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Background: The infraorbital region is a unique facial subunit surrounded
with several important structures, such as the lower eyelids, oral commissure,
ala nasi, and the sideburns. The potential for distortion of these neighboring
anatomic landmarks and the absence of natural creases where incisional scars
can be camouflaged make reconstruction of large infraorbital defects a
challenge.
Purpose: A new local flap procedure for reconstruction of large infraorbital
skin defects, named Mutaf triangular closure technique, is described.
Material and Method: In this procedure, the defect is surgically converted
to a triangle in shape. Then, the triangular defect is closed by transposition
of 2 skin flaps designed in an unequal Z-plasty manner. Over 4 years, this
technique has been used for closure of the infraorbital defects in 12 patients
(7 men and 5 women), aged 28 to 83 years. The defect size ranged between
1.7 and 8 cm in diameter.
Results: A tension-free defect closure was obtained in all patients. All flaps
healed with no complications. No patient had “dog-ear” formation, ectro-
pion, scleral show, or distortion of the surrounding anatomic structures. A
mean follow-up of 18 months (5 months–3.5 years) revealed an aesthetically
acceptable scar formation in all patients.
Conclusions: The Mutaf triangular closure technique seems to be a useful
procedure for the closure of considerably large infraorbital defects with alike
local tissue. It provides a tension-free closure without displacement and/or
distortion of the neighboring mobile anatomic structures.
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Several local flap procedures, including the Limberg flap, Mus-
tarde cheek flap, nasolabial flap, cervicofacial flap, rotation and

V-Y advancement flaps, have been described to achieve the best
aesthetic and functional outcomes in the closure of infraorbital
defects where a primary closure is not possible.1–11 However, most
of these procedures fail to provide a tension-free closure in the
reconstruction of large infraorbital defects and often cause second-
ary aesthetic and functional problems resulting from distortion of the
surrounding mobile facial structures such as the lower eyelids, oral
commissure, and ala nasi. Thus, the closure of large infraorbital
defects still remains a formidable challenge and new procedures are
needed. In this article, we present our 5 years of clinical experience
with the use of a new local flap procedure, Mutaf triangular closure
technique,12 in reconstruction of large infraorbital defects.

SURGICAL TECHNIQUE
First, the shape of the skin defect is surgically converted to an

acute triangle as illustrated in Figure 1. Then, using a ruler and a
sterile skin marker, the flaps are designed on the area of skin defect
of the patient. An imaginary point (x) is defined on the longest
margin of the triangle as the distance from the corner to this
imaginary point is almost equal to the base of the triangle. Then,
using an unequal Z-plasty (45°/65°) design, 2 triangular flaps,
designated as f1 and f2, are obtained. As required, the lateral limb of
flap 2 is slightly extended (y) to equalize the limbs of the Z-plasty.
While making a decision about surgical design, the relationships
between the resultant scars and the facial contour lines should be
taken into consideration. The flap should be designed as the final
scar lines to be in alignment with the contour lines as possible.
Moreover, directions of the resultant scar lines should be planned
carefully to avoid distortion of the surrounding anatomic structures
with the effect of scar contracture in late term. Once the flaps are
designed, the f1 is transposed over the defect area, while the f2 is
used to cover the donor defect of the f1. As required, the flaps are
fixated to the periosteum of the infraorbital rim with 4/0 nylon
suspension sutures to prevent ectropion of the lower eyelid. The
wound closure is done in layers, using 5/0 vicryl for subcutaneous
layer and 6-0 polypropylene for the skin.

CLINICAL MATERIAL
Over 3 years, Mutaf triangular closure procedure was suc-

cessfully performed in our clinic in 12 cases (7 men and 5 women)
aged from 28 to 83 years. It was used after excision of squamous cell
carcinoma in 4 patients, basal cell carcinoma (BCC) in 7 patients,
and malignant melanoma (MM) in 1 patient. Surgical excision was
performed with 0.5 and 1 cm of intact margin in the patients with
BCC and squamous cell carcinoma, respectively, whereas tumor
excision was done with a 3 cm of intact margin in the patient with
MM. The size of the resultant defects ranged from 1.7 to 8 cm in
diameter. Three of the male patients were smokers.

