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The use of ccplialoprams has proved to he very useful in determining thc 
location antt degree of various cleformities of the jaws in order to he able 
to choose and plati iitieqmte treatment. 

' L o o  little inforination is availahle coricerriing the limits of variation of 
the Iiosition of various anatomical lantlmarl<s within which the facial profile 
may have a morrnal)) apjmmuic.e aiid the tliffererices hetween men and wornen 
in this resliect. There are also tliffererit opinioris as to which ilistaric,es and 
aiigles in ceplialogranis of 1)aiierits with niantlibular protrusion should he 

Tlie pirpose of t lie presetit iilvestigatioiis was to measure ant1 c:ornpare 
sonic clistarices ant1 iiriples in celilialograrris of adults with progiiathic antt 
moriiialo facial profiles in order to discover wliicli of these show statistically 
significant cliffereiic:es lietweeri propnatliic and ))normal)) men atit1 women. 
Tlie results shoultl 1)rovide thr 11 ' for the making of a nsefiil and 
rffcctive analysis cliart for patierits witli a Iirogriathic appearance iticlutlinp 
t h t >  average ))normal)) d u e s  for these nicasiiretrierits arid their standartl 
clcviations. 

analysetl. 

ficcri\ rd for puhlication. .lunt% 15, 1070. 
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, surgical correctioii of rriaritlihiilar protrusioti is perfortiicct 
bvheri the 1)atieiits are 31 the iigr of alioiit 20. Tlicreforc, 92 dental stu(lents 

ints rangirig iri age from 80 to 26 with aiioriiial)) facial nl)- 
l)eiir;iriw were selected to constitute tlia groiil) of riortnal siihjects. Therc were 
48 women ant1 44 uieri, each of wlroni lint1 a cwrriplrtc (lcntition with n )mar- 

11ido relatioii bct ween the riiaxilla ant1 t tic rriaiitlihlr, i. c. nortiial raliies for 
tlir overjet ant1 overbite. 

The groiil) of individuals with triail(Iihii1cir 1)rotriision N ~ S  cotn1)risctl of 
all cleiitiiloiis patients who had 1 ) w r i  referrrcl to the Ikpartniciit of Orofacial 
I)rostliectics, School of Dentistry, llriiversity of Uiiie;, tliiriiig I lie last fen 
years for sitrgic~il correction of iiiaiitlihiilur I)rotrusiori. 'The ages raiigctl 
from 18 to 35, t l i c  majority Iwitip 23 y a r s  of age. Of a total of 58 1)atieiits. 
31 werc ~-oniri i  ant1 27 rrirn. 

Crl)lialograrns of all siibjccts from tlie two groii1)s were talicii in ii stall- 
clartlizctl triiiririrr in a orl)lialostat. Tlir cyiit r a l  ray \vas tlirectetl tliroiigh t l i c  

esterrial uiiclitory meatuses, I)er1)riidiciilar t o  tlic sagittal 1)laric of tlir Iicacl 
ant1 to tlie filiri. 'The focus-filtn clistatiw was 155 cni arid thr (listaiiw 1)etiveeti 
tlie filiri ant1 I l i e  rrirtliiui plaiie of the head vas 18 ci i i .  7'he c.c.l)lialoprairis tvcw 
takeii with the j i i w  relntetl in tlie iiil(wiispi1 position. 

Tlic following anatotiiical laii(lriiarl\s were itlcwtifirrl OII  tlir w1)lialogr:iiiis 
aiitl rriarkecI wit11 11 piii hole (scc Figs. 1 iiiitl 2) .  
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k~ig. I .  Schematic tracing from a cephalogram showing points. anglvs. mcl (listanccs anaiysvcl .  
eNorrnalx suhj~r t s .  

