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Modified perichondrial-periosteal flaps to
camouflage nasal dorsum in rhinoplasty
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Abstract

Background: The smooth and straight nasal dorsum is a goal after nasal hump reduction as dorsal irregularities are
unexpectable and inevitable complications. The aim of this study is to evaluate modified perichondrial-periosteal
flaps functionally and aesthetically to camouflage nasal dorsal irregularities. A total of 115 patients with nasal
humps were enrolled in the study. The perichondrium over the upper lateral cartilages is divided in the midline and
dissected forming two laterally based flaps while the periosteum over the nasal bones is dissected superiorly. After
completion of all rhinoplasty steps, the flaps were repositioned and sutured as a separate layer. Follow-up for 2
years with an assessment of irregularities of the nasal dorsum, collapse of the upper lateral cartilage, and nasal
breathing.

Results: Aesthetically, no nasal dorsal irregularities were noticed. Also, no patients complained of nasal obstruction.

Conclusion: The modified perichondrial-periosteal flap is a successful technique, functionally and aesthetically. It
avoids the appearance of dorsal irregularities.
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Background
Since the complete development of open rhinoplasty by
Padovan in 1966 [1], irregularities of the nasal dorsum
especially at the transitional keystone area remain inevit-
able and unexpectable even with the best hands [2]. Nu-
merous techniques were devised and developed over
decades to achieve smooth, straight, and naturally ap-
peared dorsum of the nose with patent nasal airway [3].
Functionally and aesthically, it is known that the key-

stone area is the most complex and difficult step in
rhinoplasty, and it is crucial to preserve the attachment
of the upper lateral cartilages (ULCs) to the overlying
nasal bones at the end of the procedure [4].
At the keystone area, where the majority of deformities

appear after rhinoplasty, the perichondrium and the
periosteum covering the ULC and nasal bones, respect-
ively, are worthy and valuable structures in nourishment

and covering the nasal dorsum and disguise minor ir-
regularities that should appear [5, 6].
This study describes the dissection and elevation of

triple flaps consisting of the perichondrium over the
upper lateral cartilages and the periosteum over the
nasal bones in 115 patients with a dorsal hump.

Methods
Study sample
A prospective study including 115 patients who under-
went primary open rhinoplasty for nasal hump removal
under general anaesthesia. The following patients were
excluded from the study: age below 18 years, previous
septoplasty or rhinoplasty, patients with a small hump of
less than 3-mm reduction, and contact sport profes-
sional players such as boxers.
Follow-up of all patients for 2 years postoperatively

with the assessment of the following: irregularities of the
nasal dorsum, collapse of ULC, and nasal breathing.
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Surgical technique (triple separated flaps technique)
All surgeries were performed by the senior first author.
Loupe magnification was used in all patients from skin to
skin. An inverted V shape incision was created in the colu-
mella and elongated into an infracartilagenous incision.
Then, the middle vault and nasal dorsum are exposed by
dissecting into the superficial musculoaponeurotic system
preserving the perichondrium over ULCs and periosteum
over the nasal bones (supraperichondrial and supraperios-
teal dissection).
Then, meticulous dissection and elevation of the 3

flaps are as follows:

a- Two laterally based perichondrial flaps on each side
(inferiorly): A midline incision of the
perichondrium covering the ULCs using a blade 15
was done from the caudal end of nasal bones to
anterior septal angle (Fig. 1 A). Using a freer
elevator, the firmly attached perichondrium over
the right ULC was dissected (Fig. 1 B) and elevated
laterally for 1 cm width forming the first flap (Fig. 1
C). The same was repeated with the perichondrium
over the left ULC forming the second flap. Now,
two inferior perichondrial flaps, each is laterally
based, were created (Fig. 1 D).

b- One superiorly based periosteal flap (superiorly)
(Fig. 1 E): A transverse incision was made in the
periosteum at the caudal edge of the nasal bones.
The subperiosteal tunnel was done using Joseph
elevator, the and periosteum was dissected carefully
transversely from side to side with a slight upward

direction till the nasofrontal angle. Now, one
superior periosteal flap (superiorly based) was
created.

Excision and reduction of bony and cartilaginous
hump were performed, and the remaining surgical steps
such as osteotomies, spreader flaps, and grafts were fixed
and completed. Then, the two perichondrial flaps were
repositioned and sutured in the midline using 3 or 4
interrupted simple absorbable sutures (Fig. 1 F), while
the periosteum was repositioned in its place without su-
turing it to perichondrium.
Profuse cleansing and washing of the nasal dorsum be-

fore and after stitching the perichondrium were done to
clear small residues and tiny fragments of the bones and
cartilages to avoid future irregularities.

