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Abstract

Objective: V-Y advancement flaps are pliable local flaps
that can be used in nearly every part of the body with
relatively minimal technical difficulty. These flaps provide
the best color and quality match, especially in the facial
region. With effective planning, donor site morbidity can
be acceptable, even on the face.

Methods: The results of 38 patients who underwent 53
V-Y advancement flap facial reconstructions were analyz-
ed retrospectively. The defects were evaluated according
to their anatomical region, etiology, postoperative com-
plications, and final aesthetic results.

Results: V-Y advancement flaps were used for defects
that were either not amenable to primary repair or had
a high risk of cosmetic distortion. The defects were locat-
ed in the cheek (9 patients), nasolabial fold (7 patients),
nose (6 patients), forehead (5 patients), preauricular area

(3 patients), infraorbital region (3 patients), lower lip (1
patients), gingivobuccal sulcus (2 patients), and medial
canthal region (2 patients). In 32 patients, the prima-
ry pathology was malignant tumor (22 basal cell carci-
nomas, 9 epidermoid carcinomas, 1 malignant eccrine
poroma). Etiologies of the other patients’ defects were
benign tumors (n=2), traumatic wounds (n=2), and con-
tractures (n=2).

Conclusions: Despite the widespread use of V-Y flaps in
surgical practice, the technique continues to demonstrate
additional advantages, particularly in facial reconstruc-
tion. They are not only applicable for medium and small
defects, but can be used for all defects with sufficient sur-
rounding tissue. They enable various modifications and
the elevation of multiple flaps.
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Facial defect repair with V-Y advancement flaps

Introduction

An ideal reconstructive surgery should repair a defect with
adequate and appropriate soft tissue as well as satisfying
patient expectations as much as possible. In most cases, a
better color and quality match can be achieved with adja-
cent tissues.!"! This is especially true for the facial region,
which contains a number of aesthetic units and subunits.
When the defect includes more than one aesthetic unit
and/or subunit, it poses an extra challenge for reconstruc-
tive surgeons.

V-Y flaps are commonly used in nearly every part of
the body with considerable success. The advantages of this
design are well established,”! and numerous modifications
of the technique have been published.l*-¢! The flap is sup-
plied by the perforating vessels entering the flap base and
the use of adjacent soft tissues usually offers a better color
and quality match.”) The presence of adipose tissue affects
the mobility of the flap. Both the thickness and the elas-
tic and loose nature of the subcutaneous tissue facilitate
advancement of the flap. When additional mobility of the
flap is required, a couple of perforators can be identified
and preserved, thereby providing enhanced mobility. With
this maneuver, it may also be possible to rotate the flap. Ba-
sal perforators also enable the planning of large flaps, even
in the facial region. Flap dissection is simple, the learning
curve is acceptable, and operative time is relatively short.
Donor site morbidity is generally acceptable. These flaps
can also be safely used to repair mucosal defects.

The aim of the present study was to present V-Y ad-
vancement flaps and modifications used for facial recon-
structions in our center and to discuss the aesthetic out-
comes and complications.

Materials and Methods

The results of 53 V-Y advancement flaps used in recon-
structions involving the facial region in 38 patients were
analyzed retrospectively. Approval for the study was ob-
tained from the Cumhuriyet University Ethics Committee
(decision no: 2018-04\37, dated: April 30, 2018). The de-
tects were evaluated according to their anatomical region,
etiology, postoperative complications, and final aesthetic
results. All operations were performed by the same two
surgeons (H.D. and K.I.U.).

Technique

Vasoconstriction was induced with an injection of
1/100,000 epinephrine. All flaps were planned as classical

subcutaneous pedicle V-Y flaps. However, during flap ele-
vation we identified and preserved a few perforator vessels,
albeit small. This maneuver allowed us to maximize flap
mobility. For larger defects, flap dissection was extended
through the muscle fibers, which facilitated tension-free
closure if larger perforators were available. For defects in
which the desired reconstruction could not be achieved
with a single flap, bilateral V-Y flaps were utilized.

