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Impact of Digit-Sucking Habit on the Hyoid Bone Position
in Nigerian Children.

Njokanma A, Otuyemi OD, Kolawole KA

Abstract

Background.: Digit sucking is the most common oral habit in children but its influence on the hyoid bone is not
well established. This study aimed to determine the effect of digit-sucking habits on the vertical and horizontal
position of the hyoid bone in Nigerian children.

Methods: Thirty children (4-12 years) with a digit-sucking habit were matched for age, sex and skeletal pattern
with 30 children without any oral habit. Lateral cephalometric x-rays were used to determine the hyoid position.
Data was analyzed using SPSS version 20.0. The percentages and frequencies of the categorical variables were
determined. Assessment for data normality was carried out using Shapiro-Wilk's test. The association between
categorical variables was determined using Chi-square and Fisher's exact test. Quantitative variables were
analyzed and presented as means and standard deviation when normally distributed and median with interquartile
range when skewed. Inferential statistics was done using the independent sample t- test to compare means.
Statistical significance was set at p<0.05.

Results: There was a difference in the vertical and horizontal hyoid bone position, reflected by a significant
increase in the mean values for the vertical and horizontal hyoid position in the digit-sucking group. (p<0.05).
Conclusions: The hyoid bone was significantly more inferiorly and anteriorly positioned in relation to the
mandible and the third cervical vertebrae respectively, (p<0.05) among children with a digit-sucking  habit.
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the structures above and below it, and not by the

muscles may affect the position of the hyoid bone

. 10
Introduction through the tongue and mandibular movements.

ral habits, including digit sucking, are The hyoid bone has shown considerable variation in

repetitive involuntary actions that utilize positions, notably adapting to antero-posterior

the oral cavity.' Digit sucking (DS) is the changes in head and mandibular positions." ™
most common form of oral habit  seen in children Adesina et al found the average values of the distance
and is considered normal in infants and young of Hyoid to mandibular plane (H-MP) to be 13.3mm
children.”* These habits can influence the developing + 11.6mm in a Nigerian adult population with Bi
occlusion and skeletal structures.’ maxillary proclination. Other values reported in the

literature include the H-MI values of 14.5mm =+
4.6mm vs 11.8mm + 3.1mm; hyoid-third cervical

The human hyoid bone is a horseshoe-shaped bone
located in the neck opposite the lower portion of the
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vertebra (Hy-C3ai) distance of 35.4mm + 5.6mm vs
29.0mm +4.3mm; and the hyoid - retrognathion (Hy-
Rgn) distance of 30.7mm + 7.4mm vs 31.9mm =+
6.3mm in a Colombian population of children with
digit-sucking habits vs the controls, respectively.

However, the hyoid position is not influenced by

. . . , 16
respiration or skeletal malocclusion.”™ '

Prolonged
digit sucking interferes with the correct motion of the
tongue and may result in an incorrect swallow pattern
17, 18

and tongue thrusting habit. An altered tongue
position may then influence the position of the hyoid
bone because of the attachment of the muscles of the

tongue to the hyoid.’

Despite the interest in the position of the hyoid bone,
there is a dearth of information on the possible
influence of digit sucking in the literature. Therefore,
the purpose of this study was to evaluate the impact of
digit sucking on the position of the hyoid bone  in
Nigerian children aged 4-12 years, who currently
indulge in this habit.

Materials and methods

Ethical approval was obtained from the Ethics and
Research Committee of the OAUTHC Ile-Ife,
Nigeria (ERC/2016/10/04) and signed informed
consent was obtained from the parents or guardians
of the subjects, while assent was obtained from
subjects aged 7-12."”

The sample size for this study was calculated
using the formula for calculating sample size for
comparative research studies.” The study sample
consisted of sixty subjects recruited from patients
who presented at the Child Dental Health clinic,
Obafemi Awolowo University Teaching Hospital,
Ile-Ife, Nigeria. They were divided into two equal
groups based on their eligibility (DS and non-DS

groups).

A pilot study was conducted to assist the calibration
of the investigator, to ensure appropriate data
collection and familiarize the investigator with the
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research protocol. Three subjects with digit-sucking
habits were recruited into the DS group. Three other
subjects who matched the subjects in the DS group
for age and gender and who did not have a digit-
sucking habit were recruited into the non-DS group.
The investigator obtained and traced the lateral
cephalometric radiographs of all subjects in the pilot
study. A consultant orthodontist who is an expert in
cephalometric studies also traced the same lateral
cephalometric radiographs. Inter-examiner
consistency was determined by calculating the intra-
class coefficient scores (ICC). The ICC score
calculated for all the cephalometric variables (hyoid
bone) in the pilot study ranged from 0.86 t0 0.91.

Subjects who met the following criteria were
recruited into the study. (1) Subjects aged 4-12 years
(2) Subjects who fell within the 5" to 85" percentile of
the Center for Disease Control BMI to percentile
chart” (3) Subjects whose parents gave consent.

Subjects who had a history of any other oral habit,
previous history of orthodontic treatment, history of
trauma, or congenital anomaly to the lips, face or
craniofacial complex were excluded from the study.

The subjects in the DS group were recruited from
patients who presented at the Child Dental Health
Clinic with a digit-sucking habit. They were matched
for age (+/- 12 months), sex, and skeletal pattern
(based on lateral cephalometric analysis) through a
convenience sampling method with a population of
patients who had no history of engaging in digit-
sucking habit (non-DS). Each participant was
weighed wearing light clothing on a digital weighing
scale, and their height measured using a stadiometer.
Body Mass Index, (BMI) was calculated using the
formula:

BMI= Weight (kg)
Height (m®)

The Center for Disease Control and Prevention
(CDC) chart” was used to categorize the BMI scores
into underweight (below the 5" percentile),
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normal/healthy (5"- 85" percentile) and overweight
(above 85" percentile). Only those patients within the
normal/healthy percentile range were recruited into
the study.

Information was collected via a questionnaire which
included the number of digits sucked, the periods of
the day the habit is practiced, the duration of the habit
(number of hours per day/ or years) and severity of
the habit based on the classification by Kolawole et
al.”

Standardized lateral skull radiographs were taken for
all the subjects using a Pan- Blue-Oris Machine
(BlueXTM Imaging SRL BLD XP PANCEPH

Table 1: Skeletal reference points and planes

Digit sucking and hyoid bone position

METRIC 71680000700 ASSAGO, ITALY). The
cephalometric radiographs were traced manually
using a sharp HB lead pencil on a 0.003” matte finish
acetate sheet placed over the radiograph and secured
with masking tape on an illuminated viewing box. All

radiographs were traced by the principal investigator
(AN)

Linear measurements were recorded in millimeters
(mm). The landmarks shown in Table 1 and Figure 1
were identified on the cephalometric radiograph of
each participant in this study and the values obtained
were compared between subjects in the DS group and
the non-DS group.

Measurement

Hyoid-Mandibular line.
(vertical position)

H-ML

Hyoid-third cervical vertebra ~ H-C3ai:
(horizontal position)
Hyoid-retrognathion H-Rgn:

Abbreviation

Definition

Perpendicular distance of the hyoid
point from the mandibular plane

Linear distance from the hyoid to the
third cervical vertebra

Linear distance from the hyoid to the

(horizontal position) retrognathion
Measurement Description
Vertical position of the hyoid bone H-MI
Horizontal position of the hyoid bone H-C3ai
Horizontal position of the hyoid bone H-Rgn

Figure 1: Diagram showing the cephalometric hyoid parameters measured.
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The random errors during tracing, landmark
selection, and measuring were determined by
repeating the tracings of 25 randomly selected
radiographs two weeks after completion of the
sample collection. Dahlberg's formula,”

was used to calculate measurement error, where d is
the difference in the measurement between the first
and second tracings and 7 is the sample size.” The
error of linear measurements were minimal, ranging
from 0.1 to 0.5mm. Systematic errors were
determined by using a paired t test and the differences
between the first and second measurements were not
statistically significant.

Data was analyzed using IBM SPSS version 20,
while the association between categorical variables
was determined using Fisher's exact test.

Digit sucking and hyoid bone position

Quantitative variables (vertical and horizontal hyoid
positions) were analyzed and presented as means and
standard deviation. Independent sample t-test was
used to compare the means of the various hyoid
positions between both groups. Statistical
significance was inferred at p <0.05 and based on a
95% confidence interval.

Results

Atotal of 60 subjects were recruited into the study, 30
subjects in each group, with each group comprising
l6 males and 14 females . The mean age of subjects
in the DS and non-DS group were 7.7 + 2.2 years and
8.1+2.1 yearsrespectively. There was no statistically
significant difference between both groups in age and

gender (p>0.05). (Table 2

Table 1: Skeletal reference points and planes

DS group Non-DS group Total %2 p-value
(n=30) (n=30)
n(%) n(%) n(%)
Age group (Years)
4-6 9(30.0) 8(26.7) 17(28.3) 0.466 0.451
7-9 16(53.3) 13(43.3) 29(48.3)
10-12 5(16.7) 9(30.0) 14(23.3)
Mean+SD 7.70+2.2 8.27+2.2 7.98+2.2 -0.682 0.320
Gender
Male 16(53.3) 16(53.3) 32(53.3) 0.000 1.000
Female 14(46.7) 14(46.7) 28(46.7)

tFisher's Exact test

Most of the subjects (25;83.3%) sucked while asleep
while 14 (46.6%) subjects sucked at other times
during the day (excluding school time). Four (13.3%)
subjects sucked across all three-time periods;

West Afr J Orthod. Vol. 8 No. 1 June, 2019

while at school, during the day, and while asleep. The
majority of the subjects (60.0%) had a moderate
digit-sucking habit while 16.7% and 23.3% had mild
and severe sucking habits respectively (Figure 2).
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B Mmid
. Moderate
Severe

5(16.7%)

7(23.3%)

18(60.0%)

Figure 2: Pie chart showing classification
of habit severity in the study population.

