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ABSTRACT

This study was aimed to observe various hard tissue Cephalometric norms by means of Steiner’s analysis
sothat it could be applied clinically for treatment purposes. Material and methods A sample group of60 |
subjects comprising of 30 males and 30 females in the age group of 18 to 25 years who gave their
formalconsent were selected from the dental OPD of SGT dental college, Gurgaon andwere subjected to
digitalcephalogram.Results - The mean SNA was 83.1 with a range of 80.1 to 90.6 for males and 83.2 for
femaleswith a range of 74.2 to 89.9. The mean SNB was 80.2 for males with a range of 75.8 to 88.6 and
80.4 forfemaleswitharangeof71.7to87.2. ThemeanANBwas2.7formaleswitharangeof0-
6and2.7forfemaleswitha rangeof 1to8.Themean value oftheOcclusaltoSNPlane anglewas21.8for
maleswitha range of4t026.1and26.3degrees for females witharangeof19.8t026.9.Themean valueofthe
mandibular  planeanglewas24.2formaleswitharangeof12t033.6and  26.3degreesforfemaleswitharange
0f18.9t039.7.Conclusion-ltwasconcludedthattheHaryanapopulationhadaslightly
protrusivemaxillaandaretrusivemandibleascompared tothe Caucasians.

Keywords—Steiner'sAnalysis, Digitaltracing, Cephalometricnorms,Haryanapopulation
DOI Number: 10.14704/nq.2022.20.6.NQ22503 NeuroQuantology 2022; 20(6):5011-5017

INTRODUCTION
Cephalometric radiography is an important diagnostic aid in orthodontics.It isessential for evaluation of

craniofacial complex, for diagnosis of anomalies,
topredictfuturerelationsips,forplanningtreatmentandevaluatingtheoutcomeofgrowthand effectsof
treatment.

SincealongtimeCaucasiannormshavebeeninuseforallethnicgroups,howeverover the years it has been seen
that the craniofacial morphology of different ethnicgroups showaremarkablevariation fromthe

normsestablished byCecilCSteiner 1.2:3in his article “Cephalometrics for you and me” published in
Americanjournal of orthodontics [October 1953] The first cephalometric study to be

carriedoutonIndianpopulationwasbyKotak4[1961]onGujaratigirIs.In[1969]Nanda5comparedfacialandskeI
etalnormsofLucknowHinduswithChinese,NegroesandJapanese.Hisstudyhighlightedthefactthatexcellenceo
fdentofacialpatternis peculiar to its racial or ethnic group. As such the objectives to be pursued
inOrthodontic treatmentwillnaturallyneedto beamendedaccordingly.
Keepinginviewtheabovestatedfacts,itwasthoughtnecessarytoundertakesucha study on North Indian
Haryana population and observe various hard tissueCephalometric norms by means of Steiner’s analysis
so that it could be appliedclinicallyfortreatment purposes.

www.neuroquantology.com
elSSN 1303-5150

5011



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 5011-5017 | doi: 10.14704/ng.2022.20.6.NQ22503
Dr Sanghamitra Jena / Steiner’s Cephalometric Guidelines for the North Indian Haryana Population

Aims andObjectives-

1. To establish norms for the North Indian Haryana population using Steiner's Analysis.

2. To find out the difference in cephalometric norms between males and females of the North
Indian Haryana population.

3. To compare the norms obtained from the present study with those of Caucasians and other
groups

MATERIALANDMETHODS

Asamplegroupof60subjectscomprisingof30malesand30femalesinthe  age  groupof  18to25yearswere
selected fromthe dentalOPDofSGT dental college, Gurgaon. All subjects formally consented to
participate inthe study and then were subjected to digital cephalogram in the natural
headpositionwiththeteeth inmaximumintercuspation.Natural headposition6:7:8 isdefined as the head
orientation of the subject perceived by the clinician, in standing, relaxed body andheadposture,
whenthesubjectis lookingatadistantpointateyelevelorinto hisowneyesinamirror.

