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INTRODUCTION
The fact that the middle and distal portions of the nasal pyra-
mid play a dynamic role in the control of nasal ventilatory flow
has been well established for over a century. However, when
examining a patient presenting with nasal obstruction these
areas are easily overlooked or misdiagnosed. Clinical exam by
means of rhinoscopy and nasal endoscopy may prove insuffi-
cient for an accurate inspection of these key zones of critical
importance for nasal ventilation.
In 1882, Zuckerkandl, professor of Anatomy in Vienna, was
the first one to point out that the small opening limited
between the upper lateral cartilage and the septum was the
narrowest part of the nasal airway, thus naming it ostium inter-

num (Zuckerkandl, 1882)
Mink introduced a more dynamic concept, the nasal valve, as
the mobile portion of the upper lateral cartilage and attributing
it with an airflow regulatory function (Mink, 1902; Mink, 1920).
Uddströmmer (1940) and Van Dishoeck (1942) confirmed the
importance of the nasal valve as a regulator of nasal patency.
Bridger and Proctor (1970) proposed the concept of a collapsi-
ble mechanism that would act as a flow limiter rather than as a
regulator, naming it the “flow limiter segment”.
Nowadays, although a key role is attributed to this area, some

degree of controversy still remains regarding its exact function
and also about its name, location and extension (Cole, 1992a).
From a functional point of view, the nasal valve airflow regula-
tion is somehow qualitative, inducing changes in the airflow
from laminar to turbulent that promote an intimate contact
between the air and the nasal mucosa, thus facilitating the
moistening, heating and filtration of inhaled air (Swift et al.,
1977; Cole, 1992b). Despite the fact that strictly speaking, the
term “nasal valve” is not adequate attending to its function, it
has been widely accepted and spread. The valvular area can be
anatomically defined as the segment laterally limited by the
caudal aspect of the upper lateral cartilage and the fibrous tis-
sue of the lateral nasal wall, posterior by the head of the inferi-
or turbinate, medially by the septum and inferior by the nasal
floor. The term nasal valve is usually applied to the opening
limited by the caudal aspect of the upper lateral cartilage and
the nasal septum, in fact the so called ostium internum by
Zuckerkandl (Bruintjes, 1996). Both static and dynamic struc-
tures maintain the nasal valve function. The static components
are the cartilage and bony septum. The dynamic components
are the erectile tissue of the head of the inferior turbinate and
the nasal septum, and the cartilages and muscles of the lateral
nasal wall (Bruintjes, 1996).
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As a counterpart to this anatomic concept, most authors agree
that, functionally speaking, two valvulary regions must be con-
sidered: the internal and external nasal valves (Constantian,
1994; Teichgraeber et al., 1994; Fuleihan, 1999). The external
nasal valve is constituted by the cutaneous and cartilaginous
support of the mobile nasal alar rim, this is, the crus laterallis,
the alar lobule and the fibrous tissue adjacent to the pyriform
opening. Its dysfunction generates the alar collapse. The inter-
nal nasal valve, as we have previously stated, corresponds to
the ostium internum of Zuckerkandl. It is considered the nar-
rowest area of the nasal airway, with a surface of 55-60 mm2

and a septolateral angle of 10-15° between the caudal aspect of
the upper lateral and the septal cartilages (measurements for
the white Caucasian race) (Aiach, 1994; Constantian, 1994;
Teichgraeber et al., 1994; Fuleihan, 1999).
The treatment of nasal valve dysfunction is very controversial,
and many otorhinolaryngologists do not always take surgery
into consideration. The purpose of this paper is to present a
surgical technique aiming to resolve those nasal ventilatory
insufficiencies due to the dysfunction of the external and inter-
nal nasal valves: the transposition of the upper lateral cartilage
over the alar cartilage. 

