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Abstract: 
Objective: Implants are being used in orthodontics as a reliable mode of anchorage.
Among other factors, the cortical bone thickness plays a major role in determining the
stability of these implants. The objective of this study was to study the relationship of var-
ious arch forms and the cortical bone thickness and to determine if the cortical bone thick-
ness varies between various arch forms. This would help to determine the ideal length of
an implant for a particular arch form. 
Materials and Methods: A cross sectional tomograph was obtained from 30 patients.
Based on arch forms the patients’ tomographs were equally divided into three basic 
square, tapered and ovoid categories, each consisting of 10 patients. Consequently, their
buccal and lingual cortical plate thicknesses were measured. 
Results: The results showed that there was a statistically significant difference between 
the three arch forms, in which the square arch form had the greatest cortical bone thick-
ness among the three arch forms. 
Conclusion: Patients having a tapered arch form may require implants with greater length
than patients having a square or an ovoid arch form. Since the availability of the cortical 
bone in square arch patients is greater, there is more stability for the implants in these cas-
es; therefore, implants with a shorter length may be used in these cases. 
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INTRODUCTION 
Many definitions have been used to describe 
anchorage by various authors in Orthodontic 
literature but to summarize the basic meaning 
of anchorage it may be described as the re-
sistance of an object to an external force acting 
on it which may be utilized for tooth move-
ment [1].  
More often than not the teeth themselves are 
used as anchorage units. Several factors have 
to be considered while using teeth for anchor-
age such as the size, shape, number and length 
of each root as these together comprise the 
resistance value offered by each tooth. This 

may sometimes bring about undesired move-
ment of the anchor teeth. To prevent this, sev-
eral appliances have been used such as the 
transpalatal arch and the headgear. Since some 
of these appliances require patient co-
operation, skeletal anchorage devices such as 
implants and miniscrews have been intro-
duced. 
Placement of the miniscrews is very technique 
sensitive; therefore, several critical factors 
need to be considered during their placement. 
The screws should be placed in the attached 
mucosa as it is less likely to cause irritation. 
Care should also be taken during the place-



Journal of D

 8

ment of th
to the risk
tures throu
The ideal 
stable anch
amount of 
Arch form
arch form 
form [3]. 
The volum
rectly affec
the Mandi
pared to th
bone. Very
on the eva
placement 
The purpo
various arc
bone thick
the new th
dinal (3×C
 
MATERIA
The author
three arch 
based on th
1). Clear te
determine 
groups we
consisting 
The mean 
the tooth s
than 4 mm
at 1:1 to av
A tomogra

A              

Fig 1. Square

 

Dentistry, Teh

he screws in
k of damag
ugh impinge
implant len
horage and 
bone at the

ms have been
b) Square 

me and the 
ct implant s
ibular cortic
he thickness
y few studi
aluation of 
site [4-6].  

ose of this s
ch forms an
kness of dif
hree cross se
CRS 1 LNG)

ALS AND 
rs selected t

forms (ov
he patients 
emplates by
the arch fo

ere square, 
of 10 patie
age of the p
ize arch-len

m. The male
void any gen
aph with a n

                      

e Arch Form (

ran Universit

n interradicu
e to adjace

ement [2]. 
ngth is criti

this is dep
 implant sit
n divided in
arch form c

density of 
stability. Th
cal bone is
s of the Max
ies have be
the bone a

study was t
nd to compa
fferent arch
ectional and
) radiograph

METHOD
ten patients 
oid, square
pretreatmen

y 3M Unitek
orm. Theref
tapered and

ents aged 1
patients was
ngth discrep
e to female r
nder bias. 
new techniq

                     

(A), Tapered A

ty of Medical 

ular areas d
ent root stru

cal to achie
pendent on t
te. 
nto a) Taper
c) Ovoid ar

bone may 
he thickness
 greater co
xillary corti
een perform
at the impl

to analyze t
are the corti
h forms usi
d one longi
hic techniqu

DS 
of each of t

e and tapere
nt models (F
k were used
fore, the thr
d ovoid; ea
8 to 26 yea
s 22 years a
pancy was l
ratio was k

que, 3×CRS

     B              

Arch Form (B

Sciences 

due 
uc-

eve 
the 

red 
rch 

di-
s of 
om-
ical 

med 
ant 

the 
ical 
ing 
itu-
ue. 

the 
ed) 
Fig 
d to 
hree 
ach 
ars. 
and 
ess 

kept 

S 1 

LNG 
was c
Planm
This 
based
Arm 
Based
the r
prem
tical 
image
in the
first 
measu
mA w
16 se
The r
mm l
drawn
tange
lar to
long 
exten
crest
bone 
cal co
Y de
where
thickn
bucca
heigh
apex 
The m
thickn
crest 

                      

B), Ovoid Arch

(3 cross 
carried out u
meca Proma
is a unique

d on the Sel
Technique
d on a stud
region betw
olar and fir
bone evalu

e was taken
e area betw
molar (Fig
ured was 3
was 1.3. Th
conds. 
radiograph 
lead pencil 
n along the

ent to the ap
o the long a

axis is divi
nding from 

(Fig 5). X
thichness w
ortical bone
notes the li
e y1, y2, y3,
ness at vari
al cortical 
hts from the
(x5) is calcu
mean value
ness at vari
(y1) to the 