Digit sucking and hyoid bone position

Table 3 shows the comparison of the mean hyoid
bone position in the DS and non-DS groups. The
mean vertical linear distance between the hyoid and
mandibular plane (H-ML) and the horizontal position
(HC3ai) were significantly increased in the DS group
respectively when compared with the non-DS group
(p<0.05). However, the mean horizontal linear
distance between the hyoid and the retrognathion (H-
Rgn) was reduced in the DS group compared to
the non-DS group, although the difference was not

significant (p>0.05).

Table 3. Comparison of the mean hyoid bone position in the DS and non-DS groups

Hyoid bone
position
H-ML 11.23+3.6
H-C3ai 34.83+4.0
H-Rgn 31.93+6.9

Discussion

In this study the hyoid bone was significantly lower
(H-ML) and more anteriorly positioned (H-C3ai) in
the DS group compared to the non-DS group. This
supports the evidence from the literature that the
hyoid position changes in response to mandibular

" When the mandible moves

movement.
posteriorly, as a compensatory functional
mechanism, the hyoid bone is guided to an inferior
position to avoid compromising the airway space.”
During digit sucking, the tongue moves downward
and forward to allow for passage of air and the

mandible assumes an inferior and posterior habitual

DS group t-value p-value
Mean+SD

(mm)
9.43+2.8 2.205 0.031*
31.93+4.9 2.509 0.015%*
34.574£5.0 -1.703 0.094

position.” The anterior tongue displacement and
tongue thrusting associated with digit-sucking
habit'""* may also influence the position of the hyoid
bone due to the attachment of the muscles of the
tongue to the hyoid.” This may be responsible for the
more anterior position of the hyoid bone as observed
among the digit-sucking group in this study.

Salazar-Arboleda e al”’reported a significant increase
in the mean values of the vertical (H-ML) and
horizontal positions (H-C3ai) of the hyoid bone
among a population of children with a digit-sucking
habit, similar to the finding in this study. An inferiorly
positioned hyoid bone in respect to the mandible has

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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been reported in patients with reduced airway
dimensions.”"*Genta et al”’and Sforza et al”’reported
that a more inferiorly positioned hyoid bone is
strongly associated with the presence and severity of
obstructive sleep apnea syndrome (OSA) which is a
sleep disorder characterized by a repetitive collapse
of the upper airway during sleep. Their findings were
in agreement with other reported studies.™

This could possibly suggest that digit suckers are at
risk of developing OSA, which has been associated
with significantly impaired quality of life, poor
cognitive and social functioning, and high

31,32

morbidity.” " The possible association between digit-
sucking habits and OSA validates the need for proper
upper airway assessment in children with a history of
prolonged digit-sucking habit. Further research in
children with digit-sucking habits, which may entail
sleep studies are needed to explore any defined
relationship between the presence of digit sucking

and obstructive sleep apnea.

Although the intensity of the digit-sucking habit was
not assessed in the subjects of this study, the majority
of subjects sucked their digits mostly when asleep,
which could have influenced the intensity of digit
sucking.

One of the limitations of this study is the fact that
lateral cephalograms are limited by inherent errors
accompanying the two dimensional representation of
a three dimensional structure, including distortion,
differences in magnification, and superimposition of
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An Evaluation of Dentofacial Changes in Angle's Class 11
division 1 Patients using Advansync 2

Sanshavi PAR, Sunil M, Goutham B, Sanju S, Shetty BK

Abstract

Background: The purpose of the study was to evaluate the dental, skeletal, and soft tissue changes of Advansync 2

appliance using photometric analysis.

Methods: The sample size consisted of 15 patients who reported to the department of orthodontics, seeking fixed

orthodontic treatment. The effects of the Advansync 2 appliance were measured at two intervals.

Results: After the nine months, p-values were observed to be less than 0.5, therefore statistically significant for
parameters such as SNA, CO-A, WITZ, C0-Gn, ANB, UI-A (degree), LI-B (mm), LL-E plane, Nasolabial angle,
Mentolabial angle, Facial angle, and L lip to chin. P-values were however observed to be greater than 0.5, therefore
statistically insignificant for parameters such as SNB, C0-Go, Ul A(mm), LI B(mm), UL-EPL, H LINE, FMA, Nose
Tip angle, Nasofrontal angle, Nasomental angle, Upper-lip angle and U lip to chin.

Conclusion: AdvanSync 2 appliance brought about a change in Class II malocclusions through Co-Gn, Co-Go, ANB,
FMA, UI-A (degree), UL A (linear) LI B (linear), UL-E plane, LL-E plane, H LINE, Nose tip angle, Nasolabial angle,
Mentolabial angle, Nasofrontal angle, Nasomental angle, Facial angle, Upper lip angle, U lip to chin, and L lip to chin

after nine months of appliance delivery.

w
a
|
'_
o
<
-
<
zZ
(O]
o
(@)

Keywords: 3D Cephalometrics, Functional, Class 11, Compliance

Correspondence:

Sanshavi PAR

range of removable and fixed devices that are

designed to alter the position of the mandible, thus
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resulting in orthopaedic and orthodontic changes.
The Herbst appliance is a regularly used rigid fixed

Introduction functional appliance that has been studied and

For decades, orthodontic researchers have focused )
’ v 4 compared to the effects of other functional

on the treatment of class II malocclusions. Several . . . :

appliances in various researches. Herbst appliance
appliances, such as the Calibrated Force Module,
Alpern Class II Closers, Saif Spring, and CS 2000

Class II Springs have been used as alternatives for

has been modified into the Advansync appliance.
Since the Advansync appliance only uses the first

permanent molars, it may cure dental malocclusion

int ill lass I elasti ith coil spri t . . )
intermaxillary Class IT elastics, with coil springs pu and class II orthopaedic correction at the same time,

distal to the mandibular molars and mesial or distal to T
) ] _ ' saving time. (Figure 1)
the maxillary canines. Another intermaxillary The goals and objectives of this research were to

therapy option for growing patients with skeletal evaluate the dental and skeletal changes of

Class II division 1 malocclusion due to a retruded Advansync 2 appliance as well as the soft tissue

mandible is functional appliances. They include a changes of Advansync 2 appliance using

West Afr J Orthod. Vol. 8 No. 1 June, 2019 11
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PATIENT 1: COLOR PLATES

Figure 1: Pre treatment extraoral photographs

photometric analysis. Furthermore, the study
assessed the efficacy of Advansync 2 appliance in

Angle's class [T division 1 Patients.

Materials and Methods

This study was approved by the Institutional review
board (IRB/CIDS/294/2019). The proposed study
was explained to each of the selected patients and
his/her written consent was obtained prior to the
commencement of the study. The demographic
characteristics of each patient (age and sex) and
clinical parameters were recorded initially (Figure
2).

The sample size consisted of 15 patients who
reported to the Department of Orthodontics and
Dentofacial Orthopaedics with the chief complaints
of backwardly placed lower jaw and seeking

orthodontic treatment.

12

Evaluation of Class II/1 using Advansync 2 appliance

Pre-treatment and Post-functional lateral
cephalograms were taken. All the digital radiographs
were taken using SIRONA (ORTHOPHOS XG 5)
with the same operator. To make the radiographs
more uniform, all magnifications were set to 0%. One
investigator drew all the tracings and measurements.
Fixed orthodontic treatment started simultaneously
along with the fixed functional appliance. Following
the active phase of the treatment, the fixed functional
appliance was removed only after the minimum of a
three-month retention period. (Figure3)
Measurements were taken at two intervals
T0—Beginning of treatment phase

T1—-Completion of fixed functional phase (Figure 4)

A tripod supported a digital camera in the
photographic set-up. Adjustment of the tripod height
allowed the optical axis of the lens to be maintained
in a horizontal position during the recording, which
was adapted to each subject's body height. Each
patient was asked to relax in a standing stance, with
both arms swinging freely beside the trunk. The

subject was positioned on a line marked on the floor

Figure 2: Pretreatment intraoral photographs

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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Evaluation of Class II/1 using Advansync 2 appliance

Figure 3: Pre-treatment lateral cephalograph

and a vertical measurement scale divided into
millimeters was placed behind the subject, allowing
measurements at life size. (Figure 5)

A distance of 1.75 meters was always maintained
from the marking on the floor where the tripod was
placed to another marking where the subject was
made to stand. Before each recording, the operator
checked that the subject's neck and ear were all
visible, and their lips relaxed. A mirror was placed

3.5 metre in front of the subject, so the subjects can

Figure 4: Advansync 2 fixed functional appliance

look into the mirror with their lips relaxed to record
the right side profile in Normal Head Position (NHP)
(Figure 6). The photographic records were analyzed

Figure 5: Advan sync 2 appliance delivery
intraoral photographs

using the Photo shoot Adobe cc 2015, Standard

Edition. A mill metric paper gauge was attached to

the computer monitor, thereby producing a universal

background. Using the above-mentioned method, all

photographic records were scaled to life size and 12

landmarks located on the digitized image were used

to obtain all angular measurements. The same
operator undertook all procedures

(Figure 7).

