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Abstract
Introduction: The pectoralis major flap was initially described by Ariyan in the 1970s. It has high acceptance due to its versatility for head and neck cancer 
reconstruction. 

Methods: This flap was used for the reconstruction of 46 patients with head and neck cancer, as following: mouth/tongue reconstruction (24); pharyngoesophageal 
transit reconstruction (11); repair of cervical skin loss (4); pharynx reconstruction (2); repair of facial skin loss (3); repair of pharyngocutaneous fistula (1) and salvage 
reconstruction after rotational flap necrosis (1). 

Results: Total necrosis of the flap was observed in two patients, partial necrosis in six and partial dehiscence in eleven. 

Conclusions: The pectoralis major flap is functionally adequate for the repair of large surgical defects.

Introduction
The treatment of head and neck cancer often requires extensive 

resections and flaps for its reconstruction. Since it provides good 
cosmetic results, immediate reconstruction is preferable. If the use 
of a flap is required, its choice must be made taking into account the 
anatomical and functional characteristics of the tissue removed, the 
characteristics of the recipient and the donor site, the patient’s general 
conditions and the experience of the surgeon [1].

 The pectoralis major musculocutaneus flap (PMMF) is versatile 
and widely used in the head and neck region since the studies of 
Ariyan [2,3]. The pectoralis major muscle is irrigated mainly by the 
thoracoacromial artery with additional circulation provided by the 
lateral thoracic artery.

The objective of this study is to present the local complications 
of the use of the pectoralis major muscle flap, in large head and neck 
reconstructions, as well as to present the approach taken against the 
complications found.

Methods
We performed reconstruction with PMMF in 46 patients surgically 

treated during the period from January, 1995 to December, 2016 in 
the Department of Head and Neck Surgery of the Ana Costa Hospital, 
Santos and of Irmandade da Santa Casa da Misericórdia de Santos. 
Forty two patients were men, with the age varying from 38 to 75, with 
the median of 59 years old and an average age of 60.3. 

The indications for this flap rotation were: floor of the mouth 
and tongue reconstruction (24 patients); reconstruction of the 
pharyngoesophageal transit after total pharyngolaryngectomy (11); 
loss of soft parts of cervical area infiltrated by squamous cell carcinoma 

lymph node metastasis with extra capsular spread (4); loss of soft parts 
of the face after tumoral resection (3); pharyngeal reconstruction (2); 
pharyngocutaneous fistula closure post pharyngolaryngectomy (1) and 
salvage reconstruction after rotational flap necrosis for mandibular 
reconstruction (1) - Table 1. Five patients were previously irradiated. 
Most reconstructions were accomplished in the same act of the tumor 
surgical resection (43). The donor site could be primarily closed in 
most of the cases; just one case needed a skin graft. 

Results
Of a total of 46 patients, 22 (47.8%) presented complications after 

reconstruction with PMMF. The most common complication after 
PMMF reconstruction observed was partial loss of the skin of the 
flap with partial dehiscence at the suture line (11 patients) - Table 
2. Four patient developed total dehiscence, 3 with fistula and 1 with 
exposure of reconstruction plate. No one required a second flap. Two 
patients required pharyngostostomy because of persistent fistula. We 
had 2 cases of total necrosis of the flap and six with partial necrosis. 
Seven patients required surgical debridement and one underwent 
correction of the defect with deltopectoral flap with good results. Two 
patients presented complications in the donor area and one presented 
a seroma and the other graft necrosis. A case of pharyngoesophageal 
transit reconstruction presented pharyngeal stenosis and required 
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gastrostomy. Twelve patients with complications needed only 
conservative treatments.

Discussion
The PMMF is versatile and the reconstruction of major defects 

in the head and neck can be easily performed using a single time 
procedure. The use of a flap with non-irradiated muscle at a non-
irradiated site facilitates good results.

