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A modified presurgical alveolar molding technique 
for treatment of cleft in Down syndrome

Craniofacial clefts are extremely rare deformities. Tessier’s classification is a 
widely accepted system that is based on clinical, radiographical, and surgical 
observations. The Tessier No. 0 cleft most commonly affects the upper lip, nose, 
and palate. This case presentation aims to report the outcome of a modified 
presurgical alveolar molding (PAM) appliance used in the treatment of an infant 
with Tessier No. 0 cleft as an alternate approach to mold such defects before 
surgery. The modified PAM appliance consisted of reciprocal parts connected 
by a helix. The segments were approximated by stripping the appliance at 
the midline in a V-shaped manner and the force was exerted by the extraoral 
elastics. The procedure gave results in 8 weeks, which may be regarded as 
a reasonable duration. The anterior cleft gap, which was 13 mm before the 
treatment, was reduced to 3 mm after the treatment by using modified PAM 
appliance. On a 21-month follow-up period, oral reshaping was regarded 
successful due to stability of the improved oral mold.
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INTRODUCTION

Craniofacial clefts are extremely rare congenital de-
formities1 with an average incidence from 1.4 to 4.9 
per 100,000 births.2 They are caused by the incomplete 
fusion of different embryonic prominences that are re-
sponsible for facial development during the prenatal 
eight weeks of life. Many factors, such as neural crest 
central disorganization, external pressures, oligohy-
dramnios, amniotic bands, hematoma, and teratogens 
may constitute the etiology.3,4 Midline facial clefts were 
initially defined in 1823 by Bechard that result from the 
incomplete fusion of the medial nasal processes that 
form the intermaxillary segment.5 

The widely accepted classification system of craniofa-
cial clefts was proposed by Tessier. Tessier’s midline cleft 
is termed No. 0 and may affect all the facial structures 
along the midline, including the upper lip, premaxilla, 
and nose.6

Performing the presurgical alveolar molding (PAM) or 
presurgical nasoalveolar molding (PNAM) in the neona-
tal period presents a major advantage by increasing the 
effectiveness of surgery that facilitates the cleft closure 
and nasal reshaping. Although studies concerning PAM/
PNAM treatment in infants with unilateral or bilateral 
cleft lip and palate have been reported, however, an ex-
tensive literature research revealed no studies regarding 
PAM treatment in infants with midline clefts.7-11 Thus, 
the purpose of this case presentation was to report the 
effects of a modified PAM appliance used in the treat-
ment of an infant with a Tessier No. 0 cleft and to pro-
vide an alternative approach for shaping cleft lines in 
these patients.

DIAGNOSIS AND ETIOLOGY

A 7-day-old patient with Down syndrome (Trisomy 
21) and midline cleft was referred to our clinic with dif-
ficulty in feeding. He was being fed through a nasogas-
tric probe until the referral. The family history did not 
indicate clefts or consanguineous marriage, which might 
have been a probable cause for the cleft. The mother 
was the primary source for the detailed medical history 
of the infant. She reported no substance abuse (e.g., 
smoking, alcohol, drugs, medications) before or during 
her pregnancy. The infant was a third male child in the 
family. He had failed the hearing test. Furthermore, in-
traoral and extraoral examinations of the infant revealed 
an absence of the premaxillary bone, caudal septum, 
prolabium, and the columella (Figure 1) confirming the 
diagnosis of Tessier No. 0 cleft. A written informed con-
sent was obtained from the patient for the publication 
of this case report.

TREATMENT OBJECTIVES

Our objectives were as follows: a) to eliminate or re-
duce the risk of aspiration while feeding by providing a 
separation between the oral and nasal cavity, and b) to 
facilitate the surgical procedure by approximating the 
palatal segments.

TREATMENT ALTERNATIVES

There are two different approaches for the treatment 
of infants with cleft lip and palate. The first approach is 
waiting for the growth of the infant for operation and 
the second approach is to reshape the lip, the palate, 
and the nose to facilitate the surgical procedure. The 
second approach is considered better than the first ap-
proach to the infant's benefit.11

TREATMENT PROGRESS

An oral impression (Figure 2A) with type C silicon-
based impression material (Zhermack zetaplus - putty 
and light body) was made in a clinical setting where an 
airway emergency could be handled. A stone cast was 
formed based on the impression (Figure 2B). A 0.8 mm 
stainless steel helix was attached to the posterior end of 
the appliance. Extra caution was exercised regarding the 
position and dimension of the helix so as not to disturb 
the infant’s palate. After the undercuts on the stone 
cast were sealed with wax, an acrylic appliance was 
fabricated with the arms of the helix within the body of 
acrylic, using cold cured acrylic (imicryl-O 80 orthodon-
tic acrylic). An acrylic button was formed on the ante-
rior aspect of the appliance (Figure 2C). The planned 

Figure 1. Pretreatment photograph.
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treatment procedure is demonstrated in Figure 3 and 4. 
The helix connected the right and left segments of the 
appliance including the button (Figure 3A). The inner 

part of the acrylic appliance, including the button, was 
designated for the removal process by stripping it from 
both the right and left segments of the appliance (Figure 

Figure 2. A, Polyvinyl silox-
ane impression of the infant’s 
maxilla. B, Stone cast. C, Mo-
dified presurgical alveolar 
molding appliance.

