
D
ow

nloaded
from

https://journals.lw
w
.com

/m
d-journalby

BhD
M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3i3D

0O
dR

yi7TvSFl4C
f3VC

4/O
AVpD

D
a8KKG

KV0Ym
y+78=

on
07/29/2021

Downloadedfromhttps://journals.lww.com/md-journalbyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC4/OAVpDDa8KKGKV0Ymy+78=on07/29/2021

Reconstruction of midface defects using local
flaps
An algorithm for appropriate flap choice
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Abstract
Background: Local flap surgery is commonly performed to cover defects with appropriate skin color and texture match. The
purpose of this study was to present an algorithm for choosing an appropriate flapwhen reconstructing amidface defect using a local
flap.

Methods:Between February 2013 and February 2019, 38 patients with midface defects underwent local flap surgery. All defects
larger than 3cm in diameter were reconstructed with perforator-based transposition flaps. Defects smaller than 3cm in diameter
were reconstructed differently depending on their location. Defects near the nasolabial fold (NLF) were reconstructed with perforator-
based transposition flaps, whereas defects just on the NLF were reconstructed with VY advancement flaps. Defects distant from the
NLF were also reconstructed with VY advancement flaps.

Results: Perforator-based transposition flaps were used in 22 cases and VY advancement flaps were used in 16 cases according
to our new algorithm. All flaps survived without any complications. The aesthetic results were superior for VY advancement flaps, with
higher patient satisfaction scores. The skin color match was similar for both flaps, but the contour was more natural in advancement
flaps than in transposition flaps. However, transposition flaps had the benefits of being able to cover relatively large defects and
allowing the donor scar to be hidden in a wrinkle line.

Conclusion: The most suitable local flap for coverage of a midface defect can be chosen based on the patient’s condition. By
following our algorithm, appropriate reconstructions can be performed, with satisfactory results.

Abbreviations: BCC = basal cell carcinoma, NLF = nasolabial fold, SCC = squamous cell carcinoma.

Keywords: advancement flap, algorithm, midface defect, transposition flap

1. Introduction

The midface is an area defined by borders composed of the
infraorbital rim, nasolabial fold (NLF), mandible lower border,
and preauricular crease.[1] Defects in this area result from various
causes, such as neoplasm excision or trauma.[2,3] As midface is
most prominent and perceptible part of face, reconstructing
midface defect requires both functional and esthetic outcomes.
To cover such defects, many reconstructive options, such as
primary closure, skin grafts, and local or free flaps, have been
used.[4–6] The options are usually chosen due to the size of defect.
Free flap cannot be inevitable for large defect and primary closure

is a suitable option for small defect enough to be closed without
tension. However, most of midface defect show moderate size
which cannot be closed primarily. For this reason, local flap and
skin graft are widely used options for covering midface defect.[7,8]

Among these, local flaps show superior results in terms of color
and contour match compared to skin grafts, which is why local
flaps are generally preferred to cover midface defects.[9]

Local flaps can be divided into advancement flaps and
transposition flaps according to the method of transfer.[10,11]

For covering midface defects, the VY advancement flap and
perforator-based transposition flap are popular options.[12,13]

Both flaps are island flaps in terms of their shape, but the
difference is the method of transfer. VY advancement flap is a
method which advances V-shaped island flap to the defect
resulting in Y shape as a final result. Otherwise, perforator-based
transposition flap is a method which rotates an island flap to the
defect with a pivot point of perforator pedicle. Both flaps provide
advantages, but also have drawbacks. The choice of flap to use
often depends on the surgeon’s preference, which tends not to
correspond to any systematic indication. An inappropriate choice
of flap can result in an unacceptable outcome. The purpose of this
study was to present an algorithm for choosing an appropriate
flap when reconstructing a midface defect using a local flap.