Inclusion criteria:

1. Patients who were willing for
orthodontic treatment
(cooperative and gave consent).

2. Angle's Class II Division 1
malocclusion patients

3. Patients with Skeletal Class I1
malocclusion indicated by an

ANB angle greater than 4°

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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Evaluation of Class II/1 using Advansync 2 appliance

Figure 6: Post functional intra oral photograph

Exclusion criteria:

1. Patients with missing teeth (excluding third
molars).

2. Patients with syndromic or craniofacial
anomalies that affect craniofacial growth.

3. Patients with skeletal class I malocclusion.

4.  Patients with Angle's Class Angle's Class 11
Division 2, Angle's Class III malocclusion.

5. Patients who were not willing to participate

{who did not give consent}.

Sample size estimation

All the data were analyzed with MINITAB
VERSION 13.1 & SPSS Software .The result data
was provided as a mean + sd. For intra-group
comparisons (i.e. pre- and post-changes), a paired t
test with a utilized value of 0.05 or less was
considered for the result to be statistically
significant.

Sample size was calculated based on a study
conducted by Esen Ali Gunay et al titled: Evaluation
of the Immediate Dentofacial Changes in Late
Adolescent Patients Treated with the Forsus FRD.
Based on the comparison of required parameters, the
sample size was calculated using formula:

Z,=1.96

6’=0.0081

e =margin of error=0.0025

N=12.446=13

Results

For patients with Advansync 2 fixed functional
appliances, the mean of the cephalometric readings,
such as SNA, SNB, WITZ, Co-A, Co-GN, Co-Go,
ANB, FMA, UI-A (degree), Ul A (linear), LI-B
(degree), LI B (linear), UL-E plane, LL-E plane and
H LINE at the beginning of the treatment was
81.5333 + 4.37308, 84.8667 + 4.17247, 77.0000 +
5.18239, 105.1333 + 5.62985, 59.7333 + 7.56370,
5.5333 £ 2.99682, 4.6000 + 2.16465, 26.8667 +
6.40164, 31.4000 + 8.58404, 31.8667 + 7.81817,
7.3333 + 3.84831, 6.1333 +
2.87518, -.4667 + 2.23180, -
1.7333 £ .79881 and -.7333 +
2.15362 respectively
(TABLE1).

Figure 6: Post functional occlusal photograph
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Table 1. Comparison of effects of Advansync 2 fixed functional appliance between the beginning of
the treatment and nine months after appliance delivery using lateral cephalogram.

SNA Pre 81.5333 4.37308 0.010

Co-PtA  Pre 84.8667 4.17247 0.000

SNB Pre 77.0000 5.18239 0.415

Co-Gn Pre 105.1333 5.62985 - 0.000

Co-Go Pre 59.7333 7.56370 - 0.096

ANB Pre 5.5333 2.99682 0.001

WITZ Pre 4.6000 2.16465 0.000

FMA Pre 26.8667 6.40164 0.403

UI-Pt-A Pre 31.4000 8.58404 0.003

L1-Pt-B  Pre 31.8667 7.81817 0.032

UI-Pt-A Pre 7.3333 3.84831 0.082

L1-Pt-B  Pre 6.1333 2.87518 0.353

Ulipto E Pre -.4667 2.23180 0.086

LliptoE Pre -1.7333 .79881. . 0.002

H line Pre -.7333 153621. 0.673 0.512

*p value= 0.05; p value < 0.05 =significant; p value > 0.05 = non significant;

West Afr J Orthod. Vol. 8 No. 1 June, 2019 1
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Figure 9: Post-functional cephalograph

Figure 8: Post functional extra oral photograph

Figure 10: Pre and post functional photometric analysis
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After nine months of treatment with the Advansync 2
fixed functional appliance, the mean of the
cephalometric readings in the patients, for such
parameters as SNA, SNB, WITZ, Co- A, Co-GN,
Co-Go,ANB, FMA, UI-A (degree), UL A (linear), LI-
B (degree), LI B (linear), UL-E plane, LL-E plane
and H LINE, was found to be 78.2667 + 5.71298,
81.9333 £4.09646, 76.1333 + 5.84156, 110.3333 +
3.15474, 60.0667 + 7.24536, 3.4000 + 2.72029,
7333 £ 1.62422, 25.4667 + 2.13363, 26.2000 +
6.87854, 36.2667 + 5.68792, 6.7333 + 3.34806,
5.8000 + 2.30527, -1.1333 + 2.55976, -.2667 +
70373 and -1.0000+ 1.36277respectively.

C0-Gn, C0-Go,ANB, WITZ, UI-A (degree and mm),
LI-B (mm) UL-E plane, LL-E plane, H LINE and
FMA were found to have improved after nine months
of the Advansync 2 fixed functional appliance
delivery. On the contrary, SNA, SNB, CO-A and LI-
B (degree) were reduced after nine months of the

Advansync 2 fixed functional appliance delivery.

P-values were observed to be less than 0.05 for
parameters such as SNA, WITZ, CO-A, CO0-Gn,
ANB, UI-A (degree), LI-B (degree) and LL-E plane.
Consequently, the parameters SNA and LI-B
(degree) were observed to be statistically significant,
while the remaining parameters were highly
significant.

The p-values for SNB, C0-Go, UI-A (mm), UT A, LI
B (mm), UL-EPL, H LINE and FMA were
however observed to be greater than 0.05. Therefore,
the above-mentioned parameters were
statistically non-significant

For patients with Advansync 2 fixed functional
appliances, the mean of the photometric analysis
readings, such as Nose tip angle, Nasolabial angle,
Mentolabial angle, Nasofrontal angle, Nasomental

angle, Facial angle, Upper lip angle, U lip to chin and

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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L lip to chin at the beginning of the treatment were
81.6000 + 1.35225, 96.9333 + 3.97252, 84.7333 +
5.39135, 132.8000 + 9.84305, 129.4000 + 2.32379,
88.2667+.59362, 11.6000 +.82808, 7.0000 +. 37796
and 4.0667 +. 25820 respectively.

After nine months of the Advansync fixed functional
appliance treatment, the mean of the cephalometric
readings in the patients for such parameters as Nose
tip angle, Nasolabial angle, Mentolabial angle,
Nasofrontal angle, Nasomental angle, Facial angle,
Upper lip angle, U lip to chin and L lip to chin were
found to be 81.7333 £ 1.22280, 103.3333 +3.53890,
114.0000 +4.14039, 133.4000 + 7.06905, 129.3333
+ 1.91485, 89.8000 +. 86189, 12.4667 £+ 1.72654,
7.3333 +£. 81650 and 4.4000 +.50709 respectively
(Table 2)

All the parameters were found to have improved after
nine months of the Advansync fixed functional
appliance delivery. P-values were observed to be less
than 0.5 for parameters such as Nasolabial angle,
Mentolabial angle, Facial angle and L lip to chin.
Therefore, the above-mentioned parameters L lip to
chin were statistically significant while the
remaining were highly significant.

The p-values for Nose tip angle, Nasofrontal angle,
Nasomental angle, Upper lip angle and U lip to chin
were however observed to be greater than 0.5.
Therefore, the above-mentioned parameters were

observed to be statistically insignificant.
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Table 2. Comparison of effects of Advansync II fixed functional appliance between the beginning
of the treatment and nine months after appliance delivery using photometric analysis.

81.6000
81.7333

Nose tip angle Pre
(degree) Post

1.35225 -
1.22280

0.758
0.315 S

84.7333
114.0000

Mentolabial Pre
angle (degree) Post

5.39135 -
4.14039

0.000
19.29 (HS)

Nasomental Pre
angle (degree) Post

129.4000
129.3333

2.32379
1.91485

0.444 0.925
0.095 (NS)

Upper lip angle ~ Pre 11.6000

(degree) Post 12.4667

.82808 -
1.72654

0.084
1.857 (NS)

4.0667
4.4000

L lip to chin Pre
(mm) Post

25820 -
.50709

0.019
2.646 (S)

*p value= 0.05; p value < 0.05 =significant; p value > 0.05 = non significant

Discussion

This was a cephalometric and photometric study of
the dental, skeletal, and soft tissue treatment impacts
of the AdvanSync 2 fixed functional appliance in
treating Class Il malocclusions. As a result of these
dentoalveolar alterations, the occlusal plane was
rotated clockwise. All of the patients' overbite and
overjet were minimised and the soft tissue profile was

slightly improved. **

The Advansync 2 appliance produced its effect
through maxillary growth restriction and
dentoalveolar changes. This concurs with another
research by May H. EL Mofty et al. testing the
equivalent appliance. The purpose of this study was
to compare the skeletal, dentoalveolar, and soft tissue
impacts of the Advansync functional appliance to
intermaxillary NiTi coil springs in the treatment of
growing people with Class II division 1

. 1,7,8,9
malocclusion.
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The maxillary restriction was the major skeletal
impact of the AdvanSync 2 appliance. This concurs
with another research by Al-Jewair et al. testing the
equivalent appliance. Al-Jewair et al. showed a 3.3°
decrease in SNA, a 3.3 mm decrease in A-Na perp,
and a 1.8 mm rise in maxillary length (Co-A) (from
natural growth). Maxillary dentoalveolar changes
with the AdvanSync 2 in our investigation were like
the past examination, with no critical changes
contrasted with the untreated controls (except for a
slight incisor extrusion, undoubtedly because of
fixed appliance mechanics)'™'""?. Mandibular
dentoalveolar changes were additionally reliable
with the past investigation, with the AdvanSync
patients displaying incisor protrusion and
proclination and molar mesialization contrasted with
their separate control groups. However, Al-Jewair et
al. revealed huge mandibular molar extrusion with
AdvanSync contrasted with the controls; this was not
found in our examination. This might be due to the
advances in biomechanics of AdvanSync 2 over
AdvanSync. The noticed dentoalveolar changes with
the AdvanSync 2 were predictable generally with
those detailed in investigations including the Herbst
and the MARA."”" Chitra et al, * derived similar
conclusions from another research. They also stated
that pre and post pubertal patients showed similar
results, which most likely are a combination of
skeletal and dentoalveolar changes. ™"

According to Celikoglu et al,” skeletal Class II
malocclusions due to mandibular retrusion can be
treated with removable or fixed functional
orthodontic appliances. However, all those
appliances cause protrusion of the mandibular
incisors, thus limiting the skeletal contribution to
overjet correction compared to the Advansync 2.""*"”
The results of the present study showed that patients
treated with the Advansync 2 fixed functional
appliances had better C0-Gn, C0-GO, ANB, FMA,

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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UI-A (degree), Ul A (linear) LI B (linear), UL-E
plane, LL-E plane, H LINE , Nose tip angle,
Nasolabial angle , Mentolabial angle , Nasofrontal
angle , Nasomental angle, Facial angle , Upper lip
angle , U lip to chin , L lip to chin after the nine

months of appliance delivery.

