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a b s t r a c t 

Background: Numerous reports have described methods for repair- 

ing full-thickness upper eyelid defects using lower eyelid tissue. To 

avoid sacrificing the lower eyelid and thereby prevent lower eyelid 

sagging or dysfunction, we used innervated orbicularis oculi my- 

ocutaneous flaps harvested from the upper eyelid for upper eyelid 

reconstruction. 

Methods: We modified a method reported by Moschella and Cor- 

dova for repairing full-thickness upper eyelid defects using inner- 

vated bipedicled orbicularis oculi myocutaneous flaps mobilized 

from the upper eyelid and labial mucosal grafts. First, we avoided 

the use of a Fricke flap, which is used in the original method to 

repair the myocutaneous flap donor site, since it can cause asym- 

metry of the eyebrows on both sides. Second, reconstruction of the 

double-fold eyelid was performed with buried sutures in the my- 

ocutaneous flap in secondary surgery, since the double eyelid fold 

of the original method is not necessary or is too wide for Asian 

people. Functional and cosmetic outcomes were assessed by six 

evaluators using postoperative photographs. 

Results: Six patients with malignant upper eyelid tumours un- 

derwent repair of upper eyelid defects by our modified method. 

Donor sites of the myocutaneous flaps were repaired with a me- 

dial forehead flap in one patient with Merkel cell carcinoma, a lat- 

eral orbital flap in one patient with sebaceous carcinoma, and a 
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two-stage skin graft in two patients with sebaceous carcinoma and 

basal cell carcinoma, respectively. The two remaining patients (one 

with sebaceous carcinoma and the other with basal cell carcinoma) 

required no donor site repair. Functional and cosmetic outcomes 

were good or excellent in most cases. 

Conclusion: Our modified method for repairing full-thickness up- 

per eyelid defects using innervated orbicularis oculi myocutaneous 

flaps resulted in optimal eyelid function and support, with mor- 

phologically satisfactory results including bilateral symmetry. This 

method provides a useful alternative to conventional methods of 

upper eyelid reconstruction. 

© 2021 The Author(s). Published by Elsevier Ltd on behalf of 

British Association of Plastic, Reconstructive and Aesthetic 

Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

I

 

w  

h  

t  

t  

a  

d  

o

 

h  

h  

i  

i  

(  

a
 

M  

o  

t  

l  

l

 

f  

n  

t  

f  

t  

i

 

m  

e  
ntroduction 

Numerous reports have described methods for reconstructing full-thickness upper eyelid defects,

hich are often challenging to repair. 1 , 2 As the eyelid has a unique and complex structure, tissue

arvested from the lower eyelid is considered ideal for upper eyelid reconstruction. While methods

hat use lower eyelid tissue to reconstruct upper eyelid defects have achieved satisfactory results, 1 , 3

here are a number of issues with those procedures: 1) reconstruction requires a two-stage operation,

nd the eye must remain closed for two to three weeks, and 2) the sacrificed lower eyelid often

evelops lower eyelid deformities, such as sagging and flattening, as well as mild dysfunction of the

rbicularis oculi muscle. 

Since the upper eyelid should be in contact with the globe during eyelid movement, it must stretch

orizontally when raised. In a full upward gaze, this may be in the range of 30 to 40%, or more, of the

orizontal length of the upper eyelid margin. 1 Optimal muscle tone of the orbicularis oculi muscle

s required to keep the upper eyelid in contact with the globe. A smooth mucosal or conjunctival

nner lining is also required to protect the cornea. To address these issues, we used an innervated

functional) orbicularis oculi myocutaneous flap harvested from the upper eyelid to repair the defect,

nd a full-thickness labial mucosal graft to reconstruct the inner lining. 

Innervated (functional) orbicularis oculi myocutaneous flaps have been reported to be useful. 4–7

oschella and Cordova first reported a method in which innervated bipedicled orbicularis oculi my-

cutaneous flaps mobilized from the upper eyelid were used to reconstruct upper eyelid defects. Pa-

rinely et al. also used bipedicled orbicularis oculi myocutaneous flaps mobilized from the upper eye-

id, using a skin graft to repair the donor site and a tarsoconjunctival graft to repair the posterior

amella. 7 

The original method described by Moschella and Cordova used a Fricke flap, 8 which is harvested

rom the forehead area just above the eyebrow, to repair the donor site of the bipedicled myocuta-

eous flap. Using a Fricke flap often results in asymmetry of the eyebrows on both sides. Moreover,

he flap provides a rather thick-skinned and suboptimal colour/texture eyelid compared with flaps

rom the lateral orbital area or cheek. In the method described herein, we made two modifications to

he original method. First, we avoided using a Fricke flap, and optimal methods were selected accord-

ng to the condition of each patient to repair the donor site of the myocutaneous flap. 