A B C

Figure 3. Procedure of the modified presurgical alveolar molding (PAM) appliance. A, The purple line demonstrates that 
PAM appliance consists of two reciprocal parts. B, The red line demonstrates the boundaries of the acrylic area to be 
stripped. C, The red area demonstrates the acrylic region that has been removed. D, The green area demonstrates the 
acrylic region where additions were made.

A B C D

A B

C D

Figure 4. Demonstration of the activation of the modified presurgical alveolar molding (PAM) appliance. A, Passive state 
of the modified PAM appliance after placement. B, Application of the force provided by right extraoral orthodontic elas-
tic to the left surface of the button of modified PAM appliance. C, Application of the force provided by left extraoral 
orthodontic elastic to the right surface of the button of modified PAM appliance. D, Approximation of the two separate 
parts of the modified PAM appliance with the forces provided by orthodontic elastics.
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3B). The midline surfaces of the appliance were trimmed 
from the right and left segments in a V-shape manner 
at each visit (Figure 3C). The stripping process included 
0.5–1 mm reduction in the posterior part that was clos-
est to the helix and 1.5–2 mm in the anterior part of the 
appliance. Acrylic in the midpalatal part of the appliance 
was removed to create a V-shaped opening in the pas-
sive state of the modified PAM appliance. The infant’s 
weekly follow-ups allowed for the necessary observa-
tion of progress (Figure 3B and 3C). The final step of 
the treatment required addition of acrylic to strengthen 
and reshape the appliance for balanced retention of the 
lateral sides of the button because the selective removal 
procedure reduced the acrylic button size (Figure 3D). 
Extraoral orthodontic elastics (American orthodontics la-
tex elastics, 3/16 inch, 6½ oz) and sterilized strip bands 
(3M Steril-Strip 6 mm × 100 mm) were used on both 
sides to allow for oral retention of the appliance, as well 
as sealing the cleft gap (Figure 4). The infant’s mother 
was instructed to replace the elastics and the bands 
daily. 

TREATMENT RESULTS 

The infant demonstrated poor adaptation during the 
initial phase, which might have been caused by unsuc-
cessful parent cooperation that was later improved by 

parent–specialist communication. Two months after the 
initiation of the treatment, the anterior cleft gap was 
reduced from 13 mm to 3 mm, as a result of successful 
compliance (Figure 5). The gap between the right and 
left segments of the palate was substantially closed. 
Another outcome of the modified PAM appliance use 
was provision of a separation between the oral and the 
nasal cavity that reduced food aspiration risk. After the 
cleft gap was reduced, we tried to reshape the nostrils 
with Graysonʼs PNAM technique used for bilateral cleft 
lip and palate in our patient. The nasal molding at-
tempt failed due to a lack of compliance, and the nasal 
reshaping process was postponed until the surgical clo-
sure of the lip. The lip surgery was performed when the 
infant was 4 months (Figure 6). Nostril retainers (Koken) 
reshaped the nostrils following lip surgery, but unfor-
tunately, parent cooperation could not be obtained on 
the second attempt too. The palate closure surgery was 
performed when the infant was 9 months. The infant 
successfully passed the hearing test performed after the 
palate surgery. With resultant stability of the changes 
seen after a follow-up period of 21 months demonstrat-
ed that oral reshaping with the modified PAM appliance 
was successful (Figure 7).

Figure 5. Two months after 
modified presurgical alveolar 
molding appliance therapy.

Figure 6. After lip surgery.
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DISCUSSION

Cleft lip and palate might be syndromic or non-syn-
dromic. In this case, the cleft lip and palate were associ-
ated with Down syndrome and a Tessier No. 0 cleft. The 
maxillary and nasal deformities were more severe for a 
Tessier No. 0; therefore, it was expected that the treat-
ment would represent difficulties, resulting in compro-
mised results.

It is essential to provide immediate treatment to in-
fants with cleft lip and palate as early as possible due 
to the higher plasticity of the cartilage at birth which 
is caused by the high maternal estrogen in the infant’s 
first 6–8 weeks, this provides an easier reshaping process 
for the tissues.12 The treatment objective is to aid the 
reshaping of the alveolar segments.7-10,13-15 The infant 
presented in this report had missing premaxillary bone, 
caudal septum, prolabium, and columella. Modified 
PAM appliance was used to reduce the gap between the 
alveolar segments of the maxilla in infant. In the pas-
sive state of the modified PAM appliance, there was a 
V-shaped opening between the segments of the appli-
ance. Stripping was performed in a progressive manner 
from the posterior to the anterior surfaces. The acrylic 
stripping in our protocol assisted in the approximation 
of the palatal segments that resulted from the transmis-
sion of forces to the two-piece modified PAM appliance 
through the use of extraoral orthodontic elastics. One of 
the greatest challenges in stripping was the formation of 
premature contacts on the surfaces of the left and right 
segments that faced each other. Additional acrylic was 
required to supplement the lateral sides of the button to 
prevent it from breaking. 

