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ABSTRACT

Objective:To compare clinically practiced convergence angltues of tooth preparation with recommended
values, and also the effect of tooth position aperator experience on convergence angle.

Study Design: Cross Sectional analytical study

Place and Duration of Study:The study was carried out at the Dental clinicas§m University dental clinic,
from August 2016 to February 2017.

Methodology: A minimum of 53 crown preparation dies were cokectvhich were prepared by students and
interns of operative dentistry. AutoCAD 2017 softevavas used for measurement of convergence angke. O
sample t-test was applied to compare the meanipedatonvergence angle values with its recommendaces.
One way ANOVA was applied to measure differencecamvergence angle values with respect to operator
experience and tooth type with the level of sigifice being =0.050.

Results:Mean reported convergence angle value was 27.62hw¥as significantly greater (p < 0.001) than the
recommended valueStatistically significant difference in convergenaegle was found between anterior vs.
molar teeth and between premolars vs. molar tgeth.0001 and p=0.002, respectively).

Conclusion: There was a considerable disparity between theergewt angles values recorded in this study and
the recommended guidelines. Measured convergergle galues were greater for posterior teeth as avetp

to the anterior teeth.
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I ntroduction:

In prior studies, retention has been the primargiceatration of interest for crown preparation stadd.
Although, resistance form is maybe more importarilight of the fact that occlusal forces are cooatiéd in a
lateral or an apical direction.(1) Retention ofwrois influenced by convergence angle of prepanatioeight of
preparation , height to base proportion of positgomd sort of luting cements.(2) Books rules forahxiall
inclination while tooth preparation can change frdrto regularly referred to as perfect and 6-14e ar
acceptable.(2-3) These suggestions are hypothaticbhard to accomplish in clinical practice.

Functional decline criteria must characterize agpratic, quantifiable objective that the student taagine
and accomplish. However, a 120 degrees rule is merssible than a 6o basis for full coverage crown
preparations. (1) However, these guidelines arfecdif to follow clinically, and divergence from pallel might
have to be as much as 12° to be observed cliniaalljiverging surfaces. Mack observed that a miniapeer of
12° was necessary to ensure the absence of unslédguBoodacre et al.7 proposed that the total Gdulsl
range between 10° and 20°. Other investigators hes@mmended 10° and 16° CA based on laboratodyestu
Several techniques have so far been described Vialuating CA of tooth preparations. Devices such as
photocopy machines,8 overhead projectors,10 gorticmmaicroscopes,11 3-D laser scanners,12 and didmo
rotary cutting instruments13 have been used to unedbe CA of working dies; however, none of thdseices
have widespread acceptance.

Petal et al. administer a review in which dentaldival students were instructed to get ready teethfdll
crowns with a CA of 4-100. 5 Only 12.7% (8 out & ébutments) of the prepared teeth fell within ittheal
range of 4-100, and the average CA value was 190.6.

Annerstedt et al. assessed convergence angle \@lfidscrown preparations for anterior, premolarsl molars
and the average convergence angle value reporte@iva7 Several clinical studies reported convargeamgle
means for tooth preparation that ranged from 120280.10 for dentists with no apparent correlatiortheir
level of education and experience. 6-7
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Although the opinions of dentists vary consideratagarding the optimal CA, there is sparse data@aring
the extent to which recommended values are usddrital practice.(8,9,10)

Materialsand M ethods:

It was cross sectional analytical study, conduaéed)assim University dental clinic, from August BOt
February 2017. Consent was obtained from Dentalle®tis’ Research Facilitation CommitteeAt college of
dentistry Qassim university prior to initiation tife study. A minimum sample of 53 crown preparatiodels,
(anterior, premolar and molar) were collected ideorto achieve the objective of the study. Data ed@ected
retrospectively using random sampling techniquenfdie trimmed stone models after delivering crowrtite
patients. Crown preparation models of anteriorjmmiars and molars prepared by students and intandsr
normal clinical condition were included. The didste prepared teeth were removed from stone nimated and
mounted on square shaped hard wax block to stabilia fixed vertical position on horizontal tallgh white
background. The camera was placed on tripod stargkepdicular to long axis of tooth and at a distaot20
cm. Then photograph of prepared teeth stone dies ta&en from mesiodistal direction using canonB@hd
transferred to AutoCAD 2017 software (Sony Corporgt Tokyo, Japan) for measurement of convergence
angle and axial wall tapers (mesial and distaltaDeas collected form each specimen including cayesmce
angle, axial wall taper, clinical operator levaliients or interns) and tooth type (anterior, pdamand molar).
Single trained investigator took photographs oppred teeth stone models under standardized comditid to
measure convergence angles with the help of saétwatoCAD 2017.

A minimum sample of 53 crown preparation modelserallected, 5% level of significance.Data was eatdd
and analyzed using descriptive statistics to sHmvgeneral behavior of data. One sample t-testappBed to
compare the difference in mean clinically practicedivergence angle values with its recommendecdega(6-
degree axial wall taper and 12-degreeconvergengke)arDifference in the convergence angle and axill
taper between three groups of teeth (anterior, plans and molars) and operator experience (studemds
interns) were tested for significance by one wayQAM\ (Bonferroni test). A p-value below 0.05 was
considered statistically significant. StatisticalcRage for Social Sciences (version 21.0) was eyadidor data
entry and analysis.

RESULTS:

The (Table 1) indicates that, out of 53 crown pregians 10 were prepared by

4th year students, 31 by 5th year students andir®byns. The mean value of convergence angle wag227.
Meanwhile, mean value revealed convergence andlgevafor anterior, premolars and molars were 25.2,
24,86and 31.36.

