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ABSTRACT

Presurgical nasoalveolar molding (PNAM) remains a valuable adjunct in the management of infants with cleft lip and palate.
Traditional Grayson PNAM systems employ a nasal stent attached directly to an intraoral molding plate. Recent
developments have proposed split-type PNAM systems utilizing digital workflows and three-dimensional printing
technologies. However, access to such technologies remains limited in many regions of the world and to specific high-income
patient category. A neonate, 3 days old, presenting with non syndromic isolated complete unilateral cleft lip, alveolus, and
palate underwent treatment using a conventional acrylic molding plate and an independent extraoral nasal stent. Following
presurgical orthopedic correction, primary cheiloplasty and simultaneous vomer flap closure were performed. Significant
improvement in nasal morphology and alveolar approximation was achieved. Following surgical intervention, nasal
regurgitation during feeding was eliminated, the feeding plate was discontinued, and conventional bottle feeding became
possible. This report introduces a practical modification that separates nasal and alveolar biomechanics while emphasizing
functional rehabilitation.
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INTRODUCTION In parallel, the optimal timing and extent of palatal
Presurgical nasoalveolar molding has  repair continue to be debated. Literature has much

significantly improved presurgical preparation of evidence stating consequent gingivoperiosteoplasty
infants with cleft lip and palate by reducing cleft (GPP) to alleviate the need of future alveolar bone
severity and improving nasal symmetry before grafting. While GPP may promote alveolar bone
primary surgery. Traditional Grayson PNAM systems formation, concerns remain regarding its potential
employ a nasal stent attached directly to an intraoral ~ influence on maxillary growth. Vomer flap closure
molding plate.! While effective, this configuration  performed during primary lip repair has emerged as
creates reciprocal force systems 2 whereby nasal an alternative strategy aimed at reducing oronasal
molding forces may influence plate retention and vice =~ communication, improving feeding, and facilitating
versa. The biggest problem that we encountered subsequent palatal reconstruction. Belonging to a low
repeatedly was compliance; the child usually refused ~ and middle income country that is facing the worst

to wear the appliance after insertion of the nasal stent. ~ €conomic crunch of the history, having a disease that
Recent developments have proposed split-type PNAM ~ Tot only is common but also has a treatment stretched
systems utilizing digital workflows and three- ~ OVer decades, becomes a lifetime liability for the

dimensional printing technologies.2 However, access  patient and family along with causing a huge burden
to such technologies remains limited in many regions ~ ©f care on health care system and its budget. The
of the world and to specific high-income patient treatment not only comprises multiple surgeries,
category. As after the initial lip repair since the palate orthodontic care, prosthodontic rehabilitation, and
is still open hence specialized care for feeding needs to ~ Plastic surgeries, but also involves extensive neonatal

be continued, either feeding plate or special feeders. ~ nursing, specialized  feeding  care,  speech
development, psychological and psychiatric care of

] - both child and parents. Hence, the burden of care is
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molding plates, and nasal stents 2 seem very
promising but are definitely out of reach for the
common man. Again we have seen parents not getting
their children treated because of financial handicap.

The present report describes a multidisciplinary
treatment approach incorporating a low-cost
independent nasal molding system, conventional
alveolar molding, primary lip repair, and
simultaneous vomer flap closure.

CASE PRESENTATION

A neonate, 2 days old, presented to the
Orthodontics department, HBS dental college,
Islamabad, Pakistan, on Jan 26th, 2026, with a
complete unilateral cleft lip, alveolus, and palate
(Figure-A). Clinical examination revealed: Wide
alveolar cleft, marked nasal asymmetry, collapsed
cleft-side lower lateral cartilage, protrusive left
premaxillary segment with gross misalignment, and
buccal placement as compared to the right one. Two
natal teeth were present in the lower anterior region
and one neo-natal tooth erupted in upper anterior
region just near to the cleft on the left premaxillary
segment, after 9 days of presentation. Functionally, the
patient had significant feeding difficulty with nasal
reflux of milk. History and medical examination
records (as examined by medical specialists) revealed
that this was an isolated, non -syndromic cleft. Parents
were maternal cousins, and this was their firstborn.
According to the LAHSHAL classification it was
“LAHSH” unilateral, and on Kernahan and Starks
grid, it was R-1,2,3,7,8,9, including nasal floor.34

The treatment objectives formulated were to
approximate alveolar segments, improve nasal
morphology and build columellar support, facilitate
esthetic primary surgical repair, improve feeding
function and reduce caregiver burden.

