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SUMMARY

bpectiver To describe and evalusie the fmctional resuls of @ swrgical fechmigine for IFeciing
masal valve imrompetence, fn wiich @ rarifage graf® called a sebeelor baffen graft is plooed
arfoagy the urdertisfoce af the lareral orat of the lower lateral cantilaoge.

Methods: The furciional sutcomes of 2T patiems who hod sub-alar baeren grafis placed on
A8 sides were evalwared by means af elinleal examinatiton and sulfective selCassessment,
Rexults: Of a tatal af 39 sides operated wpor, 10 (26%) were rated a5 optimel, 15 (39 %) a5
improved, I3 (3M%) ax egueal and (2% ox worse, Overall on 25 sides (65%) the posi-opena-
Hve situation was considered to be betrer than pre-aperarively. I alf cases in which there was
o wizh for cosmeric improverment. besider ithe furctional idicaron. this was obrained, and in
ma sase did the grafts ghe carse B casmelc grienanoes oF otfver compdlcaiions.

Canclison: Placement q.l":ub-a.l'u.r taitens had o positive gffect on nesal valve funciion ie
ratghly nva thivds of caser fa this serfes. Afthowgh in owr espindon this realt was stightly dis-
appalnting from o purely Smcilomal pofar of wiew, they con improve the cosmetic resull amd
cmifawe o be considered (n cases in witich avoldoace of suginoe regilanities 5 o primeny
CINICER OF G5 | preveriafive measare fa rkinoplanty patienis af msk for posi-operaiine waher
colfapse.
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INTRODLUCTION

Masal abstruction, frequently in combination with the desine
i mesthetic improvement, conlinues o be one of the mosl
common reasons for which an edolanymgologist or Faclal plasic
surgeod is visited. Traditionally, nasal obsiruction was almost
conssderad symoanymous with & septal devistion andfor inferior
turbimate bypertrophy. 11 has become increasingly evident
however, that the seemingly simple complaint of a blocked
nosz is often a complex ¢linical problem involving mucosal,
struciural and even psychological factors, More in particular,
aver Lhe last few decades the imporance of the milemal anxd
external nasal walves in malnaning nasal patency has become
ever more clear. Masal obstruction, atiributable in part or
entirely 1o & nasal valve setiology, relates closely 1o the dynam-
ik ol moverment of the lateral mdsal wall during imspiraison and
1o the cross-surface area, and therefore airflow resistance, of
the nasal valve arca. In this article we first review the concepl
of the nasal valve and briefly discuss some of the surgical
oplions cumently in wse for ireating nasal valve disorders. We
then describe a technigue in which a cartilepe praft is placed
along the under surface of the lower lateral canilage 1o treal or
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prevent nasal valve incompeience. We refer 1o this grafl ac a
sub-alar batten and present the results of a retrospeciive study
evaluating its eflectiveness,

Anaromy

Orriginally the ferm nasal valve described the shit like opening
betwzen the caudal end of the upper lsteral carilage and the
massl septum "' Since then, the term has evolved, and nows-
days in the most commonly wsed definilion an intemal and an
external nasal valve are described ™ (Figures 1, 2). The inter-
nal nasal valve is defined o be (hiluerally) bocated at the caus
dal end of the upper lateral canilage and i formed by the
anghe that it makes with the mesal sepiem. This angle, the nagal
valve angle. is nommally between 10 amd 15 degress. The inter-
nal vahee area is the space, which is bounded laterally by the
caundal end of the upper lnteral cartilage wnd the head of the
inferior lurbinate, medially by te sepium and mferioly by the
fMeor of the nose. This is the narrowest segnvent of e nasal
passages and sccounts for most of the inspiratory airway resis-
tance . The extemal nasal valve includes the caudal septum,
columezlla &nd premaxilla medeally and the alar labule, ala and
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Figare 1, Intemnal and exiermal nasal valve, basal view,

dilator muscles laterally ' The shape and strength of the
cxternal nasal valve depends on the size, shape, resilience and
orientation of the lower lateral cartilages, as well as on the
thickness andd texture of the skinfsoft tssue envelope and on
the contour and position af the medial wall,

Finnetion £ Parholegy

The internal and external valves are distincily defined anatom-
ically, but they show considerable functional overlap, The
terms nasal walve insulficiency of incompetence are usually
used to describe diminished nasal patency caused by a reduc-
tion of the internal nasal valve angle, whereas the term nasal
valve collapse is generally used in cases in which the external
asal valve i sucked against the medial wall dusing inspiration,
Although sermantically separated, in reality an excessive inward
movement of the laberal nasal wall usually involves clements
of both valves to a varying degree.