0 ~ 'lh iiiterhectioii I)oiiit of the t w o  hiwrtors of the cillgles forinr(l 1)) 
tlit' tangents to tlic Iwstcrior r.oritours of tlie rariii from Rr, 11, ,inti 

1)v tlic t'ingcrits to the lower Iiiarginq of tlie ('ori)iis from (;ii, 7. 
10 ~ (;onion, Go, the iiitersection point hctM et-ii the hisector of the goni,il 

.iiiplc ,iritl the posterior cwritoiir of tlie iii'iii(1il)lc. If tlouble contour. 
half-way hetnecri them. 

11 ~ irticulxe, Rr, '1 point on ttie lmic contour ot tlie e\trrnal c.rani,il 
h s r  Ilalf-nJy Iwt ~ e e r i  the 1 wstrrior margins of thr r'iini rnantlil~ulae. 

r 1  I hrongli N (origo) pcrpentlicular to the liric S-N (ttie X a\ix) il line was tlronu 
(the 1- a-iis), see Figs. 1 m t l  2. These two lines cwiistitiitcd the hasis for il 

cwor(linate system in wIii(~1i the vnriotis !mints were itleritifietl I1y their X ant1 
Y cw)r(liriate values. 
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All t l i c  Iiieilsiiretiieiits were 1rerforirietl tlirectly (111 the c:c:plial cigrariis. 
( h e  of the aiitliors iclrntifietl all I lie ariatoniical laridinurlis iiiitler study. The 
mensurerrients \ b r w  l l in i i  Iierforirirtl liy an a 
and angles w m l  nicusuretl : 

Uistancrs Anglcs 
S-N 
1’(6)-&( 10) 
Go(l0)-Ar(l1) 
(h(lO)-SN 
i i (4’) -(; 11 (7) 

tant. The following cli>tanc 

1nc:lin;itioii of tlir tiliper incisors 
to tlir: line l)etwe.en S aricl N, 
Iiic*liriution of tlre lower iiirisors 
to the linc 1)ctwecm 7 and 9, 
SNA, 
SNH, 
S N  P, 
Angdris, 
SN t o  the runiicli1)iilar line. ML. 
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All t h e  valucs ihtained were transferre(1 t o  data processing cards which were 
prtressc(1 in  a CD 3200 isoiiil)uter. 

HESULTS 

The results i i f  ineasureriieiits on thc cc:plialograrris (if the 92 ))normal)) men 
and wwmeii arr  tahulatrtl in 'Tables I, I1 and 111 and presented tliagramatically 
in Fig. 3. 

111 Figs. 5 and 6, a (wriiliarisoii I)etweeii the normal suhjects arid the pa- 
tients w i t h  maiitlibular Iirotrusion is presented diagramatically. 

There are statistically significant differences hetween ))normal)) men and 
woiiirii as c x i i  he obserwtl in 'Tahles 1 aritl 111. Geiierally the height of the 
frmnlc face is shorter arit l  the iriantli1)lc smaller tliari corresponding tlistaii(ccs 

N 

"Normol"aubiects Men ~ x 

"NNormo1"subiects Women - - - o 

Y 
k'ig. 3. ' I l i i *  iiivaii \ alues ant1 standard deviations for  the coordinates of sonic points. c: f :  Fig. 1 . 

HNorinals men and women. 
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'ratlle 1 

The Y and Y coordinates of.some c i t i c i l o m i r ~ n l  Znndmcirh-s i n  ( 1  c.oordiria/e .system (Fig. I )  ( i s  
memured on cephnlogrnms of rnormnlr meti iind women. 20-20 yeurs  o/' age. Niimher o /  

.su/,jer,ts ~ 02. The iirrlires (ire e.rpr.essed it7 ( .m 

Point 

1 x  
Y 

2 x  
Y 

.3 x 
Y 

4 x  
Y 

5 x  
Y 

h X  
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7 x  
Y 

t1 x 
Y 
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0 

0.0 
6.2 

0.11 
11.8 

1.1 
8.5 

2.1 
10.5 

2.2 
12.5 

2.0 
12.7 

3.0 
12.1 

0.6 
11.7 

0.2 
11.5 

0.7 
%1.2 

Men (44) 
S.D. 