Results

Demographic data and other patient characteristics are
given in Table 1. The V-Y advancement flap technique was
used in 38 patients whose defects were either not amenable
to primary repair or had a high risk of cosmetic distor-
tion. In these patients, a total of 53 V-Y flaps were used.
The patients ranged in age from 6 to 90 years (median age:
60.08 years). Twelve defects were reconstructed with bilat-
eral V-Y flaps, and in 4 patients various other flap designs
(Fricke, glabellar, bilobed) were used in combination with
V-Y flaps. In 2 patients with mucosal contractures, gingi-
vobuccal sulcus reconstruction was performed successfully
with V-Y flaps, and V-Y commissuroplasty was also added
in 1 patient. In 1 patient, 3 V-Y flaps were performed in
the same session. Total flap loss was not observed in our
series. There was partial flap loss in a patient with a large
dorsal nasal defect who was treated with bilateral cheek
V-Y flaps, and the wound healed by secondary intention
in 3 weeks. Transient venous ischemia occurred in a pa-
tient with a large forehead defect reconstructed with 3 V-Y
flaps, but the outcome was uneventful. In another patient
with a forehead defect reconstructed using bilateral V-Y
flaps, minimal but continuous oozing was observed, proba-
bly due to the use of low molecular weight heparin for his
existing cardiological problems. After lowering the dose,
the oozing ceased on postoperative day 2. In most patients,
cosmetic outcome was more than satisfactory. The func-
tional and esthetic results were impressive in many pa-
tients, especially with relatively large defects for which one
might easily consider microvascular flap surgery. Here, we
present 4 such cases.

Case 1

A 70-year-old man (patient 22) was admitted to our depart-
ment due to a 2x2 cm ulcerated lower lip tumor. Incisional
biopsy had been performed previously and the histologic
examination revealed squamous cell carcinoma (SCC). The
tumor was excised with a 1-cm margin and after confirm-

Volume 10 |Issue 1 January 2020 285




Derebasinlioglu H et al.

Table 1. Demographic data and other patient characteristics including localization, etiology, number of flaps and additional flaps used

with V-Y flap.

Patient Sex
1 Female
2 Male
3 Male
4 Male
5 Male
6 Male
7 Male
8 Male
9 Female
10 Male
11 Female
12 Male
13 Female
14 Female
15 Female
16 Female
17 Male
18 Female
19 Male
20 Male
21 Female
22 Male
23 Male
24 Male
25 Male
26 Female
27 Male
28 Female
29 Female
30 Male
31 Male
32 Male
33 Male
34 Male
35 Female
36 Male
37 Female
38 Male

286 ENT Updates

Age
47
51
72
58
80
65
65
62
52
44
70
30
63
67
57
76
90
66
64
57
59
70
49
45
71
55
38
74
66

6
21
54
77
81
71
50
70
82

Localization

Nasolabial fold
Nasolabial fold
Preauricular area
Nasolabial fold
Preauricular area
Cheek
Cheek
Nasolabial fold
Medial canthus
Cheek
Medial canthus
Nasolabial fold
Cheek
Cheek
Cheek
Cheek
Cheek
Nose lateral wall
Nose lateral wall
Nose lateral wall
Nasal dorsum
Lower lip
Gingivobuccal sulcus
Forehead
Forehead
Forehead
Nose
Infraorbital
Nasolabial fold
Gingivobuccal sulcus
Nose
Preauricular area
Forehead
Infraorbital
Cheek
Nasolabial fold
Infraorbital

Forehead

Etiology

BCC
BCC
BCC
SCC
ScC
ScC
BCC
BCC
BCC
Granuloma
BCC
BCC
BCC
Keratoacanthoma
BCC
Malignant eccrine poroma
ScC
BCC
BCC
BCC
ScC
ScC
Contracture
BCC
Contracture
BCC
BCC
BCC
SCC
Traumatic wound
Traumatic wound
BCC
ScC
BCC
ScC
BCC
BCC
BCC

