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I



n 1965, Bakamjian described the deltopectoral flap for reconstruction of pharyngoesophageal defects in a two-stage procedure.1 The deltopectoral flap proved to be one of the most commonly used flaps in head and neck reconstruction for many years. Almost 200 articles have been published on the deltopectoral flap, and articles have been published on its use every year from the time of its first description to the present. The advantages of the flap are that it provides thin, pliable skin with an excellent color match for reconstructing head and neck defects. Furthermore, harvest of the flap is straightforward. The major disadvantage of the flap is that the donor site usually requires a skin graft and is unsightly. Moreover, the arc of rotation of the flap is such that surgical delay is required if the flap extends over the deltoid region,2 and this extension is usually necessary for the flap to be useful in most reconstructions. It has a relatively wide base, and this also limits its rotation. The flap is based medially and is supplied by perforating branches from the internal mammary artery.2 The classic dissection of the flap was a subfascial dissection extending to within 2 cm of the sternal border. This would incorporate the internal mammary perforators that supply the flap. This article describes the internal mammary artery perforator flap. This flap uses the same vascular supply as the deltopectoral flap; however, the skin paddle can be situated to suit both From the Toronto General Hospital. Received for publication March 12, 2005; accepted September 30, 2005. Copyright ©2007 by the American Society of Plastic Surgeons DOI: 10.1097/01.prs.0000255542.35404.af



the reconstruction and the closure. Direct closure of the donor defect is possible and the deltoid extension of the classic flap is not required. Use of the pedicled internal mammary artery perforator flap is illustrated by a clinical case.



CASE REPORT A 68-year-old man presented with recurrent squamous cell carcinoma of the hypopharynx following previous radiation therapy. He required pharyngoesophagectomy and resection of a significant portion (11 ⫻ 10 cm) of anterior neck skin. Pharyngoesophageal reconstruction was accomplished using a tubed anterolateral thigh free flap (Fig. 1). Closure of the neck defect was achieved using an 11 ⫻ 10-cm pedicled internal mammary artery perforator flap based on the second and third intercostal perforators from the internal mammary artery (Fig. 2). Satisfactory final closure of the neck was achieved. The donor site of the internal mammary artery perforator flap was closed directly (Fig. 3).



Flap Dissection The internal mammary artery is a branch of the subclavian artery and runs behind the costal cartilages alongside the sternum. It is accompanied by one or two venae comitantes. Perforating branches pierce the overlying intercostal and pectoralis major muscles to supply the skin and subcutaneous tissue of the medial chest wall (Fig. 3). These perforating branches run up between the costal cartilages and are variable in size. The skin paddle supplied directly is the medial chest wall skin. According to Taylor’s angiosome theory, it should also be possible to take skin from the adjacent territory, which is that of the acromiothoracic trunk.3 Taylor’s angiosome theory would also explain why it is necessary to delay the flap if the third angiosome (overlying the deltoid muscle) is included with the flap. In the patient described in this article, the skin paddle was designed over the medial chest wall, in a design similar to what would be used for a pectoralis major myocutaneous flap (Fig. 2). The skin is incised and the dissection taken down to the level of the pectoralis major fascia. Dissection proceeds from lateral to medial, and as the medial border of the sternum is approached, the perforators can be seen coming through the pectoralis major muscle and going into the subcutaneous fat. In the case described, we elected to take the first two perforators (Fig. 2). Bakamjian’s original description described the flap
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Plastic and Reconstructive Surgery • March 2007 bilization of the vascular pedicle was found to increase the arc of rotation significantly as the internal mammary is elevated from a subcostal to a precostal position. After mobilization, the flap was tunneled into the neck where it was used to close the external defect. The donor defect in the chest was closed directly (Fig. 3). Figure 4 shows the patient 6 weeks postoperatively.



DISCUSSION



Fig. 1. Resection included pharyngoesophagectomy and resection of an 11 ⫻ 10-cm segment of anterior neck skin. The arrow points to anterolateral thigh flap reconstruction of the pharyngoesophagus.



Fig. 2. Internal mammary artery perforator flap based on the second and third perforators from the internal mammary artery (arrows). The thoracoacromial perforator (TA) was also dissected but not used.



based on the first to fourth perforators from the internal mammary artery. The flap we describe therefore incorporates two of these perforators. Figure 2 also shows the thoracoacromial perforator that was initially dissected with the intention of using this pedicle. However, this pedicle was felt to be too lateral and the intramuscular course too oblique to warrant transfer of the flap on this pedicle. The pectoralis major muscle was divided between the internal mammary perforators, and the intervening costal cartilage was identified. This third costal cartilage (i.e., the cartilage between the two perforators) was removed to gain access to the subcostal plane. Care was taken not to injure the two perforators, but they were relatively easily protected during this dissection. The internal mammary artery and vein were then identified, and further dissection was carried out to isolate the internal mammary vessels and the perforators described. Once this was achieved, the internal mammary artery and vein were divided distally and mobilized proximally. Mo-
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This is the first description of a pedicled internal mammary artery perforator flap for reconstruction of the anterior neck. The defect presented to us by this patient could have been closed by a number of means, including a deltopectoral flap and a pectoralis major flap, either a muscle flap with a skin graft or a myocutaneous flap. However, both of these flaps have specific disadvantages. As already described, the donor defect of



Fig. 3. Internal mammary artery perforator flap transferred to the neck. The donor-site defect was closed directly.



Fig. 4. Appearance of the flap 6 weeks postoperatively.



Volume 119, Number 3 • Internal Mammary Artery Perforator Flap the deltopectoral flap requires skin grafting. This is not only ugly but also adds to postoperative morbidity. Furthermore, the pedicle of the deltopectoral flap tends to leave a dog-ear that can make management of the tracheostome awkward. The donor defect of the pectoralis major flap is better than that of the deltopectoral and is very similar to the internal mammary artery perforator flap we used. Using muscle alone requires use of a skin graft, which increases donor-site morbidity. When a myocutaneous pectoralis major flap is used, the bulk of the flap is such that it tends to fall over the tracheostome opening and may obstruct it. Using the internal mammary artery perforator flap combined the advantages of both deltopectoral and pectoralis major flaps while avoiding the disadvantages. With the design described in this article, the flap will comfortably reach as far as the mandible. A number of chest flaps have previously been described in the literature apart from Bakamjian’s classic description of the deltopectoral flap.1 Conley described an anterior chest flap based on a medial pedicle several years before Bakamjian and recognized the source as the internal mammary artery.4 Subsequently, Hamaker described the bilobed chest flap and the four-flap chest flap based on the internal mammary perforators.5,6 Thus, it has long been recognized that the internal mammary perforators will support the skin of the anterior chest wall. Although it may appear that the flap presented here is some sort of combination



of pectoralis major myocutaneous skin territory based on the deltopectoral blood supply, it is more likely that the chest wall skin is supplied by a number of different source vessels. We are currently undertaking anatomical dissections and injection studies to more clearly define the territories supplied by these individual perforators. It is proposed that the internal mammary artery perforator flap, either pedicled or free, may have a place in head and neck reconstruction. Peter C. Neligan, F.R.C.S.(I.), F.R.C.S.C., F.A.C.S. Toronto General Hospital 200 Elizabeth Street 8N-865 Toronto M5G 2C4, Canada [email protected]
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