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ABSTRACT

The inferior trapezius flap (ITF) is useful as a primary means of
head and neck reconstruction or as a salvage flap when a
previous flap has failed. This report illustrates a neck bypass
modification technique which places the pedicle external and
lateral to the neck, thereby 1) increasing the flap’s reach and 2)
decreasing compression from subcutaneous tunneling. It also
describes the authors’ experience with this technique.
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Introduction

The trapezius flap (TF) is a versatile flap in head and
neck reconstruction.! It is a myocutaneous pedicled flap
comprised of thin, supple tissue that provides a long arc of
rotation necessary to reach distal head and neck defects.?
Each region of the trapezius (superior, middle, or inferior)
may be used for reconstruction depending on the location
and distance of the defect to be covered. The inferior
trapezius flap (ITF), which is also known as the lower,
vertical, or extended island trapezius flap, is the most
versatile and is considered dispensable, causing minimal
disability post-operatively.! Though less commonly used
than the pectoralis major myocutaneous flap (PMMF), the TF
head
reconstruction, particularly in areas not easily reached by the
PMMEF, such as the scalp and occiput.>*

Nowadays free flap reconstruction has been described
as the preferred method of head and neck reconstruction,
but certain patient populations do not make good candidates
for such surgery like those with peripheral arterial
atherosclerotic disease or chemoradiation prior to surgery.®
A regional pedicled flap such as a TF may prove to be the

can serve as a “workhorse” for and neck
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better first choice for soft tissue reconstruction in such cases
because it provides a more constant and reliable blood
supply which significantly contributes to flap survival. The
TF can also be utilized as salvage flap for post-irradiation
recurrences or failed flap reconstruction.®”

This report highlights the authors” surgical technique in
harvesting ITF and illustrates the neck bypass modification
that 1) further maximizes the reach of the ITF and 2)
eliminates the compression created by
tunneling while positioning the vascular pedicle external

subcutaneous
and lateral to the neck.

Methods

From 2005 to 2013, four patients underwent ITF
reconstruction with the neck bypass modification. All had
large face and scalp defects resulting from either tumor
excision or osteoradionecrosis from post-operative radiation
therapy.

In harvesting the ITF, the size of the defect was first
measured in centimeters. The acromioclavicular joint, the
spinous process of C7 and the T12 vertebra were identified
as landmarks. A line connecting all three points estimated
the location and borders of the trapezius muscle. The
borders of the scapula were marked. In estimating the size of
the flap, approximately 2 cms were added to the measured
size of the defect in all directions in order to compensate for
the expected flap contraction post-operatively.

The descending branch of the transverse cervical artery
was the vascular supply used in developing the pedicle. Its
anatomic location was based on a local study done by
Gallardo et. al on 18 Filipino cadavers. The results of this
study showed that the transverse cervical artery was located
at the junction between the medial three-fifths and lateral
two-fifths of the line drawn from the C7 vertebra to the
acromioclavicular joint. The descending branch of the
transverse cervical artery, which was identified as the
dominant blood supply to the inferior trapezius, was noted
to lie within the area of the line drawn inferior and
perpendicular to this junction.® (Figure 1).

The flap was drawn medial and inferior to the medial
border of the scapula with the markings for the blood supply
coinciding with the flap. Marking for a “tail” incision was
made, which extended inferior and perpendicular from the
most caudal portion of the island flap. The initial skin
incision was made along the inferior portion of the island flap
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Figure 1. Landmarks for ITF: trapezius outlined using C7,
T12, and acromion as landmark. Descending branch of
transverse cervical artery drawn.

Figure 2. Neck Bypass Modification. Positioning the pedicle
lateral and external to the neck.

which allowed visualization of the trapezius in relation to the
overlying skin. The tail incision provided easier identification
of the trapezius in relation to the latissimus dorsi. Once the
trapezius muscle was identified beneath the skin of the island
flap, completion of the incisions was made. The flap was
separated from the underlying rhomboid muscles. The
descending branch of the transverse cervical artery was
identified. The muscle fibers were then transected superiorly
following the course of the artery, thereby creating the
vascular pedicle. Because of very large defects located on the
scalp, face, and forehead, dissection of the pedicle was up to
the base of the neck at the level of C7. The rhomboids and
levator scapulae were not violated. To further increase the
reach of the flap, the neck bypass modification was used
wherein the pedicle was placed external and lateral to the
neck instead of tunneling it subcutaneously. This technique
increased the reach by approximately 4 cm. It also decreased
the risk of pedicle compression from subcutaneous tunneling
(Figure 2, Figure 3).

Neck Bypass Modification for Inferior Trapezius Flaps

Figure 3. Neck Bypass Modification. Flap prior to amputation.

