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Abstract
· AIM: To reconstruct the extensive full -thickness
defects of eyelids is a challenge for the plastic surgeon
because of their complex anatomy and special functions.
This article presents and discusses an improved surgical
technique in which the orbicularis oculi myocutaneous
flap is rotated through a "subcutaneous tunnel" in
conjunction with a palatal mucosal graft employed for
lining.

·METHODS: Data from 22 eyes with extensive full -
thickness eyelid defects from various causes between
2009 and 2013 were analyzed in this study. After the
different layers of eyelid were separated completely, a
temporally based orbicularis oculi myocutaneous flap
was designed following fishtail lines and was mobilized,
leaving the base of the pedicle intact with a submuscular
tissue attachment. The flap was then rotated through a
"subcutaneous tunnel" to the defect, and the donor site
was closed primarily. Posterior lamellar reconstruction
was performed with a mucosal graft harvested from the
hard palate.

· RESULTS: All the flaps were survived without any
healing problems. There was no corneal irritation, flap
contraction, or significant donor -site morbidity in the
follow-up period. The incision scars were almost invisible.
The defects were repaired completely, and the
evaluations showed satisfactory function and appearance.

·CONCLUSION: This technique is an improved single-
stage operation and can be applied to repair large, full-
thickness eyelid defects from various causes. With our
method, the functional and aesthetic results can be
obtained in either the upper or lower eyelids.

·KEYWORDS: full-thickness eyelid defects; orbicularis oculi
myocutaneous flap; subcutaneous tunnel; hard palate mucosa
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INTRODUCTION

E yelids are of paramount importance for the protection of
eyeball. The full-thickness eyelid defects have been

noted to cause corneal irritation, exposure keratopathy,
ulceration and even vision loss. Furthermore, aesthetic
problems related to defects often occur at the same time. The
goals of eyelid reconstruction are to maintain the function of
ocular surface and reproduce the color and texture of the
eyelid, following the aesthetic subunit with minimal
sacrifice.
Full-thickness defects that exceed 25% of the eyelid's width
cannot be directly closed [1]. This means that a skillful
operation should be used to repair the defective anterior and
posterior lamella of eyelid simultaneously. According to
previously reports, several types of autogenous grafts have
already been used for repairing the posterior lamella [2-4],
including labial mucosa [5], hard palate mucoperiosteum [6,7-9],
auricular [8,10-13] and nasoseptal [14] cartilage, . The labial
mucosa is too weak to support the lower eyelid and shrinks
substantially during the postoperative period [15]. Auricular or
nasoseptal cartilage grafts have sometimes been used, but
these are too thick and too stiff to achieve appropriate
contact between the eyelid and eyeball [7,16,17]. As for the
reconstruction of anterior lamella, some traditional
techniques have been reported, as follows: Z-plasty [18], the
V-Y advancement flap[9,19], the Cutler-Beard technique [20] and
all kinds of pedicled flaps. However, each technique has its
own drawbacks. Such as large upper eyelid defects can be
reconstructed using V-Y glabellar and midline forehead
flaps [21], but the skin texture is thicker and hardly matches
that of the upper eyelid. The Cutler-Beard technique has
been criticized for tending to shrink and form cicatricial
entropion of the reconstructed lid [22,23] not to mention
secondary eyelid destroy. The flap that is based on the lateral
canthal area and advanced nasally with a V-Y closure is an
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effective method to reconstruct lower eyelid. But it is not
useful for extensive lower eyelid defect, let alone the upper
eyelid defect. As for the reconstruction of lower eyelid with
a laterally based orbicularis oculi myocutaneous flap from
the upper eyelid, the skin of upper eyelid is too thin and soft
to support the lower eyelid, not to mention the destroyed
upper eyelid amounts to secondary disfigurement. A
supraorbital Fricke flap may result in an up-drawn brow，in
addition to the thick skin it provides [24]. Free flaps have been
considered as an option [12], but contraction leading to
depressed areas and color mismatch is among the
well-known drawbacks of these skin grafts. Additionally,
they do not supply enough blood for the mucosal lining of
the palate.
Taking both therapeutic and aesthetic effects into
consideration, we present a modified surgical procedure that
is using a temporal orbicularis oculi myocutaneous rotation
flap in conjunction with a hard palate graft for lining to
correct extensive full-thickness eyelid defects. It is worth
mentioning that the "cat ear" phenomenon at the pedicle
position will be avoided by rotating the flap through
"subcutaneous tunnel" skillfully. Furthermore it is a
single-stage operation and the shrink of grafts can be
controlled effectively. As a result, the reconstruction not only
demonstrates a close match to the neighbour skin, but
follows a normal eyelid function.
In this paper, we present our eyelid reconstructed technique
mentioned above. The outcomes of applying the technique
on 22 patients are summarized, including the advantages and
possible complications.
SUBJECTS AND METHODS
Ethics Statement This retrospective, interventional,
nonrandomized observational study was approved by the
local ethics committee (The Second Hospital of Jilin
University Ethics Committee) and followed the regulations
of good clinical practice (GCP). After a thorough
explanation of the nature of the study, all patients agreed to
participate and gave their written informed consents to
participate prior to study entry.
Indications Twenty-two patients who were presented to the
Second Hospital of Jilin University during January 2009 to
December 2013 with extensive eyelid defects were subjected
to the surgery. The choice criterion of our cases was
extensive full-thickness eyelid defect that was affected more
than three-quarters width of upper or lower eyelids. These
patients included 16 males and 6 females with an age range
of 3 to 69 years old and with an average age of 32 years old.
The causes of eyelid defects were as follows: tumor
excisions in 14 cases, severe eyelid defects after
traffic-accident injuries in 7 cases, and a dog bite in the
single case of a three-year-old boy. In all cases, the patients
were subjected to immediate reconstruction (primary repair)

