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Orthodontic Treatment of Amelogenesis Imperfecto
Patients: Two Cases of Hypoplastic Type

Nathaphon Tangjit* Suwannee Luppanapornlarp* Chavalit Sujaritviriyakul**

Abstract

Amelogenesis imperfecta (Al) is a rare inherited disorder characterized by abnormal formation of the

enamel or external layer of the crown of teeth. This anomality is a group of hereditary conditions that can

be divided into four major types: hypoplastic Al, hypocalcified Al, hypomaturation Al and hypomaturation-

hypoplastic Al with taurodontism. Orthodontic treatment in a patient with amelogenesis imperfecta could be

problematic due to quality and quantity of enamel surface. This article presented 2 cases: smooth and pitted

hypoplastic types of Al undergoing orthodontic treatment. Because this type of Al showed normal calcification

with thin enamel, the preparation of tooth surface before bonding fixed appliances and management in

removing appliance were performed conventionally. Neither the multiple bond failure nor the enamel damage

had been presented throughout the treatment. These two cases were successfully treated with conventional

orthodontic appliances. However, the management required an interdisciplinary approach.

Keywords: Amelogenesis imperfecta, Hypoplastic, Interdisciplinary, Orthodontics

Introduction

Amelogenesis imperfecta (Al) is a complicated
group of conditions that demonstrate developmental
alterations in the structure of the enamel. This condition
causes teeth, in many levels, to be unusually small,
discolored, pitted or grooved, and prone to rapid wear
and breakage. Other dental abnormalities are also
possible. Enamel formation or “amelogenesis” is under
genetic control that Al is defected in the genes encoding
enamel resulted in inheritable malformations of enamel
by mutation and altered expression at some genes."”

In fact, Al is not associated with defects in other parts

of the body or other health problems.”

Etiology

Dental enamel is a highly mineralized tissue
with over 95% of its volume occupied by large, highly
organized, hydroxyapatite crystals. The formation
of this highly organization occurs in ameloblasts
through the interaction of a number of organic matrix
molecules including several genes such as enamelin
(ENAM), amelogenin (AMELX), ameloblastin (AMBN),
tuftelin (TUFT), amelotin, dentine sialophosphoprotein
(DSPP), enzymes such as kallikreind (KLK4), and
matrix metalloproteinase 20 (MMP20). The ENAM,
AMELX, and MMP20 genes provide instructions for

manufacturing proteins that are essential for normal
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tooth development.“® Most of these proteins are
involved in the formation of enamel which is the
hard, calcium-rich material that forms the protective
outer layer of each tooth. The ENAM gene represents
approximately 1% to 5% of enamel matrix, and
mutations of the ENAM gene have been correlated
with some autosomal dominant and recessive
patterns of hypoplastic amelogenesis imperfecta,
ranging from minor pitting to diffuse generalized thin
enamel.”” The MMP-20 gene codes for a proteinase
named enamelysin; mutation of this gene has been
reported to associate with the autosomal recessive
pigmented hypomaturation variant of amelogenesis
imperfecta.“? The mutation of protease KLK4 has
been also reported to be involved with some forms
of hypomaturation amelogenesis imperfecta. Both
enamelysin and kallikrein 4 are thought necessary
for the removal of enamel matrix proteins during the
maturation stage of enamel development.“'” Another
strong report is the AMBN gene that codes for the
protein ameloblastin, which constituted about 5%
of enamel matrix. Although, it is not proven to be
associated with amelogenesis imperfecta, this gene
locus is strong candidate for some of the autosomal

"9 The distal-less homeobox 3

dominant patterns.
(DLX3) gene is in a group of genes that code for a
number of proteins that are critical for craniofacial,
tooth, hair, brain, and neural development; mutation
of this gene has been associated with the hypoplastic-
hypomaturation variants of amelogenesis imperfecta
with taurodontism.”'® Recently, FAM83H gene (Family
With Sequence Similarity 83, Member H) is believed
to be involved in the formation of enamel, although
the function of the protein produced from this gene

is unknown.*?

5 ooulau fua vawu UA 6 a.l 2559|

Classification

Amelogenesis imperfecta varies in clinical
appearance that depended on the pattern of
inheritance, the mutation involved, expression of matrix
proteins and biochemical changes associated with
the mutation. Many classifications of Al have evolved
since the original classification of “hypoplastic” and
“hypocalcified” types was established in 19454
Until now, the multiplicity of classification systems
which based primarily or exclusively on phenotype
can be confusing, and it is not always possible to
cross-reference between the various subtypes used,
or to know which classification system might have
been applied to a particular case.” It is urged on
researchers to classify Al conditions by genome and by
subsequent biochemistry for ultimately usefulness."”
Because many studies have been reported that pattern
of inheritance, abnormal phenotypes and molecular
disorders, biochemical analysis of the enamel, etc,
should be taken into account, consequently the
number of Al subtypes mentioned in the majority of
the reports are at least 10 to 15 types.">" The widely
accepted classifications developed are mostly relied on
the phenotype and pedigree (i.e., clinical appearance
and apparent pattern of inheritance; Table 1). However
base on the clinical and radiographic basis alone, the
characteristics of Al can be divided into 4 major types:
1) hypoplasia appearance (enamel is thin and stained
with smooth or pitted surface, but normally calcified),
2) hypomaturation appearance (enamel is of normal
thickness, but of reduced hardness or harder than the
hypocalcified form and its color varies from yellow/
brown to red/brown), 3) hypocalcified appearance
(soft enamel that can be removed without difficulty),
and 4) Hypomaturation-hypoplasia with taurodontism

(Table 1).*" Other clinical features of Al that may
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Type | Hypoplastic

IA - Pitted autosomal dominant

IB - Local autosomal dominant

IC - Local autosomal recessive

ID - Smooth autosomal dominant

I[E - Smooth X-linked dominant

IF - Rough autosomal dominant

IG - Enamel agenesis, autosomal recessive

Type |l Hypomaturation

IIA - Hypomaturation, pigmented autosomal recessive

IIB — Hypomaturation, pigmented X-linked recessive

IC - Snow-capped teeth, X-linked

IID — Snow-capped teeth, autosomal dominant?

Type lll Hypocalcified

A = Autosomal dominant

[IIB — Autosomal recessive

Type IV

Hypomaturation — hypoplastic with taurodontism

IVA — Autosomal dominant

VB - Autosomal recessive

Table 1 Classification of Amelogenesis Imperfecta (Al) proposed by Witkop (1988)

be found are: delay in dental eruption, microdontia,
deviant crown and morphology, root resorption, short
roots, enlarge pulp chamber, pulp stones, dens in

dente, and tooth agenesis."”

