
e-ISSN: 0975-1556, p-ISSN:2820-2643 

Available online on www.ijpcr.com 
 

International Journal of Pharmaceutical and Clinical Research 2022; 14(9); 1228-1233 

Kumar                     International Journal of Pharmaceutical and Clinical Research  

1228 

 Original Research Article 

Reconstruction by Pectoralis Major Myocutaneous (PMMC) Flap 
After Curative Resection of Chest Wall Malignancy: A 

Prospective Study of 18 Cases 
Amit Kumar 

Senior Resident, Department of Onco Surgery, Gujarat Cancer Research 

Received: 15-06-2022 / Revised: 20-07-2022 / Accepted: 10-08-2022 
Corresponding author: Dr. Amit kumar 
Conflict of interest: Nil 
 
Abstract 
Aim: Pectoralis Major Myocutaneous (PMMC) flap is a very reliable and versatile flap for 
hTaeblae-d1 and neck oncologic reconstruction. Our study analyzed the versatility in chest 
wall reconstruction after curative resection of soft tissue malignancy.  
Methods: We studied 18 cases of anterior chest wall tumours at Gujarat Cancer Research 
Centre & M. P. Shah Regional Cancer Centre, Ahmedabad, India between January – 
December 2015 who underwent curative resection followed by single stage PMMC only 
reconstruction. We analyzed our experience with minimum follow up of 1 year and reviewed 
the literature. Out of 18 patients, 15 were males and 03 females (M:F=5:1), average age was 
39.5 years (range 16-65).  
Results: The most common pathology was soft tissue sarcoma (72.2%, n=13) – 
Dermatofibrosarcoma Protuberans (50%, n=9), Fibrosarcoma (11%, n=2), Epitheloid 
sarcoma (5.5%, n=1) and Ewing’s sarcoma (5.5%, n=1). The other pathologies were 
Squamous cell carcinoma (16.6%, n=3), Chondrosarcoma (5.5%, n=1) and Malignant 
melanoma (5.5%, n=1). Average size of the tumour was 57.11cm2 (range 5×5 - 15×12 cm2). 
The location of the tumour over chest wall were – upper presternal (38%, n=7), parasternal 
(27.7%, n=5), lateral (27.7%, n=5) and shoulder (5.5%, n=1). Wide local excision with 
adequate margin in all directions done and thereafter average size of the defect was 106cm2 
(range 7×7-20×15cm2). All defects were reconstructed by single stage local PMMC only 
flap. Postoperative complications were minor: Infection and dehiscence (11.1%, n=2), 
marginal necrosis (5.5%, n=1) without any flap loss. One patient needed skin grafting for 
wound gap. After 12 months follow up, no recurrence noted and aesthetic outcome were 
excellent in 33% (n=6), moderate in 38.8%(n=7) and acceptable in 27.7%(n=5).  
Conclusion: Pectoralis Major Myocutaneous Flap is an excellent reconstructive technique for 
oncological chest wall defect. It can cover large size defect at any location over the anterior 
and lateral chest wall with minimal complication and maximum aesthetic and oncological 
outcome. 
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Introduction 

Chest wall defects are commonly caused 
by trauma, deep sternal 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 
important requirement for the successful 
management of chest wall tumors. [1-4] 
For reconstruction of the central area, a 
unilateral pectoralis major myocutaneous 
(PMMC) flap can be used for small 
defects, and bilateral PMMC flaps, 
bilateral pectoralis major turn-over flaps, a 
rectus abdominis muscle flap, a free flap, 
or other options can be used for large 
defects. [2-4] 
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 metastasis. [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 fibroblast 
numbers decrease and delay wound 
healing. [8] During wide tumor resection, 
reconstructive surgeons should fill dead 
spaces in the chest cavity and prevent 
respiratory complications 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 
microsurgery, free flaps have become the 
most important option for head and neck 

