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ABSTRACT 

Aim: To evaluate the arch width variations among different skeletal patterns in Chhattisgarh population. 

Materials and Methods: A total of 66 untreated   adults (33 males and 33 females), the age of 15-30, with 

minimal crowding or spacing and no cross bites, were included in the study. Lateral cephalograms were 

analyzed to measure the angle between the anterior cranial base and the mandibular plane (MP-SN). Dental 

casts were used to record maxillary and mandibular inter-canine, inter-premolar, and inter-molar widths. 

Results: Findings revealed that males had significantly wider dental arches than females (P < 0.05). 

Additionally, as the MP-SN angle increased, there was a notable reduction in arch width. When compared 

with data from other populations, the results also suggested that arch width dimensions vary across different 

ethnic and racial groups. 

Conclusion: Dental arch width is affected by gender, ethnicity, and vertical facial structure. Hence, 

orthodontic treatment should consider using customized arch wires tailored to the individual’s original arch 

form and width. 
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The  re lat ionsh ip between malocclus ion  and fac ia l  
form has  been a  focus  of  orthodont ist s  s ince  ear ly  
20th  century.  Dental  a rch  width  and  fac ia l  f orm 
are  important  factors  for  determin ing  success  and 
stabi l i ty  of  o rthodont ic  t reatment.  Arch  form i s  
the  pos i t ion  and  re lat ionsh ip of  teeth  to  each  
other  in  a l l  three  d imens ions 1 .  
It is also commonly believed that there is interaction between 
the functional capacity and the size of masticatory muscles and 
craniofacial form.2 Three basic types of facial morphology exist: 
Short, average, and long. 
Accord ing  to  Hawley,  ideal  arch  width  was based  
on  an  equ i lateral  t r i ang le  with  a  base  represent ing 
the  inter -condylar  width.  The  lower anter ior  teeth 
were  arranged on  an  arc  of  a  c i rc le  with  a  radius  
determined by the  combined width  of  the  lower 
inc isor s  and  can ines,  w ith  the  premolar s  and 

molars  a l igned with  the  second and th i rd molars  
toward the  center 3 .  
Correct  ident i f icat ion  of  a  pat ients’  arch  fo rm i s  
an important  a spect  o f  ach iev ing  a  stable,  
funct ional  and aesthet ic  orthodont ic  t reatment  
resu l t ;  fa i lu re  to  preserve  the  arch  fo rm might  
increase  the  probabi l i ty  of  re lapse. 4  

1.  MATERIAL AND METHOD:   
A total  of  66 untreated pat ients  above  15  year s  o ld  
were  employed in  the  study.  The  samples  inc luded  
nat ives  of  Chhatt i sgarh.  Lateral  cephalog ram and  
upper  and lower impress ions  were  co l lected f rom 
each  pat ient .  
Inclus ion  Cr i ter ia:  Age group –  15  –  30  years,  w ith  
a l l  dent i t ion  present  (except  3 r d  molars)  
Exclus ion  Cr i ter ia:  Pat ient  with  h istory  of  
prev ious  o rthodont ic  t reatment,  dentu lous  spaces,  
h i story  of  t rauma,  s i gn i f icant  cuspal  wear,  
extens ive  restorat ions  o r  prosthet ics,  anter ior  and  
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poster ior  cro ss  b i tes  and  severe  crowding  (>9  mm) 
or  spac ing  (>9 mm)  were  excluded f rom the  study.  
The  lateral  cephalograms  were  t raced ind iv idual ly  
and Se l la  Nas ion  Po int  A  SNA ,  Se l la  Nas ion  Po int  B  
SNB ,  Po int  A  Nas ion  Po int  B  ANB,  and SN-MP  were  
measured.  The  dental  a rch  width  was measured  on  
the  dental  cast  us ing  a  d i g i ta l  ca l l iper  accurate  to  
0.001 mm.    

The  fo l lowing  max i l lary  and mand ibu lar  d imens ions  
were  measured.   
In ter -canine width :  Buccal  cusp  t ip  and  widest  
labia l  a spect ) ,                                      First  and  
second inter -premolar  width :  Buccal  cusp t ip  and  
widest  labia l  a spect )  
First  inter -molar  widths :  Mes iobuccal  cusp  and  
narrowest  l in gual  aspect .

 

 
Stat is t ica l  Analys is :  ANOVA stat i st ics  i s  done  to  
compare  the  arch  w idths  of  the  samples  at  
d i f ferent  leve l s  of  MP-SN.  Descr ipt ive  stat i st ic s,  