A limitation of this study is that only two time points
before the treatment phase and nine months after
functional appliance removal was included. A time
point at fixed orthodontic treatment should have been
recorded. The lower incisor proclination has
increased drastically and has not been recorded in the
database as of date and was one major finding in this
study.

We restricted our study to AdvanSync 2 fixed
functional appliance while numerous different
modalities are accessible. Usually, appliances should
be chosen for their probability of satisfying the
individual patient necessities dependent on sound

evidence.

Conclusion

AdvanSync 2 appliance was effective in normalizing

Class II malocclusions.

AdvanSync 2 corrected Class II malocclusions
through changes in Co-Gn, Co-Go, ANB, FMA, UI-
A (degree), UI A (linear) LI B (linear), UL-E plane,
LL-E plane, H LINE, Nose tip angle, Nasolabial
angle, Mentolabial angle, Nasofrontal angle,
Nasomental angle, Facial angle, Upper lip angle, U
lip to chin, L lip to chin.
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Orthodontic Treatment and Temporo-mandibular Disorders -

A Tale of Two Paradoxes

Otuyemi OD, Olabintan AA

Abstract

The controversy on the causal or curative relationship between orthodontic treatment and Temporo-Mandibular

Disorders (TMD) has been reported for several decades. This review highlighted the associations between

orthodontic treatment of malocclusion and TMDs. It also provided empirical evidence on the relationship

between malocclusion, orthodontic treatment mechanics and extraction of teeth protocols on TMDs. Thus far,

there is no concrete evidence that demonstrates an elevated risk of developing TMD through orthodontic

treatment as well as evidence that TMD can be permanently cured by orthodontic treatment
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Introduction

The controversy on the causal or curative relationship
between orthodontic treatment and Temporo-
Mandibular Disorders (TMD) is still rife." > The
association between Orthodontics and TMDs have
been widely reported in the literature for many years
through observations and experts' opinions.™
Orthodontists have also been implicated for causing
TMD following orthodontic treatment and similarly
complimented for curing the disease. A paradox of
the time! The phrase “Orthodontics plays an
important role as both a cause and treatment for
TMD” is made repeatedly by some groups within the
orthodontic profession, whereas others believe in the
contrary. ™

TMD is a collective term that involves a number of

22

clinical conditions that affect the masticatory
muscles, the temporomandibular joint (TMJ) and the
associated structures.’ It sometimes present with
signs and symptoms such as pain from the
temporomandibular joints and muscles, pain on joint
movement, joint sounds, locking or luxation of joints
as well as restricted mandibular movement.” The
aetiology and pathophysiology of TMD is poorly
understood, but it is believed to be multifactorial.”"
Unstable occlusion, psychosocial factors,
parafunctional activity, trauma, individual
predisposition and structural conditions have been
considered as possible aetiologic factors.”"* TMDs,
especially TMJ sounds, are often reported in children
and adolescents with increase in prevalence between
ages 15 and 25 years.' Prevalence of patients with at
least one sign or symptom of TMD was reported to be
63% for sign and 41% for symptom by Jagger et al,"
while Otuyemi et al”® reported 62.8% for signs and
29.2% for symptoms of TMDs among Nigerian
medical and dental students from Obafemi Awolowo
University, Ile-Ife.

The purpose of this review was to highlight the
associations between orthodontic treatment of

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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malocclusion and TMDs. This relationship remains
an important but complex existential issue in
orthodontics as a profession.

The attention of the orthodontic profession and the
public was heightened in the late 1980s following a
litigation instituted by a patient who allegedly
developed TMD symptoms following orthodontic
treatment. In the Michigan case of Brimm vs Malloy,
Susan Brimm, a 16 year-old female patient, with
Class II Division 1 malocclusion complicated by
7mm anterior open bite was treated by an experienced
board certified orthodontist in Michigan, United
States of America'” . Her treatment included the
removal of her upper first premolars; use of a
headgear, banding, and bonding of her upper and
lower teeth. She exhibited no TMD at the onset of
orthodontic treatment but symptoms (joint pain and
headache) of TMD started after
debanding/debonding and this was aggravated with
wearing of a retainer. With increased discomfort she
was referred to an Oral Surgeon who removed her
lower third molars. Her TMD symptoms markedly
increased with complaints of severe pain, clicking
and locking of'the joints.

A complaint was filed against the Oral Surgeon by
Susan's attorney, with the allegation that the force of
extractions caused trauma to the joints and that the
Surgeon breached his duty to diagnose TMIJ
dysfunction and failed to make an appropriate referral
for care. The trial took place between July 6-15, 1987
under Honorable James S. Thorburn, the case against
the Oral surgeon was settled out of court for $2,500.

Another complaint was filed against the Orthodontist,
that the plaintiff's teeth migrated in various directions
causing an improper occlusion and deformity of the
jaws/ surrounding mouth area as a result of the
Orthodontist's substandard treatment. The
Orthodontist was also alleged to have inflicted severe
clicking in the joint, severe pain/crepitus in TMJ and
limited mouth opening following treatment. Two
experts for the plaintiff who were not licensed
dentists in Michigan testified against the defendant
orthodontist, stating that his treatment should not
have involved the extraction of maxillary premolar
teeth which led to distal placement of her mandible
thus resulting in TMD due to excessive retraction of
her maxillary incisors. Notwithstanding what the
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expert Michigan board certified specialist witnesses
had to say on behalf of the defendant, the six jurors
selected by the court to hear the case between July 6-
15, 1987, found the orthodontist guilty (5-1) and
awarded the plaintiff $850,000 ($1.3m with added
costs).

Post-trial motions were argued in December 1987,
but the trial court issued a written opinion denying all
the defendant's post-trial motions. The defendant
Counsel filed a claim of appeal with the appellate
court. The AAO also filed an “Amicus Curiae
Brief” on behalf of the defendant in the appellate
court.

Some legal lessons from Susan Brimm's case include:

1. Juries don't decide cases and set precedents,
decisions not landmark, but Appellate courts.

2. Precedents are established on legal principles,
not on whether bicuspids should or should not
be extracted.

3. The outcome of jury trials were not “recorded”
in the manor as appellate court cases.

4.  Should precedent be established in one
geographic jurisdiction, it is not binding in
another.

5. It is difficult, if not impossible, to discover on
what basis a jury decides in favour of a litigant
in this case.

Implications of litigation

This litigious climate resulted in an increased need
for risk management as well as  methodologically-
sound clinical research works. Many clinicians
avoided extraction protocols during orthodontic
treatment at that critical period. Between 1988 and
1989, there was a flurry of clinical, experimental
research works embarked on and sponsored by
various research grant agencies across the US.
Research works were published in subsequent
editions of AJODO between 1991-1992"*",

The following key questions seem pivotal:
Does malocclusion lead to TMD?

Does orthodontic treatment with fixed or removable
appliances lead to a greater incidence of TMD?
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Does extraction of premolars as part of an
orthodontic treatment plan result in a greater
incidence of TMD?

Does orthodontic treatment prevent or cure TMD?

How should Orthodontic patients be managed if they
present with TMDs before or during treatment?

Does malocclusion lead to TMD?

The role of occlusion in the aetiology of TMD is
highly controversial.” Costen posited in 1934 that
TMIJ problems were as a result of nerve impingement
from overclosure of occlusal bites, missing posterior
teeth, and malocclusion.”

Malocclusion was reported to cause displacement of
the condyle postero-superiorly, thus implying that
correcting dental malocclusion would favourably
affect the TMD symptoms.'” McNamara' however,
showed no difference in the occurrence of TMD
symptoms in orthodontically treated and untreated
patients.

Consistently, the only occlusal condition that may be
of significant interest when exploring the role of
malocclusion and onset of TMD symptoms is
Unilateral Posterior Crossbite (UPC). Pullinger et
al” *suggested that uncorrected UPC in childhood
may NOT always result in sufficient condylar
adaptation to avoid TMD symptoms.

Thilander® advocated that UPC should be corrected to
avoid condylar displacement. Egermark et al” ina 20
year follow-up study, also found occlusal wear and
deep bite as predictors of TMDs. However, lodice et
al’’ in a 2013 review, reported that no conclusion
could be drawn of a causal relationship between
posterior crossbites and TMDs.