Second, reconstruction of the eyelid fold was performed not at the upper edge of the bipedicled

yocutaneous flap as in the original method, but in the flap secondarily in patients with double-fold

yelids, since the double eyelid fold made in the original method is not necessary or is too wide for
132 
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Figure 1. Schema. A: After the upper eyelid tumour is widely resected, a mucosal graft is harvested from the lower lip and 

sutured to the conjunctival defect. At the lid margin, a small excess length (3 mm) of graft is retained. B: An orbicularis oculi 

myocutaneous flap is mobilized downward to the lid margin. The stump of the aponeurosis of the levator muscle is sutured to 

the upper edge of the flap. The stump is carefully sutured to a sufficiently deep portion of the upper edge of the flap to avoid 

the formation of an eyelid fold at this location. Sutures are adjusted so that the lid margin is naturally curved when the eyelid 

is raised. The lower edge of the mucosal graft is sutured to the lower edge of the flap skin. The lower edge of the flap must be 

securely covered with the mucosal graft. C: Profile view of Figure. B. 
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sian people. Moreover, secondary surgery provides a more precise double eyelid fold without tissue

edema. 

atients and methods 

perative technique 

The operative technique of the modified method is as follows ( Figure 1 ): 

1. The upper eyelid tumour is widely resected. If the levator aponeurosis is excised during surgery,

the excised end is marked with sutures.( Figure 3 B). 

2. A full-thickness mucosal graft is harvested from the lower lip. The lower lip defect is covered

with artificial dermis (Integra R © Bilayer Wound Matrix, Integra Life Sciences Corporation, Plains-

boro, NJ) using 6–0 Vicryl sutures. The harvested graft is sufficient in size to fill the conjunctival

defect under moderate tension, except that the lid margin is longer by 3 mm. The graft is then

sutured to the conjunctival defect with 7–0 Vicryl sutures, leaving the lid margin 3 mm in ex-

cess of the defect ( Figure 1 A, 3D). 
133 
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Figure 2. Schema for Patient 5. A: A lateral orbital flap is designed. B: The donor site of the bipedicled orbicularis oculi my- 

ocutaneous flap is repaired with a lateral orbital flap. 

 

 

 

 

 

 

 

 

 

 

3. An orbicularis oculi myocutaneous flap is elevated from the remaining upper eyelid (preseptal

or orbital part of the eyelid). If elevated as a bipedicled flap, the vertical width of the flap is ap-

proximately 8 mm. The flap contains full-thickness orbicularis oculi muscle fibres, which main-

tain continuity at both ends of the bipedicled flap (muscle-ring continuity) and are innervated

by temporal branches of the facial nerve ( Figure 1 A). When the defect is small, the orbicularis

oculi muscle and skin covering it are only elevated from the tarsus and the orbital septum in

the same manner and mobilized downward to the lid margin while maintaining continuity with

the upper part of the eyelid with no tension. 

4. The flap is mobilized downward to the lid margin ( Figure 1 B). If necessary, small pieces of

wedge-shaped surplus skin at both sides are cut and discarded. The marked stump of the le-

vator aponeurosis is then dissected, spread horizontally, and sutured to the upper edge of the
134 
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Figure 3. Case involving a 55-year-old man (Patient 5). A: Sebaceous carcinoma on the right upper eyelid margin of the patient. 