Results

Table 1 illustrates the relevant details of the patients
who underwent the neck bypass modification for ITF
reconstruction. All flaps provided coverage for the defect. In
all cases, the descending branch of the transverse cervical
artery was the blood supply identified and used in
developing the pedicle. The
encountered ranged from Grade I to Grade IIIb based on the
Calvien-Dindo classification of surgical complications.’
These included partial flap necrosis and recipient site
infection in one, which was debrided and resutured under

vascular complications

general anesthesia, minor flap dehiscence and donor site
seroma in another , which was managed conservatively, and
donor site infection in one patient, which was treated with
IV antibiotics and bedside debridement. The donor sites
were either closed primarily, left to granulate, or grafted
with a split-thickness skin graft. In all cases, the pedicle was
cleaned daily with chlorhexidine acetate BP dressing
(Bactigras™ Smith and Nephew, Canada) and wet to dry
gauze dressing. All pedicles ligated
approximately 2 months after initial reconstruction and
among the flaps that survived, none of them developed
further complications post-amputation. Shoulder function
was preserved in all patients. Pain was adequately
controlled by medication and initial post-operative pain
markedly improved within 1-2 weeks as subjectively
reported by the patients.

vascular were
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Table 1. Outcomes of Neck Bypass Modification

Pa;\t;:'nt Glzgcel/er Diagnosis Area of Defect Desflezcet :)cfm) Slze(colflflap Complication

1 21/M  Sinonasal Giant Cell Tumor, Left s/p Forehead and scalp 15x 12 19x14 none
excision and radiotherapy (2005-2006)

2 56/F  Osteoradio-necrosis, forehead Forehead 22 x8.5 26.5x 10 Flap dehiscence at most distal
secondary to recurrent adenoid cystic portion, approximately 1.0 x 0.75 cm
carcinoma s/p excision and Seroma formation at donor site
radiotherapy (2011-2012)

3 64/F  Squamous Cell Carcinoma, Left Fronto- Fronto-temporal region, left ~ 19x15 23x17 Surgical site infection at donor site
temporal region (2013)

4 54/M  Soft tissue sarcoma, scalp, recurrence Left antero-superiorcalp 15x13 18x15 Partial flap necrosis, surgical site
(2013) infection at recipient site

Discussion The cases presented in this report were of particularly large

TF reconstruction is an indispensable technique for head
and neck reconstruction even in the era of free flap surgery.
Maximizing the flap’s arc of rotation and reach is necessary
to ensure coverage of the defect without tension. Techniques
in designing and harvesting the ITF vary slightly and the
core principles are the same. In general, the landmarks used
are the muscle borders, medial border of the scapula, and
thoracic spine up to T12 vertebrae. Marking of the
landmarks and drawing of the planned island flap may be
done while the patient is sitting!® or on lateral decubitus
position.!

The differences in harvesting ITF largely depend on the
surgeon’s personal technique. Squaquara et. al describe their
method as making the initial incision from the base of the
neck to the superior-most border of the planned island flap.
The island flap is incised circumferentially and lifted
laterally to medially once the trapezius muscle has been
identified on all borders.'” In the technique presented in this
report, the initial incision is instead made at the most
inferior portion of the island flap. The deemed advantage of
this is that by incising at the inferior portion, a possible
random flap can be identified early on. This can occur if the
flap is too large, too inferiorly located, or if the trapezius
muscle is small, which can occur as an anatomic variant. It
provides the surgeon with a leeway for possible adjustment
if a random flap is deemed too large.

Another difference in technique is the placement of the
pedicle. In 2011, Nasser et. al developed the racquet-shaped
modification in designing island pedicled flaps to reduce
complications brought about by pedicle compression
secondary to subcutaneous tunneling. In his technique, the
entire pedicle is covered by a strip of skin. An incision on the
skin of the neck is made from the defect to the pivot point of
the pedicle. The flap is then transposed to the defect and the
pedicle, with its overlying skin, is fitted into the skin incision
on the neck." In the neck bypass modification, the same
problem is addressed however no additional neck incisions
are made. By placing the pedicle external to the neck, the
compression created by subcutaneous tunneling is avoided.

Perhaps the more important advantage of the neck
bypass modification is the increase in reach that it provides.

and distal soft tissue defects involving the superior scalp,
face, and forehead (Table 1). By bypassing the length of the
neck, this modification increases flap reach by as much as 4
cm — a significant length that may be crucial in covering
large defects.

Disadvantages of this method include the need for a
second-stage pedicle amputation and meticulous cleaning
and dressing. Preliminary results shown in this report are
promising but using the neck bypass
modification are required in order to test the reliability of
this technique and assess its pitfalls. The maximum size of
the island flap and its distance from the pedicle remain to be
determined. Lastly, the shortest and safest time for pedicle
amputation should be investigated to minimize patient post-
surgical care.

more cases
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