MATERIAL AND METHODS
Patients

Thirteen patients, 11 men and 2 women, with ages from 23 to
56 years, have undergone this surgical technique (Table 1). All
of them presented with a nasal ventilatory insufficiency during
inspiration. The history and clinical examination, paying spe-
cial attention to the inferior 2/3 of the nasal pyramid estab-
lished the diagnosis. 
The patients were asked to subjectively evaluate their nasal air-
flow on a 5-point visual analogue scale (VAS), preoperatively
and at approximately 30th, 90th and 180th days postoperative-
ly. This self-assessment form graded the nasal obstruction
from 0 (no obstruction) to 5 (complete obstruction) (Watson et
al., 1995) (Table 2).
The nasal valve area was evaluated during normal and forced
inhalation and exhalation by means of inspection, rhinoscopy,
nasal endoscopy and Cottle’s test. The inspection showed
whether the upper lateral and alar cartilages collapsed during
the inhalation. Rhinoscopic examination with a nasal specu-
lum permitted a correct visualisation of the caudal aspect of
the upper lateral cartilage and whether the angle that it created
with the nasal septum was abnormally closed. A cotton appli-
cator was used for palpation and elevation of upper lateral car-
tilage, assessing how this manoeuvre affected nasal ventilation.
The nasal septum and inferior turbinate were now also exam-
ined. A nasal endoscope was employed for the examination of
the posterior 2/3 of the nasal cavity and the rhinopharynx.
In all 13 patients a collapse of the upper lateral cartilage could
be demonstrated during medium (not forced) inhalation. In
two of them a bilateral alar collapse was diagnosed, and in one
a unilateral alar collapse. Although false positive Cottle tests

can be seen in patients with alar collapse, all of our patients
presented a positive Cottle test. Two cases presented a con-
comitant anterior septal deviation that contributed to the ven-
tilatory problem. In 10 cases the cause for nasal valve dysfunc-
tion was unknown. Two patients had previously undergone a
rhinoplasty and another one had a hyperprojected nose that
caused incompetence of the external and internal valves.

Treatment

The aim of the treatment was to correct the nasal valve incom-
petence. Thus, the following goals must be achieved: 1)
Augmentation of the septolateral angle when it was dimin-

Table 1. Report of the cases.

Case Sex/Age Etiology INV ENV Treatment

1 M/35 Congenital Collapse Collapse ULT+G
2 M/27 Congenital Collapse Normal ULT
3 F/26 Congenital Collapse Collapse ULT+G
4 M/32 Congenital.HP Collapse Collapse ULT+G+RR
5 M/23 Congenital Collapse Normal ULT
6 M/35 Congenital Collapse Normal ULT+S
7 M/25 Congenital Collapse Normal ULT
8 F/40 Rhinoplasty Collapse Normal ULT
9 M/56 Rhinoplasty Collapse Normal ULT
10 M/47 Congenital Collapse Normal ULT
11 M/35 Congenital Collapse Normal ULT
12 M/32 Congenital Collapse Normal ULT
13 M/28 Congenital Collapse Normal ULT+S

Abbreviations: I.N.V.: Internal Nasal Valve; E.N.V.: External Nasal
Valve; M: Male; F: Female; HP: Hyperprojected nose; U.L.T.: Upper
Lateral Transposition; G: Graft; R.R.: Reduction Rhinoplasty; 
S: Septoplasty.

Table 2. Self assessment of the nasal obstruction by a visual analogue
scale (VAS) preoperatively and at approximately 30th, 90th, and 180th
days following surgery (0 = no obstruction; 5 = complete obstruction).
Case number is correlated with cases in Table 1.

Case Preoperatively Postop 30th Postop 90th Postscript 180th

1 4 3 1 1
2 4 2 1 1
3 5 1 0 0
4 4 1 1 1
5 4 2 2 1
6 4 2 1 1
7 4 1 0 1
8 5 2 1 1
9 5 2 1 1
10 4 1 1 1
11 4 2 1 1
12 4 2 2 2
13 4 1 1 1
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ished; 2) Stabilisation of the free edge of the upper lateral carti-
lage to avoid its collapse; 3) Increasing the resistance to inhala-
tor negative pressure by juxtapositioning the upper lateral and
alar cartilages, and when necessary by adding a cartilaginous

graft. The associated alterations such as an anterior septal
deflection or an excessively projected nose are to be corrected
during the same operation.

An open rhinoplasty approach was performed. After careful dis-
section of the alar and upper lateral cartilages, the inferior
aspect of the latter, always located under alar cartilage, was
exposed. In all of our patients a weakness of the cartilages
could be seen, therefore generating the valvular collapse. Then,
the inferior edge of the upper lateral cartilage was transposi-
tioned over the alar cartilage and fixated by 3/0 dexon stitches
(Figure 1). In the three patients with alar collapse, a septal carti-
lage graft was sutured to the alar cartilage, laterally to the dome
about halfway to 2/3 of the crus laterallis. The septal graft was
trimmed down to about half of its thickness in order to avoid
cosmetic deformities of the nasal tip. Reposition of the skin flap
and suture with 3/0 dexon is then performed. Stabilisation is
obtained with adhesive tape and a nasal splint for 12 days. A
Merocel-type nasal packing is left in place for 48 hours.

