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The role of regional flaps in locally advanced cancer larynx with
skin invasion
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Introduction
Laryngeal cancer with invasion of soft tissues of the neck including the skin is
staged as T4a disease according to the TNM classification by the AJCC in 2010.
The traditional treatment for this locally advanced disease is through total
laryngectomy and en-bloc removal of the involved cervical skin followed by
reconstruction by one of the regional flaps. In this study, we present our
experience with the use of two regional flaps, namely, the pectoralis major
myocutaneous flap and the deltopectoral flap, for reconstruction of T4a
laryngeal cancer infiltrating the cervical skin.
Patients and methods
A total of 11 patients were included in the study during the period from January 2013
to October 2016. Ours was a retrospective analytic study that included analysis of
the preoperative, operative, postoperative, and follow-up patient data.
Results
Both flaps proved to be versatile for reconstruction of the locally advanced cancer
larynx and provided a simple alternative for the more complex free flap surgery.
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Introduction
Theoccurrence of skin invasion in advanced cancer larynx
is considered tobe rare, as theusualmodeof spreadmostly
occurs directly through mucosal surface or submucosal
infiltration [1]. Laryngeal cancer with invasion of soft
tissues of the neck including the skin is staged as T4a
disease according to theTNMclassification by theAJCC
in 2010. The traditional treatment for this locally
advanced disease is through total laryngectomy and en-
bloc removal of the involved cervical skin followed by
reconstruction by one of the regional flaps [2–5].

In this study, we present our experience with the use of
two regional flaps, namely, the PMMF and the DP
flap, for reconstruction of T4a laryngeal cancer
infiltrating the cervical skin.
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Patients and methods
This study was conducted at Otolaryngology-Head and
Neck Surgery Department, Alexandria University
Hospitals, Egypt. A total of 11 patients were included
in the study during the period from January 2013 to
October 2016. Our study was a retrospective analytic
study that included analysis of the preoperative,
operative, postoperative, and follow-up patient data.

Preoperative details
All patients were subjected to complete history taking,
including age, sex, smoking, presenting symptoms, and
ed by Wolters Kluwer - Med
previous interventions either surgical (tracheostomy or
partial laryngectomy) or nonsurgical (radiotherapy or
chemotherapy). Complete examination was done,
including general examination (with emphasis on
comorbidities that may affect the course of surgery
such as chest condition and diabetic state) in addition
to formal ENT examination. Radiologic examination
included computed tomography of the larynx and plain
chest radiography. Direct laryngoscopy and biopsy was
done to assess the extension of the disease for proper
staging. Informed consent was taken after detailed
counseling of patients about the nature of their
disease and the decided treatment plan. Routine
preoperative investigations (complete blood count
(CBC), liver function test (LFT), renal function test
(RFT), coagulation profile, chest x-ray (CXR), and
ECG) were done, and the fitness of all patients was
assessed by the anesthesiologist.
Operative details
Total laryngectomy was done for all patients with
excision of the involved cervical skin. All patients
needed the thyroid gland to be completely removed
with the specimen. Intraoperative frozen sections were
know DOI: 10.4103/ejo.ejo_40_18
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obtained to ensure the adequacy of the surgical
margins. Pharyngeal closure was done using Vicryl
(Ethicon Inc., VA, USA) 3/0 stitches in three-layer
fashion. The first layer was the interrupted
extramucosal layer, and the second and the third
layers were taken through the serosa and the
preserved inferior constrictors, respectively.

The resultant skin defect was reconstructed
immediately with either the PMMF or the DP flap.
Our choice was dependent on whether previous
radiotherapy to the neck was taken or not in
addition to the BMI of the patients. According to
the policy of our institute, all patients remained on
NGT feeding for 14 days, after that time barium
swallow was done with the nasogastric tube (NGT)
in place. Details of the postoperative course were
assessed including development of complications
such as pharyngocutaneous fistula (PCF) or delayed
wound healing, as well as the general postoperative
complications. The duration of follow-up exceeded 3
years for all patients.
Results
Table 1 summarizes the results of the study.

A total of 11 patients (10 males and one female) were
enrolled in the study. BMI was calculated for all
Table 1 Summary of the results of the study

Parameters Results

Age (range) (years) 47–67

Sex

Male 10

Female 1

BMI

<25 5

25–30 2

>30 4

Primary tumor site

Supraglottic 7

Glottic 3

Subglottic 1

Previous tracheostomy 3

Previous partial surgery 2

Previous RT 2

Reconstruction method

PMMF 6

DP flap 5

Postoperative RT 11

Postoperative complications

Fistula 2

Wound healing problem 2

DP, deltopectoral; PMMF, pectoralis major myocutaneous flap;
RT, radiotherapy.
patients. BMI was found less than 25 in five cases,
between 25 and 30 in two cases, and above 30 in four
cases. Three patients had tracheostomy done before the
definitive surgery owing to airway compromise.
Radiotherapy was received by two patients where
salvage surgery deemed necessary. Regarding the
reconstructive method utilized, PMMF was done in
six cases (Fig. 1a and b) whereas DP flap was done in
five cases (Figs 2–5).

