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ABSTRACT

Objective: To assess the natural head position (NHP), mean sagittal skeletal discrepancy, and craniocervical posture in children
presenting to tertiary care hospital.

Study Design: Observational study.

Place and Duration of the Study: Department of Orthodontics, Karachi Medical and Dental College, Karachi, Pakistan, from January
to April 2022.

Methodology: A total of 121 participants, of either gender aged 11 to 15 years, were selected for this study. The mean age of the
participants was 13.4 = 1.2 years, and their average Frankfort mandibular plane angles (FH/ML) were recorded. Data collection took
place following approval from the Ethics Review Board (ERB), and verbal informed consent was obtained from all participants. Cephalo-
metric radiographs were taken in the natural head position (NHP) for all 121 participants. Based on their ANB angles, the participants
were categorised into skeletal classes I, I, and Ill. The study assessed and compared variables such as head posture, craniocervical
posture, and sagittal craniofacial morphology.

Results: The study included a sample of 121 children with a mean age of 13.4 + 1.2 years. Among the participants, 58% were males,
while 42% were females. Based on their ANB angles, participants were classified into skeletal classes | (n=44), Il (n=73), and Ill (n=4).
The correlation analysis between craniofacial posture, natural head position, and sagittal skeletal classes (I, Il, and Ill) did not reveal
any statistically significant results. Moreover, within each skeletal class, there were no significant differences observed in craniocer-
vical posture between males and females when considering demographic variables.

Conclusion: This study indicates that there is no discernible difference in the craniocervical posture of young Pakistani children aged
11 to 15 years, regardless of gender, in relation to skeletal relationships in classes I, Il, and Ill. These findings suggest that sagittal

skeletal discrepancies may not significantly impact craniocervical posture in this particular age group.
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INTRODUCTION

Cephalometric analysis often utilises reference planes, such as
the sella-nasion (SN) and Frankfort (FH) horizontal planes, to
assess the vertical or sagittal skeletal relationship. However,
these planes can change with growth and may provide
misleading information. As an alternative, the true vertical
planeisused.*?

A standardised head position, known as the natural head posi-
tion (NHP), is defined as when an individual looks at a distant
objectateyelevelwithanuprighthead.*?
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Itservesasareliablereference duetoits good reproducibility in
each individual with respect to a true vertical line. Previous
studies have indicated that the reproducibility of NHP remains
reliable even after 5-10 minutes, 5 years, oreven 15 years.*

Anindividual's natural head position and craniocervical posture
are determined by neuromuscular balance and their body's
response to environmental and physiological circumstances.
Changes in head and craniocervical position have been associ-
ated with nasal obstruction, temporomandibular disorders
(TMD), and bruxism due to the anatomical and mechanical
connection between the cervical spine, dento-facial tissues,
and head position.®

Numerous studies have investigated the relationship bet-
ween sagittal skeletal discrepancy,’ NHP, and craniocervical
posture.”***® These studies have shown that nasal obstruc-
tions result in an elevation of the head relative to the cervical
column and the true vertical line. Conversely, reduced nasal
resistance from corticosteroid treatment, adenoidectomy, or
rapid maxillary expansion leads to a decrease in craniocervical
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angulation and a flexion of the head."** It has also been docu-
mented that individuals with TMD tend to exhibit an increased
craniocervical angulation and a pronounced forward inclination
of the upper cervical spine, while bruxers display a more ante-
riorand downwardtiltofthe head."”*!

Based on the findings of previous studies, NHP and craniocer-
vical posture are associated with various dento-skeletal maloc-
clusions, orthopaedic treatments, and orthognathic surgeries.
Additionally, ithas been demonstrated thatvariationsincranio-
cervical posture during growth are linked to changes in the
pattern of facial skeleton development and that facial develop-
ment in individuals with large or small craniocervical angles
may be somewhat predictable.***’

This study aimed to explore the interconnections among NHP,
cranio cervical posture, and sagittal skeletal discrepancy in
young Pakistani children exhibiting average vertical face
patterns. It is noteworthy that, at the inception of the study, no
local data on this specific topic were available, and the applica-
tion of international values to the population under investiga-
tion was deemed inappropriate due to inherent genetic and
anatomical differences. Consequently, the research sought to
address this knowledge gap and contribute valuable insights
specifictothe Pakistani paediatricdemographic.

The results obtained from this research are pivotal in shedding
light on the influence of cranio cervical posture on craniofacial
morphology. By delving into these relationships, the study
contributes to the foundational knowledge required for future
inquiriesinthisfield. Thefindingsnotonly serveasabaselinefor
further investigations but also pave the way for improved
management strategies and more precise outcomes in the
assessmentand treatmentof craniofacial issuesinyoung Pakis-
tani children. The aim of this study was to assess the natural
head position (NHP), mean sagittal skeletal discrepancy, and
craniocervical posture in children presenting to tertiary care
hospital.

