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Title: An evaluation on the necessity for a cephalogram in natural head position (NHP) for the diagnosis
of the severity and direction of malocclusion
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Abstract: Conventional cephalometric analysis, based on intracranial reference line SN and Frankfurt
plan, sometimes leads to incorrect diagnostic findings and unpleasant theraputic results, especially in
orthosurgery patients, mainly due to the instability of the mentioned references. Natural head position
(NHP) is the standardized orientation of the head that its record in lateral cephalometric radiographs,
provides us with extracranial references. The aim of this study is to evaluate the necessity for providing a
lateral cephalogram in NHP for diagnosis and treatment of severe malocclusion (orthosurgery) in
comparison with mild to moderate malocclusions. For this reason, 28 orthodontic and 26 orthosurgery
patient’s cephalograms, in natural head position, were selected. Diagnosis and treatment planning were
based on clinical evaluation and cephalometric analyses especially Harvold and Tweed ones. Each group,
based on their growth pattern, was divided vertically and horizontally. The angles between SN and TH
planes with TH (True vertical line) were measured. Then, the correlation between the angles in two
groups and also in relation to the severity of malocclusion, were analyzed in vertical and horizontal
directions. The results of two groups were compared by the independent t-test. The findings of this study
showed that:

1- The SN line was found to be more inclined than FH line and in orthodonthic patients, FH plan is a
more reliable reference than SN.

2- In orthosurgery patients, the SN-TH and FH-TH angles were strongly different statistically.

3- Variation in SN-TH angle, in patients with vertical growth pattern, was high in both groups of
patients.

These conclusions prove the necessity of a lateral cephalogram in NHP for all orthosurgery patients and
those orthodontic patients with vertical growth pattern.

Key words: True vertical line- True horizontal line- Natural head position orthosurgery- Natural head
position

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 15, No. 1, 2002)

SIS

oblos ;5 (oguasky g 3ylae (dms 43 L ysiSlS s 3 SN gldosnon J3I5 slb i ps) b guly (5 foglliuw (st
Old pas ol Cde oy aiade a5 W)l JUWs @ aglhel floyd il g paduld Cowpl bdidl (55 sy
2ol el a5 sl o g b 3 bl Culige (NHP) pw  prub CusSgo .Sl (gldosmon J51d (s iy,

YA


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

(VAL Jiw d optets 11 0,83) N ploss mdtlag Clss 9 (S pole olSdils (Kb juil235 <lone

anllhio oyl 3 BB sl g0 uuna 1 Sldoton )5 (S By 1 23liiu] ISl (g phoglliw JI (S 31,5923,
O3l 4 Wi lilow loyd ok 9 paududd j0 pw b Curigo 3 (yb (Regllh and Cpgpé (L5
lomt YA (g 0gllinn jolite (g il g0 dawgio g cudd (5alSTbe @) ylidbius U Samlie ;3 (552 pwgdyf) s
2 ks Tob 9 oAl (38 B gy 00k AR g otk Cuxige 43 &5 (G52 pmgTyl Jlow VT g (oudd )]
S bl 59,8 12 391 Tweed g Harvold b jJUT joguassy (g ymegllinw (g3l o (SuilS ab gl wlel
SrSojil (Ao (g3g08 1as) TH U FH g SN (slaosly o 2uglj 138 i (53305 9 (31 09,5 93 & (g
($3905 9 (B3l an 93 45 (39i I o b BLI,T 55 (pmigued 5 09,5 93 (ot Wagfy (il (Koo (500 upaw L0
o) sbadl .Cd )8 415 dwglie 5,50 Independent t g0;] 5 edliiw! U 0g)8 93 31 Jols malii 03,8 oy

145 31 4L axlihe
SN s Clumaai (8 intg Sloic! il 51 FH oy ouniSyl illont 55 9 3415 (655t tad FH a Comad SN b -

N1 glaline G g b glis FH-TH o SN-TH (sbasgl; 5l Jols sl (555 pavgi yl oo lows ;5 -