after injury or excision. Among these patients, 4 cases had
developed reconstruction on the upper eyelids and 17 cases
on the lower eyelids, the most serious case was involved in
both upper and lower eyelid. Patients were subjected to
follow up for 3-12mo after surgery.
Surgical Technique All operations were performed under
general anesthesia. In the case of malignant tumors,
complete excision of the lesion was performed first, until the
surgical margin was confirmed to be disease-free
pathologically. In injury cases, the necrotic tissues were
excised, and a full-thickness defect was created until the
fresh wound was thoroughly exposed.
After confirmed the size of defect, a free hard palate
mucosal graft avoiding the periosteum was harvested from
the hard palate. The graft was approximately 10% longer
than the defect in the vertical direction to allow for
postoperative shrinkage. The defect of the donor site was
pressure-bandaged with iodoform gauze to stop the bleeding.
Then, the graft was cleaned and dipped in a 1:2000 IU
gentamicin saline solution for 15min. After removed the
adipose tissue, the graft was pruned according to the shape
of the defect. Then, the palatal mucosal graft was sutured to
the remaining tarsal tissue and conjunctiva. Meticulous
attention was paid to obtain the correct graft alignment and
to avoid the exposure of sutures and knots on the
conjunctival surface. In the cases of upper eyelid defects, the
graft was also fixed to the stump of levator aponeurosis to
avoid postoperative ptosis. In the cases of total lower eyelid
defects, we sutured the graft to the internal canthus nasal
bone periosteum and external canthal orbital bone
periosteum to place tension of inner eyelid.
According to the defect area of eyelid, we designed a
rotation flap in the temporal region (Figure 1A).
The defected area of eyelid was represented as a red shadow.
The donor flap area was represented as a blue shadow,
which was not only designed symmetrically with red
shadow, but image by inversion. That was to say, the donor
flap was designed at temporal skin over fissurae palpebrae
level when the defect was located at lower eyelid. On the
contrary, the donor flap was designed below the fissurae
palpebrae level when the defect was located at upper eyelid.
In order to conceal the scar of the donor site, the donor flap
should be designed along fishtail lines. The "subcutaneous
tunnel" that was located at the edge of the lateral orbital
bone was under the broken line between the red and blue
shadows. It was usually 15-20 mm width and 1.5 mm length
so that the loose-bodied pedicle of rotation flap could be
turned round inside. Next, the temporal incision was be
made along the premarked real and broken line. The flap
was liberated above the muscular plane until the position of
"tunnel". From the edge of the lateral orbital bone, dissection
was performed in the submuscular plane. The width of the
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muscular pedicle was almost the same as that of the skin
flap. Careful dissection was very important to keep the
branches of vessels and the facial nerve from injury. After
complete isolation, the flap was rotated 120º -180º (Figure 1B)
and covered on the palatal mucosal graft to repair the defect
of anterior lamella. After the confirmation of tension-free
transposition, the flap was sutured to the margin of defect in
layers. Finally, the palatal mucosal graft and the rotation flap
were sutured with their corresponding palpebral margins.
The incision of donor site and "tunnel" was closed primarily
(Figure 1C). It was important to note that the lacrimal duct
should be repaired with artificial nasolacrimal duc in the
second procedure if the defect involved lacrimal canaliculi.
The operation area was bandaged properly for 5-7d. The
sutures were removed in about 1wk, but the marginal
position was not unstitched until 2wk after surgery. The
symphysic fissurae palpebral was cut apart 3-6mo after
operation.
RESULTS
During the 3-12mo follow-up period, the survival rate of
flaps was 100% . In all cases, functional recovery was
satisfactory, and corneal protection was obtained. Neither
pain nor corneal irritation was reported in the postoperative
cases. All patients could open and close their eyelids freely.
The texture and color of reconstructed eyelids matched the
surrounding skin. The donor site scar healed well and was
inconspicuous in all cases. Furthermore, no recurrence was
noted in any patient who presented with carcinoma. The
details of three cases are presented.
Case 1 A 48-year-old man presented with a severe infection
of the left lower eyelid one week after a traffic accident
(Figure 2A). After the infected and necrotic tissues were
debrided (Figure 2B), a palatal mucosal graft was harvested
from the hard palate, avoiding the periosteum (Figure 2C).
The defect of the donor site was pressure-bandaged with
iodoform gauze to stop the bleeding (Figure 2D). Then, a
flap based on the orbicularis oculi muscle was designed from
a point 1 cm lateral to the lateral canthus, along the direction
of temporal fishtail lines. After complete isolation, the flap
was rotated 120毅 through the "subcutaneous tunnel" and
covered the palatal mucosal graft to repair the anterior layer
of the affected eyelid (Figure 2E). The palatal mucosal graft
and the rotation flap were sutured with their corresponding
palpebral margins. The donor site of the flap was closed
primarily (Figure 2F). The results were satisfactory at 7d
(Figure 2G) and 3mo (Figure 2H) after the split operation.
Case 2 A 52-year-old man presented with extensive
basal-cell carcinoma of the lower eyelid that needed a total
resection of the lower lid (Figure 3A). In this patient, we
performed a reconstruction in which an orbicularis oculi
myocutaneous flap was rotated through a "subcutaneous
tunnel" in conjunction with a palatal mucosal graft for lining

