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Abstract

Background: Dental problems are among the most serious complications a 
patient having a cleft lip and palate may face. Impacted canine are 10-20 
times more common than the overall population. Treatment for impacted 
maxillary canines typically requires surgery and is laden with risk. 
Therefore, it is desirable to have a reliable method for early canine position 
recognition. Aim and objectives: To Study the effectiveness o f t he KPG 
index and Grisar's method of three-dimensional evaluation position of 
canine in cases with "unilateral cleft lip and palate" is the goal of this 
observational prospective study. Methodology: After receiving the patient's 
permission, a total of 15 cone beam computed tomography pictures will be 
taken. Each patient's canine position will be assessed in the frontal, sagittal, 
and lateral views. Result: The end result is that conventional radiography 
techniques might make it challenging to diagnose and plan therapy due to 
the overlap of structures on the film. The goal of this study is to determine if 
the previously published method can be used to aid clinicians in rapidly 
approximating the difficulty of tr eating impacted canines without requiring 
the clinician to take numerous measurements before informing the cleft lip 
and palate patient of the approximate treatment plan. Conclusion: The 
ability to precisely locate impacted canines through the use of spatial 
relationships and high quality tissue contrast is made possible by 3D 
volumetric imaging systems employing CBCT images. In order to better plan 
therapy, orthodontists need information about the exact location and 
orientation variation of the impacted canines.
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Introduction
One of the most frequent congenital abnormalities affecting
the face and skull is a cleft lip or palate. They account for
around one in seven hundred births worldwide [1,2]. Asia is
the region with the greatest cleft prevalence rate, with one
cleft birth for every 500 inhabitants. People with clefts are
more likely to have irregularly shaped, sized, and positioned
teeth [3,4]. Cleft patients have a considerably greater rate of

impaction of canine when compared to the overall population
[4]. The rate reaches 82% in patients having Clefting of Lip
and/or Palate (UCLP) on one side only [5-7]. In the general
population, the number of people who have it ranges from
0.9% to 2.2% [8,9]. This difference in frequency could be due
to the unique features of the cleft, agenesis, and extra teeth in
the cleft area, as well as the surgeries done in that area [10].
Canine eruptive disorders are visible on panoramic
radiographs as an abnormally large mesial crown tilt toward
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the midline [11,12] or as an overlap of the cusp and root of
the permanent maxillary lateral incisor. [13-15]. Grisar K et
al. evaluated the location of canines using Cone Beam
Computed Tomography (CBCT) images and gave a 3D
cataloguing of localizing the position of canines. In 2009,
Kau CH et al. came up with a new method called the KPG
Index to help clinicians quickly estimate how hard it will be
to treat impacted canines using CBCT scans. Panoramic x-
rays are two-dimensional images that don't show the
buccolingual positioning of impacted canines or how the
roots of nearby teeth have worn down. By their very nature,
CBCT images are much better than 2D images in many
ways. When a 3D view is available, it is easy to answer many
diagnostic questions about impacted canines. Older ways of
looking at impacted teeth have been replaced by CBCT. This
technique helps doctors find the right diagnosis and plan the
right treatment for impacted canines by locating the
impaction in all three dimensions. In the near future, the KPG
index and Grisars method will be very important to
orthodontics. This is because 3D imaging is becoming more
and more popular, and people with cleft lip and palate often
have impacted canines. Patients and parents want to know
how long treatment will take. This index should help an
orthodontist estimate how long it will take to treat these
impactions [16-18]. There isn't much written about how
three-dimensional classification systems of canine impaction
can be used to figure out where the maxillary canine in
individual of unilateral cleft lip and palate. So, the goal of
this observational prospective study research is to figure out
whether or not the KPG index and Grisar's method useful for
evaluating the position of a canine in three dimensions in
individuals having "unilateral cleft lip and palate.

Research question PICOT format

Are KPG index and Grisar’s method of three dimensional
evaluation of canine position applicable in cases with
unilateral cleft lip and palate?

• PICOT: ‘Cleft lip and palate cases’.
• Assess the applicability of KPG index and Grisar’s

method of three dimensional evaluation of canine position
in cases with UCLP 1 year.

Literature Review
This prospective observational study will be conducted in the 
department of orthodontics and will be completed in one year 
after receiving approval by the IREC. A total of 15 patients

who report to the department's OPD and are registered with 
Smile Train will be chosen for the study. Written consent will 
be acquired from the guardian of each case. The patients in 
the study will be UCLP patients who meet the following 
exclusion and inclusion criteria.

The inclusion criteria consist of the non-syndromic patients 
having UCLP and patient in the ‘aged between (9-13) years. 
The patient that will be excluded from the study were patient 
with missing canine, syndromic cases, cases with bilateral 
cleft lip and palate, cases with ABG, cases with ‘isolated 
cleft palate and uvula’, cases with cleft alveolus, unilateral/
bilateral cleft lip, deciduous dentition. For the sample size 
calculation formula will be applied [19].

Sample size calculation

Formula for sample size with acceptable margin error: 
Daniel formula for sample size estimation

Where;

At 5%, the degree of significance is 2/2.

