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ABSTRACT

Background and aim: The cranial base is considered to be related to the growth and

development of the nasomaxillary complex morphologically, and is regarded as one of

the factors in malocclusion. The anterior cranial base which is composed of the frontal,

ethmoid, and sphenoid bones, is also important landmark in orthodontics. The purpose

of this study were to describe the morphological relationships among the three bones of

the frontal, ethmoid and sphenoid bones (Research 1), and to extract morphological

characteristics of maxillary retrognathism to analyze relationships among the cranial

base, maxilla and nasal septum (Research 2).

Materials and methods: (Research 1) Skulls of 100 Indian adults and 18 Japanese

juveniles were observed both macroscopically and using computed tomography (CT)

images in the median sagittal plane. (Research 2) The lateral cephalograms and CT

images of 26 pre-treatment mandibular prognathism patients (Japanese males, 24.8+8.4

years). Subjects were divided into two groups based on the position of point A: a

posterior group (n = 10) and an anterior group (n = 16). The posterior group was

thought to correspond to maxillary retrognathism. Angular and linear measurements

were made on lateral cephalograms and median sagittal plane CT images.

Results and discussion: (Research 1) Four types of relationship were seen among the



three bones of the anterior cranial base: 1) a triangular border between ethmoid and

sphenoid bones; 2) a straight or concave border between ethmoid and sphenoid bones;

3) frontal bone lying between the ethmoid and sphenoid bones; and 4) a straight anterior

border of the sphenoid bone. The fourth type was only seen in the juvenile skulls. The

three bones comprise the anterior cranial base, each with differing developmental

processes, and slight differences in these processes seem to be reflected in the

morphological variations seen among adults. (Research 2) Compared with the anterior

group, the posterior group displayed a short anterior cranial base, a more posteriorly

positioned posterior nasal spine, and counterclockwise inclination of the cranial base on

cephalometric measurements. The posterior space of the vomer was smaller, and

mid-facial height was smaller on CT measurements. No difference between groups was

seen in shape of the cranial base or anteroposterior length of the hard palate.

Conclusion: The most posterior cribriform foramen is considered to be valid as a

reference point of the boundary between the ethmoid and sphenoid bones. In maxillary

retrognathism, the cranial base is inclined counterclockwise due to insufficient growth

of the nasal septum, especially the posterior part of the vomer.
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#1 W5 1 OEREK

Bk Pk PERIASH
DUN 100
4 7 H-2 % 1 4 1
7 ik 1
10-17 ik 5 5

#2 v7 7 uiHlof R

T HE BITHE
(n=16) (n=10)
hokfE #EPH hoRE i A
N line-A (mm) 1.0 7.0 -3.0 5.0  **
A REEHAIC)
SNA 82.0 10.0 81.0 13.0
FH-NA 90.8 9.5 87.3 14.0 *
SNB 86.0 11.5 86.3 9.5
FH-NB 95.0 9.0 93.3 9.0 *
ANB -4.3 10.0 -3.8 7.5
SNPog 87.0  10.0 86.5 8.5
Facial angle 95.3 9.0 93.8 8.0  **
Convexity -11.3 18.0 -7.5 22.0
SN-FH 10.0 6.0 7.3 5,0 **
SN-Palatal 10.0 9.5 6.5 6.0 *
NSBa 128.0 13.0 124.5 16.0
FEEEEHA (mm)
S-N 65.5 5.0 63.4 86 ¥
S-Ba 46.6 12.7 45.9 6.4
N-Ba 100.0 10.5 97.3 6.8  **
ANS-PNS 48.2 11.4 48.9 10.9

D43 DINENFIRRE
* P<0.05; **, P<0.01
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# 3 CT FHl DR

AT RE % TR
(n=16) (n=10)
HR A el i) H L fiE i

FEEEHH] ()

V-PNS-ANS 133.4 13.0 128.1 11.7 *
FEHEETRI(mm)
N-E 36.2 10.1 35.2 9.2
E-S 30.2 9.5 30.6 10.6
N-ANS 57.9 7.0 54.3 7.8 *
E-PNS 49.0 12.6 51.4 12.0
V-PNS 27.0 4.3 26.4 3.0
ANS-EV 38.4 14.5 34.6 17.0
EV-V 37.0 14.4 35.8 15.6
SN-V 25.3 8.5 27.2 9.1
SN-PNS 48.4 8.3 48.0 10.1
SN-EV 32.9 10.3 32.3 8.9
SN-ANS 57.1 5.1 53.4 8.0 *
Palatal-V 20.1 7.1 20.3 4.4
Palatal-EV 18.8 14.6 18.1 8.4
ANS-EV (Palatal) 33.6 13.0 28.6 19.5
PNS-V (Palatal) 18.6 6.8 16.1 45  **

vy ONANLFIRRE E
* P<0.05; **, P<0.01

23



- FH plane
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(Po) : 4N HIE Lig o I, Bi&#K Anterior Nasal Spine (ANS) : Fij &k D e, 1%
£k Posterior Nasal Spine (PNS) : # &k D e, A 4L Point A (A) : Al &k & _E5AH
o [ A 22 & D o EREEIMEAR EORIRA, B A Point B (B) : FHAH G 8 [t A
EEE LRI =F 2 L OO FEEIMNEMR LOKRIES, "2 =4 Pogonion (Pog) : T%H
B A NI A EBOLEF WO, /NP4 Basion (Ba) : KEIEILORTRK Lo T 7
ey

B 1-2 LEEORERMEE

N-line L WA ZIE, %l E2AE LT A SOMEZFHf L 7=

FH plane (FH ¥, 757 7/ MEHE) @ Or & Po & f A T2H
N-line : FH (2 FEE T N 5@ 5 5
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>~<--- Palatal plane

B2 +770OFAEB
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1S-N

2 N-Ba

3 S-Ba

4 ANS-PNS(fif 1 #5 DRI 1E)
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5 ZSNA: SN Ficxtd 5 A RO

6 ZFH-NA: FH VKT 5 A RO

7 ZSNB: SN ‘F@icxt3 25 B DM

8 ZFH-NB: FH *FiiZxfd 5 A DA FE

9 ZANB: A £A-N-B DA

10 ZSNPg: SN *F(#ilZ %9 2% Pog DAL

11 Facial angle: FH ‘iz %3 % Pog DA JE
12 Convexity: N-A si-Pog D4 &

13 ZSN-FH: SN *J-fii & FH VD729 44 &
14 ZSN-Palatal: SN *Fpi & M & D723 4 K
15 ZNSBa: N-S-Ba O

EETE

SN plane (SN *F) : S & N Z#EA TSR

FH plane (FH Wi, 77> 27 7L hEf) : Or & Po Zifi AT2#

Palatal plane (M1#FH) : ANS & PNS & #7281

25



K3 CTEEEDEAR (A 6.0mEDIEFRINE, B kL —X1{%)
F 4 Nasion (N) : BISEEFRES O AN
7 Sella trucica (S) : BEEE L2z o F@REg O LA
Hi&HK Anterior Nasal Spine (ANS) : Fij &k o> S .
#% &k Posterior Nasal Spine (PNS) : 7% &l o Je i 43
fifiE 5ct% J7 AL Posterior ethmoidal foramen (E) : SAZ K F i O fctg 7 ISALE T 5 Bibi L
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- Palatal plane
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16 N-E
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