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Abstract

Background Reconstruction of face deformities resulting
from skin cancer includes reconstructing the area with
similar tissue. This prospective study aimed to compare the
functional and aesthetic outcomes between two types of
local flaps (the island pedicle flap vs the bilobed flap) used
in reconstruction of the ala and back nose.

Methods In this study, 120 patients with skin cancer of
the nose underwent ala and back reconstruction: 60 patients
using the island flap (IF group) and 60 patients using the
bilobed flap (BF group). The two groups were homoge-
neous for sex, age, and anatomic area. Complications,
scarring according to the scale of Vancouver, cosmetic
appearance, and disorders of sensations were analyzed, and
statistical analysis was performed using Chi-square and
analysis of variance (ANOVA).

Results Early complications were more common in the
BF group than in the IF group (p < 0.005). The Vancouver
Scar Scale scores were significantly better for the IF
patients (p < 0,005), who also showed better results in the
analysis of cosmetic outcomes (p < 0.005).

Conclusion The study showed that the island flap used for
ala and back nose reconstruction provides better functional
and cosmetic results than the bilobed flap, from both
functional and aesthetic points of view.
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The nose is the most common anatomic site of facial skin
cancer due to its cumulative exposure to sunlight [4, 7].
Many aesthetic and functional reconstruction options for
full-thickness soft tissue nasal defects after tumor excision
are available. Skin grafts are not considered the ideal
replacement for the thick sebaceous skin of the nasal tip,
ala, lower sidewalls, or dorsum [6, 18]. Instead, regional
flaps are very useful and versatile.

In this study, we evaluated ala and back of nose
reconstruction by analysis comparing the island pedicle
flap and the bilobed flap, highlighting the ease of per-
forming the surgical techniques, the complication rate, and
the results, both functional and aesthetic.

Materials and Methods

The study recruited 120 patients eligible for ala and back of
nose reconstruction from January 2007 to January 2011,
selecting two homogeneous groups by a random method
from a sample of 200 patients scheduled for excision of ala
and back of nose carcinoma who consented to participate in
the study.

The patients were randomized for treatment allocation at
a 1:1 ratio, with 60 patients placed in the IF group
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Table 1 Clinical data of study cases

Group Nasal dorsum Nasal ala Sex Surgery Histology

Right Left M F Bilobed flap Island flap BCC SCcC
IF 16 26 18 30 30 0 60 42 18
BF 14 24 22 30 30 60 0 46 14
p Value >0.005 0.68

BCC basal cell carcinoma, SCC squamous cell carcinoma, IF island flap, BF bilobed flap

(reconstruction by island pedicle flap) and 60 patients
placed in the BF group (reconstruction by bilobed flap).
The two groups were homogeneous for sex, age, and
characteristics (Table 1). There were 60 men and 60
women. The age of the youngest patient was 54 years, and
the age of the oldest was 77 years (average age,
64.96 years). The lesions were similar between the two
groups in terms of size (diameter, 0.5-1.5 cm) and ana-
tomic area.

The study protocol conformed to the ethical guidelines
of the Declaration of Helsinki. This research was approved
by our local institutional review board. An informed con-
sent for participation in the study was obtained from each
patient.

Patients met the inclusion criteria if they had suspected
skin cancer of the ala or the back of the nose, if they had a
previously untreated removable tumor with 3-5 mm of
healthy skin, if they were Caucasian, and if they were not
younger than 50 years or older than 80 years. All the
patients underwent excision of the lesion using frozen
section histology and reconstructive surgery under local
anesthesia with adrenaline (1:200,000).

Island Flap Operative Technique (IF Group) (Fig. 1)

The flap design was oriented with the axis parallel to the
relaxed skin lines. The flap width was 50 % greater than
the defect diameter.

Flap dissection started with the submuscular and
supraperiosteal/perichondrial plane of dissection. The flap
raising continued in this plane beyond the flap skin mark-
ings, rostral, and across the midline. The flap borders then
were incised through the full thickness of the skin. The
surrounding skin was undermined until sufficient rotation
in the flap was gained with respect to the defect. The
proximal and distal margins were cut to allow proper
mobility, and the skin surrounding the nose was released.
The flap then was rotated into the defect.