Orthodontic Management in Al

Al management is often complex and takes a
significant amount of time especially in childhood to
early adulthood." Because clinical manifestations
of Al vary according to subtype and its severity®”,
the orthodontic treatment hence requires an

interdisciplinary approach."® For patients with

amelogenesis imperfecta teeth, enamel surface is
usually difficult to bond with brackets, and also it
creates the risk to damage the enamel when removing
appliance."®*” Moreover, the weakening in enamel
surface of Al has the effect of bond strengths which
are usually lower than that of normal enamel surface
in conventionally bonded (acid-etched)™. This leads to
multiple bond failures during treatment, and it needs
to step back to rebond these teeth consequently
increasing orthodontic treatment duration. The
malformation in enamel surface is another factor to
cause an inaccuracy in bracket position especially in

pre-adjusted appliance prescription. Thus the final
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positions of the teeth are essentially adjusted by
second and third order bends of orthodontic mechanic.
Many Al cases have been treated successfully with
conventional acid etch bonding methods, such as the
hypoplastic type of Al. Other types that have problems
of bond failures or difficulty of bracket placement are
suggested to use traditional banded appliance instead
of bonded bracket. Moreover, glass ionomer cement —
based adhesives are recommended to improve
appliance retention because it is less dependent on
microtag formation, and also help in the reduction of
further enamel demineralization. Preformed stainless
steel crowns with welded tubes or brackets are another
choice to prevent further decrease in vertical height and
also sustain the bite to aid in placing final restorations
after orthodontic treatment.

Debonding of the brackets can also cause
fractures to the fragile enamel, and must therefore
be performed with caution. The use of debonding
pliers to apply a shear or tensile force according to the
manufacturer’s instructions is still accepted. However,
pliers with narrow blades created sufficient debonding
strength and led to reduced force levels on the enamel
surface are recommended.”” The management of more
complex cases with severe malocclusion requires
team interdisciplinary approach. This report describes
two cases of patients with hypoplastic type of Al and

orthodontic management.

Report of Two Cases

Case 1. A 23-year-old male was referred to
the orthodontic clinic, Faculty of Dentistry, Mahidol
University for orthodontic treatment. No remarkable
findings were identified in his medical record including
no evidence of systemic disease, nutritional deficiency,
or drug treatments that may have affected dentition

structure during development. His chief compliant

was spacing of maxillary and mandibular teeth. From
intraoral examination, this patient presented with
generalized tooth discoloration, generalize spacing in
upper and lower dentition, loss of mandibular right
first molar, dental caries exposed pulp of mandibular
left first molar, mesial tipping of mandibular left and
risht molars. Posterior teeth were yellow in color,

but the enamel was hard (Figure 1). The panoramic

Figure 1 Case 1, pretreatment facial

and intraoral photographs

radiograph showed the absence of maxillary third
molars except impacted mandibular left third molar.
Mandibular left first molar showed caries exposed pulp
with rarified area at the apex (Figure 2). From lateral
cephalometric measurements, this patient presented
with skeletal type | tendency IIl (ANB = 0.5°), prognathic
mandible (SNB = 86.5°), and with open configuration
(MP-PP = 27°). Upper incisors were proclined (U1-NA
= 38.5°) and lower incisors were in normal inclination

(L1-NB = 30°, Figure 3). This patient was diagnosed as
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Figure 2 Case 1, pretreatment panoramic radiograph

Figure 3 Case 1, pretreatment cephalometric

radiograph and tracing

the skeletal type | tendency lll, Angle’s classification
Il malocclusion with spacing and hypoplastic type of

amelogenesis imperfecta.

Treatment Plan

This patient was planned with non-extraction
treatment except for impacted lower left third molar.
Mandibular left first molar was referred for root canal
treatment. The treatment objectives were to close
all spaces, to correct dental asymmetries, including
the correction of malocclusion to the ideal functional
molar occlusion with Class | canines. Bonding procedure
in this case was not differed from regular bonding.
Mandibular molar teeth were planned for uprighting
and distalization by orthodontic miniscrews to reinforce

the anchorage at the retromolar area.

Standard 0.022” x 0.028” edgewise brackets
with Roth prescription were placed in both arches
included molar teeth. In the lower arch, leveling and
alisnment phases were accomplished in the anterior
segment and premolar area. After that, the miniscrews
were inserted at the left and right anterior borders
of the ramus of mandible. Sectional archwires were
connected to mandibular molar teeth, and elastomeric
chains were used from miniscrews to upright and
distalize mandibular left first molar and right second
molar (Figure 4). When mandibular molars were upright,
a continuous archwire was placed for finishing phase
(Figure 5). During treatment, some brackets were
dislodgement due to other factors such as chewing

on hard food, not enamel surfaces of Al themselves.

Figure 4 Panoramic radiograph of case 1 after

uprighting lower molar teeth with miniscrews

(show only left miniscrew at the retromolar area)

Treatment Results

The patient’s profile was remained straight, and
well-aligned arches were obtained after orthodontic
treatment (Figure 6). All spaces in both dental
arches were closed. Molar relationships were super
Class | due to tooth-size discrepancy, however
canine Class | relationships were obtained with good

interdigitation. Posttreatment panoramic radiograph
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Figure 5 Treatment progress of case 1

treated with fixed appliance and conventional bonding systems (acid-etch)

Figure 6 Case 1, posttreatment facial and

intraoral photographs
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showed mandibular molars were upright and no root
resorption or periodontal bone loss (Figure 7). The

lateral cephalometric analysis and superimpositions

™ ¥ e
N L

LRSS L

i

Figure 7 Casel, posttreatment panoramic radiograph

Figure 8 Case 1, posttreatment cephalometric
radiograph, tracing, and superimposition;
(a) Cranial base, (b) Maxilla, (c) Mandible

(black = pretreatment; red = posttreatment)

after treatment showed the patient’s skeletal
relationship maintained as a skeletal type | (ANB =
1°, AO-BO = -0.5 mm; Figure 8, Table 2). Maxillary and
mandibular incisors were in more normal inclination
(U1-NA = 31°, L1-NB = 24°). Tooth surface of affected Al
teeth were still normal hardness and smooth without

tooth sensitivity.

