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Nasal reconstruction has been analyzed extensively in
adults but not in children. The purpose of this article is
to review the authors’ experience with the forehead flap
for nasal reconstruction in 10 children under the age of
10 during a 10-year period. Outcomes were assessed by an
objective grading system for cosmetic surgical results. Sub-
jective criteria were also applied by an assistant surgeon
and by the patients’ relatives. Appropriate results were
obtained by the following principles: (1) A modified ap-
proach that considers three subunits consisting of the
dorsum, tip, and ala was used; (2) a forehead flap is the
best option for an entire subunit or a full-thickness defect
repair; (3) the forehead flap design should be paramed-
ian, oblique, and opposite to the major defect to avoid the
hairline and allow better caudal advancement; (4) ear or
costal cartilages are good options for structural support
(the septum is a nasal growth center that should not be
touched); (5) infundibular undermining of vestibular mu-
cosa, turnover flaps, and skin grafts are good options for
internal lining; (6) reconstruction is a three-stage proce-
dure (an intermediate operation is added to thin the flap
and perform secondary revisions for lining and support);
(7) reconstruction should be completed before the child
is school aged, to achieve good aesthetic results immedi-
ately and avoid psychosocial repercussions; and (8) the
reconstructed nose, with skin, lining, and support, will
grow with the child (no final surgery should be planned
at the age of 18, other than revisions of Ilate
complications). (Plast. Reconstr. Surg. 114: 316, 2004.)

Many articles have been written about the
history, techniques, and outcomes of nasal re-
construction with a forehead flap.'-'? Burget
and Menick’s book published in 1994 has be-
come the standard for nasal reconstruction,
and the results obtained by following their
principles are self-evident.'

In adults, the forehead flap has become a
reliable, aesthetic, and versatile way to recon-
struct the nose, as opposed to children, in

whom nasal restoration with the forehead flap
has not been studied thoroughly. We reviewed
the literature, finding very few reports men-
tioning the use of a forehead flap in the pedi-
atric population. Most are case reports with
short-term follow-up and a diversity of surgical
techniques.'*!? Pediatric nasal reconstruction
raises specific questions. When should recon-
struction be initiated? Will the rebuilt portions
grow in proportion to face development? Must
a definitive reconstruction be planned in adult-
hood? Therefore, the purpose of this article is
to review our experience with the forehead
flap for nasal reconstruction in children under
10 years of age in an effort to answer some of
the unsolved questions in this group of
patients.

PATIENTS AND METHODS

Patients

A total of 10 patients with nasal defects un-
derwent reconstruction with a forehead flap
between 1992 and 2002. Their clinical charts
were reviewed, and all patients were last seen in
January of 2003. Digital photographs were
taken and results evaluated during last control.
Objectively, cosmetic results were assessed by a
grading system according to the method de-
scribed by Strasser.?”?! It uses four grade levels:
excellent (0 points), good (1 point), mediocre
(5 points), and poor (15 points). A grade level
is assigned to one of five headings: malposi-
tion, distortion, asymmetry, contour deformity,
and scar. The addition of each level will show a
final excellent (0 points), good (1 to 4 points),
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FiG. 1. The modified subunit approach for pediatric nasal reconstruction. Only
three convex subunits are used: tip, dorsum, and ala (left, adult; right, child).

mediocre (5 to 14 points), or poor result
(more than 15 points). Subjective criteria us-
ing a scale from 1 to 10 (in which 1 means a
poor result and 10 the best) were also applied
by an assistant surgeon and then by the pa-
tients’ relatives.

