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ABSTRACT

The nose is the keystone of the human face. Nasal defects
can, therefore, alter facial symmetry and balance in a powerful
way. This is why nasal reconstruction has developed a long
and rich history. A successful nasal reconstruction is charac-
terized by a healthy three dimensional contour, well-concealed
scars, and a long-term functional result. Regardless of a nasal
defect’s location, size, or depth of involvement, its reconstruc-
tion poses a challenging and rewarding dilemma to the surgeon.
In this study, we tried to evaluate the effectiveness and the
aesthetics outcomes of two common regional flaps the forehead
and the nasolabial flaps taking into consideration the location
and size of the tissue defects. Better results were obtained
with nasolabial flaps than with forehead flaps.
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INTRODUCTION

The nose dominates the central face that’s why
it cannot escape the attention of even the casual
observer and when it is deformed it may cause a
profound loss of the facial aesthetic and sense of
self [1]. It has been described as a separate aesthetic
facial unit with its multiple aesthetic subunits and
interposed curvatures and convexities [2].

Aesthetic Restoration of acquired nasal defects
has intrigued reconstructive surgeons for centuries.
Because of the myriad reconstructive options, there
is a need for a logical and sequential approach to
the decision making process used in choosing the
appropriate reconstruction for a specific nasal
defect. Historically, 3 basic techniques evolved
over the years for major nasal reconstruction. The
forehead flap, beginning in India as early as 1000
BC. The classic Indian forehead flap had a midline
design with wide pedicle based above the eyebrow.
In the 15th century, medical literature in Italy
detailed the brachial or arm flap for nasal recon-
struction. In the 19th century, the French began
reporting their work on the cheek flap for recon-
struction of the nose. Today, advances in local and
regional flap reconstruction, tissue expansion, and
improved methods of providing lining and support
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to the nose allow for excellent functional and
cosmetic results, without regard to the size of the
defect [3,4].

There are numerous options for the varied and
often complex nasal deformities that result from
the excision of nasal cutaneous malignancies or
from traumatic injuries. Nearly every possible and
even impossible technique has been attempted as
a reconstructive option [5,6].

Nasolabial flap is a pedicled flap with a wide
description and application with an excellent blood
supply arising mainly from adjacent anastomoses
of vessels from the facial and infraorbital arteries
[7]. The nasolabial flap has many qualities that
make it ideal for nasal reconstruction. Importantly,
the tissue of the cheek has similar color and texture
to that of the nose, and its proximity provides for
easy transposition of the flap. Also, there is very
little donor site deformity [8,9].

Forehead flaps are based on one or both supra-
trochlear or supraorbital arteries. The flap can be
vertical or oblique as per the required length.
However, hairline should be excluded in vertical
flap. The flaps are usually dissected above the
frontalis muscle distally but muscle is included
proximally and incision depth is up to periosteum.
Paramedian forehead flap is commonly used in
reconstruction of nose due to its easy handling and
maneuverability. However; midline or median
forehead flaps are used for larger area [10].

Reconstruction of acquired nasal defects re-
quires a thorough analysis of the deformity and a
complete assessment of repair options. Care must
be taken to respect the borders of the nasal subunits
and carefully camouflage the incisions within the
borders of these subunits. Additionally, proper
selection of the appropriate repair to match color,
texture, and thickness of the surrounding skin of
the defect will ensure a cosmetically pleasing result.



PATIENTS AND METHODS

This study was conducted on 23 patients with
nasal soft tissue defects of different causes in the
hospitals of Tanta university. Patients with scars
or any dermatological problems limiting the use
of either both flaps and those with extensive and
complex nasal defects involving cartilage or bone
have been excluded.

These patients were divided into 2 groups.
Group A: Has been reconstructed using the forehead
flap. Group B: Has been reconstructed using the
nasolabial flap. The reconstructive technique and
donor skin site was thoroughly discussed with
patients before surgery. An informed consent was
obtained from every patient. Photographs had been
taken immediately before surgery.

