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Angular artery island flap for eyelid defect reconstruction
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ABSTRACT

Eyelid reconstruction is a challenging surgical procedure because of the special function and structure of
the eyelids. There are various useful techniques which can be used to reconstruct eyelid defects. In this
report, the authors aimed to present the clinical results of angular artery-based island flap for the repair
of the full thickness eyelid defects. This presented series consists of eight patients with full-thickness eye-
lid defects. Oncologic resection was the reason for all of them. Five of the patients had lower eyelid
defects and the other three had upper eyelid defects. Nasojugal angular artery-based axial flap was used
in reconstruction in all patients. The inferior limit of the flap was the alar rim level in order to make the
flap totally axial. A tunnel was created under the orbicularis oculi muscle in cases where the medial por-
tion of the eyelids was left intact and healthy. Septal chondromucosal graft was used to repair posterior
lamella of the eyelid. The follow-up period of the cases was from 12 months to 22 months, with a mean
follow-up period of 16 months. There was only one patient with reconstructed upper eyelid needed flap
defatting. There was no ectropion or wound healing problem observed during the follow-up period. This
presented series shows that angular artery-based axial flap and septal chondromucosal graft combination
is a simple and safe technique for both upper and lower eyelid full-thickness defect reconstruction. The
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donor site of this flap heals with an inconspicuous scar concealed in the nasojugal area.

Introduction

Eyelid defects are mostly the result of trauma, tumor resections,
and congenital defects. Reconstruction of eyelid defects is a chal-
lenging task for the surgeon since eyelids have peculiar anatomic
structure and specialized function, providing protective coverage
of the globes. The aesthetic role of the eyelids is also important
in facial cosmesis [1]. Reconstruction should aim to optimize not
only function but also aesthetic appearance.

There are many operative techniques defined in the literature
for the reconstruction of the eyelids, but there is not any ideal
reconstruction technique for all defects. Besides the horizontal,
vertical, and depth dimensions of the defect, the availability of
regional and distant tissue should be taken into account in recon-
struction planning.

When a primary repair is not appropriate in full-thickness eye-
lid defects, various flaps are used. When enough lateral tissue
mobility exists, Mustarde cheek rotation-advancement flap or
Tenzel semicircular flap can be employed depending on the
defect size [2,3]. Good color match and reliable vascularity are the
advantages of these flaps. However, Mustarde flap needs wide
dissection requirement for adequate mobilization and also it has,
in the long term, the probability of ectropion resulting from
wound contraction and the gravity. Tenzel flap has the risk of tis-
sue fullness of the lateral lower eyelid, lateral canthal webbing,
and symblepharon [4].

The absence of the ideal reconstruction method and increased
patient expectations have led to seeking for alternative techni-
ques for the reconstruction of full-thickness eyelid defects.
Fabrizio et al. defined angular artery-based island flap for nasal
reconstruction [5] and Tan et al. use this flap for eyelid defects in

five patients [6]. In this report, we aimed to present the clinical
results of angular artery-based island flap for the repair of the full
thickness eyelid defects.

Patients and methods

This presented series consists of eight patients with full-thickness
eyelid defects. Oncologic resection was the reason for all of them.
Five of the patients had lower eyelid defects and the other three
had upper eyelid defects. The age of patients ranged from 56 to
77 years with a mean age of 65. Total and subtotal full-thickness
eyelid surgical defects were reconstructed with ipsilateral angular
island flap and chondromucosal graft which was harvested from
the nasal septum. Information regarding patients’ characteristics
are shown in Table 1. The report of this presented series follows
the principles of the Declaration of Helsinki. Written consent was
taken from the patients whose faces are shown in the figures.

