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INTRODUCTION
The reconstruction of periorbital region defects requires an 
elaborate approach that takes into account the complex anato-
my of the region, as well as functional aspects. Since the eyelid 
skin is thin and functionally important, reconstruction using 
the surrounding eyelid tissue is superior in terms of color 
match or texture, rather than using other tissue. Moreover, for 

optimal results, the flap must resemble normal tissue in terms 
of structure, shape, thickness, and mobility [1].  

Many studies have recently been carried out on procedures 
using the orbicularis oculi myocutaneous (OOMC) flap. The 
orbicularis oculi muscle surrounds the palpebral fissure and 
consists of the orbital, pretarsal, and preseptal orbicularis. The 
upper and the lower eyelids are similar in structure, making it 
easier to transform tissues from adjacent regions to match the 
area of the defect [2]. The OOMC flap also provides an abun-
dant blood supply and high stability, and is therefore used with 
increasing frequency.

But, according to the location and depth of the defects, the re-
construction using OMC flaps with various techniques is rare. 
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This study was conducted to investigate the benefits of the 
OOMC flap in the reconstruction of periorbital region defects 
by analyzing the outcomes of operations in 25 patients. 

METHODS
Study subjects
This study was conducted on 36 OOMC flaps used in 30 de-
fects in 25 patients who underwent reconstructive procedures 
for periorbital region defects between November 2001 and July 
2017. All operations were conducted in Pusan National Univer-
sity Hospital and were performed by a single plastic surgeon 
(Y.C.B.). The medical records of each patient were retrospec-
tively reviewed to identify the etiology of the defects, their loca-
tion, the type of accompanying procedure, the method of flap 
movement, and complications. The patients were followed up 
from 6 months to 5 years postoperatively (mean, 32 months), 
and no patients were lost to follow up or died. Twelve patients 
were male and 13 were female. They ranged in age from 18 to 
87 years, and the average and median ages were 64 years and 68 
years, respectively. 

Operative procedure
The procedure can be performed under either local or general 
anesthesia. The defect is first measured and a flap of adequate 
size is marked on the upper eyelid, similar to the upper blepha-
roplasty. If the depth is localized to the skin and muscle, the 
OOMC flap alone can be used as a cover, whereas the tarsal 
plate is involved, a composite graft is used with the OOMC flap. 
The flap’s lower margin is placed either on the innate supratar-
sal fold or, in cases without a fold, at 7 mm above the eyelid 
margin (Fig. 1) [3]. An appropriately sized flap is then marked 
on the upper or lower eyelid, similar to the upper or lower 

blepharoplasty design used in the surgical treatment of derma-
tochalasis. The flap is then incised through the skin and presep-
tal and orbicularis oculi muscle down to the level of orbital sep-
tum. The flap elevated from lateral to medial, with the flap re-
maining in continuity with the medial fat pocket. Care must be 
taken at this point to avoid detaching the orbicularis oculi mus-
cle from the bed, so that the muscular perforator of the periph-
eral arcade may be preserved as the pedicle. Once flap elevated, 
it can be rotated on its pedicle into a defect in a variety of loca-
tions. The technique using subdermal tunnel was not used. The 
flap is then inset after it is tailored to fit the shape of the defect. 
The donor site is closed as in a standard upper blepharoplasty.

RESULTS
Basal cell carcinoma (BCC) was the most common cause, ac-
counting for the defects in 20 cases. Six cases were caused by 
xanthoma, two cases by squamous cell carcinoma, and two cas-
es by coloboma. Fifteen defects were on the lower eyelid, eight 
defects on the upper eyelid, five defects in the medial canthal 
region, and two defects in the lateral canthal region. When a 
defect involved two or more locations, it was classified as being 
in the location where the defect was predominant. Among the 
36 OOMC flaps used to reconstruct the defects, 24 were recon-
structed using only the OOMC flap, six were reconstructed us-
ing full-thickness skin graft with OOMC flap, and six were re-
constructed using a simultaneous composite graft with OOMC 
flap.