METHODOLOGY

This study was conducted after receiving approval from the
Ethics Committee of the Karachi Medical and Dental College
(KMDC). Following approval, data of 121 patients who met the
inclusion criteria and reported to the Orthodontics Department
at KMDC between January and April 2022 were analysed. The
sample size was determined using the WHO sample size calcu-
lator, considering the statistics of the mean NSL/OPT angle in
skeletal class Ill patients as 95.55°+ 5.6°, with a margin of error
of 1 ata confidence interval of 95%, which resulted in a sample
size of 121. The inclusion criteria consisted of patients of both
genders, aged 11-15 years, of Pakistani ethnic origin, who were
nose breathers with complete dentition, average Frankfort
mandibularplane angle (FH/ML), and belonged to Angle classes
I, Il, or lll. Patients with a history of orthodontic treatment,
wounds, burns, orscartissueinthefaceand neckregion, as well
as those with craniofacial pathology such as TMD, were
excluded from the study.

Verbal informed consent was obtained from the patients.
Pretreatment cephalometric radiographs of the 121 subjects
were collected using a standard technique. These subjects
were categorised into skeletal relationships of classes |, Il, and
[ll based on ANB angles. Subjects with normal SNA and SNB
values were assigned to the skeletal class | relationship (Group
1 = 44 patients), while subjects with a normal SNA value and a
small SNB value were assigned to the skeletal class Il relation-
ship (Group 2 = 73 patients). Subjects with a small SNA value
and a normal SNB value were assigned to the skeletal class IlI
relationship (Group 3 =4 patients). Asingle investigator manu-
ally conducted anatomic tracings and recorded dento-skeletal
landmarksona pre-designed proforma (Figure 1).
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Figure 1: Cephalometric tracing illustrating all angular measurements.
Thedefinitionsofthe posturalanglesareindicated.

All cephalometric radiographs were manually traced by a
single investigator for subsequent measurements. NSL/VER
and ML/VER measurements were used to assess the natural
head position. The ANB angle was used to evaluate sagittal
skeletal discrepancy, while NSL/OPT, NSL/CVT, ML/OPT, and
ML/CVT measurements were used to assess the craniocervical
posture in the research subjects. Statistical analysis was
performed using the Statistical Package for Social Sciences
(SPSS), version 24.0 (SPSS Inc, Chicago, IL, USA). Categorical
variableswere expressedascountsand percentages, and cont-
inuous variables were expressed as mean and standard devia-
tion (SD). The normality of the data was tested using the
Shapiro-Wilk test. One-way ANOVA was applied to investigate
the relationship between the variables representing the
skeletal class, craniocervical posture, and natural head posi-
tion.Ap-value =0.05 was considered significant.

RESULTS

Based on the inclusion criteria, a total of 121 subjects,
consisting of 84 (69.4%) females and 37 (30.6%) males, were
included in this study. The mean age of the participants was
13.04 = 1.23 years. The majority of the participants were clas-
sified as skeletal Class Il (n=73), followed by skeletal Class |
(n=44)andskeletal Class il (n=4).
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Table I: Descriptive statistics of Sagittal skeletal pattern and variables.

Variables Sagittal Skeletal Class Mean (degree) p-values
Craniocervial Posture NSL/OPT Classl (n=44) 105.23° + 8.5° 0.394
Classll (n=73) 103.20° £ 9.3°
Classlll (n=4) 107.25° = 11.6°
NSL/CVT Classl (n=44) 115.61° = 8.4° 0.413
Classll (n=73) 113.38° = 8.8°
Classlll (n=4) 114.50° = 12.9°
ML/OPT Classl (n=44) 72.59° £ 7.9° 0.221
Classll (n=73) 69.60° + 9.5°
Classlll (n=4) 71.00° £ 11.1°
ML/CVT Classl (n=44) 82.88° £ 7.8° 0.211
Classll (n=73) 80.08° + 8.8°
Classlll (n=4) 82.50° £ 6.8°
Natural Head Position (NHP) NSL/VER Classl (n=44) 100.27° = 7.4° 0.431
Classll (n=73) 98.53° £ 8.9°
Classlll (n=4) 102.25° £ 9.8°
ML/VER Classl (n=44) 68.63° £ 8.5° 0.165
Classll (n=73) 65.63° £ 8.1°
Classlll (n=4) 68.00° = 11.6°
Sagittal Skeletal Angle Angle ANB Classl (n=44) 2.55° £ 1.4°
Classll (n=73) 6.89° £ 1.5°
Classlll (n=4) -1.25° + 0.5°
*One-way ANOVA test is applied in the above table.
Table II: Relationship of craniocervial posture and NHP with gender.
Variables Gender Mean Values (degree) p-value
Craniocervial Posture NSL/OPT Males 99.97° £ 8.3° 0.001
Females 105.88° = 8.8°
NSL/CVT Males 110.16° = 8.68° 0.001
Females 116.02° = 8.3°
ML/OPT Males 67.00° £ 7.3° 0.002
Females 72.38° £9.2°
ML/CVT Males 78.00° + 8.1° 0.006
Females 82.58° £ 8.3°
Natural Head Position (NHP) NSL/VER Males 96.43° £ 8.1° 0.012
Females 100.55° = 8.3°
ML/VER Males 63.95° + 6.4° 0.012
Females 68.06° + 8.9°

*One-way ANOVA test is applied in the above table.

