Indian Journal of Dental Sciences.
December 2013

Issue:5, Vol.:5

All rights are reserved

www.ijds.in

Original Article

Indian Journal

of Dental Sciences

E ISSN NO. 2231-2293

Effects Of Maxillary Protraction And Frankel
Appliance Therapy On Craniofacial Structures
And Pharyngeal Airway

Abstract

Introduction: The objective of this study was to investigate the effect of maxillary protraction and
Frankel appliance on pharyngeal airway dimensions and craniofacial structures.

Materials and Methods: Twenty one patients (8 male and 13 female) with skeletal Class Il
malocclusion were included in this study and were evaluated by the use of lateral cephalograms
obtained before and after treatment.

Results: A significant increase occurred in the maxillary forward position. Mandibular forward
movement and downward and backward rotation were inhibited. In addition, the upper incisors
were proclined significantly (P < 0.05). When the pre treatment and post treatment groups were
compared, the upper airway linear measurements and the nasopharyngeal area (PNS-AD1,
PNS-AD2, SPS) had significantincreased in the post treatment group.

Conclusion: Treatment in class Il patients with a maxillary protraction and Frankel appliance

contribute to a significantincrease in the upper airway dimensions.
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Introduction

Class Il malocclusions are considered to
be among the most challenging
malocclusions to treat because of the
unpredictable and potentially
unfavorable nature of growth in patients
with this skeletal pattern. Skeletal class
III malocclusion is characterised by
maxillary undergrowth, mandibular
overgrowth or the combination of both
conditions. Studies have shown that
greater prevalence of skeletal class III
malocclusion in subjects of Asian
ancestry'™” (4-19%) in comparison to
European and north American ancestry
B 0.02- 12%).

The influence of the soft tissues on
craniofacial growth has been discussed in
the orthodontic literature for many years.
Because of the close relationship
between the pharynx and the dentofacial
structures, a mutual interaction is
expected to occur between the
pharyngeal structures and the dentofacial
pattern, and therefore justifies
orthodontic interest. It has been
demonstrated that there are significant
relationships between the pharyngeal
structures and both dentofacial and
craniofacial structures at varying
degrees.” It has been also suggested that
skeletal class III with maxillary

hypoplasia is a cause of upper pharynx
constriction."”

Maxillary advancement by reverse
headgear has been considered a major
treatment option in young growing
patients.”" Many studies demonstrated
that maxillary advancement by reverse
headgear stimulates the forward
displacement of maxilla; reduce forward
displacement of mandible, clockwise
rotation of the mandible, retroclination of
mandibular incisors and proclination of
maxillary incisors.""""'" Although
many studies have reported the skeletal
and dental changes associated with
treatment using reverse headgear, but
only a limited number of studies have
been reported on the relationship
between maxillary protraction and
pharyngeal size."”""” It has been reported
that saggital airway dimensions could be
increased by the stimulation of forward
maxillary growth, but only short term
treatment results have been reported on
relationship between maxillary
protraction and airway size. Thus the
purpose of this study was to investigate
the long term effects of treatment with
reverse headgear in patients with anterior
cross bite and skeletal class III
malocclusion due to maxillary deficiency
on sagittal pharyngeal dimensions.
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Materials And Methods

The sample consisted of 21 patients (8
boys and 13 girls) who were treated with
a reverse headgear appliance. The
patients were selected in the study based
on the following inclusion criteria:-

1. Skeletal class III malocclusion with
maxillary skeltal retrusion.

2. Comprehensive medical and dental
history ruling out any systemic
illness.

Patient with no history of previous
orthodontic treatment.

4. An anterior crossbite with a Class III
molar relationship.

5. Nomandibular displacement.

In order to obtain a forward movement of
the maxilla and maxillary dentition
during the treatment period, elastic forces
were applied between the face mask and
the hook which were given in the acrylic
splint between the maxillary canine and
lateral incisors .The splint was cemented
to maxillary arch with a minimum
thickness sufficient to open the bite to an
edge to edge incisal position.