CRITERIAFORSELECTION:

1. Patients who had not undergone orthodontic treatment
2. Patients with ideal Angle’s Class I molar relation, minimal crowding, absence of cross bite,

minimal spacing. | 5012
3. Adult patients with no anticipated growth remaining.

Statisticalanalysis:
Mean,standarddeviations,andcoefficientsofvariation(CVs)werecalculatedforeachparameterMean=p=XX/N
,whereXisthesummationsign, Xarealltheindividualnumbers,and Nisthe sample size
Standarddeviation=c.Itrepresentsthespreadinthesetofdataandisdefinedas

Thecoefficientofvariation(CV)is definedastheratioofthestandarddeviationstothemeanu::

o
Cy = —

H

This is only defined for non-zero mean, and is most useful for variables that arealways positive. It is
sometimes expressed as percentage, so that the value here ismultiplied by 100. Coefficients of variation
express variability as the
standarddeviationdividedbythemean,andlargercoefficientsofvariationindicategreatervariabilityinthe
measurements.

RESULTS - The mean SNA was 83.1 with a range of 80.1 to 90.6 for males and
83.2forfemaleswitharangeof74.2 t089.9.ThemeanSNB was80.2formaleswitha range of 75.8t088.6and
80.4forfemaleswitha  range  of  71.7t087.2.The = meanANBwas2.7formaleswitharange  of0-
6and2.7forfemaleswitharangeof1to8. The mean value of the Occlusal to SN Plane angle was 21.8 for
males with arange of 4t026.1and 26.3degreesforfemaleswitha rangeof 19.8t026.9.Themean value of the
mandibularplane angle was24.2formaleswitharange of 12to33.6and 26.3degreesforfemaleswitha range of

www.neuroquantology.com
elSSN 1303-5150



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 5011-5017 | doi: 10.14704/ng.2022.20.6.NQ22503
Dr Sanghamitra Jena / Steiner’s Cephalometric Guidelines for the North Indian Haryana Population

18.9t039.7.
Aut | Results St | SidhuS | Kan | Shi |Ch | Me | K | Raje | Patel. |Jo | Ha | Va
hor | of ei |S11,121 |nap |vr |an |ngi|a |ndra |[HM. |h |rip |lia
theprese | ne | 3,14 pan |atn|dra |G |[m |[nVC n |ras |th
ntstudy | r’ JG |a nee m | etal K |ad |an.
S 11.S at K |Ra | A.
5 a .G
m
m.
G.
P
H | Har Gujarat
ar | yana
Eth |ya |fem | A M K| C| K| B| Ban H
nic | na |ales | m P a| M a h a g9 g M F| K y N.
gro eri | a h| ad N a ss n al g e d R.I
up | M ca r a | ras n n h D or n r e
al S r a d n a e q a r
es e a (. i y o I| 1 a
e S a g r n g a b
t K a i S a
r a r S d
i h
a
n
S
SN (83| 83| 8| 8 8| 8 | 8 8 8| 8| 84| 8 8| 8|83 |81
A 1 2 2| 1| 7 6 | 3| 1| 1|1 o] 1| 4 7
(de . 4 6 3| . o .
Q) 5 4 6| 9| 1
SN (80| 80. | 8| 7| 79| 79| 8 7 7 7] 85| 7| 7| 8|79 |77.
B 2 4 o 7| 4 9 10| 8] 8] 9 8 8| 1|8 9
(de . 5 5 : o .
Q) 9 1 1] 4| 8
AN | 2. 27 | 2| 3| 3 2. 2. 3. ] 3| 2| 29 2| 3| 2/32 |43
B |7 .3 7 9 1 3| . o :
(de 7 2 5 5| 2
9)
1to | 5. 49 | 4 6| 6. 4, 6. 4. 51 9| 6.6 7| 5 A 7
NA |2 ST 2 6 9 2 | . o :
(m 1 1 2| 8| 4
m)
l1to|27 | 26.| 2| 2| 25| 23| 2 2 1| 2| 258| 2| 2| 2| _ |22
NA | .2 8 2| 4 6 | 5| 4| 8| 7 6] 3| 7 8

elSSN 1303-5150

www.neuroquantology.com

5013



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 5011-5017 | doi: 10.14704/ng.2022.20.6.NQ22503
Dr Sanghamitra Jena / Steiner’s Cephalometric Guidelines for the North Indian Haryana Population