0 . 9 5  

0.43 
0.32 

0.62 
0.38 

0.60 
0.40 

0.73 
0.31  

0.8') 
0.6 I 

0.00 
0.53 

0.811 
0.51 

0.61 
0.53 

0.50 
0 3 )  

0..37 
0..33 

Mean 

2.6 
0 

0.9 
.5.7 

0.8 
11.0 

1.1 
7.7 

I .o 
0.6 

2.0 
I 1 . 3  

2.7 
11.4 

3.5 
I 1  .o 

11.0 
7.7 

11.7 
m -  
i ..> 

0.  I 
-. .> C) 

S.D. 

0.116 

0.311 
0.20 

0.60 
0.30 

0.58 
0.,36 

0.77 
0.42 

0.w 
0.45 

0.217 
0.41 

0.06 
0.40 

0.06 
0.48 

0.61 
0.44 

0.42 
0..11 

Signifi 
IXK canre 

0.3 
0 

0 
0.5 * * x  

0 
0.8 i x  I 

0 . 2  
0.0 * * *  

0.2  
1.2 * 1 *  

0.2  
I .:1 * * x: 

0.4 
I .1 

* 
2- * x 

x * - i -  

* * x  
0.7 
I .o 

* * *  
* * *  

0.3 
I .o 

:,:xi x 

.i x: x 
0.6 
0 . 3  
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Tahlc I1 
Some rrnatomiccil angles (Fig. 1 )  (IF measured on cepholograms oJ snormal* men and women. 

'Die ocili~ec are expressed in degrees 
- -  - 

Men (44) Women (48) Signifi- 
~ 

Angle Mean S.D. Mean S.D. Diff. cance - -~ 

Inclin. of 
upper inc. 103.3 7.01 102.0 8.78 0.4 
(SN-I -3) 

Inclin. of 
lower inc. 96.2 7.66 04.4 6.97 1 .n 
(4- 8-9) 

SNA 82.1 3.75 81.2 3.59 0.9 
(SN-2) 

S N H  70.0 j.66 78.7 4.25 0.3 
(SNG) 

SN I' UO.%i 3.81 8o.o 4.15 0.3 
(SN-6) 

- 

4ngulus 122.7 7.23 12,3.7 6.65 1.0 
(1 I --0- -7) 

SN-MI, J0.7 6.40 31.2 5.75 -0.5 
~ ~-~ ~ -~ 

Tahle 111 
Some tkeletal distances as measured on  cephalogmms oJ *normal)> men and women. The 

d u e s  are expressed in ern. See Fig. 1 f o r  cdentzfication of the anatomical landmarks 

Men (44) Women (48) Signifi- 
~ ~ -~ ~~ ~- ~~ 

Diff. cance ~ ~ - ~- 

S.D. Mean S.D. Distance ~ Mcan 

*** S-N 7.6 0.32 7.1 0.30 0.5 

***  Corpus 8.2 0.44 7.7 0.M 0.5 
(6-10) 

Kamus 5.4 0.41 4.7 0.43 0.7 
(10- 11) 

Angulus 
perpendicular 8.5 0.50 7.5 0.44 1.0 
to  SN (SN-10) 

4 -7 4.6 0.29 4.1 0.24 0.5 

* * *  

c**  

*** 
- ~ ~ _ ~ _ _ _  -- - ~ __ 

The corresponding results obtained for the 58 patients with mandibular protrusion are 
givtm in Table5 IV, V and V1 and in Fig. 4. 
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Patients with mondibulor protrusion Men - - - O 

Patients with mandibular protruslon Women - - - - - - - - - -  A Y 

N 

I 

i 
I 
i 

Fig. 4. The inran values and standard dcviations for the coorilinatrs of wine points, r / l  Fig. 2. 
Men and womrn with rnandit)ular protrusion. 

for men. ‘l’he anterior points of the c o r p s  rnaiitlil)ulae are, however, lo rated 
in about the same plane in regard (4, 5, 6, 7, 8) to the Y axis as they ore for 
men. This decrease of thc: lower face o1)served se:ciii to be Iiro1)ortional airice 
there were 110 statistically significant tlifferencw i n  the angles rncasiirctl 
(Tablc 11). 