Additional Flaps

Fricke

Glabellar
Bilobed

Fricke

Number of V-Y flaps

1
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ing safe surgical margins via frozen section examination,
bilateral V-Y flaps were considered for reconstruction. The
upper limits of the flaps came up to the oral commissures
and were planned as subcutaneous pedicle flaps based on
the orbicularis oris muscle, which was carefully preserved
in order to facilitate appropriate muscle repair. Advance-
ment of the flaps was very comfortable and muscle repair
was effective. The vermillion defect was reconstructed sim-
ply by advancing the mucosa of both flaps. A satisfactory
result was achieved with good continuity of the orbicularis
oris muscle, and microstomy was avoided. The postopera-
tive period was uneventful (Figure 1).

Figure 1. Figure 1. Preoperative (A), intraoperative (B) and postoperative
3-month (C) images of case 1 (patient 22).

Case 2

A 76-year-old woman (patient 16) was referred to our de-
partment with a diagnosis of malignant eccrine poroma.
The lesion was situated on the | border of the lower eyelid.
After excision of the lesion with 1 cm of surgical margins
along with safe margin confirmation via frozen section in-
vestigation, the defect was closed with a double opposing
subcutaneously pedicled V-Y flap. Preparing a medially
based flap and anchoring it superiorly in a double oppos-
ing fashion with the other V-Y flap facilitated the support
of the lower eyelid and prevented possible ectropion. No
complication was observed in the postoperative period

(Figure 2).

Case 3

A 70-year-old woman (patient 37) was admitted to the
hospital with the complaint of a long-standing ulceration
on the left infraorbital area. Biopsy revealed a poorly dif-
ferentiated SCC and therefore a wide radical excision was
planned. The excision included periosteum and due to the

Figure 2. Preoperative (A), intraoperative (B) and postoperative 4-month
(C) images of case 2 (patient 16).

confirmed presence of malignant cells in continuity with
the medial lower eyelid region by frozen section, an ad-
ditional excision of the medial third of the lower eyelid
was also added. A large V-Y flap including almost all of
the cheek tissue was planned. The subcutaneously pedicled
flap was prepared and an additional dissection was care-
fully performed to attain adequate mobility. During this
meticulous dissection, 2 moderately sized perforators were
identified and preserved. The flap was easily advanced and
adaptation was achieved using a maneuver described by
Akan et al.® 'This maneuver involves transposing the up-
per and lower extensions of the V-Y flap into the defect
and suturing them to one another. Although Akan et al P!
described this technique as part of bilateral VY advance-
ment flaps, we used it effectively in single V-Y flaps (both
in this case and in case 4). The lower part of the flap was
anchored directly to the periosteum of the nasal bone with
several permanent sutures to eliminate downward traction
on the lower eyelid and upper part of the flap. The early
postoperative outcome was excellent; a mild ectropion was
observed at postoperative 6 months, but it caused very little
discomfort (Figure 3).

Figure 3. Preoperative (A), intraoperative (B) and postoperative 1-year
(C) images of case 3 (patient 37).
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Case 4

A 66-year-old woman (patient 29) was admitted for a nod-
ular SCC located in the left nasolabial fold. The lesion was
close to the alar base and nasolabial fold. The lesion was
excised radically with the aid of frozen section. For recon-
struction of the large defect, a large V-Y flap including
nearly all of the cheek tissue was planned. The subcutane-
ously pedicled flap was easily advanced and the adaptation
was achieved as described in case 3. This maneuver also al-
lowed a transverse elongation of the flap and made it possi-
ble to reconstruct the defect with similar tissues (Figure 4).

Figure 4. Preoperative (A), intraoperative (B), early postoperative (C) and
postoperative 6-month (D) images of case 4 (patient 29).

