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IDEAS AND INNOVATIONS

Dynamic Presurgical Nasal Remodeling in Patients With Unilateral and
Bilateral Cleft Lip and Palate: Modification to the Original Technique

Ricardo D. Bennun, M.D., M.S., Ph.D., Alvaro A. Figueroa, D.D.S., M.S.

Objective: To present technical modifications to the original presurgical na-
sal remodeling appliance introduced in 1991. The purpose of the modifications
is to improve the cleft nasal deformity before unilateral and bilateral cleft lip
repair.

Method: The principle behind this technique, known as dynamic presurgical
nasal remodeling (DPNR), is the use of the force generated during suction and
swallowing. A conventional intraoral plate is built with a nasal extension added
to the labial vestibular flange. The nasal extension was modified and consists
of three components. The palatal plate is left loose in the mouth to generate a
discontinuous but controlled impact directed to the affected nasal structures
during suction and swallowing. The principle aim of the DPNR technique in
unilateral cases is to improve the deformation of nasal structures by straight-
ening the columella, elevating the nasal tip, and remodeling the depressed cleft
side alar cartilages. In bilateral cases, the aims are to elongate the columella
and to obtain nasal tip projection.

Conclusions: The modifications introduced in the appliance enhance the
original DPNR technique and are effective in ameliorating the initial cleft nasal
deformity. This facilitates primary surgical cleft lip and nose correction and
improves surgical outcomes in patients with complete unilateral and bilateral
cleft lip and palate.

KEY WORDS: cleft nasal deformity, dynamic presurgical nasoalveolar remodel-
ing, presurgical infant orthopedics, unilateral and bilateral cleft lip
and palate

Most surgeons agree that primary correction of the nasal
deformity is important. Dissatisfaction with the long-term re-
sults, obtained with any of the available surgical techniques,
stimulated us to modify conventional surgical strategies.

To improve the chances for better nasal outcomes after cleft
lip surgery, during the past 18 years, an intraoral plate with a
nasal extension has been used to reshape and improve the pri-
mary nasal deformity in patients with unilateral and bilateral
cleft lip and palate (Dogliotti et al., 1991). The original tech-
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nique consists of an intraoral palatal plate to which an acrylic
extension is attached to the vestibular flange on the side of the
cleft and directed toward the nose (Fig. 1). Once the plate is
in the mouth, it remains loose. When the patient prepares to
swallow, suction is created after a seal is achieved in the mouth
by the plate obturating the cleft. In addition, the action gen-
erated by the tongue and nipple assists in elevating the plate.
The nasal extension of the plate pushes cranially, applying
pressure to the underside of the nasal cartilage on the affected
side (Fig. 1). This pressure remodels the nasal structures, im-
proving nasal form by straightening of the columella in pa-
tients with unilateral clefts. In addition, it stretches the nasal
and labial soft tissues (Fig. 1). In patients with bilateral clefts,
two extensions are used, which result in elevating and narrow-
ing the nasal tip, rounding the nasal cartilages, and elongating
the columella (Fig. 2). These changes follow established prin-
ciples and morphological parameters for evaluating and treat-
ing patients with bilateral cleft lip and palate (Mulliken, 2001;
Mulliken et al., 2001). In addition, the internal aspect of the
plate can be adjusted by selectively adding and removing
acrylic to reposition the alveolar segments and narrow the pal-
atal cleft.
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FIGURE 1 Patient with complete unilateral cleft lip and palate. A and B: Original appliance and patient undergoing nasal remodelling. C and D: Before
and after remodeling. E and F: After lip surgery. G and H: After 6 years. Note the transformation of the nose after dynamic presurgical nasal remodeling
and the good nasal symmetry after lip repair and 6 years of follow-up.
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FIGURE 2 Patient with complete bilateral cleft lip and palate. A: Undergoing bilateral nasal remodeling with the original appliance. B and C: Before and
after remodeling. D through F: After lip repair. G and H: After 5 years. Note the elevation of the nasal tip with significant elongation of the columella after
dynamic presurgical nasal remodeling and the excellent nasal symmetry and projection after lip repair and 5 years of follow-up.
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FIGURE 3 Diagram (A, B) illustrating all the components of the nasal
extension of the new DPNR appliance. 1: Directional component (‘‘U’’ wire
and stent). 2: Dynamic component (spring). 3: Remodeling component (soft
silicone ‘‘bumper’’).