The corresliontling values o1)taincd for tlie 58 jmticntu w-itli niancli1)iilar 
prolriision are given in Tables IV, \’ and V l  ant1 in  Fig. 4. 

In general, the differences 0 1  rved hetween men ant1 wointw in the 
group of ))normal)) subjects were tlie same as those I~etween the sexes in the 
group of patients with niantlil~nlar ~irotrusion (cf. Figs. 3 and 4). 

A coinparison hetweeii ))normal)) meii and men with inandihiilar protriisioii 
is Ireseiited in Tables VII, IX antl X1 antl in Vig. 5. There are significant 
(liffercnres between these tw-o groiil)s for all the angles rnrosuretl i n  the man- 
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'I'ahlc I\' 

A s  in 'liihle 1. but , for patients wi th  mandihular promision. See Ffg .  2./br iden/(/;c,u/ic~n c?/ 
the anatornii~cil ltcridmcirks under s/iuly 
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1 

X 
Y 

X 
Y 

3.4 
0 

1.1 
6.3 

1 .0 
8.9 

0.4 
8.8 

0.8 
11.2 

0.8 
13.3 

1.5 
13.4 

L .n 
13.2 

x.3 
8.5 

8.1 
8.4 

9.3 
2.9 

0.73 3.1 0.84 
0 ~ ~ 

0.36 1.0  0.34 
0.42 5.8 0.33 

0..52 0.8 0.60 
0.40 8.2 0.48 

0.58 0.2 0.73 
0.62 8.1 0.5') 

0.x3 0.6 0.95 
0.77 10.3 0.62 

0.98 0.7 I .15 
0.82 12.2 0.74 

1.03 1.3 1.18 
0.78 12.3 0.68 

1.07 1.6 1.20 
0.74 12.1 0.66 

0.79 7.9 0.R7 
0.58 7.8 0.48 

0.76 7.7 0.82 
0.55 7.7 0.47 

0.45 8.7 0.46 
0.31 2.7 0.29 

0 . 3  
0 

0.1 
0 . 5  

0.2 
0.7 

0.2 
0.7 

0.2 
0.0 

0.1 
1.1 

0.2 
1.1 

0.2 
1.1 

0.4 
0.7 

0.4 
0.7 

0.6 
0.2 
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‘I’able V 
.is Ttrble II, hutJi)r ptieiLr.9 with mnndihulQrprotrusiori. See Fig. 2,for itlentij‘icalion qf’the 

angles listed 

Angle 

Inclin. of 
upper inc. 
(SN-1- 3) 

Inclin. of 
lower inc. 
(4 8 9) 

SNA 
(SN-2) 

SNB 
(SN-S) 

h N  P 
(SN-6) 

Angulus 
( 1 1 -9-- 7) 

SN-ML 

.. . ~ 

Eornen (31)  Signifi- 
illran S.D. Mean S.D. Diff. cnnre - ~ -  ~ 

Men (27) 

104.0 5.71 10.5.8 8.25 -1.2 -- 

72.0 7.40 74.8 9.05 --2.8 

70.8 3.00 80.1 2.92 --0.3 

86. I 4.01 86.7 5.13 -0.6 

86.U 4.09 87.1 5.27 - 0.3 

1:36.0 7.05 133.6 6.94 2.4 

-- 35.7 6.50 34.5 5.93 1.2 
- -~ 

Tablr V1 
4~ 7able 111, bur .for patient9 with mandibular prolrusion. See Fig. 2 for  identLfLmtron ot 

the distanfes tabulated 
~- - .  - - 

Eomen (31) Signifi- 
\lean S.D. Mean S.D. Diff. cance ~~ 

Men (27) 
. .  Distance 

-- - - -  - ~~~~ 

*** 5-N 7.5 0.32 7.0 0.36 0.5 

* *  Corpus 8.9 0.57 8.4 0.55 0.5 
(6--10) 

