 
portion of the flap within 7  days after surgery. The 
NPWT was applied on post-operative day 7 and re-
newed for 7  times in 4 weeks, with intermittent pres-
sure (50-75 mm Hg). The necrosis resolved completely 
and granulation tissue matrix filled the wound, which 
led to heal by second intention, without requiring any 
graft (Fig.  4A and B). Daily dressings were sufficient 
for wound healing after NPWT. Unfortunately, she died 

from pulmonary metastasis within 3  months after 
surgery.

Discussion

The patients with locally advanced breast cancer 
have a poor prognosis and extensive necrotizing 
wounds that cause pain, bleeding, and infection. Sur-
gery is unavoidable in some patients to overcome 
these clinical conditions. In this study, one of three 
patients suffered from rapid tumor necrosis, which is 
accompanied by massive bleeding requiring blood 
transfusion, others had infected tumors, which led to 

Figure  3. A: patient II was treated by negative-pressure wound 
therapy. B: the view of the patient II after negative-pressure wound 
therapy.

Figure  4. A: patient III was treated by negative-pressure wound 
therapy. B: the view of the patient III after negative-pressure wound 
therapy.

Table 1. Characteristics of the patients

Characteristics Case I Case II Case III

Age (year) 53 41 51

Co‑morbidity Hypertension ‑ Hypertension, Diabetes Mellitus

BMI 36 33 44

Bilateral cancer ‑ ‑ +

Histopathology Clear cell ca Invasive ductal ca Invasive ductal ca

Molecular subtype Triple negative Luminal A Luminal B

T stage T4 T4 T4

Stage IV IV IV

Metastasis Liver, Bone Mediastinum Liver, Bone, Mediastinum

Breast surgery MRM Radical mastectomy Bilateral MRM

Flap surgery Thoracoepigastric Thoracoepigastric Extended
Bilateral Thoracoepigastric

Defect size (cm) 40×27 30×35 60×40

Necrosis size (cm) 3×2 15×2 50×8

Treatment Conservative NPWT NPWT

*BMI: body mass index, MRM: modified radical mastectomy, NPWT: negative pressure wound therapy.
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their social withdrawal due to foul odor. The surgeons 
have to make sure that reconstruction of the thoracic 
wall defect, which emerging after breast surgery, is 
the best that they can offer to refer the patients to 
adjuvant therapy without further delay.

Chest wall reconstruction may include chest wall 
stabilization and/or soft-tissue reconstruction depend-
ing on whether the defect is full thickness or partial 
thickness5. The reconstruction with pedicled muscle 
or myocutaneous flaps is the most popular choice and 
well-defined procedure in the literature6,7. It is based 
on the location and size of the defect, availability of 
the local and pedicled options, clinical condition, and 
prognosis of the patient5. The latissimus dorsi muscle, 
pectoralis major muscle, rectus abdominis muscle, 
external oblique muscle, and serratus anterior muscle 
can be used as a source of these flaps5,8,9. The latis-
simus dorsi flap, though its large size and ability to 
rotate in a wide arc, provides only a limited part of 
cutaneous tissue with a width of 7-10 cm if the primary 
closure of the donor site is intended5. The pectoralis 
major muscle flap can be harvested with or without 
cutaneous paddle, but bilateral harvesting may be 
required in wider defects5. The rectus abdominis mus-
cle flap may led to donor site morbidity such as ab-
dominal wall hernia, and negatively affect early 
post-operative breathing5. Although the serratus ante-
rior muscle can be used alone for anterior-lateral and 
posterior-lateral chest wall defects, it must be used 
with other flaps to reconstruct massive chest wall de-
fects10,11. The external oblique muscle flap is not pre-
ferred as often as other pedicled flaps5. The patients, 
who undergo chest wall reconstruction with pedicled 
flaps, have a diminished tolerance to complications6. 
Thus, they may require challenging procedures, such 
as microsurgical augmentation of the compromised 
flaps6.

The microvascular free flaps may be mandatory if 
the required pedicled or local flaps are inadequate in 
size, or are unavailable, or not have ability to reach 
some areas such as thoraco-abdominal defects5. Ten-
sor fascia lata flap, anterolateral thigh flap, latissimus 
dorsi flap, rectus abdominis flap, deep inferior epigas-
tric perforator flap, fillet forearm flap, and omentum 
flap can be used as a source of microvascular free 
flaps. Microsurgical procedures must be performed 
quickly and sometimes require more than one team. 
If vessels are not available or are of inadequate diam-
eter more challenging procedures are required12.

