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Eyelid reconstructions can be considered as the most chal-
lenging surgical procedure and are mostly done due to
trauma, tumor resections, and congenital defects.1

Optimization of aesthetic and functional outcomes is a
general goal in the reconstruction of eyelid defects. Overall,
eyelid reconstructionmust followbasic principles so that the
surgeon should use conventionalmethods for reconstruction
before thinking about more complex methods.2

Given the complex anatomyof the upper and lower eyelid,
the changes in one structure can have consequences for all
anatomic units. In this regard, a successful surgical proce-
dure will keep vital performance of the eyelids, including
acceptable symmetry and aesthetic characteristics.3

Eyelid reconstruction is one of themost common surgeries
performed in patients suffering from eyelid cancers. Basal cell
carcinoma (BCC) includes more than 90% of lower eyelid
tumors that rarely metastasizes but can lead to noticeable
morbidity and mortality.4

A variety of surgical techniques are available for the recon-
struction of eyelid defects, including plastic and ophthalmic
surgeries that are technical approaches applied to close eyelid
defects.5

In lower eyelid defects that include less than one-third of
the eyelid margin, direct closure is recommended for recon-
struction.2When direct closure is impossible, different alter-
natives with the goal of saving function and improving
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Abstract Eyelid reconstructions are considered challenging surgical procedures, which are
mostly performed due to trauma, tumor resections, and congenital defects. Several
techniques can be used to reconstruct the lower eyelid defects. In this study, the
authors aimed to introduce a new single-step technique for the reconstruction of
medium-sized lower eyelid defects while preventing ectropion. A modified nasojugal
flap was designed and harvested after making a complete incision. A dermal extension
from the nasolabial area was added to the end of the nasojugal flap. A tunnel was
created under the orbicularis oculi muscle, and the dermal tail was passed through this
tunnel toward the lateral canthus. The flap was fixed in its new position by suturing. The
defect in the nasojugal area was repaired by bilateral advancement of the surrounding
tissue. The recovery of the patients was followed up for 6 months, which included
assessment of the eyelid position and donor site morbidity. A total of four patients with
an age range of 64 � 8 years who suffered from basal cell carcinomawere treated using
the technique introduced in this study. No ectropion or abnormal eyelid position nor
donor site morbidity was observed during the follow-up period. Reconstruction of a
medium-sized lower eyelid defect using nasolabial flap with local modification com-
bined with orbital canthus fixation resulted in appropriate functional and cosmetic
outcomes and limited the risk of complications and morbidity.
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aesthetic features in different locations of the eyelid will be
considered.1

In the defects of lower eyelid involving one-third to half of
the eyelid margin, lateral edge advancement of the eyelid by
approximation method of semicircular or by rotational flap
will be done.2

In patients with full-thickness defects, the defect size and
laxity in the periocular tissue are important determinants for
best reconstruction results or combinatory reconstruction
methods.2

Semicircular flap (Tenzel method) was first described in
1975 by Tenzel. In this method, a semicircular incision is
created from the lateral canthus to the superior and then to
the lateral aspect of the canthus, and reconstruction is done
bymedial advancement of theflapwhile it has enough lateral
tissue mobility for reconstruction of defect in the superior or
inferior eyelid.6

Tarsoconjunctivalflap (Hughesflap) can beused fordefects
that include the posterior lamella of the inferior eyelid. This
flapenables reconstructionof lower eyeliddefects that involve
more than 90% of the eyelid margin. This procedure involves
the advancement of the flap from the superior eyelid and
tarsus toward the lower eyelid. For the reconstruction of the
anterior lamella, a local myocutaneous flap or a full-thickness
graft can be used using the same procedure.7

Another choice for the reconstruction of the lower eyelid
can be the Tripier flap in which additional tissue of the upper
eyelid is used for the reconstruction of the lateral edge of the
eyelid.8 Also, large cheek flap (Mustarde flap) may be used for
bulky anterior lamellar defects of the lower eyelid and cheek.9

Another variation of cheek flaps is the modified Fricke’s
cheek flap, a flap that is harvested from the cheek without
using mucosal graft.10

In addition to these methods, a nasojugal flap of Tessier
with upper nasal chondromucosal graft is an excellent
method for total or near total defects of the lower eyelid
due to the vascularity of the flap. Application of this flap for
replacement and smaller chondromucosal graft for the inner
lamella is preferable for 50 to 60% of defects in the medial
portion of the eyelid.11

Siegel was the first scientist to describe the use of naso-
labial flap for covering lower eyelid defects.12Nasolabial flap

is an effective flap that can be harvested with a random or
axial pattern. Besides the commonuse of thisflap formidface
defects, it has different advantages for lower eyelid, including
the ease of dissection, skin color matching, tissue texture
matches, and minimal mortality and morbidity in donor
sites. However, nasolabial flaps have been rarely used for
lower eyelid defects.1

In this study, we have introduced a modified form of
nasojugal flap to reconstruct the lower eyelid to provide a
mobile lid with good cosmetic and functional effect for
corneal protection without ectropion.

