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Many previous reviews of the literature have described the grafts and techniques for management of

defects in the upper arm. However, the alternatives are limited in cases where some conventional flaps

are not available and the nearby donor vessels have been previously sacrificed for free flaps. A 77-year-

old man presented with a tumor in the right upper arm just above the axilla. The patient had already

undergone surgeries for three recurrences of low-grade myxofibrosarcoma, the primary site of which

was around the right scapula. The pectoralis major musculocutaneous flap was used for the defect

caused by tumor resection, since there was no other available option. An acceptable result was obtained

without any major complications. Thus, the pectoralis major myocutaneous flap may be a candidate for

reconstruction of defects in the proximal part of the upper arm. (J Nippon Med Sch 2023; 90: 288-293)
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Introduction

Skin flaps or myocutaneous flaps, such as the lateral
upper-arm flap and medial upper-arm flap, can be used
for reconstruction in cases involving upper-arm defects
for which skin grafting is not indicated. Some distant
flaps, such as the lateral thoracic flap and latissimus
dorsi myocutaneous flap, can also be considered as op-
tions in such cases. On the other hand, the solutions are
limited when nearby tissues are not available because of
complicated trauma or recurrence of malignancies. In
such cases, vascularized tissue transfer can be attempted
by utilizing intact vessels near the affected site as recipi-
ent vessels.

The pectoralis major muscle is a fan-shaped, relatively
large muscle that consists of three parts: the clavicular

portion, the origin of which is the medial part of the cla-

vicula, the parasternal portion arising from the sternum
and upper six costal cartilages, and the abdominal por-
tion from the anterior rectus abdominis sheath'. The
blood supply to the muscle has been considered to be of
type V according to the Mathes and Nahai classification,
and is provided by the thoracoacromial artery, the lateral
thoracic artery, the internal thoracic artery, and the inter-
costal artery®. The lateral and medial pectoral nerves sup-
ply branches to the muscle, enabling the upper arm to
adduct, extend, and inwardly rotate the shoulder joint’.
The pectoralis major myocutaneous flap (PMMCF) was
first described in 1968'. This flap has often been used in
head and neck reconstructive surgery. In the era of free
tissue transfer, this technique is regarded as the a second-
line approach in these reconstructive procedures™". This

tissue has recently come to be recognized as a workhorse
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Fig. 1 Preoperative findings

a. T1-weighted magnetic resonance imaging scan obtained before surgery.

b. T2-weighted magnetic resonance imaging scan obtained before surgery. The lesion was ob-

served near the humerus.

c. Histological findings of incisional biopsy. The tumor cells were scattered in a myxofibrous

background. Nuclear pleomorphism and atypia were observed. Thin-walled blood vessels were

observed sparsely.

of free vascularized tissue transfer since the thoracoac-
romial artery, one of the main feeding arteries, is suffi-
ciently present along its length for its use as a free flap,
although the free vascularized flap style of PMMCF for
reconstruction of limbs was first described in 1976"". On
the other hand, few previous studies have described the
use of this flap as a pedicled flap for reconstruction of
upper-arm defects™"”.

We encountered a case of recurrent myxofibrosarcoma
on the proximal side of the right upper arm, the primary
site of which was present in the upper back of the ipsi-
lateral side. The PMMCF on the ipsilateral side was ap-

plied to the defect.

Case Report

The patient was a 77-year-old man who noticed a sub-
dermal tumor on the right upper back when he was 69
years of age. He had a history of lung and laryngeal can-
cers, hypertension, rheumatoid arthritis, and diabetes
mellitus. He had been prescribed medication for all of
these conditions except the cancers. The patient was 164
cm tall, weighed 56 kg, and his fingers were affected by
rheumatoid arthritis.

