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Reconstruction of large nasal septal perforations with a three
layer galeal pericranial flap: an anatomical and technical study

Genis nazal septal perforasyonlarin ti¢ katmanl galeal perikranyal flep ile onarimai:
Anatomik ve teknik ¢calisma

Bahar Keles, M.D.,! Kayhan Oztiirk, M.D.}! Aynur Emine Cigekgibasi, M.D.,> Mustafa Biiytikmumcu, M.D.?

Departments of 'Otolaryngology, 2Anatomy, Medicine Faculty of Selguk University, Konya, Turkey

Objectives: In this study, a modified surgical method
was carried out to repair large nasal septal perforations
with a galeal pericranial flap using endoscopic technique.

Materials and Methods: Six adult human cadavers
were dissected by applying the classic open rhino-
plasty technique. Large perforations were created in
the septal cartilages. To repair the perforations, we
prepared galeal pericranial flaps with supraorbital
neurovascular pedicles and calvarial bone grafts under
endoscopic visualization. The flaps were inserted
between the upper lateral cartilages and folded into
three layers. The flaps were sutured to the nasal muco-
sa with absorbable sutures. The length, the width, the
size of the flaps and the perforations were measured
using an electronic caliper and a flexible ruler.

Results: The mean length and width of the flap pedicles
were measured as 26.8+5.1 mm (range 20 to 32 mm)
and 19.3x2.6 mm (range 15 to 23 mm), respectively.
In addition, the mean length and the width of the flaps
were 54.1£4.9 mm (range 50 to 60 mm) and 51.6£7.8 mm
(range 45 to 63 mm), respectively. All of the nasal septal
perforations were repaired with a galeal pericranial flap.
Conclusion: The galeal-pericranial flap is well-vascu-
larized and similar to the nasal mucosa for tissue thick-
ness. Therefore, reconstruction with galeal-pericranial
flaps can be an alternative surgical technique for repair
of large nasal septal perforations.

Key Words: Calvarial bone graft; endoscopical technique;
galeal pericranial flap; nasal septal perforation.

Amag: Bu ¢alismada, endoskopi teknig@i ve galeal perik-
ranyal flep kullanilarak degistirilmis cerrahi bir ydéntem
ile genis nazal septal perforasyon onarimi yapildi.

Gerec ve Yontemler: Alti yetiskin insan kadavrasi
klasik agik rinoplasti teknigi uygulanarak diseke
edildi. Septal kikirdakta genis perforasyonlar olus-
turuldu. Perforasyonlarin tamiri icin, endoskopik
gorintileme altinda kalvarial kemik greftleri ve
supraorbital ndérovaskiler pedikulli galeal perik-
ranyal flepler hazirlandi. Flepler ¢ tabaka seklinde
katlanarak Ust yan kikirdaklarin arasina yerlestirildi.
Flepler emilebilen dikiglerle nazal mukozaya dikildi.
Fleplerin uzunluklari, genislikleri ve perforasyon
buydklukleri, elektronik pergel ve esnek bir cetvel
ile élgulda.

Bulgular: Flep pedikillerinin ortalama uzunlugu ve
genisligi sirasiyla, 26.8451 mm (dagilim 20-32 mm)
ve 19.3t2.6 mm (dagilim 5-23 mm) idi. Buna ek ola-
rak, fleplerin ortalama uzunlugu ve genigligi sirasiyla,
54.1+4.9 mm (dagilim 50-60 mm) ve 51.6£7.8 mm (dagi-
hm 45-63 mm) olarak tespit edildi. Tim nazal septal
perforasyonlar galeal perikranyal flepler ile onarildi.

Sonug: Galeal perikranyal flep iyi vaskularize ve doku
kalinhgr acisindan nazal mukozaya benzerdir. Bundan
dolay! galeal perikranyal flepler ile rekonstriksiyon,
genis nazal septal perforasyonlarin onariminda alter-
natif bir cerrahi teknik olabilir.

Anahtar Sézcikler: Kalvarial kemik grefti; endoskopik teknik;
galeal perikranyal flep; nazal septal perforasyon.
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Nasal septal perforations are anatomical defects
caused mainly by septoplasty, epistaxis treatment,
cocaine abuse, trauma and nasotracheal intuba-
tion.'"¥! Nasal septal perforations are generally
diagnosed incidentally during rhinological exam-
ination of asymptomatic patients. Symptomatic
patients suffer from recurrent epistaxis, nasal
obstruction, crusting, pain and whistling during
inspiration and expiration." These cases have been
treated by different techniques depending on loca-
tion and size of the perforation.! The surgical
repair of perforations is commonly difficult and
rarely successful. Therefore, many surgical tech-
niques and their modifications have been devel-
oped and described in order to repair perforations
and to control symptoms.