Figure 1A. Anatomical view of the normal location of the Upper

Lateral Cartilage (a) under the Alar Cartilage (b).

Figure 1B. Upper lateral Cartilage (a) transposition and suture over the

alar cartilage (b).

Figure 2A. Preoperative view of the alar collapse.

Figure 2B. Result after surgery: no collapse can be seen.

Figure 3A. In the preoperative view the inferior margin of the upper

lateral cartilage (ULC) protudes thus collapsing the valve area.

Figure 3B. Postoperative image shows no protusion of inferior margin

of the ULC.
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The evaluation of the results of this treatment was done by
means of a clinical examination and a subjective questionnaire
(VAS) at approximately the 30th, 90th and 180th days postop-
eratively. 

RESULTS
All of the patients felt an improvement in their nasal ventila-
tion, compared to their preoperative status (Table 2). This
improvement was observed from the first month following
surgery, but is more important after the third month, when the
postoperative oedema has been resolved.
Some interesting findings can be seen upon clinical examina-
tion: 1) After surgery neither the upper lateral cartilage nor the
alar cartilage is collapsed even with the forced inspiration
(Figure 2); 2) The inferior margin of the upper lateral cartilage
can no longer be seen by anterior rhinoscopy, even in the
immediate postoperative period, with a regular continuity and
absence of the typical flange of the limen nasi (Figure 3); 3)
The septolateral angle is now open, due to the displacement of
the upper lateral cartilage over the alar cartilage. On the other

hand no undesirable effects have been found upon the nasal
appearance (Figure 4). 

DISCUSSION
A number of causes may lead to obstruction of the areas of the
external or the internal nasal valves (Kern, 1978; Aiach, 1994;
Lueg et al., 1998; Ponteli et al., 1998; Whalman et al., 1998;
Fuleihan, 1999; Kunkel et al., 1999; Reynolds et al., 1999).
These alterations can affect the rigid elements of the system,
most frequently by anatomic causes such as an anterior septal
deviation and surgical treatment is not difficult (Kern, 1978).
Nevertheless in cases of valvular incompetence due to the col-
lapse of the alar or the upper lateral cartilages during inspira-
tion constitute a diagnostic and therapeutic challenge. Its clini-
cal consequence is nasal ventilatory dysfunction, which may
lead to severe problems in patients with obstructive sleep
apnoea syndrome, not only because this condition is aggravat-
ed by nasal insufficiency but also because its treatment by
means of a CPAP is difficult (Pasidero et al., 1994; Lustro et
al., 1998). Besides nasal obstruction qualitative changes in the
nasal airflow can be seen in this situation, yielding in a dimin-
ished efficacy of the nose as a filter for inhaled particles
(Schwab et al., 1998).

It has already been said that the diagnosis of nasal valve
incompetence will be sustained upon the clinical history and
examination findings (Kern, 1978; Fuleihan, 1999). Inspection
of the middle third of the nasal pyramid during inspiration will
demonstrate the collapse of the upper lateral and/or alar carti-
lages. Although a certain degree of collapse during forced
inhalation may be considered physiological, this is clearly not
the case for medium inhalation or calm breathing.
It is not uncommon to see a collapse of both external and
internal nasal valves, and, in these cases surely an alar collapse
will drag along the upper lateral cartilage producing a global
valvular dysfunction. This is the situation that can be found in
noses with excess of projection, the so-called “tension noses”,
with long and concave alar cartilages, also with elongated crus

medialis, sometimes open at its base by a wide anterior maxil-
lary crest. Frequently a thin skin with little support may also
be seen, all of which will facilitate the valvular collapse (Kern,
1978). A dropped nasal tip will yield in identical consequences
(Aiach, 1994). Inspection of the upper lateral cartilage, by rais-
ing the nasal tip with our finger or with the aid of a nasal
speculum, is of the greatest interest. A closed septolateral
angle is the rule, sometimes even with contact of the upper lat-
eral cartilage and the septum. During inhalation the collapse of
the upper lateral cartilage will also create this situation of sep-
tolateral angle collapse. Raising the upper lateral cartilage with
a cotton applicator will significantly improve nasal breathing.
Cottle’s test is a valuable and simple test used to confirm an
abnormality in the nasal valve. While the patient breathes qui-
etly, the cheek can be drawn laterally away from the midline,
opening the nasal valve and the patient is asked if this

Figure 4. Close up view of the midface of patient number 10.