B: The tumour is resected with a 7-mm margin. The stump of the levator aponeurosis is marked with 6–0 nylon suture. C: A 

lateral orbital flap is designed. D: The mucosal graft is sutured to the conjunctival defect with 7–0 Vicryl sutures. At the lid 

margin, a small excess (3 mm) is retained. Forceps are used to hold the 6–0 nylon suture marking the stump of the levator 

aponeurosis. E: The donor site of the bipedicled orbicularis oculi myocutaneous flap is repaired with the lateral orbital flap. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P

 

n  
bipedicled myocutaneous flap at the point proximal to the labial mucosal graft layer with 7–0

Vicryl sutures. The stump is carefully sutured to a sufficiently deep portion of the upper edge

of the flap to avoid the formation of an eyelid fold at this location ( Figure 1 C). Sutures are ad-

justed so that the lid margin is naturally curved when the eyelid is raised. Care is taken not to

excessively advance the levator aponeurosis, as this can cause eyelid retraction. If the remain-

ing aponeurosis is too short, a small fascia graft between the stump of the aponeurosis and the

bipedicled myocutaneous flap may be necessary. If the defect is small enough and the aponeu-

rosis is intact, this procedure is not necessary. The lower edge of the mucosal graft, 3 mm in

excess at the lid margin, is sutured to the lower edge of the flap skin. The lower edge of the flap

must be covered securely with the everted mucosal graft to protect the cornea ( Figure 1 B,C). 

5. If necessary, the myocutaneous flap donor site is repaired with a flap or a skin graft other than

a Fricke flap. The first choice for repairing the donor site is a lateral orbital flap 

9 ( Fig. 2A,B ,3C,E).

When this is not available, other method such as a median forehead flap or a secondary skin

graft is used based on the patient’s condition ( Table 1 ). 

6. If the patient has double-fold eyelids, eyelid fold reconstruction surgery is performed sev-

eral months after the initial surgery. The eyelid fold is created in the (bipedicled) orbicularis

oculi myocutaneous flap to resemble the contralateral eyelid using 6–0 nylon buried sutures

( Figure 4 B). 

atients 

We performed upper eyelid reconstruction using the modified method in six patients with malig-

ant upper eyelid tumours. Three patients had sebaceous carcinoma, two had basal cell carcinoma,
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Table 1 

Patient characteristics. 

Patient 

no. 

Age/sex diagnosis tumour size 

height × width 

(mm) 

Defect size 

height × width 

(mm) 

Method of 

donor site 

repair 

Follow-up 

period 

(years) 

Oncological 

results 

Functional 

results 

Cosmetic 

results 

1 58/F MCC 10 × 8 18 × 28 Median 

forehead 

flap 

11 Metastasis 

in deep 

parotid 

gland 

Good Fair 

2 81/M SC 6 × 9 10 × 19 None 1 No 

recurrence 

Excellent Good 

3 76/M BCC 8 × 7.5 10 × 13.5 Two-stage 

skin graft 

5.5 No 

recurrence 

Excellent 

Excellent 

4 85/F SC 12 × 12 15 × 22 Two-stage 

skin graft 

5 No 

recurrence 

Excellent Good 

5 55/M SC 6 × 8 11 × 22 Lateral 

orbital flap 

3 No 

recurrence 

Excellent 

Excellent 

6 77/F BCC 7 × 7 9 × 13 None 1 No 

recurrence 

Excellent 

Excellent 

MCC: Merkel cell carcinoma; SC: sebaceous carcinoma; BCC: basal cell carcinoma. 

Figure 4. Three years after the surgery (Patient 5). A: The eyelid appearance and function remain in excellent condition. B: In 

the bipedicled orbicularis oculi myocutaneous flap, a double eyelid fold has been secondarily created using 6–0 nylon buried 

sutures. C: When the eyelids are firmly closed, the reconstructed eyelid shows strong contracture of the orbicularis oculi muscle, 

which is .similar to that of the contralateral eyelid. 

a  

r  

fl  

b  

n

 

h

nd one had Merkel cell carcinoma. The donor sites of the orbicularis oculi myocutaneous flaps were

epaired using a median forehead flap in the patient with Merkel cell carcinoma, a lateral orbital

ap in one patient with sebaceous carcinoma, and a two-stage skin graft in two patients (one with

asal cell carcinoma and the other with sebaceous carcinoma). The two remaining patients required

o donor site repair ( Table 1 ). 

In Patient 1, since Merkel cell carcinoma is a highly malignant tumour, we avoided using a flap

arvested from the area downstream of the lymph flow and instead used a median forehead flap. 
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Table 2 

Photograph-based functional evaluation scores. 

Status No asymmetry Mild asymmetry Moderate asymmetry Severe asymmetry 

1) Eyelid opened 3 2 1 0 

2) Eyelid gently closed 3 2 1 0 

3) Eyelid firmly closed 3 2 1 0 

Total score (TS) was calculated as the sum of 1), 2), and 3). 