D93 3L o slows 89,5 93 p2 43 (IS o808 Ay oS il )lows )3 SN-TH dygl; AW -Y
P 9 Syl Ohlen pled 3 pw (b CuxByo ;3 g pagllis JIT (1S 03)) 2,15 053 SNl @ ol

udly oo (53908 ) (Shy1d (oS ) ol lony

2 b Cunlige — (832 pwgl )l — g rub CorBgo — R A3 ha — Bl (3508 bad (ol s

(YFAY Jo o) o led 10 5)80) OLS Slous o mblag Olass 9 S5y pale sBLSI (S uilads dome

V) cutls 2lg33 3929 (Kalon &jgo (595 g
3y G ol Byl 4 (g354ud jbay SN a5 oKin
5 Lals SN-Pog 5 SNA wibe g csloass;
bl Ll ol )l s YU Bib 4 & e
JUlS b ity a4 Mae L3 1> ol 4 il oo
ewl Jloy cundy jl 5 ok S & olSin) ol e
Wb e JUhS L iU 5] 21,8l g @S 551 095" 5
095 3wl Jloy Cumig jl YL S o5 alSin)
5230 coglite (elodyy ol 1053)5 0 yglaio mudliSs
iy bolad plaly @l Sellin Sl (g raglin
e ol sy salss |y iglite [l ol o 5e0)
Sl peyasy (s peglliv CleMbl g Syl (slaazdly

¥4

-

4o

g fulisl Cudge (NHP) o rubo Cusbgo
il Sy 4 3,8 o pelfin SCul LA 53 pur pody)l)SS
Jle plgie 4) 393 03 355 (Sloela b pdamen 4 550
Casdge cnl by Jolo 3 4d)ss ig)e 4 ()5 ol
Cnl 42 g 293 g0 i 3)lll ©j50 4 018 Jae oS
&Ab! Registered Natural Head Posture b,
(V) 2982

b 8 ki L 0yl b oLE el
Cd)S ae oz Downs cuns (gilse (gldooman
SBlool b b YU Bib & ©)eisils L a5 L8
9 Sregin pgal o ity (E8 oy Wb e (TilL)


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

Hle by 355 - 0ol jpaans 3 a0b 350

OIsSIL Cuzr 9 ad @ g U pas gaid kB 4 (5 20 pllh 447 093

0ty J odlial b g b Canbge ala -

g 4 25 S b 3)h by ot 3t il 2

2o ol Ao @i 1) 398 o ] & pealies
Borea 4 (VA®)) Wogner 5 Von Bear 4,k ol
45" 131> (yLts Solow 4 Tallgren (%) Ll 0 (VAFY)
odlil 59y 9 4l jl odliml 59y g3 0 (SuiSS (ollas
dimy Ll &S o9 42 )3 YIFA o VY 55 4 o )
() sl 4] ozl gy 35 g

L ARAY Lo ;> Schowfety Fluid Level b, -
e Cugn 5 (sl ol gy 35 iy s
b Slole gaw 35 ilge ol 51 L3S ol 35y
315 38 ablo |y il (g9 3,5 esliul 381 e
So 3 Sy plo Ky csgen (S Jpsf Ko
blia Joh ;5 dhuwg opl b 0 JuS025 g s
5 (Setdly Blio () dcgoima 28,5 o 3 (oSt
JB B Sl 4l o gy sladed JguS
9 oxd b 4l ool jl & o S g g 0 4
O Job 45 S5 oo 5 55 9 391 2533 CliB (bl
S WL 3 090 JsuS 090 ol (38 Jgbo ply
3 (Bl Sy 4 olawy & sy D51 o Cual
e SRA 9 slily 3 ol Sl dadi 93 w8 ) o
05 & 2 3929 Gl (nl (bgy il 3 M Balaia
Cusdge 2 (Sp)hSS ose sl S, oS
{A) 2355 1 (32 3)90 yoo (alo