The flap is well supported in the muscle segment in the 
reconstruction of intraoral defects, even in the presence of skin loss 
and partial dehiscence. In these cases of epidermolysis, patients tend 
to evolve satisfactorily with local therapy, forming granulation tissue 
in the area. Despite subcutaneous irrigation by arterial branches, saliva 
contributes to loss of the superficial layer of the skin. On the other hand, 
it is possible to achieve good results when using a fasciomuscular flap, 
that is, without using the skin of the thorax, for the repair of intraoral 
defects. An additional advantage of non-rotation of the chest skin 
along with the flap is to prevent the growth of hairs inside the mouth. 
However, since a good part of these patients will undergo adjuvant 
radiotherapy, such a therapeutic modality ends up causing depilation.

Limitations of the PMMF include restricted reach, neck contracture 
caused by fibrosis of the proximal muscle and frequently an unsightly 
bulge in the neck. Despite these drawbacks, the pectoralis major 
musculocutaneous flap is still commonly used in patients who are poor 
free flap candidates, as an additional flap in conjunction with a free flap 
to reconstruct massive defects, or as a secondary option in the event of 
a free flap failure [4].

The incidence of complications ranges from 16 to 41% [5]. In a 
series that evaluated 96 cases, Wadwongtham et al. [6] described greater 
complications of PMMC in 17.7% of the patients, including total loss 
of flap, partial loss of skin, orocutaneous fistula, dehiscence and plate 
exposure. The overall complication rate was 54.2%, with the majority 
being conservatively treated. In a period of 20 years, Milenovic et al. 
[7] used 506 PMMF in 500 patients for intraoral (387 cases - 77%) and 
pharyngeal reconstruction (78 cases - 15%). Bone defects occurred 
in 65 patients. In 31 (6%) the PMMF was used in combination with 
other flaps (deltopectoral, tongue, trapezius and microvascular flaps). 
Complications occurred in 168 flaps (33%), however, total necrosis was 
seen only in 10 (2%). Surgical treatment of complications was indicated 

in 87 cases (17%). In another study of 27 patients with reconstruction 
for oral cavity cancer with titanium reconstruction plate and PMMF, 
Salvatori et al. [8] did not find a perioperative death and reported six 
cases of plaque exposure, being early in four cases and late in two. Two 
cases were surgically corrected, with a final success rate of 85%. Most 
patients considered the aesthetic result acceptable. In a study with 25 
patients, indications for PMMF by El-Marakby [9] were: oral cavity 
(10 patients); oropharynx and hypopharynx (5 patients) and neck or 
face (10 patients). Of 26 procedures, 22 were primary reconstructions 
and four were salvage approaches. Dehiscence, infection, hematoma, 
seroma, partial or total loss, fistula and complications at the donor 
site were verified in 15 patients (60%), associated with indications 
for salvage surgery, comorbidities and indications for oral cavity. 
According to Chaturvedi et al. [10], in defects that require extensive 
reconstruction of the skin and mucosa, PMMF can be used in two 
layers or even in combination with the deltopectoral flap, especially 
when there is no condition to use a microvascular flap. In our series, 
we found 47.8% (22/46) of complications. The rotation of a second flap 
was required in 1 case and a deltopectoral flap was developed. 

Reconstruction with PMMF can cause some healing delay for 
frequent necrosis of the most distal edge of the skin paddle; this usually 
doesn’t require further interventions, but it sometimes increases 
hospital stay and costs [11]. We found 8 cases of necrosis in our series, 
of which seven needed surgical treatment. One of the explanations 
for the necrosis of the flap is the extrinsic compression of the vascular 
pedicle, mainly in the subcutaneous tunnel through which it passes, at 
the level of the clavicle.	

Complications at the donor site, such as minimal dehiscence, 
hematoma, seroma and infection, have been infrequently observed 
[12]. In our series, there was a case of seroma, resolved conservatively 
and a case of dehiscence due to free skin graft necrosis, used to close 
the donor site.

