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OBJECTIVE: To find the mean curve spee depth and association in three different skeletal vertical patterns (Hypodivergent,
Normodivergent and Hyperdivergent).
METHODOLOGY: Orthodontic models of mandibular arch and Lateral cephalogram of 110 patients with the mean age of
17.16±4 years, 26.4% (N=29) males and 73.6% (N=81) females were taken from the patients who visited for the orthodontic
treatment, to the Department of Orthodontics of Karachi Medical and Dental College. Skeletal divergence defined by the
mandibular plane (Lower border of mandible) to sella-nasion line angle (SN-MP). It was measured on lateral cephalogram and
Curve of spee depth measured on mandibular cast.
RESULTS: Out of 110 patients 20.9% (N= 23) were hypodivergent, 29.1% (N=32) were normodivergent and 50% (N=55)
were hyperdivergent. The curve of spee among these three groups were 3.39±0.30mm, 2.62±0.23mm and 2.02±0.45mm.
One-way ANOVA has been applied and it showed highly significant differences in the value of curve of spee depth among three
vertical skeletal patterns with the p-value of 0.000. Moving from Hypodivergent to Hyperdivergent cases, the curve of Spee
depth reduces.
CONCLUSION: It has been found that there is a significant difference in curve of spee among hypodivergent, normodivergent
and hyperdivergent patients.
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INTRODUCTION

C

urvature of occlusion from lateral view is a natural
phenomenon in the dentition. In 1890, a researcher
named Spee found it in human's dentition, identified
and drawn a line of occlusion which was termed as curve
of spee. He utilized skulls with rubbed teeth to characterize
this line.1 It is an assumed or visionary line, which is drawn
and passes through the posterior teeth's buccal cusp tips,
follows the plane of occlusion. In the maxillary arch, usually
this curve is convex and concave in the mandibular dentition.2
It is impossible to treat orthodontic cases without proper
diagnosis and it requires multiple records in the form of
extra oral pictures, intraoral pictures, radiographs which
include Lateral cephalogram and panoramic radiograph and
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dental casts. Usually curve of spee is reduced and insignificant
in the deciduous dentition, it increments to most extreme
depth when second molar erupts in the oral cavity and come
into the occlusion. Afterward it remained moderately stable
till late youth and early adulthood.4The arrangement of the
teeth along this line, connected to a few anatomical and
useful components: joint tendency, overjet, molar cusp, and
the quality and quantity of contacts.5
Andrew suggested that this curve should be flat to slightly
bended. According to him it is one of the principle
characteristic of normal occlusion. He also said that, there
is always an expected propensity for this curve to exaggerate
and deepen as time passes, and the reason behind it is that
the mandible grows more and faster than the maxilla which
causes the mandibular anterior dentition to be bound by the
upper lip and anterior dentition.3 It leads to increase upward
and backward forces, resulting in increased curve of spee
and deepen the bite. It has been observed that those patients
who has short face, will have exaggerated curve of spee
depth.
Flattening or over correction of this curve is one of the
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key objective in the treatment. Now a days, it is a very
common practice to level and flatten this curve at the end
of treatment. Few researches have been published regarding
this curve, which evaluated the factors and conditions
associated with increased curve of spee.6
There are multiple factors which effect this curve
including dental and skeletal factors, especially vertical
axis of the skeletal factors effect this curve.7
The cephalometric analysis helps to evaluate the face,
cranium, cranial base, maxilla, mandible, dentition and
alveolar process of maxilla and mandible in horizontal as
well as vertical axis. The vertical relationship of these
structures is as important as the horizontal and transverse
relationships because it effects the treatment plan as well as
the stability of the treatment.8
Vertical facial pattern of a face can be determined by
number of linear and angular measurements. One of the
important variable which is used to measure the pattern of
facial divergence and vertical skeletal pattern is SNMP angle.
It is usually formed by taking two horizontal lines which
intersect each other to make an angle, those are SN line
(Sella-Nasion) and Mandibular plane.9 On the basis of this
angle, vertical skeletal pattern divided in to Hyperdivergent,
Normodivergent and Hypodivergent cases. High angle case
presents with hyperdivergent facial type, low angle case
present with hypodivergent case and normal
angle case present with normodivergent facial type.10
The key objectives of the study were to determine the
curve spee depth in three different skeletal vertical patterns
(Hypodivergent, Normodivergent and Hyperdivergent) and
find out their association. As curve of spee correction is one
of the goal of orthodontic treatment, this study will provide
information regarding variation in curve of spee depth in
different facial divergences which will definitely help
orthodontists in treatment planning.

patients with second molars erupted. Exclusion criteria
include individuals having missing or impacted permanent
canines/any teeth other than 3rd molars , any tooth anomaly
of number, size, form and position as confirmed on clinical
examination, having history of previous orthodontic treatment,
any known systemic disease, history of facial trauma, cleft
lip and Palate and history of surgical procedure of jaws. All
the patients were examined by the researchers. Skeletal
divergence defined by the mandibular plane (Lower border
of mandible) to sella-nasion line angle (SN-MP). It was
measured on lateral cephalogram (Fig I) and subjects were
categorized.
Fig I: SN-MP Angle measurement on lateral cephalogram

Fig II: Measurement of depth of curve on mandibular cast

METHODOLOGY
Non Probability Consecutive method was used for
sampling. By using WHO sample size calculator, taking
statistics of curve of spee as 2.4052±0.679mm in margin of
error 0.2, the calculated sample size should be atleast 45.20
Lateral cephalogram and Orthodontic models of mandibular
arch of 110 patients with the mean age of 17.16±4 years,
26.4% (N=29) males with the mean age of 17.94±4.19 years
and 73.6% (N=81) females with the mean age of 16.88±3.94
years, were obtained from the patient which had been visited
to the Orthodontic's Department. The ethical approval was
obtained from the the institute (065/19).
The participants met the following criteria:
Inclusion criteria includes male and female patients,
JPDA Vol. 29 No. 04 Oct-Dec 2020