Results
A total number of 115 patients were operated on with
an average operating time of 160min. There were 61 fe-
males and 54 males with ages ranging from 18 to 49
years. Throughout 2 years follow-up, we did not notice
dorsal irregularities in all patients by inspection and pal-
pation (Fig. 2). The nasal dorsum was smooth without
deviations.
As regards nasal breathing, no patients complained of

nasal obstruction.

Discussion
Hump reduction is a widely carried out procedure that
can result in functional and aesthetic complications if

Fig. 1 Steps of modified perichondrio-periosteal flap. AMidline incision of the perichondrium. B Dissection of the perichondrium. C Right laterally based
perichondrial flap. D Right and left elevated perichondrial flap. E Caudal edge of the periosteal flap. F Closure of the perichondrium by simple stitches
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performed inadequately [7]. Despite the surgeon’s ex-
perience and meticulous dissection during hump reduc-
tion, dorsal irregularities remain inevitable and
unexpectable complications after subsiding of postopera-
tive nasal dorsal edema [2].
Dorsal irregularities are more apparent in patients with

thin skin, and it is one of the reasons for revision rhino-
plasty due to dissatisfaction especially in patients aiming
for smooth and straight dorsum [8]. Consequently, vari-
ous strategic camouflages were developed and applied by
surgeons to prevent the appearance of these irregular-
ities and avoid revision surgery. Some authors use onlay
grafts, e.g., temporalis fascia, perichondrium, and Gore-
Tex [9]. Complications such as visibility of edge, dis-
placement, infection, and extrusion were documented
with onlay graft [10]. Others used ULC flaps to avoid
these irregularities to prevent keystone notching of the
nasal dorsum after surgery [11, 12].
Also, the perichondrium over the ULC and the perios-

teum over the nasal bones (perichondrio-periosteal flap)
could be used as a separate layer to cover and camou-
flage the nasal dorsum. It can be combined with other
techniques as it can cover the onlay graft [6].
The perichondrio-periosteal flap can be dissected and

elevated as a continuous laterally based flap as described
by Jugo in 1986 [3] and Ahmet et al. in 2005 [5], while
Cerkes [6] described two separated laterally based
perichondrio-periosteal flap on each side following a
midline incision of both structures. All three authors
conclude that it gives excellent covering of the dorsum
of the nose, stabilizes the osteotomies, and improves the
outcome of rhinoplasty.
In the current study, a modification is applied on the

perichondrio-periosteal flap to be 3 separated flaps, two
laterally based perichondrial flap, and one superiorly peri-
osteal flap. It is difficult to preserve the perichondrio-
periosteal flap as one continuous flap without tears espe-
cially at the transition area of both structures. In our
study, we do not incise the periosteum in the midline as
Cerkes did in his study [6] because the periosteum is not a
reparable tissue and it is quite difficult to suture it [5].
Furthermore, it falls away and rolls up as fragments if in-
cised and can cause future irregularities [12].
Meticulous dissection of these flaps is crucial as the

perichondrium and periosteum are firmly adherent to the
underlying ULC and nasal bones, respectively. For this
reason, loupe magnification was recommended during dis-
section, elevation, and even in all rhinoplasty steps.
In 1994, Crysdale and Walker showed that open sep-

torhinoplasty can be appropriate in children older than
6 years old with nasal block due to severe deviation to
avoid respiratory and dentition problems that can affect
the child [13]. Many surgeons now perform open septo-
plasty and open septorhinoplasty procedures in children

Fig. 2 Preoperative and postoperative photographs of patients who
received modified perichondrial-periosteal flaps
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who present with severe nasal septal deviation [14, 15].
So, we recommend modified perichondrial-periosteal
flaps to be included in future studies as an essential step
in septorhinoplasty in children.
Despite modified perichondrial-periosteal flaps elong-

ate the timing of the procedure (average operating time
is 160 min), it is worthy as the power of the flap is based
on the histological network of the arterioles and capillar-
ies that avoid weakening of the cartilage and provide
nourishment to the nasal dorsum [5].

Conclusion
The modified perichondrial-periosteal flap (three flaps
technique) is an excellent and successful technique,
functionally and aesthically, to camouflage the nasal dor-
sum. It provides stability of the upper lateral cartilage
with normal nasal breathing and avoids the appearance
of unexpected dorsal irregularities.

Abbreviation
ULC: Upper lateral cartilage
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