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CASE REPORT

Reconstruction using a pedicled upper arm fillet flap after
excision of a malignant peripheral nerve sheath tumor: A
case report
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Abstract

Non-salvageable extremities have been utilized for har-
vesting fillet flaps as part of the “spare parts” concept
in traumatic and oncologic settings. Here we report on INTRODUCTION
the use of a pedicled fillet flap of the upper arm for
chest wall reconstruction after excision of a malignant
peripheral nerve sheath tumor in a patient with neuro-
fibromatosis. Pedicled flaps as part of the “spare parts”
concept provide the advantage of reduced donor-site
morbidity, immediate closure, intact vasculature, and
adequate soft tissue coverage of large defects. Malig-
nant peripheral nerve sheath tumor is a rare aggressive
tumor with a poor prognosis that may result in large ) T
defects post resection. Limited data describes the use € upper arm for chest wall reconstruction after excision
of pedicled fillet flaps of the upper extremity. We report 9f a mé_ihgnat_lt peripheral nerve s.heath tumor (MPNST)
the use of a pedicled fillet flap of the upper arm as a i @ patient with neurofibromatosis.

viable option that can be successfully used for coverage

of soft tissue defec_ts of the shouldgr and' chest wall CASE REPORT

post complex resections in an oncologic setting.

The use of non-salvageable extremities for harvesting
fillet flaps has been utilized for reconstruction as part
of the “spare parts” concept in traumatic and oncologic
settings. Fillet flaps have been extensively characterized
based on their clinical value and can be used as pedicled
or free ﬂapsm, however there is limited data describing
the use of fillet flaps of the upper extremity”. Here we
report a rare case of harvesting a pedicled fillet flap of

A 42-year-old female with a history of neurofibroma-
© 2014 Baishideng Publishing Group Inc. All rights reserved. tosis presented to plastic surgery clinic with complaints
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Figure 1 Left shoulder mass at initial presentation.

Figure 2 Magnetic resonance imaging of left shoulder, Mass: 18.4 cm X
15.9 cm x 20 cm.

of a left shoulder mass growing for the past two yeats
that caused significant pain with movement (Figure 1).
Magnetic resonance imaging (MRI) revealed 18.4 cm X
15.9 cm X 20 cm mass concerning for possible malignant
degeneration of a neurofibroma based on size and clini-
cal history (Figure 2). Neoadjuvant chemoradiation per
National Comprehensive Cancer Network guidelines for
resectable soft tissue sarcomas with potential for adverse
functional outcomes” was discussed. Patient was lost to
follow up after initial planning and when she returned,
she was unable to lay supine secondary to pain from the
tumor, which had obvious necrosis with bleeding. Chest
computerized tomography (CT) revealed a left large axil-
lary mass with scapular erosion as well as small pulmo-
nary nodules suggestive but not diagnostic of metastatic
disease. A decision was made to abandon neoadjuvant
therapy and surgically resect the axillary mass followed by
adjuvant therapy with close observation of pulmonary le-
sions.

After the scapula was disarticulated and the tumor
excised, it became clear that the arm would be of limited
functional use and a modified forequarter amputation
with vascular preservation of the upper extremity was
performed. A regional flap could not be done due to the
wide defect and need for post-operative radiotherapy. Use
of a pedicled latissimus dorsi was contraindicated due to
tumor invasion, therefore in order to provide immediate
closure, without the added time and risk of performing
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Figure 3 Fillet flap of the upper arm post subperiosteal dissection and
removal of the humerus.

a free flap, a musculocutaneous pedicled fillet flap of the
left upper arm was chosen for reconstruction.

An incision was made on the posterior aspect of the
left upper extremity starting at the shoulder joint and ex-
tending below the elbow. Skin and triceps muscles were
dissected in the midline and then a subperiosteal dissec-
tion was performed (Figure 3). Next, the humerus was re-
moved and the arm transected just below the elbow after
identifying and ligating the neural and vascular structures.
The flap was rotated into the defect without any tension
(Figure 4).

Post-operative pathology report demonstrated a
T2bNO grade 2 or stage b MPNST. The tumor was
24 cm X 24 cm X 19 cm in size with focally positive mar-
gins. After meeting with radiation and medical oncology,
the patient agreed to undergo adjuvant chemoradiation.
The patient was initiated on a chemotherapy regimen
consisting of doxorubicin and ifosfamide and sched-
uled for radiation therapy. However, three months after
surgery, patient had local recurrence of a mass at her
left shoulder. Patient was referred to an outside facility
closer to home for adjuvant therapy and this was delayed
secondary to patient compliance. CT of the chest and
shoulder revealed large recurrent solid and cystic mass in
the left shoulder region and left upper anterolateral chest
wall. The patient died 5 mo postoperatively from hemor-
rhagic conversion of metastatic lesions in the brain.

DISCUSSION

The use of fillet flaps from non-salvageable or amputated
extremities has been successfully used for reconstruction
as part of the “spare parts” conceptm. Pedicled musculo-
cutaneous flaps are commonly used for reconstruction;
however, the use of a pedicled fillet flap of the upper
arm has not been well reported in the literature®.
Forequarter amputations may be necessary for locally
aggressive bone and soft tissue tumors invading the axilla,
shoulder or scapulaw. However, multiple variables, such
as size and location of the defect, exposure of nerves,
tendons, vessels and bones, as well as need for post-op-
erative radiation, must be taken into consideration when

deciding on type of reconstruction. Skin grafts do not
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Figure 4 Fillet flap with drains, prior to closure.

provide adequate coverage for large, deep wounds, and
are not durable in patients needing post-operative radia-
tion. Therefore, flap coverage with either a pedicled or
free flaps are the appropriate choice to provide adequate,
immediate coverage post-resection in order to initiate
adjuvant radiation therapy”. In patients undergoing an
amputation, the use of fillet flaps as part of the “spare
parts” concept provides these similar advantages with the
added benefit of reduced donor-site morbidity!™”.