Methods

The Institutional Review Board of Urmia University of Med-
ical Sciences approved this study (Ethics Ref. No: Ir.umsu.
rec.1396.52). Furthermore, the patients were formally
informed about the study and were requested to sign an
informed consent form prior to enrollment in the study as
well as for publishing their photographs. From July 2015 to
May 2017, reconstruction of a medium-sized medial lower
eyelid defect was performed on four patients (one man and
three women with an average age of 64 � 8 years and age
range of 55–72 years) after cancer surgery by applying an
interpolated modified nasolabial flap. All the participants
had BCC of the lower eyelid (►Fig. 1). The same surgical
method was applied for all the patients, and there were no
technical differences in procedures.

First, BCC was surgically excised until clear safe margins
were obtained. The margin clearance was pathologically
assured using frozen sections. The inclusion criterion for this
studywas amedium-sized (30–60%)medial side eyelid defect
after ablation of carcinoma. The applied strategy for recon-
struction of the defect was based on transfer of a nasolabial
flap to the defect site. To thebest of our knowledge, the use of a
modifiednasolabialflap introduced in this articlehas not been
previously reported. The reconstructive intervention was
initiated after the complete ablation of carcinoma by a cancer
surgeon (►Fig. 2). The defects were located at the anterior
lamella and medial side of the lower eyelid.

A full-thickness nasolabial flap was raised in an elliptical
manner bymaking an incision in themedial canthus vascular

Fig. 1 (A–C) Preop lower lid carcinoma.
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pedicle and extending it to the nasojugal area using a novel
modified method, making a partial-thickness nasolabial
dermal tail in the terminal portion of the flap.

After making a complete incision and raising the flap,
suitable homeostasis was achieved and the wound was
prepared for coverage (►Fig. 3).

The donor site was repaired in an anatomic manner by
bilateral advancement of the surrounding tissue and inter-
posing the flap into the defect. Our next step was to
prevent ectropion by making a tunnel under the orbicu-
laris oculi muscle. The distal dermal tail of the flap was
brought to the lateral canthus through the tunnel (►Fig. 4),
and the lateral canthus was sutured to the dermal tail of
the flap, which was fixed in its new position (►Figs. 5

and 6).

Results

We found no tension or ectropion during the 6-month
postoperative follow-up period. The results illustrated that
the flap was symmetrical, and no excessive bulkiness of the
nasolabial flap was observed. Furthermore, there were no
complications, including abnormalities in eyelid position,
ectropion, corneal irritation, flap contraction, and no donor
site morbidity was observed. Moreover, excellent cosmetic
results were obtained (►Fig. 7).

Fig. 3 Modified nasojugal flap after designing and harvesting.

Fig. 4 Passing the dermal tail of the flap through the predesigned
tunnel in the orbital oculi muscle.

Fig. 5 Suturing the dermal tail of the flap to the lateral canthus.

Fig. 2 Removal of basal cell carcinoma (BCC) by a cancer surgeon.
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Discussion

Reconstruction of the eyelid and periorbital area is difficult
due to the quality of tissues in these areas, which are thin,
elastic, and highly mobile. However, the tissues close to the
orbit, which are generally used for reconstruction, are thick
and stiff.13–17

Similar to other reconstructive procedures, there is the
risk of bleeding, infection, wound dehiscence, and poor
survival of graft or flap in the eyelid reconstruction. More-
over, there are potential complications that are unique to the

eyelid reconstruction, including perforation of eyelidmargin,
retraction, and ectropion.2

As a problematic complication in lower eyelid surgery,
ectropion is defined as the inappropriate position of eyelids
wherein the lower eyelid margin shows emerges from the
globe.1 Ectropion occurs due to excessive incision of eyelid
tissue during blepharoplasty and eyelid reconstruction.3 In
addition, other factors causing ectropion include involu-
tional laxity of the lower eyelid as well as mechanical factors
such as bulkiness of the facial flaps in comparison to the
adjacent anatomic structures, which results in considerable

Fig. 7 (A, B) Reconstruction follow-up after 6 months.

Fig. 6 (A, B) Covering the donor site and fixation of the flap in its new position.
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problems like pain and mucosal irritation due to exposure of
conjunctiva.2 The incidence of ectropion following removal
of eyelid lesions has been reported in 2.5 to 7% of cases.18

As previously described, there are various methods for
lower eyelid reconstruction. The cheek rotation flap offers an
alternative surgical approach for cutaneous cover; however,
a high prevalence rate of complications, including ectropion,
entropies, and epiphora, have been reported due to the
necessary cicatricial healing or accidental damage to the
forehead branch of the facial nerve.19

The Mustarde flap can be used for full-thickness defects
involving a large area of the lower eyelid, but the need for
wide incision, heavy weight of the flap, and scar contraction
are the main disadvantages of this method.20

In the study conducted by Tenzel and Stewart,6 ectropion,
marginal notching, symblepharon, lateral canthal adhesion,
and local infection were reported in six patients. Also, in this
method, excessive stretching of theflap during wound closure
can lead to complications such as lateral canthal web forma-
tion and symblepharon.