Surgical technique

All operations were performed under general anesthesia with the
patients in the supine position. Once the tumors were thoroughly
examined and the excision borders were drawn, surgical resection
was carefully carried out. All eyelid tumors were totally resected,
leaving full-thickness eyelid defects. Ipsilateral angular artery-
based island flaps were designed according to the defect location
and size by using paper templates. The alar rim level was the
inferior border of the flap where the flap harvesting started from.
Incision deepened to the maxillary periosteum and dissection
advanced subperiosteally to prevent angular vessels from
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inadvertent surgical damage since these vessels are very close to
the periost. The lateral nasal artery was identified and coagulated
on the medial side of the dissection. Subperiosteal dissection pro-
ceeded easily up to the medial palpebral ligament. As raising the
flap, the angular vessels could be seen easily undersurface of the
flap and the pedicle is released in a safe manner. After elevation
of the flap, subcutaneous fat tissue was trimmed away while pre-
serving the angular vessels under 2.5 magnifications. A tunnel
was created under the orbicularis oculi muscle in cases where a
medial portion of the eyelids was left intact and healthy.

The defect of the posterior lamella of the eyelid is measured
to determine the composite chondromucosal graft dimensions.
Killian incision was performed on the ipsilateral side of the sep-
tum to harvest chondromucosal graft. To avoid septal perfora-
tions, the contralateral mucoperichondrial flap should not be
damaged. Composite chondromucosal graft was harvested in
needed dimensions. The chondromucosal graft was adapted in
such a way that mucosal side faced with the bulbar conjunctiva.
The edges of the septal cartilage of the graft were attached with
two 6/0 polyglycolic acid interrupted sutures to the tarsal rem-
nants or lateral and medial canthal tendons. The donor site of the
chondromucosal graft is left with nasal packing to heal by second
intention. The flap was placed in front of the chondromucosal
graft. The flap donor site can be easily closed primarily after
hemostasis.

Results

The follow-up period of the cases was from 12 months to
22 months, with a mean of 16 months. The average operation
time was about 70 min, including oncologic resection. There were
no early complications such as infection, hematoma, corneal

Table 1. Patient Summaries.

Flap size Follow up
Patients Age/sex Eyelid (mm) Pathology ~ (month)  Complications
1 77/M  Upper  36x27  BCC 12 -
2 74/M  Upper  30x17  BCC 22 Flap bulkiness
3 56/F  Lower  33x24  SCC 20 Flap bulkiness
4 60/M  Lower  28x23  BCC 18 -
5 57/M  Lower  32x22  BCC 17 Flap bulkiness
6 64/M Upper  35x26 BCC 12 -
7 72/M Lower 37x24 BCC 14 -
8 65/F  Lower  32x19  BCC 14 -

BCC: basocellular carcinoma; SCC: squamous cell carcinoma.

(A)

irritation, or wound dehiscence in any patient. All flaps survived
completely (Figures 1-3).

There was no ectropion, flap contraction or donor site morbid-
ity during the follow-up period. Reconstructed eyelids functioned
well. Cosmetic outcomes were satisfactory in terms of color and
texture match in all patients, but three of the patients complained
flap bulkiness and one of them underwent reoperation after
6 months for the complaint of the level of his upper eyelid. The
flap was trimmed and the patient was satisfied with the elevated
upper lid level (Figure 4). There were not any problems encoun-
tered in the follow-up of the other five patients. The linear donor
site scars were inconspicuous in the nasojugal area.

Discussion

Full-thickness eyelid defects should be reconstructed in two
planes as the posterior and anterior lamellae together. To nourish
the reconstructed eyelid, at least one lamella should have an
intact blood supply, thus, the two planes should be the combin-
ation of two flaps or a flap and a graft.

For the posterior lamella reconstruction of the eyelids, tarso-
conjuntival flaps from the opposite eyelids have been used [7,8].
But these techniques require eyelid closure for at least two weeks
and a second procedure. This is a difficulty especially for the eld-
erly [9]. Several different one stage techniques have been defined
to overcome this difficulty. Custer and Neimkin reconstructed pos-
terior lamella by sliding a tarsal flap and anterior lamella with a
rhomboid skin flap. They used their technique in small to medium
size, shallow lower lid defects. They reported satisfactory func-
tional recovery [10]. Skippen et al. used lateral-based full-thickness
advancement flap in patients with a minimum 25% lateral lower
eyelid intact tissue for medial advancement [11]. Lemaitre et al.
reconstructed full-thickness eyelid defects with upper eyelid myo-
cutaneous flap and nasal chondromucosal graft combination in
25 patients. They reported that their cosmetic result was satisfac-
tory in all patients and no further surgery was performed [12].
Eser et al. used a malar myocutaneous bridge and nasojugal flaps
and septal chondromucosal graft for the reconstruction of the
full-thickness lower eyelid defects in seven patients. They
observed mild scleral show in two cases [13]. These reports reveal
that full-thickness eyelid defects can be reconstructed by using a
one-stage procedure.