reconstruction. However, local flaps, 
including pectoralis major flaps are also 
indicated for patients with a poor general 
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 reconstruction of soft tissue defects of 
the chest wall can be performed using 
local, PMMC, latissimus dorsi (LD), or 
vertical rectus abdominis muscle flaps 
depending on the defect size. PMMC flaps 
such as unilateral PMMC, bilateral 
PMMC, and PMMC turn-over flaps are 
used to reconstruct mid-sternal defects, 
and PMMC flaps based on the 
thoracoacromial pedicle are usually used 
as muscle advancement or rotation flaps. 
[2,3,11] 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 major muscle or 
separation of the insertion site of the 
pectoralis major muscle aids flap 
advancement. [3] For larger defect 
coverage, 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 coverage. [2,7,10]  
Our study analyzed the versatility in chest 
wall reconstruction after curative resection 
of soft tissue malignancy. 

Materials and Methods 
It was a prospective study of 18 cases of 
chest wall malignancy presented at Gujarat 
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Cancer Research Institute & M.P shah 
cancer hospital, Ahmedabad from January 
2015 to December 2015. All patients 
evaluated clinically, radiologically and 
pathologically. Already diagnosed cases 
were rereviewed. Only the operable and 
nonmetastatic cases were included in 
study.  

Methodology 
All the patients underwent wide local 
excision with appropriate margins as per 
biopsy reports. The resection done was 
with curative intent by enbloc excision of 
all involved anatomy. The defect thus 
created was highly variable in size, site 
and depth. All the defects irrespective of 

its site, size and depth were reconstructed 
with appropriately sized PMMC flap.  
Postoperatively, patients managed 
conservatively and aspirin for at least 72 
hours. Patients observed for any flap 
complications and discharged after 6-7 
days when flap remain ok. Based on final 
histopathology report patients advised for 
adjuvant treatment.  
Patients analyzed for the final outcome in 
terms of postoperative complications, 
oncological and cosmetic outcome. 

Results

Table 1: Gender Distribution 
Gender N % 
Male 15 (83.34%) 
Female 3 (16.66%) 

Out of 18 patients, 15 were males and 03 females (M:F=5:1) with average age of 39.5 years 
(range 16- 65). 

Table 2: Type of tumors 
Type of tumors N % 
Soft tissue sarcoma 13 (72%) 
Recurrent dermatofibrosarcoma protuberans 9 (50%) 
Fibrosarcoma 3 (16.66%) 
Ewings sarcoma 1 (5.5%) 
Squamous cell carcinoma 3 (16.66%) 
Chondrosarcoma 1 (5.5%) 
Malignant Melanoma 1 (5.5%) 

 
The most common pathology was soft tissue sarcoma (72%, n=13) – on IHC, 50% (n=09) 
were recurrent dermatofibrosarcoma protuberans, 16.6% (n=03) were fibrosarcoma and 5.5% 
(n=01) were ewings sarcoma. The others were squamous cell carcinoma – 16.6% (n=03), 
chondrosarcoma 5.5% (n=01) and malignant melanoma 5.5% (n=01). 

Table 3: Size and locations of tumour 
Location of tumour N % 
Upper presternal 7 (38%) 
Parasternal 5 (27.7%) 
Anterolateral/lateral 5 (27.7%) 
Over the shoulder 1 (5.5%) 
Average size of the tumour  57.11 cm2 

 
Size and locations of tumour were highly 
variable. The average size of the tumour 
was 57.11 cm2 (range 5×5- 15×12 cm2) 

and location wise 38% (n=07) were upper 
presternal, 27.7% (n=05) were parasternal, 
27.7% (n=05) anterolateral/lateral and 
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5.5% (n=01) were over the shoulder. 
Curative en bloc resection including 
biopsy sites done in all cases with 
adequate margins – 3 cm. in DFSP and 
>1cm. in rests. Average size of chest wall 

defect noted was 106.72 cm2 (range 7×7-
20×15cm2). All the defects were closed by 
single stage ipsilateral or contralateral, 
unilateral or bilateral appropriately sized 
PMMC only flap. 