Case 2: A boy, aged 12.6 years, and his
parents presented to the orthodontic clinic, Faculty of
Dentistry, Mahidol University with the chief complaints
of dental crowding and discolored teeth. This patient
was in a good physical health. However, the family
history revealed that there was a similar problem of
the discolored teeth in the family line. The clinical
examination of this patient showed a symmetrical,
brachyfacial face with straight profile (Figure 9). The
intra-oral examination showed that this patient was
in the very late mixed dentition (second permanent
molars were not erupted yet). His oral hygiene was
fair with upper midline shift 2 mm to the left, a Class
| molar relationship on the right, and cusp-to-cusp
on the left. The maxillary canines were still in the
high positions, and lack of spaces for the alignment.
Maxillary lateral incisors were lingual displacement with
anterior cross-bite, and the maxillary dental arch was
slightly constricted. Teeth were stain with yellow to
brown in color, and most affected were premolars and
anteriors. Enamel was hard and the surface was pitted.
The panoramic radiograph showed all permanent teeth
were present without any pathology (Figure 10). From
the lateral cephalometric measurements (Figure 11),
this patient presented with skeletal type | tendency
Il (ANB = 0.9°, AO-BO = -3.6 mm), open configuration
(MP-PP = 27°, mandibular angle = 130.7° ). Upper
incisors were proclined (U1-NA = 34.8°) and lower

incisors were retroclination (L1-NB = 22.7°). This patient



Measurement Thai norm Pretreatment | Posttreatment Differences

NS-FH (°) 7+ 2.58 9 10 1
SNA (°) 84 + 3.58 87 88 1
SNB (°) 81 + 3.59 86.5 87 0.5
ANB (°) 3+ 2.50 0.5 1 0.5
AO-BO (mm) -2 +3.49 -0.5 -0.5 0
NS-MP (°) 30 + 5.61 33 32 -1
NS-PP (°) 9 +3.03 6.5 6 -0.5
MP-PP (°) 21 +5.25 27 26 -1
Mand angle 118 + 6.13 126 125 =1
U1-NA (°) 22 +5.94 38.5 31 -7.5
U1-NA (mm) 5+213 10 6 -4
L1-NB (°) 30 + 5.61 30 24 -6
L1-NB (mm) 7+ 222 8 6 -2
L1-MP (°) 97 + 5.97 90 87 -3
Ul-L1 (®) 125 + 8.03 111 122.5 11.5
Nasolabial angle 91 + 7.98 90 93 3
H-angle 14 + 3.83 15.1 12 =31l
L1-E plane (mm) 2+ 203 4 2 -2

Table 2 Cephalometric values of pre- and posttreatment of case 1



O J Thai Assoc Orthod Vol 6 Nol 2016 Nathaphon Tangjit et al.

Figure 11 Case 2, pretreatment cephalometric radiograph and tracing
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was diagnosed as the skeletal type | tendency IIl with
Angle’s Classification Il subdivision, upper anterior
crowding, and a hypoplastic type of amelogenesis

imperfecta.

Treatment Plan

The main treatment objective of this patient was

to expand the maxilla with rapid maxillary expansion
(RME) to relieve maxillary anterior crowding and
correct anterior cross-bite with full fixed orthodontic
appliance, and to obtain Class | molar and canine
relationships with normal overjet and overbite.
Because of the discoloration of the anterior teeth
and the young age of the patient, an interdisciplinary
consultation with a pediatric dentist, a restorative
dentist, and a prosthodontist were planned. After
ideal dental and skeletal relationships were achieved,
restorative treatment was required. Adhesive composite
restoration, glass ionomer cement, veneer front teeth
or crowns were explained to the patient for choices
of restoration. The importance of oral hygiene, caries
control, and cooperation was emphasized. The patient
was told to see the pediatric dentist periodically. The

patient and his parents gave their informed consent.

A RME was inserted to correct the mild transverse
discrepancy of the maxillary arch, to gain spaces
for the maxillary canines, and to correct anterior
crossbite of the maxillary lateral incisors (Figure 12 a).
Standard 0.022" x 0.028" edgewise brackets with
Roth prescription were placed on all maxillary and
mandibular teeth for leveling and aligning. To maintain
incisor torque and coordinate the dental arches,
rectangular stainless steel wires were used in both

arches. Because this patient presented with skeletal

Figure 12 Treatment progress of case 2

(a) using RME and (b) full fixed appliance.

type Ill tendency, mandibular growth had started and
accelerated with growth spurt; therefore Class Il elastics
were used to control horizontal growth. Finally, this
patient was told to wear the up and down elastics in

order to seat the cusps (Figure 12 b).

Treatment Results

The posttreatment photographs show that the
patient’s profile was still straight profile, and the anterior
crossbite was corrected to normal overjet and overbite.
The posterior teeth illustrate good interdigitation, and
the correction of crowding. Molar and canine Class |
relationships were achieved on both sides (Figure 13).
The treatment time of this patient was 3.6 years. The
lateral cephalometric analysis after treatment (Figure
14 and Table 3) showed that the patient’s skeletal
was still within type | (ANB = -2.23°, AO-BO = -2.18
mm). The superimpositions (Figure 15) show the spurt
of horizontal mandibular growth slightly greater than
vertical growth (SNA = 82.18°, SNB = 84.42°). Maxillary
incisors were slightly proclined and mandibular incisors
were slightly retroclined (U1-NA = 39.8°, L1-NB = 19.67°).
Patient’s cooperation was good with care of his oral
hygiene. After debonding and retention, patient was
sent for restorative treatment of Al teeth: posterior

crowns of molars and veneers of maxillary front teeth.
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Figure Post-treatment panoramic radiograph

Figure 13 Case 2, posttreatment facial and Figure Post-treatment cephalometric radiograph

intraoral photographs

Figure 14 Case 2, posttreatment cephalometric radiograph and tracing.



