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Locating appropriate recipient vessels for anastomosis of flap
vessels near lesions can be challenging during the reconstruc-
tion of radiation-damaged tissues using free flaps, and the
vascular pedicle length of the flap can be insufficient. How-
ever, under these conditions, flap reach can be extended by
completely dividing it from the main flap using a perforator-
pedicled propeller (PPP) flap technique. Furthermore, this
technique can be used to optimizeflap configurations, such as
the shape and direction of the transplant.

In the present case, a thoracodorsal artery perforator (TAP)
flap was harvested from within a free latissimus dorsi mus-
culocutaneous (LDMC) flap, and a nuchal radiation ulcer
defect was successfully reconstructed without complication.
Herein, we report the clinical and surgical details of this case.

Case Report

A 54-year-old man was admitted to our department com-
plaining of an intractable nuchal ulcer in May 2006. He had
received radiotherapy (60 Gy in total) and had undergone
surgery for a nuchal squamous cell carcinoma at another
hospital 11 years ago. About 10 years after radiotherapy, an
ulcer appeared and grew with time. The patient complained
of severe nuchal pain and stiffness, and an insufferable smell.
Computed tomography analyses showed partial necrosis on
the trapezius muscle and on spinous processes of the cervical
spine. Tissue debris was removed during the first stage of the
operation in June 2006, and 4 weeks after debridement a
deep, oval, bowl-shaped soft tissue defect of approximately
13 � 8 cm remained. Subsequently, the cervical spine was

exposed at its base, revealing a bowl-shaped defect compris-
ing shallow occipital and deep nuchal parts (►Fig. 1).

Surgical Procedure

Surgery was designed to reconstruct the oval- and bowl-shaped
soft tissue defect on the neck using a free LDMCflap. The carotid
trigonewas initiallydissected toobtain suitable recipient vessels,
but extensive radiation-induced fibrosis was observed, and the
transverse cervical artery and external jugular vein in the
supraclavicular fossawere chosen as recipient’s vessels. Because
the transverse cervical artery is relatively distal from nape and
occipital regions, vertical placement of the LDMC flap at the
longitudinal oval defect would require addition of a vein graft.
Therefore, a division of the free LDMC flap into two parts to
obtain a thick free LDMCflap and a thinTAP flapwas considered
to optimize the long axis and the thickness of the transplant for
oval and uneven tissue defects (►Fig. 2).

The free LDMC flapwas then harvested, and vascular anasto-
mosis was performed to cover the deep nuchal defect. The TAP
flap was then divided into two perforators as a secondary flap
from the distal half of the free LDMC flap, and was rotated
approximately 90 degrees clockwise using the PPP flap tech-
nique to cover the shallow occipital defect (►Fig. 3, upper and
lower center). Consequently, the long axes of the transplants
were adjusted to fit that of the oval tissue defect (►Fig. 3, right).
Accordingly, the deep nuchal defect was filled with the thick
LDMC flap and the shallowoccipital defect was coveredwith the
thin TAP flap simultaneously in a one-stage procedure without
lengthening the vascular pedicle with a vein graft.
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Results

Both flaps survivedwithout complication, and the nuchal and
occipital defects were repaired using a LDMC flap of approxi-
mately 12 � 5.5 cm and a TAP flap of 10 � 8 cm (►Fig. 4).

On the 9-year follow-up visit, the ulcer had not recurred
and no pain or restriction due to contracture was noted with
motion. Moreover, the transplant retained a good contour
without additional defatting.

Discussion

Flap-transfer using the PPPflap technique is less invasive than
that using the conventional flap techniques that were de-
scribed by Hyakusoku et al in 1991.1Moreover, Jakubietz et al
and Wong et al improved this technique with an acentric
propeller flap by rotating the flaps by approximately 180

Fig. 1 Preoperative findings. (Left) An oval tissue defect measuring 13 � 8 cm remained 4 weeks after debridement. (Right) The defect
comprised a shallow occipital part and a deep nuchal part.

Fig. 2 Schema of the technique. The TAP flap was separated from the
distal part of the free LDMC flap. LDMC, latissimus dorsi musculocu-
taneous; TAP, thoracodorsal artery perforator.

Fig. 3 Harvested free LDMC flap. (Left) The dotted straight line indicates the dividing line. One asterisk indicates the LDMC flap and two asterisks
indicate the TAP flap; (center) completion of the TAP flap with the harvest of two perforators; (right) 90 degrees counterclockwise rotation of the
divided TAP flap. LDMC, latissimus dorsi musculocutaneous; TAP, thoracodorsal artery perforator.
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degrees to cover longer defects with the PPP flaps.2,3 We
combined this technique with a free LDMC flap to expand the
range of reach so that large defects could be reconstructed at a
distance from recipient’s vessels.

This combined flap could be referred to as a “chimeric
flap,” and comprises multiple flaps that depend on a single
vascular pedicle.4 Generally, the purpose of chimeric flaps is
to allow other functions of the transplant tissue. Hence,
multiple flaps often need to be harvested and vascular
anastomosis procedures are required to connect them.

In contrast, the purpose of the present technique was to
extend the range of the musculocutaneous (MC) flap, which
can reach and optimize the shape or direction of the defect
after complete division from the main flap. In addition, this
method does not require additional vascular anastomoses
and can be applied to various MC flaps for which perforators
are available, such as latissimus dorsi, gluteus maximus,
vastus lateralis, and rectus abdominis flaps.

Usually, the muscles of MC flaps can be used to fill deep
defects and cover dead space. However, in some cases, MC
flaps were too bulky and led to cosmetic problems. In
contrast, the perforator flap without muscle tissue is suitable
for filling shallow lesions.5 The present procedure has advan-
tages of both perforator and MC flaps, and the free LDMC flap
was used to fill the deep soft tissue defect of the neck,
whereas the TAP flap was used to cover the shallow occipital
defect (►Fig. 3). Adequate reconstruction of uneven surfaces
is difficult with a single flap, and the present novel approach
offers an effective solution. To the best of our knowledge, this
is the first report to show coverage of nuchal and occipital

defects with a TAP flap within a free LDMC flap without
lengthening the vascular pedicle. Hence, we recommend the
use of this approach to expand the reach of musculocuta-
neous flaps using a PPP flap technique.

Note
This articlewas presented at the 5th Congress of theWorld
Society of Reconstructive Microsurgery (WSRM); 25–27
June, 2009; Okinawa, Japan. The authors have no conflict of
interest or financial disclosures. No funding was utilized
for the preparation of this article.
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Fig. 4 Appearance of the nape 2 years after surgery. (Left) Nuchal and occipital defects were repaired with an LDMC flap (one asterisk) of
12 � 5.5 cm and a TAP flap (two asterisks) of 10 � 8 cm. (Right) The thick LDMC flap was used to fill the deep nuchal soft tissue defect, and the
thin TAP flap was used to cover the shallow occipital defect and gave a natural contour. LDMC, latissimus dorsi musculocutaneous; TAP,
thoracodorsal artery perforator.
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