The magnitude of protraction force was
approximately 400 gram per side and its
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direction was 30 degrees downwards
from occlusal plane. The patients were
instructed to wear the appliance 16 hrs
per day. All the patients were treated until
anormal overjet, class I molar and canine
relationship was obtained. The patients
were then placed on Frankel appliance
for 6 to 9 months. The mean age of the
subjects at T1 was 8.4years + 1.1 years,
and 10.6 years+1.6 years at T2. Treatment
changes were ecvaluated on lateral
cephalograms at T1 (pre treatment) and
T2 (post treatment after Frankel
appliance wear for 6 to 9 months). While
recording the lateral cephalograms,
patients were placed in standing position
with the FH plane parallel to the floor and
the teeth in centric occlusion. All of the
cephalograms were recorded in the same
machine with the same exposure
parameters .Values at T1 and T2 and the
difference between the two values were
evaluated for each variable .Reference
point and cephalometric variables used in
study for linear and angular
measurements are shown in Fig. 1 and
Table 1.

Results

The mean and stsnderd deviation of each
cephalometric variable at T1 and T2 and
of difference between (T2-T1) were
statisticaly analysed using paired t-test
and results are presented in Table 2.

The mean value of SNA significantly
increased from 76.94+.69 to 78.41+.47
degrees and SNB significantly decreased
from 79.38+.56 to 78.70+.35degrees.

The mean value of SN-MP (Go-Gn)
increased from 39.15+.76t039.17 + .86
degrees from T1 to T2 . The mean value
of Ul to SN increased from 103.90+.96 to

Table 1 : Variables used in cephalometric analysis

Cephalometric | Definition

Measurement

1.Sna Angle [ The angle between the anterior cranial base (SN) and NA line

2.Snb Angle | The angle between the anterior cranial base (SN) and NB line

3. Sn-mp Angle | The angle between the anterior cranial base (SN) and
mandibular plane (MP)

4.UiTo Sn The angle between long axis of maxillary incisor and the

anterior cranial base (SN)

5 LiToMp | The angle between long axis of mandibular incisor and

mandibular plane (MP)

6.Pns- Adl | The distance from PNS to the pharyngeal wall along the line

from basion to PNS

7.Pns-Ad2 [ The distance from PNS to the adenoid tissue along the line
from PNS to the midpoint of the line intersecting basion (Ba)

to sella turcica

The distance of the midpoint of the line from PNS to tip of the
soft palate (P) to the horizontal counterpart on the posterior

pharyngeal wall along parallel line to Frankfurt horizontal

The distance of the tip of the soft palate (P) to the horizontal
counterpart on the posterior pharyngeal wall along the

parallel line to Frankfurt horizontal

The distance of the infersection points on the anferior and
posterior pharyngeal wall through Cv2ai along the parallel

ling o Frankfurt horizontal

109.12 £+ 1.06 degrees which was
statisticaly significant and indicated
proclination of of maxillary incisors,
whereas mean value of LI to MP
significantly decresed from 82.28 + 1.47
to 79.25+ 1.67degrees indicating lingual
tipping of lower incisors. As for airway
space measurement PNS- adl increased
by13.87 £ .46 to 15.04 .76 mmand PNS
ad-2 incresed byl9.57+ 47 to 21.20
+.7Imm which were statistically
significant. SPS increased from 11.08
+.88t0 12.30+.79 mm.

Discussion

This study evaluated the effects of face
mask followed by frankel appliance on
the skeletal morphology and upper
airway dimensions in subjects with
skeletal class III malocclusion. Early
treatment with maxillary protraction
appliance can produce good results in
patients having skeletal class III
malocclusion with maxillary deficiancy.
Treatment with face mask results in
forward displacement of maxilla and
maxillary teeth and reduces the forward
displacement of mandible """

The duration of daily face mask wear in
the literature varied from 8-16 hours with
a force between 400-1200 grams for 4-16
months. "M 1y the present study

Table 2 : Measurement values at T1 and T2 in each Variable
and the Differences between them

PreTl Post T2

Difference Sig.
(12-11)

Mean

Parameter

Mean
7841 | . 147
78.70 -0.68
39.17 | . 01 939NS
109.12 522 .000***
79.25 2302 | . o1
15.04 | . 117 000"+
2120 |. 1.62 .000***
1230 | . 1.21 .008**
954 | . 35 98NS

1084 | . T4 S4TNS

NS indicates not significant
*P <.05; ** P <.01; *** P< .001.