NS-FH (°) 7+ 258 -2.15
SNA (°) 84 +3.58 81.70 82.18 0.48

SNB (°) 81 + 3.59 80.81 84.42 3.61
ANB (°) 3+ 250 0.89 -2.23 -3.12
AO-BO (mm) -2 +3.49 -3.57 -2.18 1.39
NS-MP (°) 30 + 5.61 34.37 26.02 -8.35
NS-PP (°) 9+3.03 6.58 5.74 -0.84
MP-PP (°) 21 +£5.25 27.79 20.28 -7.51
Mand angle 118 + 6.13 130.66 123.82 -6.84
U1-NA (°) 22 +5.94 34.85 39.80 4.95
U1-NA (mm) 5+213 9.16 9.99 0.83
L1-NB (°) 30 + 5.61 22.68 19.67 -3.01
L1-NB (mm) 7+222 5.60 5.51 -0.09
L1-MP (°) 97 + 5.97 87.50 89.24 1.74
U1-L1 (°) 125 + 8.03 121.58 122.76 1.18
Nasolabial angle 91 + 7.98 89.19 81.39 -7.80
H-angle 14 + 3.83 14.42 7.29 -7.13
L1-E plane (mm) 2+203 0.78 -3.25 -4.03

Table 3 Cephalometric values of pre- and posttreatment of case 2

{c)

Figure 15 Case 2, cephalometric superimposition; (a) Cranial base, (b) Maxilla,

(c) Mandible (black = pretreatment; red = posttreatment)
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Figure 16 Case 2, recall intraoral photographs at

3 years retention with restorative treatment of
maxillary front teeth. Posterior teeth show reduced

enamel surfaces with some fractures and caries.

Because of the high cost for complete restorations, he
wanted to do only maxillary incisor veneers. At 3 years
retention he was called back, and it was found that his
posterior teeth showed chips of enamel surfaces with
extended caries (Figure 16). However, his occlusion
was still in good interdigitation. This patient was told
to have immediately crown procedure of the remaining

affected Al teeth.

Discussion

Clinical problems of Al patients are usually
associated with esthetics, oral health with tooth
sensitivity, and dental caries. The interdisciplinary
treatments that usually involved are adhesive
restorative techniques with tooth-to reconstruction
bond properties and prosthodontic rehabilitation of Al
teeth. Consideration of Al patient’s treatment modality
includes a patient’s age, severity of Al, periodontal
condition, and financial implications for the patient’s
family, and long-term prognosis.”"*” Because of normal
enamel calcification, orthodontic management of
these 2 cases was considered to use conventional
resin composite bonding. Moreover, the information

of these defected teeth and how to manage them

Nathaphon Tangjit et al.

were told to motivate patients for good cooperation
and oral hygiene care.

Although these two cases were diagnosed as
hypoplastic Al, the case-1 patient came for orthodontic
treatment at the adult stage and the affected Al teeth
showed thin, hard, smooth, and glossy enamel, which
varied in color from white to cream-brown (Figure 1).
This patient’s clinical feature was subdivided into a
smooth autosomal dominant hypoplastic type (Table
1). While the case 2’s Al teeth showed small, discrete,
pinpoint-to-pinhead sized pits, which were arranged in
horizontal rows (Figure 9). The case 2’s clinical feature
was subdivided into a pitted autosomal dominant
hypoplastic type. In comparison, it seems that the
case 1 teeth with smooth glossy enamels were shown
lower severity than that of the case 2 with pitting surfaces,
and with aged. During treatment, some brackets of the
case 1 were dislodgement but no incidence of multiple
bond failures, while in case 2 multiple bond failures
were found and led to the increase of orthodontic
treatment duration. Soew et al.”” studied the effect of
acid-etching on enamel from different clinical variants
of Al and found that the pitted hypoplastic type
showed a predominant etch pattern of type 1 in which
the prism cores of enamel were preferential removed.
In contrast, no typical etch patterns were found from
the enamel affected by smooth hypoplastic variant.
Moreover, high failure rates of adhesive restoration
on Al affected teeth could be due to fractures within
weak enamel or dentin supporting the restorations.
In hypocalcified Al, pretreating the tooth surface with
5% sodium hypochlorite (NaOCl) for 1 minute would
remove excess protein to make the enamel crystals
more accessible to the etching solution resulting in
enhancing the bonding of orthodontic brackets to the

affected tooth.?**
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However, orthodontic treatments of these 2
cases were achieved; the case-1 patient treated with
miniscrews to upright molars, and the case-2 patient
treated with RME to correct crowding. Orthodontic
retentions were provided with wraparound retainers
in both cases, and the patients had been informed
of new retainers in case that the old ones were not
suitable with the restored Al affected teeth.

After orthodontic management, the cost of
restorative or prosthodontic treatments in the Al
patients was in consideration,?”” because the basic
health insurance could not cover the overall cost of
restorative and prosthodontic treatments. In case 2,
therefore the patient wanted the anterior teeth to be
restored first due to esthetics and financial limitation.
The recall 3 years after treatment photographs of case
2 showed that the posterior teeth had reduced enamel
surfaces and were prone to caries, while the case 1

was still observed without any problem.

Conclusion

The 2 cases report has been presented
to illustrate the fact that patients who have the
hypoplastic type of amelogenesis imperfecta can be
successfully treated with conventional orthodontic
appliances. The orthodontic management of Al patient
has special conditions to be considerate as describe
above. Moreover, the Al patients need to be continually
motivated during and after orthodontic treatment using
various techniques and appliances that aim to preserve

the fragile tooth structure.
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Class Il malocclusion is associated with deficiency of the maxilla, or the overgrowth of the mandible, or
the combination of both. The prevalence of this type of malocclusion in Asian population is 68% and the origin

of malocclusion is retrognathic maxilla. Because of deficiency in maxilla both in antero-posterior and vertical
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dimension, the mandible usually rotates upward and forward leading to prognathic mandible. Moreover, these

patients usually have dental compensation, anterior crossbite, traumatic occlusion, functional shift, abnormal

wear and gingival recession of lower incisors. To minimize these problems and provide favorable growth of

maxilla in class Ill growing patients, early orthopedic treatment should be provided. Moreover, the treatment

may improve facial appearance and reduce the chance of orthognathic surgery in the future. Treatment strategy

for class Il maxillary deficiency is to apply orthopedic forces to the maxilla to stimulate and redirect growth of

the maxilla in forward and downward direction. The appliances that are generally used are functional appliance,

rapid maxillary expander and protraction facemask. The purpose of this article is to provide an overview of

effectiveness of these appliances on skeletal and dental changes.

Keywords: Class lll, orthopedic treatment, maxilla

Introduction

Class Il malocclusion is associated with the
antero-posterior relationship deviation of the maxilla
and the mandible. It can be described as the deficiency
and/or a backward position of the maxilla, or the
overgrowth and/or forward position of the mandible,

or the combination of both.

The prevalence of this type of malocclusion
in European population (1-5%) is less than the Asian
(9-19%). Asian Class Ill malocclusion is usually of
retrognathic maxilla origin, whereas a high prevalence
of prognathic mandible is found among European
Class Ill patients." Moreover, another study investigated
the prevalence of dentofacial deformities in Asian
population and found that 68% of patients had skeletal
class Ill pattern.?

