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Extended and pedicled pectoralis major flap for 
right orbitofrontal-parietal reconstruction following 
invasive squamous cell carcinoma resection
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Case Report

Introduction: The myocutaneous flap is often used in 
reconstruction of head and neck defects. However, it is 
restricted to the middle third of the face. Perforating artery 
dissection  techniques allow further lengthening of the pedicle, 
thus achieving coverage of the orbitofrontal-parietal region. 
Case report: A 63-year-old male with a poorly-differentiated 
invasive squamous cell carcinoma presented with a final defect 
of 12.0 × 18.0 cm in the right orbitofrontal-parietal region, 
with dura mater, frontal sinus, and right upper orbit exposure 
after resection. We designed a pectoralis major flap, with a 
cutaneous island equaling the defect in dimensions, in the right 
parasternal region, from the fourth intercostal space to the 
subcostal region (extended). The pedicle was sectioned after 4 
weeks. The coverage was effective, with no major complications, 
and a satisfactory aesthetic result. Conclusion: This flap can 
be an excellent option for reconstruction of the upper third 
of the head when there are limitations to microsurgery.

■ ABSTRACT
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presented 6 months after initial resection and grafting 
with a recurrent tumor in the right parietal region. 
The patient had a 5.0-cm right parietal ulcerated lesion 
with an adjacent osteolytic component, another frontal 
lesion measuring 3.0 cm, and another 4.0-cm lesion in 
the right lower frontal region with signs of adjacent 
bone involvement. Invasion of the paranasal sinus and 
right superomedial orbit had occurred (Figure 1).

The case was evaluated by the oncological 
surgery and neurosurgery teams of the Guilherme 
Álvaro Hospital, Santos, SP, for tumor resection with 
curative intention, in collaboration with the plastic 

INTRODUCTION

The pectoralis major myocutaneous flap is often 
used in reconstruction after head and neck tumor 
resection. Ariyan et al. first described this technique 
in 19791.

Few reports have described the use of this flap 
in reconstruction above the orbits, due to the risk of 
necrosis and the difficulty of flap mobilization, rotation, 
and extension.

Defects in the scalp and upper third of the face 
remain a challenge for surgeons. Advances in surgery 
have included use of perforating arteries and improved 
techniques of dissection of the pectoral pedicle. These 
have allowed release and lengthening of the pectoralis 
major muscle, augmentation of its arc of rotation, and 
gain in the extension of the flap (cutaneous island) to 
obtain more distal coverage in the head and upper 
third of the face.

OBJECTIVE

This study reported the use of an extended 
pedicled muscle flap to cover defects in the right 
orbitofrontal-parietal region after resection of invasive 
squamous cell carcinoma.

CASE REPORT

A 63-year-old male with an ulcerated, grade 
III, poorly-differentiated squamous cell carcinoma Figure 1. Invasive squamous cell carcinoma, lateral view.

Introdução: O retalho miocutâneo de peitoral maior é um dos 
mais usados na reconstrução de defeitos da cabeça e pescoço, 
porém com restrição ao terço médio da face. Com técnicas de 
dissecção de perfurantes, consegue-se alongar mais o pedículo, 
obtendo coberturas da região orbito-fronto-parietal. Relato de 
Caso: Paciente masculino de 63 anos apresentando carcinoma 
espinocelular invasivo pouco diferenciado, que após sua ressecção 
cirúrgica apresentou defeito final de 12,0 x 18,0cm na região 
órbito-fronto-parietal direita com exposição de dura-máter, seio 
frontal e órbita superior direita. Foi desenhado retalho de peitoral 
maior com ilha cutânea de dimensões iguais ao defeito na região 
paraesternal direita, desde o quarto espaço intercostal até a região 
subcostal (estendido). O pedículo foi seccionado após 4 semanas. 
A cobertura foi efetiva, sem complicações maiores e resultado 
estético satisfatório. Conclusão: Este retalho mostrou ser uma 
excelente opção para reconstrução do terço superior da cabeça 
quando existam limitações para a realização de microcirurgia.

■ RESUMO

Descritores: Neoplasias cutâneas; Neoplasias de células 
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peitorais.
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surgery team for immediate reconstruction. The lesion 
was resected with lateral margins of 15 mm, with 
resection of the affected bone in the parietal and upper 
frontal regions and anterior and posterior walls of the 
right frontal sinus, leaving the dura mater exposed.

