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BRIEF CLINICAL STUDIES
Nasal Reconstruction With Two
Stages Versus Three Stages
Forehead Fap: What is Better
for Patients With High
Vascular Risk?
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Abstract: In nasal reconstruction, it is necessary to replace all
anatomic layers in order to reinstate correct aesthetics. The most apt
donor site to use in order to cover the nose has been recognized as
forehead skin. Traditionally 2 phases are required to reconstruct the
forehead flap; however, an intermediate third phase was described by
Millard which is between transfer of the flap and division of the pedicle.
These methods will be compared in this study with regard to both
complication rates and aesthetic results in high vascular risk patients.

46 patients were enrolled in the study, all of whom were undergo-
ing either total or subtotal nasal reconstruction from January 2001 to
March 2018. The 2-step technique (2S Group) was performed on 30
patients and the 3-step technique (3S Group) was performed on 16.
Evaluation questionnaires were completed by patients and a plastic
surgeon who was extraneous to the study to evaluate aesthetic
satisfaction. Complications other than flap necrosis such as infection,
wound dehiscence and hematoma were recorded. VAS and Likert
mean values, used to evaluate aesthetic satisfaction, were examined
with a Student t test and were discovered to be relevant. Complication
rates studied with Fisher exact test showed no statistically significant
difference between the 2 groups. The 3-phase method for nose
reconstruction using a forehead flap represents a better functional
and aesthetic option for patients at high vascular risk.
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he forehead flap is one of the earliest recorded surgical proce-
1–5
T dures for nasal reconstruction. The most apt donor site for

nose reconstruction after oncological resection has been recognized
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as the forehead. The advantages of using the flap are its versatility,
its color suitability, and its texture.6,7

Traditionally, 2 phases (2S) are required to transfer the flap with
later secondary revisions incorporated at intervals of between 6 and
12 months. 8–11 The first phase excises distally the frontalis muscle
and the subcutaneous tissue and then insets partially thinned flap
into the recipient site. As Frederick J. Menick12 pointed out, this
initial debulking is considered comparatively safe, especially in
nonsmokers, as the flap has an abundant blood supply. Neverthe-
less, alar and columellar extensions could turn necrotic. After 3
weeks, a second phase divides the pedicle. However, ‘‘thinning’’ the
soft tissue in this way is restricted, unfinished, and fragmentary. In
smokers and major nasal reconstructions, flap necrosis and contour
imperfections are particularly prevalent. The larger the flaps the
more widespread soft-tissue thinning is required, putting the blood
supply in danger. In 1974, in order to reduce these problems,
Millard9 believed that thinning the flap would be less dangerous
if the pedicle was intact so he described a midway operation
between transfer of the flap and its division to model the ala and
tip (3S). 13 years later, Burget and Menick10 recommended that it
was possible to initially transfer a forehead flap with no distal
thinning in large reconstructions. All contouring would then be
performed during the second operation, which would create a thin
cover flap and a sculpted underlying bed. The pedicle was sectioned
at a third stage. This study compares these 2 techniques in terms of
complication rates and aesthetic results. The objective of this study
is to consider whether the 3ST procedure is a better functional and
aesthetic option for high vascular risk patients.

METHODS
A retrospective medical chart review was performed for patients
who had undergone nasal reconstruction by either a 2S or a 3S
forehead flap. Approval from the internal review board was
obtained before data collection. The study protocol was conformed
to the ethical guidelines of the 1975 Declaration of Helsinki. Patient
demographics, specific flap type used for repair and comorbidities,
including diabetes mellitus, as well as smoking habits, were
recorded. The criteria for including patients were defects larger
than 1.5 cm, ASA <3, smoking habit (>20 cigarettes a day),
diabetes, elderly patients (>65 years). The criteria for excluding
patients were ASA >3, earlier surgery on the forehead and those
under 18 years old. 56 patients were enrolled in the study, all of
whom were undergoing either total or subtotal nasal reconstruction
with a forehead flap between January 2001 and January 2017.
Patients were split in Group 2S (30 patients received the 2-stage
technique) and 3S (16 patients received the 3-stage technique). An
evaluation questionnaire was completed by patients to evaluate
aesthetic satisfaction (Visual Analogical Scale [VAS] ¼ 1–10).
The aesthetic outcome was assessed using the 5 -point Likert scale
as well. Both types of questionnaire were administered 6 months
and 1 year postoperatively. The same questionnaires were adminis-
tered to a plastic surgeon who was extraneous to the study (MM).
The minimum follow-up was 1 year but the average follow-up was
6.1 years. Statistical analysis with chi-squared or Fisher exact test
was performed to determine significance. Mean, P value, 95%
confidence interval, level of freedom, normal error of difference
were other statistical indicators which were evaluated. Complica-
tions other than partial or complete flap necrosis such as infection,
wound dehiscence and hematoma were recorded.