The decision of the reconstruction technique for full-thickness
eyelid defect depends on various factors including the size of the

(B)

Figure 1. Full thickness lower lid defect after oncologic resection and the angular flap (A) and the flap insetting for lower lid reconstruction (B).



defect, the amount of adjacent tissue laxity, and the surgeon pref-
erences. Also the presence of a scar can hinder performing a com-
mon technique. Therefore, several different techniques should be
in the armamentarium of a surgeon. Nasojugal area is an appro-
priate donor area for the flaps to be used in the repair of the eye-
lid defects due to its proximity to the eyelids and inconspicuous
scar marks. This presented series showed that the angular artery-
based island flap could be a good option in the repair of eyelid
defects.

Fabrizio et al. defined retroangular flap and used for nasal
reconstruction [5]. Ascari-Raccagni and Baldari reported the use of
retroangular flap for nasal tip defects repair [14]. Tan et al. use
retroangular flap for different facial area defects. Anatomically, the
angular artery is defined as the terminal branch of the facial
artery [15]. In these mentioned studies, the angular artery was
accepted as the continuation of the facial artery and the flap was
assumed to be nourished by reverse flow. Therefore, the term
‘retroangular’ was logical for this consideration. Based on this flow
dynamic, Vayvada et al. stated that superiorly based nasolabial
flap can be planned more superiorly than the classic one and
used it for lower eyelid reconstruction in 10 patients [16]. Tatar
et al. also used the same flap in 11 eyelid defect repair [17].

However, different descriptions of the course of the angular
artery have been reported. Kim et al. reported that the angular

JOURNAL OF PLASTIC SURGERY AND HAND SURGERY e 3

artery was not the terminal branch of the facial artery in more
than half of the cases [18]. Koh et al. revealed that the facial
artery terminated as the angular artery in 36.3% of 91 specimens
[19]. Niranjan reported that facial artery ended as the angular
artery in 68% of 25 British specimens [20]. By examining 284
hemi-faces, Loukas et al. detected that the facial artery terminated
as the angular artery in 51.4% of the cases, in the others it ended
as the superior labial or lateral nasal artery or as a simple rudi-
mentary branch [21].

All these studies show that angular artery is a continuation of
facial artery in only half of the cases. Hou et al. examined 22
hemi-faces and found that the angular artery was constantly pre-
sent in their specimens and it originated from an ophthalmic or
infraorbital artery in about 64% of the specimens [22]. Based on
the findings of these mentioned studies, the flow was not
reversed at least half of the cases so the term ‘retroangular flap’
is not appropriate. The flap can be named as angular artery axial
flap instead.

In cases where the angular artery is not a continuation of the
facial artery, the nasolabial region would be a randomly nourished
area if it is included in the flap. Since secondary intention can
lead to lid margin retraction and irregularity, it is important to
prevent flap tip necrosis or tissue sloughing. These types of com-
plications can be avoided by raising the flap completely axial
even flap defatting is performed. Therefore, in this presented ser-
ies, the flap was planned to be completely axial and the alar rim
level was chosen as the inferior limit of the flap in order not to
include any randomized area to the flap. This differed this flap
design from that of the mentioned reports from Vayvada et al.
and Tatar et al. [16,17].

lida et al. used the retroangular flap with an exteriorized ped-
icle to prevent pedicle from compression or undue tension, but
this maneuver needs secondary intervention. Tan et al. reported
that when the subcutaneous tunnel is large enough and the ped-
icle is appropriately long there will be no blood flow disturbances
for the flap. In our presented series, there was not any circulation
problem in four cases in whom the pedicle was tunneled
subcutaneously.