After the dissection was complete, a balancing stitch
was used to orient and position the flap. A caudal view
allowed an appropriate vision of nasal symmetry. Balanc-
ing the motion of the rotational and translation flap through
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an accurate submuscular and subcutaneous dissection
allowed a satisfactory outcome to be achieved [12]. After
flap creation, the resulting island of skin and subcutaneous
tissue was advanced into the defect and sutured in place.
The secondary defect was closed in a V=Y configuration.

Bilobed Flap Operative Technique (BF Group) (Fig. 2)

A distance equal to the radius of the defect was measured
from the lateral border of the defect to the point marked in
the alar groove. Two arcs were drawn with centers at the
point. The first arc passed through the center, and the
second passed tangential to the defect. The bases to both
lobes of the flap arose from the smaller arc. The height of
the first lobe extended to the second arc. The width of the
first lobe equaled the width of the defect. The width of
the second lobe was the same or slightly less than that of
the first lobe. The height of the second lobe was twice the
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Fig. 1 Island flap. Operative technique. a Operative design. b Oper-
ative figures
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Fig. 2 Bilobed flap. Operative
technique. a Operative design.
b Operative figures

height of the first lobe. The axis of the defect and the two
lobes were approximately 45° apart.

The donor site of the first lobe was closed first. The first
lobe was transposed, and the standing cutaneous deformity
was removed. The second lobe was transposed and trim-
med [3].

Postoperative follow-up evaluation was at 7 days, then
at 1, 3, 6, and 12 months. We analyzed early and late
complications. In particular, to evaluate the results of
treatment 12 months after the surgery, the formed scar was
evaluated in terms of its pigmentation, color, height, and
elasticity. The pigmentation of the scar, its height, and its
color were evaluated on a scale of 0-3. Elasticity was
evaluated on a scale of 0-5 according to the Vancouver
scale. The cosmetic appearance of nose was evaluated
subjectively by the patients themselves based on a scale of
1 (cosmetic appearance close to normal) to 4 (unsatisfac-
tory cosmetic appearance).

Objectively, the long-term aesthetic results were evalu-
ated by a blinded third-party observer from the Institute of
Health. Moreover, to examine disorders of sensation, the
discrimination of two points was evaluated using needles
fixed by standard distances (two-point test). At the begin-
ning of the examination, the distance between the needles
was 2 mm. Later, it was increased by 1 mm up to 15 mm
until the patient started feeling the touch of both needles
(not only one). This examination was repeated three times,
and the best result was recorded.

Statistical Analysis

The Chi-square test was performed to compare discrete
variables of the early and late complications as well as the
cosmetic outcomes for the two groups. Analysis of variance
(ANOVA) was used to compare the cosmetic outcomes for
the two groups. A p value lower than 0.005 was considered
significant. The software program used was Apache Open-
Office™ 3.4 Calc http://www.openoffice.org/it/.

Results

During the short-term follow-up period (7 days, Fig. 3;
Table 2), the viability of the flap, the functions of the

Fig. 3 Immediate results of surgery. a Island flap. b Bilobed flap
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Table 2 Evaluation of

complications at the 7-day Group Early complication
follow-up assessment Edema Congestion Hematoma Ischemia Apex Total
necrosis
IF 0 0 0 0 6
BF 7 10 5 0 5 27
p Value <0.005

IF island flap, BF bilobed flap

reconstructed nose, and the early complications were ana-
lyzed. Group IF had six cases of hematoma (10 %), which
resolved spontaneously with patients receiving antiplatelet
therapy. No complication related to alteration of the vas-
cularization occurred such as ischemia, congestion, or
necrosis of the flap, and no cases of nasal asymmetry
occurred.

In the BF group, the complications recorded were 10
cases involving congestion of the flap (16.6 %), which
resolved spontaneously; 5 cases involving necrosis of the
apex flap (8.3 %), 2 of which required surgical revision; 7
cases of persistent edema (11.6 %); and 6 cases of hema-
toma in patients receiving antiplatelet therapy (10 %),
which resolved spontaneously. This difference in early
complications between the groups was significant
(» < 0.005).

During the long-term follow-up period (12 months,
Figs. 4, 5; Tables 3, 4, 5), we evaluated both the functional
and aesthetic results of the surgical procedures, the late
complications, and tumor recurrence. In the IF group, we
observed high preservation of the patient’s facial charac-
teristics and normal function of the nose and facial tissues.
In the BF group 16 cases of nose distortion (26.6 %) were
recorded, namely, 11 cases of trap door deformity (6 cases
requiring contouring of the flap and 5 cases improving with
time) and 5 cases of skin defect of the nasal tip (3 requiring
surgical revision).