Table 4: Postoperative complications and Aesthetic outcomes 
Postoperative complications N % 
Infection and dehiscence 2 (11.1%) 
Marginal necrosis 1 (5.5%) 
Aesthetic outcomes 
Excellent 6 (33%) 
Moderate 7 (37.7%) 
Acceptable 5 (27.7%) 

 
Postoperative complications were minor: 
Infection and dehiscence in 11.1% (n=02), 
marginal necrosis in 5.5% (n=01) without 
any flap loss or donor site complications. 
After minimum follow up of 12 months 
there was no any recurrence. Aesthetic 
outcomes were excellent in 33% (n=06), 
moderate in 37.7% (n=07) and acceptable 
in 27.7% (n=05) patients. 

Discussion 
Due to its versatility, the pedicled 
pectoralis major myocutaneous (PMMC) 
flap is extensively used for the treatment 
of surgical defects resulting from oral and 
maxillofacial cancer ablation. Despite the 
fact that microvascularized free‑tissue 
transfer is increasingly becoming the main 
flap method for oral, head and neck cancer 
reconstruction, this method cannot be used 
effectively in certain situations, including 
recurrence following reconstruction 
(salvage), in the presence of poor systemic 
or local conditions, following full‑dose 
radiotherapy, in patients with 
arteriosclerosis or in the elderly. 
There are numerous literatures on PMMC 
reconstruction in head and neck oncology 
evaluating indications, technique, 
reliability, complications and functional & 
aesthetic outcomes but literatures over the 
chest wall oncological reconstruction by 
PMMC flap is limited. Traditionally, soft 
tissue defect was covered by skin flaps. 
However, with better understandings of 

the pattern of blood supply to local 
musculocutaneous flap based on Mathes 
and Nahai classification system, these 
become the preffered by the 1970. [12] A 
large series of PMMC reconstruction of 
anterior chest wall defect was done by 
Jurkiewicz et al [13] and Asherman et al 
[14] in 114 cases but for benign infected 
condition after midline sternotomy. 
PMMC flap proven to be versatile in 
anterior chest wall reconstruction mainly 
by Arnold and Pairolero who described 
soft tissue chest wall reconstruction by 
PMMC flap in 77 cases but again more 
than half of the cases were benign. [15] As 
per this study it can cover most defect in 
upper central region but also on lateral 
part. In our study, PMMC flap covered 
almost every part of the chest wall – 
anterior, lateral, anterolateral and shoulder. 
Raman Chaos Mahabir et al described the 
preference of small to moderate defect 
(upto 5cm) closure by musculocutaneous 
flap and larger to be covered by prosthetic 
material. [16] In our study, PMMC flap 
covered the very large defect size upto 300 
cm2. In female patient with large breast, 
breast tissue flap along with 
musculocutaneous tissue of pectoralis 
major can cover the very large defect. [17] 
Chang et al described 10-year experience 
of oncological chest wall reconstruction by 
myocutaneous flap at MSKCC of 106 
patients. Only 4% of patients had partial 
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flap loss otherwise 85% of cases had stable 
healed chest wound without any 
complication and recurrence. [18] In 
Arnold et al study 83% had excellent 
results with a healed asymptomatic chest 
wall after average follow up of 57 months. 
The complications and results in our study 
almost similar to these studies. [13] 
Massive chest wall resection with 
immediate reconstruction has been shown 
to be safe and aesthetically effective. [19] 
In our study aesthetic results are also 
effective. [20] Advances in research and 
microvascular technique will continuously 
add the free flap in the reconstruction of 
the chest wall but with high morbidity 
(~44%) and greater expenses. In our study, 
morbidity and expenses both are 
minimum. 
Conclusion 
For chest wall malignant reconstruction 
also, PMMC is highly versatile and 
reliable flap with excellent vascularity, 
wide arc of rotation, large flap dimension, 
easy harvest, economical and with least 
complications. It can cover very large size 
defect at any location with minimum 
complication and best aesthetic as well as 
oncological results. 
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