Discussion

Reconstruction of facial defects may be required due to
various etiologies, the most common being carcinomas.
These procedures are growing in number as the incidence
of cancer steadily rises and because skin cancers are most
often located in the facial region.[®) The goal of facial re-
construction should be to reconstruct the facial units rath-
er than just repair the defect.l”’
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Color mismatch and contour irregularity after recon-
struction are inevitable with grafts and transposition flaps
and can still be apparent even years after surgery. This oc-
curs as a result of disruption of the natural configuration
of normal topographic lines, linear contraction of circular
scars and permanent flap edema. With transposition flaps,
arterial, venous and lymphatic circulation are provided
solely by the dermal plexus, as the subcutaneous vessels
must be sacrificed when the flap is lifted. V-Y advancement
flaps, in which the subcutaneous circulation is preserved,
generally yield a superior aesthetic outcome.!'"! In addition,
the similarity of the tissue, excellent blood supply and use
of the same surgical site make V-Y flaps an ideal approach.
None of the patients in our series experienced permanent
edema or had an aesthetically unsatisfactory outcome.

The V-Y advancement flap is traditionally considered
appropriate for the repair of relatively small defects.!'! Al-
though Chang et al "' recommended V-Y advancement
flaps for defects under 3 cm in the algorithm they created
for the selection of local flap options in the repair of mid-
facial defects, we were able to successfully close defects up
to 6-7 cm in size using this flap. However, the advanced age
of our patients worked to our advantage.

The biggest problem encountered in defects located
near the lower eyelid-cheek junction is ectropion.®! The
development of ectropion is associated with numerous an-
atomical and surgical factors such as the preexisting laxity
of the tissue, the position of the maxilla relative to the orbit,
the size and depth of the defect, the type of reconstructive
procedure performed and the use of periosteal suspension
methods. Edema in the early postoperative period wors-
ens postoperative scarring in the long term. Therefore,
late-onset ectropion is primarily due to poor surgical plan-
ning.['>-161 In this case, the direction of the scar is impor-
tant. The goal in periocular reconstruction is to achieve
a stable eyelid margin, preserve symmetry, create smooth
inner surfaces, ensure adequate eyelid closure to protect
the globe, provide normal tension and achieve adequate
horizontal and vertical eyelid dimensions for maximum
function.!"7-181 For this purpose, grafts, local flaps, and in
more complicated cases, free flaps are used. Although the
use of grafts in the lower eyelid is common, a high ectro-
pion rate (14.2%) was reported in a large series.'” The
Mustarde flap is another method used in large lower eyelid
reconstructions.?*:?!1 While V-Y flaps advanced vertically
are widely used in lower eyelid reconstructions, ¥??! many
authors have used these flaps with horizontal advancement.
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[23-251 Tn one study, it was emphasized that there was no dif-
ference in the incidence of ectropion after the use of ver-
tically advanced V-Y flaps and Mustarde flaps.!®! Marchac
et al % stated that only 1 of 21 patients who underwent
lower eyelid reconstruction with horizontal advancement
required ectropion correction. There are no randomized
controlled studies in the English literature regarding the
frequency of ectropion with these advancement flaps.

Most patients who underwent horizontal advancement
in the literature had sufficient eyelid tissue for reconstruc-
tion and the flaps were prepared from these similar tissues.
[24.25] Cases with horizontal advancement of cheek tissue
together with residual eyelid tissue are uncommon in the
literature. When a medial defect at the cheek-lower eye-
lid junction is reconstructed with a horizontally advanced
cheek-lateral eyelid en-bloc flap, the flap will exert only
minimal tension on the lower eyelid due to its intact basal
connections, thereby decreasing the risk and/or amount of
ectropion. We think that this technique promises a better
option rather than using conventional temporal and gla-
bellar tissues because of the feature of this skin (case 2 and
3).120.211 Tn addition, we believe that the horizontal scar that
forms in the long term is an advantage in terms of ectropi-
on. Moreover, this technique makes it possible to include
the entire cheek unit as a unique flap for reconstructing
large flaps (case 3 and 4). It is also possible to coapt the
triangular distal flap endings both to decrease suture line
tension and utilize the maximum amount of similar tissue
in order to obtain better cosmetic outcomes (cases 3 and
4). In such cases, the advanced age of the patients results
in extra skin, and the laxity of the subcutaneous tissue in-
creases the amount of possible advancement and enables
rotation of the flap.