The development of a pharyngocutaneous fistula remains the most 
common and challenging complication following total laryngectomies. 
It leads to delays of the adjuvant treatments and prolonged 
hospitalization. In the recent years, the treatment of laryngeal 
cancers has moved away from primary laryngectomy towards organ 
preservation, with the use of initial chemoradiation followed by salvage 
laryngectomy for subsequent disease recurrence. It is widely accepted 
that salvage total laryngectomies performed after radiation failure are 
more prone to complications as compared to laryngectomies performed 
upfront. Some authors have advocated for flap reconstruction at the 
time of laryngectomy in an effort to reinforce the primary pharyngeal 
suture line with vascularized tissue to prevent fistula formation. The 
PMMF has been the workhorse flap for this indication. While some 
studies show a clear reduction in pharyngocutaneous fistula rates, 
others suggest that the fistulae that occur are smaller and rarely need 
repair [13-16].

In recent years, the antebrachial free flap has replaced PMMF 
in the reconstruction of soft parts of the mouth and oropharynx. In 
studies matching two groups of patients, the lower cost of hospital 
stay was comparable to the higher cost of the surgical procedure of 
the microvascularized antebrachial flap. Thus, with comparable final 
costs and better functional outcome, the antebrachial flap is considered 
as the first option for reconstruction [17]. In spite of this, when the 
regional or general conditions of the patient do not permit the use of 
microvascular flaps, even in salvage reconstructions after dehiscence or 
previous failure, pedicled flaps should be considered [18]. Despite the 

Indications for the flap Number of patients
Tongue and floor of the mouth repair 24

Pharyngoesophageal transit reconstruction 11
Repair of cervical loss of skin 4
Repair of facial loss of skin 3

Pharynx reconstruction 2
Repair of pharyngocutaneous fistula 1

Salvage reconstruction after rotational flap necrosis 1
Total 46

Table 1.Indications for the pectoralis major flap rotation.

Complications in 17 flaps Number of patients
Loss of skin/partial dehiscence 11

Total necrosis 2
Partial necrosis 6

Donor site complications 2
Stenosis 1

Total 22

Table 2.Complications in our patients.
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widespread use of microvascular flaps, PMMF is still considered the 
main reconstructive option for head and neck cancer in many centers.

In patients submitted to total glossectomy with or without total 
laryngectomy, when comparing the anterolateral thigh flap with other 
flap types, no significant difference in functional outcomes was noted. 
However, when comparing the use of the pectoralis flap vs. all free 
tissue transfer, the pectoralis flap was associated with poorer outcomes 
in speech intelligibility and the ability to phonate. These results can 
be explained by the finding that pectoralis flaps were used more often 
when concurrent total laryngectomy was performed. No difference was 
noted in swallowing when comparing pectoralis flaps with free tissue 
reconstructions [19].

Despite the progressively more popular use of microvascular free 
flaps, PMMF remains a very reliable and easily option performed by 
the specialist. The radial antebrachial flap is probably preferable in 
the repair of areas that require more delicate options, such as in the 
reconstruction of defects of the total thickness of the buccal region. On 
the other hand, it is obviously difficult to work with a thick flap of obese 
patients and female patients with bulky breasts. Such difficulties can 
be overcome with the use of the fasciomuscular flap, whose thickness 
is smaller. In the case of female patients, the microvascular flaps avoid 
bad esthetic results in the breasts due to the inframammary incision of 
the PMMF. 

Although advances in microsurgery have vastly increased the 
reconstructive surgeon’s armamentarium for oral reconstruction, there 
is still a role for pedicled flaps. The PMMF remains a viable option for 
reconstruction of floor of mouth and tongue defects. It can be especially 
useful in patients with significant medical risks or lacking ideal donor 
free flaps [20].

In addition, the pectoral flap and the deltopectoral flaps provide 
the most desirable color-texture match to the head and neck region, 
especially in the reconstruction of the face and neck region, making 
them cosmetically very useful flaps [21].

Conclusions
The pectoralis major flap is functionally adequate for the repair of 

large surgical defects.
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