009y (it 3 1y (b CaBige (3 e g —
paaste) 455 b 3 Sy g pu aeb Cuddge
075 Dpge & (e g Sigledl) aadie b (i)
Cud &) jlaws yur CeBgn &y (12)5 oS | o g (gt
S 2 JoSe Sy Sjpge 4 (b Cudige Lyl o
(3] poo i oy oY o ol ey ol

Crnod 4wl 039 Sl JSle Cjgo g SE bl
Slatel Cangtivg| s oglin 901 5 gy b & Lo
HRY

Sl e 5 i)l ol Sy
Sl padets g0l jl asles o bl 1y 65,k s
usbb gley b Mol (ly Frpe sleSialanl
199[:::- Unlo.':' s as l?uT )' ..\..:’Lun (_('105.3'9 G._A_.o.hl
Seigdon St ol cov clazmar J3B iy,
clio (5 yogllin I dmo 1T (1) boghad o) ez
45" Conl ol ol s NHP Cnign ;3 €3 Cojo i
dger (i (Bl b b daemman z)B (39es b
ozl (gyagllins slapdll 5 w9y glyte & ol
gval g padi 4SS NHP ojgpel g 248
S93in guine st 53581l 5 IS5 lagisonts

05 JewlisdlS iodghye by Cusdgn bl
$9) 3 sy 698 (sl 9 oplows I (B g ol
5 VIg YA Jlo )3 uizmen HY) 45 adby 7,8 V4YS
Extended (oo (g il wols ol <9 ohlKen
cag obe talf 4 2,5 . Head Position
o POSHUIE 135 9 93,8 0 €83 1S 5 Cund ygunlipl]
Jole 9> 2 o (3)lge 0 g mtey JEps
b3 gl jw Codge p 590 Jole )l 392
{¥) by o

Slady) po (mb Cudge (e (lady, b bl
idlon j! Cuol o4 Olfr! JECRE )
e )l o)) ekl 591 hey ol 53 slan
Widh cole oS b Gles 4 ) 253y Jlaw (s
() &S oo pulas

£,


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

(TPAL Jlo ot oilad (10 093)

Ul (plogs s pdlags Cless 9 S50 pale s8Il S hulais Ao

shabas g odlu by 4 3181 pl g i)l loys 4
b pole ol8uily | Silus aasltily bl oy

Liojl g 20 59Tl b jlegy Y8 Jold g 09,8

(Jlo Yo BYA) JU sha) 51 65,8 95y cladiges
Bl 392 (shd) feuily dgSzn T w8 sl
4 Gl 29)9 shns g2 (elaie Moo adllas 50 03l
a8 ol jlog cojle Gdss oyl

A28l s 5 Ee iz 33 5 Jeltlasiges =¥

Lgl.e‘.ik..o).) d.EJLuJ g u._o_L._»_J JSJ.:«D 9 u:l.h.) J&J -y
Sl ansly b8 JESJES

slopyin g SMae eac sl 4 Mo —f
Al Seoti g 4310l 1slog lass 9 Jlwlbyui S
b s NHP o 1,

SpSeilil byl o Trace _81340l, cants
S t el g g Sesed cops g Sad
A3 oolizud (¢ lol Ltos

oz (1) Solow b 3l 31500, 45 (6l
fJ)SU.n ol J.»La.a )19._!_.) £9) o..\*:u.'.u.ai d.a._’_T 4 u:uLmJ%
4 Gk Sl Jog ol Sl 4 Jls o (g0
Nag ©yp0 p¥ae o 391 Juate (3500l olRaus
pld 59y 2 8] il ppal g Wb sy Giate
Wge B)S ey (oABly dgec bad plgie 4y (1S5,
P i Sedpe B ;S5 gleg 1) Jlow <l ol

!

g Solow by jo (b Cudge (5pd)lS5
B wir 3590 miize 95 9 Cook 4 Tallgren
5 0olitul U NHP (5,035 ),55 4 4 asde 5 ci)S
ANV -) Ll o YU Sl 4

b)) olite & (RS g5 o)San 5 Spradley
Sge SOS pgu Sy oy Bl HelS Al - el
185 gl S i | oolizal b lyr il 5 Jhow
b 38 adths ol 55 faish ploul NHP 3 ond
oL 1) ke Byl s 208" TH ) Subnasal (gogas
L3Y) ol