In cases, which develop secondary to malignancy, 
patient comorbidity and metastatic foci have to be 

taken into consideration before the surgery is under-
taken, and surgical modalities to be applied have to 
be determined according to their both advantages and 
disadvantages. Thoracoepigastric flap is a technically 
simple procedure for soft-tissue closure with adequate 
coverage compared to pedicled muscle or myocutane-
ous flaps3, or microsurgical flaps and can be applied 
quickly, that is why we chose this technique. Challeng-
ing procedures, such as microsurgery, may not be 
tolerated in patients with comorbid and/or metastatic 
diseases. Considering this fact, we applied thoraco-
epigastric flaps, although they have their own disad-
vantages. They are rarely used for reconstruction of 
the large chest wall defects due to potential for necro-
sis and delayed wound healing2. The literature usually 
focuses on case series (2-29 cases) involving fascio-
cutaneous and thoracoepigastric flaps for chest wall 
reconstruction3,13-16. The degree of elevation of the flap 
depends on the size of the chest wall defect. These 
studies defined vertical boundary as the mammary 
fold and the second intercostal space and horizontal 
boundary as the middle axillary line and the middle 
sternal line3,13-16. Anatomic boundaries of tumor resec-
tion were more extended in our cases than ones in 
the previous studies, thus, required more dissection 
with larger sized flaps. Previous reports defined the 
anterior axillary line as the end of the axial pattern of 
the flap3,13-16. Thoracoepigastric flaps were more like 
random flaps with diminished vasculature, if it ex-
tended toward the posterior axillary line. Although it 
was not certain, flaps length-width ratios exceeding 
1.5:1 were not recommended by those researches. 
They also concluded that broader based flaps ensure 
more perforators but restrict the arc of rotation3,13-16. 
To promote greater arc of rotation, we extended the 
flap incision toward to the posterior axillary line later-
ally and to the ASIS, even below the ASIS in one 
patient, inferiorly. This study was unique in extended 
dissection boundaries, consequently managing the 
supposed risk of necrosis with conservative therapy 
or application of NPWT. To the best of our knowledge, 
Case III was also the first report that extended thora-
coepigastric flap was applied bilaterally at the same 
session. Burattini et al. stated that one of their patients 
with bilateral breast cancer underwent two separate 
procedures with thoracoepigastric flaps at different 
periods3.

The NPWT promotes wound healing by applying 
subatmospheric pressure through a special sealed 
vacuum system, which consists of a suction pump, 
tubing and a dressing, to remove excess exudate, and 
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increase blood supply17. It was used to overcome the 
distal flap necrosis in two patients. In one patient, 
necrosis resolved within 2 weeks, while in other it took 
4  weeks to obtain a clean granulation tissue matrix. 
Case III, morbidly obese-diabetic woman, had under-
gone extended flap dissection leading to increased 
exudate production. Management of the wound exu-
date was a challenge. Despite application of NPWT, 
high level of exudate caused a delay in wound healing 
in Case III. In both patients, necrosis resolved com-
pletely and granulation tissue matrix filled the wounds, 
which led to heal by second intention. In none of them 
advanced surgical procedure (skin graft and/or flap) 
was required. Daily dressings were sufficient for 
healing.

Plastic surgeons use the concept of a “reconstruc-
tive ladder” in wound care, ranging from simple inter-
ventions (dressings, primary closure, etc.) to complex 
surgical interventions (pedicled and/or free flap), de-
pending on the severity of the wounds18. Sometimes, 
wounds may left to heal by secondary intention, where 
the surface of the wounds are filled by granulation 
tissue. Healing by secondary intention may lead to 
contractures, scarring, restriction of movements and 
dehiscence, especially where the skin defects are too 
large. In order to prevent these complications skin 
grafts may be required18. In the current study, skin 
grafts were not applied on granulation tissue (Cases 
II and III). The wounds healed with daily dressings. 
None of these complications developed in Case II. In 
Case III, no wound complication developed within the 
early period of surgery. Although case III had a larger 
wound area, its linear configuration may have sup-
ported wound healing. Unfortunately, we could not 
follow-up her as she died within 3 months of surgery. 
Thus, we cannot make definitive comments on late 
complications.

This was a small case series without a comparator, 
and thus cannot be used to make conclusions on 
safety of the extended flap dissection.

Conclusions

Thoracoepigastric flaps can be used in large chest 
wall defects, especially in cases that develop second-
ary to trauma and infection, with functional and aes-
thetic results. In cases that develop secondary to 
malignancy, patient comorbidity and metastatic foci 
should be taken into consideration before the surgery 
is undertaken. Necrosis of the distal flap can be treat-
ed conservatively in cases where the necrosis size is 

small. The NPWT can eliminate the need for addi-
tional graft and/or flap surgery in patients with large 
necrosis size.
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