Internal valve incompetence is oflen the consequence of previ-
ous reductive rhinoplasty surgery in which the attachments of
the upper lateral cartilages to the septum have been severed,
thereby reducing the nasal valve angle, or relsted 10 ageing
whene weakening of the muscular and fibrous support i appar-
ent ™. These paticnts typically demonstrate “pinching” or col-
lapse of the supra-alar segment, which is more obvious during
inspiration.

The collapse of the external valve is most ofien seen in
patients with narrow nostrils, & projecting tip and thin weak
sidewalls ™, especially afler over resection of the lateral crus of
the lower lateral cartilage during rhinoplasty. Some patients
demonstrale a varanl analomy involving the lower lateral car-
tilages, such as cephalic positioning of the lateral crura, con-
cave lnteral crurn or a congenital deficiency of cartilage ™™,

Evarliation
The diagnosis can be made by obssrving the movement of the
latern]l wall during quiet and forced inspiration and by the
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Extgrnal
walve

Figue 4. Intemal and exlemal nasal valve, lalénal view,

diminishment of symptoms of nasal obstruction by lateralisa-
tion of the collapsed segment. This [aleralisslion can be done
cliher with the classic Coitle manoeuvre which laleralises the
entire bower two thirds of the nasal wall or mone specilically by
intranasally supporting the collapsing segment with a fing
instrument """, Placement of a mirror handle or a (Q-lip in the
apex of the internal nasal valve mimicks the function of a
spreader graft, which may be considered to be a pood surgical
option if symptoms are reduced using this test .

Treatment

A multitude of surgical techniques have been devised lor deal-
ing with nasal valve pathology ™™ All such techniques
have in commaon that they aim at stremglthening anddfor lateral-
izing (a part) of the nasal valve, thereby facilitating nasal air-
flow, Ideally, the cholce of wechnigue should be individualised
and tailored to the exact nature of the obstruction. This is
mainly based on a patient’s history and subjective sensation of
nasal blockage, and on the findings during physical examina-
tion. Thers are varying reporis as o the value of objective
nasal testing with acowstic rhinometry and rhinomanometry in
clinical practice "™, Based on our past experience, we found
that the correlation belween these 1ests and patients” subjective
sense of nasal patency was 00 low Lo warranl their use For
cvaluating surgical results.

In cases of intemnal valve insufficiency, probably the most coms
manly used technique involves placement of spreader grafls, in
the apex of the intemal nasal valve ™' Ouher options for
intemal valve insufficiency are the upper lateral splay grafi ",
upper lateral flaring sulures an enlargement of the piriform
aperture, by drilling the bone in the lateral and basal portion
" or the so-called butterdly graft '™, which because of its par-
tial location along the (under) surface of the cephalic border of
the lower lateral carilage, probably also has a slight effect on
thi extemal nasal valve,

Vamous opisens are available to comect external valve collapse,
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walve