2. Methods

This study was conducted in conformity with the World Medical
Association Declaration of Helsinki, and the protocol was
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approved by the Institutional Review Board of our institution
(2018–07-023). From February 2013 to February 2019, 38
patients with a midface defect underwent local flap surgery. The
choice between a VY advancement flap and a perforator-based

transposition flap as the local flap was made following a new
algorithm used in our clinic (Fig. 1). The diameter of the defect was
measured, and the location of the defect was identified. If the
diameter of the defect was larger than 3cm, a perforator-based
transposition flap was chosen for reconstruction regardless of the
location. If the diameter of the defect was smaller than 3cm, then
the flap selection depended on the location of the defect. If a small
defect was located near the NLF (i.e., if the center of a circular
defect was located between 0.5cm and 1.5cm laterally from the
midline of the NLF), a perforator-based transposition flap was
chosen. If a small defect was located just on the NLF (i.e., if the
center of a circular defect was located not farther than 0.5cm
laterally from themidline of theNLF), a VY advancement flapwas
chosen. If a small defectwas distant from theNLF (i.e., if the center
of a circulardefectwas located farther than1.5cmfromthemidline
of the NLF), then a VY advancement flap was also chosen (Fig. 2).
When performing perforator-based transposition flap surgery,

a perforator was marked near the defect with using hand-held
Doppler. The length of the flap was determined by measuring the
length from the distal edge of the defect to the perforator
marking, which became a pivot point. The flap was designed to
hide the donor site scar within the relaxed skin tension line as
much as possible. The flap was elevated as an island type in a
fasciocutaneous fashion and rotated to the defect. Each VY
advancement flap was designed as a V-shape flap with a length-
to-width ratio of 2:1. The flapwas designed beside the defect, and
elevated in a fasciocutaneous fashion. The flap base was dissected
until the advancement of the flap to the defect without tension
became possible.
A retrospective review of the case notes was performed. Data

were collected, including patients’ demographics, defect size,
postoperative complications, and aesthetic results. Postoperative
complications and aesthetic results were evaluated at 1 week and
6 months postoperatively. Complications, such as wound
problems or flap loss, were assessed by clinical signs. The
aesthetic results were assessed by the patients’ satisfaction using a
questionnaire, on which a score of 10 points corresponded to the
highest level of satisfaction (Fig. 3). Statistical analysis of the
scores, with a comparison between the advancement flap group
and the transposition flap group, was performed using SPSS
version 20.0 (IBM Corp, Armonk, NY). P values �.05 were
considered to indicate statistical significance.

Figure 1. The new algorithm for flap choice when reconstructing a midface defect using a local flap. NLF = nasolabial fold.

Figure 2. Illustration of the cheek area. The yellow color indicates the area just
on the nasolabial fold (NLF) (<0.5cm), the blue color indicates the area near the
NLF (0.5–1.5cm), and the pink color indicates the area distant from the NLF
(>1.5cm). NLF = nasolabial fold.
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3. Results

The total population of 38 patients consisted of 11 males and 27
females. Their mean age was 70.5 years (range, 49–90 years).
Two groups were divided according to flap type, group I of VY
advancement flaps were used in 22 cases, whereas group II of
perforator-based transposition flaps were used in 16 cases. There

is no difference for age between 2 groups but the defect size of
group II is larger than that of group I (P � .05) (Table 1).
Among the 38 cases, 7 involved a defect larger than 3cm in

diameter. These defects were all reconstructed with perforator-
based transposition flaps. Thirty-one cases involved a defect
smaller than 3cm in diameter. Of those 31 cases, 9 cases with a
defect near the NLF were reconstructed with perforator-based
transposition flaps, 7 cases with a defect within the NLF were
reconstructed with VY advancement flaps, and 15 cases with a
defect distant from the NLF were reconstructed with VY
advancement flaps.
There were no major complications, such as flap loss, in any

cases. In 2 cases in which perforator-based transposition flaps
were used, delayed wound healing was observed, but there was
no necessity for a revisional procedure. The average of
satisfaction score of a total of 38 patients increased during the
follow-up period, from 6.9 at 1 week postoperatively to 8.1 at 6
months postoperatively. The patients who received a VY
advancement flap consistently reported significantly higher scores
than those who received a perforator-based transposition flap.
The average scores of the 2 groups at 1 week postoperatively were
7.2 and 6.5 and the scores at 6 months were 8.4 and 7.8,
respectively (P � .05) (Table 2).