He underwent a primary surgery at the same age in at
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another hospital, and a relatively small lesion was re-
moved during the procedure. However, the first recur-
rence appeared one year later, and histopathological ex-
amination revealed that the resected lesion was malig-
nant. Approximately three years later, when the patient
was 72 years old, he was admitted to the Department of
Orthopedic Surgery of our institute because of a second
recurrence. Pathological evaluation of the incisional bi-
opsy specimen confirmed low-grade myxofibrosarcoma
(Fig. 1). Subsequently, tumor excision with wide margins
was performed, followed by reconstruction using split-
thickness skin grafting (Supplementary Fig. 1; https://
doi.org/10.1272 /jnms.JNMS.2023_90-401). However, the
patient showed sarcoma cells on the edge of the deep
layer in histopathological assessments. Two months later,
radiation therapy with a total dose of 60 Gy was initiated
to the primary site (Supplementary Fig. 1).

Approximately 18 months after the first surgery at our
institute, a tumor that had grown up to a certain size
was noticed in the right upper arm near the axilla. Since
local recurrence was suspected, the tumor was excised
with a wide margin, which was followed by local skin
flap and split-thickness skin grafting (Supplementary Fig.
2; https:/ /doi.org/10.1272 /jnms.JNMS.2023_90-401).
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Fig. 2 Local findings obtained before and during the third surgery

a. Lateral view of the axilla before surgery. A slightly distended area is marked by a black dotted line. This area was com-

patible with a recurrent lesion.

b. Anterior view of the right axilla and proximal upper arm. The black dotted line in the upper chest indicates the pectoral

branch of the thoracoacromial artery identified with an ultrasonic Doppler blood flow meter.

c. The medial view of the right upper arm after removal of the lesion. The brachial artery and comittant veins, as well as the

median, ulnar, and radial nerves were exposed. A part of the humerus is shown in this picture. Orange arrowhead: ulnar

nerve. Light green arrowhead: median nerve. Gray arrowhead: radial nerve. Yellow arrow: a part of the humerus.

d. The design of the pectoralis major myocutaneous flap (PMMCEF). The three dotted circles indicate the skin perforators of

the pectoral branch of the thoracoacromial artery.
e. Lateral view of the design of the PMMCEF.
f. The flap before the transfer.

g. The flap during the transfer. The flap passed through the subcutaneous tunnel in front of the right axilla.

h. The flap after mounting to the defect. Dermal sutures between the skin paddle of the flap and the defect margins were

completed, while the pectoralis major muscle flap was sutured to the lateral border of the serratus anterior muscle. Note

that the exposed nerves and vessels were completely covered.

i. Final status of the surgical site.

However, one year after the last surgery, another tu-
mor was observed on the proximal side of the right up-
per arm, near the axilla. The lesion had also obviously
increased in size in four months, and magnetic resonance
imaging (MRI) indicated it was a local recurrence (Fig.
1).

The tumor was 3 cm in diameter and located in the
right upper arm near the right axilla. The tumor was
movable in the subcutaneous layer, with partial skin ad-
hesion.

After resection of the lesion, the triceps brachii muscle
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was partially resected, while the biceps brachii muscle
was intact. The brachial artery and veins, median nerve,
radial nerve, and ulnar nerve were exposed for about 10
cm in length. In addition, a part of the humerus was also
exposed to some area of the defect of the periosteum
(Fig. 2). The defect was circular with a diameter of ap-
proximately 10 cm. The most distal point was 7 cm from
the right cubital fossa. Since the primary lesion was lo-
cated in the upper back, neither the latissimus dorsi mus-
cle flap nor the parascapular flap was available. In addi-

tion, the thoracodorsal artery and veins had already been
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Fig. 3 Findings obtained at 18 months after the surgery

a. Posterior view. The skin graft in the right upper back revealed no signs of recurrence,
and no hypertrophic scar was present in at the donor site on the right buttock.

b. Anterior view. An operative scar was noted on the right chest. The right nipple and are-
ola complex were slightly higher than those on the left. Two linear scars resulting from
skin grafting were observed present in the lower abdomen on both sides.

c. Anterior view of the upper chest and the arms. The patient could raise his right and left
arms. There was no sign of scar contracture in the right anterior chest or signs of dis-
turbed range of movement of the shoulder joint.