A systematic review (1966-2005) of the association
between different malocclusions and TMD by
Mohlin et al’ using Medline and Cochrane databases,
reported that associations between certain
malocclusions and TMD were discernible in some
studies, whereas majority of the articles failed to
identify significant and clinically important
associations. They concluded that association
between specific types of malocclusion traits and
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development of signs and symptoms of TMD could
not be verified. Manfredini et al” in a 2017 systematic
review also concluded that there was no clinically
relevant association between occlusion and TMD.
They further stated that there was no basis to consider
dental occlusion as a major player in the
pathophysiology of TMDs and thus encouraged
practitioners to discard the old-fashioned
gnathological ideology.

Does orthodontic treatment with fixed or
removable appliances lead to a greater incidence
of TMD?

In areview of literature (1966-1988) on Orthodontics
and TMDs by Reynders,” 285 publications were
provided by Medline, however, only 91 discussed the
subject matter. The analyses were categorized into
viewpoint publications, case reports and sample
studies. (Tables I-III).

Viewpoint publications (VPs) and case reports (CRs)
were over-represented compared with sample studies
(SSs). VPs and CRs described a wide variety of
conflicting opinions with little or no value in
assessment of the relationship between treatment and
TMDs.

Twenty viewpoint publications cited specific
treatment mechanics as the cause of TMDs i.e. class
IT and cross-bite elastics, headgear, chin-cups and
first premolar extraction.’ Eight viewpoint
publications claimed that TMDs were as a result of
treatment not finished according to gnathologic
standards.’

Sample studies indicated that orthodontic treatment
was not responsible for creating TMDs regardless of
orthodontic technique.’ Also, Rinchuse et al” in their
review of 2004 and 2017 systematic reviews on
TMDs which assessed the
reviews in 2004 and the 110 relevant systematic

8 relevant systematic

reviews in 2017, following two PubMed searches,
stated that traditional orthodontic treatment does not
cause TMD. They identified an increased role of
genetics and psychosocial factors in the aetiology of
TMDs.
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Table 1: Viewpoint publications on the relationship between Orthodontics and TMDs

I+

Ricketts Am ] Orthod 1966 PVA

Silverman Am ] Orthod 1968

I+

PVA

Marbach Am ] Orthod 1972 PVA

PVA

Perry HT Am | Orthod 1975

Spyropoulos et alAm ] Orthod 1976 CRO

Lewis Am ] Orthod 1976

I+

CRO

I+

Bench et al ] Clin Orthod 1978 PVA

Levy Int] Orthod 1979 PVA

I+

Roth et al ] Clin Orthod 1981

I+

PVA

I+

Roth et al ] Clin Orthod 1981 PVA

Williamson ] Clin Orthod 1981 PVA

I+

o

Greene Angle Orthod 1982 CSSO

PVA

+

Williamson ] Clin Orthod 1982
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o

Bell J Clin Orthod 1984 PVA

Mehta Funct Orthod 1984

+

PVA

Stack Funct Orthod 1985

+

PVA

Bowbeer Funct Orthod 1985

I+

PVA/CRA

+

Grummons Funct Orthod 1985 PVA

I+

Perry SS Funct Orthod 1986 PVA/CRA

Broadbent Funct Orthod 1986

+

PVA

Broadbent Funct Orthod 1986

I+

PVA

Bowbeer Funct Orthod 1986

I+

PVA

Gelb Funct Orthod 1987

PVA

Wyatt Am ] Orthod Dentofac Orthop 1987

I+

PVA

I+

Bowbeer Funct Orthod 1987 PVA/PVO/CRA

McLaughlin Angle Orthod 1988

PVO

Spahl Funct Orthod 1988

I+

PVA

Livingston Funct Orthod 1988 + PVO
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--, Orthodontics causes TMDs; +, orthodontics cures TMDs; 0, orthodontics does not influence TMDs; =+,
orthodontics can both cause and cure TMDs. PVA, Personal viewpoint, author(s); PVO, personal
viewpoint, other author(s); CRA, case report, author(s); CRO, case report, other author(s); CSSA,
controlled sample study, author(s); CSSO, controlled sample study, other author(s); USSA, uncontrolled
sample study, author(s); USSO uncontrolled sample study, other author(s). (Reynders RM. American
Journal of Orthodontics and Dentofacial Orthopedics 1990;97(6):463-471.)

Table 2: Viewpoint publications on the relationship between Orthodontics and TMDs

1+
~

Roth Angle OrthodAm 1973

1+
63}

Parker Am ] Orthod 1978

+
N

Callender ] Clin Orthod 1984

1+
(o))

Owen J Craniomandibular Pract 1984

I+
[EnN

Bronson Funct Orthod 1985

+
[EnN

Williamson  Facial Orthop

19
emporomandibular Arthrol 86

|

Williamson Facial Ortho

Temporomandibular Arthrol 1987

=)
+
[EnN

+
[EnN

David Funct Orthod 1988

+
[EnN

Mintz Funct Orthod 1988

- orthodontics causes TMDs +, orthodontics cures TMDs 0, orthodontics does not influence TMDs =,
orthodontics can both cause and cure TMDs (Reynders RM. American Journal of Orthodontics and Dentofacial
Orthopedics 1990;97(6):463-471.)
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Table 3: Sample studies on the relationship between Orthodontics and TMDs

Relationship
Author Journal Year between Number Appliance Control Design
Orthodontics of cases
and TMDs
Larsson and Eur ] Orthod 1981 + 23 Experimental Fixed No Retrospective
Ronnerman Functional
Janson and Eur ] Orthod 1981 + 60 Experimental Fixed Yes .
Hasund 30 control Functional Retrospective
Sadowsky and  Am ] Orthod 1980 0 75 Experimental Fixed Yes Cross sectional
Begole 75 control
Sadowskyand  Am ] Orthod 1984 0 207 Experimental Fixed [ n———
Begole 214 control
Yes

Pancherz Am ] Orthod 1985 0 20 Experimental Herbst Before-After
Dibbetts and Am ] Orthod 1987 0 63 Functional Fixed Yes
van der Weele  Dentofac Orthop 72 Fixed Functional

Longitudinal

- orthodontics causes TMDs + orthodontics cures TMDs, 0 orthodontics does not influence TMDs,
+ orthodontics can both cause and cure TMDs (Reynders RM. American Journal of Orthodontics and Dentofacial Orthopedics

1990;97(6):463-471.)

Does extraction of premolars as part of an
orthodontic treatment plan result in a higher
incidence of TMD?

Prentiss,” in 1918 suggested that TMJ problems were
a result of teeth extraction, since it would result in
upward movement of the condyle because of the
musculature, leading to atrophy of the meniscus.

Members of the National Survey of 814 AAO
between November 1989 and January 1990 showed
that their extraction rate had dropped significantly.
Reasons for this reduction included “medico-legal
reason” from 9.8% respondents,” while 14.8%
respondents believed that a causative association
between premolar extraction and TMD may exist.

This attitude is influenced by viewpoints and texts
that showed that the removal of premolars increases
the risk of TMD. Witzig” reported in 1991 that
extraction of the 1st premolars caused loss of vertical
dimension, leading to “a pathological positioning of
the condyle”.

28

However, in 1994, Stagger’’ showed no TMD
symptoms in premolar extraction cases despite an
increase in lower anterior-facial height, following a
pre- and post-treatment cephalogram evaluation of
class I malocclusion (45 non-extraction; 38
extraction) cases.

Other studies evaluated the prevalence of
signs/symptoms of TMDs of former orthodontic
patients, with and without premolar extraction and
found no differences in the positive scores on a list of
62 signs and symptoms commonly associated with
TMD. Sadowsky™ concluded that extraction as part
of orthodontic treatment strategy does not constitute
an increased risk for the development of TMDs.
Also, Conti et al” in a cross-sectional study which
evaluated the prevalence of TMDs before and after
orthodontic treatment among 200 participants,
reported no association between prevalence or
severity of TMDs and the extraction protocol.
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Does orthodontic treatment prevent or cure
TMD?

Viewpoint articles and uncontrolled case reports
claimed that non-extraction treatment, second molar
extraction, facemask, functional or other removable

02 Similarly,

appliances can prevent and cure TMD
non-traditional orthodontic treatment protocols, for
instance, second or third molar extraction have been

reported to prevent/cure TMD.’

Janson & Hasund * evaluated 3 groups of Class II
division 1 malocclusions retrospectively of 30 cases
each; treatment with extraction, treatment without
extraction, and untreated cases. They concluded that
early orthodontic therapy without extraction can be
regarded as prophylactic treatment with regards to
functional disorders in class Il division 1
malocclusion.

Thilander’ recommended the treatment of posterior
cross-bite at a young age to prevent not only
asymmetrical facial growth, but also unilateral
condylar displacement. Muscular hyperactivity on
the crossbite side may influence unfavourable

Orthodontic Treatment and Temporo-mandibular Disorders

craniofacial cum TMJ growth. On the basis of her
longitudinal studies, interceptive orthodontics is
recommended in children to selectively equilibrate
deflecting supracontacts in the deciduous teeth.

However, the majority of the studies"**** carried out

with appropriate study design and relevant outcome
measures were unable to show that orthodontic
therapy has a preventive or curative effect on the
occurrence of TMD.

How should Orthodontic patients be managed if
they present with TMDs before or during
treatment?

Proper TMJ clinical examinations should be done
prior to orthodontic treatment (Figure 1) and any
findings documented. Informed consent should also
be obtained from the patient. If there are signs and
symptoms of TMD prior to treatment (Figure 2),
proper diagnosis of the condition has to be made and
then treated, conservative and reversible treatment
approaches are favoured and could require an
interdisciplinary approach.” Orthodontic treatment
can then be commenced after symptoms must have
abated. e orthodontic treatment may be resumed.""”