In other words, the 95 percent confidence interval is 1.96. 

P=prevalence=2.2%=0.022

D=desired error of margin=7%=0.07

N =1.962 × 0.01 × (1 - 0.01)/0.052=15 cases required.

• 95% confidence interval.
• One-sided nature of the test.
• Statistical test: Descriptive statistics and frequency

distribution.
• Formula reference: Daniel et al.

Methodology

For the sample, cone beam computed tomography images
will be obtained. Planmeca romexis software will be used to
section the images (slice thickness 3 mm. The position of
canine will be assessed using KPG index and Grisars method.

For each case, parameters measured will be as follows:

• Parameters taken from the KPG index.
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• To assess ‘the applicability of KPG index for
evaluation of canine position in cases with UCLP
using three-dimensional cone beam CT.

• To assess the ‘applicability of Grisar’s classification
for evaluation of canine position in cases with UCLP
using three-dimensional cone beam CT.

The purpose of this prospective observational study is to 
determine whether the KPG index and Grisar's three-
dimensional evaluation of canine position are useful in 
diagnosing and treating UCLP.



• Position of canine in the anterior-posterior direction
in the transverse "X" axis.

• Position of canine in the "superior-inferior direction
on the "vertical Y" axis".

• Position of canine in the transverse dimension along
the z axis.

• Parameters taken from the Grisars method.

• Canine position in the the mesiodistal region.
• Canine position in the bucco-palatal region.
• Canine position in the transverse dimension.

• Parameters taken from the KPG index.

• Canine cusp tip on the X-axis in the anteroposterior
direction.

• First, no intervention is required if the root tip of the
canine cusp has erupted correctly.

• Canine cusp and root apexes are located on either side
of the midline of the alveolar ridge.

• The third dimension is the distance from the edge of
the alveolus to the tip of the cusp or the end of the
root of the adjacent tooth, which may be the distall.
Half of the lateral incisor or the mesial half of the first
bicuspid.

• Fourth, the opposing tooth's cusp or root is located in
the lingual half of the lateral incisor or lingual half of
the first bicuspid.

• Fifth, the central incisor's cusp or root tip is located
behind the first premolar and in advance of the second
premolar's midline.

• Canine cuspal tip in the superior inferior direction of
the y axis.

• The tip of the cusp of the canine is in the right
superior inferior position.

• The tip of the cusp of the canine is in the crown area.
• The tip of the cusp of the canine is in line with the

cervical 1/3rd of the root of the incisor.
• The tip of the cusp of the canine is in line with the

middle 1/3rd of the root of the incisor.
• The tip of the cusp of the canine is in line with the

apical 1/3rd of the root of the incisor.
• The tip of the cusp of the canine is above the root of

the incisor.
• Canine root tip in the vertical direction on the y axis.

• The vertical position of the canine cusp/root tip is
correct.

• The incisor root's apical 1/3rd third is on a horizontal
plane with the root tip.

• The position of apical end if root of the incisor root is
in a horizontal plane in the middle 1/3rd of the root.

• The root tip of the incisor tooth is parallel to the
cervical 1/3rd.

• The root tip is in the crown region.
• The root tip includes the area past the crown.

• Position of the cuspal tip of canine on the Z-axis in the
transverse dimension.

• The canine cusp/root tip is in the right spot along the
occlusal arch.

• The tip of the cusp or the tip of the root is between 0
and 2 mm from the side of the tooth that comes into
contact with the other teeth.

• The tip of the cusp or root is 2.0-4.0 mm from the
occlusal side of the alveolar ridge.

• The tip of the cusp or root is four to six millimetres
(mm) from the side of the alveolar ridge opposite the
occlusal arch.

• From the occlusal arch, the tip of the cusp or root is
set between 6.0 and 8.0 mm away.

• The cusp or root tip of the opposite canine is more
than 8.0 mm away from the occlusal side of the
alveolar ridge, either buccally or palatally

• Parameters taken from the Grisars method.
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Mesio-distal positioning of the canine as related to 
neighboring teeth:

Distally oriented crown and mesialy oriented root apex. 
Vertically positioned.
Horizontally positioned.
Ectopically position. 

The vertical position of the maxillary canine's cusp 
in relation to the adjacent tooth:

Cervical one third.
Middle one third.
Apical one third.
Supra‐apical.

Canine position in the bucco-palatal region:
Vestibular region.
Intra‐alveolar region.
Palatal region.

Statistical test:
SPSS22. Version.
Descriptive statistics and frequency distribution.

•

•
•
•

•
•
•

•
•

•
•

•

•

Mesialy oriented crown and distaly oriented root apex.•
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Discussion

For effective treatment of impacted canines, it is important 
to get an accurate diagnosis, and a CBCT image can 
show where it is in space. Because of its benefits, a 
CBCT image is the best way to use radiography to find both 
the impaction and the structures around it. It is hoped 
that a clinician could use the KPG index and Grisar's 
method to get a good idea of how long it would take to 
bring that tooth into the mouth.

