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Collum angle, supplementary angle between longitudinal axis of crown-to-root, is animportant
consideration in patients receiving orthodontic treatment This angulation in labio-lingual
direction is a key factor for proper occlusion and is greatly affected by lower lip line levels in
different malocclusions. Objective: To find the relationship between collum angle of maxillary
centralincisor and lower lip line in patients presenting with different malocclusions. Methods:
Cross-sectional, Comparative Study conductedin Orthodontics department of Nishtar Institute
of Dentistry, Multan.From September 2020 to February 2021. Lateral cephalometric
radiographs of 105 patients (39 males and 66 females)were selected with age range of 3-30
years. Patients were divided in 4 groupsi.e Class |, Class Il div |, Class Il div Il and class lll. Collum
angle was measured along with assessing lower lip-line level with central incisor. One-way
ANOVA test was applied to compare level of lower lip and collum angle. Results: Mean value of
collumangle was5.82°+5°for class |, 3.68°+9°for class Il div1,11.7°+5° for class | div I, and 6.88°+ 7
*for class|ll. Collumangle of maxillary centralincisor was greatly increased in patients with class
[IdivIlmalocclusion than other groups. Conclusions: Collum angle found to be highestinclass I
div Il malocclusion group. Lower lip line resting on middle third level of maxillary central incisor
crownindivllgroup explainsthis exceedingvalue of collumangle.

INTRODUCTION

A competent smile is part and parcel of attractive facial
esthetics and stable occlusion. For the development and
maintenance of occlusal integrity and stability, anterior
dentition especially maxillary incisors play a pivotal role[1].
Smile attractiveness can be enhanced by the adequate
labiolingual inclination of maxillary incisors as per the third
key of Andrews's keys to normal occlusion [2].
Morphological disparity and variability of permanent
incisor were first studied and analyzed by Bryant et al.,. in
1984, who established an important anatomic feature
COLLUM ANGLE (CA) and investigated it in different
malocclusions [3]. This Crown-to-root angulation in a
labiolingual direction, known as Collum angle, is

constructed by the intersection of the line along the long
axis of the crown and root of atooth[4]. It is also known as
Supplementary angle [5, 6] Ideal collum angle, that is
supposed to be zero, plays a vital role and is of great
interest to orthodontists during the tooth movement as
well as retention phase of orthodontic treatment. This
longitudinal axis angulation might act as a limiting factor
for lingual root torque added to central incisors within the
confinement of the lingual cortical plate of bone [7].
According to R.M. Taylor, the specific supplemental angle
between crown and root is widely diversified [8]. Both
anatomic structures are liable to different curvature as
crowns are bound to be under genetic control & root
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morphology is influenced by environmental factors [9].
These substantially deviated angulations lead to
unpredictable force application during orthodontic tooth
movements, especially in the vertical plane such as
Intrusion and extrusion. Cosmetic defects such as apical
migration of gingival margins, and gingival recession,
occurring during orthodontic tooth movement, can also be
attributed to collum angle. Besides orthodontic
considerations, the crown-root angle needs pronounced
attention for restorative tooth build-ups as well. During the
Prosthetic implant replacement of the tooth with an
initially increased crown-to-root angle, using an angulated
abutment is essential to reduce the bending stress and
prevent a gingival recession. Hence, knowledge of the
collumangle anditsrelation to labial soft tissue in different
malocclusionsisimportant. In previous studies, the collum
angle has been investigated by using lateral cephalometric
radiographs and has been measured in different
malocclusion but the relationship of collum angle with
lower lip line in patients with different types of
malocclusion has not been considered. The current study
aimed to determine the relationship between crown-to-
root angulation of the maxillary centralincisor lower lip line
in different malocclusions. Malocclusion was categorized
on basis of British standard incisor classification [10].
Establishment of the effect of labial soft tissue on maxillary
central incisor will help in planning and execution of tooth
movements to maintain stable labiolingual inclination and
soft tissue equilibrium.