d. The lateral view of the right axilla and the upper chest.

sacrificed. Therefore, we planned to use the PMMCF to the thoracoacromial artery in the 4th and 5th intercostal
reconstruct the defect. The skin paddle was designed in spaces. The size of the skin paddle was 20cm x 7 cm
the parasternal portion, including the perforators from (Fig. 2). After skin incision, subfascial dissection was per-
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formed with electrocautery to find the medial and lateral
borders of the pectoralis major muscle. The muscle was
cut off with a LigaSure™ Small Jaw (Covidien Japan,
Minato-ku, Tokyo, Japan) at the medial and lateral bor-
ders (Fig. 2). In this procedure, the vascular pedicle was
identified using an ultrasonic Doppler bloodflow meter.
The clavicular part of the muscle was incised with LigaS-
ure™ to elongate the arc of rotation of the flap. The ele-
vated flap was passed through the subcutaneous tunnel,
just below the clavicle.

Since the distal part of the flap was confirmed to reach
the most distal point of the defect in the upper arm, the
exposed nerves, vessels, and bare bone were covered by
the muscle flap. The remnant portion of the right triceps
brachii and lateral border of the muscle flap were su-
tured using with 4-0 Vicryl™. A full-thickness skin graft
from the left lower abdomen was divided into two pieces
and applied to the muscles with a modified Alabama
method dressing.

The postoperative clinical course was uneventful. The
skin graft was fully taken with no necrosis in the skin
paddle of the flap. Eighteen months after surgery, no lo-
cal recurrence was observed and the patient showed a
full range of movement in the right shoulder (Fig. 3).

The patient provided written informed consent for the

use of clinical data, including photos.

Discussion
This case highlights two major findings. First, PMMCF
can serve as a workhorse for reconstruction of skin and
soft tissue defects in the proximal side of the upper arm.
The second finding was that the PMMCF showed lower
morbidity in reconstruction of the upper arm.

In some previous studies, PMMCF was reported to be
an option for reconstruction of the trunk or extremities as
a vascularized free flap**. However, few reports have
described the use of this flap as a pedicled flap to cover
defects in the upper arm; one of the reasons is that other
flaps are technically simpler. However, the latissimus
dorsi myocutaneous flap muscle flap as well as free vas-
cularized flaps were not available in the present case. On
the other hand, the perforator flaps from the distal part
of the upper arm were too small to cover the exposed
nerves and vessels. Since the pectoral branches of the
thoracoacromial vessels were thought to be less affected
by radiation, while the PMMCF was large and long
enough to cover the defect, the PMMCF was applied.
Our surgical procedure involved two important steps:

one was the design of the skin paddle to ensure the
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length of the flap, and the other was the incision of the
clavicular part of the muscle to gain the length of the
pedicle of the flap™.

Some studies have reported that PMMCF or muscle
flaps induced shoulder arthropathy or worsened DASH
scores, while other reports advocated fewer donor-site
morbidities in procedures performed with these flaps™®.
The DASH scoring system was not applied in the present
case because the fingers of the patient had been affected
by rheumatoid arthritis. However, the patient did not ex-
perienced any disturbances in activities of daily living af-
ter the final surgery. A rare case report suggested that
this flap may cause pneumothorax’. These findings may
be the reasons for the relatively few indications for ap-
plying PMMCEF for reconstruction in of the upper arm.

This flap can be used to cover defects on the more dis-
tal side of the upper arm by designing the skin paddle
on the deep fascia of the rectus abdominis muscle, as re-
ported previously® . In addition, the size of the skin
paddle is limited when the donor site is planned to be
closed directly. In such cases, the skin graft to the donor
site or on the muscle of the flap should be prepared in

proportion to the size of the defect.

Conclusion
PMMCF can serve as a workhorse to reconstruct skin
and soft tissue defects in the proximal side of the upper
arm. However, the design of the skin paddle and the arc
of rotation should be examined well before surgery, and
the possibility of some adverse effects, such as limitations
of the range of movement in the shoulder joint, should

be kept in mind.
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