Nasal reconstruction due to oncological causes,
Resection was carried out with 5mm from the
margin of the tumor to the surface of the periosteum
or the perichondrium. The size of the resection
area 5mm wider than the margin of the tumor was
measured as the size of the tissue defect resulting
from surgery and an immediate reconstruction was
performed in the same session. The excised lesions
were sent for a histo-pathological examination. On
the other hand, patients with traumatic lesions
underwent refreshment to the edges and light curet-
tage to the base. Both techniques were performed
under local or general anesthesia. All flaps were
injected with 1/100,000 epinephrine for hemostatic
control and to aid in flap dissection. The flap was
marked intra-operatively in all patients.

Steri-strips were applied. Patients were checked
at day one for oozing and the viability of the flaps.
In the 2nd week visit, sutures were removed and
the flap viability was checked beside the process
of wound healing.

Antibiotic therapy was prescribed at the induc-
tion of the anesthesia and for 7 days after the
operation as well as anti-inflammatory agents and
analgesics. Our patients were advised to avoid
trauma, potential shearing forces to the flap and
tobacco products.

At a minimum interval of 3 months following
the last completed operative intervention, the aes-
thetic aspects of the reconstruction were evaluated
by three members of our staff regarding four items
(color match, flap thickness, donor site and nasal
contour and morphology). Patients were asked to
assess their level of satisfaction as a separate item.
These five items constitute together the evaluation
scale for each case.
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In the scoring system in each item poor results
were given 1 degree, fair were given 2 degrees,
good were given 3 degrees and excellent were
given 4 degrees. The sum of the scores of the
previous five items (total score) was expressed as
excellent (20-18), very good (17-15), accepted
(14-11), suboptimal (10-8), or poor (7-5). Compar-
ison of the results of the two techniques was done.

RESULTS

Group A included 13 patients and were recon-
structed using the forehead flaps (F-flap). Group
B included 10 patients and were reconstructed
using the nasolabial flap (N-flap).twenty patients
(86.9%) were males and 3 were females (13.1%).
One was in the forehead group and two were in
the nasolabial group. The mean age was 52.7 Y in
group A and 56.9 Y in group B.

Sixteen patients in this study were farmers
(69.6%). Among the 23 patients, tumors were the
cause in 19 patients (82.6%), trauma was the cause
in 4 patients (17.4%). We didn’t face any other
causes during the period of this study. 8 patients
had defects on the dorsum (34.7%), 6 on the ala
(26.1%), 2 on the base (8.7%) and 7 on the nasal
tip (30.4%). The mean size of tissue defects was
calculated by multiplying the measurement of the
largest two perpendicular lines. The mean size of
tissue defect on the dorsum was 119.69cm2,
86.67cm2 on the ala, 86.25cm2 on the base and
104.29cm2 on nasal tip. The area of tissue defects
was largest on the dorsum and smallest on the base.

The mean size of tissue defects which were
reconstructed by F-flap was larger than those recon-
structed by N-flap in all nasal subunits (Table 2).

Concerning the relationship between the loca-
tion of the tissue defects and the method of recon-
struction, the base was reconstructed with F-flap
alone and the mean total score was accepted (14).
In the nasal dorsum both flaps the nasolabial and
the forehead flaps were used but the mean total
score was better in patients who were reconstructed
with N-flaps than those reconstructed by the F-
flap (17.1 & 14.6). In the tip, the mean total score
was slightly higher in patients who were recon-
structed using N-flaps than for those who were
reconstructed using F-flaps (13.9 & 13.7). In the
nasal ala, the mean total score was accepted in
patients who underwent reconstruction using the
forehead flap (11), while it was very good in those
who were reconstructed using N-flaps (17.4).

The mean score of color match was 3.5 in F-
flap and 3.6 in N-flap showing slight differences.
However, the mean score of the donor site was 2.2
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and 3.5 in F-flap and N-flap respectively showing
marked differences. The mean score for flap thick-
ness in the F-flap was 2.5 and in N-flap it was 2.9.
The score for patient satisfaction was 3.6 in N-
flap and 2.9 for the F-flap.

