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Abstract

Background: Perforator flaps are thin free-tissue transfers consisting of skin and
subcutaneous tissue which have the advantage of decreasing donor site morbidity. We have
reconstructed postburn scar contractures using “propeller flaps” of the remaining healthy skin
around the recipient sites. In this paper, we report on two cases and describe the concept of
using “perforator flaps” and “propeller flaps” together as what are called “perforator pedicled
propeller (PPP) flaps.”

Cases: Patient 1 was an 18-year-old man with a sacral pressure ulcer. The soft tissue
defect was reconstructed with a rotated superior gluteal artery PPP flap. Patient 2 was a 53-
year-old woman who presented with an open fracture of the right elbow. The skin defect over
the fracture was covered with a rotated deep brachial artery PPP flap raised on the lateral
upper arm.

Conclusion: The PPP flaps are useful for burn reconstruction and repairing various types
of wound. Moreover, microsurgery is unnecessary. The PPP flap may be classified into two
types: the central axis type and the acentric axis type. The central axis PPP flap is significant
when used as a 90-degree-rotation island flap, and the acentric axis PPP flap is significant
when used as a 180-degree-rotation island flap. Both types are easy to harvest and useful for
repairing various kinds of wound.

(J Nippon Med Sch 2007; 74: 367-371)
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Introduction

Perforator flaps have the advantages of
minimizing donor site morbidity and being versatile
owing to their thinness. Perforator flaps are usually
used as free flaps but may also be used as pedicled
flaps for reconstructing contiguous recipient sites™.

We have reconstructed postburn scar contractures

using “propeller flaps” of the remaining healthy skin
around the scar and wound. The flaps were
elevated as island flaps, and recipient sites were
covered with the rotated flap or skin grafts. The
subcutaneous pedicle under the center of the flaps
allows these methods to be characterized as “central

5

axis flap methods”” These methods are easily

adapted to restore function and improve the

appearance of scar contractures. In this report, we
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Fig.1 The scheme of the PPP flap

a: Central axis type
The pedicle is located in the center of the flap.
This type of flap can rotate 90 degrees to release
contractures or cover skin defects.

b: Acentric axis type
The pedicle is located on an acentric portion of
the flap. This type of flap can rotate 180 degrees
and cover skin defects at some distance.

describe the concept of simultaneously using
“perforator flaps” and “propeller flaps” called
“perforator pedicled propeller (PPP) flaps”. These
PPP flaps are useful for burn reconstruction and for
repairing various types of wound. Moreover,
microsurgery is not necessary because the flaps are
the same size as free perforator flaps. In this report,
we discuss the usefulness of and indications for PPP

flaps.

Methods

The PPP flap can be obtained from every part of
the body, enabling the harvesting of larger flaps if
required. Doppler flowmetry is useful for identifying
perforators preoperatively. The PPP flap is classified
into two types on the basis of the position of the
perforator pedicle (Fig. la). The first type is the
“central axis type,” which is similar to our original
propeller flap (Fig. 2)". The pedicle is in the center of
the flap, and recipient sites may be covered by 90-
degree rotation of the flap (Fig. 3a, b and c¢). These

flaps are especially useful for simultaneous release of
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Fig. 2 The scheme of the conventional “propeller
flap” method

The flaps are elevated as island flaps, and recipient
sites are covered with a rotated flap and skin grafts.
The subcutaneous pedicle under the center of the
flaps allows these methods to be characterized as
“central axis flap methods.”

bilateral side band contractures, and the wound next
to the flap may be covered with the flap (Fig. 3c).
However, covering the donor sites proved to be
somewhat difficult, and skin grafts were sometimes
required. This problem was overcome by small
lobules attached to the sides of the propeller flaps,
thus reducing the necessity of free skin grafts’.

In the second type of flap, the pedicle is located on
an acentric portion of the flap (acentric axis type)
(Fig. 1b). This type was reported by Teo at the first
Propeller Flap Workshop in India® The flap can
cover a wound on an extension of the longitudinal
axis of the flap by 180-degree rotation (Fig. 3d) and
is useful for treating wounds of the limbs because
long flaps can be designed on the longitudinal axis of
limbs. Moreover, the donor site can sometimes be
closed primarily.