Class Il malocclusion is normally caused by an
interaction of hereditary and environmental factors.
The influence of the acute cranial base angle, short
and retrusive maxilla, prominent and prolong active
growth of mandible, and ventral position of the

mandibular articulation prohibit the occurrence of

Class Il malocclusion.” In addition, habits and mouth
breathing may play a role in excessive mandibular

growth.

Class Ill skeletal growth pattern of maxilla

Considering the Class Il maxillary growth,
the maxilla shows a retrusive position at an
early development stage and retains a constant
anteroposterior relationship to the cranial base
structures with continued development. The
horizontal A point movement is approximately 0.4 mm/
year which is less forward movement than 1.0 mm/
year in patients with a class | malocclusion.’

The percentage of children with maxillary
anteroposterior discrepancy problems increases from
26% to 44% to 37% as the dentition progress from
primary, mixed, and permanent dentition respectively.’®
So, class Il growth characteristics appear to persist
beyond the adolescent growth spurt into early
adulthood, and Class lll disharmony tends to worsen
with growth and this malocclusion is not self-corrected

at either the skeletal or the occlusal levels.
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Rationale and timing for growth

modification in class Il maxillary deficiency

Because of deficient maxillary growth in antero-
posterior and vertical dimensions, the mandible might
be expected to rotate upward and forward. This
feature leads to an even more mandibular prognathic
appearance. Class Il malocclusion is often accompanied
with an anterior crossbite, consequently, leading to
functional shift, abnormal wear of the lower incisors,
dental compensation of mandibular incisors, thinning
of the labial alveolar plate and/or gingival recession. To
minimize these problems and provide a more favorable
environment for future growth, early orthopedic
treatment is needed. Moreover, this treatment may
simplify phase Il comprehensive treatment and reduce
the necessity for orthognathic surgery and can improve
lip posture and facial appearance.

It is impossible to move the mandible backward,
but moving the maxilla forward is possible by
protraction devices.” So, the treatment should be
performed to promote and encourage the maxillary
growth. The optimum treatment timing for class
I maxillary deficiency is at the time of maxillary
permanent incisors eruption, up to the age of 10.
Within this ages, the positive overjet and overbite can
provide the proper environment for maxillary growth
and it is easy and effective to move the maxilla

forward by sutural growth.

Treatment strategies for class |l

maxillary deficiency

One treatment approach to Class lll maxillary
deficiency is maxillary orthopedics. This method

requires an application of orthopedic forces to the

maxilla to stimulate and redirect growth of the
maxilla in forward and downward direction. The
movement of maxilla is based on the sutural growth
concept. To move the maxilla into a more anterior
and inferior position, the force should be applied to
produce tensile force between sutural surface and
the bone should be added at the posterior and
superior sutures. Animal studies have shown that
maxillary protraction is possible. Dellinger® used two
Macaca Speciosa monkeys and reported that the
maxilla can be moved forward by means of 6 pounds
of force delivered for 7 days. Kambara’ used 300 g of
intermittent force on six Macaca Irus monkeys with five
controls and showed that the maxillary complex can
be displaced anteriorly.

A few clinical studies have shown that retruded
maxilla could be moved forward by extraoral forces.
Oppenheim’ suggested that a headgear with chin
cup can be used to protract the maxillary posterior
teeth. Improvement in the Class Il relationship of
the dentition by means of elastics attached to wires
on a chin cup using the neck or head of the patient
as anchorage has also been reported. Jackson et
al' reported that protraction headgear affected the
circumaxillary and deeper maxillary sutures. Haas'"
reported that rapid maxillary expansion (RME) produces
a slight forward movement of point A and a slightly
downward and forward movement of the maxilla.
According to McNamara'” and Turley'’, RME may also
serve to interrupt the maxillary suture system and
enhance the protraction effect of the facemask. So,
treatments that affect the suture can be used for
maxillary protraction such as functional appliance,

RME, protraction facemask.
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Functional appliance: Frankel Ill Functional
Regulator

The Frankel IIl (FRIII) regulator is the functional
appliance acting on maxillary complex by the muscle
force. The vestibular shields of this appliance are place
in the depth of the sulcus to stretch the periosteum
and facilitate forward development of the maxilla.
The effectiveness is dependent on patient cooperation
and wearing them full time. The effect of this appliance
is minimally in the change of maxilla position, but
mainly on dental movement and backward rotation

of mandible."

Rapid Palatal Expansion (RPE) or Rapid
Maxillary Expansion (RME)

Maxillary expansion has been advocated as an
important part of maxillary protraction with facemask
therapy. Rapid palatal expansion is easily accomplished
in a growing patient because the less interlock of
the sutures and leads to downward and forward
movement of A-point of approximately 1.5 mm, more
significant widening at the canine-premolar region
than at the molar region, and downward and
backward rotation of the mandible, thus increasing
lower face height.”

The benefits of RPE include correcting crossbite,
splinting the maxillary dentition as a unit for maxillary
protraction, and disarticulation of the circumaxillary
sutures that pronounces the orthopedic effect.

But from a clinical trial'®

, both the expansion and
the nonexpansion groups demonstrated significant
skeletal change relative to the control group: there
was no significant difference in the skeletal correction

achieved in expansion and nonexpansion group.

Protraction facemask therapy

The one of common and popular appliance

Sarayut Jearapongpakorn et al.

to correct the class Il malocclusion with maxillary
deficiency is the orthopedic protraction facemask
appliance. The facemask has an adjustable anterior
wire that can produce a downward and forward pull
on the maxilla by elastics that angle to the occlusal
plane about 30 degrees. Maxillary protraction usually
requires 300 to 600 g of force per side. Patients are
instructed to wear the appliance for 12 hours per day."’

The facemask applies tensile force on the
circumaxillary sutures and thereby stimulate bone
apposition in the suture areas. So, the facemask is
effective in late primary and mixed dentition when
the sutures are still smooth and broad (8 to 10 years
of age).”®

The treatment effects of the protraction face
mask appliance are a combination of skeletal and
dental changes of the maxilla and mandible. The
maxilla moves downward and forward with slightly
anticlockwise rotation of palatal plane as the result
of protraction force; at the same time, upper posterior
teeth are extruded and upper anterior teeth are
proclined. Consequently, downward and backward
rotation of the mandible is occurred and improves the
maxillomandibular skeletal relationship in the sagittal
dimension but results in an increase in lower anterior

facial height."