METHODS

The respective cross-sectional, comparative study was
conducted in the Department of Orthodontics of Nishtar
Institute of Dentistry (MULTAN)for a duration of 6 months.
The period of study was from September 2020 to February
2021.Lateral cephalometric radiographs of 105 individuals
(66 female & 39 male)were included in the study. To ensure
the standardized accuracy of pointidentification, all lateral
cephalometric radiographs were taken using the natural
head position as a reference. Age range of patients
included in the study was 9-30 years. Based on British
standard incisor classification, patients were divided into
four groups: Class |, Class Il div | Class Il div Il & Class Il
malocclusion. The collum angle and the lower lip line
position were assessed on the lateral cephalometric
radiograph. Patients with history of orthodontic
treatment, prostheses in the anterior zone (implants,
posts, dentures), crowding, severe rotation of incisors,
trauma, craniofacial anomalies & abnormal central incisor
morphology were excluded. Acetate tracing sheet of
0.003-inch thickness and lead pencil of 0.7mm pointer
thickness were used for tracing the maxillary central
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incisor & lower lip. Points were marked on the incisal edge,
cementoenamel junction and root apex. The long axis of
the crown was drawn by joining a point incisor superius(1U)
& mid-point of cementoenamel junction(CEJ). whereas
long axis of the root was drawn by extending a line from
cementoenamel junction to the root apex(RA). The collum
angle was measured between the crown and root axes. All
the data collected for study were statistically analysed in
SPSS version-20.0 for Windows. After entering values in
the software, the analysis of variance (ANOVA) test was
used to compare collumangleindifferent malocclusions &
lowerliplevels.

RESULTS

Within the sample of 105 patients, 39 (37%) were male
patientsand66(63%)were females(Table1).
Table1: Demographics with genderand dental class

Gender Dental Class 1] Mean angle £ SD
1 Il DI
Male n 13 5 10 7.79 + 4.617 39
Female 12 | 42 4 8 5.56 + 4.23 66
Total 23 | 55 9 18 6.39+4.49 105

Mean age of patients was 16.34 + 4.99 years Descriptive
statistics of Collum angle with age and dental class shown
(Table?2).

Table 2: Descriptive statistics of Collumangle withage and dental

class
Parameters N Minimum Maximum Mean angle £ SD
Age(Yrs) 105 9 30 16.34 £ 4.99
Dental Class | 105 1.00 4.00 2.12+.85
Col Angle 105 .00 16.00 6.39 + 4.49

Statistical Analysis showed the mean value of collum angle
as6.78 "+ 3.5°forclass |, 5.14° + 4.1° for class Il div |, 12° + 4.2°
for class Il div Il and 6.88° + 4.7 *for class Ill malocclusion.
The greatest value of the collum angle was found in the
classlldivllgroup.(Table.3.)

Table 3: Mean values of collum angle (in degrees)in different
malocclusions

Dental Class | Mean Collum angle(degrees) + SD
I 23 6.78 +3.53
I 55 5.14 +4.13
Div Il 9 12.00 £ 4.21
1 18 6.88 + 4.75
Total 105 6.39 +4.49

The location of lower lip line on maxillary central incisor (at
incisal third, middle third, or apical third of the incisor) was
analyzed in four groups by using the X’ comparison test.
According to this test, lower lip line was shown to
significantly contact the middle third of the central incisor
inClasslldivisionllgroup(Table.4).
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Table 4: X’-comparison test showing Lower lip line position on
maxillary centralincisor

Lower Lip Position

Dental Class Total
Incisal Third Middle Third No Contact
| 22 0 1 23
Il 49 5 1 55
Div Il 2 6 1 9
I 14 1 3 18
Total 87 12 6 105

ANOVA test showed the mean collum angle to become
greatly increased whenthe lower lip lineisin contactat the
middle third(p<.05)of the centralincisor(Table.5).
Table5: ANOVA test comparing collumangle and lower lip levelsin
differentgroups