Although this technique is effective, it has some shortcom-
ings, including (1) partial nasal obstruction due to the size of
the nasal component; (2) a rebound effect from the displaced
nasal structures that tends to displace the plate, reducing the
time in contact of the nasal extension with the nasal tissues;
(3) irritation and ulceration of the nasal mucosa that the nasal
extension contacts, because the extension has no give or flex-
ibility; (4) the need for frequent follow-up visits to prevent
these undesirable effects, and (5) adjustments to the plate that
require significant time. Therefore, it became clear that the
presurgical nasal remodeling appliance had to be modified.
The purpose of this paper is to present modifications to the
original dynamic presurgical nasal remodeling (DPNR) appli-
ance. The goal was to improve the DPNR technique and to
develop a protocol that improves the outcome of the cleft nasal
deformity.

EVOLUTION OF THE DPNR PROTOCOL

McNeil (1950) introduced the concept of early maxillary
orthopedic treatment for cleft patients. Matsuo et al. (1984)
reported that the use of a stent in the deformed neonate auric-
ular cartilage reduced the need for otoplasty. Also, later, Mat-
suo et al. (1989) suggested the use of nasal conformers before
and after cleft lip surgery to improve nasal form.

The literature on fetal wound healing indicates that, in ne-
onates, the blood levels of maternal estrogens are high during
the first days of life, giving neonate tissues elastic properties
at the time of delivery. The elasticity of tissues is due to in-
creased blood levels of hyaluronic acid, which cause intercel-
lular material to remain disconnected (Hardingham and Muir,
1972; Kenny et al., 1973). From these studies, it appears that
to permanently remodel the nasal cartilages and avoid relapse
after intervention, treatment should be instituted during this
early period.

The use of presurgical rigid nasal stents in newborns with
unilateral or bilateral cleft lip and palate was initiated as early
as 1987. The DPNR protocol used in a group of 80 patients
was first published in the Spanish medical literature in 1991
(Dogliotti et al., 1991). These patients were followed up for 6
years (Bennun et al., 1999).

The idea of using a presurgical nasal component in cleft
rehabilitation was adopted by other groups (Grayson et al.,
1993; Yeow et al., 1999; Yang et al., 2003; Liou et al., 2004;
Figueroa and Polley, 2006) and was popularized as the tech-
nique of naso alveolar molding (NAM; Grayson et al., 1999).
However, DPNR differs from NAM because DPNR takes ad-
vantage of the dynamic force, originated during suction and
swallowing, to produce the remodeling effects on the nasal
structures. The DPNR technique does not rely on the relatively
static force exerted by the orthopedic plate held in place by
means of tape or adhesives.

In the last decade, it has been shown that correction of nasal
cartilage deformity, lengthening of the vestibular skin, and
nonsurgical elongation of the columella are possible (Bennun
et al., 1999; Grayson et al., 1993, 1999; Maull et al., 1999;

Yeow et al., 1999; Liou et al., 2004; Pai et al., 2005; Singh et
al., 2005). A presurgical interdisciplinary approach to the cleft
nasal deformity can lead to fewer surgeries and better out-
comes, as well as the consequent social and economic benefits
(Cutting et al., 1998; Santiago et al., 1998; Pfeifer et al., 2002).