In addition, the size of the tissue defect and the
score were compared in the 13 patient who under-
went reconstruction using F-flap. The six patients
in which the defects were 105.0cm2 or smaller, the
mean total score was 15.2 but was 12.3 in the seven
patients in which the defects were 135.0cm2 or

larger. On the other hand, all patients who were
reconstructed by N-flap, the size of tissue defect
was 105.0cm2 or smaller.

Table (1): Evaluations of flaps.

Excellent
Very good
Accepted
Suboptimal
Poor

Total score

3
5
2
0
0

Nasolabial flaps

2
1
9
1
0

Forehead flaps

Table (2): Analysis of reconstructive methods (mean).

Base

Dorsum

Tip

Ala

Mean

Location

86.25
–

140.5
85.0

115.0
90.83

102.5
78.75

118.46
84.0

Defects Cm2

4
–

3.4
3.6

3.3
3.3

3
3.8

3.5
3.6

Color

2.5
–

3.2
3.3

2.3
2.3

2
3

2.5
2.9

Thickness

2
–

2.4
3.6

2.3
3

2
3.8

2.2
3.5

Donor

2
0

5
3

4
3

2
4

Cases

F
N

F
N

F
N

F
N

Flaps

2.5
–

2.8
3

2.3
2.3

1.5
3.3

2.3
2.9

Contour & morphology

3
–

2.8
3.6

3.5
3

2.5
3.5

2.9
3.6

Satisfaction

14
–

14.6
17.1

13.7
13.9

11
17.4

13.6
16.6

Total

Fig. (1): Patient with
B.C.C on the nasal ala.
The defect was recon-
structed with N-flap.

(A)

(C)

(B)

(D)
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Fig. (2): Patient with B.C.C on the nasal dorsum. The defect was reconstructed with F-flap.

Fig. (3): Patient with B.C.C on the dorsum. The defect was reconstructed with N-flap.

(A) (B)

(A) (B)

(C) (D)
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Fig. (5): Patient with B.C.C on the nasal ala. The defect was reconstructed with N-flap.

Fig. (6): Patient with B.C.C involved the nasal dorsum and ala. The defect was reconstructed with F-flap.

Fig. (4): Patient with nasal trauma involved the tip and part of the dorsum. The defect was reconstructed with F-flap.

(A) (B) (C)

(A) (B)

(A) (B)



DISCUSSION

Aesthetic and functional reconstruction of soft-
tissue nasal defects involves many options. Al-
though the topographic nasal subunit principle of
Burget and Menick [11] is important in preoperative
analysis and planning of the reconstruction, other
aesthetic considerations such as skin texture, color,
and contour are also crucial [12,13]. A balance must
be achieved among these various factors and the
patient’s medical condition, adjacent tissue avail-
ability, skin history, and expectations [12,14].

The reconstructive modality of choice will
depend largely on the location, size, and depth of
the surgical defect. Nevertheless, reconstructive
plans should be customized and not be based solely
on the size or location of the defect. Patient expec-
tations can influence reparative concerns. For
example, a young woman may want optimal cos-
metic results, whereas an older man may not have
as many cosmetic concerns [13].

Arden et al., [15] reported that in smaller or
single subunits losses, the selection process may
be tempered by anatomic features and life style
choices of the patient. In a younger patient with a
shallow or poorly developed nasolabial crease,
donor site scar becomes slightly noticeable. Theo-
retically, a patient with a history of heavy smoking
or prior irradiation to the face may also benefit
from enhanced viability of the forehead flap, which
possesses a true axial blood supply. By contrast,
a patient who would have significant daily living
problems being unable to wear eyeglasses following
first-stage transfer (because of flap pedicle over-
lying nasofrontal region), may be better suited for
a N-flap repair.

