Evaluation of a new procedure for nasal alar rim and valve
collapse: Nasal alar rim reconstruction
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OBJECTIVE: A new operative technigue to improve
nasal valve collapse by placement of cartilage
struts along the alar rim was compared with the stan-
dard nasal valve cartilage graft (NVG) technique.
METHODS AND PATIENTS: A retrospective study of
consecutive patients with nasal valve collapse was
performed at Stanford University Medical Center.
Seventy-nine patients with nasal valve collapse
underwent reconstruction with either the classic
NVG technique or a newly developed nasal alar
rim reconstructive (NARR) procedure. The mean
age of the NARR group was 50.13 years (SD + 9.40),
with 36 men (92.3%) and 3 women (7.7%). The
mean age of the NVG group was 52.14 years (SD =
10.83), with 36 men (90%) and 4 women (10%).
MAIN OUTCOME MEASURES: These included function-
al and subjective evaluation of nasal valve collapse.
RESULTS: Forty patients (50.6%) underwent the NVG
technique, and 39 (49.4%) received the NARR pro-
cedure. The NVG technique revealed 0% worsened,
15.0% (6/40) unchanged, 25.0% (10/40) improved,
and 60% (24/40) free of obstruction. The NARR pro-
cedure revealed 2.6% worsened, 2.6% unchanged,
7.7% improved, and 87.1% free of obstruction.
CONCLUSIONS: Nasal alar cartilage struts placed
along the caudal alar rim offers sufficient support to
the alar rim and valve area. This procedure appears
to be as effective as currently available reconstruc-
tive alternatives, while being technically uncompli-
cated. (Otolaryngol Head Neck Surg 2000; 122:204-
1)

Naaﬂl obstruction may be caused by numerous abnor-
mal anatomic structures, including an enlarged adenoid
pad, tumors, polyps. synechiae, septal deviation or
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spurs, nasal tip ptosis, turbinate hypertrophy, and nasal
alar rim or valve collapse. A comprehensive nasal
examination to include an assessment of the external
appearance, anterior rhinoscopy, and posterior rhinos-
copy or nasopharyngoscopy 18 essential to establish all
the possible causes of obstruction to nasal airflow.
Other procedures such as the application of topical
decongestants, use of the Cottle maneuver, trial of a
Nasovent spring or nasal valve adhesive strips, and
acoustic thinometry may aid in the diagnosis. Most
commonly, nasal obstruction is multifactorial, and to
resolve this obstruction, each of these arcas must be
properly diagnosed and treated.

The nasal cavity offers a rigid bony framework
throughout its course, except for the most anterior aspect
at the nasal alar rim and valve area. The anterior part of
the nose 1s the narrowest part of the upper arrway and
produces more than half the total resistance during nasal
respiration, which may decrease the airflow.! In most
individuals, the nasal valve area is the narrowest point of
the nasal cavity, as long as there are no other obstructive
pathologies, such as a septal deviation or turbinate
hypertrophy.2 The nasal valve composition includes the
caudal aspect of both the upper lateral cartilages, with
connections to the septum and pyriform aperture, and
the lower lateral cartilages, with attachment to the upper
lateral cartilage by the scroll. The nasal alar support 1s
composed of the lateral crura of the lower lateral carti-
lages with medial crura extension, ligamentous connec-
tions to the nasal septum, and the attachment to the
upper lateral cartilages. Detficiencies ot support of the
anterior nose usually result from aging, from trauma, or
postoperatively, from a rhinoplasty procedure.”
Weakness of these structures and/or excessive negative
airway pressure during inhalation can result in collapse
of the nasal valve with resultant obstruction. Patients
with sleep-disordered breathing (SDB) (1e, upper airway
resistance syndrome or obstructive sleep apnea syn-
drome [OSAS]) can generate large negative intrathoracic
pressures that are transmitted to the upper airway. This
phenomenon can cause the nasal alar rim or valve to col-
lapse during sleep, while revealing no signs of deficient
support while awake.