Figure 1 The diagram of operating procedure.

Figure 2 The eyelid reconstruction of a severe infection and
defect of left lower eyelid of a 48-year-old man.
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(Figure 3B, 3C). Then, the tarso and skin palpebral fissure
was sutured more than six months to prevent contraction of
the palatal mucosal graft and flap (Figure 3D). The aesthetic
and functional outcomes were very good 6mo after surgery
(Figure 3E). The donor site healed well, without conspicuous
scarring (Figure 3F).
Case 3 Although our technique was predominantly used for
full-thickness defects of the lower or upper eyelid, a
61-year-old man with a full-thickness defect involving both
the upper and lower eyelids due to a traffic accident (Figure
4A, 4B, 4C) also underwent surgery successfully with the
same technique. Despite a serious infection of the wounded
eyelid, the reconstructed upper and lower eyelids survived
one week after the operation (Figure 4D). Six months after
the surgery, he could open and close his eyelids completely
(Figure 4E, 4F). No complications were noted (Figure 4G),
and an aesthetic and functional final result was achieved.
DISCUSSION
Indications for eyelid reconstruction include the resection of
tumors, the correction of congenital or traumatic colobomas,
and scar-tissue retractions. A skillful operation should be
used to repair the defective anterior and posterior lamella of
eyelid simultaneously when the full-thickness defects exceed
25% of the eyelid's width. Numerous techniques have been
proposed for full-thickness eyelid reconstruction [25-33]. The
ideal results of reconstruction in eyelid surgery should be a
movable eyelid, perfect corneal protection, good aesthetic
quality, and acceptable sequelae at the donor site.
The techniques of posterior lamella reconstruction have
mentioned above, such as labial mucosa, hard palate mucos,
hard palate mucoperiosteum, and auricular and nasoseptal
cartilage. However, there are still some issues associated
with eye lids reconstruction. In 1985, the hard palate
mucoperiosteal graft was first introduced by Dr. Siegel [34].
Because of the dual functions of structural support and
conjunctival lining, this technique has always been a concern
of ophthalmologists, and the clinical applications have
become increasingly developed and mature [28,8]. Furthermore,
the groups of Ito [8] and Weinberg [35] further
confirmed the feasibility of substituting tarsoconjunctival
organizations with hard palate mucosa in a histological
perspective. The results showed that hard palate
mucoperiosteal grafts bear a close resemblance histologically
to the tarsoconjunctiva. We prefer using hard palate mucosal
grafts to reconstruct the defected posterior lamella. As a
suitable replacement of eyelid, it has several advantages, as
follows: 1) because the histologic composition of graft bears
a close resemblance to that of the tarsoconjunctiva [8,35], the
large hard palate provides both a conjunctival lining and
structural support. It has intrinsic stiffness and yet is
pliable [2]; 2) minimal shrinkage [15,34,10,17] of palatal mucosal
grafts prevents the reconstructed eyelid from sagging [3]; 3)