Previous studies describe the use of free forearm fil-
let flaps in patients who underwent an upper extremity
amputation for cancer, however the use of an upper arm
pedicled fillet flap has not been well reported™”. The use
of an upper arm flap may have been contraindicated due
to local invasion of the tumor". However, in our patient,
the lack of tumor invasion into the upper arm or into
the vascular inflow in the axilla allowed the opportunity
to perform a pedicled fillet flap. Not only did the upper
extremity flap allow for adequate, tension free coverage,
it reduced the risks associated with a free flap. Chao and
colleagues demonstrated that patients who received adju-
vant radiotherapy after free fillet flaps were significantly
more likely to have graft loss as compared to those who
received neo-adjuvant radiation”. Since our patient was
not appropriate for neo-adjuvant radiation, perform-
ing an upper-extremity pedicled fillet flap allowed us to
reduce the risk of post-operative wound complications
associated with adjuvant radiation therapy. Pedicled la-
tissimus dorsi flaps for reconstruction after forequarter
amputations have also been described”, but due to tumor
invasion in our patient as well as added donor site mor-
bidity, an upper arm fillet flap was decided to be the most
appropriate choice for reconstruction.

MPNST is a rare primary chest wall tumor with an
incidence of 0.001% in the general population. It com-
monly presents as an enlarging painful mass and arises
from Schwann cells or neural crest cells in a peripheral
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nerve or its sheath. Patients with NF-1 are at increased
risk of developing MPNST through malignant degen-
eration of plexiform neurofibromas”. MPNSTSs are
considered highly malignant, associated with a poor
prognosis, have a high risk of local recurrence, and are
associated with distant metastasis, most commonly to the
lungs™”. MRI remains the gold standard for diagnosis
after which the treatment of choice is surgical resec-
tion"”. Definite wide excision, negative surgical margins,
with neo-adjuvant or adjuvant radiotherapy is currently
recommended for treatment of resectable tumors in
patients with MPNSTs™. Poor prognostic indicators
include tumor size greater than 5 cm, local recurrence,
high tumor grade, positive surgical margins, association
with neurofibromatosis type I (NF-1), and truncal loca-
tion"”. Patients with NF-1 should be educated about the
increased risk for developing MPNST and be advised to
contact their physician should rapidly enlarging masses,
pain, or neurologic changes occur. Given the poor prog-
nosis for MPNST, early initiation of treatment provides
the best chance for survival”.

Overall, this case represents a rare description of the
use of a pedicled musculocutaneous flap from the upper
arm for reconstruction after resection of MPNST. Given
that MPNST is an aggressive tumor that may present
with large defects post resection, the use of a pedicled
fillet flap of the upper arm is a viable option that can be
successfully used for coverage of soft tissue defects of
the shoulder and chest wall”. The advantage of immedi-
ate wound closure, avoidance of donor-site morbidity,
and reduced operative time over a free flap makes this
procedure a reliable method for complex reconstructions
in an oncologic settingm.

COMMENTS

Case characteristics

A 42-year-old female with a history of neurofibromatosis presented to plastic
surgery clinic with complaints of a left shoulder mass growing for the past two
years that caused significant pain with movement.

Clinical diagnosis

Patient has a tense, large, protruding mass over her left scapula that is excru-
ciatingly tender with intact flexor and extensor function of the hand and elbow
and gross sensation but limited shoulder function secondary to significant pain.
Differential diagnosis

Malignant peripheral nerve sheath tumor, cellular schwannoma, fibrosarcoma,
synovial sarcoma.

Laboratory diagnosis

White blood cell: 9.80 k/uL; hemoglobin: 9.9 g/dL.

Imaging diagnosis

Magnetic resonance imaging revealed 18.4 cm x 15.9 cm % 20 cm mass con-
cerning for possible malignant degeneration of a neurofibroma based on size
and clinical history and chest computerized tomography revealed a left large
axillary mass with scapular erosion.

Pathological diagnosis

Post-operative pathology report demonstrated a T2bNO grade 2 or stage IIb
malignant peripheral nerve sheath tumor and the tumor was 24 cm x 24 cm X
19 cm in size with focally positive margins.

Treatment

Surgical resection of the mass using a pedicled upper arm fillet flap was
performed and post operatively, the patient was initiated on a chemotherapy
regimen consisting of doxorubicin and ifosfamide and scheduled for radiation
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therapy.
Related reports

Pedicled musculocutaneous flaps are commonly used for reconstruction; how-
ever, the use of a pedicled fillet flap of the upper arm has not been well reported
in the literature.

Term explanation

A pedicled flap contains tissue that remains attached to the original donor site
with intact vasculature and is transposed to a new location which is in contrast
to a free flap where tissue is detached from its original donor site and trans-
ferred to another location.

Experiences and lessons

The advantage of immediate wound closure, avoidance of donor-site morbidity,
and reduced operative time over a free flap makes the use of a pedicled fillet
flap of the upper arm a viable option that can be successfully used for coverage
of soft tissue defects of the shoulder and chest wall for complex reconstructions
in an oncologic setting.

Peer review

This case report describes a novel reconstructive procedure that can be used
to cover the amputated upper arm with a pedicled fillet flap.
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