1. Hyperdivergent: If candidate having SNMP angle above
36 degree
2. Hypodivergent: If candidate having SNMP angle below
28 degree
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Table II: Difference between the groups

3. Normodivergent: If candidate having SNMP angle
between 28 to 36 degree
The depth of curve of Spee has been measured in such
a way that a 6 inches stainless steel scale was placed on the
occlusal surface of the dental cast of lower jaw which was
making a tangent to the disto-buccal cusp tip of second molar
to the incisal edges of the central incisors (Fig.II). It has
been measured with the help of digital Vernier caliper. The
measurements of right and left sides were noted and their
mean was calculated.

*The mean difference is significant at the 0.05 level.

Hypodivergent to Hyperdivergent cases, the curve of Spee
depth reduces.

STATISTICAL ANALYSIS
IBM SPSS Statistics 20th version used to analyze the
data. Shapiro-Wilk's test (p-value >0.05) showed that the
curve of spee values were normally distributed for both
males and females. The statistical analyses involved
calculation of means and standard deviations of quantitative
variables like age, curve of spee and frequencies &
percentages of qualitative variables like sex and groups of
vertical skeletal patterns / facial divergence. Intra-Class
Correlation Coefficient has been used to check level of
agreement between the measured and re-measured values
by a researcher. One Way ANOVA test has been used to
fulfill the objective.
RESULTS
The mean value of average depth curve of spee among
all the patients was 2.48±0.65mm, the mean value of average
depth of curve of spee in male patients was 2.48±0.55mm
and in female it was nearly same as in male, 2.48±0.68mm.
Out of 110 patients 20.9% (N= 23) were hypodivergent,
29.1% (N=32) were normodivergent and 50% (N=55) were
hyperdivergent. The mean values of average depth of curve
of spee among these three groups were 3.39±0.30mm,
2.62±0.23mm and 2.02±0.45mm (Table I). One-way ANOVA
has been applied and it showed highly significant differences
Table I: Mean values of average depth of curve of spee
among three different groups

in the values of curve of spee depth in different vertical
skeletal patterns with the p-value of 0.000. Moving from

DISCUSSION
The assessment of the association of curve of Spee depth
with the vertical skeletal variables was needed to study which
leads to the alteration and deviation in the depth of the curve.
It has been proven in the literature that the anterio-posterior
and vertical position of the mandible are co-related to the
curve of Spee depth in lower jaw. All the above mentioned
variables are directly related to the treatment planning in
orthodontics as well as treatment stability. Position and
inclination of lower incisors are related to the curve of spee
and vertical skeletal patterns of the subjects.11
Cheon et al conducted a study and found that there curve
of Spee depth in lower jaw failed to show sexual dimorphism.
He also found the significant correlation coefficients between
curve of Spee depth in lower jaw and facial angle that is an
indicator of mandible's position in sagittal dimension which
also effects the vertical facial patterns.12
Farella et al13 found that there is a significant influence
of anterior and posterior facial height ratio on the depth of
Spee's curve in lower jaw and this ratio plays a vital role in
the vertical skeletal facial patterns. In this study, it has been
established that the curve is relatively exageratted in low
angles (Hypodivergent) subjects as compare to the high
angle (Hyperdivergent). The finding of lack of sexual
dimorphism in curve of spee depth is in agreement with our
findings. A possible reason and justification for the change
in that curve among different facial divergent cases can be
attributed to the occlusal forces exerted by the subjects, with
the hypodivergent subjects exhibit comparatively higher
occlusal forces.14,15
Patient with the increased SNMP values tend to have
less over bite as compare to those with the reduced SNMP
value. Batham et al16 studied that the subjects with deep bite
had exaggerated curve of spee depth in the lower arch and
reason behind it can be that when anterior teeth does not
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have vertical stop which leads to the continued eruption.
The continued eruption causes the anterior aspect of the
curve to deepen. Open bite cases usually associated with
hyperdivergent skeletal pattern and deepbite cases usually
come up with hypodivergent skeletal pattern. More or less
same findings were observed by Trauten et al17 which showed
that this curve is minimal in cases with open bite or open
bite tendency and exaggerated in subjects with increased
over bite. Trauten concluded that a reduced curve of Spee
seen in the hyper divergent subjects and exagerrated depth
was observed in hypodivergent subjects. The results of
Trauten and Batham were also supported by multiple studies
done by Nanda, Shannon and Orthlieb that worked on the
same variables as we did in this study.7,18
Furthermore Kumari et al19 found a negative correlation
between the SNMP value and curve of Spee in lower arch,
supporting our study in other way that cases with increased
SNMP angle will have reduced curve of spee.
One more study has been done by Halimi et al5 and its
results were not in favor with our study. They conducted
study on 90 patients which were divided into three groups
as Hypodivergent, Normodivergent, and Hyperdivergent
that there is no significant difference in the curve of Spee
among these groups.
The target population of the present study was
Orthodontic Patients, therefore, it is not easy to extrapolate
the results on the general population. It is highly recommended
that further studies should be done with broad and large
number of sample size with non-orthodontic cases so it
becomes easy to apply the results on general population and
other variables must be used for the diagnosis of skeletal
pattern like FHMP (Frankfort Horizontal Mandibular Plane
Angle) and y-axis angle.
CONCLUSION
There was a significant difference in the depth of curve
of spee among hypodivergent, normodivergent and
hyperdivergent patients.
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