Poor, 0 ≤ mean TS < 2.25; Fair, 2.25 ≤ mean TS < 4.5; Good, 4.5 ≤ mean TS < 6.75; Excellent, 6.75 ≤ mean TS 

≤ 9. 

Table 3 

Photograph-based cosmetic evaluation scores. 

Features Excellent Good Fair Poor 

1) Eyelid colour match 3 2 1 0 

2)Eyelid texture match 3 2 1 0 

3)Bilateral symmetry 3 2 1 0 

Total score (TS) was calculated as the sum of 1), 2), and 3). 

Poor, 0 ≤ mean TS < 2.25; Fair, 2.25 ≤ mean TS < 4.5; Good, 

4.5 ≤ mean TS < 6.75; Excellent, 6.75 ≤ mean TS ≤9. 
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In Patient 3, we could not use a lateral orbital flap since the patient’s lateral orbital area had al-

eady been reconstructed with skin grafts to repair multiple haemangiomas. In Patient 2, donor site

epair was performed with a skin graft, since the patient was in poor condition and desired a less in-

asive procedure. For Patients 2 and 3, a two-stage skin graft with an aesthetic skin graft technique 10

as used to avoid suboptimal cosmetic outcomes ( Table 1 ). All patients underwent complete tumour

esection as confirmed by frozen section monitoring of the cutaneous, subcutaneous, and conjunctival

argins. 

All clinical information was collected after the patients provided written informed consent, and

he study was approved by the institutional review board of the National Hospital Organization, Osaka

ational Hospital (IRB No: 20,074). 

All patients provided informed consent, including for having their faces shown in the figures. 

ssessment scores 

Functional and cosmetic outcomes were assessed using postoperative photographs by six evalua-

ors (one secretary, one clerk, two surgical trainees, one plastic surgeon, and one ophthalmologist).

he postoperative photographs were taken at more than one year after the surgery. Given the im-

ortance of bilateral symmetry and optimal eyelid closure in eyelid reconstruction, these factors were

cored on a scale of 0–3 points. Total scores were calculated, and functional and cosmetic outcomes

ere assessed as excellent, good, fair, or poor according to the mean total score amongst the six eval-

ators ( Tables 2 and 3 ). 

esults 

ase report 

A representative case (Patient 5; Table 1 ) is presented below. 

A 55-year-old man with sebaceous carcinoma on the right upper eyelid margin was referred to

ur hospital by an ophthalmologist ( Figure 3 A). The tumour was resected with a 7 mm margin, which

s wider than usual, since pagetoid spread was observed in the epidermis of a biopsy specimen. The

efect was reconstructed with a bipedicled orbicularis oculi myocutaneous flap and a labial mucosal

raft. The donor site of the bipedicled myocutaneous flap was repaired with a lateral orbital flap

 Figures 2A,B,3B-E ). Seven months after the surgery, a double eyelid fold was created in the bipedicled

yocutaneous flap with 6–0 nylon buried sutures( Figure 4 B). Three years after the initial surgery, the
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yelid appearance and function remained in excellent condition ( Figures 4 A,B), and when the eyelids

re firmly closed, the reconstructed eyelid shows strong contracture of the orbicularis oculi muscle,

hich is .similar to that of the contralateral eyelid.( Figure 4 C). The patient had no recurrence and

emains in good health. 

unctional and cosmetic outcomes 

The results of the six patients who underwent upper eyelid defect reconstruction with this mod-

fied method (innervated orbicularis oculi myocutaneous flaps and labial mucosal grafts) are sum-

arized in Table 1 . Although labial mucosal grafts were used to reconstruct the inner lining, no in-

urning of the eyelid due to shrinkage of the mucosal graft was observed in any of the patients. 

Only one patient (Patient 1) showed reduced orbicularis oculi muscle function due to sacrifice of

acial nerve branches during the wide resection of a metastatic lesion in the deep parotid gland eight

onths after the initial surgery. The other five patients demonstrated complete recovery of eyelid

unction; when their eyelids were firmly closed, orbicularis oculi muscle contracture was clearly ob-

erved in the reconstructed eyelid, as in the contralateral eyelid ( Figure 4 C). All but one patient (who

as assessed as ‘good’) were assessed as ‘excellent’ in terms of functional outcome. 