4. Case 1

A case with a defect larger than 3cm in diameter on the cheek
(Fig. 4). A 76-year-old female patient with squamous cell
carcinoma (SCC) on her right cheek underwent wide excision.
The size of the defect after wide excision was 3.5�3.0cm, and

Figure 3. A questionnaire of the patients’ satisfaction score.

Table 1

Demographic, diagnosis, and defect size and location by flap type.

Variable

Group I (VY
advancement

flap)

Group II
(Perforator-based
transposition flap) P value

Sample size (number) 22 16
Sex (number)
Male 8 3
Female 14 13

Age (year) 72.8±9.4
∗

67.3±11.0
∗

.101†

Diagnosis (number)
SCC 7 6
BCC 13 10
Others 2 0

Defect size (cm2) 2.2±1.3
∗

5.2±3.6
∗

.005†

Location (number)
Cheek 15 6
Near NLF 0 9
NLF 7 1

BCC=basal cell carcinoma, NLF=nasolabial fold, SCC= squamous cell carcinoma.
∗
mean± standard deviation.

† t test.
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the defect was covered with a perforator-based transposition flap.
The wound healed without any complications, but a mildly
unnatural contourwas seen in the early postoperative period. The
patient’s satisfaction score was 7 at 1 week postoperatively and
increased to 9 at 6 months postoperatively.

5. Case 2

A case with a defect smaller than 3cm in diameter near the NLF
(Fig. 5). A 62-year-old male patient with basal cell carcinoma
(BCC) near the rightNLF underwent wide excision. The size of the
defect afterwide excisionwas1.0�1.0cm, anda perforator-based

transposition flap was chosen for defect coverage. No complica-
tions were observed during the follow-up period. The donor
scar was completely hidden within the NLF, but a trapdoor
deformity on the flap margin was observed in the early
postoperative period. The patient’s satisfaction score was 6 at 1
week postoperatively and 8 at 6 months postoperatively.

6. Case 3

A case with a defect smaller than 3cm in diameter just on the NLF
(Fig. 6). An 82-year-old female patient with BCC on the left NLF
underwent wide excision. The size of the defect after wide
excision was 2.2�1.8cm, and the defect was covered with a VY
advancement flap. There were no complications, and the contour
of the flap was quite natural. The patient’s satisfaction score was
8 at 1 week postoperatively and 9 at 6 months postoperatively.

7. Case 4

A case with a defect smaller than 3cm in diameter distant from
the NLF (Fig. 7). A 70-year-old male patient with BCC on the left
paranasal area underwent wide excision. The size of the defect
after wide excision was 1.0�0.9cm, and a VY advancement flap

Table 2

Comparison of the satisfaction scores between Group I (VY
advancement flap) and Group II (perforator-based transposition
flap).

Satisfaction score

Period Group I Group II P value

1 wk 7.2 6.5 .008
∗

6 mo 8.4 7.8 .009
∗

∗
Mann–Whitney test.

Figure 4. A case with a defect larger than 3cm in diameter. A 76-year-old female patient with squamous cell carcinoma on the right cheek. (Left) The size of the
defect after wide excision was 3.5�3.0cm. For designing perforator-based transposition flap, a perforator was marked (red dot) and the length of the flap (black
arrow) was determined by measuring the length from the distal edge of the defect to the perforator marking (white arrow). (Center) The defect was covered with a
perforator-based transposition flap. (Right) The wound healed without any complications, but a mildly unnatural contour was seen in the early postoperative period.

Figure 5. A case with a defect smaller than 3cm in diameter near the NLF. A 62-year-old male patient with basal cell carcinoma near the right NLF. (Left) The size of
the defect after wide excision was 1.0�1.0cm. (Center) The defect was covered with a perforator-based transposition flap. (Right) The wound healed without any
complications, but trapdoor deformity on the flap margin was observed in the early postoperative period. NLF = nasolabial fold.