                     

h Form (C). 

sectional a
using the x-
ax Compan
e feature of 
lective Com
(SCARA) t

dy on impla
ween the m
rst molar w
uation [4]. 
n of the man
ween the se
g 3-4). Th
 mm; the K

he exposure

was then 
on a tracin

 long axis o
pex of the ro
xis of the to
ided into fi
the root ap

X denotes t
where x1, x2

e thickness 
ingual corti
y4, y5 are li

ious heights
bone thic

e alveolar cr
ulated as X=
e of the lin
ious heights
root apex (

    C   

An

2011; Vo

and 1 long
-ray machin
ny, Finland 
f this machi
mplemented 
technology.
ant placeme
mandibular 

was selected 
A cross s

andibular lef
econd prem
he layer th
KV was 58
e time was 

traced with
ng sheet. A
of the tooth
oot and perp
ooth is draw
ive equal q
pex to the 
the buccal 

2, x3, x4, x5 
at various 

ical bone th
ingual corti
s. The mea
ckness at 

crest (x1) to 
=(x1+x2+x3+
ngual cortic
s from the 
(y5) is calcu

nsari et al. 

ol. 8, No. 1 

itudinal) 
ne by the 

(Fig 2). 
ine. It is 
Robotic 
 

ent sites, 
second 

for cor-
sectional 
ft region 
olar and 
hickness 
and the 
fixed at 

h a 0.35 
A line is 
h. A line 
pendicu-
wn. This 
uadrants 
alveolar 
cortical 

are buc-
heights. 

hickness 
cal bone 

an of the 
various 
the root 

x4+x5)/5. 
cal bone 
alveolar 

ulated as 



Ansari et

2011; Vo

Y=(y1+y
The sta
SPSS 1
IL). Ev
perform
ance, A
cant va
tween t
multiple
the data
standard
higher 9
 
RESUL
The me
thicknes
the squ
cortical 
forms (m
Ovoid a
ness of 
cal plate
the lea
(mean:1
The ling
arch for
the gre
among 

Fig 2. Pla

 
 

t al. 

ol. 8, No. 1 

y2+y3+y4+y5)
atistical ana
3.5 for Win

valuation of
med by mea
ANOVA tes
ariation of 
the three a
e compariso
a were cal
d deviation
95% confide

LTS 
ean values 
ss of the th

uare arch fo
plate thick

mean:3.05 m
arch form s
2.09 mm (S
e thickness 
ast among
1.42 mm, SD
gual cortica
rms indicate
eatest lingu
the three a

anMeca Prom

)/5. 
alysis was 
ndows (SPS
f the data 
ans of the 
st, and it re
cortical bon

arch forms.
on test wa
lculated in 
n, P value 
ence interva

of the bucc
hree arch fo
orm has the
kness amon
mm, SD=0.
hows a mea
SD=0.37). T
of the tape

g the thr
D=0.28). 
al plate thick
es the squa

ual cortical 
arch forms 

max. 

performed 
SS Inc., Ch
distribution
analysis of

eflected a si
ne thicknes

For analy
s performe
terms of m
and lowe

als. 

cal cortical
rms indicat
e greatest b
ng the three
698).  
an cortical 
The buccal 
ered arch fo
ee arch 

kness of the
are arch form

plate thic
(mean:2.44

using 
hicago, 
n was 
f vari-
ignifi-
ss be-
ysis, a 
d and 
mean, 

er and 

l plate 
te that 
buccal 
e arch 

thick-
corti-

orm is 
forms 

e three 
m has 
ckness 
4 mm, 

SD
ne
tic
the
(m
W
pa
arc
to 
pla
ca
for
 
DI
Sk
bo
Fo
bo
me
ble
sel
ca
It 
len
ph
ne
co
an

Fig
tec

A

D=1.64). Ov
ess of 1.39 m
cal plate thic
e least a

mean:0.78 m
When the bu

ared, the bu
ch form wa
the other 

ates of the 
antly thicke
rms. 

ISCUSSIO
keletal anch
one thickne
or orthodont
one thickne
ended since
e in length
lection of l

ause they off
has been n

ngth is ide
hology amo
ecessary to 
ortical bone
n implant to

g 3. Schema
chnique. 

rch Form and

void shows 
mm (SD=0.
ckness of th

among the
mm, SD=0.4
uccal cortic
uccal cortic
as significan
arch forms
square arc

er compare

N 
horage devi
sses for sta
tic implants
ss of at le

e orthodonti
s ranging f
longer impl
fer stronger
noted that a
al but diffe
ng differen
evaluate th
thickness 
determine 

atic represent

d Cortical Bo

a mean cor
.694). The l
he tapered a
e three a
481). 
cal plates 

cal plate of 
antly thicker
s. The lingu
ch form w
ed to the 

ices require
ability and 
s placed in t
east 4 mm
ic implants 
from 3 to 6
lants is ben
r anchorage 
an implant 
ferences in 
nt individua
he amount o

prior to pl
the success

tation of the

one Thickness

9

rtical thick-
lingual cor-
arch form is
rch forms

were com-
the square

r compared
ual cortical
ere signifi-
other arch

e sufficient
anchorage.