Sum of [ CEN

Parameters Squares df Square F Sig.
Between Groups 376.46 3 |125.49 | 7.367
Collum — 000
Angle Within Groups 1720.53 | 101 | 17.035 -
Total 2096.99 | 104
Between Groups 7.539 3 | 2513 |5.088
Lower Lip o
Position Within Groups 49.89 101 | .494 .003
Total 57.43 104

Means plot between Dental class, lower lip line and Collum
angleshowninfigure land 2.
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Figure2: Means plot between Dental classand lowerlipline
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DISCUSSION

Proper interdigitation is important not only for stable
occlusion but also for an esthetic and attractive social
smile. As an ideal smile plays a key role in boosting an
individual's self-esteem, it has been considered the
ultimate goal of orthodontic treatment. Bryant et.al
studied the morphological variations and deviations in
maxillary central incisor in different malocclusions and
came up with the identification of an anatomical feature
known as Collum angle. Previously, the long axis of a tooth
was considered to be aline fromapoint onthe incisor edge
to the root apex but with the identification of the collum
angle, a new method has been adopted. The labio-lingual
inclination of maxillary central incisors, described as
Andrews's third key to normal occlusion, isimpacted by the
angle between the crown axis and root axis [11]. Our study
aimed to compute the value of collum angle in different
types of malocclusions and to find out the association
between crown-to-root angle and the underlying
malocclusion. We aimed to asses the relationship between
the location of lower lip line on maxillary central incisors
with the associated malocclusion and it's influence on the
collum angle. In our study the mean value of collum angle
was6.78°+3.5forclass|,5.14° + 4.1°for class 1 div1,12° £ 4.2°
for class Il div Il and 6.88° + 4.7° for class lll malocclusion.
Israr et al., studied the difference in collum angle between
class |l div-land class Il div-1l groups[7]. The average value
for the Collum angle in their study showed Class Il division 1
sample to be 3.65° + 3.79° and for Class |l division 2, it was
10.03°£4.37°. Theresults of this study were similarto ours.
A previous study by Williams and Woodhouse also
suggested the crown-to-root angle of the Class Il Division-
[l group to be greater than that of Class|, Class |l Division1,
and Class Ill groups[9]. These results were consistent with
our study. Our study showed a significantly increased
crown-to-root angle in Class Il div Il malocclusion group
when compared to other malocclusions. A study by Patel
showed results similar to ours when crown-to-root angle
was calculated for subjects with Class Il div [l malocclusion
[12]. Shailaja et al., reported similar findings stating that
crown-to-root shape of maxillary central incisor
significantly alters the supplemental angulation and this
explains the greater axial angle in the div Il group of
malocclusion [13]. A cephalometric study in Egypt found
the collum angle to be greatly increased in patients with
horizontal growth pattern when compared to the vertical
growers. Class Il div Il malocclusion was noted to have a
predominant horizontal pattern of growth [14]. This may
indicate ageneticinfluence onthe collumangle. According
to our study the lower lip line was shown to significantly
contact the middle third of the central incisor in Class I
division Il group when the location of lower lip line on
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maxillary central incisor was analyzed in all four groups of
malocclusion. Srinivasan also reported the lower lip line to
contact the middle third of the central incisor most
frequently in Class Il, division 2 malocclusion [15]. The
study reported that the labial soft tissue pressure on the
maxillary central incisor is also closely related to an
increase in collum angle. Patients having malocclusion
categorized as class Il div I, have their mandible
compressed within the maxilla and tongue postured
downward. This pattern results in an equilibrium that is in
favour of labial soft tissue. Backlund and Logan indicated
in their respective studies that lower lip pressure and also
genetic pattern considerably affect the collum angle [16,
17]. Lapatki also concluded in his study that lower lip
pressure is an influencing external factor resulting in
increased angle between the crown-to-root of the
maxillary anterior dentition [18, 19]. The results of these
studies were consistent with ours. It has been indicated
thatsince the lowerliprests onthe middle third of maxillary
centralincisorin the class Il div Il malocclusion this may be
the reason foran elevated angle in this group. Care must be
excersized when incorporating torque in the maxillary
centralincisorsin Class |l divIlmalocclusion where the root
liesin close contact with a thin palatal cortical plate. From
anorthodontic perspective, the collumangle playsapivotal
role in treatment planning. Forces in vertical dimensions
such as intrusion and extrusion in different malocclusions
are greatly influenced by the magnitude of angle between
the crown and root axis [20]. In the present times, dental
implants are considered a more esthetic means of
replacing a missing tooth, especially in the maxillary
anterior zone. Since collum angle differs greatly among
various malocclusions, attention should be paid to
morphology and angles of abutment used. Due to the
increased bending angle in class Il div Il malocclusion,
certain specifications must be added to the abutment in
the anteriorzone. Angulated abutments are essential while
replacing a tooth with an initial large collum angle. This will
help preventunwanted & damaging cosmetic effects[21].