inc luding  mean and standard dev iat ion  ( SD)  were  
calcu lated  for  a l l  measurements  
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Vert ica l  f ac ia l  form i s  an  important  e lement  of 
orthodont ic  asse ssment.  I t  i s  an  essent ia l  cr i ter ion  
for  each  orthodont ist  to  under stand  the 
re lat ionsh ip  between vert ica l  fac ia l  he ight  and 
dental  arch  width  for  proper  d iagnos i s  and 
t reatment  plann ing.  Large  var iat ions  are  found  in  
the  vert ica l  d imens ion  and these  af fect  the 
cl in ic ian’s  approach  to  successfu l  d iagnos i s ,  
t reatment  plann ing,  and mechan ics 5 .  
The  study conducted by  M .  Prasad showed that ,  in  
max i l lary  and  mandibu lar  arches,  there  was  no 
stat i st ica l ly  s ign i f icant  inverse  re lat ionsh ip  
between vert ica l  f ac ia l  he ight  and dental  arch  
widths  among the  max i l lary  can ines,  f i r st  
premolars,  second premolars,  and  f i r st  molars  in  
male  and female  samples . 6  
The  predict ion  of  in ter - arch  w idth  he lps  us  in  
s i tuat ions  such  as  cross  b i tes,  ectopical ly  
pos i t ioned teeth,  t ranspos i t ions,  sc i s sors  b i te ,  
impacted  teeth,  miss ing  teeth,  etc. ,  where  we 
cannot  determine  exact  inter -arch  widths  and 
fabr i cate  customized  a rch  wires  for  the  pat ient .  
In ter -arch  width  measurements  showed that  there 
i s  s ign i f icant  d i f ference  in  arch  w idths  among 
males  and females  in  untreated Chhatt i sgarh  
populat ion.  In  th i s  s tudy i t  was  observed  that  boys  
d isplayed  larger  arch  width  than  g i r l s  and g iven  
that  th is  i s  due  to  the  fact  that  boys  tend to  be  
phys ical ly  l arger  than  g i r l s .  Increase  in  arch  width  
dur ing  growth  was found more  in  males  than  
females  and th is  can  be  a  reason  for  males  hav ing  
broader  a rch  than  females 7 , 8  
Prof f i t  e t  a l .  have  proved that  the  mean bite  force  
i s  g reater  for  sho rt  face,  normal  in  average  face,  
and low in  h igh -ang le  subjects. 9  The  mechan ical  
s t ress  b rought  about  by  occlusal  b i te  forces  and  
vo lume of  certa in  mast icatory  muscles  might 
in f luence  the  s ize  of  adjacent  cran iofac ia l  ske letal  
reg ions.  Th is  might  be  another  reason  for  var iat ion  
in  arch  widths  according  t o  fac ia l  pattern 1 0 .  
He lk imo et  a l .  have  found that  mean bite  force  
values  were  s ign i f icant ly  h igher  in  males  than  in  

females.  The  increased  bite  force  might  be  a  
reason  for  the  increased  a rch  width  in  males  when 
compared  to  females 1 0 .  
Eroz  et  a l .  conducted  the  study  and  the  resu l t s  
demonst rated that  the  male  arch  widths  were  
s ign i f icant ly  g reater  than  female  arch  widths 1 1 .  
Sat i rg lu  et  a l  conducted a  study in  which  
u l t rasonograph ical ly  measured masseter  muscle  
th ickness.  They found  that  ind iv idual s  with  th ick  
masseter  had  a  vert ica l l y  shorter  fac ia l  pattern 
and  indiv idual s  with  th in  masseter  have  a  long  
face 1 2 .  Mandible  a l so  cons t r ict s  a long  with  max i l l a  
s ince  max i l lary  and mandibu lar  arches  are  mutual  
counterpart s  accord ing  to  En lows counterpart  
pr inc iple 1 3 .  Funct ional  matr ix  theory  a l so  suggests  
that  width  of  palata l  complex  i s  in f luenced by  
locat ion  of  tongue 1 4 .  Spronsen  et  a l  found that  
long- faced subjects  have  s ign i f icant ly  smal ler  
masseter  and media l  p terygoid muscles  than  
normal  subjects 1 5 .  
The  re lat ionsh ips  between the  vert ica l  fac ia l  
morphology and  dental  a rch  widths  in  untreated 
Chhatt i sgarh  adu l t s  show no  inverse  re lat ionsh ip.  
Hence,  i r respect ive  of  ethn ic i ty  and  race  of  the  
populat ion  group,  SN -MP and inter -arch  widths  
cannot  be  used  in  a sse ss ing  the  vert ica l  and 
t ransverse  cran iofac ia l  and dentoalveolar  
morphology.   
The  var iat ion  of  arch  w idths  between di f ferent  
growth  patterns  and  between males  and females  
h igh l ights  the  var iat ions  of  arch  widths  according  
to  race,  ethn ic i ty,  and  gender  and  a l so  the  
importance  of  u s ing  customized arch  wires  
according  to  pre - t reatment  arch  form and  width  
for  every  pat ient  dur ing  or thodont ic  t reatment.   

Re lat ionsh ip between dental  arch  width  and 
vert ica l  fac ia l  pattern  i s  determined by the  
steepness  of  mandibu la r  p lane  in  untreated 
Chhatt i sgarh  adu l t  popu lat ion.  The  re lat ionsh ip 
was not  found to  be  an  inverse  re lat ion  in  both  
males  and females  of  untreated Chhatt i sgarh  
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adult s ,  a s  MP-SN ang le  increased,  the  dental  arch  
widths  tended to  decrease.   
A  general ized predict ion  was done  for  the  dental  
arch  widths  with  a  g iven  SN -MP.  
The  dental  a rch  widths  of  males  were  found  to  be  
wider  than  females  among untreated Chhatt i sgarh  
adu l t s .   
S ince  dental  arch  width  i s  assoc iated w ith  gender,  
vert ica l  f ac ia l  morphology ,  and  populat ion  groups,  
dur ing  orthodont ic  t reatment,  i t  i s  suggested to 
use  indiv idual ized arch  wires  according  to  each  
pat ient ’ s  pre - t reatment  arch  form and widths.   
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