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Application of Helical Composite Sandwich Graft for
Eyelid Reconstruction
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Department of Plastic and Reconstructive Surgery, Dr. Lütfü Kırdar Kartal Education and Research Hospital, Istanbul, Turkey.

Purpose: To show the efficiency of the ear helix sandwich graft as a simple method
for reconstruction of full-thickness eyelid defects.

Methods: A prospective case series of 13 patients requiring full-thickness upper or
lower eyelid margin reconstruction was evaluated. Defects were reconstructed with a
helical composite sandwich graft, and all patients were assessed for functional and
aesthetic results and surgical complications.

Results: All patients were satisfied with their functional and aesthetic results.
Three patients had marginal skin loss on the composite graft, which was treated with
daily dressings. Donor site complications occurred in two patients; one had a local
infection that was treated with daily dressings and the other had wound dehiscence
treated with marginal debridement and primary closure.

Conclusions: The helical composite sandwich graft is a good match for eyelids in
terms of color, texture, and contour. The use of the helical composite sandwich graft
is a simple, effective, and safe procedure for the reconstruction of full-thickness defects
of the eyelid margins.

Partial or full-thickness loss of the eyelids may
occur as the result of tumor, trauma, or burns. The
reconstruction of these defects can be difficult because
of the complex tissue composition and functional
demands on the eyelids. Reconstruction of a full-
thickness defect of the eyelid requires skin cover,
mucosal lining, and eyelid support. Grafts taken from
the supraclavicular area, the postauricular region, the
preputium, or the eyelids are used to repair skin
defects of the eyelid. Flaps harvested from the ipsilat-
eral eyelid, the supraorbital regions, the forehead, and
the cheek have also been described for eyelid recon-
struction.1–5 Buccal and palatal mucosa and the pre-
putium are used when conjunctiva repair is necessary.
If a semirigid support is needed, chondromucosal

grafts are taken from the nasal septum or upper lateral
nasal cartilage.2,4,6 – 8 Conchal cartilage grafts have
been used successfully as a supportive tissue for
eyelids.9,10

The reconstruction of full-thickness defects of the
eyelid with a single unit containing skin, cartilage sup-
port, and mucosa is possible by using prefabricated
flaps.11,12 However, such reconstruction requires inva-
sive procedures and at least two stages. Composite
grafts, with or without local flaps, can be used success-
fully for the same purposes. Composite grafts provide all
tissue requirements for eyelid reconstruction in one
stage. Composite grafting is a simple, safe, less invasive,
and time-saving method for eyelid repair. Although there
have been many reports of the use of composite grafts for
eyelid reconstruction in the literature,10,13,14 to our
knowledge, the use of the helical rim as a composite graft
donor area for eyelid reconstruction has not been de-
scribed. Herein we report the successful use of composite
sandwich grafts containing skin-cartilage-skin for the
reconstruction of full-thickness defects of the eyelid
margin.
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METHODS

Thirteen patients, ranging in age from 11 to 55 years,
had full-thickness defects (8 on the lower eyelids, 5 on
the upper eyelids) (Table). Six patients had eyelid defects
resulting from tumor excision and 7 patients had eyelid
defects caused by trauma. The average size of the com-
posite grafts used was 20 � 10 mm in dimension (Table).
Patients were informed about the procedure, and written
consent was obtained.

Procedures were performed under local anesthesia.
Composite grafts were removed from the upper third of
the auricular helix. The cartilage components of the
composite grafts were taken 3 to 4 mm longer than the
skin border in the vertical plane (Fig. 1). This extra
cartilage part of the composite graft was buried in the
well-vascularized infraorbital region of the lower eyelid
defect. The lateral skin surface of the composite graft
was deepithelialized except for the 2- to 3-mm portion of
the helical margin that would become the margin of the

eyelid (Fig. 2). A horizontal incision was made 5 to 7
mm away from the eyelid border in the fornix, and a
bipedicle conjunctival flap was dissected carefully. The
raw surface of the composite graft was covered with the
bipedicle conjunctival flap harvested from the fornix
(Fig. 2). The upper part of the flap was sutured to the skin
of the composite graft at the helical rim with 6–0 catgut.
The cartilage of the composite graft was sutured to
lateral and medial eyelid remnants with 6–0 catgut (Fig.
2). Care was taken to avoid placing suture knots on the
inside of the eyelid, to prevent corneal irritation. The
outer skin layer of the composite graft then was sutured
to the skin of the eyelid remnant with 6–0 nylon.