(de . 8 9 .
)] 6 8| 4
I to | 4. 47 | 4| T| T. 5. 6. | 6 5. 6.8 6| 7/ _ |89
NB |8 .| 6 2 8 7 :
(m 2 8 )
m)
[to|25| 26.| 2| 2| 32| 26| 2 2 2 28.4 2| 3| _ |33
NB 5 5/ 9 .3 8. | 7 4. 9|1 0 1
(de 4 8 1 .
g) 41 7
Oc |1 23. | 1| _| _ _ 1 1 _ 11 1] _ |15
c |8 1 4 6. | 5 5/ 1 9
toS 1 .
N(d 8| 7
eg)
SN (24| 26.| 3| _| _ 31| 2 3 3 29 2| 2129. |29
toG | .2 3 2 9 0.1 O 8| 7|8 3
oG 6 .
n(d 71 9
eg)
ui |12 | - 1] 1] 11| 12| 1 1 1 122. 1| 1| _ _
toL |5 3| 2| 9 8 2 2 3 9 2| 1
1(d 0| 3| 6 2. | 3. | 4 31 9
eqg) . 9 | 8 6 .

5 6

elSSN 1303-5150

TABLE 1:ShowingstudyresultsforSTEINER’SAnalysisinvariousIndianpopulation:
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Figl-ShowingthevariousParametersof STEINER’SAnalysisusedintheStudy

RESULTSOF PRESENTSTUDY Steiners
S. PARAMET MALES FEMALES Value
No ERS Mean+SD | Range Mean+SD Range | Mean=SD
1 SNA 83.1+2.8 80.1-90.6 | 83.2+3.55 | 74.2-89.9 82
2 SNB 80.2+2.8 75.8-88.6 | 80.4+3.14 | 71.7-87.2 80
3 ANB 2.7¥1.9 0-6 2.7+2.15 | -1-8 2
4 Occlusalplane— | 21.8+4.7 4-26.1 23.1+1.51 | 19.8-26.9 14
SN
5 GoGn-SN 24.2+4.7 12-33.6 | 26.3+4.68 | 18.9-39.7 32
6 U1-NAmm 5.2+2.6 2-13.7 49+3.12 |-1-14.9 4
7 U1-NAdeg 27.2+4.7 20-37.2 | 26.8+7.12 | 8.4-48.3 22
8 L1-NBmm 4.8+4.05 1.4-11.80 | 4.7+2.62 | 0-12.6 4
9 L1-NBdeg 25.046.1 15.6-42.3 | 26.5+7.80 | 17-41.1 25

TABLE2:ShowingstudyresultsofSteiner’s analysisintheNorthIndianpopulation:

Summary of Steiner’s analysis (Table-1&2) — To summarize the north Indian Haryana population had
amore convex profile as compared to the North American Caucasians characterized by a slightly protrusivemaxilla
and a retrusive mandible as compared to the Caucasians. This led to a larger ANB angle but, theincisors have
proclined on the respective denture bases in order to compensate the skeletal discrepancy. Theupper incisors are
slightly proclined forward however the lower incisors are properly positionedanteroposteriorlyand
theyareaalsoingoodaxialinclination.

DISCUssION®:10

STEINER’SANALYSIS(Figl):
ThecephalometricnormsdevelopedbySteinerareadistillationfromvarioussourcesadaptedtoexpresst
heconcept of a normal average American child. They were not taken from any sample, but were
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chosen from
thoseavailableatthattimethathefeltusefultohisclinicalperceptionsoftherapeuticgoals.Steiner’svalues
areclinicalguides, not mathematical derivations from sample groups so there are no statistical
means, standard
deviationsorranges.Heemphasizesthatthenormshehasdevelopedareintendedasstartingpointsfortreat
mentplanning,so they must be modified and adapted for the individual patient on the basis of
other factors such as age, sex,raceand growthpotential.