0358 oy (Ao (b 3 g olSen 5 Cook
gl &5 598 0 ALIT M 55 4 Jlo; NHP
ol 3 eS¢ wilL 4s,5 VO£Y/A . AB/Horizontal
() Canl T oM 1 51 sk o T oS e

S b g Cud H0b 550 53 45 canl (83 4y p5Y
A ke 4L g NHP ) aslizul pg3) )0 b6l e
g cisis slogigsl Jlo SN GTH b cad i
48,5 Sygo 5856 ol plaot Gloj U sladdllan 10
ol

PHF9l 2 pg) ooy adlllas ol ) Gan
Mo 3y o Cubye  Gaglins I3
B b b OlS lie dwlio S5 g (52 g
Mso fylest 55 FH 5 SN bokas sy (THL) o
oblen 5 {2 es)l ohlam) 205 dlagselst Jlo o
Bl g 90s Car 0 dd el b o M

..\9.;

I P9
A duglie 5 (b3 69,5 93 dalllas ol 5

30l 5 bk 3l o ey YA o3 gl 05,8


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

Ssla by 353 =S 031 jpumn 5 bl 25

05151l Cagr 9 28 @ 95 b o (Resb SRl 43 (5 gl 44 py))

gy 3 iy hilos > TH-SN aygly ofjee
olless 0 TH-FH woly oliee aSdle o g1 )l 2o
P i)l Ghles 33 g 351 I a2 g}
{cunl 0201 & Jga2 )3 Llgj 5:50ka) 290

1 2 3o £5 4 25 b agyT 55 ewlic -
2 e g5 5 b &S b Gl ages b B
TH-SN 3 TH-FH (gloaygli 2wyl olles
gy oliee balh (i)l hlen 53 g Al o gine
wawl j> gze TH-SN

(S 5 domadi 9 S
g0 1y 22 5oy 5 i) Ohlew
P ol 9 yiie 5 TH 5 SN oglis call ynay
st NHP 3 (gyieglla i (81,5000, 51 eoliul
Sus Sl b NHP 5l oslizal pgp) Lol 93,5

g gas sl (G e 351 o
09kt 52 iyl Oblen b (i)l hlegr dwglie
oS o ol JR0bles (B g g3g08 day 85 )l
ohlew » FH ¢ SN glasl U THL b wud
s ol 3230 S5 ) 6 oine Augls 52 pos0)
NHP j sslizal shlen ol 5 &5 cul o) Sl
slezel B FH 4 SN (clohy <5 b g 3,5 <jgpo
ailialio 2905 TH o 3Rl 1, gl ol (o5 g i
P (Jy S 39290 dualie Cap pladllas disej il
G (6 s Glipodol a2)3 I FH ol (sl llows
Ol 350 p3 Jol aom o cawl layed SN b 4
Jacobson lawg a5 conl (L3 oladss bl b5e SN
‘sl oud &1l MeNamaral 4 Jarviner .Moorrees
s Lundstromolidss gols FH 5L )5 Ll
(¥ ARAANVAFADNT) a8 o 4ul 1, Ferravio

Viazis a,la sd sl adh L8 gl pde by
J b cul Cangy b eede ol laié Ear Rod
i 03l 5l les clable (pdie ol 3 g CoBge
$3ge8 Chz o GRSl e Ologlis
LU NHP 8150l Lyl opl s (gl .o oslizl
(1Y) 59 apps aBB YUY e pd

poogde Cul pasuiie 1 pgal )0 A5 4gSilen
s Harvold 5JU1 g5 5l adllae ol 5> ¢ Jglaze b Ul
S oselsi e wad g e SSE cug) Tweed
ot I Jeols gl (slin 3 g 4 odlitul {(3ges 5 (A
s (il g iy} diusd 93 &3 ohlezy Wo3lU]
a5 (3508 Seis Car 5 31 5 9 505
W38l plede ju
assl