Karnus 5.7 0.55 5.1 0.44 0.6 *** 
(10-11) 

perpendicular 8.4 0.55 7.7 0.47 0.7 
to SN (SN-10) 

Angulus 
*** 

***  4--7 4.8 0.34 4.4 0.27 0.4 
- - 
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Tahlr V11 
A i~ompriILson of .some skelehl  dimensions (Tables  I and IV, left-hand columns) hetween 

rnormtala men and inen uiith inandihular protrusion 

Point 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

Mandibular 
protrusion (27) 

~ 

Ilean 
- 

3.4 
0 

1 . I  
6.3 

1 .o 
8.9 

0.4 
8.8 

0.8 
11.2 

0.8 
13.3 

1.5 
13.4 

I .8 
13.2 

8.3 
8.5 

8.1 
8.4 

9.3 
2.9 

S.D. 

0.73 

0.36 
0.42 

0.52 
0.40 

0.58 
0.62 

0.83 
0.77 

0.98 
0.112 

1.03 
0.78 

1.07 
0.74 

0.79 
0.58 

0.76 
0.55 

0.45 
0.31 

Mean 
~ 

2.9 
0 

0.9 
6.2 

0.8 
8.8 

1.1 
8.5 

2.1 
10.5 

2.1 
12.5 

2.9 
12.7 

3.9 
12.1 

9.6 
8.7 

9.2 
8.5 

9.7 
3.2 

i\lI c n 
~- ~ ~ 

Norrrial (44) 
S.D. 

~~ 

0.95 
-~ 

0.43 
0.32 

0.62 
0.38 

0.60 
0.40 

0.73 
0.51 

0.89 
0.61 

0.90 
0.55 

0.88 
0.51 

0.61 
0.53 

0.5') 
0.50 

0.37 
0.33 

Signifi- 
rancr Dit'f. 

. . . . 

0.5 
0 

* 
- 

0.2 
0.1 

* 

0.2 ~. 

0.1 ~~ 

* * 4: -0.7 
0.3 % 

% A- 4: 

.:. ./: ii 
-1.3 

0.7 

* * *  
* * *  

1.4 
0.7 

* * *  
* * *  

--2.1 
1.1 

* * .i; 1.3 
--0.2 

*** -1.1 
-0.1 ~ 

* * *  
* *% 

--0.4 
0.3 
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Tahle Vlll 
A rompartson of some skeletal d imenwns  (Tahles I and IV,  right-hand tolumna) between 

anormala women and women with mandibular protrusion 
- -  

R o m e n  

Mandibular 
Signifi- 
cance Diff. Normal (48) - protrusion (31) 

Mean S.D. Mean S.D. 
Point - .  

~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

-. . 