Figure 3. Right-sided sub-alar banen gral,

and in many cases Lhese techniques will also have an effect on
the intermal nasal valve, Teichgracher described the use of lal-
eral crural spanning grafis io support the arca of greatest col=
lapse "™, Cartilage suspension techniques, either over dorsal
grafis or (o the infra-orbital fm, have been described o sup-
port both the upper and lower lateral cartilages ™™ The
pinched alar deformity with a concave laieral crus can be oor-
rected using the excised cartilage as a turnover graft .
External valve deformity, which involves baoth cartilage and
vestibular skin, can be corrected with an auricular composite
gralt ™ and vestibular stenosis accompanied by alar base mal-
position can be addressed by using an alar base flap . The
use of alar batten grafis 1o correct functional deficits and o kat-
erlise the collapsed lateral wall was reported by Toriumi ™.
CGiunter described the Lateral erural simud grafi for treating alar
rim collapse, concave [aeral crura, and malpositioned laterml
crura "™, The sub-alar batten grafl described in this anicle can
be scen as & combination of the technigues described by
Torumi and Gunter, In shape (convex) and main goal (o cor-
rect and prevent nasal valve collapse by strengthening and usu-
ally lateralising the ala and/or lateral crus of the Jower lsieral
cartilage) it chosely resembles an alar batben. In position (alofg
the undersurface of the lateral crus, instead of caudal to it) and
length (from the piriform aperiure 1o the dome, rather than
Just to the lateral one third of the lateral crus) it is mone like &
lateral crural strut grafl, The reasoning and goal behind the
development of this grall was o obtain the same functional
result as with an alar batien, while diminishing the chance of
extemal visibility due to its position wundemeath the alar cani-

lage .

PATIENTS AND METHODS

Techaigue

Either an open or an endonasal approach may be used when
placing sub-alar baltens, In the open approach, after expositbon
of the nasal skeleion in the standard manner, the vesiibular
skin s metieulously dissseted in a retrograde fashion off the
under surface of the latern] crus, A small cephalic trim of the
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alar cartilage is wsually done 1o aid in finding ihe correct plane
of dissection, In this manner a small pockel is created into
which the sub-alar grafted can be housed. Care is taken to
leave a strip of vestibular skin attached along the caudal border
of the lower lateral cartilage, Septal cantilage, conchal cartilage
or mb carilage grafls may all be used. An advanage of using
cionchal cartilage it its inhement convex shape. The size of the
grafl is approximately § mm wide and 25mm in length, The
sub-alar batten graft is positioned on the deep surface of the
Interal ¢rus in the previously undermined pocket and extended
i just beyond the piriform apenure (Figure 3). This reguires
vertical transsection of the junction between the lateral crus
and the acoessory cartilages and graft placement superficial 1o
the nccessory cartilages, Placement ol the grall in this position
helps to lenglhen the distapce from e nasal 1ip 10 the nim of
ithe piriform aperiure and i sutured cormectly resulls in gentle
external bowing of the lateral crus. The graft is secured 1o the
lateral crus with two or three 6.0 PLS sulwres and the pockel &
closed using a 5.0 fast absorbing vicryl suture. In the endonasal
approach, the sub-alar pocket is created through a marginal or
rim incision through which the graft can then be inseried, The
graft is secured in the same way o the lieral crus with two orf
three PDS 6.0 sulures and the incision closed with 5.0 fast
absorbing vicryl sulures. An endonasal approsch, through a
rim of manginal incision, is almost always used when no addi-
tional surgery besides sub-alar batten placemend is necessary,

Fatieniz

Between October 199 and March 2004, 31 patients with & min-
imium follow-up of 3 months who had sub-alar batten grafis
placed were retrospectively evaluated, OF these 31 patients, 4
were excluded (3 because of a history of clefi Hp and | because
by had Lateral alar suspension sutures placed as well as sub-alar
battensh. This left a study group comprised of 27 patients who
had sub-plar batten grafis placed on 39 sides (12 bilateral).
There were 15 females and 12 males with an average age of 41
years {range 20 1o 66 years). All patients had complaings of
nagal obstnection caused in pan s least by nasal valve income-
petence and 8 of these patients also had a cosmelic mdication
for surgery. All patients who also had surgery for cosmetic rea-
soms were female except one. Fourteen patienis were operated
on through an open approach, 13 through a closed approach,
As graft material, autologous septal conilage was ulilised on 23
sides, ear cartilage on 11 sides, a combination of bone (perpen-
dicular plate of the ethmoid) and septal cartilage on 3 sides and
fily cartilage on 2 sides (in 1 patient). Mineteen patients had
previously undergone cosmetic and/or functional nasal
surgery. Additional procedures included a seplum correction
in 10 patients, spreader grafl placement in 16 patients and
turhinate reduction in 3 patienis. In 3 patients (3 sides) no
additicnal procedure was carricd oul. The minimal follow-up
for this patient group was 3 months and the mean lfollow-up
peri &t the time of this study was |4 months (range 3 1o 53
rivivihis).