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

was obtained without any distortion of the surrounding mobile
anatomic structures. There was no patient with “dog ear” formation.
All patients healed uneventfully with no flap necrosis or infection.
Because the defects were closed with similar neighboring skin, an
excellent skin match was obtained. A mean follow-up of 18 months
(3 months–3.5 years) revealed superior aesthetic results with fine
scars in all patients. In late term, there was no recurrence and no
patient required secondary surgery.

Illustrative Case Reports
Case 1

A 41-year-old woman presented with a BCC of 2 � 2.3 cm
on her right infraorbital region and a dermal neavus placed on the
nasolabial sulcus (Fig. 2A). The surgical plan was initiated as shown
in the Figure 2B. Under local infiltration anesthesia with 1% lido-
caine solution, the lesion was excised in shape of an acute triangle
with 5 mm of healthy skin on each border of the lesion (Fig. 2C).
Then, 2 flaps were elevated as pure cutaneous flaps in an unequal
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Z-plasty manner (Fig. 2D) and the first flap was transposed to the
defect area while the second flap was used to cover the donor site of
the first flap (Fig. 2E). Elliptical excision and primary suturation was
the method chosen for treatment of the dermal neavus placed on
nasolabial sulcus (Fig. 2F). The patient healed with no complication.
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. 2G
and H).

Case 2
A 55-year-old woman was referred to us with the diagnosis of

MM on her right infraorbital region. The lesion was biopsied at an
outside center 2 weeks before and pathologic examination revealed
MM with a thickness of 4 mm in Breslow classification. Surgery was
planned as shown in the Figure 3A. Under general anesthesia, lesion
was re-excised with a 2.5 cm of intact margins. The resultant defect
was 6 � 8 cm (Fig. 3B). Two flaps were elevated as pure cutaneous
flaps in an unequal Z-plasty manner as described in surgical tech-
nique (Fig. 3C). The first flap was transposed to the defect area,
whereas the second flap is used to cover the donor site of the first
flap (Fig. 3D). The patient healed with no complications. Physical
examination revealed a very pleasant aesthetic result without any
distortion of the surrounding mobile anatomic structures at 4 weeks
postoperatively (Figs. 3E and F).

Case 3
A 65-year-old female patient admitted to our clinic with a

BCC of 2 � 3.2 cm located at the medial infraorbital region just
inferior to the medial cantal region (Fig. 4A). Under local infiltra-
tion, anesthesia provided by 1% lidocaine solution with 1/200000
adrenaline, the cancer was excised with 5 mm of free margin. The
defect of 3 � 4 cm in size was covered with Mutaf triangular closure
procedure (Fig. 4B–E). The patient healed uneventfully. At 2 years
after surgery, a satisfactory cosmetic and functional result was
obtained with no recurrence of cancer (Fig. 4F).

Case 4
A 51-year-old woman presented with an infraorbital BCC of

2.5 � 3 cm (Fig. 5A). The lesion was excised with 0.5 cm of free
margin. The closure of the resultant defect was reconstructed with
the Mutaf triangular closure procedure planned horizontally (Fig.
5B–E). Almost invisible scars were obtained and neither ectropion
nor other functional complications were seen during 2.5 years of
follow-up (Fig. 5F).