Technique: PNAM- Impression was recorded
using an addition silicone putty material placed in a
customized acrylic tray fabricated indigenously at in-
house lab of HBS Dental College, Orthodontics
department, (Figure-B). An impression was taken on
the dental unit with the child held upside down in the
mother’s lap. Meanwhile, a day before, coordination
was done with anesthesia team and OR (operating
room) was held on standby to cater to any emergency
situation during impression recording. An uneventful
impression was acquired, (Figure-C). Upon
impression a feeding plate was fabricated immediately
and inserted. Patient was sent home and recalled after
2 days for PNAM appliance insertion.

Conventional Presurgical Orthopedics was
initiated using an acrylic molding plate, fabricated
using standard laboratory procedures. Plate was
inserted. Parents were instructed regarding the use of
PNAM plate, along with the lip tapping protocol,
(Figure-D). Tegaderm patch was applied to the cheeks
bilaterally and 6mm wide Steri Strip was stretched
from lesser (right) segment towards the greater (left)
segment of the lips. It was ensured that the tape was
providing adequate tension to pull both segments
together. Two independent Steri Strips- 3mm- were
engaged with 1/8” orthodontic elastics and attached
to the handle of the PNAM plate and secured to both
cheeks, to prevent the plate from dislodging and
possible choking of the airway, (Figure-D). The patient
was recalled every week for activation of the
appliance. The PNAM plate was ground on the inner
surfaces of lateral walls and palatal walls; a self-cure
chairside soft reliner was used to build on the lateral
walls' outer surfaces. During fabrication of the plate,
the cleft area was blocked with wax, and the plate had
continuity between alveolar ridges; this excluded the
need for subsequent grinding of acrylic from that
region. However, to push the bucally prominent
greater segment inwards, soft-reliner was added on
the anterior wall of the PNAM plate. In around 6
activations and 2 months duration a significant
alignment of alveolar ridges was achieved. Beyond
that only activations done were to accommodate the
growing maxilla of the baby. At around 8th week
nasal molding was initiated using modified nasal
stent, (Figure-E).

Independent Nasal Molding System unlike
traditional PNAM systems, the mnasal molding
component was completely separated from the oral
appliance. It was a comma shaped acrylic body with a
hole at the upper end to pass Steri Strip and a rounded
ball end on the nasal side to lift up the collapsed
nostril, (Figure-E). The stent was fabricated using
conventional acrylic and secured extraorally using
Steri-Strips attached to the forehead. The custom tear-
drop shaped steri strips were not locally available so
we used thin 3mm width steri strip to secure the stent
to forehead. No attachment to the oral molding plate
was utilized.

Surgery: Following completion of the presurgical
orthopedic phase, primary lip repair was performed at
about 3 months and 2 weeks of age, on May 18th, 2026
(Figure-F). Though active appliance therapy was
completed at about 3 months, the surgeon waited for
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the completion of the 10 rule, 10 pounds weight, 10pg
of hemoglobin at 10 weeks of age. Instead of
gingivoperiosteoplasty, the surgical team elected to
perform simultaneous vomer flap closure. This
decision was based on the desire to improve feeding
function and reduce nasal regurgitation while
avoiding potential concerns regarding maxillary
growth restriction associated with early alveolar
surgery. Post-surgery results are shown in Figure-F.