Surgical Technique

Under general anesthesia and antibiotic pro-
phylaxis, a thorough surgical cleansing was per-
formed. The defect was measured and a mod-
ified three-subunit approach applied
considering the tip, dorsum, and ala (Fig. 1). If
the subunit had over 50 percent damage, the
defect was enlarged to the size of the complete
aesthetic unit. If it was less than 50 percent, the
defect was not enlarged for reconstruction.
The forehead flap was based on one su-
pratrochlear artery (paramedian), with its
pedicle just below the level of the eyebrow,
oblique and contralateral to the major defect.
Tissue expansion was used in special cases only.
The distal third of the flap was elevated with
skin and subcutaneous tissue and the donor
site always closed primarily. The internal lining
was achieved in most cases by a 360-degree
infundibular undermining of the vestibular
mucosa advanced to the nostril margin (Fig.
2). A folded forehead flap and turnover flaps
were applied in only two cases. No skin grafts
or septal, extranasal, free, or prefabricated
flaps were used. When nasal support was
needed, an auricular cartilage graft was used
for ala and tip reconstruction. Costal cartilage
was applied for dorsum or columella recon-
struction only. We did not work with septal
cartilage, bone graft, or alloplastic implants. In
the nasal reconstruction sequence, the first
step consisted of flap rotation, internal lining

restoration, and structural support. The sec-
ond step, in the first five cases, was the pedicle
section. In the last five cases, an intermediate
operation was added 3 weeks after the first, to
thin the forehead flap. The final pedicle sec-
tion in these cases was performed 2 weeks after
this second procedure. Patients were dis-
charged from the hospital 2 days after surgery
and readmitted 1 day before the next
operation.

RESULTS

In terms of the different causes of injury and
layer involvement, each specific problem re-
quired a modified surgical technique based on
the forehead flap described. Layer and subunit
compromise included a combination of partial-
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FiG. 2. A drawing demonstrating 360-degree undermin-
ing. The residual mucosa is freed completely around the
vestibule and advanced to the nostril margin, leaving no
internal defect.
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thickness or full-thickness destruction, with tip,
dorsum, and ala involved in variable amounts
between patients. General surgical results in-
clude no donor-site morbidity and only one
partial brow flap necrosis as an immediate
complication. As late complications, we found
mild to moderate nostril stenosis in three pa-
tients and hypertrophic scars in two. One was
lost from follow-up; therefore, late complica-
tions for this patient were unknown. Average
follow-up was 5 years (range, 6 months to 10
years). Cosmetic objective scoring went from 4
to 12, and subjective data from the assistant
surgeon and relatives went from 4 to 8 and 8 to
10, respectively. Patient characteristics are sum-
marized in Table I and cases are illustrated in
Figures 3 through 8.

DiscuUssION

We believe that there are four major differ-
ences between a child and an adult when it
comes to analyzing the need for nasal repair:
development, anatomy, injury causes, and the
psychosocial factor. During the first 10 years of
life, the entire face is changing.?** According
to Farkas and colleagues,?* during this period
of time the nose changes from a small, flat, and
undefined structure in newborns, to a more
prominent and globe-shaped tip at the age of
5. Surgical nasal development is considered
finished at the age of 16, when it finally be-
comes a risen pyramid with a triangular base.
The midface growth center is an unsolved
topic. Some authors believe that the septum
plays an important role in midface develop-
ment,'>?® but others claim that a functional
matrix of nonskeletal composition is the con-
trolling element of midface growth.? We be-
lieve the septum should not be touched until
solid evidence exists to demonstrate the safety
of septum manipulation in children.

From an anatomic viewpoint, the child is not
a little adult. Some subunits described by Bur-
get and Menick? can hardly be observed in the
child. The dorsum and sidewalls are fused in
one convex subunit. The tip and columella
form the most prominent and large subunit,
and both alas are tiny lobules that can also be
considered subunits. The soft triangles are just
shadow valleys in the child’s nose. This is why
we tried to apply a simple approach with only
three subunits (Fig. 1).