X 
Y 

x 
Y 

X 
Y 

X 
Y 

X 
Y 

x 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

X 
Y 

3.1 0.84 2.6 0.86 
0 0 - 

1.0 0.34 0.9 0.38 
5.8 0.33 5.7 0.26 

0.8 0.60 0.8 0.60 
8.2 0.48 8.0 0.36 

0.2 0.73 1.1 0.58 
8.1 0.59 7.7 0.36 

0.6 0.95 1.9 0.77 
10.3 0.62 9.6 0.42 

0.7 1.15 2.0 0.88 
12.2 0.74 1 1 . 3  0.45 

1.3 1.18 2.7 0.87 
12.3 0.68 11.4 0.41 

1.6 1.20 3.5 0.96 
12.1 0.66 11.0 0.40 

7.9 0.87 8.0 0.65 
7.8 0.48 7.7 0.48 

7.7 0.82 0.6 0.61 
7.7 0.47 7.5 0.44 

8.7 0.46 9.1 0.42 
2.7 0.29 2.9 0.31 

.- 

0.5 
0 

0.1 
0.1 

0 
0.2 

--0.9 
0.4 

1.3 
0.7 

-1.3 
0.9 

-1.4 
0.9 

--1.9 
1.1 

-I .0 
0.1 

-0.9 
0.2 

0.4 
0.2 

~~~ ~ 

* 
~ 

- 

-. 

* 

***  
***  

* * *  
* * *  

* * *  
* * *  

* * *  
*** 

* * *  
***  

* * *  

* * *  

* b b  

4 
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Table IX 
A comparison of some skeletal angles(Tab1es II and V, left-hand columns) between ))normah 

men and men wLth mandibular protrusion 

M e n  
________ - ~ _ _ -  -__ ~~ 

-~ _ ~ _ _ ~ ~  ~ 

Man d i hular _._ 

Signifi. 
cance ____ ~ - Diff. protrusion (27) Normal (44) 

Mean S.D. Mean S.D. 
Angle 

(SN-1-3) 104.6 5.71 103.3 7.01 1.3 

***  (4-8-9) 72.0 7.49 96.2 7.66 -24.2 

SNA 79.8 3.00 82.1 3.76 - 2.3 * 
(SN-2) 

* * *  SNB 86.1 4.01 79.0 3.66 7.1 
(SN-5) 

SNP 86.8 4.09 80.3 3.81 6.5 ***  
(SN-6) 

***  Angulus 136.0 7.05 122.7 7.23 13.3 
(11-9-7) 

SN-MI, 35.7 6.59 30.7 6.40 5.0 * *  

Table X 
A comparison of some skeletal angles (Tables I1 and V, right-hand Lolumns) between rnormaln 

women and women with mandLhular protrusion 

W o m e n  
~_ ~- - -~ --  

-~ __ __ ~- _~ -~ - 

Mandibular 
Signifi- 
cance _ _ _ _ _ _ _ _ _ _ _ _ _ ~  - - Diff. protrusion (31) Normal (48) 

Mean S.D. Mean S.D. 
Angle 

~~ ________ ~~ 

(SN-1 -3) 105.8 8.25 102.9 8.78 2.9 

(4--8--9) 74.8 9.05 94.4 6.97 -19.6 ***  

SNA 80.1 2.92 81.2 3.5Y - 1.1 
(SN-2) 

*** SNB 86.7 5.13 78.7 4.25 8.0 
(SN-5) 

SNP 87.1 5.27 80.0 4.1s 7.1 
(SN-6) 

***  

*** Angulus 133.6 6.94 123.7 6.65 9.9 
(1 1-9- 7) 

SN-ML 34.5 5.93 31.2 5.75 3.3 * 
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Talilv X1 
A comparison of sonic skeletul d ~ s t i z n ( e \  (Tahles 111 on11 b I ,  left-hand columns) hetween 

rnormaln men and men with monrlthular protrusion 

~ - 

Mantliliular 
Signifi- 
cance Diff. protrusion (27) 

blean S.D. 
~~ ~~ 

Normal (44) 
Mean S.D. 

~~ 

~~~ ~~~ 

Distance 

~ ~ 

0.1 

0.7 x.* > 

7.5 0.32 7.6 0.32 S-N 

n.9 0.37 n.2 0.44 Corpus 

(6 -10) 

Ramits 
(10 11) 

0.3 * 5.7 0.55 5.4 0.41 

Angulus pcr- 
pmdicular 
to S N  (SN-10) 

8.4 0.55 --0.1 

4.11 0.34 1.6 0.29 4 7  :i; 1: 0.2 

Tahlr XI1 
A comparison oJ’wme skelelnl dis/(rnc.es (Tahles I l l  and V l ,  right-hand columns) hetween 

rnormnlu women and women with mandihularprotrusion 

Signifi- 
cance Diff. protrusion (31) Nor~iial (48) 