A. Preoperative view. B. Postoperative view 6 months after surgery.

Note mild widening of the midthird of the nose.
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manoeuvre improves airflow through the test side. If this
relieves the nasal obstruction, the Cottle test is considered pos-
itive and indicates that the abnormality of the nasal valve is
probably a significant factor in the genesis of a symptomatic
nasal airway obstruction. When this manoeuvre does not
markedly improve airflow, the sign is negative. Although
Cottle´s test relies on subjective data and most of the patients
will refer some improvement with this test, this test seems to
be useful in the assessment of these patients (Kern, 1978).
False negative can occur in the presence of adhesions or
retracted scar tissue. False positive can be seen in patients with
alar collapse (Kern, 1978). 
Rhinomanometry and more so acoustic rhinometry might be
of help in diagnosing valvular incompetence, but, as argued in
a recent and thorough update, clinical and examination find-
ings should suffice (Fuleihan, 1999). Also Kern in his basic
paper on the nasal valve (Kern, 1978) indicated that history and
physical examination are most valuable in the diagnosis. On
the other hand, the correlation between subjective sensation of
nasal obstruction measured by a VAS and rhinomanometry is
good in 75-85 % of cases (Sipila et al., 1995). Nevertheless, we
believe that a rhinomanometric study of the pre and postoper-
ative status can be of great importance and will be considered
in a future paper.

Valvular incompetence may be of congenital or acquired origin.
Iatrogenic lesions are of importance due to their high frequency
and because they ought to be prevented. Only two of our
patients had the previous record of a rhinoplasty, but surely this
percentage shall increase as the series of cases become larger. A
few principles must be kept in mind when performing a rhino-
plasty or a septorhinoplasty in order to avoid an iatrogenic
valvular incompetence. These are: avoiding any extra damage to
the alar or upper lateral cartilages; excessive resections should
not be common practice; when cutting and creating a disconti-
nuity in the cartilages, special care should be put in their recon-
struction; lateral osteotomities must be carefully designed.

The treatment of nasal valve incompetence requires precise
surgical techniques, and has been facilitated by the open rhino-
plasty approach, recommended by most authors. Non-surgical
treatment with external nasal dilators can be useful in selected
cases, but the reported results are contradictory (Lustro et al.,
1998; Roithmann et al., 1998; Shinkawa et al., 1998; Sarriá et
al., 1999), with efficacy depending upon morphological circum-
stances such as racial features (Portugal et al., 1997). Surgical
treatment has been based on cartilaginous grafts (septal or con-
cha cartilage). These grafts may be for fixation, intending to
provide solidity and avoid the collapse of the cartilaginous
pyramid, or for expansion (Aiach, 1994; Constantian, 1994;
Teichgraeber et al., 1994; Fuleihan, 1999). Spreader grafts are
more frequently employed, especially in the cases of post-
rhinoplasty valvular incompetence with an inverted V-shape
deformity (Sheen, 1984; Aiach, 1994). However, these grafts

may produce unwanted cosmetic alterations (Guyyuron et al.,
1998). Placement of the graft is usually in the submucosal
plane, between the septum and upper lateral cartilages. Nasal
valve suspension is another procedure for the treatment of
nasal valve collapse (Paniello, 1996), but this procedure
involves accessing the orbital rim by a transconjuntival inci-
sion, which is an uncommon approach for otolaryngologists.
In our opinion, the upper lateral cartilage transposition broach-
es the problem of nasal valve incompetence from a more com-
plete perspective, because on one hand it opens up the angle
of the internal nasal valve and on the other hand it gives firm-
ness by juxtaposition of the alar and upper lateral cartilages.
This technique is obviously limited by those cases in which the
upper lateral cartilage has been previously resected, leaving no
cartilage left to be transpositioned.
Fixation grafts can be placed over the alar cartilage and the
fibrous tissue next to the pyriform opening, behind the upper
lateral cartilage and the root of the nasal ala (Troell et al.,
2000). We advocate this measure in the cases presenting with
alar collapse, with or without an associated internal valve dys-
function. As previously stated, the anterior part of the septum
and the head of the inferior turbinate constitute a part of the
valve and must be corrected when necessary during the same
surgical operation (Cole, 1992a).

In conclusion, upper lateral cartilage transposition, occasional-
ly with the aid of fixation grafts over the alar cartilage, seems
to be useful in the surgical management of nasal ventilatory
insufficiency due to nasal valve incompetence. Valvular area
defects associated with the collapse must be corrected in the
same operation. 
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