
Copyright © 2022  The Korean Society of Plastic and Reconstructive Surgeons
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/ 
licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. www.e-aps.org

39

INTRODUCTION

Chest wall defects are commonly caused by trauma, deep ster-
nal wound infections, chronic empyema, congenital defects, and 
tumor resection [1]. Chest wall reconstruction can be divided 
into skeletal and soft tissue reconstructions. Skeletal support to 
prevent flail chest and subsequent respiratory failure is an im-
portant requirement for the successful management of chest 
wall tumors [1-4]. For reconstruction of the central area, a uni-
lateral pectoralis major myocutaneous (PMMC) flap can be 
used for small defects, and bilateral PMMC flaps, bilateral pec-
toralis major turn-over flaps, a rectus abdominis muscle flap, a 

free flap, or other options can be used for large defects [2-4]. 
Here, we describe a case of successful reconstruction using bilat-
eral PMMC flaps and V-Y rotation advancement flaps (for fur-
ther skin advancement) in an elderly patient with a large defect 
(10 × 10 cm) in the center of his chest wall.

CASE

A 74-year-old man with a 30-pack-year smoking history with 
squamous cell carcinoma (SCC) of the glottis, underwent total 
laryngectomy and modified radical neck dissection 7 months 
before presentation to our otolaryngology department. Four 
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months before presentation, the tumor had gradually grown in 
the upper chest and neck, and the mass effect of the tumor on 
the trachea caused airway obstruction and severe dyspnea (Fig. 
1). Incisional biopsy confirmed recurrent SCC, and a preopera-
tive computed tomography scan revealed multiple small nodules 
in the lungs, suggesting metastasis of the primary cancer. We de-
cided that conservative treatment to relieve dyspnea symptoms, 
given the rapidly growing nature of the mass, would be ineffec-
tive; therefore, palliative tumor resection was planned to im-
prove symptoms. The chest mass was removed and a safety 
margin of about 1 or 2 mm was secured. The size of the remain-
ing defect in the central area of the upper chest and sternum was 

10 × 10 cm (Fig. 2). Reconstruction with bilateral PMMC flaps 
was planned after the margins had been determined to be nega-
tive by biopsy. The vertical height of the PMMC flaps, which 
were designed to be larger than the defect, was 15 cm. Trans-
versely, the flaps were designed up to the axillary area along the 
upper border of pectoralis major muscle. To enable elevation of 
the pectoralis muscle origins, anterior intercostal artery perfora-
tors were dissected by electrocautery, and after dissecting the 
pectoralis major muscles from the chest wall, PMMC flaps were 
elevated. However, they were insufficient to cover the defect. 
Therefore, to achieve further advancement, the clavicular and 
sternocostal heads of the pectoralis major muscles were dissect-

Fig. 1. Preoperative photograph. Recurrent cancer at the previous 
tracheostomy site.

Fig. 3. The origins and insertions of the pectoralis major muscles 
were released. 

Fig. 2. Photograph showing a round soft-tissue defect on the upper 
mid-chest wall.

Fig. 4. Photograph showing the chest wall defect covered with bi-
lateral pectoralis major myocutaneous and V-Y rotation advance-
ment flaps.
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ed and cut for further advancement; the muscles were cut ~4 cm 
from their humeral insertion sites (Fig. 3). The pectoralis major 
muscle flaps were sufficient to cover the center of the chest, but 
skin movement was inadequate. Therefore, other procedures, 
such as additional skin grafts, were considered necessary. In this 
case, we opted for bilateral V-Y rotation advancement flaps for 
midline closure without an additional skin graft. After V-Y rota-
tion advancement, skin was closed without tension (Fig. 4). The 
flaps remained viable and the patient recovered without any seri-
ous complications. At 4 weeks after surgery, no specific shoulder 
range of motion limitation was observed (100° and 92° of ab-
duction on right and left sides, respectively) (Fig. 5). However, 
the patient died 9 months after surgery.

DISCUSSION

SCC of the head and neck is treated by surgery, radiation, and 
chemotherapy individually or in combination [5]. However, its 
recurrence rate is between 60% and 70% for local recurrence or 
regional metastasis, and between 20% and 30% for distant me-
tastasis [6]. Lung metastases (66%) are the most common form 
of distant metastases of SCC, followed by bone (22%) and liver 
(10%) metastases. Metastasis to the chest wall has been rarely 
reported [7]. Neoadjuvant or adjuvant radiotherapy is often 
performed for recurrent head and neck tumors, and 3 to 6 
months after radiotherapy, reconstructive surgery should be 
performed carefully because the blood supply to tissues and fi-
broblast numbers decrease and delay wound healing [8]. Dur-
ing wide tumor resection, reconstructive surgeons should fill 
dead spaces in the chest cavity and prevent respiratory compli-
cations such as flail chest. For skeletal reconstruction, various 

types of prostheses and metal plates are used to secure skeletal 
structures [1-4,9]. With technical developments in microsur-
gery, free flaps have become the most important option for head 
and neck reconstruction. However, local flaps, including pecto-
ralis major flaps are also indicated for patients with a poor gen-
eral condition (i.e., when complete tumor resection cannot be 
performed). Although salvage operations are inevitable, free 
flaps are not indicated for these patients [10]. The reconstruc-
tion of soft tissue defects of the chest wall can be performed us-
ing local, PMMC, latissimus dorsi (LD), or vertical rectus ab-
dominis muscle flaps depending on the defect size. LD muscu-
locutaneous flaps can often be used to reconstruct anterior or 
anterolateral chest wall defects, but it is difficult to approach the 
mid-sternum area [2,3]. PMMC flaps such as unilateral PMMC, 
bilateral PMMC, and PMMC turn-over flaps are used to recon-
struct mid-sternal defects [2,3,11], and PMMC flaps based on 
the thoracoacromial pedicle are usually used as muscle advance-
ment or rotation flaps. PMMC rotation flaps provide a useful 
way of addressing sternal defects, but if a defect is too large to 
cover with a unilateral PMMC flap, bilateral PMMC flaps may 
provide an appropriate option. Additionally, detachment of the 
sternocostal head from the clavicular head of the pectoralis ma-
jor muscle or separation of the insertion site of the pectoralis 
major muscle aids flap advancement [3]. For larger defect cov-
erage, a rectus abdominis flap or a free flap may be used. In the 
described case, reconstruction was attempted using PMMC 
flaps rather than a free flap, because the patient was an elderly 
cancer patient in poor general condition with recurrence. If a 
patient’s general condition is favorable, a free flap or omental 
flap is also considered a good choice for very large defect cover-
age [2,7,10]. An axillary V-Y rotation advancement flap is a pos-
sible option for young patients, but is more appropriate for older 
patients with redundant skin, which is readily advanced, pro-
vides tension-free sutures, and does not cause severe postopera-
tive shoulder motion restrictions. Unfortunately, there were no 
cases of young or female patients to refer to; therefore, we sug-
gest studies be undertaken to determine the optimal treatment 
for such patients. We report this case treated using bilateral 
PMMC flaps, detaching the pectoralis major muscles from their 
origins and insertion sites, and using an axillary V-Y rotation ad-
vancement flap to maximize advancement after reconstruction 
of a large chest wall defect in an elderly patient without specific 
complications. 
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