the palate, a
is recom-
are availa-

6 mm. The
neficial be-
[5]. 
of 4-6 mm
bone mor-

als makes it
of available
acement of
s of the im-

 tomography

s 

9

-
-
s 
s 

-
e 
d 
l 
-
h 

t 
. 
a 
-
-
e 
-

m 
-
t 
e 
f 
-

y



Journal of D

 10

plant [6]. 
placement 
volume of 
the region 
tion). In ca
noted that 
est at a re
CEJ of the 
According 
face have 
form and t
muscles, p
ly have a 
individuals
ovoid arch
the square 
of buccal a
The Cortic
tions seem
function. T
region has
moments [
the buccal 
with the li
the mandib
catory mus
This study
relation be
bone thick
selection p
more the c
the implan
lesser the a
the longer 

Fig 4. 3XCR

 

Dentistry, Teh

After evalu
sites, it wa

f buccal cor
n of the CE
ase of the pa
the palatal 

egion locate
tooth [7]. 
to a study,
a tendency

they also h
atients with
tapered typ

s with an av
h form [8]. 

arch form 
and lingual c
cal bone thi

ms to be in
The mandib
s a structu
[5]. The wi
side are rel
ingual side
bular molar
scles [9]. 

y shows that
etween the 
knesses. Th
process of 
cortical bon

nt length req
amount of c
the implant

RS tomograph.

ran Universit

uating the 
as noted tha
rtical bone 

EJ (cemento
alatal cortic
cortical bo

ed 6mm ap

, individual
y towards 

have stronge
h a long fac
pe of arch 
verage facia

According 
has the gr

cortical bon
ickness of t
nfluenced b
bular body 

ure resistan
idths of cor
latively thic

e. The bone
rs is influen

t there is a 
arch forms

his will he
f the micro
ne thicknes
quired for su
cortical bon
t length requ

. 

ty of Medical 

ideal impl
at the great
was found

oenamel jun
cal bone it w
one was thic
pical from t

ls with a sh
a square ar
er masticato
ial type usu
form and t

al type have
to our stud

reatest amou
ne thickness
the molar s

by masticato
of the mo

t to torsion
rtical bone 
cker compar
e thickness 
nced by mas

definitive c
s and corti
lp during t

oimplant. T
s, the smal
upport and t
ne availabili
uired. 

Sciences 

ant 
test 

d at 
nc-

was 
ck-
the 

hort 
rch 
ory 
ual-
the 

e an 
dy, 
unt 
s. 
ec-
ory 
olar 
nal 
on 

red 
of 

sti-

cor-
ical 
the 

The 
ller 
the 
ity, 

CON
The s
lingu
the ov
There
bucca
betwe
There
comb
ovoid
This 
cal b
tients
in com
Henc
may 
than p
form.
squar
stabil
fore, 
used 
The S
graph
depen
nique
graph

Fig 5.
cortica

NCLUSION
square arch 
al cortical p
void and tap
e was no si
al and ling
een the ovo
e was a mil
bined cortic
d and tapere
procedure a

bone thickn
s to a relativ
mparison to

ce, patients 
require im
patients hav
. Since avai
re arch pati
lity for the 
implants w

in these cas
Shortcomin
hic techniqu
nds on the 
e is digitize
hic film de

 Tracing of th
al plate. Y den

N 
form has a

plate thickn
pered arch f
ignificant d

gual cortica
id and taper
ld significan
al plate thic

ed arch form
allows eval

ness while 
vely lesser a
o a compute

having a 
mplants with
ving a squa
ilability of t
ients is gre
implants in

with a shor
ses. 
g of the res
ue is opera
film proce

d it helps e
evelopment 

he tomograph
notes lingual c

An

2011; Vo

a greater bu
ness compa
forms.  
difference re
al plate thic
red arch for

ant differenc
ckness betw

ms.  
luation of th
subjecting 

amount of r
erized tomog

tapered ar
h a greate

are or an ov
the cortical

eater, there 
n these case
rter length 

search is th
ator depend
essing. If th
eliminate an

error, whi

h. X denotes t
cortical plate. 

nsari et al. 

ol. 8, No. 1 

uccal and 
red with 

egarding 
cknesses 
rms. 
ce in the 
ween the 

he corti-
the pa-

radiation 
graphy. 
ch form 
r length 

void arch 
l bone in 
is more 

es; there-
may be 

at radio-
dent and 
his tech-
ny radio-
ich may 

the buccal



Ansari et al. Arch Form and Cortical Bone Thickness 

2011; Vol. 8, No. 1 11

compromise the quality of the radiograph. 
Scope for further research: It is always better 
to know the quantity of bone thickness availa-
ble during implant placement since the quanti-
ty of bone thickness varies in different head 
types. Further research may be carried out us-
ing a digitized tomographic technique and by 
undertaking a large sample size which would 
help attain a better statistical analysis. 
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