The vast majority of the medical literature reveals
that maintaining patency of the nasal passages and the
nasopharynx is essential for successful treatment of
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SDB in most cases. The pathophysiologic changes in
SDB, especially in OSAS, stem from velopharyngeal,
retrolingual, and hypopharyngeal collapse. When the
negative pressure that develops during inspiration is
ereater than the force generated by contraction of the
pharyngeal musculature responsible for maintaining
airway patency, upper airway collapse ensues. It is this
increased negative intrathoracic pressure that not only
produces a suction force to further collapse the pharynx
but also can collapse a weakened nasal rim and valve.*

Numerous techniques have been devised to treat col-
lapse of this difficult anatomic area, but few ensure reli-
able functional support, and some may negatively alter
facial aesthetics and function. The most effective
methods have used cartilage or composite grafts to
function as spreader grafts to enlarge the diameter of the
internal nasal valve, to strengthen the lateral crura of the
lower lateral cartilage, or to support the connections of
this cartilage to the pyriform aperture.>® A novel
approach by Paniello” fixes sutures to the orbital rnim
placed through a transconjunctival incision to suspend
the nasal valve. The nasal valve walls are fixed in posi-
tion without a measurable increase in minimal cross-
sectional area.

The deficiencies of the previous methods along with
their basic architectural design led to the development
of a reliable. technically simple, structurally sound, and
cosmetically pleasing procedure to strengthen the nasal
valve area. The nasal alar rim reconstructive method
(NARR) implants cartilage, usually homologous irradi-
ated costal cartilage, along the tnner aspect of the alar
rim from the pyriform aperture to several millimeters
short of the nasal tip. This design provides sufficient
structural support to the nasal rim and valve area.

METHODS AND MATERIAL

Patients with nasal alar rim and/or nasal valve collapse as
the primary cause of nasal airway obstruction were offered
surgical reconstruction as a treatment option. If other causes
of nasal obstruction were also present, these were corrected at
the same setting. Early in the analysis, it was noted that many
patients after septoplasty and inferior turbinoplasty had con-
tinued symptoms of nasal obstruction. Identification of actual
nasal rim and/or valve obstruction or the risk of nocturnal col-
lapse after these procedures heightened our awareness of this
entity. Initially, patients underwent the standard nasal valve
arafting (NVQ) technique. The results were evaluated to be
good, but not optimal. A new technique, NARR, was devised
to offer more reliable structural support to both the nasal rim
and nasal valve areas. Thus patients with nasal alar and/or
valve collapse after the introduction of this procedure all had
the new technique.

All patients’ SDB had been diagnosed by polysomnogra-
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hook is used for retraction. B, Dissection of the subcuta-
neous pocket toward the pyriforrmn aperture is carried out
with Joseph scissors. €, Dissection of the subcutaneous
pocket toward the nasal tip completes the undermining.

phy, and they were referred for surgical evaluation either after
unsuccessful treatment with nasal continuous positive airway
pressure or as the initial therapy. Preoperative asscssment
included a complete medical history including the subjective
sensation of nasal airway impairment, a comprehensive head
and neck examination, fiberoptic nasopharyngoscopy. and lat-
eral cephalometric analysis. Acoustic rhinometry was contem-
plated, but because the collapse was at the alar nm m most
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Fig 2. A, Insertion of the irradiated cartilage graft into the subcutaneous pocket toward the pyriform
aperture. Grafts have beveled ends to allow easier insertion. B, Drawing of the technique of graft inser-
tion toward the pyriform aperture. C, Insertion of the irradiated cartilage graft into the subcutaneous
pocket toward the nasal fip. D, Drawing of the fechnique of completing the graft insertion into the
nasal rim. The graft is pushed up toward the nasal tip. E, Completed NARR as seen on base view.

cases, acoustic rhinometry would not accurately assess
reduced nasal airflow because of the nosepiece of the measur-
ing device stenting open the area of concern. The physical
examination included an assessment of the external appear-
ance of the nose, the Cottle maneuver, manual dilation of the
alar rim and valve with colton-tipped applicators, and anterior
rhinoscopy with and without topical decongestion with 0.05%
oxymetazoline or (.25% NeoSynephrine (phenylephrine
hydrochloride). Fiberoptic nasopharyngoscopy was per-

formed after the topical application of 0.5% lidocaine with
1:000,000 epinephrine and 0.05% oxymetazoline or .25%
NeoSynephrine.

Patients with improvement of airway patency by the Cottle
maneuver or manual dilation with cotton-tipped applicators
were considered candidates for NARR. In most patients, a
trial with a Nasovent spring or a nasal valve adhesive strip was
also performed. Nasal valve surgery was often performed as
an 1solated procedure, but adjunctive nasal procedures were