SNA-In thisstudythemeanSNAwas83.1witharangeof80.1t090.6formales and83.2forfemales witha
range of 74.2 to 89.9 which is approximately close to that found out not only by Steiner’s but to
others

valuesinthelndiancontext. TheHaryanapopulationhasaslightlyprognathicmaxillasimilartopeoplein
Madras,Karnataka,Bangalore and Hyderabad but less than Kerala and more than Parsees,
Maharashtrians andKashmiris.

SNB-
InthisstudythemeanSNBwas80.2formalesandwitharangeof75.8t088.6and80.4forfemaleswith  a
range of 71.7 t087.2.Thus, it can be stated that the Indian population have a similar relationship
of themandible to the cranial base as stated by Steiner's. Our study highlights that Haryana
population has moreprognathic mandible as compared to Kashmiris, Gujrati’s whereas less
prognathic as compared to Keralites andverysimilartothepopulationinMadras,Bombay,Karnataka
andChandigarh.

ANB - In the present study the mean ANB was 2.7 for males with a range of 0-6 for males and
2.7 forfemaleswitha range of-1to8.
OcclusaltoSNPlaneAngle-Inthepresentstudythemeanvalueoftheanglewas21.8formaleswitha
range of 4 to 26.1 and 26.3 degrees for females with a range of 19.8 to 26.9. This implies that the
lower incisorismore proclinedinrelationtotheocclusalplaneintheNorthindianHaryanapopulation.
Mandibular plane angle - In the present study the mean value of the angle was 24.2 for males
with arange of 12 to 33.6 and 26.3 degrees for females with a range of 18.9 to 39.7. This angles
in the Haryanapopulation islowas comparedtotheothers inindiaimplyingahorizontalgrowthpattern
U1-NA {mm}- According to Steiner this is 4 mm, however in the present study it is 4.9 mm for
femalesand5.2formales. TheupperanteriorteethoftheHaryanapopulationwereslightlyforwardlyplac
edanteroposteriorly as compared to Steiner however it was less than that of Parsees,
Maharashtrians,
Keralites,andthepeopleofBombay,Bangalore.However,itwasmorethanthepeopleofMadrasandnon-
residentindians.

U1-NA {degree} —According to Steiner this value is 22° but the present study found it to be 27.2
°formale North Indian (Haryana population) and 26.89° for females of same region. The
proclination of the upperanteriorteethintheHaryanapopulationis greater
thanmostofthepeopleinlndia asper Steiner’snorms.

L1-NB {mm} — Steiner’s found out that the most labial portion of the crown of the lower incisor
teethshould be located 4mm ahead of the N-B line. However, in the present study this value was
found to be 4.8mmfor males for the North Indian (Haryana population) and 4.7mm for females
of same region. The lower incisorsare relatively correctly placed anteroposteriorly as per
Steiner’s norms as compared to the other groups ofpopulation inlndia.

L1-NB{degrees}—
Thisgivesustherelativeangulationoraxialinclinationofthemandibularincisorbyrelating the teeth to

www.neuroquantology.com
elSSN 1303-5150

5016



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 5011-5017 | doi: 10.14704/ng.2022.20.6.NQ22503
Dr Sanghamitra Jena / Steiner’s Cephalometric Guidelines for the North Indian Haryana Population

the NB line which according to Steiner’s is 25°. The present study however found this to
be25.07° for males and 26.5° for females for the North Indian (Haryana population). The axial
inclination of
thelowerteethseemedtobeinconcordancewithSteiner'sobservationsincontrasttomostotherpeopleinl
ndia.

Conclusion -It was concluded that the Haryana population had a slightly protrusive maxilla and
a retrusivemandibleascompared tothe Caucasians.
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