a8l gn 2) 0 4 adllao (slaecily

Slpedd (o (e sy 2 b (52908 Su )3 )
2Mie L TH-SN a5l THL s b (g3508 (IS0l
Nawwen SGo-NMe 4 FMA 4 SN-GOGn
ol sre (Shuson 85 (ancpdy DI Ui 1y (5l gine
oS Joys o)l 2929 (g3ses by ¢ THL cud o
3G90 Cuwi g gy L TH-FH agly  Stusen
AN Jg92) 3955 )13 sine Ly )5 5l Sugn

Ot (Ko (5o poyp b o8l 3 > Y
g TH-FH 09,5 g3 j» » THL b L a8 2!
Bl 20y b g gine (Ktuser )bl i ) TH-SN
;1 Difference In Jaw Length g0 -l 50) azdhs
sledyiz) (85b o (8 13, S0 Siblas o o301
oY

(gl 5 oty phlost (M5 awglio > ¥

Ty


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

OFAY Jlw o} spled 1D 0 yed)

U5 gl (mblag Slass g (S35 sale o821 S5 jilais dlove

& g b 385 ol ) odel Cunday ol il

p2 9 il Ghlew 3 o TH-SN Sl e

S ftagllins guomal Cgr AL 23e (62 sl lilen
295 siet Lt B (parets o3lizal (sl SN ol

& Lb alian Proffit (Bl Cligss ol ouioes
519098 angr (TH) Ad> 88 oy 9 SN 0 a4l
G > bl a2 £l b s S ol
JS ol 1l 09 g0 plosl SN (gluo 2 &5 (50500

{¥Y) 0,5 515 e
(YA=31085) Lomdsi ) 3l lowd 35 THL s U (53908 (lSeusl Wl pundS )3 cyganr g (Rimasad (3500 Y Jgo

FH-TH | SGO-NME | FMA Gn-SN | SN-TH Jakis
—+feF S inli *JEY ] R ARy - SN-TH

fYYY *x_, Iy * % ,‘r;;; - **, A2y GOGN-SN

A L L RSY /Y - **. /555 | *.jf.v | FMA

-yvy - *o. /00T | **--vvE | —.jvye | SGO- NME

- - vy -ITea Jyyy | -+f..s | FH-TH

ey s ps b tee bl

| **

db s b gme bl

{Y=3tax) (532 ;g 51 0l slont 33 THL sl U (55508 (Sl Olpad 10 (g pat (Shawmsod ciliae =Y g

SGO-NME | FMA | GOGN-SN | FH-TH | SN-TH i
L % eV, * D *EL VYA - SN-TH
~.Jyes JYER IyF - LARI7N FH-TH
LASILEY S I L YN ¢ - Jyse | *ogf.n | GOGN-SN
*5_. AR - £ AVE JYEL | LtV FMA
- A | Ry | - ves |+t | SGO-NME

foN a4l e LS,

|**

0 sy s cae bLSIF

(YA=21us5) o gl lless 33 THL o U (881 | SISGul ol s )3 (ygow gt (Shasnnod Olise =Y Jgas

DIFJAW | FH-TH | SN-TH | i
IAVY Yy = - SN-TH
NAY - —.j..s | FH-TH

- - NAY | vy | DIFJAW

(YU=3183) (552 po0g9 ol oslslont 35 THL sl by (GBI Sl a5 33 (g gy (S f500 ~£ Jgor

¥y

DIFJAW | FH-TH | SN-TH | &
—rva | *—.fyvA - SN-TH
AV - *.fyvA | FH-TH

- ~+ /W8 | —./yya | DIFJAW

od as o e bLSHF


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

Hla b 355 -SGi a3lj a3 palb 35> OpSIdle G 9 Dok G ©z g b pw (gRad CaaByo 43 (5 20 9llie 4047 py )

