
Abstract. The lower eyelid is the most common site of tumors
of the orbital region, usually of basocellular skin carcinoma,
whose incidence is increasing with population aging in Western
countries. The treatment must achieve the complete removal of
the neoplasm in order to prevent recurrences, thus requiring
eyelid and periocular reconstruction. Several techniques are
described for eyelid defect reconstruction, aiming for direct
suture eased by flaps, or considering the use of grafts. We report
our experience with 22 patients operated on for basocellular
carcinoma of the lower eyelid, for wich defects were repaired by
means of a full-thickness reconstruction using a canthotomy and
lateral cantholisis; in 13 patients the canthotomy was combined
with a lateral-canthal flap. We achieved good results in terms of
orbital function and aesthetic outcome, as long as radical
removal of the tumor without local recurrences was attainable.

The lower eyelid is the most common site of tumors of the
orbital region, both for direct involvement, and for extension
of the tumor from the surrounding areas, cheeks and zygomatic
bone.

The basic rule in tumor surgery of the eyelids is to ensure
radical excision, even when such treatment involves the
sacrifice of several components of the eyelid and neighboring
structures, since inadequate excision could lead to a high rate
of recurrence (1).

The reconstruction comprises a variety of techniques
including direct suture, grafts (skin and compounds), skin flaps
and muscular or multitissular flaps (2). The choice of one

technique alone, or the simultaneous use of different
techniques, depends on the extension, localization and
infiltration of the tumor. The objectives of eyelid reconstruction
are to restore the eyelid structure and function with an
acceptable cosmetic result (3). To achieve these goals, a
thorough understanding of eyelid anatomy and a good
knowledge of the different reconstructive options are necessary.

We present our single-center experience, based on a
multidisciplinary cooperation between different specialists
working at the Perugia General Hospital.

Patients and Methods
Patients. From January 1997 to March 2012, we treated 28 patients
affected by lower eyelid neoplasms. We excluded from this study six
cases where complete eyelid restoration was obtained with a venous
graft, as described in another article (4). Therefore we selected 
22 cases (Table I), whose age ranged from 67 to 92 years (average
77.5 years), 13 women and 9 men. They all were affected by
basocellular skin neoplasms of the lower eyelid.

Methods. We always removed the tumor with a radical intent, but also
with a functional aim to the reconstructive project; the lines of incision
and suture were conducted along the Langer’s lines to reduce tension
and to improve the aesthetic result (5). Another point to be considered
is that the shape, contour, height and mobility of the eyelid tissue, that
define the palpebral fissure, must provide adequate eye protection (1):
the widest horizontal interpalpebral distance usually ranges from 28
to 30 mm, and the maximum vertical interpalpebral distance ranges
from 9 to 12 mm. 

If the tumor, even if small, infiltrates and extends to the free margin,
we usually perform a full-thickness excision. In these cases, when the
loss of substance is centrally located and it is equal or inferior to one
quarter of the eyelid width, we affix thin silk stitches in the tarsal
margin to attempt, when possible, a tension-free closure for direct
approximation. When the loss of substance is greater (more than 
10 mm), in order to obtain tension-free sutures, we medially mobilize
the eyelid by the means of an external canthotomy. 

Surgical technique. The procedure is performed through an incision
in the lateral palpebral fissure with a horizontal cut extending from
the lateral canthus to the orbital margin, wide enough to expose the
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upper and the lower limbs of the lateral canthal tendon (6). With
gentle medial traction of the lid, the inferior limb can be recognized
as a band located posteriorly to the orbicularis muscle. The skin and
the orbicularis muscle can be isolated from the lower limb by
spreading scissors; the conjunctiva is also separated from the limb
and the branch is finally divided, obtaining cantholisis of the infero-
lateral tendon of the canthus, thus releasing the lateral part of the

eyelid in order to directly close the defect (Figure 1). This procedure
allows full-thickness defect covering since the lateral fornical
conjunctiva rotates together with the lower eyelid when it moves
medially to close. 

When lateral canthotomy with cantholisis does not allow the
closure, it may be necessary to mobilize larger flaps, such as the so-
called Mc Gregor temporal flap (6, 7). This is created by a curved
incision which extends beyond the canthal region to the edge of the
tail of the eyebrow leading to the auricle. The flap can be anchored in
the deep layers and then sutured to the margins of the loss of
substance; it is associated with Z-shaped plastic at the lateral edge of
the flap to reduce the tension and is also frequently used for upper
eyelid reconstruction; a clinical case is shown in Figure 2.

The procedure is somewhat an extension into the temporal area
using an older reconstructive technique, that is the semicircular flap,
described in 1975 by Tenzel (6, 8, 9); this is a semicircular
advancement flap on the lateral canthal region combined with an infero-
lateral canthotomy to reconstruct defects of the central lower eyelid,
involving up to 50% of the length of the lid. The flap is designed in
such a way that the incision begins at the lateral canthus and the curves
proceed superiorly and temporally in a semicircular shape. The actual
incision is not exactly semi-circular, but usually extends more
horizontally than vertically. The incision extends to the lateral canthal
ligament to create a flap of skin and muscle that can be advanced
medially to directly close the defect. The lateral canthus is reconstructed
using a direct suture; a clinical case is shown in Figure 3.

We decided to perform reconstruction based on a venous and
cutaneous graft in six patients presenting a full-thickness wider
defect of the lower eyelid following a tumoral removal, as described
elsewhere (4).