The average value of the ANB angle, which represents the
sagittal facial pattern, was found to be 2.55° + 1.4°, 6.89° =
1.49°, and -1.25° + 0.5° for skeletal classes I, I, and Ill,
respectively. The mean values of the craniocervical posture
determinants, namely ML/OPT, ML/CVT, NSL/OPT, and
NSL/CVT, were recorded as 70.73° = 8.9°, 81.18° + 8.45°,
104.07° = 9.05°, and 115.14° + 13.41°, respectively.

The Shapiro-Wilk test, along with visual inspections of histo-
grams and normal Q-Q plots, supported the acceptance of
the alternate hypothesis that the data for dependent vari-
ables NSL/OPT, NSL/CVT, ML/OPT, ML/CVT, NSL/VER, and
ML/VER were normally distributed across skeletal classes I,
I, and Ill. One-way ANOVA was applied to examine the rela-
tionship between the variables representing skeletal class,
craniocervical posture (NSL/OPT, NSL/CVT, ML/OPT, ML/CVT),
and natural head position (NSL/VER, ML/VER). The resulting
p-values of 0.394, 0.413, 0.221, and 0.211 were obtained via
One-way ANOVA between craniocervical posture (NSL/OPT,
NSL/CVT, ML/OPT, ML/CVT) and skeletal class, while p-values
of 0.431 and 0.165 were obtained when the variables of

natural head position (NSL/VER, ML/VER) were correlated
with the skeletal class. Since all the p-values were above
0.05, the null hypothesis was accepted, indicating no rela-
tionship between skeletal class and either craniocervical
posture or natural head position (Table I).

When both craniocervical posture and natural head position
(NHP) were correlated with gender, statistically significant
differences were observed with p-values <0.05, respectively
(Table ).

DISCUSSION

The relation of neck position and forehead, along with the
convexity or concavity of individual profiles in overall facial
aesthetics, was evident nowadays as many studies reported
the role of neck position and postero-anterior position of the
forehead affecting the aesthetic profile of individuals with
different jaw relations.'” Angle ANB was considered the most
common modality to measure skeletal discrepancies;
however, this did not account for the jaw rotation relative to
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reference lines, such as the Sella-Nasion line, within the
skull, which affected angle ANB.” This study also used the
ANB to discriminate the three skeletal classes, i.e., Class I, Il,
and Ill, and there could have been some bias incorporated
into the data due to the aforementioned jaw rotations.

Controversy exists when considering the influence of cranio-
cervical posture and NHP on the gender variable. Although
this study indicated that there was some statistically signifi-
cant influence of gender on both the previously stated vari-
ables, the reason for the significant differences could be
because of the variability in the vertical facial patterns as
previously stated by Liu et al.”

Pretreatment cephalometric radiographs of patients coming
under the inclusion criteria were used in this study. A debat-
able argument exists about the precision of this technique
as it illustrates three-dimensional anatomic hard tissues in
two-dimensional radiographs.’ Contrary to this, cephalo-
metry was chosen for this study solely because of conve-
nience, minimal exposure to radiation, and low cost.'®

Average values of NSL/OPT in skeletal Class I, Il, and lll were
reported to be 95.42° + 6.38°, 98.22° + 6.80°, and 95.55° +
5.66°, respectively, by Liu et al., while this study showed
them to be 105.22° + 8.5°, 103.20° + 9.3°, and 107.25° +
11.6° for skeletal Classes I, II, and Ill, respectively.! The huge
difference between the values of these studies can be
because of the difference in the overall anatomical origin of
the participants, i.e., Pakistani and Chinese origin.

Older studies on craniocervical posture tended to divide the
participants by age.” Contrary to this approach, this study
did not do so because of the fact that the standard deviation
of age was relatively small, i.e., 1.5 years, suggesting that
the participants could be considered to be of the same age.

Studies about the relationships between head posture and
craniofacial morphology have suggested that the craniocer-
vical posture may influence craniofacial development.’™
Showfety et al. suggested that maxillary and mandibular inci-
sors and mean incisor overjet, as well as anteroposterior
molar discrepancy showed no statistically significant differ-
ences between different head postures. This indicates that
dental-alveolar discrepancy had no influence on head
posture.””' In the present study, the authors investigated
the relationships of craniofacial morphology, NHP, and cranio-
cervical posture among different sagittal skeletal relation-
ships in young Pakistani children. However, given the cross--
sectional nature of this study, it is impossible to draw any
firm conclusions on the aetiology or cause-and-effect rela-
tionships of the observed phenomena.

The use of a two-dimensional cephalometric imaging approach
for the assessment was a drawback of the current study. The
use of 3D CBCT and MRI may offer more precise information
in this area as a result of technological advancements.

CONCLUSION

The findings of this study showed that there is no statisti-
cally significant variation in craniocervical position among
young Pakistani children with skeletal relationships in
classes |, II, and Il
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