MODIFICATION TO THE ORIGINAL DPNR APPLIANCE

The newly designed intraoral appliance has been described
in the Spanish medical literature (Bennun et al., 2002) and
consists of two elements: (1) a perfectly adapted conventional
acrylic intraoral plate, which is left loose in the mouth of the
neonate, and (2) a dynamic nasal bumper attached to the ves-
tibular flange of the intraoral plate. It is placed lateral to the
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FIGURE 4 Patient with unilateral cleft lip and palate undergoing DPNR with the new appliance. A through C: Note the position changes on the directional
component as treatment progressed. D and E: Nasal views before and after remodeling. F: View after lip repair. G: View after 16 years. Note the changes
in alar cartilage convexity after DPNR and the excellent nasal symmetry and nostril form after 16 years of follow-up.
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FIGURE 5 Patient with unilateral cleft lip and palate. A and B: The new appliance and patient undergoing DPNR. C and D: Before and after nasal
remodeling. E: Soon after lip repair. F: After 3 years. G: After 8 years. Note the posttreatment height increase of the cleft side lip element (arrow), as well
as remodeled nasal structures (C, D).
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FIGURE 6 Patient with bilateral cleft lip and palate. A and B: Before treatment and undergoing DPNR with the newly designed appliance. C and D:
Before and after nasal remodeling. E and F: After lip repair. G through I: After 11 years. Note the excellent tip projection, columella length, and nostril
symmetry, without additional surgery since the primary lip repair.
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FIGURE 7 Nineteen-year-old male patient with repaired complete uni-
lateral cleft lip and palate treated with the original DPNR appliance after
final rhinoplasty. Note the excellent nasal projection, columellar length,
and nasal and nostril symmetry.

FIGURE 9 Patient with unilateral cleft lip and palate undergoing DPNR
with the new appliance. A: Note the separation of the nasal bumper at
rest. B: Note elevation of the nasal bumper during swallowing, exerting
remodeling effect on the nasal structures.

FIGURE 8 Nineteen-year-old female patient with repaired complete bi-
lateral cleft lip and palate treated with the original DPNR appliance after
final rhinoplasty and lip revision. Note the excellent nasal projection, col-
umellar length, tip, definition, and nasal and nostril symmetry.

plate midline, in line with the lip and alveolar cleft. In bilateral
cases, two stents are used. It is manufactured from these three
components (Fig. 3):

1. A directional component is introduced into the cleft side

vestibular flange of the plate. It is made of a U-shaped wire
that can easily be bent. The two free ends are secured to
the plate, and the base of the ‘‘U’’ of the directional wire
holds a soldered, vertical stainless steel bar or stent 2 mm
in diameter. The bar is notched at its base, above the solder
joint. The vertical bar comes in different lengths and can
easily be replaced by removing the U-shaped wire from the
plate and placing a new one with a vertical bar of the de-
sired length. The easily bent U-shaped wire allows modi-
fication of the vector of impact during swallowing and suc-
tion (Fig. 4).

2. A dynamic component, a stainless steel open coil spring
(2.2-mm diameter), is inserted over the stent. It is used to
regulate the impact force and to reduce rebound of the nasal
extension or bumper. The coil exerts a force of 70 g/m for
each millimeter of compression. The coil is approximately
3 mm longer than the stent. Full compression of the stent
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can generate a force up to 210 g/m. The coil is crimped
around the notch at the base of the vertical bar to prevent
dislodging.

3. A remodeling silicone component (bumper) is mechanically
attached to the cranial aspect of the open coil spring. It is
in direct contact with the intranasal soft tissues. It was de-
signed to avoid soft tissue lesions in the delicate nasal mu-
cosa and to obtain a superior remodeling effect of the nasal
structures. The bumpers are made of various diameters;
larger sizes are usually utilized in the later stages of treat-
ment.