Fig. 4 Status at the 6-month follow-up evaluation. a Island flap.
b Bilobed flap
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Fig. 5 Status at the 12-month follow-up evaluation. a Island flap.
b Bilobed flap

Table 3 Evaluation of the complications at the 12-month follow-up
assessment

Group Late complication
Trap door  Tip Ala Recurrence  Total
deformity defect  collapse
IF 0 0 0 0 0
BF 11 5 0 0 16
p Value  <0.005

IF island flap, BF bilobed flap

Table 4 Scar evaluation according to the Vancouver scale at the
12-month follow-up assessment

Score Pigmentation Flexibility Height Color
Group Group Group Group
IF BF IF BF IF BF IF BF
0 28 10 20 16 28 22 22 34
1 18 10 20 36 30 32 28 22
2 10 16 12 4 2 6 10 4
3 4 24 4 2 0 0 0 0
4 - - 2 2 - - - -
5 - - 2 0 - - - -
p Value  <0.005 2.78 5.86

IF island flap, BF bilobed flap
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Table 5 Evaluation of cosmetic appearance at the 12-month follow-
up assessment

Scale Subjectively  Blinded third-party
observer
Group Group
IF BF IF BF
1 Close to normal/very good 18 6 20 6
2 Good 36 22 31 15
3 Satisfactory 4 16 8 24
4 Unsatisfactory 2 16 1 15
p Value <0.005 <0.005

IF island flap, BF bilobed flap

Evaluating the late complications, we analyzed the state
of formed scars according to the Vancouver scale
(Table 4). The mean scores between the groups differed
significantly. We noted that in the IF group, the color,
pigmentation, height, and elasticity of the scars closely
resembled those of undamaged skin. The scars that formed
in the BF patients were thicker and less elastic, with greater
changes in pigmentation. In particular, the differences in
pigmentation and flexibility were significant (p < 0.005).

In the cosmetic assessment, 18 IF patients evaluated the
appearance of their nose as very good, with 36 evaluating it
as good, 4 as satisfactory, and 2 as unsatisfactory. In the BF
group, the subjective scoring showed that 6 patients eval-
uated the appearance of their nose as very good, 22 as
good, 16 as satisfactory, and 16 as unsatisfactory. The
difference in cosmetic evaluation between the two groups
was significant (p < 0.005). In the same way, the blinded
third-party observer gave a favorable assessment for the IF
group that was significant to the statistical analysis
(p < 0.005) (Table 5).

Finally, the analysis for discrimination of two points to
evaluate disorders of sensation showed that the discrimi-
nation of two points was comparable between the two
groups and that the difference was not statistically signif-
icant. Neither group had recurrence of disease.

Discussion

Given the vital function of the nose in everyday life, it is
extremely important that the reconstruction of facial
defects preserve the integrity of complex facial functions
and expressions as well as facial symmetry and a pleasing
aesthetic outcome. Nasal reconstruction has always been a
challenge for plastic surgeons. The goals for reconstructing
deformities of the face acquired secondary to skin tumors
include optimizing donor-site aesthetics and reconstructing
the area with similar types of tissue when possible [12].

Nasal reconstruction has reached a point in its evolution
such that its goals no longer include simply filling the
defect. Numerous methods for reconstructing nose defects
have been described, including local-regional flaps [1, 11,
13, 17, 19].

Traditionally, ala reconstruction has involved a nasola-
bial flap [6, 13, 14] that provides a large volume of tissue,
but controversial results are reported. Some reports show
that it is difficult to reconstruct the complex configuration
of the ala eminence precisely, whereas others show that
reconstruction restores a very natural appearance.

Another useful choice for nasal reconstruction is the
bilobed flap [15, 20-22]. This is the repair of choice for
defects located 0.5—1.5 cm of the nose, particularly defects
involving the lateral tip, supratip, or tissue near the tip. Itis a
simple double rotation-transposition flap designed to move
more skin over a larger distance than would be possible with
a single transposition flap in the same location.

