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Computerized prediction of lower third molar eruption
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Abstract:

One of the problems in Orthodontics and Oral Surgery is determining when to
extract third molars or when it is advisable to let them complete their eruption. This
sy aitempts o establish -a computerized prediction method using [ateral
cephalometric radiographs to decide whether removal or leaving third molars to erupt.
The resuit showed that there is a significant difference in the accuracy of manual and
compulerized meéthod of prediction of lower third molar eruption in that the
computerized method proved to be more aceurate in the prediction.
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Introduction:

Many members of the most
eivilized races exhibit a disproportion
between jaw size and tooth size. In that
theory posses jaws which are (oo small
o accommodate  their teeth. Among
these tegth lower third maolar (M) s
the most frequent tooth in deatal arch
remain impacted rather than erupted "',
Times of eruption of M3 are varied
among the population ranging from 14-
24 yeurs ', So that prediction of M3
o erupl o remain  impacted 15
beneficial clinical issves because M3
retention  might be impormnt  for

prthodontic  anchorage,  prosthetic
abutment or transplant in addition to
extacion of M3 after complete
eruption reduces the intensity of the
surgicel procedure therehy decreasing
morbidity It has been a matter of
concern to the demtal professional to
predict when the M3 will erupt ino
proper occlusion ™ # The factors that
must be taken into account are:

1= Patient uncertainly about having the
procedure

2- The tales and mythus people believe
about third molar eruption. The rate
of impaction 15 vaned as rl_-FJrl.::d by
authars ranging (25- 50%) @&,
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In an auempt to predict the
prabability of third molar eruption,
many stidies have been done most of
them using dissected skulls or lateral
cephalometric radiographs, The lateral
cephalometric radiograph is not an
excellent nid in performing
cephalometric  diagnosis  because of
image super imposition is not very
precise when trying fo measure the
third malar position and it is probability
of eruption .|t was decided to make the
prediction by using  panoramic
radiographs. This allowed one 1o
visualize both sides of the dental arch
and measuring the structure with least
amount  of super imposition 7,
Olive&Basford " oo g that the
reliability and wvalidity of panoramic
lomograph in the measuring of space
condition of M2 are superior o these of
lateral cephalogram, bite wing and
lateral obligue projection.

Kaplan "V propose  that  the
impaction of M3 is by establishing an
index space which could be measured
by the mesio =distal width of M2 and
the percentape of space bebween
amterior edge of the ramus and the
second maolar,

Biok ™  wsed cephalometric
radiographs to measure the distance
which separated the anterior edge of the
ramus and distal surface of second
molar  and  supgested that  the
probability of impaction decreased as
the distance increased,

Rickets ™ evaluated approximately
|0 skullz and felt that a successful
eruption could be directly correlated
with the portion of the third molar that
goes beyond the anterior edge of the
ramus. When half of the third molar
fies behind the ramus, the possibility of
eruption is 50%, According to the same
principle to space available of M3 it
has been found that average distance
was 2|1 mm, for the impacted molars,
25 mm, for the erupted molars but out
of pogition was 30 mm. for molars in
occlusion. The prediction could be
performed from the ape 8 or 9 years of
age with 0% accuracy.

Richardson "', reported that the
small values that could be appreciated,
"in the initial mesial inclination angles"
helps the cruption process. The author
thought that most of the impacted third
molars have been stmightening out to
some extent and that the degrees of
their angles have been augmented.

Materials &Methods:

The present study proposes a
new method that is based on the resuli
of previous study by applying them to
the lateral view radiographs. They were
projected to the computer through
using of digital computerized camera in
addition to tracing elements and direct
comparisoen between both
measurements BCCUrnCY WeTE
established, so that the lateral view
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rachopraphs of {20)  patients . were
measuned.
Radiographical projection:

Fhe position of pafient is important
in such extra oral radiographs, in that
the patient seated in up might position
with teeth in occlusion and the ocelusal
plane parallel with the floor. The chair
headrest 1y placed fairly high om the
head and the patient asked o project
the chin &s far as in comforable to
separate the mandible from vertchral
column. The ceniral ray is directed at
point just medial to the ramus and
abput 0.5 inch above the anple aof
mandible on the side of face nemer the
%~ ray machine. The film is positioned
go that the central ruy is perpendiculir
a3 possible 1o the plane. The patient

irstrucied to hold the film between the
mrealar

heel of hand and  the aof

ryeomatic bone Fig (F).