Among the OOMC flap types used, the V-Y advancement 
type was used in 18 cases, a switch flap in 10 cases (seven uni-
pedicled and three bipedicled), a pivot flap in six cases, and 
simple advancement in two cases. No cases of necrosis of the 
flap were reported, and there were one case of cancer recur-

Fig. 1. Various design methods of orbicularis oculi myocutaneous flap. (A) Design for V-Y advancement myocutaneous flap. (B) Design for 
switch flap.
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rence and one case of entropion (Table 1). 
When the used OOMC flap was classified according to the lo-

cation of the defects, the switch flap was used in nine cases 
among 15 defect of lower eyelid, and the V-Y advancement flap 
was mainly used for other parts (Table 2). As surgical methods 
according to the depth of defect were classified, all cases involv-
ing the tarsal plate were reconstructed with a composite graft. 
In case of skin and muscle, reconstruction with OOMC flap 

alone or accompanied by full-thickness skin graft (Table 3).
A 55-year-old female patient had a large xanthoma on the 

medial side of both upper eyelids (Fig. 2A), so we removed this 
xanthoma and reconstructed the defect with a V-Y advance-
ment flap from the lateral side (Fig. 2B, C). No surgical revision 
of the scar was needed, and the patient’s satisfaction and func-
tional outcomes were both high (Fig. 2D). 

A 75-year-old female patient underwent Mohs micrographic 

Table 1. Summary of patients (n=25)
Patient Sex Age (yr) Etiology Location of defect Depth of defect Surgical technique Complication

  1 Female 52 BCC Lower eyelid Tarsal plate Switch+composite graft Entropion
  2 Female 82 BCC Upper eyelid Muscle V-Y advancement

Switch
None
None

  3 Female 63 BCC Lower eyelid Tarsal plate Switch+composite graft Reccurence
  4 Female 53 BCC Lower eyelid Tarsal plate Switch+composite graft None
  5 Male 69 BCC Medial canthus Skin V-Y advancement+FTSG None
  6 Male 43 BCC Lower eyelid Skin Switch None
  7 Male 67 SCC Lower eyelid Tarsal plate Switch+composite graft None
  8 Male 72 SCC Lower eyelid Tarsal plate Switch+composite graft None
  9 Female 87 BCC Lateral canthus Muscle Pivot None
10 Male 62 BCC Lower eyelid Skin Switch None
11 Male 75 BCC Upper eyelid Muscle V-Y+FTSG None
12 Female 18 Coloboma Lower eyelid

Lower eyelid
Skin Pivot

Pivot
None
None

13 Male 48 BCC Medial canthus Muscle V-Y advancement
V-Y advancement

None
None

14 Female 53 BCC Lower eyelid Skin V-Y advancement None
15 Male 71 BCC Lateral canthus Muscle V-Y advancement+FTSG None
16 Male 74 BCC Upper eyelid

Lower eyelid
Muscle Pivot

Simple advancement
None
None

17 Male 56 Xanthoma Lower eyelid
Upper eyelid

Muscle
Skin

Pivot
Simple advancement

None
None

18 Female 55 Xanthoma Upper eyelid (×2) Skin V-Y advancement (×2) None
19 Female 68 BCC Lower eyelid Orbital septum Pivot+FTSG None
20 Female 75 BCC Lower eyelid Orbital septum Switch

V-Y advancement
None
None

21 Male 55 Xanthoma Upper eyelid (×2) Skin V-Y advancement (×2) None
22 Male 80 BCC Lower eyelid Tarsal plate Switch+composite graft None
23 Female 67 BCC Medial canthus Skin V-Y advancement None

V-Y advancement None
24 Female 68 BCC Medial canthus Skin V-Y advancement None

V-Y advancement None
25 Female 84 BCC Medial canthus Muscle V-Y advancement+FTSG

V-Y advancement+FTSG
None
None

BCC, basal cell carcinoma; FTSG, full-thickness skin graft; SCC, squamous cell carcinoma.  