there is sufficient donor area in the hard palate. It offers
spontaneous healing. There is no long-term donor-site
morbidity, which is another advantage of the hard palate
graft [4]; 4) these grafts showed complete removal, and there
were no complications, such as ectropion, entropion, or
blepharoptosis.
As for the reconstruction of anterior lamella, a number of
procedures are available mentioned above, such as: Z-plasty[18],
the V-Y advancement flap [9,19], the Cutler-Beard technique[20]

and all kinds of pedicled flaps. Because unsuitable for
extensive eyelid defect and the potential for leaving unsightly
scars, these techniques come in their different drawbacks.
Such as the problemsof skin texture, donor amount,
secondary disfigurement and blood circulation problems. Our
technique is designing a orbicularis oculi myocutaneous flap
rotated through a "subcutaneous tunnel" to reconstruct the
anterior lamella of eyelid (Figure 1A). In comparison with
other methods, this procedure is technically easy and can
obtain good aesthetic results with minimal invasion. Their
specific advantages are as follows: 1) the first thing to be
sure of is the original technique of "subcutaneous tunnel". By

Figure 3 The eyelid reconstruction of a extensive basal -cell
carcinoma of right lower eyelid of a 52-year-old man.

Figure 4 The eyelid reconstruction of a full -thickness defect
involving both the upper and lower eyelids of a 61-year-old
man.
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this creative method, we can not only retain the generous
pedicle, but also avoid a bloated appearance at the pedicle
position, known as "cat ear", which is always required for
the secondary reparation; 2) due to its similar color and
texture to the eyelid, the temporal rotation flap results in
optimal and aesthetic results; 3) this flap uses the rich blood
supply in the lateral orbital region, which consists of the
zygomaticofacial perforator, the zygomaticotemporal
perforator, the zygomatico-orbital artery, and the perforators
of the transverse facial artery [36]. Because of its rich arterial
network, the rotation flap and its undergraft that is
transplanted from palatal mucosal can be survived by the
generous submuscular pedicle; 4) this surgical technique has
no serious side effects in terms of the function or appearance
at the donor site. The temporal skin and subcutaneous tissue
are loose, and the donor-site defect can be sutured directly
without needing to be repaired using a free skin graft.
Furthermore, we can design the flap along the direction of
the fishtail lines according to the shape of defect, leaving
almost invisible donor-site scars.
With this technique, the valuations of all cases showed
satisfactory function and appearance. However, this result
requires some key technological points. Our experiences are
summarized as follows: 1) in the operation, the orbital
branches of the arterial arcade and the facial nerve should be
carefully protected, so the key to performing this operation is
a thorough knowledge of eyelid anatomy; 2) the lateral
pedicle of the flap should be widened enough to ensure the
blood supply of rotation flap and its undergraft; 3) attention
should be paid to the repair of levator muscle of the upper
eyelid and the internal and external canthal ligaments of the
lower eyelid; 4) a palpebral fissure permanent suture is not
only conductive to the fixation of the transfer flap and its
lining, but also helping to prevent postoperative contraction;
5) for the prevention of ischemic necrosis of flap,
postoperative care should be taken, such as avoiding the
compression at the peduncular position when we compress
the flap with pressure-bandaging.
Although successful, our method has some drawbacks.
Firstly, our procedures require the occlusion of visual axis
for weeks to months, increasing recovery time and posing
difficulties for patients who are monocular or who are young
enough to be at risk for deprivation amblyopia [37]. To avoid
this drawback, we suggest to perform partial "tarsorrhaphy"
leaving the visual axis open in special cases. Another
problem is the healing of the large hard palate donor site,
especially involves the risk of developing maxillary
hypoplasia in children. However, this drawback was
overcome by avoiding periosteum when harvesting mucosa
from the hard palate. Because the palatal mucosal grafts
have the drawback of being thick in comparison with the

conjunctiva tarsal plate, thinning of the graft should be done,
if necessary, to achieve a smooth transition, as long as
supportive strength is not compromised.
In conclusion, our procedure is technically easy, and the
defective skin, tarsal plate and conjunctiva can be repaired at
the same time. Because of the "subcutaneous tunnel"
technique, the cosmetic results can be obtained. Therefore,
the good morphologic and dynamic reconstruction can be
achieved using our method, it has thus become our favored
technique for full-thickness eyelid reconstruction.
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