Figure 1: Temporo-Mandibular Joint examination

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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F No pain

Conservative
treatment
Myofacial
pain
Patient presents s Patient mp  Differential J Start the
with TMD signs and counselling diagnosis orthodontic
symptoms before treatment
orthodontic treatment )
r TMJ pain fe==—
( ) ™I TMI discase
“onservative
ireatment —smunds_l

I . Establish the
No pain - orthodoniic

treatment plan
accordingly

Figure 2: Management protocol for patients with TMD signs

and symptoms before orthodontic treatment.

ﬁ No pain

Conservative
treatment
Myofacial
pain
Patient A
Petict dovel counselling _ o Coi .
atient L cvelops + . 1] ercntlm sontinue t_ L+
MD signs and = Suspend active me—  diagnosis s orthodontic
symptoms during orthodontic treatment

orthodontic treatment treatment
TMJ pain ﬁ L
TMI discase

Conservative TMI
treatment ®= sounds

Re-evaluate the

No pain s orthodontic
treatment plan

accordingly

Figure 3: Management protocol for patients who develop TMD signs

and symptoms during orthodontic treatment

Conclusions Associations between malocclusion traits and
development of TMD could not be verified.

TMDs signs/symptoms sometimes occur in healthy Orthodontic treatment performed during
individuals. adolescence is equivocal in developing TMD
Prevalence of TMD increases with age and could be signs/symptoms later in life.

of'sudden onset. No significant evidence of an elevated risk for TMD
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associated with any particular type of orthodontic
mechanics.

The extraction of teeth as part of an orthodontic plan
does not increase the risk of developing TMD.

Thus far, there is little evidence that orthodontic
treatment prevents TMD.

There is no substantiated evidence that TMD can be
cured by orthodontic treatment.

Proper patient examination, diagnosis, and
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Orthodontic Treatment of moderate Anterior Crowding of Lower

Arch with Bilateral Maxillary Lateral Incisors Microdonts -

A Clinical Case Report

Chegwe S°, Sanu OO"

Abstract

A case of'a 17 year-old female who presented to the orthodontic clinic of the department of Child Dental Health
Lagos University Teaching Hospital, Lagos with a complaint that "my teeth are scattered and I want to check if
it can be corrected". We were to unravel the lower arch crowding, to derotate the rotated teeth and to build up the

pegged shaped laterals with composite. A comprehensive Fixed orthodontic therapy of upper and lower arches
using pre-adjusted Roth's 022 slot Edgewise brackets was done in conjunction with the paediatric dentistry
department for a composite build up of the pegged shape lateral incisors.

After 48 months of active orthodontic treatment, a normal over-jet was achieved with the anterior crowding of

the lower arch resolved and the pegged shape lateral incisors built up.

Keywords: Peg-shaped Laterals, composite, Fixed Orthodontic appliance
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Introduction

The Peg-shaped lateral is a tooth with a conical crown
size reduction, reducing from the cervical region to
the incisal edge.' Aberrations in the tooth morphology
resulting from late disturbances during the
differentiation process most commonly result in the
size variation among teeth.”” Maxillary lateral

incisors vary in form, second to the third molar.’
The overall prevalence of peg-shaped maxillary

West Afr J Orthod. Vol. 8 No. 1 June, 2019

permanent upper lateral incisors is 1.8%."

The prevalence of peg-shaped laterals was found to
be 1% and 2.3% in field and clinic samples
respectively in South Western Nigeria.’

The management is interdisciplinary when
presenting with malocclusion. The purpose of this
article is to present a clinical case report.

Case Report
The patient presented at the Orthodontic unit of Child
Dental Health, Lagos University Teaching Hospital,
Idi-Araba Lagos.
Biodata

Name: LO

Age: 17 years

Sex: Female
Presenting complaint: “I want my upper teeth to be
normal and my lower teeth look scattered”.
History of Presenting complaint: Patient
complained of not being pleased with her look
because she feels her teeth are not well shaped and
she wants them arranged to look normal. She became
aware it can be corrected from the internet, so she
made the decision to visit the Orthodontic clinic with
her mother.
She has visited the dental clinic routinely but not

33

w
a
|
'_
o
<
-
<
Z
O
o
(@)




Chegwe S et al

Orthodontic treatment of moderate lower anterior crowding.

eventful and no medical history of any significance.

Examination:
Extra-Oral examination

- Frontal: There was no facial asymmetry. She had competent lips. Jackson's 3/1
- Profile: She had a straight profile on Skeletal pattern 1.

Figure 1: Full frontal and profile views:

N

Intra-Oral Examination: Teeth present: 1-7 in all quadrants except upper Right 1-6.DMFT — 0

Mild spacing of 3 mm in the upper anterior segment.
She had moderate crowding in the lower anterior
segment of about 5Smm and Peg-shaped lateral
incisors. The upper incisors were retroclined but the
lower incisors were of normal inclination. The upper
and lower arch widths were normal but there was
deviation to the right on the path of closure of the
mandible.

In Occlusion: She was on Angles class I malocclusion
molar relationship on both sides. Overjet of 2mm for
11 and 21 respectively. Upper midline was coincident
with the midline of the face. Shift to the right of about
2mm of the midline of the lower arch, at Rotations of
31,33,35,41,43 and 45. Deep and complete overbite.

Figure 2: shows the Intraoral views of the patient:

34
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Orthodontic Summary
* Angles class I malocclusion on skeletal pattern 1 complicated by:
* Mild spacing of 3 mm in the upper anterior segment
* Moderate crowding in the lower anterior segment Smm
* Peg-shapedupper lateral incisors
*  Deepand complete overbite
* Lower midline shift to the right by 2mm
* Rotationsof31,33,35,41,43 and 45.
» Competent lips. Jackson's lip pattern of 3/1
Investigation

Figure 3: Shows the patient's Pretreatment Radiographs and tracing.

Table 1:Shows the Pretreatment Cephalometric Values.

SNA &3 85.5°43.5

ANB 5 2-4°

L1 TO MP 88 96-104 °

FMA 26 24-26 °

LFH 60.5% 55%

West Afr J Orthod. Vol. 8 No. 1 June, 2019 3
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LEGEND: SNA-Sella/Nasion A-point Angle, SNB-Sella/Nasion B-point Angle, A-point-Nasion-B-point
Angle, Ul TO FP- Maxillary Incisor to Frankfort Plane Angle, L1 to MP- Mandibular Incisor to Mandibular
Plane Angle, ITA- Interincisal Angle, FMA- Frankfort Maxillary Plane Angle. MMA - Maxillary Mandibular
Plane Angle. LFH- Lower Facial Height Percentage

Figure 5: Shows the Pretreatment Models of the Patient.

Treatment Objectives
* Toresolve the Moderate crowding in the lower anterior segment
* Tobuild up the peg-shaped lateral incisors
* Tocorrectthe deep bite
* Tocorrect the inclination of the incisors
* Tocorrect the lower midline shift
* Toderotate the rotated teeth

* Tomaintain Angles class I molar relationship and canine class I relationship
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Treatment Plan
Non extraction treatment
* Fixed orthodontic appliance in both
upper and lower arches. Pre-adjusted
Edgewise technique Roth's

prescription.
*  Composite build up of the Peg-shaped
laterals
* Retention with vacuum-form retainers
inboth arches.
Alternative treatment option: Passive self-
ligating of both arches
* Build up of the peg shaped lateral
incisors

¢ Non extraction
¢ Retention with vacuum-form retainers
in both arches.

Treatment Progress
Full arch- upper and lower arches were set

~ S .

up using preadjusted Edgewise Roth's brackets 022
slot prescription.

Treatment sequence was as follows:

014 Nickel titantum (Niti)wires ligated in upper
and lower (U/L) arches

016” Niti ligated U/L arches

016 SS ligated U/L arches

018” SS ligated U arch and L arch 016 Niti
Interproximal reduction done from 6 to 6 in the
lower arch

016” Niti ligated U/L arches

018 Niti Ligated U/L arches

0207 SS ligated U/L arches

0197x025” SS ligated U/L arches

019x025 SS maintained U/L arches

Crimpable hooks placed U/L archwires for cross
elastics

Open coil springs placed 11-13,21-23

019x025 SS maintained U/L arches

Patient referred for restoration of peg shaped
laterals

Figure 7: Shows the Post Treatment Models

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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Soft Tissue Tracing

Figure 8: Shows the patient's Posttreatment Radiographs and tracing.

Table 2:Shows the Post-treatment Cephalometric Values.

SNA 84° 85.5°£3.5

L1 TO MP 92° 96-104 °©

FMA 35° 24-26 °

LFH 60% 55%S
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‘ ‘h
= N

Figure 9: shows her full frontal and profile views post treatment.

Figure 11: shows Pretreatment and Post treatment photographs.
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Table 3: Shows the Pre-treatment and Post-treatment Cephalometric Values.

SNA 83 84° X
ANB 5 2° 3

L1 TO MP 88 92° 4°

FMA 26 35° 9°

LFH 60.5% 60% 0.5%

Table 4: Shows the Pretreatment and Posttreatment soft tissues cephalometric analysis

ULTO E-LINE  3.21 £2.69mm 2mm 4mm 2mm

ULTO S-LINE  5.89+2.23mm Smm 9mm 4mm

ULTO B-LINE  9.84+2.02mm 6mm 16mm 10mm

H-ANGLE 20.77°+3.57 16 22° 6
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Treatment Qutcome
* After about 48 months of fixed appliance

therapy, the following were achieved:
* The moderate crowding in the lower anterior

segment was resolved
* The Peg-shaped lateral incisors were built up

with composite
* The deep overbite was corrected
* Theinclination of the incisors became normal
* The lower midline shift slightly improved,

though the patient defaulted in wearing her

cross elastics.
¢ Therotated teeth were derotated
* The buccal segment was maintained - Angles

class I molar relationship and canine class I

relationship
e The Patient was satisfied

Discussion

Microdontia is a condition in which teeth are smaller
than the normal size. A common form of microdontia
that affects the maxillary lateral incisor is known as
Peg lateral.’