S gt a euddd )l olilon (5 duglin -0 Jgua

Sno s | o B ool piSilia | Olasi | 09 | e
JArY. FIAFSYLE[FASFY \fa g\
SRpFM T
JE3AD VAYASLY/FYVY YA (sl
TAsnts AYEFYEE/YYOA v5 5 )
Srrroy) SN-TH
FYTA FIVh+ o xY[Y00F TA E g

True Vartéal

(1) TH-SN (2) TH-FH (3) Maxillary Length (TM to lower ANS)
(4) Mandibular Length (TM to Pog) (5): Mandibular plane Angle (SN-GOMe)
(6) FMA (7) IMPA (8) FMIA

Tweed 3 Harvold ;U1 olwl 3 5360510k Caa g and el Coa slow Tracing 48 1 dige -\ 5 guas

¥¥


https://journals.tums.ac.ir/jdm/article-1-467-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

(VFAY Jlo o 0l 418 0 90) O ploss iiblag Slass 5 (S5 pale sl8AE (S5 3l dlona

b
1- Lundstrom A. A comparison between estimated and registered natural head. Eur J Orthod 1991; (13): 59-64.
2- Downs WB. Analysis of the dentofacial profile. Angle Orthod 1956; 26: 192-212,

3- Solow B, Siersback-Nielsen S, Greve E. Airway adequacy, head posture, and craniofacial morphology. Am J Orthod
1984; 86 (3): 214-23.

4- Vig PS, Showfety KY, Philips SC. Experimental manipulation of head posture. Am J Orthod 1980; 77(3): 258-68.
5- Jacobson A. Introduction to Radiographic Cephalometry. Chicago: Quintessence; 1995; 127-75.

6- Cook MS, Wei SH. The reproducibilty of natural head posture: A methodological. Am J Orthod 1988, 93: 280-88.
7- Solow B, Tallgren A. Natural head position in standing subject. Acta Odontol Scand 1971; 29: 607-10.

8- Schowfety KJ, Vig PS, Matteson S. A simple method for taking natural head position cephalograms. Am J Orthod
1983; 83: 495-500.

9- Bass N. The Aesthetic of the Face Eur J Orthod 1991; 13: 343-53,

10- Solow B, Tallgren A. dentoalveolar morphology in relation to craniocervical posture. Angle Orthod 1977; 47: 157-
64.

11- Cook MS, Wei SH. A summary five- factor cephalometric analysis based on natural head posture and horizontal.
Am J Orthod 1988. 93; 213-33.

12- Spradley FL, Jacobs JD, Crowe DP. Assessment of the anteroposterior soft tissue contour of the lower facial third in
the ideal young aduit. Am J Orthod 1981; 3; 316-25.

13- Viazis AD. A cephalometric analysis based on natural head position. J Clin Orthod 1991 Mar; 25(3): 172-81,
14- Jacobson A. The Wit's apprasial of jaw disharmony. Am J Orthod 1975; (2): 125-38.

15- Meorrees CF. Natural head position-a revival. Am J Orthod Dentofacial Orthop 1994 May; 105 (5): 512-20.
16- Jarvinen S. Relation of the SNA angle to the saddle angle. Am J Orhtod 1980; 78(6): 670-73.

17- Mc Namara J. A method of cephalometric evaluation. Am J Orthod 1984; (6): 449- 80.

18- Lundstrom A, Lundstrom F. Natural head position as a basis for cephalometric analysis. Am J Orthod 1992; 101
{3):244-47.

19- Lundstrom A, Lundstrom F. The frankfort horizontal as a basis for cephalometrice analysis. Am J Orthod
Dentofacial Orthop 1995; 107 (5): 537- 40.

20- Ferrario VF, Sforza C, Miani A, Tartaglia G. Craniofacial morphometry by photographic evaluations. Am J Orthod
Dentofacial Orthop 1993 Apr; 103(4): 327-37.

21- Proffit W. Contemporary Orthedontics. St. Louis: WB Mosby; 1988: 138-67.

¥o


https://journals.tums.ac.ir/jdm/article-1-467-en.html
http://www.tcpdf.org