Table 2. Classification of OOMC flaps used according to location of 
defects

Variable Switch flap Pivot flap
V-Y 

advancement 
flap

Simple 
advancement 

flap

Lower eyelid   9 4   2 1
Upper eyelid   1 1   6 1
Medial canthus - -   9 -
Lateral canthus - 1   1 -
Total 10 6 18 2

OOMC, orbicularis oculi myocutaneous.

Table 3. Classification of reconstruction method according to depth 
of defects 

Variable OOMC flap OOMC flap
+FTSG

OOMC flap 
+composite graft

Skin 14 1 -
Orbicularis oculi muscle   8 4 -
Orbital septum   2 1 -
Tarsal plate - - 6
Total 24 6 6

OOMC, orbicularis oculi myocutaneous; FTSG, full-thickness skin graft.
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surgery (MMS) for BCC on the left lower eyelid (Fig. 3A). The 
lower eyelid was reconstructed with a laterally based unipedi-
cled OOMC flap from the upper eyelid, with a simultaneous 
V-Y advancement OOMC flap from the lateral side of the lower 
eyelid (Fig. 3B). Three weeks after operation, flap division was 
performed. No local recurrence or metastasis occurred during 
10 months of follow-up (Fig. 3C). There was no flap necrosis, 
no complications such as entropion or ectropion, and the pa-
tient was cosmetically satisfied.

A 53-year-old female patient underwent excision for BCC on 
the right lower eyelid (Fig. 4A). Because it was a full-thickness 
defect, it was reconstructed with a septal mucochondral com-
posite graft and a laterally based unipedicled OOMC flap. 
Twenty-nine days after the operation (Fig. 4B), flap division 
was performed. Two years later, BCC recurred, and she addi-
tionally underwent MMS for BCC on the left lower eyelid. The 

lower eyelid was reconstructed with a median forehead flap and 
STSG.

DISCUSSION
Defects in the periorbital region have various etiologies and are 
found in different areas. BCC is the most common type of can-
cer that occurs especially on the upper eyelid, accounting for 
90% of malignant tumors of the eyelid [4]. SCC is less common, 
but is often found on the lower eyelid and tends to be more ag-
gressive. In addition, other defects occurred after operations for 
xanthoma and coloboma. Though BCC and SCC are com-
monly found in the facial area due to sunlight exposure, they 
are normally limited to the skin margins of the eyelid, and do 
not usually spread to the eyelid margin and conjunctiva [1]. 

The skin of the eyelid is extremely thin and flexible, making 

Fig. 2. Case 1. A V-Y advancement orbicularis oculi myocutaneous (OOMC) flap in a case of xanthoma. (A, B) Preoperative view of design for 
operation. (C) Immediate postoperative view. The OOMC flap (V-Y advancement OOMC flap). (D) Postoperative view of 6 months after 
reconstruction.
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Fig. 3. Case 2. A V-Y advancement orbicularis oculi myocutaneous (OOMC) flap with an OOMC switch flap. (A) Post-Mohs micrographic 
surgery view. (B) Immediate postoperative view. The OOMC flap state (V-Y advancement OOMC flap+laterally based unipedicled OOMC 
switch flap). (C) Postoperative view of 10 months after reconstruction.
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the reconstruction of periorbital region defects particularly 
complex [5]. In particular, reconstruction of the upper eyelid is 
more challenging than that of the lower eyelid since it requires 
appropriate tissue from the surrounding region, natural mobili-
ty, contour, and proper cover and protection of the eyeball. In 
contrast, for reconstruction of the lower eyelid, it is possible to 
choose from various methods by considering the skin and 
muscle layers as a single layer and the tarsal plate and conjunc-
tiva as another, thereby choosing the type of method to be used 
for each layer [6].