Peg-shaped lateral is a tooth with a conical crown size
reduction, reducing from the cervical region to the
incisal edge.' Aberrations in the tooth morphology
resulting from late disturbances during the
differentiation process, most commonly result in the
size variation among teeth.”’ Peg- shaped laterals are
dental anomalies that are likely to be connected to
various defects in certain genes.’ There is probably a
strong component of heredity, and peg-shaped lateral
incisors have been linked genetically with tooth
agencies.” In our case report, there was a little
resemblance because the mother of the patient
affirmed to it “running in the family with a little
apathy for correction in the course of treatment.

A study’ carried out in South Western Nigeria
indicated that prevalence of peg-shaped laterals was
found to be 1% and 2.3% in the field and clinic
samples respectively. A total of one thousand and
seventy individuals were assessed by intra-oral
examination and case files respectively for the
presence of peg-shaped laterals and other dental
anomalies. This case report is also from the South
Western region, the Lagos University Teaching
Hospital.

The goal of Orthodontic treatment is the aesthetic
value it renders to the patient, so the management was
interdisciplinary when presenting with

West Afr J Orthod. Vol. 8 No. 1 June, 2019
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malocclusion. The prevalence has been reported to be
higher than the prevalence of other developmental
malformations. The treatment options of peg laterals
include extraction of the peg- shaped tooth and
orthodontic movement of canine into the space of
lateral incisor, which can then be re-contoured to
resemble lateral incisors. Replacement with a single-
tooth implant/FPD supported restoration; Direct
resin-composite bonding or indirect restoration of the
peg laterals with Porcelain laminate veneers, metal-
ceramic restorations or all-ceramic crowns, to
develop normal tooth morphology.”

A conservative veneer technique involves the
application of resin composite without a reduction of
the tooth structure. Resin composite can be altered
and re-polished in situ, and a direct resin composites
are not as expensive as porcelain laminate veneers.’
Saatwika et al’ described a simple direct technique
for restoring the aesthetic appearance of the peg —
shaped lateral. This case report, in conjunction with
the Paediatric dental unit, a direct composite resin
build up was done on the bilateral peg-shaped laterals
of the patient. In this case, Preadjusted Edgewise
appliance was used in both aches. In the course of
treatment with a sequence of archwires, the crowing
in the mandibular arch was resolved. At the
rectangular arch wires 0.019x 0.025 stainless steel
arch wires, auxiliary open coiled springs were used to
create enough space for the composite build-up of the
pegged-shaped laterals.

Conclusion

After 48 months of not too regular appointments but
active orthodontic treatment, a normal over-jet was
achieved with the anterior crowding of the lower arch

resolved
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Orthodontic Treatment of Anterior Open Bite with Drawbridge
Effect in an Adult Patient: A Clinical Case Report

Akeredolu MO®, Umeh OD °, Sanu OO°

Abstract

This case report presents the successful treatment of a patient with an anterior open bite.A 28 year old female presented at
the orthodontic clinic with the chief complaint of protruding teeth and a gap between her teeth. The clinical examination
showed a convex profile with Angle's Class I molar relationship on Skeletal Pattern I complicated by an anterior open
bite extending from canine — canine measuring 4mm and increased overjet of 6mm.

The malocclusion was treated with preadjusted edgewise fixed appliance using .022” slot Roth prescription with
extractions of the upper first premolars and lower second premolars and the drawbridge effect. At the end of treatment, her
occlusion was restored to function and aesthetics and then retained with an upper Hawley's removable retainer and lower

Essix removable retainer.
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Introduction

Anterior open bite (AOB) malocclusion is defined as
lack of contact and vertical overlap between the
maxillary and mandibular incisors when the
mandible is brought into habitual and centric
occlusion."” The incidence of anterior open bite
ranges from 1.5% to 11% and this varies between
races and with dental age. In Britain, the reported
prevalence is 0.4 — 3.0%.” AOB is more common in
Africans and Afro-Caribbeans (5 — 10%)." In Nigeria,
Otuyemi and Abidoye reported a prevalence of 7.0 —
10.2% in suburban and rural children.’

AOB may be as a result of many aetiological factors
includingskeletal, dental, and soft-tissue factors. It
may also occur as an interaction between hereditary
and environmental factors.”’ It is considered one of

West Afr J Orthod. Vol. 8 No. 1 June, 2019

the most challenging malocclusion to treat, and its
correction is prone to relapse.”

The treatment of anterior open bite is dependent on
the aetiology of malocclusion, age, and the
expectation of the patient. Mizrahi’ described four
modalities of treatment: growth modulation;
orthodontic mechanotherapy; orthognathic surgery
and the combination of two or more of the above. In
the case of dental anterior open bite in adult patients,
extraction and retraction have been recommended
because of the drawbridge effect of reducing the
inclination of the upper & lower incisors to close the
anterior open-bite."

A case report is presented where the management of
AOB malocclusion was carried out by extraction and
drawbridge effect.

Casereport

A 28-year-old female presented at the Orthodontic
Clinic at the Lagos University Teaching Hospital
(LUTH), Lagos with the chief complaint of
protruding upper teeth and upper and lower front
teeth not touching. Facial analysis showed a
symmetric face with an average smile line, a convex
profile with incompetent and protrusive lips.

The intraoral clinical evaluation showed a moderate
AOB malocclusion, measuring 4mm, extending from
canine to canine, anterior resting position of the
tongue, increased overjet of 6mm, Angles' Class |
molar and canine relationship. Also shown is the
bimaxillary proclination of the maxillary and
mandibular incisors, mild maxillary and mandibular
arch crowding as well as disto labial rotation of tooth
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32 and tooth 42 and mesiopalatal rotation of tooth 22.

Cephalometric analysis revealed a skeletal pattern 2
profile and an acute interincisal angle, suggestive of
bimaxillary proclination, increased FMA angle and

increased lower facial height. The soft tissue analysis
revealed the patient had a convex profile and

protrusive lips.
Informed consent was obtained from the patient

Figure 1: Pre-treatment photographs

Figure 2 : Pre-treatment casts
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Figure 3 : Pre-treatment orthopantomogram

Figure 4 : Pre-treatment cephalometric & tracing

Table 1 : Pre-treatment cephalometric values

Parameter Pre-treatment Normal Comment
SNA 86 85.5+/-3.5 Normal
SNB 79 82.7+/-3.0 Normal
ANB 7 2-4 Increased
Ul TO FP 129 119 - 127 Increased
L1 TO MP 106 96 — 104 Increased
ITA 97 108 - 116 Reduced
FMA 34 24 -26 Increased
LFH 58.3% 55% Increased
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Table 2: Pre-treatment soft tissue cephalometric values

Parameter Pre-treatment Normal Comment
UL to S Line -9.5mm -5.89 SD 2.23mm Increased
LL to S Line -13.5mm -8.19 SD 2.60mm Increased
UL to E Line -6.5mm -3.21 SD 2.69mm Increased
LL to E Line -12.0mm -6.76 SD 2.83mm Increased
UL to B Line -15mm -9.84 SD 2.02mm Increased
LL to B Line -16mm -10.53 SD 2.40mm Increased
H angle 23° 21.77 SD 3.65° Normal
Nasolabial 49° 84.35SD 13.71° Reduced
Treatment Objectives Other alternative treatment plans consisted of a non-

The treatment objectives were:
To maintain bilateral molar and canine Class |
relationship

Completely resolve the anterior open-bite
malocclusion

Obtain a proper overjet and overbite relationship
Relieve the crowding in the maxillary and dental
arches

Improve lip incompetence

Correct the maxillary and mandibular midlines
Align the rotated teeth

Correct the tongue posture

Treatment plan

The treatment plan involved the use of pre-adjusted
edgewise fixed appliance in the maxillary and mandibular
arches, with the 4-unit extraction of the maxillary first
premolars and mandibular second premolars. A tongue-
rake appliance was also included.

Treatment alternatives

The alternative treatment plan consisted of a non-
extraction pre-adjusted edgewise fixed appliance in
maxillary and mandibular arches, incorporating a tongue-
rake appliance.

46

extraction pre-adjusted edgewise fixed appliance in the
maxillary and mandibular arches and the use of a
temporary anchorage device (TADS) to cause molar
intrusion, thereby correcting the anterior open bite.

Treatment progress

After all prescribed extractions were completed, 0.022”
Roth prescription pre-adjusted edgewise fixed appliance
(Dentaurum, Ispringen, Germany) were bonded to the
maxillary and mandibular arches, engaged with
0.014 nickel-titanium archwire ligated to maxillary and
mandibular teeth. A Tongue-rake appliance was also
incorporated.

The alignment and levelling stages were performed with
the archwire sequence progressing up to 0.019” x 0.025”
stainless steel archwires.

Once the levelling phase was completed, en-masse
retraction of the anterior teeth was initiated with 0.019” x
0.025” stainless steel archwires, using active tie-backs to
close up the extraction spaces.

The total active orthodontic treatment time was 23
months.