Regardless of the method of lower lip reconstruction,
the aim is to restore muscular function, sensation, mouth
opening, and adequate oral competence. Although the ma-
jority of these aims seem to be satisfied with the neuro-
vascular musculocutaneous flap described by Karapandzic
(2¢7in 1974, microstomies are inevitable for large defects.
V-Y flap modifications have been previously used in lower
lip reconstructions for defects of various sizes.[?’-*) When
used in full-thickness lower lip reconstruction, these flaps
have generally been advanced in the vertical plane. Satis-
factory functional and aesthetic results have been reported
with this V-Y modification in lower lip reconstructions.
(27-29.311 T these modifications, the flaps were advanced
from downward to upward position and muscle repair was

achieved. In our technique, bilateral flaps were advanced in
the horizontal plane and the orbicularis oris muscles were
repaired in a circular manner similar to the Karapazanzic
flap. Microstomy was also avoided due to simultaneous
commissurotomy while the flaps were prepared (case 1).
We believe that our modification is more advantageous
than vertical V-Y advancements, as it allows horizontal ad-
vancement and repair of the orbicularis muscle.

Although the aim of upper lip reconstructions is the
same as in lower lip reconstructions, the options are more
limited due to the anatomic adjacencies. In addition, they
include more complex aesthetic structures such as the phil-
tral columns and cubid’s bow. In these reconstructions, the
superior adjacent nostril opening and its symmetry should
be preserved. In upper lip reconstructions, the most ap-
propriate tissue is undoubtedly the remaining part of the
upper lip or the lower lip. For defects with sufficient ver-
milion tissue or those in which vermilion continuity is
spared, the reconstruction should be done providing sym-
metrical vertical length with adjacent tissue options with-
out damaging the vermilion structure to achieve optimal
aesthetic outcomes. In upper lip reconstructions, V-Y flaps
have been used in reconstructions of both full- and par-
tial-thickness defects.*?-**! In our patient who necessitated
upper lip reconstruction due to her left nasolabial sulcus
tumor, continuity of the vermilion was spared and tissue
from the ipsilateral cheek was used. The cheek defect was
closed with cheek tissue, while the proximal lower leg of
the V-Y flap was used to ensure symmetry of the vertical
height of the upper lip.

In conclusion, V-Y flaps can be reliably used on the
face. They are not only applicable with medium and small
defects, but can be used for all defects with sufficient sur-
rounding tissue. They enable various modifications and the
elevation of multiple flaps. Joining the proximal ends along
the longitudinal axis of the flap extends the length of the
flap, especially in areas that do not allow for a second flap.
In cases where the use of this maneuver is foreseen, less
advancement will be necessary if the flap is planned to in-
clude a broader area of tissue around the defect. Such plan-
ning is particularly beneficial in aesthetic transition areas
because the amount of required tissue will change. Thus,
the proximal ends of the flap are rotated in different di-
rections to enable appropriate reconstructions. This allows
the defect to be closed with a single flap. Again, if the flap
is mobilized sufficiently, different degrees of rotation are
possible depending on the thickness of the subcutaneous

Volume 10 |Issue 1 January 2020 289




Derebasinlioglu H et al.

fatty tissue. This increases our adaptation options. While
the flap is being created, large flaps can be prepared to in-
clude an entire aesthetic unit. Advancement of the flap is
easier in older patients but may be slightly more limited
in younger individuals. It should be remembered that the
amount of advancement will be different in different parts
of the face. These flaps are a type of island flap and provide
good color and tissue match. Because the base connections
are not disrupted, they maintain tissue statics and dynamics
better than other flap options that are separated from their
base.
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