SURGICAL TECHNIQUE
Each patient was put through blood tests, chest X-rays and cardiac
assessment before the operation. A hand- held Doppler was used to
evaluate and investigate the quality of the vessels before the
rized reproduction of this article is prohibited.
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FIGURE 1. Two-phase nasal reconstruction with the forehead flap. A,
Preoperative, frontal view. B, Preoperative, 3-quarter left side view. C,
Preoperative, left side view. D, Postoperative, frontal view. E, Postoperative,
3- quarter right side view F. Postoperative, left side view.
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operation. General anesthesia or local analgesia using intravenous
sedation was administered. In both techniques the first phase is
identical; a forehead full-thickness flap is raised without being
thinned (with the exception of columellar area). Three weeks later,
during the second phase of the traditional technique (2S), the flap’s
pedicle is divided without additional thinning or with minimal
thinning. This 2-stage technique is considerably quicker, but in
order to achieve a pleasing cosmetic result, subsequent operations
are definitely required in the near future. (Fig. 1 A–F). In the
3-phase technique a second time is introduced, 3 weeks after initial
surgery, which elevates and thins the skin and subcutaneous fat,
with the exception of columellar area. Additionally, shape is added
to the underlying muscle and cartilage so as to construct a solid rigid
matrix for the thin skin to lie over. Three weeks later again, in the
third stage a section of the pedicle is involved. (6 weeks after initial
surgery) (Fig. 2 A–G).

RESULTS
In the study 52 patients were enrolled; 6 patients who had insuffi-
cient follow-up, were excluded. Therefore, a total of 46 patients
were identified for inclusion in the study. Analysis of epidemiologi-
cal data showed that of the 46 patients 17 were female and 29 were
male and the average age was 68, with a range of between 37 and 87.
In the 2S group, partial or complete necrosis of the flap developed in
4 patients. In the 3S group, a small dehiscence was suffered by 1
patient and there were no reports of functional problems. There
were also no descriptions of complications, for example, dehiscence
or necrosis dependent, on the donor site. Dehiscence and necrosis
rates showed no statistically significant difference between the 3S
and 2S groups (P value respectively of 0.6446 and 0.3478).
Copyright © 2019 Mutaz B. Habal, MD. Unautho

FIGURE 2. Three-phase nasal reconstruction with the forehead flap. A,
Preoperative, right side view. B, Preoperative, 3-quarter right-side view. C,
Preoperative, 3-quarter left side view. D, Preoperatory marking. E.
Postoperative, right side view. F, Postoperative, 3-quarter right-side view G.
Postoperative, 3 quarter left side view.
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In group 3S aesthetic satisfaction in patients had average values
(VAS) of 6.56 and 8.00 six months and 1 year postoperatively
respectively. In the group 2S the values were 5.43 six months in the
post-operative stage and 6.66 1-year postoperatively. The surgeon
reported values of an average of 5.13 six months later and 6.23 1-
year later in group 2S. In group 3S the mean value was 7 six months
post-operatively and 8.125 after 1 year. VAS mean values were
examined with t Student test and were discovered to be relevant.
The average values of Likert scale were 2.63 in group 2S 6 months
post-operatively and 3.37 1-year post-operatively. The values of the
group 3S were 3.19 six months post-operatively and 3.94 1-year
post-operatively.

In group 2S, the surgeon reported values of an average of 2.50
and 3.07 six months and 1-year post-operatively respectively. In
group 3S 6 months post-operatively the mean value was 3.63 and
4.13 one-year post-operatively. Likert mean values were examined
with the Student t test and were discovered to be relevant. (Supple-
mental Digital Content, Table 1, http://links.lww.com/SCS/A833).
DISCUSSION
This study aims to demonstrate that the 3- stage forehead flap
procedure is a better functional and aesthetic option for patients at
high vascular risk. In 2S group, partial necrosis of the flap devel-
oped in 4 patients; necrosis did not occur in the 3S group. In the 3S
group, a small dehiscence was suffered by 1 patient. No dehiscence
was noticed in the 2S group. Despite the difference between the 2
groups, the values studied with the Fisher test were found to be
not significant.

The VAS and Likert mean values were analyzed with the
Student t test and were discovered to be relevant. The 3S group
was more satisfied in terms of aesthetic results.

Traditionally, it is necessary to transfer the forehead in 2 stages,
with later secondary revisions incorporated at intervals of between 6
and 12 months. The first stage excises distally varying amounts of
Frontalis muscle and subcutaneous tissue and arranges the partially
thinned flap into the recipient site. This initial debulking is consid-
ered comparatively safe, especially in nonsmokers, as the flap has
an abundant blood supply. Nevertheless, alar and columellar exten-
sions could turn necrotic.