Biomechanic considerations for maxillary,

protraction

The results from the facemask are different
upon patient’s cooperation and application.
Considering the force system, four important factors
for adjustments of the protraction facemask are
magnitude, direction and point, duration of force, and
force constancy.”

First, the force applied to the maxilla disassociates
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the sutural articulation and leads to the apposition
and resorption process, resulting in displacement of
maxilla. So, the more interdigitation of suture that
more interlock with age, the higher force is needed to
achieve the movement of maxilla.

Second, the center of resistance of maxilla is
located between the root tip of the maxillary first
and second premolars.”’ By determining the point of
protraction force, the vertical dimension of the face
can be manipulated. A force below the level of the
occlusal plane may be more desirable to rotate
the mandible downward and backward in class Il
deepbite patients.

Third, daily wear time depends also on the age
of the patient. In preadolescent patients, 10-12 hours
of use per day is sufficient. In adolescent patients, it
may be necessary to increase the wear time to 12
to 16 hours per day. The latter group may also have
problems with compliance.

Last, the force applied with elastics should
be measured at the beginning to determine the
desired force level. Patients should be instructed to
use fresh elastics as much as possible for constant
force level because elastics has force degradation

50-70% in 24 hours after use.

Alternatives for maxillary protraction

Besides the basic type of the protraction
facemask, there are a various alternatives, fixed and
removable, for protraction of maxilla, correction
of anterior crossbite, and providing the proper
environment for maxillary growth. With the fixed
appliances, the need for patient compliance is
reduced, and effectiveness of treatment outcome
is increased. The fixed appliance like Quick fix with

2x4 appliance can produce the forward movement
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of upper incisors and correct anterior crossbite.
Nevertheless, the orthopedic effect for protraction of
maxilla from this appliance is questionable because
the appliance is acting only on the teeth and the
produced force is not orthopedic force.”” Whereas,
Fixed Reverse Labial Bow” and Alternate Rapid
Maxillary Expansion and Constriction (Alt-RAMEC)**
have been designed to produce the orthopedic
force but need the particular components and skill
to use these appliances. Alt-RAMEC was designed to
maintain mid-palatal suture stimulation for longer
period compared with rapid palatal expansion (RPE),
leads to achieving greater maxillary protraction in
class Ill growing patients.” To activate the appliance,
the expander is activated 1 mm per day, one
week for expansion and one week for constriction.
This procedure is repeated for 7-9 weeks and use
intraoral springs for class Ill correction.”

Regarding removable appliances that have
been modified from the protraction facemask,
these appliances have been designed for patient’s
comfortable, easy to fabricate, and reduce the
undesirable effect from the protraction facemask like
over proclination of upper incisors, rotation of palatal
plane, or the less orthopedic effect. Examples of
these appliance are TTBA (the Tandem Traction Bow
Appliance)”’, Lever-Hook Edgewise Arch for Midfacial
Protraction”®, Mini-Maxillary Protractor for Class |ll

Correction.”

Limitation of maxillary protraction

The outcome of the early treatment is variable
and dependent largely on many factors such as cause
of the deformity and the age of the initial intervention.
There have been numerous reports about the effective

of orthopedic protraction facemask appliance. From
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many of previous studies in treatment effect on  dentoalveolar change by proclination of upper incisors

the maxilla, a greater portion of the changes from as shown in table 1.

this appliance are not orthopedic, but rather be

Author/year Tx time (months)  Appliances Treatment Effect

Sung SJ & Biak HS 7-13 8-9 RPE+ Delaire’s A-point horizontal change 2.15mm

/1998 *° facemask Ul horizontal change 3.37mm

GuY etal /2000* 85 10.6 RPE+reverse HG Skeletal change 23%, Dental change 77 %

Nartallo-Turley PE & 8.3 10 RME+Facemask SNA change 2.35 degree
Turley PK /1998 ** U1 horizontal change 1.75 mm
Ngan P et al/1996% 8.1 6 RPE+Facemask SNA change 1.3 degree

U1 - SN change 3.4 degree

Table 1: The treatment effect of maxillary protraction therapy on maxilla and upper incisors
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From the study of Gu et al 2000%, the skeletal
changes contributed 23% and dental changes
contributed 77% of overjet correction in the reverse
headgear group during the total observation period.
Comparing to 2x4 group, dental changes appeared to
contribute more to the total overjet correction. At the
end of treatment, there was no significant difference
in the position of the incisors between the two
groups.

From the study of Sung et al 1998%, the effects
of protraction facemask on upper incisors were
proclination and relative intrusion. In protraction
facemask group, upper incisors were displaced
forward 3.4 mm while the movement of A point
that represent the displacement of maxilla was
2.15 mm; the dental effect was about 2 times of
skeletal effect. In vertical dimension, upper incisors
were displaced downward 1.85 mm, compared with
2.6 mm in normal growth of class | untreated patients.
These results can be showed that the face mask
cannot accomplish the forward and downward
movement of maxilla as the amount and direction of
normal maxillary growth and may lead to un-esthetic
results.

About the stability of treatment, studies found
that 2 year follow up showed the settling of the
occlusion and no relapse of the anterior crossbite.*
* However, from the study of Baccetti’’, relapse
following treatment has been seen in certain patients
after growth has been completed. Although, amount
of forward and downward maxillary displacement
measured at A-point were greater than that in the Class |
control group during treatment period. However, during
the observation period of 1 year following protraction,
the amount of maxillary gsrowth in the protraction group
was found to be less than the control group, indicating

the possibility of short-term relapse.
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Furthermore, some of the appliances used
can be uncomfortable by extraoral component that
placed on forehead and chin at least half of a day,
and the treatment time can be long. Consequently,
the cooperation from many of these patients may be

poor, negatively influencing the treatment effects.

Conclusion

In growing patients with class Ill malocclusion
and maxillary deficiency, forward and downward
movement of the maxilla is the main treatment
objective of growth modification. To achieve this goal,
many appliances have been designed and used for
protraction of maxilla in proper amount and direction.
Although the treatment outcomes of protraction
facemask vary and may not exhibit the expected
results, it is commonly used because any extent of
downward movement of the maxilla will result in
mandibular clockwise rotation that can reduce class Il
skeletal discrepancy. The patient cooperation is one of
the major factors for the treatment effect. The more
complication and uncomfort of using the appliance, the
less children cooperation. In the future, there should
be new appliances which are comfortable, easy to use,
need less patient cooperation and can produce the
amount and direction of maxillary movement similar
to or better than protraction facemask as alternative

treatment options for these patients.
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Difterences in Pain Perception Associated
with Selt-ligating and Conventional Bracket:
a Systematic Review

Norbu Penden Wangchuk* Pawan Kobkitsakul* Thitinop Riyatanon* Passiri Nisalak**

Pornrachanee Sawaengkit** Rochaya Chintavalakorn** Nita Viwattanatipa**

Abstract

Objective: The aim of this study was to systematically compare pain perception between conventional
(CB) and self-ligating brackets (SLB).