Finally, distal wall taper was comparatively gredaten the mesial wall taper among three gatherfigseth.

Mean convergence angle and axial wall taper vaaresng three groups of teethare representing one-way
ANOVA, which is comparing the difference in the engence angle and axial wall taper values betvileere
groups of teeth and indicated statistically siguwifit difference in convergence angle values betwegsTior vs.
molar teeth and between premolars vs. molar tgeth.0001 and p=0.002, respectively).
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(Table 1) mean convergence angle and axial wall taper values among three groups of teeth

Variable Tooth type Tooth Mean std df P value
number
(n=53)
Anterior 10 39.70 | 13.458 Between groups 2 0.000
Buccolingual | Premolar 21 2371 | 9.106 Within groups 50
convergence anglée  Molar
22 38.41 | 13.458 total 52
Anterior 10 25.2 9.175 Between groups 2 .079
Mesio distal Premolar 21 24 86 9.334 Within groups 50
convergence angle  Molar 10.777
22 31.36 total 52
Anterior 10 12.00 7.630 Between groups 2 .952
. Premolar 5.624 T
21 12.86 Within groups 50
mesial wall taper Molar 8.696 group
22 12.77 total 52
Anterior 10 11.10 5.446 Between groups 2 .002
. Premolar 4.910 P
21 10.86 Within groups 50
Distal wall taper Molar 10.914 group
22 19.50 total 52
Anterior 10 5.20 6.563 Between groups 2 .000
Premolar 7.003 S
21 9.62 Within groups 50
Buccall taper Molar 10.453 group
22 21.32 total 52
Anterior 10 34.70 | 15.151 Between groups 2 .000
. Premolar 9.769 T
21 14.86 Within groups 50
Lingual wall taber Molar 9731 group
22 17.14 total 52

The (Table I1) is indicating one sample t-test that is found significant (p < 0.001) between hypothesized
mean and clinically practiced mean conver gence angle and taper values.

Variable Hypothesized Clinically practiced P value
mean Values (mear std)
Convergence 12 27.62 .000
angle
Axial wall 6 15.08 .000
taper
DISCUSSION:

The findings of the present study led the accepgtarfictudy hypothesis that there is a distinctiothe average
clinically practiced convergence angle values astéosuggested values. In the present reviewctimyergence
angle values were observed to be significantly éighanits prescribed values. Comparative outcowere
reported for by Nordlanderet al. (9)

Noonan et al. and Sato et al. analyzed convergangke and taper estimations of dental studentsrumzienal
clinical condition and special testing conditiorhely found more higher values under normal clinazaidition
compare to proficient testing condition. (8,11) Eamhy, the current review also discovered highenwergence
angle values under normal clinical condition. Baahas been argued that clinical training helpsnimancing the
clinical practices and accomplishing the values.

Weed additional findings are suggesting that desttadents could create tooth preparation for cormpeowns

with a taper of 12.70 on typodonts, yet their datipreparations had a mean taper of 22.80. (1®)eider, it is

difficult to accomplish prescribed taper intraoyallhen contrasted with typodonts because of limiteckss and
visibility.
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Furthermore, mean value described convergence asgi€ull coverage crown preparation in the pressanew
under normal clinical condition with 27.62 hence, that is somewhat not as much as that idedcby
Leempoelet al., (14) Al-Omari (13) and Weed (12) amore prominent than that measured in Nordlantat.e
(9) Rafeek et al. (15) and Mack. (4) This dissimitjain the convergence angle (merging point) valueere
likely because of sample size distinction and ramdelection of crown preparation models from chniic our
review.

Furthermore, axial wall taper and convergence avgliges were altogether less for premolars wioertrasted
with anterior and molars teeth and distal wall tap@&s essentially more greater than mesial walkrtap
presumably, this is happening because of troubfeositioning handpiece and limited access to otadaspect

of tooth. However, the convergence angle valuedrash acquired in this examination amongst anterior
premolars and molars concurred with the findings\gdd et al.,16 Leempoel et al.,14Smith CT et ahdl Al-
Omari.13 Parker et al. concluded that correct positg of hand piece or precious stone cuttingrument
while crown preparation is quite difficult on thestl part of tooth, particularly on the molar teethen
contrasted with premolar teeth. (17)

Moreover, impact of students clinical experienog bt demonstrate huge difference in convergengieand
taper values inside a similar group and betweerhiee groups of teeth including (anterior, premataolars),
Moreover, the findings indicates that there cowdrbprovement in convergence angle and taper waitiethe
support of years of clinical experiences. Thesdifigs got theoretical support by Petal et al. anddinder et
al. (5,9)

However, hypothetical rules for wall taper and aengence angle during tooth preparation are disoraty
standards and are not reliable with the realitye@ithe complicated interrelationships of clinidatpothetical,
and mechanical factors that decide the retentiahrasistance qualities of preparation in vivosiadvisable to
design preparations that mix retentive attributéh wseful demands.

Finally, the limitations of the contemporary reviewe, this is cross-sectional research and conveaisample
used more than randomization while the collectibdaia. Somehow, long-term clinical studies areetal to
fully assess the effect of convergence angle ototingevity of individual crown.

CONCLUSION:

In the light of current limitations, it might haw®ncluded that there was a significant differeneeveen the
convergent angles and taper values which recordeithi$ review and the designs recommended in dettle
prosthodontic course readings and the dental fitexareview. Moreover, convergence angle and asipér
values were essentially greater for molar teethnidmampared with premolar and anterior.

Finally, distal taper was greater than mesial \wedker.
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