Figure: A- Pre Treatment photographs- Frontal at rest, Lateral,
Frontal with lips retracted. B- Custom in-house fabricated
impression tray. C- Impression recorded in putty. D-
Appliance - In place. E- Nasal Stent- front view, side view. F-
Post treatment photographs - Frontal at rest, Lateral

Outcomes: Exceptional outcomes were encountered
in terms of anatomical corrections as well as functional
ones. Anatomically, there was observed a significant
reduction of alveolar cleft width, improved
approximation of lip segments, improved projection of
the cleft-side nostril, enhanced nasal symmetry,
improved alar contour, and a lengthened columella.
Regarding functional outcomes, an elimination of
clinically significant nasal reflux of milk was observed
with discontinuation of feeding plate therapy. A
successful transition to conventional bottle feeding
was achieved. This all resulted in an improved
caregiver-reported feeding efficiency and caregiver
compliance during the treatment.

DISCUSSION

In comparison to the original Grayson’s design
and the neo CAD-CAM printed design, this
modification provided independent nasal and alveolar
force systems, continuous nasal molding regardless of
oral appliance wear, simplified appliance insertion
and removal, reduced appliance complexity and low-
cost fabrication using routinely available materials.

Biomechanically the traditional PNAM generates
reciprocal interactions between the nasal stent and the

molding plate.l1 The independent design eliminated
these interactions. The extraoral anchorage system
delivered a superiorly directed force vector directly to
the cleft-side nasal cartilage without transmitting
reaction forces to the oral appliance.?® This allowed
independent adjustment of nasal correction while
maintaining stable alveolar molding.*

The present case demonstrates three important
concepts. First, separation of nasal and alveolar
biomechanics may simplify appliance management
while preserving effective nasal correction. Unlike
traditional PNAM systems, the independent forehead-
anchored stent remained functional even during
periods when the oral appliance was removed.??
Second, the described modification was achieved
without CAD/CAM technology, three-dimensional
printing, or specialized laboratory infrastructure. The
technique, therefore, possesses considerable potential
for implementation in low-resource environments.%”
Third, integration of presurgical orthopedics with
simultaneous  vomer flap closure produced
meaningful functional benefits. Most PNAM reports
focus primarily on morphologic measurements. In
contrast, the present protocol resulted in the
elimination of nasal regurgitation and discontinuation
of feeding plate therapy.3® (Table).

Table: Comparison with  Conventional Presurgical
Nasoalveolar Molding (Grayson’s and Computer-Aided
Design and Computer-Aided Manufacturing)

Conventional
Presurgical .
Feature i s e il Present Technique
(PNAM)
Nasal stent Attached to oral plate Independent forehead
anchorage anchorage
Force systems Interdependent Independent

Specialized PNAM in

Fabrication CAD-CAM design

Conventional acrylic

0.

ONasal molding Interrupted Continues
during plate removal

Caregiver handling More complex Simplified
Dlglt.al technology Often desirable Not required
required

Functional feeding . .

outcome reported Rarely emphasized Primary outcome
Palatal strategy Variable Farly vomer flap

closure

*PNAM.: Presurgical Nasoalveolar Molding, CAD-CAM:Computer-Aided Design
and Computer-Aided Manufacturing

From a multidisciplinary perspective, the
combination of independent nasal molding and early
functional reconstruction represents a patient-centered
approach that prioritizes both anatomical correction
and quality of life. Long-term follow-up of PNAM
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with vomer flap combination strategy is required to
depict the longitudinal growth related anatomical
outcomes and whether this combination actually
reduces the burden of care and fiscal cost. Moreover,
prospective studies involving larger cohorts and long-
term follow-up are required to evaluate growth,
speech outcomes, and the future need for secondary
palatal  surgeries This report describes a
multidisciplinary = treatment protocol integrating
independent forehead-anchored nasal molding,
conventional alveolar molding, primary lip repair, and
simultaneous vomer flap closure in a patient with
complete unilateral cleft lip and palate. The approach
achieved favorable anatomical correction while
simultaneously improving feeding function and
eliminating a prolonged dependence on a feeding
plate. The technique represents a low-cost,
reproducible alternative that may be particularly
valuable in resource-constrained cleft centers.
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