There are various potential complications of the eyelid recon-
struction, including ectropion, marginal notching, symblepharon,
and local infection. Ectropion has been reported the most com-
mon problem, being 2.5-7% of the cases [23]. In the late postop-
erative period, gravity, flap bulkiness, and wound contraction can
cause ectropion in reconstruction techniques which use inferolat-
eral tissue such as Mustarde technique. Since the axes of this pre-
sented flap were oriented parallel to the lid margin, wound

Figure 3. Full thickness upper lid defect after oncologic resection (A); posterior lamellar reconstruction with septal chondromucosal graft and the design of the angu-

lar flap (B); the flap transposed (C).
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Figure 4. The appearance of the patient in Figure 3, 6 months later. The descending upper lid of the patient made an obstacle in his field of vision (A); after defatting

operation, the lid level elevated (B).

contraction did not produce ectropion. Vayvada et al. stated that
involutional laxity of the flap can be another factor for ectropion
and posterior lamella restoration with semi-rigid skeletal compo-
nent might prevent ectropion occurrence [16].

Posterior lamellar grafts can be prepared from the nasal sep-
tum, ear cartilage, buccal mucosa, hard palate mucosa, and peri-
osteal flaps [8,11,24,25]. Each type of graft has its specialties.
While auricular cartilage graft procedure has minimal or not any
donor site morbidity, it lacks mucosal layer for conjunctival recon-
struction [26]. Palatal grafts and nasal septal chondromucosal
grafts, by contrast, have their own mucosal covering. Although
hard palate can provide appropriate tissue for posterior lamella
reconstruction, donor site can be problematic. Open palatal
wound and discomfort at donor site can cause feeding difficulties,
especially for the elderly patients [27]. On the other hand, septal
chondromucosal graft procedure is also associated with the possi-
bility of complications. Septal perforation and hemorrhage are
potential complications [26]. Therefore meticulous dissection and
careful hemostasis should be performed during graft harvesting.
There are several reports stating that posterior lamella reconstruc-
tion by using septal chondromucosal grafts provide good eyelid
stability and esthetic outcome in the late postoperative period
[25,26,28]. In this presented series, posterior lamella reconstruction
was made by using septal chondromucosal graft and there was
no septal perforation or hemorrhage complications in our
patients.

Besides ectropion, flaps bulkiness can cause aesthetic and
functional problems, especially in the reconstructed upper eyelid.
Three of our patients complained about the feeling of weight and
fullness, and one of them had a low level of the upper eyelid. His
complaints improved following flap debulking procedure.
Actually, flap bulkiness was seen in three of the first five patients.
After that experience, flap defatting was performed more rigor-
ously and then none of the patients complained flap bulkiness.
This result considered that defatting is a safe procedure for the
angular flap, especially performed under loop magnification, since
it is a totally axial flap.

A similar problem that may be encountered in eyelid recon-
struction is the trapdoor effect. It probably arises mainly from
venous and lymphatic outflow impedance. Island flaps may be at
particular risk of the trapdoor effect because they have small ped-
icle diameter relative to their size. Various surgical strategies have

been proposed to minimize this effect, such as fastening the flap
base down to the defect bed, and diminishing flap size relative to
the defect size [29]. Especially, when it occurs on the upper eye-
lid, the trapdoor effect can engender functional and cosmetic
problems. We considered that besides defatting, the width of the
flap should be kept as little as possible, especially, in upper lid
reconstruction to minimize trapdoor effect in case it occurs.

The use of the angular artery-based island flap in eyelid recon-
struction has some limitations. Harvesting of this flap is technic-
ally demanding and requires meticulous dissection compared to
common techniques such as the Tenzel semicircular flap.
Although defatting is safe, it is very difficult to reconstruct fine,
the delicate structure of the upper eyelid with this flap. Also, this
flap needs a graft procedure for the reconstruction of posterior
lamella in full-thickness eyelid defect repair.

Although the sample size is small, this presented series shows
that angular artery-based axial flap is a simple and safe technique
for both upper and lower eyelid defect reconstruction. Flap defat-
ting is a safe procedure when needed. Donor site heals with an
inconspicuous scar concealed in the nasojugal area.
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