Spit-ciar barlen grafs

KESLILTS

All patients were examined several times dumnng their follow-
up period and were asked fo rate the change in nasal patency
per side comparing the post=operdive to the pre-operalive sifu-
ation. OF & total of 30 gides gperated wpon, 10 (26%) were rabed
A% uplim:ll. 15 {30 %) a9 amproved, 13 (33%) as cqjual and | {2%)
as worse, Overall on 23 sides (65%) the posi-operative siuation
was considered 1o he better than pre-operatively. The one
paticnl in whom the post-operalive siluation on ber only opser-
ated side was worse underwent revision surgery (e onginal
sepial canilage grafl was replaced by a larger and mone convex
ear corlilage graft) afier which the result was improved. Mo dif
lerendces in ouwleceme were found conceming grall materal or

approach used. Apart [roi uﬁ'-u.1:|~!|':|-\.ll.lr} functional oulcomes

12l

Figure 4, Nlustralmvg case

A, B, U pre-operativg, L, B, F 2 years posi-opsragive

A losty-seven year okl woman wilh a hefony of 1w prev-
xS rhemoplestics and complunts of nghl ssded nasal Block-
e due o el and extemal nossl valve ||'.\.|,|||:..'||;|'||_:\. M
sulb-alar Babicn grall hareesicd fronity comiul caftalage was
pMaced ander the right lateral ¢rus through an opén
appaoach, A spresder grall was also placod i the apex of (e
nght ivernal nasal valve, Instially ber complaimis dimen-
wshed, However, (W years post-operatsely she lelt her nassl
breathing theough the nght sde of the nose was Bol bsiler
(e pre-operatively, As albaded (o (e ERE, (hes WS pirob-
ably Sue 1 g | o b graf dumneg the healng pernod

na complicalions were moled. The patienis in whom there was
also an acsthetbc reason for surgery were satisfied with the
results and in none of the patients did the grafls cause an
unsatisfaciony cosmelic outcome (Figure 4),

CHSCUSSION

As with all nasal valve surgery, the primary goal of ihe tech-
nigue presented herein is 10 increase the diameter and
restliznce of (a section of) Uk nasal valve. Sub-alar baltens ane
placed along the under surface of the lateral crus, thereby sup-
porting i and increasing its convexity. The lateral crus is locat-
ed between and overlaps part of both the internal and extemal
walve, and shows considerable varmation in shape, sice and

sirengih. I this seres, per- and postoperative physical exama-
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natign showed that the goal of widening the cross-surfnce aren
at the level of the lateral cras had technically been obtained in
A majority of patients, However the longer term overall func-
tional improvement in this patient groug (63%) was disappoint-
ing. In our apinssn this probably relates partially 1o the fact
that this technique does not, or not sufficizntly, strengthen the
imternal valve or increase the (internal} nasal valve area. As
mentioned previously, this is the area thot coninbuoies the
most 1o nasal airway resistance. Funhermore an initial benefi-
caal efMect may be lost in the post-operative pericd due 1o sag-
ging of ihe laieral nasal wall/gral complex. The seoond goal of
this technigue was 1o avoid un-sesthetic alar fullness or surface
irregularities, ard thie was achieved m all patiens. From a cos-
metic podnt of view, the placement of the battens below the
lateral crurae, may be preferred to more superficially placed
grafts, & the latter carry an increased, i’ relatively unobjection-
able, risk of external wisibility.

CORCLUSION

Based on this series, sub-alar batten placemant may have a
positive effsd on nasal valve funcion in mughly (wo thirds of
pitients. Ag the ballens are placed below the lateral crurae,
surfuce irregulariiies can be avoided and the cosmedic resuli
can be improved. This technique may be especially wseful for
patiznts with thin skin and long and mwandly curved weak alas
cartilages, either with functional complaints at the time of
rhinoplasty, of who may be atl risk of developing such com-
plainis postoperatively.
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