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Background: Reconstruction of the skin defects of malar region
poses some challenging problems including obvious scar formation,
dog-ear formation, trapdoor deformity and displacement of surround-
ing anatomic landmarks such as the lower eyelid, oral commissure,
ala nasi, and sideburn.
Purpose: Here, a new local flap procedure, namely the reading
man procedure, for reconstruction of large malar skin defects is
described.
Materials and Methods: In this technique, 2 flaps designed in an
unequal Z-plasty manner are used. The first flap is transposed to the
defect area, whereas the second flap is used for closure of the first
flap’s donor site. In the last 5 years, this technique has been used
for closure of the large malar defects in 18 patients (11 men and
7 women) aged 21 to 95 years. The defect size was ranging between
3 and 8.5 cm in diameter.
Results: A tension-free defect closure was obtained in all patients.
There was no patient with dog-ear formation, ectropion, or distor-
tion of the surrounding anatomic structures. No tumor recurrence
was observed. A mean follow-up of 26 months (range, 5 mo to 3.5 y)
revealed a cosmetically acceptable scar formation in all patients.
Conclusions: The reading man procedure was found to be a useful
and easygoing technique for the closure of malar defects, which
allows defect closure without any additional excision of surround-
ing healthy tissue. It provides a tension-free closure of considerably
large malar defects without creating distortions of the mobile ana-
tomic structures.
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I n the reconstruction of the malar defects, there are 3 major aims to
be achieved: (1) healthy skin coverage with color and texture

match, (2) tension-free closure without displacement of the neigh-
boring mobile facial structures, and (3) acceptable scar formation
camouflaged in the natural skin lines of the face. Because they
provide better aesthetic and functional results by using neighboring
alike skin, local flap procedures such as the Limberg flap, Mustar-

dee cheek flap, nasolabial flap, cervicofacial flap, rotation, and VYY
advancement flaps have been used to reconstruct defects of the
malar region where a primary closure is not possible.1Y11 However,
most of these procedures fail to gain a tension-free closure in the
reconstruction of large malar defects and often cause secondary
cosmetic and functional problems resulting from distortion of the
surrounding mobile facial structures such as the lower eyelid, oral
commissure, and ala nasi. Here, we present our 5 years of clinical
experience with the use of a new local flap technique, namely the
reading man procedure,6 in the reconstruction of large malar
defects.

SURGICAL TECHNIQUE
In this technique, 2 skin flaps designed in an unequal Z-plasty

manner are used. In the surgical plan, the flaps are positioned as the
incisions to be placed in alignment with the relaxed skin tension lines
in the malar region (Fig. 1A). To ensure this result, the central limb
of the unequal BZ[ should be placed perpendicular to these lines
(Fig. 1B). Once its direction is decided, the central limb of the un-
equal Z-plasty is drawn as an imaginary tangential line passing
through the margin of the circular defect. The length of the central
limb of the Z-plasty is designed to be 50% longer than the diameter
of the circular defect. Beginning from the free end of this line, ano-
ther imaginary line is drawn as the first lateral limb with an angle of
60 degrees. Then, beginning from the other end of the central limb,
the second lateral limb is drawn with an angle of 45 degrees. With
this design, 2 skin flaps (f1 and f2) are obtained (Fig. 1C). The flaps
are elevated through the supramuscular plane as pure cutaneous
flaps by paying maximum attention to not disturb the underlying
branches of the facial nerves. Once the flaps are elevated, the f1 is
moved to the defect area, and the f2 is transposed to cover the first
flap’s donor site. A suction drain is placed beneath the skin flaps
as required, and the skin closure was done in a 2-layered fashion
(Fig. 1D).

CLINICAL MATERIAL
For 5 years, the reading man procedure was successfully used

for reconstruction of large malar defects in 18 patients (11 men and
7 women), aged 21 to 95 years, in our clinic. Except 2 patients in
whom it was used for the closure of malar defects resulting from
excision of ugly facial scars, the technique was used for excisional
defects after removal of skin cancers such as squamous cell carci-
noma in 8 patients, basal cell carcinoma (BCC) in 5 patients, and
malignant melanoma in 3 patients. Surgical excision of the lesions
is performed with 1 to 1.5 cm of intact margin in patients with squa-
mous cell carcinoma, 0.5 to 0.8 cm in patientswith BCC, and 3 to 4 cm
in patients with malignant melanoma. The defect sizes were ranging
from 3 to 8.5 cm in diameter. All patients were operated on under
local anesthesia with 1% lidocaine solution.

RESULTS
In all patients, a successful tension-free closure of the defect

was obtained. All patients healed uneventfully with no flap necrosis
or infection. There was no patient with dog-ear formation and distor-
tion of neighboring facial anatomic landmarks. Because the defects
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were closed with alike local skin, an excellent skin match was ob-
tained. A mean follow-up of 26 months (range, 6 mo to 3 y) revealed
a durable skin coverage with fine scars in all patients. There was no
tumor recurrence and no patient requiring secondary surgery.