Implication

Compared to a group of patients without clefts, those with 
complete alveolar clefts have a very different position of 
their canines during eruption and are more likely to have 
their canines get stuck. There have been reports that 
canine impaction makes orthodontic treatment take 
longer, makes the mechanics of treatment harder, and raises 
the cost of treatment. So, the best way to deal with 
maxillary canines that are stuck is to find them early and 
stop them from becoming stuck. CBCT scans and three-
dimensional (3D) volumetric imaging systems can be used 
to figure out where the affected canines are by looking at 
how they are arranged in space and how different the tissues 
look from each other. Orthodontists can make better 
treatment plans if they know the exact location and range 
of orientation of the impacted canines.

Conclusion
The ability to precisely locate impacted canines through the 
use of spatial relationships and high quality tissue contrast is 
made possible by 3D volumetric imaging systems employing 
CBCT images. In order to better plan therapy, orthodontists 
need information about the exact location and orientation 
variation of the impacted canines.

References

https://www.ajodo.org/article/S0889-5406(99)70258-1/fulltext
https://www.ajodo.org/article/S0889-5406(99)70258-1/fulltext
https://journals.lww.com/jfmpc/Fulltext/2020/09060/Cleft_of_lip_and_palate__A_review.6.aspx
https://journals.lww.com/jfmpc/Fulltext/2020/09060/Cleft_of_lip_and_palate__A_review.6.aspx
https://www.nature.com/articles/ng.580
https://www.nature.com/articles/ng.580
https://www.nature.com/articles/ng.580
https://www.joms.org/article/0278-2391(82)90145-8/pdf
https://www.joms.org/article/0278-2391(82)90145-8/pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0722.1973.tb01489.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0722.1973.tb01489.x
https://journals.sagepub.com/doi/10.1597/1545-1569_2003_040_0343_dabgqa_2.0.co_2
https://journals.sagepub.com/doi/10.1597/1545-1569_2003_040_0343_dabgqa_2.0.co_2
https://journals.sagepub.com/doi/10.1597/1545-1569_2003_040_0343_dabgqa_2.0.co_2
https://journals.sagepub.com/doi/10.1179/bjo.20.3.215
https://journals.sagepub.com/doi/10.1179/bjo.20.3.215
https://journals.sagepub.com/doi/10.1179/bjo.20.3.215
https://journals.sagepub.com/doi/10.1179/bjo.20.3.215
https://www.ajodo.org/article/0889-5406(87)90005-9/pdf
https://www.ajodo.org/article/0889-5406(87)90005-9/pdf
https://journals.sagepub.com/doi/10.1597/07-049.1
https://journals.sagepub.com/doi/10.1597/07-049.1
https://www.birpublications.org/doi/10.1259/dmfr/14055036
https://www.birpublications.org/doi/10.1259/dmfr/14055036
https://www.birpublications.org/doi/10.1259/dmfr/14055036
https://onlinelibrary.wiley.com/doi/10.1002/cre2.151
https://onlinelibrary.wiley.com/doi/10.1002/cre2.151
https://onlinelibrary.wiley.com/doi/10.1002/cre2.151
https://onlinelibrary.wiley.com/doi/10.1002/rcs.260
https://onlinelibrary.wiley.com/doi/10.1002/rcs.260
https://onlinelibrary.wiley.com/doi/10.1002/rcs.260
https://books.google.co.in/books?hl=en&lr=&id=PON1DwAAQBAJ&oi=fnd&pg=PA3&ots=a71seZrlNu&sig=HLl_G6QeMMnu1LYo8TXcwNv3qpI&redir_esc=y
https://books.google.co.in/books?hl=en&lr=&id=PON1DwAAQBAJ&oi=fnd&pg=PA3&ots=a71seZrlNu&sig=HLl_G6QeMMnu1LYo8TXcwNv3qpI&redir_esc=y
http://cleftpalatejournal.pitt.edu/ojs/cleftpalate/article/view/906
http://cleftpalatejournal.pitt.edu/ojs/cleftpalate/article/view/906
https://link.springer.com/article/10.1007/s00784-017-2141-z
https://link.springer.com/article/10.1007/s00784-017-2141-z
https://meridian.allenpress.com/jcpd/article-abstract/39/2/183/189326/Maxillary-Dental-Anomalies-in-Patients-with-Cleft?redirectedFrom=fulltext
https://www.sciencedirect.com/science/article/abs/pii/0030422061900032?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0030422061900032?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0030422061900032?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0722.1973.tb01489.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0722.1973.tb01489.x
https://www.ajodo.org/article/0889-5406(87)90005-9/pdf
https://www.ajodo.org/article/0889-5406(87)90005-9/pdf
https://journals.sagepub.com/doi/10.1179/bjo.20.3.215

	Contents
	Assessment of the Applicability of KPG Index and Grisar’s Method of Three Dimensional Evaluation of Canine Position in Cases with Unilateral Cleft Lip and Palate: An Observational Prospective Study: A Study Protocol
	Abstract
	Introduction
	Research question PICOT format

	Literature Review
	Sample size calculation
	Methodology

	Discussion
	Implication

	Conclusion
	References




