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Summary
Patients presenting large chest wall defects often represent a challenge, 
the more when other conditions, like osteomyelitis, may complicate the 
wound healing process.
We present a case of long-lasting cutaneous fistulas of the chest wall 
caused by ribs and sternum osteomyelitis, refractory to both conserva-
tive and surgical treatment. Both lateral intercostal perforator flap and 
internal mammary perforator flap were performed in the same surgery 
for chest wall coverage after accurate debridement. The procedure al-
lowed for resolution of osteomyelitis and wound healing with no recur-
rence. The purpose of this report is to highlight how, in apparently un-
treatable cutaneous fistulas caused by ribs and sternum osteomyelitis, 
an accurate debridement and coverage with perforators propeller flaps 
may be successful.
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INTRODUCTION

Defects of the chest wall represent a challenge, especially when asso-
ciated with osteomyelitis  1. Before perforator flaps era, pedicled muscu-
locutaneous flaps were the most common reconstructive choice, although 
these flaps are associated with high donor-site morbidity, sometimes long 
operative times and aesthetic impairment 2. Another important reconstruc-
tive option is the use of free flaps, which should be considered when local 
pedicled flaps have failed or seem inadequate  3. Growing experimental 
evidence shows that fasciocutaneous flaps are just as effective as muscle 
flaps in treating osteomyelitis and they also reduce donor-site morbidity 4. 
Internal mammary artery perforator (IMAP) flap and lateral intercostal artery 
perforator flap (LICAP) are fasciocutaneous flaps supplied, respectively, by 
one muscle perforator arising from the internal mammary vessels and by 
one perforator arising from lateral intercostal artery 5-9. We report the case 
of a patient affected by chronic cutaneous fistulas in sternum and ribs 
osteomyelitis, successfully treated with accurate debridement combined 
with reconstruction with IMAP flap and LICAP flap in the same procedure. 
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CASE REPORT

A 70-year-old woman (BMI 25 kg/m2) presented at our 
unit with a history of chronic cutaneous fistulas located 
in sternal region and at inferior left chest wall, due to 
sternum and ribs osteomyelitis, as a result of rib and 
sternum fractures following a cardiopulmonary resus-
citation. Her quality of life was severely affected, the 
patient firstly developed clinical signs of osteomyelitis 
approximately 18 months before presenting at our in-
stitution, after being treated with surgical debridement, 
vacuum therapy and pectoralis major muscle flap, but 
without improvement (Fig.  1). After first evaluation at 
our clinic, we performed angio-CT scan on the purpose 
to study the patency of vessels in thoracic and upper 
abdominal region. This exam confirmed the presence 
and the patency of the right internal mammary and the 
left lateral intercostal vessels, but absence of patency 
of superior epigastric arteries bilaterally. Therefore, we 
decided to use IMAP flap for reconstruction of sternum 
defect and LICAP flap for reconstruction of inferior left 
chest wall. We performed color doppler US using a 8 
MHz probe, to study vessels position and flow velocity. 
During surgical procedure, the receiving sites were pre-
pared with accurate and wide debridement, the resec-
tion was extended to include the ribs and a portion of 
sternum. Skin-paddle incisions were performed along 
the preoperative markings and dissection proceeded 
in a subfascial plane. Second intercostal perforator of 
internal mammary artery and sixth intercostal perforator 
of lateral intercostal artery were identified, further skele-
tonization, including a careful intramuscular dissection, 
was performed in order to achieve the highest degree 
of flap mobilities, decreasing the risk of kinking and 
tension. The flaps were then inset, with an arc of rota-
tion of 90° for IMAP (flap dimensions: 20 cm x 8 cm) 
and 180° for LICAP (flap dimensions: 11 cm x 5 cm) 
to repair defects, obliterating any cavity (Fig. 2). Before 
final sutures, we performed ICG angiography in order to 
check perfusion of two flaps. Donor sites were closed 
by primary intention and three drains were inserted; the 
skin was then sutured (Fig. 3). Post-operative treatment 
included low-weight eparin, aspirin, flavonoid and an-
tibiotics. No flaps failure was observed and no further 
complications or relapses were observed during follow 
up at 18 months. The procedure allowed osteomyeli-
tis resolution and wound healing with no recurrence 
(Fig. 4).

DISCUSSION

The case presented reports the successful treatment 
of chronic cutaneous fistulas of chest wall due to 

osteomyelitis by combining accurate debridement and 
double fasciocutaneous perforator flaps: IMAP flap and 
LICAP flap in the same surgical procedure. The advan-
tages of using perforator flaps compared to muscle 
flaps include less donor site morbidity, superior versa-
tility in flap design, muscle sparing and an improved 

Figure 1. Pre-operative picture: long-lasting cutaneous fistu-
las of the chest wall for ribs and sternum osteomyelitis, refracto-
ry to both conservative and surgical treatment. Planning of IMAP 
and LICAP flap for reconstruction after accurate debridement.

Figure 2. IMAP and LICAP harvesting and their inset for repair 
defect after accurate and wide debridement. 
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post-operative recovery 10. If a good preoperative study 
is performed, perforator flaps have a predictable and 
consistent blood supply with one perforating vessel of 
sufficient pedicle length and the possibility to close the 
donor defect primarily 11.
According to the mentioned results we came to reach 
the conclusion that IMAP and LICAP were the only pedi-
cled flap options to reconstruction sternal region and left 
inferior chest wall, due to absence of patency of superior 
epigastric arteries for previous cardiopulmonary resusci-
tation and then for osteomyelitis development.
Moreover, free flaps could have been another recon-
structive option, but the patient had already undergone 

many other surgical procedures previously and refused 
microsurgical reconstruction that required a major op-
erative surgical time and a longer hospitalization. 
To the best of our knowledge there are no previous reports 
on the combined use of the IMAP flap and LICAP flap in 
the same surgical procedure in chest wall reconstruction 
for sternum and ribs osteomyelitis. Internal mammary 
artery perforator-based flaps have been described fairly 
extensively for head and neck reconstruction and in few 
small case series to cover sternal, chest wall and the up-
per abdominal wall defects  12,13. IMAP flap has a good 
arc of rotation and considerable dimensions of its related 
perforasome, and can repair most defects of the anterior 
chest wall because of the wide angiosome of the internal 
mammary artery which spans from the clavicle to the 9th 
rib and from the midsternal line to the anterior axillar line. 
LICAP flap has been described for defect coverage of dif-
ferent anatomical regions such as the back and sternal re-
gions, or partial breast reconstruction or augmentation 8. 

The aim of the reconstructive procedure is to provide a 
defect repair with no recurrence with minimal donor site 
morbidity and a good aesthetic outcome. IMAP and LI-
CAP, performed in the same surgery, have demonstrated 
to be flexible reconstructive tools without an increase of 
postoperative complications, achieving a good aesthetic 
result: symmetry between breasts and lack of nipple 
areolar complex distortion. To be successful in the surgical 
procedure and to achieve a complete recovery, both dem-
olition and reconstructive parts must be carefully planned. 
The purpose of this report is to highlight how, in apparently 
untreatable cutaneous fistulas related to ribs and sternum 
osteomyelitis, accurate debridement and coverage with 
perforators propeller flaps may be beneficial with capabil-
ity of successfully repair large defects. In our experience 
IMAP and LICAP flaps are characterized by good arc of 
rotation and dimensions, versatility and reliability, and can 
be used in combination to restore large defects of chest 
wall, without the use of free flaps.
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