Injuries that require nasal repair are also
different between children and adults.
Trauma, benign tumors, and malformations
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FiG. 3. Patient 2. (Above) Tip and right ala subunits were affected in more than 50 percent. Dorsum was affected in less than
50 percent. Her complete tip and ala were reconstructed. Her dorsum was also completely reconstructed, not following the 50
percent rule. Results after 2 (center) and 10 years (below). See text for detailed information.

are the most relevant in children.??” In our
work, 40 percent of the injuries were caused by
dog bites,?* two cases had nasal malforma-
tion,'®?132 and three patients had skin
tumors.3%-%

The psychosocial aspect is one of the most
important in pediatric nasal reconstruction. At
approximately the age of 5, a child becomes
self-conscious, developing self-image and self-
esteem. Therefore, complete reconstruction is
necessary before this age to provide the child

with the closest to normal aesthetic appear-
ance.'*!” We do not agree with the concept of
performing a final operation at the age of 18.7
The fact is that there will be a long period of
time during which the child will live with a
partial, insufficient repair and an always-
present deformity. This makes secondary sur-
gery undesirable unless late complications are
present.

As stated by many authors,*%3-% the fore-
head skin is acknowledged as the best donor
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FiG. 4. Patient 5. (Above) Tip and right and left alas were affected in more than 50 percent. Dorsum was affected in less than
50 percent. Complete tip and alas and partial dorsum were reconstructed. Results after 1 (center) and 6 years (below). See text
for detailed information.

site with which to resurface the nose. Lately,
some reports have noted better aesthetic re-
sults with nasolabial flaps,*** but this has not
yet been demonstrated in children. The fore-
head flap in children is the best choice when at
least one of the three subunits needs to be
repaired entirely or when a full-thickness injury
with cartilage or internal lining exposure is
present. This is the most difficult and impor-
tant decision during reconstruction, consider-

ing the small nose size and sometimes-
undefined subunit limits.

The opposite paramedian oblique forehead
flap was performed based on the child’s short
forehead, to avoid the hairline and to obtain a
larger flap with better caudal advancement.*
We use tissue expansion only in special cases in
which a large defect with a proportional small
donor site needs to be covered (cases 4, 8, and
10).#4 Despite the controversy,’” we believe
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FiG. 5. Patient 6. (Above) The tip was affected in less than 50 percent and the right ala in more than 50 percent. Complete
ala and partial tip were reconstructed. (Below) Results after 4 years. See text for detailed information.

expansion provides a safe flap in difficult
cases. 0

The main concern with support is its growth
capacity after grafting. Burget and Menick out-
lined that nonvascular transplantation will re-
sult in flap growth over the underlying support
growth."”” However, the use of bone and carti-
lage grafts have been used for cleft lip rhino-
plasty, with excellent immediate and long-term
results and no growth alterations.*” Studies in
framework growth after microtia reconstruc-
tion have also demonstrated that grafted carti-
lage grows with rates that are very similar to
normal ears.*®% Consequently, there should
be no differences with cartilage grafts placed
on the nose. These findings enhance the idea
of complete reconstruction before the child is
school aged.

The many techniques for internal lining
when applied to children will damage growth
centers, leaving only a few options for recon-
struction.?” Nostril stenosis in two patients with
a folded forehead flap in the absence of an

intermediate operation became a major con-
cern. We performed a 360-degree undermin-
ing of the vestibular mucosa, preserving peri-
chondrium (Fig. 2), with one mild stenosis in
the second group of patients. We did not use
skin grafts, but they may be considered as a
good alternative if placed in a vascularized
bed.*

CONCLUSIONS

Our results show no donor-site morbidity
and no flap necrosis. In patient 8, in whose
case a double expanded forehead flap®' was
used, a partial distal necrosis was observed on
the flap for eyebrow coverage. The learning
curve is obvious when reviewing our results.
Our poorer results in the first patients con-
sistently improved with time. The main rea-
sons for these improvements were the elimi-
nation of the folded forehead flap for
internal lining and the intermediate proce-
dure added to thin the flap.”® The surgeon’s
score shows a demand for better outcome
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FIG. 6. Patient 7. (Above) The tip was affected in 100 percent. No other subunits were affected. The complete tip was
reconstructed. (Below) Results after 4 years. See text for detailed information.

despite objective evaluation and subjective
data from patients and relatives that demon-
strate good results. However, we will have to
wait until these children become adults to
see the definitive results.
Carlos Giugliano, M.D.
Avenida Kennedy 4917, D.1702
Las Condes, Santiago, Chile
doctor@carlosgiugliano.cl
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