The bilobed flap is best suited for reconstruction of
circular defects on the caudal one-third of the nose. In this
location, reconstruction with other types of nasal cutaneous
flaps is difficult. The bilobed nasal flap enables the surgeon
to repair defects with an aesthetic result that surpasses that
resulting from use of full-thickness skin grafts. This is
especially true for deep nasal cutaneous defects. As a
consequence, the bilobed flap is the preferred flap for
reconstruction of the nose in the area of the tip and caudal
dorsum.

The disadvantage of the bilobed flap is that most of the
incisions necessary to create the flap produce scars that do
not parallel relaxed skin tension lines. On the nose, the
incisions for the flap do not lie within boundary lines
separating nasal aesthetic units [3].

In recent years, several authors have reported recon-
struction with the island flap as an alternative [2, 5, 9, 10].
An island flap is incised on all borders so that no cutaneous
attachments exist between the skin of the flap and the
adjacent skin of the donor site. This creates an island of the
skin, which constitutes the flap.

The island flap may be designed with any configuration
depending on the requirements of the defect it is used to
repair. The island flap may be of a circular, rectangular, or
triangular configuration [3]. This flap is technically
straightforward. It enables the surgeon to achieve sym-
metry and stable healing in a one-stage reconstruction
without sacrificing nasal tip position. If correctly designed
and performed, the island flap avoids nostril notching or
asymmetry for defects extending to the alar rim. Nasal
symmetry is maintained although the defect and donor flap
are on the same side of the nose, which allows tension-free
closure of larger defects.

The random blood supply of the nasal island flap is
reliable and robust. The flap is freely mobile on its pedicle,
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and because the surrounding nasal skin is also loose, the
flap can be advanced or rotated easily. The island
advancement or rotation flap is a versatile and reliable
reconstructive option for many different defects on the
nose. It is well tolerated and accepted by patients [16].
With these views of different authors, this flap is becoming
increasingly popular.

We performed an analysis comparing the island pedicle
flap and the bilobed flap for nose reconstruction in homo-
geneous groups of patients. The island pedicle flap showed
greater success, with reports of lower morbidity, shorter
operating room time, reduced complications, and improved
morphofunctional outcome. The advantages of this flap
include great ease of harvest, a long pedicle obtained, and a
large volume. The island pedicle flap preserves the naso-
labial folds. On the lower third of the nose, where the skin
is least mobile, it allows the surgical site to be filled with
nearby skin and matched for color and texture. It then
allows for repair of the secondary defect with another well-
matched flap from a nearby donor site. The procedure is
less technically complex and has lower morbidity.

Of primary importance, we have experienced no com-
plications related to alterations of vascularization using the
island flap. The island flap receives its blood supply from
perforating arteries, which guarantee a rich vascular
plexus. It therefore is safer than the dermal/subdermal
plexus of the bilobed flap. We also found that the mobility
of the island pedicle flap ensured the reconstruction of skin
loss of substance with good aesthetic and functional results.
We believe that the use of the island pedicle flap can lead
to an improved outcome compared with the bilobed flap,
and especially with a more natural recovery (Figs. 4, 5).

We believe the island pedicle flap is more advantageous,
with less risk for distortion of the nasal tip and better
recovery of the alar groove (Figs. 4, 5). It avoids the risk of
edema that often can create the pivot of rotation of the
bilobed flap. The island flap also is advisable because it
avoids contracture of the reconstructed area and prevents
the risk of trap door deformity. No cases of trap door
deformity were registered in the IF group, whereas 11 cases
were recorded in the BF group, with necessary contouring
of the flap in 6 cases.

Trap door deformity may result from persistent edema
and poor lymphatic drainage of flaps with incisions on
three borders. Flaps with curvilinear borders are particu-
larly prone to develop trap door deformity. The scar around
the border of the flap contracts in a concentric fashion. This
concentric contraction combines with contraction of the
scar sheet beneath the flap to push the skin upward in a
mushroom effect [8].

Bilobed flaps of the nasal skin are particularly suscep-
tible to trap door deformity because of the two circular
lobes used for reconstruction of the flap. The deformity is
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even more likely to occur when a bilobed flap is used to
repair a nasal defect in which the nasal skin is thick and has
excessive sebaceous glandularity [3]. In these patients, an
island flap reconstruction may be the first choice, in which
the drainage is axial and reliable.

Conclusion

Our prospective study findings show that reconstruction
with an island flap provides better functional and cosmetic
results than reconstruction with a bilobed flap.
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