The mechanism of the modified PAM appliance and 

the fan type screw appliance function may resemble 
each other. The main difference between the mecha-
nisms is the reverse activation of the fan type screw (the 
force applied when the screw was reversed and the gap 
was reduced) through the extraoral orthodontic elas-
tics. The sterile strip band that comes from the right 
cheek area pulled the left side of the appliance by the 
extraoral orthodontic elastics and the strip from the left 
side of the patient’s cheek pulled the right part of the 
modified PAM appliance; thus, this system enables to 
approximate the two separated parts of the appliance to 
come together by the forces that are transmitted by the 
orthodontic elastics. While the force was applied to the 
two parts of the modified PAM appliance through the 
extraoral elastics to reduce the cleft gap, the modified 
PAM appliance was secured in the patient's oral cavity 
employing a sterilized strip band to the cheeks.

Examples of different methods include several per-
spectives on the PAM treatment. McNeil13 used the serial 
appliance method to align the alveolar segments. Hotz 
and Gnoinski15 performed a technique involving the se-
lective removal of acrylic from a passive acrylic appliance 
to guide the palatal growth and decrease the cleft gap. 
Georgiade and Latham14 designed a pin-retained active 
appliance to pull the premaxilla backwards, while widen-
ing the posterior segments for infants with bilateral cleft 
lip and palate. However, certain drawbacks were pre-
sented in the literature by researchers on the use of the 
Latham appliance system, including the high cost of the 
system, the requirement of sedation due to its invasive 
nature, and inability to focus on nasal cartilage deformi-
ties while using this system.11 The modified PAM tech-
nique is a specific noninvasive procedure presented as 
a hybrid of the best features of Grayson’s and Latham’s 
techniques for alveolar molding. This procedure com-
bines Grayson’s approach to acrylic addition and remov-
al, and Latham’s active force application during the pro-
cedure. The purpose of acrylic removal in the modified 
PAM procedure is to reduce the cleft gap by assisting 
the palate’s growth towards the area that the acrylic was 
removed, as underlined and applied in Grayson’s pro-
cedure. The purpose of adding acrylic in the modified 
PAM procedure is to support the button's lateral sides to 
prevent it from breaking. The modified PAM appliance 
differs from the appliance used in Grayson’s procedure 
by the method of force application and is similar to the 
one used in Latham’s procedure that utilizes active force 
generation with extraoral elastics. Another distinct fea-
ture of this procedure is non-invasiveness, like Grayson, 
whereas the Latham procedure is invasive.

Further development of these methods included lip 
and nose reshaping. Grayson7 is credited for the term 
“PNAM” for this procedure. Its objective is to provide 
a better start for surgery by reshaping the lip, palate, 

Figure 7. Twenty-one months after modified presurgical 
alveolar molding appliance therapy.
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and nose. In the PNAM method, reshaping is achieved 
through the removal of the hard acrylic from the acrylic 
appliance in the direction where movement is desired 
while integrating the soft denture base material in the 
opposite direction. Furthermore, the nose is also shaped 
after cleft segments are approximated together, which 
differentiated this approach from previous methods.7-10 
Before the lip surgery, Grayson’s PNAM technique for bi-
lateral cleft lip and palate was applied to reshape nostrils 
in our patient. However, due to lack of cooperation, the 
nasal reshaping process was postponed until the surgical 
closure of the lip. Nostril retainers (Koken) were applied 
after lip surgery. In the literature, another innovative ap-
plication of the PNAM method is where the appliance is 
based on a computerized program. This method allows 
for a more flexible monitoring schedule for both physi-
cians and patients by extending the intra-appointment 
duration.16 Generally, patients are monitored through 
weekly follow-ups.7-10 The computerized PNAM method 
allows more parent engagement in the process by trans-
ferring the responsibility of replacing the appliances in 
certain periods to parents because regular clinical visits 
might present challenges and hardships both physically 
and financially for the patient.16 Various researchers de-
scribed extraoral nasal reshaping methods such as Dyna-
Cleft or extraoral nasal molding, separate from the oral 
appliance.17,18 In our patient, after the alveolar segments 
and the lips were brought closer, nasal reshaping proce-
dure was attempted to reshape the nostrils as the infant 
lacked a premaxillary bone, caudal septum, prolabium, 
and columella. Successful nasal molding using Grayson’s 
nasal stent and nostril retainer could not be performed 
in our patient due to cooperation issues with the par-
ents.

The anterior cleft gap, which was 13 mm before the 
treatment, was reduced to 3 mm after the treatment, 
and the lips were brought closer. Contrary to a random-
ized controlled clinical study concluding that alveolar 
reshaping was not necessary before surgery with regards 
to long-term effects on dentoalveolar structures,19 the 
successful immediate and 21-month follow-up clinical 
outcome with the approach presented herein may favor 
studies reporting a positive effect of PAM on dentoal-
veolar structures.7-10

CONCLUSION

Individual modifications and adjustments may be re-
quired in addition to routine procedures in line with the 
specific needs of special situations such as Tessier No. 0. 
This approach provides increased comfort and an effec-
tive process in reducing cleft gaps for infants.
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