Mean S.D. Mean S.D. 
~~ ~ ~- ~ ~ - -  ~ ~ Distance 

7.0 0.36 7.1 0.30 0. I S-N ~~ 

* * *  8.4 0.55 7.7 0.44 0.7 

:i; * c 5.1 0.44 4,.7 0.43 0.4 

~~ 7.5 0.44 0.2 

* *  i 4.1 0.24 0 3  

7.7 0.47 

4.4 0.27 7-4 
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Patients wi th  mandibular protrusion Women . ..... - -  a 

Wornen ~ - ~ ~ o "Normal" sublects 

N 

I 

Y 

I'ig. 5. l'hr mean values and standard deviations for thc coordinates of some points. 
aNormala mrn and men with mandibular protrusion. 

tlihle, while no such differences exist with respeet to the rriiixillary angles. 
There are also significant differences in the niantlihular length and the mental 
height (the clistances 6-10 arid 4<- 7 respectively) while the length of the 
rarniis (distance 10- 11) is not significantly diffcrent. Significant. differences 
in the height of the face (N-7) wcrc found bctweeri ~mormal)) and protrusive 
iridividids of hot11 sexes. Calculations showed that this difference can he 
referred to the mental height (4-7). 

I he results of the comparisons of tlicsc angles arid distances in ))normal)) 
worneri arid women with mandibular protrusion (c f .  Tables 17111, X ant1 XI1 
and in Fig. 6) were the same as those for rneri with the rnairi exception of the 
length of the ranius, where statistically significant differences were observed. 

r 3  

DISCUSSION 

r l  I he various types of errors in measurements or1 cephalogranis have been 
studied and discussed extensively in the literature (e.g. Bjijrk, 1947; Moor- 
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Patients with mandibular protrusion Men - 0 

"Normal" subjects Men ___ x 
Y 

Fig. 6. The mean values and standard deviations for the coordinates of some points. 
))Normal)) women and women with mandibular protrusion. 

I P ~ S ,  1953; Moorrees & Kean, 1958; Sarn,iis, 1959; Hollender, 1964; Sauara, 
Tracy J1- Miller, 1966; Carl.sson, 1967). 

The group of mormab subjects was not randomly compiled. To choose 
only snhjects with so-called anatoniical correct occlusion in all respects 
seemed for the present invcstigation and comparison to be unnecessarily 
strict. It should have been very time-consuming to find a sufficiently large 
group with anatomical correct occlusion ( Werrzer, 1954). Furthermore, the 
prognathic patients will after treatment not have such an  ideal occlusion. 
The ))normal)) sihjects were selected on the basis of a normal harmonious 
profile, face and denial relations (Margolis, 1947). 

The technique of using a coordinate system was introduced at the heginning 
of the sexteenth century hy Albert Diirer; similar methods have h e n  used by 
d c  Coster (1939), Thompson (1942), Moorrers (1953) and marly others. Using 
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a coordinate system has proved to be very useful in measurements of this 
type. 

The results obtained for the mormalo men and women are in agreement 
with previously published data, wherever it is possible to conipare ( c g .  
Bjijrk, 1947; Iyer, 1953; Lindpgdrd, 1953; Moorrees, 1953; Werner, 1954; 
Stcincr, 1959; Hogeman et al., 1967). 

The statistically significant differences observed between nien antl woinen 
indicate that separate mean values for mormalo men and wonien must he 
used iri the analysis of the nature and extent of mandibular protrusion. 

The results also show that all of the differences observed between the 
groups of ~moriiiab and protrusive individuals occurred in the mandible. 