Illustrative Clinical Reports

Patient 1
A 65-year-old woman presented with a BCC sized 4 � 5 cm2

on her right malar region (Figs. 2A, B). Surgical plan was done as
shown in Figure 3A. Under local infiltration anesthesia with 1%
lidocaine, the lesion was excised with 8 mm of healthy skin on each
border of the lesion (Fig. 3B). Then, 2 flaps were elevated as pure
cutaneous flaps in an unequal Z-plasty manner (Fig. 3C), and the
first flap is transposed to the defect area, whereas the second flap
was used to cover the donor site of the first flap (Fig. 3D). Skin closure
was done in a routine manner. The patient healed with no compli-
cation. There was no recurrence of tumor during 1 year of follow-up.
Physical examination at that time revealed fine scars with no distortion
of the surrounding mobile anatomic structures (Figs. 4A, B).

Patient 2
A 51-year-old man presented with an ugly, hyperpigmented,

and depressed scar on his left malar region (Fig. 5A). After surgical
plan as shown in Figure 5B, the scar was excised under local anes-
thesia. The resultant defect was 3.2 � 4.1 cm2 (Fig. 6A). After flap
elevation and a careful hemostasis, a tension-free closure of the de-

fect was achieved by transposing the flaps in an unequal Z-plasty
manner as described in the surgical technique (Fig. 6B). The patient
healed uneventfully. Physical examination revealed a very pleasant
aesthetic result without any distortion of the surrounding mobile an-
atomic structures at 3 months postoperatively (Figs. 7A, B).

DISCUSSION
Until now, many reconstructive procedures differing from

skin graft to microsurgical free tissue transfers have been described
to achieve the best cosmetic and functional results in the closure of
malar defects where primary closure is impossible. However, re-
construction of large malar defects presents some particular diffi-
culties because of the unique anatomic features of the region. It
has a convex contour and is exposed in any directions. Because of
the color and textural differences of the malar region, it is easy to
achieve a poor skin match after local flap transfer or skin grafting,
if due care is not taken. Moreover, in male patients, the beard line
and sideburns are the definitive anatomic landmarks that should
not be altered in reconstruction. The hair-bearing skin transferred
to nonYhair-bearing cheekbone areas may result in a major aes-
thetic problem to the patients. In reconstruction of the malar region,
one another important point is to justify the thickness of the flap
as close as possible with the defect area to avoid contour irregulari-
ties. Scars on this region are very likely to be obvious, and therefore,
if possible, they should be placed in the lines of minimal relaxed
tension or in the aging lines. As another critical issue to be considered
during reconstruction, the malar region is surrounded by several
mobile anatomic structures and important facial units such as the
lower eyelid, medial cantus, ala nasi, upper lip, and oral commissure.
Closure of malar defects under tension often leads to secondary aes-
thetic and functional problems resulting from distortions of these
neighboring mobile anatomic structures.

The ability to close a malar defect by primary suturation
depends on the laxity of regional integument and availability of
excess skin. Although it is often an appropriate procedure without
any problem in elder patients, primary closure of large malar defects
vertically usually poses lower eyelid distortion and ectropion in
young patients with relatively lesser skin laxity.1,3,6 In addition,
primary closure of large defects may also cause distortions of other
mobile anatomic landmarks mentioned previously. To prevent seri-
ous secondary aesthetic and functional problems, the authors believe
that the limits of primary closure should not be forced in the re-
construction of large defects of the malar region. Wide undermin-
ing and stretching of the wound margins should also be avoided
for the closure of the malar region in young individuals because
such an attempt may cause secondary problems such as wound

FIGURE 1. Design of reading-man-flap procedure adapted to
the malar region. A, Defect. B, The flaps are designed as the
incisions to be placed in alignment with the relaxed skin
tension lines (RSTLs) in malar region. To ensure this result,
the central limb of the unequal ‘‘Z’’ should be placed
perpendicular to these lines. C, Once its direction is decided,
the unequal Z-plasty is drawn with 45 degrees/60 degrees
as the central limb of Z-plasty passing through the margin of
the circular defect. The length of the central limb of the
Z-plasty is designed to be 50% longer than the diameter of
the circular defect. With this design, 2 skin flaps (f1 and f2)
are obtained. D, Once the flaps are elevated, f1 is moved to
the defect area, and f2 is transposed to cover the first flap’s
donor site, and the skin is closed.

FIGURE 2. Patient 1. A and B, A 65-year-old woman with
BCC sized 4 � 5 cm2 on her right malar region.
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dehiscence due to tension at closure line and a widened scar at a
later term.