Retainers prescribed were Hawley's retainer in the
maxillary arch and a thermoplastic retainer in the
mandibular arch.
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Figure 5 : Intra-treatment photographs

Treatment result

The anterior open bite was resolved. The post-treatment photographs and dental casts (Fig 6 and 7) which
demonstrated molar and canine Class I relationships were maintained on both left and right sides, and
appropriate overbite and overjet were obtained. The maxillary and mandibular arch crowding were relieved, lip
incompetence was improved, maxillary and mandibular midlines were corrected, and the rotated teeth were
aligned.

After orthodontic treatment, a stable occlusal relationship and harmonious face were obtained.

Figure 6 : Post-treatment photographs
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Figure 7: Post-treatment dental casts

g

Figure 8: Post-treatment cephalometric & tracing
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Table 3 : Post-treatment cephalometric values

Parameter Pre-treatment Normal Comment
SNA 83 85.5+/-3.5 Normal
SNB 78 82.7+/-3.0 Normal
ANB 4 2-4 Normal
Ul TO FP 107 119 —-127 Reduced
L1 TO MP 90 96 — 104 Reduced
ITA 130 108 — 116 Increased
FMA 33 24 -26 Increased
LFH 56.8% 55% Increased

Table 4: Post-treatment soft tissue cephalometric values

Parameter Post-treatment Normal Comment
UL to S Line -5mm -5.89 SD 2.23mm Normal
LL to S Line -8mm -8.19 SD 2.60mm Normal
UL to E Line -3.5mm -3.21 SD 2.69mm Normal
LL to E Line -6.5mm -6.76 SD 2.83mm Normal
UL to B Line -10mm -9.84 SD 2.02mm Normal
LL to B Line -10.5mm -10.53 SD 2.40mm Normal
H angle 22° 21.77 SD 3.65° Normal
Nasolabial 58° 84.35SD 13.71° Decreased
Discussion for achieving post-orthodontic treatment stability, in

cases with and without tooth extractions, is the
Anterior open-bite malocclusion treatment in adult

patients is one of the most challenging in orthodontic
practice because it often needs an interdisciplinary

quality of occlusion at the end of treatment."
Therefore, one should seek an excellent occlusion,

approach. It generally involves an orthodontist
and sometimes a speech therapist and, in most
complex cases, an oral & maxillofacial surgeon.

It is currently known that the most important factor

West Afr J Orthod. Vol. 8 No. 1 June, 2019

with simultaneous bilateral contacts in harmony with
the centric relation and immediate disocclusion of the
posterior teeth by the anterior teeth in excursive
mandibular movements.
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Sarver and Weissman'® proposed some useful
guidelines for the nonsurgical treatment of adult
patients with open bites who have no potential for
growth modification. They discussed clinical results
using extraction for better incisor retraction and
uprighting to close the anterior open bite
malocclusion through what is often referred to as the
“drawbridge” effect. The drawbridge effect is used in
the treatment of anterior open bite in which the first
premolars are extracted to deepen the bite by
retraction of the incisors resulting in uprighting and
relative extrusion of the incisors. It is emphasized
that there are a limited number of open bite
conditions amenable to this type of treatment.
Patients who are candidates for this type of therapy

should meet the following criteria: (1) proclined or
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procumbent maxillary or mandibular incisors, (2)
little or no gingival display on a smile, (3) normal
craniofacial pattern, and (4) no more than 2 to 3mm of

upper incisor exposure at rest.

Studies have investigated the stability of non-
extraction and extraction treatment of anterior open
bite malocclusion, and the outcomes have shown
greater stability with extraction treatment.”

In this clinical case, the option was taken for
treatment with extractions, because the patient
presented with bimaxillary incisal proclination that
interfered with facial aesthetics. The patient was
satisfied with the occlusion at the end of treatment.

Conclusion

Drawbridge effect in the treatment of anterior open
bite malocclusion is an accepted treatment modality.
Satisfactory facial aesthetics and a functional and
stable occlusion were achieved.
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(what questions was asked), Methods (how was it
studied), Results (what was found) and Discussion".

Introduction

The introduction must clearly state the question that the
author(s) tried to answer in the study. It may be
necessary to briefly review the relevant literature.

Only cite those references that are essential to justify
the proposed study.

Materials and Methods

The methods section should describe, in a logical
sequence, how the study was designed (e.g., how
randomization was done), carried out (e.g., how
subjects were chosen or excluded, ethical
considerations, accurate details of materials used, exact
drug dosage and form of treatment, etc.) and data were
analyzed (e.g., an estimate of the power of the study,
exact test used for statistical analysis, etc.).

For standard methods, appropriate references are
sufficient, but if standard methods are modified these
should be clearly brought out.
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Authors should provide complete details of any new
methods or apparatus used (manufacturer's name and
address in parentheses).

Ethics

When reporting experiments on human subjects, authors
should indicate whether the procedures followed were in
accordance with the ethical standards of the responsible
committee on human experimentation (institutional or
regional) and with the Helsinki Declaration of 1964, as
revised in 2000.

They should indicate whether the study was approved
by the Institutions' Ethical Committee, and whether
informed consent was obtained from the study
participants. They should not use patients' names,
initials, or hospital numbers, especially in illustrative
material. This journal reserves the right to reject a
manuscript on ethical grounds, on the basis of
recommendations of its "Ethical Committee", even if
the research has been cleared by the institutional
ethical committee. Moreover, when reporting
experiments on animals, authors should indicate
whether the institutional and national guide for the care
and use of laboratory animals was followed.

Statistics

Authors should describe statistical methods with enough
detail to enable a knowledgeable reader with access to
the original data to verify the reported results. When
possible, they meet to quantify findings and present
them with appropriate indicators of measurement error
or uncertainty (such as confidence intervals). Actual P
values are provided rather than stating as just <0.05 or
>0.05 etc. References for the design of the study and
statistical methods should be to standard works when
possible (with pages stated) rather than to papers in
which the designs or methods were originally reported.
Any general-use computer programs used should be
specified and statistical terms, abbreviations, and most
symbols be defined.

Results

This section should include only relevant, representative
data and not all information collected during the study.
Major findings should be presented clearly and
concisely. Text, tables, and illustrations should be used
sensibly while avoiding repeating in the text all the data
depicted in the tables or illustrations and emphasizing or
summarizing only important observations. Tables and
figures should be restricted to those needed to explain
the argument of the paper and to assess its support. It is
necessary to cite the tables in the text and type them on
separate sheets. It may also be useful to mention what
the study did not find.
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Discussion

Discussion ordinarily should not be more than one third
of the total length of the manuscript. This section
should include a summary of the major findings, their
relationship to other similar studies, limitations of
methods and implications of these findings in future
research. Conclusions should be linked to the goals of
the study. Unqualified statements and conclusions
which are not completely supported by the data should
be avoided. Authors should also refrain from making
statements on economic benefits and costs unless their
manuscript includes economic data and analyses.
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Tables

Each table should be typed in double-space on a separate
sheet of paper. Tables not submitted as photographs must
be numbered consecutively (Arabic numerals) in the
order of their first citation in the text, with a brief but self
explanatory title for each.

Each column should have a short or abbreviated heading.
Explanatory matters are placed in footnotes, not in the
heading. In footnotes all nonstandard abbreviations that
are used in each table should be explained adequately.
Statistical measures of variations should be identified
such as standard deviation and standard error of the mean.
Be sure that each table is cited in the text. If data are used
from another published or unpublished source, it is
necessary to obtain permission and acknowledge them
fully.

Figures and Instructions

Figures should be professionally drawn and
photographed; freehand or typewritten lettering is
unacceptable. Instead of original drawings, X-ray films,
and other material, sharp, glossy, black-andwhite
photographic prints of high quality are necessary, usually
127x 173 mm (5x7 in) but no larger than 203x254 mm
(8x10 in) For color illustrations negatives or positive
transparencies are provided, along with color prints. It is
preferable to have the photograph in portrait form rather
than in landscape form to fit easily into one column.
Letters, numbers and symbols in photographs should be
clearly legible.
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Each figure should have a label pasted on its back
indicating the number of the figure, author's name, and
an arrow to mark the top and left side of the figure.

It is unacceptable to write on the back of figures or
scratch or mark them by using paper clips, and to bend
figures or mount them on cardboard. If photographs of
individual/people are used, either the subjects must not
be identifiable or their pictures must be accompanied
by written permission to use the photograph. It is
advisable to cover the eyes unless specifically need to
be shown. If a figure has been published, the original
source should be acknowledged and written permission
from the copyright holder be obtained to reproduce the
material. Figures should be numbered consecutively
(Arabic numerals) according to the order in which they
have been first cited in the text.

Legends for Illustrations

Legends for illustrations should be typed or printed out
in double-space, starting on a separate page, with
Arabic numerals corresponding to the illustrations.
When symbols, arrows, numbers, or letters are used to
identify parts of the illustrations, each of them must be
identified and explained in the legend. The internal
scale should be explained and the method of staining in
photomicrographs be identified.

Units of Measurement

Measurements of length, height, weight, and volume
should be reported in metric units, i.e., meter(m),
gram(g), or liter(l) or their decimal multiples.

Milliliter or deciliter should be expressed as ml or dl.
Red and white blood cell counts are to be expressed as
63 x10 /mc | and x10/ mc respectively. Temperatures
should be given in degrees Celsius and blood pressures
in millimeters of mercury (mmHg). All hematological
and clinical chemistry measurements should be
reported in the conventional system or in terms of the
International System of Units (SI).

Abbreviations and symbols

Only standard abbreviations are used in the text while
avoiding abbreviations in the title and abstract.

The full term for which an abbreviation stands should
precede its first use in the text unless it is a standard
unit of measurement. Year, month, day, hour, minute
and second should be abbreviated as yr, mon, d, h, mm,
and s in tables respectively.
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