Results
We treated 22 patients in 15 years; they all were elderly patients,
with an average age of 77.5 years. None of our patients had an
orbital involvement requiring an exenteration; we never used
radiotherapy, nor adjuvant or neo-adjuvant therapy. 
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Table I. Basic patient characteristics.

Gender Age Eye Follow-up 
(years) (months)

Female 67 R 180
Male 80 R 143
Female 75 L 137
Female 71 R 125
Female 68 R 120
Female 80 L 102
Male 77 R 97
Male 72 L 84
Female 85 L 66
Male 88 R 54
Male 74 R 49
Female 79 L 48
Male 73 R 44
Male 80 L 40
Female 78 L 37
Female 73 L 27
Female 67 R 24
Male 77 L 20
Female 87 R 14
Male 91 L 8
Female 92 R 8
Female 71 L 6

R: Right; L: left.

Figure 1. A: The surgical operation layout. B: Performance of the canthotomy.
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Figure 2. McGregor reconstruction series: A: Eyelid tumor located
medially; B: the exeresis is marked; C: the exeresis is completed; D:
canthotomy; E: the flap is prepared; F: final aspect; G: outcome at 3 years.



We were able to reconstruct the defect with the sole
canthotomy in nine cases, where the loss of substance then
allowed a tension-free closure, moving the mobile full-
thickness eyelid flap created by the tendon branch division
medially. 

In 13 patients, the canthotomy alone was not enough to
repair the loss of substance; therefore we also accomplished a
Tenzel procedure in six cases, while in the remaining seven
patients a McGregor flap was used.

We did not record any tumoral recurrence or cancer-related
mortality, with a follow-up ranging from 6 to 180 months.

Good bulbar covering was always obtained; thus a second
operation was never required, both considering the ocular
protection and the patient’s degree of satisfaction with the
aesthetic result.

Discussion

Basocellular skin carcinoma is the most common skin cancer
of the eyelid, whose incidence is increasing in Western
countries, according to population aging (10). Although tumor-
related mortality is low (11), the treatment must obtain the

in vivo 27: 141-146 (2013)

144

Figure 3. Tenzel reconstruction series: A: Eyelid tumor centrally located; B: incision lines are marked; C: flap advancement with suture of defect;
D: final aspect; E: outcome at 3 years.



complete removal of the neoplasm in order to prevent
recurrences (1); this aggressive approach can lead to significant
morbidity (1, 11).

The management of the tumor requires a multidisciplinary
approach, especially when dealing with large tumors with or
without orbital invasion. Orbital invasion usually demands an
exenteration, followed in some cases by radiotherapy (10), the
latter being an appropriate option for patients with residual
inoperable tumors or when surgical margins are not disease-
free. In our selected series, no patient underwent exenteration,
nor received adjuvant radiation therapy. 

The need for a radical excision of the tumor can frequently
cause wide defects, requiring eyelid and periocular
reconstructions (1); thus reconstruction procedures have
evolved and good results can be expected with the combined
use of different techniques (12). 

In eyelid reconstruction, surgeons should be aware of some
basic rules now codified, as for example placing the suture
knots on the cutaneous side in order to reduce corneal irritation.
The postoperative irritation in these patients is however
frequent, given the rich vascularization of the area (12, 13);
however the rich vascular supply usually grants good
postoperative healing (3). 

The full thickness loss of tissue not exceeding one quarter of
the length of the eyelid, can sometimes be closed for direct
approximation by juxtaposition of layers (mucosa, mucular layer,
skin), while losses of substance greater than 25% of the eyelid
length usually require a tissular graft and/or a flap. We believe
that flaps have a greater and faster possibility of healing than
grafts, given their own blood supply; skin flaps, for example, are
usually less restrictive postoperatively than skin grafts (5). 

The full-thickness reconstruction of the eyelid demands the
restoration of two distinct layers having different anatomy and
function, namely the external musculocutaneous layer and the
internal tarsal and conjunctival layer. Other than the functional
restoration, in eyelid reconstruction, the cosmetic results must
be considered. For a better aesthetic outcome, it is important
to make the incisions along Langer’s skin lines whenever
possible, and to consider the optical symmetry (3).

In selected cases with wide eyelid defects, we chose a full-
thickness reconstruction with a graft of a wall segment of a
propulsive vein (saphenous vein), combined with skin covering
(4, 14); this procedure does not present major technical
difficulties and can lead to excellent aesthetic and functional
outcomes, but it can lead to a few complications, it is also time-
consuming and the patient cannot expect fast healing.

For this reason, in the majority of our patients, whenever the
local tension did not allow a direct approximation, we
performed a lateral canthotomy through a 5-mm skin incision
and cross section of the lower branch of the lateral canthal
ligament, thus creating a mobile full-thickness eyelid flap wich
we were able to move medially enough to repair the loss of
substance. Whenever presented with defects equal to or greater

than half of the eyelid width, larger flaps need to be mobilized;
in our experience, the Mc Gregor flap and the Tenzel
semicircular flap are the best solutions to adopt.

Conclusion
Several surgical techniques have been used for the
reconstruction of the lower eyelid when presented with full-
thickness defects due to the removal of infiltrating tumors.
According to our experience, a satisfactory local mobilization
can be obtained by the means of canthotomy, frequently
combined with advancement flaps; this represents a one-step
and elegant procedure, combining excellent oncological
radicality with good aesthetic and functional results. 
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