In all but one patient (Patient 1) with Merkel cell carcinoma, who suffered from left facial palsy

 Table 2 ), the lower eyelid was intact with a perfectly symmetrical appearance and function. Addi-

ionally, the reconstructed eyelids had a very natural appearance in these patients. The patient with

erkel cell carcinoma who underwent donor site repair with a median forehead flap had a subop-

imal cosmetic outcome due to the use of a thick-skinned forehead flap. The remaining five patients

howed excellent or good morphological results ( Table 3 ). The labial donor sites, which were covered

ith artificial dermis, were re-epithelialized by two to three weeks postoperatively with no deformity.

iscussion 

In this report, we describe a modified version of a method described by Moschella and Cordova,

hich uses a innervated (functional) bipedicled orbicularis oculi myocutaneous flap harvested from

he upper eyelid itself to repair full-thickness upper eyelid defects, and a full-thickness labial mucosal

raft to reconstruct the inner lining. 4 By introducing two modifications (i.e., avoiding Fricke flaps to

epair the donor site and reconstructing double-fold eyelids in secondary surgeries), our method im-

roved the cosmetic appearance of the face, including eyebrow symmetry and achieved a more natural

ouble-fold eyelid (or single-fold eyelid) for Asian people. 

A smooth mucosal or conjunctival inner lining is necessary to protect the cornea. A number of

echniques have been described for the repair of the inner lining. 7 , 11 , 12 Tarsoconjunctival grafts from

he normal upper eyelid can be used to achieve satisfactory results for upper eyelid reconstruction but

an compromise outcomes for the donor eyelid (e.g., cicatricial entropion, upper eyelid retraction) . 7 , 13

Since the muscle fibres included in an orbicularis oculi myocutaneous flap maintain good muscle

one, which stabilizes the lid margin, some have suggested that cartilaginous solid tissues are not nec-

ssary for eyelid support. 14 , 15 We used mucosal grafts from the lower lip as described by Moschella

nd Cordova. These grafts are smoother and more flexible than grafts from other tissues used to re-

onstruct the lining. Although some reports showed that the mucosal grafts used in eyelid recon-

truction shrink substantially in the postoperative period, 16 we observed no in-turning of the eyelid

ue to shrinkage of the mucosal graft in our patients. We suspect that the good muscle tone of the

rbicularis oculi muscle flap may have prevented shrinkage of the mucosal graft. 

For donor site repair, we avoided using a Fricke flap and instead used other methods to repair the

onor site, such as a median forehead flap,a lateral orbital flap, and second-stage skin grafts, according

o the condition of each patient ( Table 1 ). Flaps harvested from the forehead produce a thick-skinned

yelid with suboptimal colour/texture match. 17 On the other hand, lateral orbital flaps have a better

olour/texture match than flaps from the forehead. Moreover, they leave almost invisible donor site

cars and do not result in eyebrow asymmetry, as is observed with Fricke flaps. 8 , 9 In our view, lateral

rbital flaps are optimal for repairing the donor site of the bipedicled orbicularis oculi myocutaneous
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ap. In the present study, when the lateral orbital flap was not available, we used other methods as

hown in Table 1 . 

Since our method requires the skin and orbicularis oculi muscle below the eyebrow to be more

han 8 mm wide in the vertical direction, it cannot be used in patients who have a defect in that

rea, such as a total defect of the upper eyelid or a large defect in the vertical direction. 

Since our method does not sacrifice the lower eyelid, there is no damage to its appearance or func-

ion. Moreover, there is no need to keep the eye closed for several weeks. The use of myocutaneous

aps that include innervated (functional) orbicularis oculi muscle also achieves good muscle tone of

he upper eyelid, which keeps the lid in close contact with the globe without cartilaginous solid sup-

ort and optimal eyelid closure. The modified method can be applied to patients with single-fold

yelids or narrow double-fold eyelids, and optimal outcomes can be obtained by selecting an appro-

riate method to repair the donor site of the bipedicled orbicularis oculi myocutaneous flap according

o each patient’s condition. 

In conclusion, good to excellent outcomes, both functionally and morphologically, can be achieved

ith this method in most patients. The method offers a useful, simple, and less invasive alternative

o other methods of conventional upper eyelid reconstruction. 
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