Mean
SNA 76.94
SNB 79.38
SN —Go 6n |39.15
UI-SN 103.90 | .
LI-mp 82.28
PNS-ADT  (13.87
PNS-AD2  [19.57
SPPS 11.08
1S 9.18
IPS 10.10

000"
001

the patients were requested to wear their
appliances for 16 hours a day, and forces
of 400 grams were applied on each side
.The Face mask thepay was discontinued
after the positive overjet and class I molar
relationship is achieved and the patient
were placed on Frankel appliance FR 111
for six to nine months.

The treatment changes were determined
using lateral cephalometric radigraphs.
Many limitations of the lateral
cephalograms have been discussed"”
particularly inadequate description of
airway in a two-dimensional radiograph.
Measurements in airway space, tongue
and hyoid bone using lateral
cephalometric radiographs were known
to have a correlation with those using CT
"I The use of lateral cephalograms for
the airway analysis is an established
tool."” Reproducibility of airway
dimensions on lateral cephalograms was
found to be highly accurate."” Although
three-dimensional imaging would be the
appropriate method for the evaluation of
pharyngeal airway dimension, the
technique is not available in all centres
and results in a relatively high radiation
dose."” Therefore; the conventional
lateral cephalogram remains a valuable
and reliable diagnostic tool in numerous
airway studies.

The face mask affected both the maxilla
and mandible .Significant increases were
measured in SNA (p<.001), indicating
saggital movement of upper jaw ,whereas
significant decrease was observed in
SNB angle (p<.001). These results are
compatible with the results regarding

maxillary protraction in the literature.
(819110} [11}14)
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In addition to the skeletal changes
concomitant effects of face mask on the
dentition can not be avoided because the
teeth provide the support for appliance. In
the present study maxillary incisors were
tipped labially by 5.22+1.31 which is
simmilar to reported by Hiyama et al >
(6.246.6) but more than reported by Kim
et al®” (mean 2.8). Mandibular rotational
changes as demonstrated with change in
SN — MP angle were not significant
statistically. This was in contrast to the
findings of Oktay and Ulukaya"” and
Hiyama et al”” who reported a significant
clockwise rotation of mandible after
maxillary protraction.

In the present study measurement of
nasophharyngeal space showed an
increase after the treatment with face
mask, where PNS -adl and PNS- ad 2
were increased by 1.17+.39 and 1.62+.53
respectively. These results were in
consistent with the results of Sayinsu et
al,”” Kaysinigz et al®’ and Lee et al™”
which showed an increse
nasopharyngeal space. Lee et a
reported a positive corelation change in
PNS adl (r=.529)and PNS ad 2 (r=.483)
with changes in maxillary unit length,
indicating that maxillary growth with
maxillary protraction appliance caused
increased nasopharyngeal space.
Mucedero et al* in a study evaluating
effects of maxillary protraction with or
without expansion on the sagittal
pharyngeal dimensions in class III
subjects did not find any significant
changes in oropharyngeal and
nasopharyngeal airway dimensions.
These findings were against the findings
in our study and may be due to the fact
that Hawleys retainer was used in the
maxilla after active therapy whereas we
used Frankel appliance for 6-9 months
after active therapy.

in
124

In the present study there was a signicant
increse in the superior oropharyngeal
space (SPS) simmilar to reported by
Kaygisiz et al®’. Ceylan and Oktay"
reported that oropharyngeal space
decreased with the increase in ANB
angle. Akcam et al®” reported that airway
space decreased in patients with
clockwise rotation of mandible. In this
study small clockwise rotation of
mandible did not cause the reduction of
oropharyngeal space. Changes in middle
and inferior pharyngeal (MPS and IPS)
spaces were not significant statistically,

which is in accordance with the studies of
Hiyama etal”” and Kaygisiz et al.””

In the present study maxillary protraction
applinance produced significant increase
in in the upper airway space ,especially at
the nasophyranx. Based on these findings
maxillary protraction treatment could
contribute to an increase in upper airway
dimension and improve the respiratory
function in patients with maxillary
hypoplasia.

Conclusion

Treatment in class III patients with face
mask in growing patients results in
improved nasopharyngeal and
oropharyngeal airway dimensions apart
from forward movement of the maxilla.
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