The galeal pericranial flap is a reliable, well
vascularized and a versatile flap to reconstruct
anterior skull base, orbital and paranasal sinus
defects.*" In the present study, we described a
modified surgical repair technique to treat large
nasal septal perforations with a galeal pericranial
flap by using an endoscopic technique.

MATERIALS AND METHODS

Six adult human cadavers were dissected in this
study. The heads of the cadavers in the supine
position were elevated 20 to 30 degrees and turned
20 to 30 degrees to the right side. A classic open
rhinoplasty incision was made. We created a large
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Figure 1. Incision of galeal pericranial flap.
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cartilage septal perforation. The size of the perfora-
tion was determined depending on the cartilage
size of the nasi. Then, incision of a galeal pericra-
nial flap was marked by coloured chisel (Figure 1).
The nasal dorsum was dissected subperiostally to
reach the glabella superiorly. The upper lateral car-
tilages were detached (Figure 2). An approximately
1 cm incision was performed from the radix nasi
to the medial end of the eyebrow. A tunnel was
created between the supraorbital rim to the upper
lateral cartilages. Blunt dissection of skin from
superior orbital rim to the hairline proceeded in
the suprapericranial area by using 0 and 30 degree
telescopes. The skin was elevated to separate it
from the galea under endoscopic visualization
(Figure 3). The suprabrow region was carefully
dissected. In this region, the supratrochlear neu-
rovascular bundle was identified and preserved.
Then, a vertical incision was made on the galeal-
pericranial layer and the resulting flap was extend-
ed to the hairline. After measuring the length of
the flap pedicle, a 1 to 2 cm trichophytic incision
was made on the hairline. An approximately 1 cm
diameter external tabular part of the bone was
also included by an osteotome in order to achieve
a three-layer closure of the perforation (Figure 4).
The flap was rotated to the detached upper lateral
cartilages by inserting through the tunnel that was
prepared earlier (Figure 2). The flap was inserted
between the upper lateral cartilages and folded to
form three layers (Figures 5, 6). The flap was then
sutured to the nasal mucosa with an absorbable
suture (Figure 7). The length, the width, the size of
the flap and the perforation was measured using
an electronic caliper and a flexible ruler.

Figure 2. Elevation between upper lateral cartilages.
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Figure 3. Elevation between skin and galea under endoscopic
visualization.

RESULTS

We applied the method, which was described
in this manuscript to six adult cadavers. The
mean lengths of the nasal bones and the septal
cartilages were 21.843.8 mm (range 17-28 mm)
and 33.746.1 mm (range 25-43 mm), respectively
(Table 1). The size of the perforations depended
largely on the mean lengths of the septal carti-
lages. The mean lengths of the superior vertical,
inferior vertical, anterior sagittal and posterior
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Figure 5. The flap is inserted between upper lateral cartilages.

Figure 4. The flap become three-layer including approximately
1 cm diameter external tabular part of bone.

sagittal portions of the perforation were measured
as 22.5+2.7 mm (range 20-25 mm), 17.8+3.1 mm
(range 15-22 mm), 24.243.7 mm (range 20-30 mm)
and 23.5£3.1 mm (range 20-28 mm), respectively
(Table 1; Figure 8). The flaps had to be prepared
in sufficient size for reconstruction of the perfora-
tions. In our case, the mean lengths of the galeal-
pericranial flaps were 54.144.9 mm (range 50-60
mm). Furthermore, the mean lengths and the
widths of the pedicles of the flap were measured

Figure 6. Between upper lateral cartilages, the
flap is inserted and sutured to nasal
mucosa.
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Figure 7. The flap is sutured to the nasal mucosa.

as 26.845.1 mm (range 20-32 mm) and 19.3+2.6 mm
(range 15-23 mm), respectively. The widths of the
flaps were important for reconstruction of the per-
foration as well. The mean length of the wide part
of the flaps was 28.5+3.3 mm (range 26-35 mm)
and the width of the upper, middle and lower 1/3
of the flaps were 4772 mm (range 40-60 mm),
51.6£7.8 mm (range 45-63 mm) and 57.5£8.8 mm
(range 50-70 mm), respectively (Table 1; Figure 9).
The mean vertical and sagittal diameters of the
bone grafts were measured as 15.8+2 mm (range
1520 mm) and 10.842 mm (range 10-15 mm),
respectively (Table 1).
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DISCUSSION