The superomedial bony portion of the right orbit 
was resected, revealing communication with the right 
frontal sinus and right nasal cavity; the globe, ocular 
muscles, and 1.0 cm of the upper eyelid were preserved. 
The final defect measured 12.0 × 18.0 cm in the right 
orbitofrontal-parietal region, with dura mater, frontal 
sinus, and right upper orbit exposure (Figure 2).

Figure 2. Partial resection of the frontoparietal bone and superomedial orbit, 
with dura mater exposure.

For reconstruction, we marked a pectoralis major 
flap measuring 12.0 × 18.0 cm in the right parasternal 
area, from the fourth intercostal space to the subcostal 
region (extended), to enable coverage of the defect 
without lateral traction on the head (Figure 3).

We detached the pectoralis muscle, while 
preserving the thoracoacromial pedicle, leaving only a 
long muscular band in the axis of the vascular pedicle, 
and performed total section of the muscle at the base 
of the flap; a cutaneous band on the pedicle was left 
for protection and maintenance of the perforating 
cutaneous thoracoacromial pedicle.

We performed total section of the superior 
pectoral nerve, partial section of the deltoid muscle 
insertion in the clavicle to reduce rotation tension in 
the external pedicle, and released the vascular pedicle 
to the thoracoacromial trunk at the origin of the axillary 
artery. The closure of the donor area was performed 
with tension-free advancement flaps (Figure 4).

To obliterate the frontal-orbital-nasal communi-
cation, a contralateral frontal muscle flap was created 
and sutured in place.

Figure 3. Pectoralis flap and perforating area (in blue) markings.

Figure 4. Flap dissection and suturing of donor area.

During recovery, the patient developed a 3.0-cm 
necrotic area at the distal edge of the flap; this was 
resected together with the pedicle 4 weeks later. Wet 
dressings were applied to the area of resected necrosis 
until granulation tissue was observed, with subsequent 
grafting. The coverage was effective, with no major 
complications or hematomas, and a satisfactory 
aesthetic result was achieved despite the extensive 
oncologic surgery. The patient remains under follow-
up, and is receiving radiotherapy because of high risk 
of recurrence and infiltration of the dura mater and 
frontal sinus mucosa (Figure 5).

DISCUSSION

The pectoralis major flap is commonly used for 
head and neck reconstruction, but its applicability in 
the supraorbital area has a risk of failure and necrosis 
due to tension. Its use depends largely on patient 
anatomy. The cutaneous island on the pectoralis muscle 
typically measures 6.0 × 12.0 cm. The skin flap should 
not be extended more than 20% beyond the edge of 
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the muscle2. This type IV flap with a thoracoacromial 
dominant pedicle is easy to monitor and dissect.

M o s t  r e p o r t s  o n  t h i s  f l a p  d i s c u s s  a 
musculocutaneous or muscular type, with a mostly 
minor complication rate of 33% and a 2% risk of 
necrosis3.

 Cadaver studies by Rikimaru et al.4,5 identified the 
main cutaneous perforating arteries of the second and 
third intercostal area using microvascular angiography. 
Based on these studies, Nishi et al.6 described flaps 
using pectoral and deltopectoral perforating arteries.

Zhang et al.7 described a pectoral region flap 
in an anatomical study of the perforating branches of 
the thoracoacromial artery, and reported the existence 
of 1 or 2 main perforators within 4.0 cm of the point 
of union of the acromioxiphoid and midclavicular 
lines. These perforators allowed a pedicle flap using 
thoracoacromial artery perforators to be performed. 
This flap can be performed with microsurgical 
technique for superior defects8-10.

With this anatomical knowledge of the perforators 
of the thoracoacromial vascular pedicle, a large 
cutaneous island can be maintained, and the muscle 
can be partially or totally resected. The flap rotation 
arc may improve with muscle detachment, careful 
dissection of the pedicle, and section of deltoid 
muscle bands, and infraclavicular tunneling has been 
described. Surgery is ideally performed in a single 
session, but an external pedicle is needed to obtain 
coverage distant from the donor bed, as in the present 
case. The literature to date has not reported a pedicled 
pectoralis major flap that has been extended this far 
while remaining viable.

The extended pedicle flap was an excellent 
surgical option for reconstruction of the upper third 
of the head following extensive tumor resection, in an 
area with limitations to microsurgery; with anatomical 
knowledge and careful dissection, we obtained a 
satisfactory result.

Figure 5. Postoperative appearance 10 days after pedicle resection and 40 
days after oncological surgery
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