In smokers and large nose reconstructions, flap necrosis and
contour imperfections are particularly prevalent in smokers. This is
because the larger the flaps the more widespread soft-tissue thin-
ning is required, putting the blood supply in danger.

It is frequently necessary to make several late secondary revi-
sions once the soft tissues have evolved and become softer. At
intervals of between 6 and 12 months, the flap has to be reelevated
in part by means of the scarred, subdermal plane in the course of
individual operative phases. Supplementary soft-tissue excisions
are carried out and secondary cartilage grafts are put in place.
However, the skin is not easily shaped because of subcutaneous
fibrosis which makes it rigid, shrunken and refractory. The forehead
is multilamellar because it consists of skin, subcutaneous tissue,
frontalis muscle, and a thin, areolar layer. It is a flap which is
completely thick based on a paramedian pedicle, its supratrochlear
vessels pass deeply over the periosteum at the supraorbital rim and
travel vertically upward through the muscle to lie at an almost
subdermal position under the skin at the hairline. It is a well-
perfused myofascial and axial flap. The myocutaneous component
of its blood supply is removed during the initial transfer by the
excision of the frontalis muscle and subcutaneous fat; a damaged,
sore, bleeding subdermal surface is exposed with a tendency to
fibrosis and shrinkage and a flap with less ability to endure the
tension of closure is created12. In 1974, to solve these problems, an
intermediary phase was described by Millard9 between the transfer
rized reproduction of this article is prohibited.
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of the flap and the division of the pedicle to model alae and tip, as he
believed that thinning the flap would be less dangerous if the
pedicle was intact.4 The 13 years later, Burget and Menickin
recommended that it was possible to initially transfer a forehead
flap with no distal thinning in large reconstructions. All contouring
would then be performed during the second phase, which would
create a thin cover flap and a sculpted underlying bed. In accordance
with this approach, the pedicle would be sectioned during a third
phase.10

In a previous study, Ribuffo et al13 demonstrated that patients
who underwent the 3-phase technique of nasal reconstruction were
satisfied to a higher degree than patients who underwent the 2-phase
technique. The authors concluded that for defects which include
underlying structures, for example, bone or cartilage and in partic-
ular for all defects in the distal area (tip and nostrils) this approach
was better suited. Furthermore, they recommended that for smokers
using the 3-phase forehead flap technique reduces the risk of
forehead flap complications.

Our objective is to demonstrate that 3S procedure is indicated
not only in smokers and patients with large defects but in all patients
at high vascular risk.

Stewart et al concluded that full-thickness defects were signifi-
cantly associated with higher incidences of any major complication
and had higher odds of flap necrosis and alar notching. Smokers had
higher odds of developing flap necrosis. Neither the presence of
diabetes, increased age, nor vascular disease were significantly
associated with higher rates of major complications.14

Paddack et al compared nasal reconstruction with 2-stage para-
median forehead flap and nasolabial flap. Defect thickness, use of a
cartilage graft, type of flap used, and presence of comorbidities did not
affect outcome. Although the comparison was not statistically signifi-
cant, flap failures were more commonly observed in smokers.15

Ebrahimi et al devised single-stage tunneled paramedian fore-
head flap for large nasal skin reconstruction. The Island paramedian
forehead flap provides aesthetic and functional results in a single-
stage reconstruction of large nasal skin defects. The most significant
advantage of this flap is the ability to bury the pedicle, obviate the
second stage, preservation of inter brow distance and limited scar
length in the forehead donor site. In patients who smoke, in
diabetics and patients with transverse forehead scars, this type of
paramedian forehead flap is unsuitable and is at risk of necrosis.16

When locoregional flaps are not feasible a free flap may be
required for soft tissue coverage. In selected patients, microvascular
free flaps have shown good results in terms of safety and reliability
in nasal reconstruction.17–20

However free flaps are not comparable with the forehead flap in
terms of aesthetic and functional results. The forehead flap remains
the gold standard for extensive defects of the nose.21–23

CONCLUSION
When the 2 methods are compared, it can be seen that the 3-phase
method for nose reconstruction with a forehead flap, allows surgeons
to provide a better 3-dimensional structure to the tissue which has
been transposed which is as similar as possible to the real nose. A
maximal blood supply, a thin covering flap, and controlled contouring
are ensured with this technique.24–29 A disadvantage of this technique
is the additional operative time but it is completely compensated for
by an improved aesthetic outcome and by a reduced need for revisions
at a later date. In fact, all patients who underwent nasal reconstruction
using the 3-stage technique were satisfied to a higher degree than
patients who underwent the 2-stage technique. This difference in the
degree of satisfaction was statistically significant. Moreover, for
smokers, elderly patients and diabetic patients the 3-phase forehead
flap approach should be recommended as it reduces the risk of
Copyright © 2019 Mutaz B. Habal, MD. Unautho
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forehead flap complications even though the difference was not
found to be statistically significant.
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