During the postoperative period, ice bandages were
applied to the eyelid. Venous congestion began to re-
solve in all grafts after the third postoperative day. All

TABLE 1. Patient data

Patient no.
and age

(y)

Dimension
of Graft

(mm)
Cause of

defect
Location of

defect Graft loss
Time of donor
area coverage

Donor area
complication Results

Follow-up
period
(mo)

1 (11) 18 � 8 Trauma Upper eyelid No Two weeks later No Successful 6
2 (15) 20 � 12 Trauma Lower eyelid No Immediately No Successful 12
3 (17) 24 � 10 Trauma Upper eyelid No Two weeks later No Successful 15
4 (23) 22 � 9 Trauma Lower eyelid Marginal loss Immediately No Acceptable 6
5 (34) 18 � 12 Trauma Upper eyelid No Immediately Wound dehiscence Successful 18
6 (34) 16 � 11 Tumor excision Lower eyelid No Two weeks later No Successful 6
7 (38) 21 � 10 Tumor excision Upper eyelid Marginal loss Immediately No Acceptable 6
8 (27) 23 � 9 Trauma Lower eyelid No Immediately Infection Successful 12
9 (47) 17 � 8 Tumor excision Lower eyelid No Three weeks later No Successful 12

10 (49) 19 � 7 Trauma Upper eyelid No Immediately No Successful 14
11 (23) 20 � 13 Tumor excision Lower eyelid Marginal loss Three weeks later No Acceptable 6
12 (54) 18 � 9 Tumor excision Lower eyelid No Immediately No Successful 12
13 (55) 24 � 12 Tumor excision Lower eyelid No Immediately No Successful 6

FIG. 1. Schematic presentation of donor area, eyelid defect,
and components and contours of the composite graft.

FIG. 2. Left, Schematic presentation of the eyelid defect, bi-
pedicle conjunctival flap, and deepithelialized composite graft.
Right, Raw surface of the composite graft is covered with
bipedicle conjunctival flap, and adaptation of the composite
graft to the defect was completed.
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eyelid sutures were removed on the sixth postoperative
day.

Composite graft donor areas were repaired with a
helical advancement procedure as described by Antia
and Buch.15 The skin on the lateral surface of the ear and
the underlying cartilage were incised along the line of the
antihelix in the helical sulcus (Fig. 3). The posteromedial
auricular skin was dissected just superficial to the peri-
chondrium until the entire helix was mobilized as a
chondrocutaneous flap (Fig. 3). Extra length was gained
by a V-Y advancement of the crus helix. The two
well-vascularized and highly mobile chondrocutaneous
flaps were advanced to close the defect (Fig. 3). The
flaps were sutured with 5–0 nylon. This procedure was
used in 8 patients immediately and in 5 patients 2 or 3
weeks after eyelid reconstruction. Ear sutures were re-
moved on the 10th postoperative day.

RESULTS

Patients were followed monthly for at least 6 months.
Evaluation included monitoring by an ophthalmologist.
No sign of corneal irritation, ectropion, entropion, or
lagophthalmos was observed in the postoperative course.
In 3 patients, graft loss in the margins of the outer skin
layer was observed, which was treated with daily dress-
ings without any surgical treatment. Donor area compli-
cations were observed in two patients: In one patient,
wound dehiscence occurred, which was treated with
marginal debridement and primary closure; in the other
patient, a minor wound infection was treated with daily
dressings. All patients were satisfied with the functional
and aesthetic results of the procedure.

CASE REPORTS

Case 1

An 11-year-old boy was admitted to our clinic with an
18 � 8–mm full-thickness defect of the upper eyelid
caused by trauma. A composite graft was taken from the
ipsilateral ear under local anesthesia. The lateral surface
of this graft was deepithelialized, and a bipedicle muco-
sal flap harvested from the fornix covered this surface.
The donor site was repaired 2 weeks after the first
operation. Acceptable functional and aesthetic results
were obtained (Fig. 4).

Case 2

A 23-year-old man was admitted to our clinic with a
22 � 9–mm full-thickness defect of the lower eyelid
caused by tumor excision. A composite graft was har-
vested from the ipsilateral ear helix under local anesthe-
sia. The deepithelialized surface of the graft was covered
with a bipedicle mucosal flap harvested from the inferior
fornix. The donor site was repaired by use of the helical
advancement procedure. Marginal graft loss occurred,
but the functional and aesthetic results were acceptable
(Fig. 5).

DISCUSSION

Reconstruction of eyelid defects requires 3 elements:
an outer layer of skin, an inner layer of mucosa, and a
semirigid supporting skeleton interposed between them.
However, what provides eyelid support is still controver-
sial. Although Goldstein16 claimed that cartilage support
for the eyelid is not necessary for functional eyelid
repair, Mustarde5 reported that it is necessary to provide
permanent supportive tissue with nasal septal cartilage.
We acknowledge that the normal eyelid contains a fi-
brous, not a cartilaginous, tarsus. Therefore, cartilagi-
nous composite grafts should be used only when no
tarsal tissue can be spared from remaining eyelids.