Method: 3 major electronic databases, namely Scopus, Pubmed and Web of Science (IS,
were searched over the period until July 2015. Each databases were searched by using the term (“self-ligat*”)
AND (“conventional bracket” OR “conventional brace”) AND (“pain” OR “discomfort”). Initially, titles and
abstracts screening were done and selected according to the inclusion and exclusion criteria, followed by
retrieval of the full-texts. Articles that fulfilled the selection criteria were identified for this systematic review.

Result: Eight studies met the inclusion criteria, including 6 randomized controlled trial and 2 clinical
control trial. Half of the included studies reported no statistically significant difference between CB and
SLB in term of pain intensity. The claims of superiority of self-ligating brackets were supported by two
studies while the rest were in favor of conventional bracket.

Conclusion: From this systematic review regarding differences in pain perception associated with
self-ligating and conventional bracket, it is still inconclusive which bracket system serves its purpose best in

term of reduction in pain perception.

Key word: conventional brackets, self-ligating brackets, pain, discomfort, orthodontic treatment
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Introduction

It seems logical that pain and discomfort are
inevitable during the course of orthodontic tooth
movement which has been reported a number of
times in various journals and articles.

When it comes to choosing the type of bracket,
two sets of bracket system are generally available
namely the self-ligating and the conventionally
ligated bracket type. While the self-ligating claims of
superiority in providing fuller arch wire engagement
with low frictional force between the bracket and
the arch wire, it also boasts of requiring less chair
side assistance and allowing faster arch wire
insertion and removal . It also reports promotion
of periodontal health and a reduction of overall
treatment time and a similar decrease in required
appointments “?. But one aspect they both share in
common is the ability to cause pain and discomfort
which most of the times has resulted in poor patient
compliance and discontinuation of treatment often
raising fear in the uptake of orthodontic care *”.

Several researches compared the therapeutic
efficiency, friction, speed of archwire changes,

therapeutic time and initial alignment of the

Norbu Penden Wangchuk et al.

mandibular arch between self-ligating and
conventional brackets including studies of pain and
discomfort and oral health related quality of life
in patients wearing conventional and self-ligating

&1 A randomized clinical trial studied the

brackets
oral health related quality of life in both self-ligating
and conventional bracket system and found out
that no bracket system offers superior quality of life in
related to oral health ' It is therefore in our interest
to compare the two bracket systems in pain and

discomfort perception.

Materials & methods

Selection criteria

The inclusion and exclusion criteria were
provided in Table 1. To be included, the study had
to be a randomized clinical trial (RCT) or clinical
controlled trial (CCT), however, the split mouth study
design was excluded from the review. The retrieved
study should report the outcome in terms of pain
intensity, including visual analog scale (VAS) or any
other equivalent scales, and compare the different
between treating with conventional bracket and self-

ligating bracket.

Inclusion criteria
1. Study design: randomized clinical trials (RCTs) or
controlled clinical trials (CCTs).
2. Participants: patients with full-arch, fixed, and
bonded orthodontic appliances.
3. Interventions and comparators: orthodontic
treatment involved with any types of self-ligating and
conventional metal brackets.
4. Outcome measures: pain intensity during orthodontic

treatment.

Exclusion criteria
1. Non-English publication.
2. Studies not conducted in clinical setting, included
in vitro and animal studies.
3. Split-mouth study design.
4. Review, systematic review, and editorial commentaries
articles.
5. Study with no comparison group or not comparing
between conventional metal bracket and self-ligating

bracket.

Table 1. Inclusion and exclusion criteria.



Search strategy

According to Figure 1, this systematic review
was conducted based on the Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses
(PRISMA) statement. Articles were searched through
the following electronic databases: (1) Pubmed, (2)
SCOPUS, and (3) Web of Science, covered the period
until July, 2015. Each databases were searched by

using the term (“self-ligat*”) AND (“conventional
bracket” OR “conventional brace”) AND (“pain”
OR “discomfort”).

After compiling the list of included studies,
each article was examined independently by at
least 2 reviewers (KP, RT, PWN). The articles were
selected based on consensus agreement between

reviewers on the above criteria. The first screening

Fig 1. PRISMA flow diagram.
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step was performed by reading through the title
and abstract. If the reviewers could not decide on
the study’s eligibility by examining the title and the
abstract, its full text was retrieved.

Data extraction

The data were extracted from each study
independently by using tabular form (Table 2).

The information extracted was based on the
following criteria:

1. Study design characteristics: the name of
the first author, year of publication, and design of
the study.

2. Participant characteristics: number of
participants, gender of participants, mean age of
participants

3. Interventions including: bracket type,
sequence of arch wire used.

4. Outcome characteristics: type of scale used

to record the pain intensity and time period taken

to record the same, and results as interpreted.

Description of studies

49 articles were identified from the electronic
database search, 14 from PubMed, 18 from Scopus
and 17 from Web of Science. 28 duplicated articles
were removed by the Endnote program (Version X7,
CA, USA) followed by manually double check.
According to the inclusion and exclusion criteria,
10 full-text articles were retrieved after titles and
abstract screening. The full texts were assessed,

2 of them were excluded due to the non-English

Norbu Penden Wangchuk et al.

publication and no comparison group in the study.
Finally, 8 articles were included and evaluated in
this systematic review (Fig 1.).

Six of eight included studies were RCT that
the subject allocation was generated by randomization.
All the studies measured pain or discomfort
perception using the different method, visual analog
scale (VAS), verbal rating scale (VRS) and a self-
administered questionnaire associated with the oral
health-related quality of life. VAS is the most frequently
used among the studies.

Conventional bracket was compared to Damon

12-16

self-ligating bracket in 5 studies and SmartClip
self-ligating bracket in 2 studies'” . Another study
used 3 types of bracket: B, In-Ovation R (active
self-ligating bracket, ASL), and Damon 3MX (passive

self-ligating bracket, PSL) brackets'".