DISCUSSION
In reconstruction of the infraorbital defects, there are 3 major

objectives to be achieved: (1) a healthy coverage with matched color
and texture; (2) a tension-free closure without distortion of the

FIGURE 1. Illustration showing design of Mutaf triangular closure technique. A, Flap design for vertically oriented infraorbital
defects. B, Flap design for horizontally oriented infraorbital defects. In this procedure, after extirpation of the lesion, the shape
of the skin defect is surgically converted to a triangle. An imaginary point (x) is defined on the longest margin of the triangle
as the distance from the corner to this imaginary point is almost equal to the base of the triangle. Then, 2 triangular flaps as
f1 and f2 are designed in an unequal Z-plasty (45°/65°) manner. As required, the lateral limb of the flap 2 is slightly extended
(y) to equalize the limbs of the Z-plasty. After flaps are elevated, the f1 is transposed over the defect area, while the f2 is used
to cover the donor defect of the f1. Illustration by Ertan Günal.
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FIGURE 2. Case 1. A, A 41-year-old woman with a BCC of 2 � 2. 3 cm on her right infraorbital region. B, Surgical plan. C,
Excisional defect. D, Insicions and flap elevation with supra-superficial muscular aponeurotic system dissection. E, Transposi-
tion of flaps. F, View after saturation. G, Early postoperative view after 1 month. H, Late postoperative view after 1 year.

FIGURE 3. Case 2. A, A 55-year-old patient with previously biopsied MM on her right infraorbital region and surgical plan. B,
Excisional defect (6 � 8 cm). C, Elevation of flaps with supra-SMAS dissection. D, Transposition of flaps. E, Postoperative ante-
rior view of patient at 4 weeks after surgery. F, Postoperative oblique view.
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surrounding mobile facial structures; and (3) minimal scar forma-
tion. Until recently, several reconstructive procedures, differing
from skin graft to microsurgical free tissue transfers, have been
described to achieve these goals in the closure of large infraorbital
defects where primary closure is impossible. However, reconstruc-
tion of large infraorbital defects presents some particular difficulties
because of the unique anatomic features of the region.

The infraorbital region is surrounded with a number of mobile
anatomic landmarks and important facial units such as the lower
eyelids, medial cantus, ala nasi, upper lip, and oral commissure. This
is an important factor making reconstruction of the infraorbital
region a difficult task for the surgeon, because the closure of
infraorbital defects under tension often leads to secondary aesthetic
and functional problems resulting from distortions of these neigh-
boring mobile anatomic structures. The possibility of primary clo-
sure of a skin defect depends on the laxity of regional integument
and availability of excess skin. Although it is often used without any
problem in elderly patients, primary closure of large infraorbital
defects usually leads to lower eyelid distortion and ectropion in
young patients with relatively lesser skin laxity.1,3,6 In addition,
other mobile anatomic landmarks, such as the medial cantus, upper
lip, and ala nasi, are also likely to be distorted in primary closure of

large defects. To avoid serious secondary aesthetic and functional
problems, the authors believe that the limits of primary closure should
not be forced in reconstruction of large defects of the infraorbital region.
Extensive undermining and stretching of the wound margins should
also be avoided for the closure of the infraorbital region in young
individuals.

The skin of the infraorbital region is thin and hairless. Thus,
skin graft harvested from supraclavicular or postauricular region has
been reported as one of the reconstructive alternatives to cover the
infraorbital defects.1,2,3,6,7,13 However, visible scars located at this
region may cause significant distress to the patient, as it is a highly
exposed facial subunit. Moreover, it causes an ugly, hyperpig-
mented, and depressed scar. Coverage of large infraorbital defects
with skin graft often results in serious secondary deformities such as
ectropion, scleral show, or distortion of the oral commissure due to
graft contracture.2,3,6 Because of poor functional and cosmetic
results and the above-mentioned potential problems, the author
believes that skin grafting is not an appropriate surgical solution for
the most of the patients with large infraorbital defects.