No significant differences in the inclination of the upper incisors were 
oliserved. On tlie other hand, tlie lower incisors in the patients with mandi- 
bular protrusion showed a larger angle to the mandibular h e  line (Angle 
4- 8-9) than did those in the normal subjects. Thus, proclinatioii of the 11ian- 
di1)ular incisors seenis to be associated with the occurrence of mandibular 
protrusion while the anterior part of (he maxilla antl its incisors are not 
involved in general. 

SUMMAKY 

Cephalometric rrieasurenients have been made on 92 mormalv subj 
44 men and 48 women, and on 58 snhjects, 27 nien arid 31 w’omeii, 
mandibular protrusion. Statistically significant differences were observed 
between nien arid wonieii in both groups with respect to the distances mea- 
sured. However, there were no differences in the angles. The differences 
appeared mainly in thc mandible. 

In a comparison hetween nien and nien and women arid wonien respec- 
tively in the two groups, significant differences were found principally in the 
maiitlible. The differences were observed for the distances as well as for 

iese oliscrvations a scheme for preoperative, cephalo- 
metric analysis has heen preserite(1 for clinical use. 

R ~ S U M ~  

ANALYYE H A D I O C ~ P H A L O M ~ T R I Q U E  DES W ~ C H O I R E S  c t i E z  UES SUJETS AVEC ET 

SANS P R O G N A T H I E  MANDIBUI.AIRE 

Des mensurations c6phalomCtriques ont Ct6 effectukcs chez 92 sujets ))nor- 
maiixr, dont 44 hommes et 48 frmmes, et chez 58 sujets, dont 27 hommes et 
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31 fernnies, prPsentarit line prognathie mantlibulaire. Des tliffirences sta- 
tistiquernent significatives ont i t 6  observies eritre les honimes et les feninies 
dam les tleux groupes en cc qiii coricerriait les mestires tles distances. I1 

it par contre pas tle clifftrerices entre les angles. Les tliffPrences 
ttaient principalcment observ6es au riiveau tle la rnandibnle. 

Une cornparaison entre les liornrnes tles deua groupes et eritrc les feinines 
tles deuu groupes a rriis en Pvitlence tles tliff6rerices significatives, principalc- 
merit au niveun de la rriantlilnile. Les tliff6rences observkes coricernaient 
les mesures des distances airisi (pie cellcs des angles. 

cliniqiie pour l'arialyse cP~)halornPtrit~Iue pri.-opi.ratoire. 
Se hasant stir ces oliservations, les auteurs prPsentent iiri plan h suivrc en 

ZUSAMMENFASSUNG 

I ~ ~ ~ N T G E N ~ ~ E F A L O M E ' I ' H I S C I ~ E  REURTEILUNGEN DER KIEFER BEI PATIENTEN 

MIT U N D  O I I K E  MANDIBI:LARER PROTRUSION 

Iiiintge~ikefalonetrisclie Beurteilurigen sintl atif 92 sog. normale Patienten 
ausgefiilirt worden, 44 Miinner och 48 Frauen; i ind atif 58 Patienten, 27 
MSniier i l n d  31 Frauen, riiit rriaritlihulHrer Protriision. In Hinsicht auf (lie 
anfgernessenen Strecken sintl signifikante Unterschiede zw-ischen hliinnern 
und Frauen tier beitlen Gruppen bcrnerkt worden. Aheichungen in Winkel- 
niassen waren aher niclit festzustellen. 

Die Unterschiecle w-uren hauptsiichlich ini Unterkiefer XLI seheri. Im V w  
gleicli Miinner/Miinner iintl Fraiicri/Frauen cler zwei Griippen siritl sipnifi- 
kante Unterschietle v egrritl irn Vnterkiefer entcle worden. Diese siritl 
sowohl mit 1,iingenrn i a15 uucli rriit Wirilcelniasseri heohaclitet wcmlen. 

Auf ( h r i t l  tlieser Ergebnisse ist eiri Plan fiir preoperative kefalonietrisclic 
Rcurteiliing vorgestellt wortlen. Ilieser I'hn ist fiir lilinisclien Gehraiich 
gceigriet . 
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