When full-thickness defects of the lower eyelids can-
not be repaired primarily, the reconstruction can be
performed with medial or lateral-based myocutaneous
flaps or bipedicle flaps harvested from the upper eyelid.
In such cases, tarsoconjunctival substitution is usually
performed with mucochondrous composite grafts har-
vested from the nasal septum. Our technique has some
advantages over these procedures. The cartilage of the
nasal septum is thicker than the tarsus and must be
thinned. In constrast, the thickness of helical cartilage is
suitable for tarsus. Helical cartilage also has a better
curvature than septal cartilage for the globe. Further-

FIG. 3. A, Incision lines are marked between the helix and
antihelix. B, Chondrocutaneous flap is harvested and advanced
to the defect. C, Ear after repair of the defect with the helical
advancement procedure.
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more, harvesting the helical composite graft and using it
to repair an eyelid defect is a very simple procedure with
minimal donor site morbidity compared with the above-
mentioned techniques.

The Hughes tarsoconjunctival flap is used as an alter-
native method for the reconstruction of lower eyelid
defects. Good results can be achieved with this tech-
nique, but it is a 2-stage procedure. The patient’s eye
must remain closed until the second stage. Our technique
has the advantage of being a 1-stage procedure.

The principles of upper eyelid reconstruction for full-
thickness defects are the same as for lower eyelid de-
fects. If the reconstruction cannot be achieved with direct
approximation or lateral canthotomy, a mucochondrous
graft harvested from septal cartilage can be used with a
local flap. Our technique has similar advantages for
upper and lower eyelid reconstruction when compared
with these procedures.

Large defects of the upper eyelid can be repaired with
a Cutler-Beard flap and large lower eyelid defects with
tarsoconjunctival flaps.17 Putterman13 described the

semicircular temporal flap method combined with a
viable composite graft for large eyelid defects. Recently,
a skin-muscle-mucosa graft obtained from the lower lip
was successfully used for lower eyelid reconstruction by
Sakai.18 Lauritzen et al.19 used a skin-cartilage graft
from the concha, prefabricated with mucosa, for eyelid
reconstruction. There are other descriptions of pedicle or
free prefabricated flaps for eyelid reconstruction in the
literature.11,12 Unfortunately, they are generally complex
and time-consuming procedures. In addition, most of
them are more invasive than the helical composite sand-
wich graft procedure. Composite grafts are a simpler,
time-saving alternative for eyelid reconstruction.

Mucochondrous, skin-cartilage, or skin-mucofibrous
composite grafts obtained from healthy nasal septum,
ear, or eyelid are often used because their natural ana-
tomic structure is suitable for eyelid reconstruction.
However, the most important limitation of composite
grafts is reduced viability with increasing size. To over-
come this problem, a partial-thickness composite graft
technique was described.20 To increase the vasculariza-

FIG. 4. A, Patient had traumatic upper and lower eyelid deformities that underwent previous surgery at another center. B, Contracture
of the lower eyelid was released and covered with full-thickness skin graft. Full-thickness defect of the upper eyelid was reconstructed
with the helical composite graft. C, Close-up view of eyelids 6 months after reconstruction. D, Patient’s eyelids 1 year after
reconstruction.
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tion of the graft, the cartilage in our procedure was 3 to
4 mm vertically longer than the skin and was buried in
the well-vascularized region to increase the contact area.
Thus the vascularization of the composite graft is ob-
tained more quickly, significantly increasing the stability
of the composite graft and providing extraskeletal sup-
port for the eyelid.

It is generally accepted among reconstructive surgeons
that the closer the donor site is to the recipient site, the
better the postoperative color and texture match will be.
The skin in the ear helix provides good color and texture
matching to the eyelid. In addition, it is very thin and has
few skin appendages. The cartilage in this region is thin
and flexible in contrast to nasal septum. In addition, the
contour matching between the helix and eyelid is perfect,
especially in the upper part of the ear. These character-
istics make the helical sandwich composite graft an ideal
choice for the reconstruction of eyelid defects.

We used relatively large composite grafts, but we
observed graft loss in only 3 patients who had marginal
necrosis of the outer skin layer of the composite graft.
All of these marginal losses were treated successfully
with daily dressings, without the need for additional

surgery. No corneal irritation or injury from the use of
helical skin for reconstruction of conjunctiva at the
eyelid margin was observed in the 6-month follow-up
period.

The technique of composite grafting described here
has many advantages in the reconstruction of eyelid
defects: simplicity of reconstruction; 1-stage reconstruc-
tion involving the simultaneous repair of the skin, carti-
lage, and conjunctiva; excellent survival of the grafts;
good color, texture, and contour matching to the eyelid;
and minimal donor area morbidity.
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