When presented with an eyelid defect, the surgeon should an-
alyze the missing lamellar components and whether canthal 
support is compromised. Anterior lamella defect is mainly 
caused by involvement of skin and orbicularis oculi muscle, so 
reconstruction is usually done through skin graft or local flap. 
If there is a posterior lamella defect, composite graft, tarsocon-
junctival flap, conjunctival graft and mucosal graft are used.

Different reconstructive methods can be applied depending 
on the depth and the size of the defect area. If the area is limited 
to the skin and muscle, an OOMC flap is sufficient for recon-
struction, while other reconstruction technique such as com-
posite graft is used together with an OOMC flap if the defect 
involve full layer. Additionally, if the defect area is wider, as in 
case 3 (Fig. 4), the palpebral fissure should be covered with the 
OOMC flap to maintain its aesthetic and functional properties, 
while the remaining area can be covered by a different flap. 

Many different methods have been adopted to reconstruct 
defects of the periorbital region. The very first lower eyelid re-
constructive procedure using a pedicled scalp flap was per-
formed in 1898. Hughes described a tarsoconjunctival flap that 
used the upper eyelid tarsus and conjunctiva as a hematoge-
nous flap, and Mustarde presented the reconstruction of the 
lower eyelid with a composite graft of nasal septal cartilage and 
mucosa. Jones, Gorney, and Orticochea used an upper eyelid 
full-thickness flap for reconstructing the lower eyelid, and Jack-

son used a similar technique for Treacher-Collins syndrome [6]. 
Multiple composite eyelid grafts, the Cutler-Beard flap, the in-
feriorly based tarsoconjunctival flap, the tarsoconjunctival rota-
tional flap, the tarsoconjunctival horizontal advancement flap, 
and medial or temporal forehead flaps are also used for recon-
struction of the upper eyelid, although severe side effects such 
as ectropion, entropion, and hypofunction are common in 
these methods [7-9].

OOMC flaps contain skin, subcutaneous fat, and muscle with 
sufficient thickness and provide excellent color and texture 
[10,11]. The myofibers of the flap preserve a consistent muscle 
tone, which plays a crucial role in helping the eyelid maintain 
contact with the eyeball. Successful surgery using this flap de-
pends on a sufficient supply of arterial blood, where the arterial 
system that branches from the supraorbital, superficial tempo-
ral, angular, and transverse facial arteries forms an abundant 
blood stream [1]. 

In our results, OOMC flaps provided a similar tissue thick-
ness to that of the tissues surrounding the defect area, and did 
not cause any complications such as depression or ectropion. In 
some cases, congestion was observed 1–2 days after the opera-
tion, but normally disappeared over time. In one of the two 
cases of complications, a patient who had a recurrence of can-
cer underwent another operation using a medial forehead flap 
and a split-thickness skin graft after MMS, and flap division 
was then performed. In the patient who experienced entropion, 
the area of skin that was inverted toward the conjunctiva and 
parts of the implanted cartilage were removed to prevent the 
recurrence of entropion. 

However, this method has limited applicability if the defect is 
too large, since the remaining orbicularis oculi muscle is need-
ed for reconstruction. Additionally, careful and meticulous dis-
section is required for the pedicle of the OOMC flap to be pre-
served. In conclusion, OOMC flaps are an effective method of 
reconstructing periorbital region defects by providing skin 

Fig. 4. Case 3. A composite graft with an orbicularis oculi myocutaneous (OOMC) switch flap. (A) Preoperative view of basal cell carcinoma 
on the right lower eyelid. (B) Preoperative view before flap division (29 days postoperatively; septal mucochondral composite graft+laterally 
based unipedicled OOMC switch flap). (C) Preoperative view before the second flap division (5 months postoperatively). (D) Postoperative 
view of 3 years after reconstruction.
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quality similar to that of the defect area and an abundant blood 
supply, as well as by enabling primary closure of the donor site 
and tailored reconstruction using various methods to fit the lo-
cation and the depth of the defect area. 
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