CLINICAL RESULTS

Since the introduction of this modification to the DPNR
technique, 32 patients with unilateral cleft lip and palate and
19 patients with bilateral cleft lip and palate have been treated.
Figures 4, 5, and 6 demonstrate typical results obtained with
the modified DPNR appliance. With this appliance, it is pos-
sible to significantly alter and improve the original cleft nasal
deformity. In addition, the tolerance and comfort of the patient
has been improved, and the modifications needed during fol-
low-up have been simplified, significantly reducing the time
required to do adjustments and increasing the interval between
appointments.

DISCUSSION

The cleft nasal deformity in the infant born with a cleft lip
and palate can be improved before the primary lip operation
by using the concept of nasal remodeling. After remodeling,
the challenging original nasal deformity is improved to such a
degree that favorable nasal outcomes are expected regardless
of the surgical technique used for primary lip and nasal repair.
This remodeling is possible because of the ability of the infant-
stage nasal cartilages to maintain new form after repositioning
and remodeling. The DPNR technique using an intraoral plate
with a nasal extension to remodel the cleft nasal deformity
was first published in 1991 (Dogliotti et al., 1991). This tech-
nique has been applied in patients with unilateral and bilateral
clefts, resulting in improved early outcomes after primary lip
surgery (Figs. 1 and 2). A 6-year follow-up study of the orig-
inal group of patients, with complete unilateral cleft lip and
palate treated with the DPNR technique, demonstrated that
these patients had better nasal morphology than those in which
the technique was not used. This study revealed that nasal
morphology differences remained between the DPNR-treated
groups and the age-matched, sex-matched, noncleft, control
group. However, these differences were significantly less than
the differences encountered between the groups not treated
with DPNR and the control group. This indicated that the nasal
morphology became closer after DPNR to noncleft nasal mor-
phology (Bennun et al., 1999). Others have also showed this
improvement after nasal molding before cleft lip surgery (Liou
et al., 2004; Pai et al., 2005; Singh et al., 2005) and after cleft
lip surgery (Maull et al., 1999).

The original group of patients treated with the DPNR tech-
nique has been followed up long term, and it has been noted
that the secondary nasal deformities have been less severe and
that the patients have required less complicated finishing rhi-
noplasties, with excellent clinical outcomes (Figs. 7 and 8).

However, the original design of the presurgical remodeling
nasal appliance had some problems, including partial nasal ob-
struction, a rebound effect from the displaced nasal structures,
irritation and ulceration of the nasal mucosa, the need for fre-
quent follow-up visits, and plate adjustments that require sig-
nificant time. This design has been modified to minimize these
problems, with the main modification being a nasal adjustable
and dynamic component (Figs. 3 through 6). This new appli-
ance has been effective, easily tolerated by the patients, and
accepted by the parents; and it has limited the number of visits
and the time required to adjust the plate at each visit.

CONCLUSION

The concept of DPNR is a viable option to improve the
original cleft nasal deformity before primary lip repair and to
facilitate surgical reconstruction and improve postsurgical out-
comes (Bennun et al., 1999).

The simple design of the appliance makes it useful in pa-
tients with unilateral and bilateral cleft lip and palate (Figs. 1,
2, 4, 5, and 6). The DPNR appliance (original and new) acts
during suction, producing nasal remodeling (Fig. 9). The nasal
component is adjusted gradually, repositioning and correcting
the positional alteration of the lateral nasal cartilages (Fig. 4).
When the DPNR protocol is instituted early, it avoids memory
cartilage fixation. Furthermore, the nasal component acts not
only on the nasal structures but on lip function by stimulating
labial muscle contraction. It has been observed that after the
use of the DPNR appliance, the length of the cleft side lip
element improves (Fig. 5). In addition, the plate can be mod-
ified to narrow the alveolar and palatal clefts. The lip action
may also help to produce bone traction on the anterior maxilla,
which in turn may be favorable to further approximate the
alveolar cleft segments (Yang et al., 2003; Suri and Tompson,
2004). In the future, we plan to analyze patients that underwent
the DPNR protocol, with the new appliance, before final cleft
nasal reconstruction in the adolescent years.
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