Figure 6. A case with a defect smaller than 3cm in diameter just on the NLF. An 82-year-old female patient with basal cell carcinoma on the left NLF. (Left) The size
of the defect after wide excision was 2.2�1.8cm. (Center) The defect was covered with a VY advancement flap. (Right) The wound healed without any
complications, and the contour of the flap was quite natural. NLF = nasolabial fold.
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was used for defect coverage. The flap took without any
complications, and showed a natural contour during the follow-
up period. The patient’s satisfaction score was 8 at 1 week
postoperatively and increased to 9 at 6 months postoperatively.

8. Discussion

Perforator-based island flaps can be designed in various ways
based on the numerous perforators in the midface.[14–16] As this
flap covers a defect by rotation with a perforator as the pivot, a
relatively large defect can be covered. In addition, low donor site
morbidity is another advantage of this flap.[17–19] However, the
unnatural contour of the flap after covering a defect is a weak
point.[20–22] In this study, some patients treatedwith a perforator-
based island flap showed unnatural contours, such as trapdoor
deformity, as indicated by lower patient satisfaction scores. This
contour problem may result from depth mismatch between the
defect and the flap. After rotating a flap, the thick side of the flap
is placed in contact with the shallow side of the defect, whereas
the thin side of the flap is in contact with the deep side of the
defect (Fig. 8). This mismatch provides an unnatural contour at
the flap margin.
The VY advancement flap is a classical flap that was used

before the concept of perforators emerged. However, this flap
provides a more natural postoperative contour than the
perforator-based island flap.[23] After advancing a flap, the thick

side of the flap is placed in contact with the deep side of the defect,
and the thin side of the flap is in contact with the shallow side of
the defect (Fig. 8). This results in a similar contour between the
flap and the adjacent tissue after defect coverage. Despite the
superior results of the contour, the advancement flap has a
limitation in the length that a flap can be advanced to a defect,
meaning that a defect with a relatively large diameter cannot be
covered with this flap.[24–27] Based on our experiences, we
concluded that the maximal length of advancement for defect
coverage without tension is 3cm, and this cut-off was applied in
the algorithm used in this study.
There is no difference in color match between the 2 flaps,

because both local flaps are elevated near the defect. However, to
maximize the advantages of both flaps, following our algorithm is
beneficial. For covering a defect larger than 3cm in diameter,
using a perforator-based transposition flap is essential, as it can
cover a large defect. Meanwhile, for covering a defect smaller
than 3cm in diameter, a VY advancement flap is suitable, as it
results in a more natural contour. There is only one exceptional
condition in covering a small defect. If a defect is located near the
NLF, a perforator-based transposition flap is a better option
regardless of defect size, because the donor site scar can be hidden
within the NLF by designing a flap with 90° rotation.

9. Conclusion

For reconstructing a midface defect with a local flap, it is
important to choose an appropriate flap for functional and
aesthetic outcomes. Pursuing only a single option in every case is
not suitable. The flap must be appropriately selected according to
the defect size and location. By following our algorithm for
reconstructing midface defects, satisfactory results can be
obtained.
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Figure 7. A case with a defect smaller than 3cm in diameter distant from the nasolabial fold. A 70-year-old male patient with basal cell carcinoma on the left
paranasal area. (Left) The size of the defect after wide excision was 1.0�0.9cm. (Center) The defect was covered with a VY advancement flap. (Right) The wound
healed without any complications, and the flap showed a natural contour.

Figure 8. Schematic images of the relationship between the defect depth and
the flap thickness. (Left) Perforator-based transposition flap. After rotating a
flap, the thick side of the flap (B) is in contact with the shallow side of the defect
(C), whereas the thin side of the flap (D) is in contact with the deep side of the
defect (A). (Right) VY advancement flap. After advancing a flap, the thick side of
the flap (B) is in contact with the deep side of the defect (A), and the thin side of
the flap (D) is in contact with the shallow side of the defect (C).
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