All patients received radiotherapy in the postoperative
period. PCF occurred in two cases, whereas wound
healing problems were seen in two patients.
Discussion
Advanced cancer larynx extending to involve the skin of
the anterior neck is a rare situation but represents a
challenging situation to the surgeon as invasion of the
soft tissues and the skin of the neck cannot be
controlled by the routine surgery [6].

Our choice was dependent on the BMI of the patients.
BMI was found to be less than 25 in five cases, between
25 and 30 in two cases, and above 30 in four cases. We
preferred to use the DP flap in patients with BMImore
than 25 as PMMF tended to be bulky in these cases.
Calli et al. [7] addressed the effect of BMI on the
selection of the flap for pharyngeal reconstructions. In
their study, there was a tendency to use radial forearm
free flap in overweight or obese patients.

The DP flap is a versatile flap that has proven to be
useful for a variety of reconstructive problems,
including simple resurfacing of the neck and
reconstruction of oral and oropharyngeal defects.
Bakamjian et al. [8] noted that the flap was
strikingly resistant to necrosis and could often be
used without delay. The attributed success of this
procedure is based on both abundant arterial supply
and good venous drainage afforded by the dependent
final position of the pedicle of the flap. Although the
DP flap is not an ‘arterialized’ flap throughout its entire
length, it is rarely necessary to exceed a 2 : 1 length to
width ratio by more than a small factor when using this
flap for reconstruction.

The DP flap is based on the perforating branches of the
internal mammary artery from the second through the
fourth intercostal space. The distal portion of the flap,
once the thoracoacromial branch is divided, is perfused
only by the subdermal plexus from the pectoral portion.
Venous drainage is afforded through the venae
comitantes of the internal mammary artery [9].



Figure 1

(a, b) Demonstration of harvesting and inset of the pectoralis major myocutaneous flap.

Figure 2

Preoperative appearance of cancer larynx with frank skin invasion.

Figure 3

Marking of the deltopectoral flap.
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In the current study, DP flap was used in five patients
and PCF occurred only in one (20%) case. This patient
had received radiotherapy in the preoperative period.
Other complications such as wound dehiscence
occurred in another patient and were managed in a
conservative manner.

One of the true recent advances in head and neck
reconstruction has been the development and
application of myocutaneous flaps. The limitations
of reconstructive techniques with cutaneous flaps
and the understanding of the circulation of the
muscles and their overlying skin have ushered in a
new era of one-stage reconstructions at a variety of sites
[10]. Distinct advantages to using pedicled flaps are no
need for microsurgical skills or equipment and the
short time required to raise and inset these flaps
compared with free tissue transfer [11].

The pectoralis major flap proved to be reliable and
consistently useful. This flap has great length and can
provide generous amounts of well-vascularized skin for
reconstruction [12,13]. The PMMF was originated
and developed by Ariyan [14] for head and neck
reconstruction after surgical resection of malignant
tumors. The PMMF is an axial pattern flap, and its
major feeding vascular pedicle is the pectoral branch of
the thoracoacromial artery [15]. This vessel passes deep
through the clavipectoral fascia medial to the insertion
of the pectoralis minor muscle. From here, it is located
on the deep surface of the pectoralis major muscle [16].
The vascular axis can be outlined by drawing a line
connecting the shoulder prominence and the xiphoid
process. The vessels can then be drawn on the chest as
exiting at 90° to the midportion of the clavicle until
they reach this line, then coursing along the line. The
pectoralis major may be transported in part or in whole
on its feeding vessel [17,18].

The thickness of the PMMF in addition to its constant
blood supply makes it a suitable and reliable flap for
reconstruction soft tissue defects [19,20]. Patel and
Keni [21] reported that the use of PMMF in salvage
laryngectomy following radiotherapy significantly
reduced the incidence of PCF from 50 to 0%. In
our study, PMMF was used in six patients, of whom



Figure 4

Immediate postoperative picture for the flap inset and donor site
closure.

Figure 5

Two weeks postoperative.
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one patient experienced PCF (16.67%). The reported
incidence of PCF following total laryngectomy ranges
from 3 to 65% [22,23]. Wound problems occurred in
one patient, representing an incidence of 16.67%,
which is still comparable with other studies [24].
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