Also, there is the risk of eyelid malposition, ectropion,
conjunctival ectropion, and upper eyelid retraction in
Hughes procedure.

As previously described, procedures used for reconstruc-
tion of a full-thickness medial half of the lower eyelid defect
are performed using either a nasojugalflap or a Tessier with a
chondromucosal graft.11

The advantages of using nasolabial flaps are the inconspic-
uous donor scar concealed in the nasolabial fold and reliable
vascularity of the flap. In contrast to the cheek rotation flap,
particularly in male patients, any medial displacement of the
hair-bearing area is avoided by application of a nasolabial flap.

As reported in various studies, during reconstruction of
lower eyelid defects using local flaps, secondary ectropion is
sometimes observed, which is induced due to the heavy
weight of these flaps. We tried to overcome this issue by
applying an easier method, which required less time during
the surgery by creating a tunnel under the orbicularis oculi
muscle and positioning the dermal tail in this tunnel by
suturing it to the lateral canthus.

No complicationwas detected in patients following appli-
cation of the method introduced in this study after 6 months
of follow-up.

Siegel12 was the first to describe the use of a nasolabial
flap combinedwith a palatal mucosal graft to cover a shallow
lower eyelid defect. Nakajima et al13 introduced a subcuta-
neous pedicleflap pivoting the lateral canthus to reconstruct
the skin of the whole eyelid as an aesthetic unit. For single-
stage reconstruction of full-thickness eyelid, a palatal muco-
sal graft was added to line the conjunctival side of the flap.
Similar to these approaches, Miyamoto et al21 applied a
rotation flap based on the orbicularis oculi muscle and a
palatal mucosal graft. In all of these procedures, which have
been applied for reconstruction of the posterior lamella, a
split-thickness palatal mucosal graft has been used to cover
the mucosal defect, whereas palatal graft was not applied in
the procedure introduced in this study because there was no
defect in the posterior lamella.

Siegel reported the formation of a superficial slough in the
distal third of the nasolabial flap that healed within a few
weeks. No complications (e.g., sloughing) were observed in
the approach of this study. The procedure introduced by
Siegel involved anatomic reconstruction, and the complexity
of the procedure as well as the difficulty to perform it might
have limited its application by plastic surgeons; further-
more, upper eyelid deformitymayoccur after reconstruction
using Siegel’s method.

Tei and Larsen19described the application of Hughes proce-
dure (tarsoconjunctival flap) in conjunction with a subcuta-
neous-basednasolabial transpositionflapfor thereconstruction
of a full-thickness subtotal lower eyelid defect. The second step
of their procedure was to separate the tarsoconjunctival flap
after 3 weeks, although a 3-month clinical assessment revealed
neither ectropion nor entropion. However, this method may
cause damage to the frontal branch of the facial nerve. Further-
more, there was the likelihood of necrosis because the tissue
transfer was performed in a random pattern. In the method
introduced in this study, therewasnopossibilityof frontalnerve
damage because no lateral incision was made.

The flaps harvested by Tei and Larsen19 as well as by
Nakajima et al13 and Tatar et al1 were random subcutaneous
pedicle flaps. In spite of their advantages, subcutaneous pedi-
cleflaps are notwidely used in facial reconstruction for several
reasons. First, their application is restricted by local thickness,
elasticity, and vascularity of the underlying subcutaneous
facial tissue. A tendency has also been noted in these flaps
toward pincushioning and central fullness. Furthermore, they
require relatively extensive local undermining and result in a
circumferential geometric scar at the recipient site. These
limitations restrict the application of random subcutaneous
pedicle flaps at specific locations.22 Moreover, application of
these flaps leads to an increased risk of necrosis due to poor
vascularity.

In the reconstruction approach applied in this study, an
axial flap was used and the blood supply was derived from
the jugal branch of the infraorbital artery; furthermore, there
were no signs of arterial impairment in any of the cases.

Conclusions

Reconstructionofamedium-sized lowereyeliddefectwith local
modification of the nasolabial flap has the advantages of easy
accessibility; quick donor site healing with minimal scarring;
acceptable tightness of the flap in the new position with no
ectropion, entropion, or epiphora; and limited complications
and morbidity, combined with orbital ring fixation, which is
associatedwith appropriate functional and cosmetic outcomes.

Conflicts of Interest
None.
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