CONCLUSIONS

Patients with Class Il Divison Il malocclusion exhibit a
greater value of Collum Angle as compared to other groups
of malocclusion. The lower lip position largely affects the
labiolingualinclination of maxillary anterior teeth. Lowerlip
line resting on middle third of the crown of maxillary
anterior teeth in the class Il div Il group is an important
contributing factor for the significantly greater collum
angleinthisgroup.

DOI: https://doi.org/10.54393/pjhs.v4i04.215

Authors Contribution
Conceptualization: AK

Methodology: HA, IU, AK

Formalanalysis: AA

Writing-review and editing: AF, IK

Allauthorshavereadandagreedtothe publishedversion of
the manuscript.

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.
Source of Funding

The authors received no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[1]1  Haralur SB, Lahig AA, Al Hudiry YA, Al-Shehri AH, Al-
Malwi AA. Influence of Post Angulation between
Coronal and Radicular Segment on the Fracture
Resistance of Endodontically Treated Teeth. Journal
of Clinical Diagnostic Research. 2017 Aug; 11(8): 90-3.
doi: 10.7860/JCDR/2017/27965.10470.

[2] NouriM, Hosseini SK, Asefi S, Abdi AH, Bagheban AA.
Three-dimensional measurement of tooth
inclination: A longitudinal study. Dental Research
Journal. 2019 Jul; 16(4): 225-32. doi: 10.4103/1735-
3327.261127.

[3] Bryant RM, Sadowsky PL, Dent M, Hazelrig JB.
Variability in three morphologic features of the
permanent maxillary central incisor. American
Journal of Orthodontics. 1984 Jul; 86(1): 25-32. doi:
10.1016/0002-9416(84)90273-2.

[4] Mclntyre GT and Millett DT. Crown-root shape of the
permanent maxillary central incisor. Angle
Orthodontics. 2003 Dec; 73(6): 710-5.

[6] Shen YW, Hsu JT, Wang YH, Huang HL, Fuh LJ. The
Collum angle of the maxillary central incisors in
patients with different types of malocclusion.
Journal of Dental Sciences. 2012 Mar; 7(1): 72-6. doi:
10.1016/j.jds.2012.01.010.

[6] Nandeshwar N, Banerjee S, Shenoy U, Akhare P,
Hazarey A, Karia H, Bhattacharya S. Comparative
evaluation of collumangle of maxillary centralincisor
in patients with angles class i, class ii division 1 and
class ii division 2 malocclusions-a cephalometric
study. Contemporary Research Journal of Medical
Sciences. 2018 Jun; 2(1): 1-8.

[7] Israr J, Bhutta N, Rafique Chatha M. Comparison of
collumangle of maxillary centralincisorsinclassiidiv
1 & 2 malocclusions. Pakistan Oral & Dental Journal.
2016 Mar; 36(1): 91-4.