In this study, among the 23 patients, tumors
were the cause of the defects in 19 patients (82.6%).
Sixteen patients of them were males (84%) and all
were farmers which spend the majority of their
occupational time outside. That is why farmers
have higher incidence of developing various forms
of skin cancer (Bernhardt & Langley [16] and
Marlenga & Lee [17]).

We also noticed that eight patients in our study
presented with tumors on the dorsum (34.7%)
followed by 7 on the nasal tip (30.4%), the ala 6
patients (26.1%), 2 on the base (8.7%). This didn’t
match previously published distributions of skin
cancer on the nose. For example, in a recent study
of BCCs in China, (13.6%) were located on the
ala and (9.9%) on the dorsum (the nasal bridge),
(8.1%) on the tip [18].

246 Vol. 41, No. 2 / Comparative Study of Reconstruction of Nasal Soft Tissue Defects

In particular, the tip and the alar regions are
the most outwardly protruding area on the face. It
is not surprising that all cases presented with trauma
in our study were on the tip and alar regions, likely
owing to their prominent position.

In our experience, the largest area of tissue
defects was on the dorsum and the smallest was
on the base. This did match with Uchinuma et al
1997 [19] who stated the same. In this study, the
mean size of tissue defects reconstructed using the
forehead flap was much bigger than the defects
reconstructed using the nasolabial flap (118.46cm2

& 84.0cm2 respectively). Both the forehead and
medial cheek were used as donor sites. They can
provide a preferable source of soft tissue for surface
reconstruction of nasal subunit losses. When the
surface losses were large and involve multiple
nasal subunits, the more limited tissue provided
by the nasolabial flap favored the use of the fore-
head flap. Agreed by Gilman et al., 2010 [20] who
stated that using nasolabial flaps in large defects
caused distortion and sometimes was insufficient.

The forehead flap provides a sufficient surface
covering for large defects with skin of similar
characteristics to the nasal skin in terms of color
and texture. This was reflected by very great num-
ber of authors such as Arden et al., [15], Danahey
et al., [21], P. Belmar et al., [22] and Salgarelli et
al., [23].

Kelly et al., 2008 [24], in a study of the paranasal
region demonstrated the existence of a rich anas-
tomotic arcade formed by the supratrochlear artery,
infraorbital artery and branches from the facial
artery; this ensures a rich blood supply to the
paramedian forehead flap even with a narrow
pedicle with its base at the level of medial canthus.
In this way, the pedicle of the forehead flap was
extended to enable the reconstruction of more distal
or larger area without affecting the viability of the
flap and making it possible to perform other pro-
cedure in the same operation such as reconstruction
of the lining of the nose which was agreed by park
S.S et al., [25].

In our experience, six patients presented with
tissue defects that involved the nasal ala. Nasolabial
flaps were used in four cases and forehead flaps
were used in two cases. The mean total score was
17 and 11 with N-flap and F-flap respectively. This
was due to the minimization of problems related
to the flap, such as color, texture and donor sites
that are acceptable to the patient. In addition, the
nasolabial fold can supply enough skin to resurface
the ala. Beside, the contractility of the nasolabial
flap during the wound healing simulated the round
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and expected bulge of the normal ala. This provided
contour advantage over the more unyielding fore-
head tissue. This was in agree with Hindy A.M.
[26], Zitelli et al. [27], Shalaby et al. [28], Kakinuma
et al. [29], S.A. Barker [30] and Cook et al. [31].

The unavoidable suture line of the donor site
from the nasolabial flap is relatively easy to cam-
ouflage in the natural expression lines of the face
resulting in a relatively high score for the donor
site in this study. The marked differences in the
donor site rating between both groups favored the
use of the nasolabial flap. Also, ratings of the flap
thickening and total nasal contour and morphology
also favored the nasolabial reconstructions.

