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Reconstruction of a small defect of the lower
vermilion adjacent to white roll using a modified

O-Z flap
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Reconstruction of lip defects is important because the lips play an important role in maintaining
aesthetic facial balance, facial expressions, and speech. There are various methods of lip recon-
struction such as primary repair, skin grafting, and utilization of local and free flaps. It is important
to select a proper reconstruction method according to the size and location of lip defect. Failure to
select an appropriate method may result in distortion, color mismatch, sensory loss, and aesthetic
imbalance. Herein we present a case of successful aesthetic reconstruction of the lower vermil-
ion. We removed a venous malformation, which was limited to the lower vermilion and adjacent
to the white roll, and repaired the defect using the modified O-Z flap.
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INTRODUCTION

The lips are made up of various structures comprising multiple
layers, such as the skin, subcutaneous tissue, muscle, submuco-
sa, and mucosa. As the lips are important to maintain aesthetic
facial balance, facial expressions, and speech, lip reconstruction
can be challenging [1]. The vermilion mucosa consists of kera-
tinized and non-keratinized stratified squamous epithelium
and shares a boundary with the cutaneous lower lip (white roll).
This boundary plays an important role in determining the
overall contour of the lip [2].

In cases where reconstruction is necessary to repair a defect
caused by trauma or mass excision, the surgeon should select
an appropriate reconstruction method according to the size
and location of the defect. Inadequate reconstruction may re-
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sult in lip distortion, sensory loss, or color mismatch. There are
various methods of lip reconstruction such as primary repair,
skin grafting, and utilization of local and free flaps. For remov-
ing a small mass on the lip, elliptical excision, primary closure,
or wedge excision is mainly used. However, the scar formed af-
ter excision of a mass located close to or invading the white roll
can involve the cutaneous lower lip [3].

In patients who present with a small mass on the lower ver-
milion adjacent to the white roll, successful aesthetic recon-
struction using the modified O-Z flap can be performed. Writ-
ten informed consent was obtained from the patient for the
publication of this case report, and the study was conducted in
accordance with the principles of the Declaration of Helsinki.

CASE REPORT

A 60-year-old female patient presented with a mass measuring
0.7 x 0.7 cm on the left lower vermilion (Fig. 1). The patient was
diagnosed with a venous lake of the lower vermilion based on
the findings of histological examination conducted in the der-
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Fig. 1. Clinical photograph of the patient taken on the first day of
consultation in the hospital shows a mass measuring 0.7x0.7 cm on
the left lower vermilion adjacent to the white roll.

Fig. 2. Schematic design of the modified O-Z flap. (A) Design of
the modified O-Z flap after the resection of the mass. (B) Predicted
postoperative approximation; the scar line does not invade the cuta-
neous lip beyond the white roll.

matology clinic. Initially, pulsed dye laser therapy was pre-
scribed, but the lesion remained unchanged. Therefore, exci-
sion of the mass with reconstruction using the modified O-Z
flap was planned.

As the mass invaded the mucosal layer, it was resected along
with this layer. After excision, a curved linear incision was
made on both sides of the defect, and each flap was elevated
and advanced (Fig. 2). The patient was discharged from the
hospital after the surgery, and a simple dressing was applied
once every 2 days. Outpatient follow-up examination on post-
operative day 3 showed that the wound was healing well with-
out complications such as distortion or necrosis (Fig. 3). Sutures
were removed on postoperative day 7, and the patient recov-
ered well (Fig. 4). Histological examination revealed an arterio-
venous malformation.

DISCUSSION

The lips are the starting point of both the gastrointestinal and
respiratory systems. Moreover, they are highly visible struc-
tures, and an elaborate lip contour defined by structures, such

Fig. 3. Clinical photograph taken on postoperative day 3.

Fig. 4. Clinical photograph taken on postoperative day 7 shows
healing of the lesion without distortion of the vermilion.

as a red-colored vermilion, white roll, and Cupid’s bow, plays an
important role in the formation of an aesthetic smile. There-
fore, when planning lip reconstruction, both functional and
aesthetic aspects should be considered [4]. Reconstruction of
the lower lip should preserve the sensory function of the lips to
prevent sialorrhea and the oral sphincter function for mouth
opening [5]. The method of reconstruction must be selected
depending on the size and location of the lip defect. In general,
primary closure is performed to repair a defect smaller than
one-third of the lower lip [6]. However, the scar length in pri-
mary closure is more than three times higher than the defect
diameter, and the scar may extend beyond the white roll and
invade the cutaneous lip [7]. Advancement of the labial mucosa
is favored to repair a defect confined to the vermilion and is
larger than one-third of the lower lip [8]. However, mucosal ad-
vancement is likely to cause complications, such as scar con-
tracture, color mismatch, effacement of the red roll, flattening
of the lower lip, superior retraction of the vermilion line, and
reduction in the antero-posterior dimension of the lip [9]. In a
study by Kim et al. [10], the reconstruction of lower lip defects
using a V-Y advancement flap and buccal mucosal graft showed
good results; however, lip distortion was observed in some cas-
es because of oral commissure deformity. In a study by Jun et al.
[11], the reconstruction of a lower vermilion defect using an
anterior ventral tongue flap produced good results in terms of
aesthetic and functional aspects. However, this two-stage pro-
cedure was difficult to perform due to possible postoperative
bite injuries and the characteristics of the surgical method.
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The O-Z flap is useful for closing circular defects or for the re-
construction of a convex-shaped area. It is especially useful for
the reconstruction of facial defects in various sites, such as the
forehead, scalp, temple, and upper eyelids, because it has the ef-
fect of Z-plasty, which produces minimal distortion. The use of
the O-Z flap is advantageous for the reconstruction of vermil-
ion defects, which can cause functional and aesthetic imbalanc-
es, even in case of small distortions.

The O-Z flap is a double rotation flap that divides the pedicle
in the direction opposite to the defect. For an optimal design of
the O-Z flap to minimize distortion, the planned incision line
should form an acute angle of 45° with the center of the defect,
and the incision length should be approximately twice the de-
fect diameter [12]. However, the original method would have
had a poor aesthetic outcome in our case because the scar
would have extended beyond the white roll and invaded the cu-
taneous lip. Therefore, we developed the modified O-Z flap
method. To design the modified O-Z flap, referring to the oval-
to-z flap method and applying to circular defect, both the meth-
ods were combined to set the ratio of the scar length to defect
diameter at 1:1, and the curved linear incision line was designed
perpendicular to the center of the defect [13]. The modified
O-Z flap method resulted in a better aesthetic outcome com-
pared with the conventional O-Z flap method by confining the
scar line within the vermilion while minimizing distortion.

In conclusion, the reconstruction of small defects adjacent to
the white roll using the modified O-Z flap is a good treatment
option as it provides both aesthetic and functional benefits.
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