Reconstruction of nasal septal perforations pres-
ents a complex technical challenge for otolaryn-
gologists since both sides of nasal mucosa and
cartilage are absent and the perforation needs to
have all three layers repaired. Although, in the
literature, there are many procedures proposed
to reconstruct nasal septal perforations, success
rates for large perforations are generally low."!
When the perforation size exceeded 2 c¢cm, lower
success rates have been reported in previous
studies.!"4

The pericranial-galeal flap has been used for
closure of anterior skull base defects, medial
orbital defects and frontal sinus obliteration.l'!
The main vessels of this flap are the supratrochle-
ar, supraorbital and superficial temporal vessels.!
The pericranial-galeal flap consists of periosteum
and loose connective tissue.® This flap is well-vas-
cularized, versatile, reliable, thin and pliable.l*!
The calvarial bone graft can also be harvested
attached to this flap.”! In the literature, there is
only one case report that used the pericranial flap
for reconstruction of a large nasal septal perfora-
tion.! They used the bicoronal approach in order
to harvest the pericranial flap. The bicoronal inci-
sion is not visible and has no cosmetic problem.

Table 1. Sizes of nasal septal perforations and galeal-pericranial flaps

Cadavers no.

1 2 3 4 5 6 Mean+SD
Lengths of the nasal bone (mm) 20 20 17 28 24 22 21.8+3.8
Lengths of the septal cartilage (mm) 30 32 43 25 35 37 33.7+6.1
Size of cartilage defect (mm)
A 25 20 30 20 25 20 24.2+3.7
P 25 20 28 20 23 25 23.5+3.1
S 20 20 25 20 25 25 22.5+2.7
1 15 15 20 15 22 20 17.8+3.1
Galeal pericranial flap (mm)
A 60 45 50 40 42 45 47+7.2
B 63 47 60 45 45 50 51.6+7.8
C 65 50 70 50 50 60 57.5+8.8
D 20 18 23 15 20 20 19.3+2.6
E 26 27 35 28 28 27 28.5+3.3
F 24 23 20 32 32 30 26.8+5.1
G 50 50 55 60 60 50 54.1+4.9
The bone graft (mm)
Vertical diameter 20 15 15 15 15 15 15.8+2
Sagittal diameter 10 10 15 10 10 10 10.8+2

SD: Standard deviation.
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Figure 8. Design of the perforation on nasal
septal cartilage. The mean lengths
of the inferior vertical (I), superior
vertical (S), anterior sagittal (A) and
posterior sagittal (P) of the perfora-
tion.

However, the patient has a risk for hair loss and
exposure of the bicoronal scar tissue. Besides,
temporal branches of the facial nerves and some
sensory branches of the supraorbital nerves can
be damaged during blunt dissection (i.e., nasal
dorsum area dissection). Scalp necrosis is also
a potential complication in patients who have
received radiation therapy previously.®® Therefore
we modified the surgical repair to treat large
nasal septal perforations with a three-layer peri-
cranial-galeal flap by using endoscopic technique.
An open rhinoplasty approach is necessary for
this technique. A small incision near the eyebrow
is adequate for preparing the flap. Furthermore,
if cutting the flap pedicle is necessary, this inci-
sion may be useful to obtain a thinner pedicle
after the vascularization period. When preparing
the flap, the surgeon needs to be careful during
dissection of the supratrochlear and supraorbital
neurovascular bundle. Three layer closure of the
perforation is the most important advantage of
this technique. Cartilage (autograft or allograft)
can be selected instead of calvarial bone. In this
situation, a second trichophytic incision is avoid-
ed. Passing the flap with calvarial bone into the
nasal cavity through a tunnel of radix nasi can
be difficult because of the rigidity of the attached
calvarial bone to the flap. By dividing the bone
graft into two or three parts, insertion of the flap
can be achieved. We described the sizes and the
lengths of the flaps as well. Our measurements,
taken on cadavers, are adequate to harvest galeal-
pericranial flaps and to reconstruct large perfora-
tions since live tissue is more elastic than cadaver
tissue. Previous studies did not give any measure-
ments for preparing flaps. Another advantage of
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Figure 9. Design of flap. The mean width of the upper (A),
middle (B), lower (C) and length (E) of the wide part
of the flap. The mean width (D) and length (F) of the
pedicle of the flap. The mean length of the galeal-
pericranial flap (G).

this technique is the protection of all intact nasal
mucosa since extranasal tissue is transferred to
the nasal cavity.

The three layer galeal-pericranial flap is a reli-
able method with low morbidity for the closure of
the large nasal perforations. This flap is similar to
the nasal mucosa for tissue thickness. Therefore,
reconstruction with galeal-pericranial flaps can
be an alternative technique for the repair of large
nasal septal perforations.
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