Shalaby et al., [27] in his study of alar recon-
struction using nasolabial flap reported favorable
results such as a near natural appearing, appropri-
ately positioned ala and suture line well camou-
flaged in the alar crease and tip-alar junction.
Uchinuma et al., [18] compared the nasolabial and
forehead flaps and concluded that the nasolabial
flaps achieved better results in alar reconstruction.
Arden et al., [15] described esthetic and functional
outcomes following Mohs ablative surgery involv-
ing the alar subunit, using a paramedian or melola-
bial flap in 38 patients and got the same results.

In this study, both forehead and nasolabial flaps
were employed to resurface the defects on the nasal
tip and both were good choices for reconstruction.
Four cases were reconstructed by the F-flap and
three cases were reconstructed by the N-flap. The
total mean score was 13.7 and 13.9 for the F-flap
and the N-flap respectively.

Uchinuma et al., [18] obtained excellent results
in nasal tip reconstruction using nasolabial flap in
contrast with low results with the forehead flap.
On the other hand, Multiple authors such as James
et al., [7] and Rohrich et al. [32] didn’t prefer the
N-flap especially in younger patients with a shallow
or poorly developed nasolabial crease. James F. et
al., [7] also stated that the soft and spongy nature
of the N-flap was poor subunit for the firm con-
vexity of the nasal tip.

Both flaps the forehead and the nasolabial were
employed for surface recovery on the nasal dorsum.
Five cases were reconstructed by theF-flap and
three cases were reconstructed by the N-flap. The
total mean score of tissue defects reconstructed
using the N-flap was higher than the forehead flap
(17.1 and 14.6 respectively). In agree with Cameron
et al. [8] and Giebfried et al., [33]. However, Robrich
et al., [34] stated that the thin skin on the nasal
dorsum made the contractility and the bulging of

the N-flap during the wound healing process rela-
tively noticeable which can affect the outcomes.
Klingensmith et al., 1994 [35] observed that the
Midline forehead flap is the first choice for dorsal
defects and reported excellent results.

Only forehead flaps were used for nasal base
reconstruction and obtained a good score. It was
difficult to use N-flaps in basal reconstruction
which was also stated with Uchinuma et al. [18].

Generally, N-flap obtained higher score than
the forehead flap in all items except for the color
match which was close to each other. The total
mean score was higher in patients who were recon-
structed with the N flap (This difference is signif-
icant since (p>0.05). The presence of a vertical
scar in the forehead was a big disadvantage of the
forehead flap resulting in a low score for donor
site and patients satisfaction. This is in agreeing
with multiple previous authors such as Arden et al
[15] and Salgarelli et al., [22]. However, Belmar et
al., [21] stated that this was not particularly unsight-
ly. On the other hand, no patient in the nasolabial
group commented negatively on his or her donor
site.

In our experience, we found that patient satis-
faction depends on three main factors. The first is
the preoperative lesion, the worse and bigger the
lesion, the lower the expectation of the result. That
is why patients with large defects which involved
multiple nasal subunits-especially traumatized
patients- had a high satisfaction score. The second
factor is the number of stages. We found that
patients whose defects were reconstructed by the
2 stages forehead flap also obtained a low score.
The final factor is the donor site scar. Patients who
underwent reconstruction of tissue defects using
N-flaps achieved a higher patient satisfaction score
than those reconstructed using F-flaps.

Conclusion:
In this study, we tried to evaluate the effective-

ness and the aesthetics outcomes of two common
regional flaps; the forehead and the nasolabial
taking into consideration the location and size of
the tissue defect.

We found that the large surface losses and those
which involved multiple nasal subunits, the more
limited tissue provided by the nasolabial flap
favored the use of the forehead flap. In smaller or
single subunits losses, Nasolabial flaps were better
than Forehead flap in the nasal dorsum and ala.
On the tip, they were close to each other. On the
base only forehead flaps were used. The larger the
defects, the less favorable aesthetic outcomes



obtained. The presence of a vertical scar in the
forehead was a big disadvantage of the forehead
flap resulting in a low score for donor site and
patients satisfaction. Also, multi-Stage procedures
are less preferred.
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