Pedicles of both types of flap do not need to be
refined as complete vascular pedicles if perforators
are present. However, in the “acentric axis type,” the
pedicle should be refined wherever possible to allow

180-degree rotation.
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Fig. 3 The scheme of PPP flap rotation
The figures show typical uses of the central axis (a,
b, and ¢) and acentric axis flaps (d). Usually, the
central axis PPP flap is indicated for simultaneous

bilateral band contracture release (a), in the vertical
direction (b), and simultaneous bilateral wound
closure (c). These central axis PPP flaps sometimes
require small skin grafts to close the donor sites.
The acentric axis PPP flap is useful for covering a
wound on a line extending along the longitudinal
axis of the flap by a 180-degree rotation (d). This
type of flap is useful for wounds of the limbs because
flaps can be designed on the longitudinal axis of
limbs and the donor site can sometimes be closed
primarily.

a, b: Contracture release using a central axis PPP flap
c: Covering a skin defect with a central axis PPP flap
d: Covering a skin defect with an acentric axis PPP

flap
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Fig.4 Patient 1
An 18-year-old man with a sacral pressure ulcer that
was repaired with a rotated superior gluteal artery
PPP flap. The perforator pedicle was located on an
acentric portion of the flap, and the pedicle was
refined to a complete vascular pedicle. The donor
site could be closed easily. The flap survived, and
the pressure ulcer did not recur.
a: Intraoperative view
b: Immediate postoperative view
c: One-year postoperative view
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Case Reports

Case 1

A sacral pressure ulcer developed in an 18-year-
old man who had sustained a C5-C6 spinal cord
injury after diving into a swimming pool and hitting
his head against the bottom. After the debridement
of necrotic tissue in the sacral ulcer, the skin and
soft tissue defects were reconstructed with a rotated
superior gluteal artery PPP flap (Fig. 4a). The
perforator pedicle was located on an acentric portion
of the flap, and the pedicle was refined as a
complete vascular pedicle. After 180-degree rotation,
no kinking of the perforator was observed, and the
flap was sutured (Fig. 4b). The donor site could also
be closed primarily. The flap survived completely,

and pressure ulcer did not recur (Fig. 4c).

Case 2

A 5H3-year-old woman presented with an open
fracture of the right elbow. Her right elbow had
struck the door during an automobile accident.
There was a bone defect of the right olecranon and
a 6 X 4-cm skin defect. A bone tip harvested from
ilium was grafted to the right olecranon using
stainless steel wire. The skin defect over the
fracture was covered with a rotated PPP flap raised
on the lateral upper arm (Fig. 5a). The perforator
was derived from the deep brachial artery; thus, this
flap can be called a “deep brachial artery PPP flap.”
The perforator pedicle was located on an acentric
portion of the flap, and the pedicle was refined as a
complete vascular pedicle (Fig. 5b). After 180-degree
rotation, no kinking of the perforator was observed,
and then the flap was sutured (Fig. 5¢). The donor
site could be closed primarily, and the flap survived

completely.

Discussion

In the original propeller flap method, 90-degree
rotation of the flap with a small subcutaneous
pedicle in the center portion could be used to release
contractures’. Recently, a similar rotation-flap

method was described by Suzuki et al. as a kind of
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Fig. 5 Patient 2
A 53-year-old woman had an open fracture of the
right elbow. After free bone grafting, a skin defect

over the fractures was covered with a rotated PPP
flap raised on the lateral upper arm. The perforator
was derived from the deep brachial artery. Thus, we
could call this flap a “deep brachial artery PPP flap.”
The flap survived completely, and the donor site
could be closed primarily.

a: Preoperative view

b: Intraoperative view

¢: One-month postoperative view

subcutaneous pedicled flap for scar contracture
repair in the nasal root, although the flap was
extremely small’. These flaps have improved and

are widely used for postburn reconstruction®™.
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They are also useful for revision of mild, localized
scar contractures. Tension of the recipient sites may
be turned 90 degrees with flap rotation, allowing
dramatic improvements to be achieved through only
simple manipulations.

Teo® has extended this technique and reported his
flap at the first Propeller Flap Workshop in India in
2006  (this established by
Balakrishnan at the Right Hospital in Chennai). This

workshop  was

flap is a perforator pedicled island flap capable of
covering a wound at some distance by 180-degree
rotation (Fig. 1b). The flap may be designed for
limbs and for every part of the body where
perforators exist'. This type of flap is quite useful
for wounds of limbs because flaps may be designed
on the longitudinal axis of limbs and donor sites can
sometimes be closed primarily. In our two cases,
donor sites could be closed primarily. The perforator
pedicle on the acentric axis flap should be identified
with Doppler flowmetry preoperatively and should
be refined wherever possible for ease of 180-degree
flap rotation.

The most important advantage of the PPP flap is
easy manipulation, which eliminates the need for
microsurgery. The flap may be harvested at an
appropriate size, even as large as large free
perforator flaps. Lastly, the definition of the “propeller
flap method” must be determined. If a propeller-
shaped island flap with a narrow subcutaneous pedicle
or a perforator pedicle, in spite of its location, is not
always in the central portion of the flap, conventional
local flap methods, including the advancement flap
method and the transposition flap method, should
also be included in the “propeller flap method.”

10.

11.
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