Since local flap procedures use the neighboring skin, which is
similar in color and texture with the defect area, these procedures
have been accepted as the method of choice in reconstruction of

FIGURE 4. Case 3. A, A 65-year-old patient with a BCC of 2 cm � 3.2 cm on her medial infraorbital region and surgical plan.
B, Defect. C, Elevation of flaps with supra-SMAS dissection. D, Transposition of flaps. E, Immediate postoperative view. F, Post-
operative view of patient at 2 years after surgery.
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large infraorbital defects, at present.1,3,6 A literature review revealed
that several local flap procedures including V-Y advancement flap,
transposition flap, Mustarde cheek flap, bilobed flap, and the naso-
labial flap have been used for closure of the infraorbital defects.1–11

However, they often result in a remarkable tension in closure, since
these techniques similarly attempt to achieve defect coverage by
means of a single flap borrowed from one direction with extensive
undermining and stretching of wound margins. This practically
means a higher risk of flap necrosis, wound dehiscence, and scar
formation. Moreover, borrowing the skin needed for defect closure
from only one direction leads to further problems, including dog ear
formation, ectropion, and distortion of mobile anatomic landmarks.6

A bilobed flap used for reconstruction of an infraorbital defect
is generally designed over the lateral cheek and preauricular regions.
Although it has been used by many colleagues, the authors do not
recommend the use of bilobed flap for reconstruction of the infraor-
bital defects because of the following reasons: (1) this procedure
causes remarkable and relatively longer scars3,5; (2) it may lead to
further aesthetic problems by transposing the hair-bearing skin from
the sideburn region to the infraorbital region3,7; and (3) there is high
risk of trapped-door deformity resulting from contraction of the
semicircular incisional scars.3

Although it is useful for the small and moderate defects, a
V-Y advacement flap is almost ineffective for large infraorbital

defects wider than 3 cm in diameter.1,2 The cheek flap is a very
useful alternative for older patients who have age-related laxity of
the cervicofacial skin. However, its use is limited in young patients
with large defects. Moreover, this procedure requires extensive
dissection involving almost the entire half of the face, exposing the
branches of the facial nerves.

Mutaf triangular closure technique was first described for
closure of large meningomyelocele in 2003.12 Using 2 skin flaps
designed in an unequal Z-plasty manner, this procedure maxi-
mizes the amount of tissue relaxation and the defect closure is
achieved with a remarkably lesser amount of tension. The Lim-
berg flap1,2,9,14,15 appears to be the first technique where Z-plasty
principle is used for the closure of skin defects. In this procedure,
the defect is surgically converted into a rhomboid by excision of
a considerable amount of healthy tissue, and closed with trans-
position of a single rhomboid flap. Since all the skin required for
resurfacing of the rhombic defect is borrowed from one direction,
this technique has often resulted in extensive tension on the
suture lines and displacement of surrounding mobile anatomic
landmarks. Although both the techniques similarly use an un-
equal Z-plasty design, there is an important difference between
our procedure and the Limberg technique. Positioning one of the
lateral limbs of the Z-plasty on the defect margin, the Limberg
technique delivers only one skin flap and achieves defect closure

FIGURE 5. Case 4. A, A 51-year-old patient with a BCC of 2.5 � 3 cm on her medial infraorbital region and surgical plan. B,
Horizontally oriented defect. C, Elevation of flaps. D, Transposition of flaps. E, Immediate postoperative view. F, Postoperative
view of patient at 2.5 years after surgery.
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with transposition of this single flap. The donor site is closed with
undermining and stretching of the wound margins, often under
high tension. In our procedure, however, planning the Z-plasty
separately on the neighboring skin and keeping all limbs of
Z-plasty apart from the wound margins, 2 skin flaps are obtained.
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, the amount of tissue relaxation provided by Z-plasty
maneuver is maximized, and the defect closure is achieved with
greatly reduced tension. Moreover, our technique borrows tissue
from all directions during defect closure. Thus, it distributes
tension and diminishes the risk of tissue distortion and displace-
ment of the neighboring mobile anatomic landmarks.

In conclusion, Mutaf triangular closure procedure seems to be
a useful alternative for tension-free closure of infraorbital defects
with different sizes and shapes.
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