[8] Taylor RM. Variation in form of human teeth: I. An
anthropologic and forensic study of maxillary

PJHS VOL. 4 Issue. 4 April 2023 Copyrighl@ZUZS.PdHS, Published by Crosslinks International Publishers
ESmm This work is licensed under a Creative Commons Attribution 4.0 International License. 199




Jamshed S et al.,

[9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(18]

[21]

PJHS VOL. 4 Issue. &4 April 2023

Crown-to-Root Angulation of Maxillary Central Incisor

incisors. Journal of Dental Research. 1969 Jan; 48(1):
5-16.doi:10.1177/00220345690480012501.

Pai SS, Panda S, Pai V, Anandu M, Vishwanath E,
Suhas AS. Effects of labial and lingual retraction and
intrusion force on maxillary central incisor with
varying collum angles: A three-dimensional finite
elemental analysis. Journal of Indian Orthodontic
Society. 2017 Jan; 51(1): 28-37. doi: 10.4103/0301-
5742.199252.

British Standards Institution. British standard
glossary of dental terms. British Standards
Institution; 1983.

Andrews LF. The six keys to normal occlusion.
American Journal of orthodontics. 1972 Sep; 62(3):
296-309. doi: 10.1016/S0002-9416(72)30268-0.

Patel P, Shanthraj R, Garg N, Vallakati A, Ashwini B.
Treatment of Class Il division 2 malocclusion with
impacted lower canine. International Journal of
Orthodontic Rehabilitation. 2016 Oct; 7(4): 148. doi:
10.4103/2349-5243.197464.

Shailaja AM, Gowda NC, Gowda S. The collum angle of
Maxillary Central Incisors in different skeletal
malocclusions-A Cephaometric study. International
Journal of Applied Dental Sciences. 2016 Jun; 2(03):
33-6.

Gomaa N, EImarhoumy S, Fakhry N. Maxillary Central
Incisors' collum angle in different skeletal vertical
malocclusions-A Cephaometric study. Egyptian
Dental Journal. 2019 Jan; 65(1): doi: 1-7. 10.21608/
edj.2019.71240.

Srinivasan B, Kailasam V, Chitharanjan A,
Ramalingam A. Relationship between crown-root
angulation(collumangle)of maxillary centralincisors
in Class Il, division 2 malocclusion and lower lip line.
ORTHODONTICS: The Art & Practice of Dentofacial
Enhancement. 2013 Mar; 14(1): 66-74. doi: 10.11607/
ortho.841.

Backlund ER. Tooth form and overbite. Transaction of
the European Orthodontic Society. 1960; 36(1): 97-03.
Logan WR. Deckbiss-a clinical evaluation.
Transaction of the European Orthodontic Society.
1959; 35: 313-7.

Lapatki BG, Mager AS, Schulte-Moenting J, Jonas IE.
The importance of the level of the lip line and resting
lip pressure in Class Il, Division 2 malocclusion.
Journal of Dental Research. 2002 May; 81(5): 323-8.
doi: 10.1177/154405910208100507.
Williams A and Woodhouse C. The crowntorootangle
of maxillary central incisors in different incisal
classes. British Journal of Orthodontics. 1983 Jul;
10(3): 159-61. doi: 10.1179/bjo.10.3.159.

Khalid Z, Igbal K, Khalid S, Riaz A, Jan A. Comparison

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v4i04.215

of collum angle of maxillary central incisors in
different incisor relationships. Journal of College of
Physicians Surgeons Pakistan. 2020 May; 30(05): 471-
5.d0i:10.29271/jcpsp.2020.05.471.

Dubois G, Daas M, Bonnet AS, Lipinski P.
Biomechanical study of a prosthetic solution based
onanangled abutment: Case of upper lateral incisor.
Medical Engineering & Physics. 2007 Nov; 29(9): 989-
98.doi:10.1016/j.medengphy.2006.10.017.

200




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