Comparing the pain intensity between
self-ligating and conventional bracket

In our finding from the 8 included studies, it
was clear that there was variety with regard to the

12,13

results. Two studies ~ " reported significant difference

in favor of self-ligating brackets, while 2 studies'” '®
showed statistically significant difference in favor of
conventional, in which one of them had no clinical
significant difference, however, the remaining 4
studies'” '** demonstrated no significant difference
between self-licating and conventional brackets.
Interestingly, Fleming et al'’ demonstrated that
SmartClip showed more pain perception significantly

during the insertion and removal of archwire than

conventional brackets.
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Overall pain experience at each time
interval

Different levels of discomfort and pain were
reported at different time interval that varied in each
study with the use of single arch wire and sequence
of arch wires among the two bracket systems.

Most of the articles reported the critical pain
perception occurred during the first seven days after
the placement of the arch wire regardless of the
bracket types. The peak in pain intensity obtained
within the first 24 hours, thereafter, it decreased
significantly until the third day which was followed by
a gradually decrease till the seventh day.

1213 which found

There were two articles
statistically significant difference in level of pain at
every time interval in terms of bracket type, on the

other hand, two articles %

reported no statistically
significant difference in level of pain among the two
bracket types with regard to time interval. Scott et
al ' found no statistically significant difference
during the first day, however, statistically significant
difference were found to arise starting from the
third until the seventh day. The statistical data from
Rahmans’ study '® was not available with regard to
bracket type compared to time interval. Zhou et al
' presented no statistically significant difference in
pain experience only at seventh day; however, there
was no information available for the first and the third
day. Another article by Othman et al ' did not provide
the data on our interested time period.

Discussion

Self-ligating brackets were claimed to deliver
less discomfort and pain. Pringle '* suggested that this
could be due to the method of ligation used that
allowed the archwire to pass through adjacent brackets

without being forced against the slot base.

To test such claims in evidence-based medicine,
the criteria must be strictly employed to lessen
as much biases as possible. According to several
studies, pain experienced during archwire application
were varied at different site in oral region. Pain
was perceived more anteriorly than posteriorly ' %
and maxillary than mandibular * that is why the
split-mouth design was excluded from the review,
because, it could result in inaccuracy of the reported
pain.

How the pain was measured was an essential
part of the evaluation. Various methods had been
suggested as an effective tool to evaluate pain
perception, which included visual analog scale (VAS)
? numerical rating scale (NRS) *

(VRS) *, and McGill pain questionnaire (MPQ) ,

, verbal rating scale

although the latter had not been widely explored in
orthodontics.
One of the most frequently used methods to

21517 \which was

measure and evaluate pain is VAS
a unidimensional scale. It allows patient to mark
a location on the line relating to the level of pain or
discomfort. The advantages of VAS are easy to use,
no need on verbal or reading skill, can be used in a
variety of settings, freedom of choice to choose the
pain intensity, providing a smooth continuous of pain
intensity and high compliance rates % **. Although,
the small differences of VAS score can be identified as
statistically significant, the minimum clinically significant
difference VAS score is 13 mm *. On the other hand,
there were also some reports on higher number of
errors with increasing age and other impairments
making VAS less applicable in the cognitively
impaired °"*. VRS scale has been widely used to
evaluate pain intensity; unfortunately, it does not

gain much attention in orthodontics. The process



required patients to choose provided term, ranging
from “No Pain” to “Worst Pain Imaginable”, that suit
their pain levels. Generally, 4 to 7 response categories
were used and considered to be equally effective as
VAS.

In addition to these standard scales, oral
health-related quality of life (OHRQoL) *, which is
a multidimensional construct that assesses various
aspects of subjective evaluations, including “Physical
pain” domain, may be another tool to evaluate pain
intensity. However, due to its recent emergence, one
may question validity of the method on reporting pain
intensity.

However, some types of pain are complex (such
as, cancer pain, osteoarthritis pain, or pain causing
from TMD) and require a multidimensional assessment
to evaluate the pain experience, instead of, VAS and
NRS, which are both unidimensional scale. One might
be questioned whether patients with orthodontic
treatment are able to discriminate between pain and
other factors, such as ulceration and irritation created
from the sharp portion of the brackets themselves that
interfere with their function.

Three studies ' ' discussed the relationship
between age, gender and pain perception that
showed no statistically significant relationship among
those factors by patients treated with orthodontic
fixed appliance.

This insignificant effect of gender corresponded
with some previous studies ***. In contrast, other
studies found that, women reported higher discomfort
or pain levels than men ***" %,

No statistically significant between age and pain
was reported in previous study *°. On the other hand,
there were some conflicting conclusions of correlation

between age and pain perception; several studies found

significant correlation with adult perceiving higher
pain than adolescents °"*. Moreover, other study
found that adolescents reported a higher level of pain
than pre-adolescents and adults *.

Most studies presented that the pain was
perceived after 4 hours of initial archwire placement
and reached the peak of discomfort at 24 hours.
Then the pain significantly decreased for 2-3 days and
further gradually decreased until returning to normal
by 5-7 days ** ™" > This finding showed the same

direction with numerous previous investigations **"

# 35-38.

Since presented malocclusion of each
samples and initial archwires placement were
diverse, the force activated would vary between
each individual sample which theoretically should
affect the level of pain. However, studies comparing
various archwires to determine differences in pain
perception showed no statistically significant results.
No difference in the intensity, prevalence, or duration
of pain between different archwires was found ' * .
Recent study by Abdelrahman et al *, which was in
agreement with previous studies, showed that there
were no significant differences in pain perception in
terms of incisor irregularity and three different formed
of NiTi archwires inserted.

In terms of biological response, Yamaguchi et al
“ reported that the Damon bracket, comparing to the
conventional bracket at 24 hours, showed significantly
less amount of released substance P (SP), one of the
inflammatory mediator involved with orthodontic
tooth movement; however, there was no significant
difference at 1 and 168 hours. This finding may
support the idea that self-ligating brackets are
advantageous in reducing inflammation and pain.

Based on this ground, there seem to be a controversy,
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in both between pain intensity study themselves and
between pain intensity and inflammatory marker.

Conclusion

There seems to be conflicting results in pain
experiences from self-ligating and conventional
brackets and, above all, those published results were
faced with difficulty explaining the overall perceived
pain from different orthodontic brackets. Further
well-designed studies are required for an appropriate
conclusion regarding this issue. Studies based on
biologic response might provide some insights and
better precision according to the exacerbated pain,
although these markers may not truly reflect perceived

pain.
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