Skin graft harvested from the supraclavicular or postauricular
region has been reported as one of the reconstructive alternatives to
cover malar defects.1Y3,6,7,12 However, the skin of the malar region
is smooth, hairless, and shiny, and its color is frequently pink and
telangiectatic. Use of skin grafts in malar reconstruction often
results in visible texture mismatch and color and contour changes.
Such a poor aesthetic result on a highly exposed facial subunit may
cause significant distress to the patient. On the other hand, recon-
struction of large malar defects with a skin graft may create serious
secondary deformities such as ectropion, scleral show, or distortion
of the oral commissure due to graft contracture at a later term.2,3,6

Because of these reasons, the authors believe that skin grafting is
not an appropriate surgical option for most patients with large malar
defects.

Because they use the neighboring alike skin, which is similar
in color and texture with the defect area, local flap procedures have
been accepted as the surgical method of choice in the reconstruction
of large malar defects, today.1,3,6 Many local flap procedures in-
cluding the Limberg flap, VYY advancement flap, transposition flap,
Mustardee cheek flap, and the nasolabial flap have been used for
closure of malar defects.1Y11 However, they often result in a remark-
able tension in closure because these techniques attempt to close the
defect by means of only 1 single flap with extensive undermining
and stretching of wound margins. This naturally results in an in-
crease in the risk of flap necrosis, wound dehiscence, and scar for-
mation. Moreover, borrowing the soft tissue required for defect
closure from only 1 direction allows further problems including
dog-ear formation, ectropion, and distortion of mobile anatomic land-
marks as mentioned previously.6

A bilobed flap designed over the lateral cheek and pre-
auricular regions may be considered as an alternative technique for
reconstruction of malar defects with alike skin. Although it has
been reported as a very useful procedure by many colleagues,1,3

the authors do not recommend the use of bilobed flap for the re-

construction of malar defects because it requires an extensive
dissection and a relatively more complicated surgery. The bilobed
flap technique is especially not favorable in male patients because
of the risk of transferring hair-bearing skin into a nonYhair-bearing
malar region.3,7 Moreover, the resultant scar of a bilobed flap is
considerably longer than that of the reading man procedure. As
another important disadvantage, the bilobed flap procedure is more
likely to cause a trapped-door deformity due to the contraction of
the semicircular incisional scars in a later term.3 Although it has
been reported to be useful for small and moderate defects, a VYY
advancement flap is almost ineffective for large malar defects.1,2

When the VYY advancement flap is designed inferiorly to the de-
fect, it may cause ectropion or scleral show resulting from trac-
tional forces of the vertical scar. Lateral rotation flap described
by Mustardee1 is another very useful surgical method for senile
patients who have age-related laxity of the cervicofacial skin.
However, its use is limited in young patients with large defects.
Moreover, it requires extensive dissection involving almost the en-
tire half of the face, exposing the branches of the facial nerves.
In addition, it may result in a pin-cushioning problem related with
tangential fibrosis under the widely undermined facial skin.

Although it has been reported as a useful 1-stage surgical
option in malar reconstruction, use of an island forehead flap13

often leads to poor aesthetic and functional outcomes because the
forehead skin is remarkably pale and texturally not similar with
the malar skin. In addition, the donor area requires a skin graft that
leaves a remarkable secondary cosmetic deformity. Distant flaps
from cervical and pectoral regions have been used for closure of
malar defects by some colleagues.1,2,11 Although these pedicled
flaps may provide an almost adequate color and texture match for
coverage of large malar defects, their use is limited because they
require 2 surgical stages.

Local flap procedures using alike neighboring skin should
be considered as the first choice in the reconstruction of malar

FIGURE 4. A and B, Late postoperative view after 1 year.

FIGURE 5. Patient 2. A, A 51-year-old man presented with
an ugly, hyperpigmented, and depressed scar on his left
malar region. B, Surgical plan.

FIGURE 3. A, Surgical plan. B, Excisional defect, 5 � 6 cm2 in size. C, Incisions and flap elevation with supra-superficial muscular
aponeurotic system dissection. D, Transposition of the flap.
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defects where primary closure is not possible. The reading man flap
is a new local flap procedure first described by Mutaf et al6 for the
reconstruction of skin defects of various anatomic regions of the
body. This is the first report on the use of this new procedure for
malar reconstruction. As a major difference from other local flap
procedures, in this procedure, 2 skin flaps obtained with an unequal
Z-plasty design are used. One of these flaps is used for the defect
closure and the other one is used for the closure of the donor site
of the primary flap. Using 2 skin flaps designed in an unequal
Z-plasty manner, this procedure increases the amount of tissue
relaxation, and the defect closure is obtained with a remarkably
lesser tension. In conclusion, the reading man procedure seems to
be a useful alternative for tension-free closure of the malar defects
without excision of additional healthy tissue. It distributes tension
and minimizes the risk of tissue distortion and displacement of the
neighboring mobile anatomic landmarks.
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FIGURE 6. A, Excisional defect. B, Elevation of flaps with
supra-SMAS dissection. C, Transposition of flaps.
D, View after suturation.

FIGURE 7. A, Postoperative oblique view of the patient at
3 months after surgery. B, Postoperative lateral view of the
patient at 3 months after surgery.
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