Patient ~ position  on

Fig. (1):

cephalopram

hen the radographical film 15
processed and prepared for  the
computerized photographical image
Digital computerized camera,

Digital caomputerized camera (DC
215 zoom digital camera) Fig {2) was
adjusted. and plaged on camera stnd
apainst the radiographic flm attachod
to film viewer for radiographic image
and the later was subsequently

introduced to computer for analysis
through use of ACDSec, power point
and paint bresh programs.

' DC.EIS Zoom

Digital Camerd

Fig. (2) Digital computerized camera

Analysis of  computerized
radiograph:

Analysis of computerized
radiograph performed by drawing
horizontal  |ine  through the most

superior points of the occlusal surface

of the first and second molars, This was
ioken 84 a reference lne.  Another
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reference line was drawn perpendicular
{3 the homizontal line and was tangential
te the distal surface of the second molar
The most important poml in the
overlay was the inersection of the
horizontal  reference line. amd the
piterior boasder of the ascending ramus
. Fig(3).

(3) Analvsis of computerized

Fig.
radingraph
I'he pradiction points as foliows:

If the distance from second molar
< or = 95mm then probability of
impaction=1 009G

I the distoncs from second molar

< 145 mm Lhen
impaction="76%.

If the distance from =econd molar
=14.5-16.3mm then prohability of
eruption =72%.

[f the distance from second molar
=or = 16.5 mm then probability of
eruption =[G,

probobility  of

The same criteria of prediction and
analvsis of computerized radiograph
used  on  iminsparent devace.
Statistical comparisons between both
data were undentaken.

WEIE

Result:

The number of patients upon which
the comparisons were taken 15 (20}
The mean age of the patients are
(22.21) vears with the age range (20~
25) years, There were (12} males and
(8} feinales {table 1).

Table (1); Sex distribufion, range and
mean age of paticnts,

Mo of
patients

comparison  betwean  hoth

Statistical

reading data {manusl and

computerized) t-vahue was used and the

resulte showed statistically sipnificant

L

differences between them (p=iOG01 )

{(1able 2).

fia
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Table (23 Companson between
mianual amsd computerized prediction.

fean

Compuicrized

Mfanuznl

L6.50

" Statistical significant p=0.0001,

Correlation coefticient  showed that
there wag significant correlation
between  computerized and  manual
prediction (fable 3).

coefficient
Semanual

Tahle
betwesn
rrectbciiom,

Correlation
Computerized

(3):

Correlation
Coefficient of
computerized and
manuil prediction

Mumber of

CkSES

0934

Discussion:

Computer technology is already
assuming an important role in the usage
for diagnosis, treatment planning and

treatment-record keeping. The past
gaveral years have witnessed the
development of a number of systems
for the computer-gided in dentistry,

In an attermnpt to predict the probability
of third molar eruption, many studies
have been done; most of them using
dissected skulls or lseral cephalic
radiographs. The benefit of this new
method for prediction lower third molar
eruption is that 1t is very simple to use
and requires no cephalographic
measurements.  The method s
applicable to most widely used lateral
radiographic projection more than a
panoramic tomogram because the later
may cause 4 6% error in the condylar
area.  Therefore, as apart of the
mterpretation of panormic radiograph,
attention should be paid fto any
discrepancy in symmetry between the
right and lefi sides of the jaw, Such
asymmetry may have resulted from an
eccentric position of the head of gm
patient when the film was exposed. !
Ganss et al ' coneluded that when the
amount of the available mesiodistal
space (mm) divided by the mesiodistal
width of the tooth is more than or equal
to 1, almost 70% of third molars enpt,
Applicd to the present study, this would
myean that if the amoumt of the space
were a5 much as, or more than 15.2mm
(the mesiodistal width of lower thind
molars), ther the probability of
engplion in the present study would be
a little more than T0%.
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