dAe 5 it SEFErA A A oA S Hrel] w2

Mgdstm A s FRerragA R, AdQFL D BK2
S ELEEEEL L ELE R

AElA - 31743 - ol QA - A - o 44 - o] AT - PP TH - H e

The comparison of cephalometric measurements between measuring methods
in digital and conventional lateral cephalometric radiograph
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ABSTRACT

Purpose : To compare cephalometric measurement between measuring methods in digital and conventional lateral

cephalometric radiograph.

Materials and Methods : Twenty digital and conventional lateral cephalometric radiographs were selected. In
digital group, cephalometric measurements were performed manually using hardcopies and automatically using V-
Ceph™ program on the monitor. In conventional group, the same measurements were performed manually on
conventional films, and for automatic measurement conventional films were digitized by scanner. All
measurements were performed twice by 4 observers, and 24 cephalometric variables were calculated and the time
spent for each measurement was recorded. The differences in measurements data and the time spent for each

measurement were compared within each group. Intra-observer and inter-observer comparisons were performed.

Results : In both groups, no statistically significant difference between manual and automatic measurements was
observed and most of the variables didn’t show statistically significant differences between methods. The observer
with less experience tended to show statistically significant differences of measurements between methods, and
differences from other observers. The differences of measurements between methods in digital group were lesser
than those of conventional group with statistical significance in § variables out of 24. With automatic method and in

digital group, the spent time was shorter.

Conclusion : With direct digital radiograph, automatic method using manually idenitified landmarks can be

preferable in cephalometric analysis. (Korean J Oral Maxillofac Radiol 2005; 35 : 15-23)

KEY WORDS : Cephalometry; Image Processing, Computer-Assisted; Digital Radiography
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Table 1. Cephalometric landmarks used in this study

Landmark Definition
The junction of the frontonasal suture at the most
Nasion (N) posterior point on the curve at the bridge of the
nose.
Sella(S) The center of the pituitary fossa of the sphenoid
ella( bone determined by inspection.
. The lowest point on the average of the right and
Orbitale (Or) left borders of the bony orbit.
Porion (P) The most superior point of external auditory

meatus.

Condylion (Co) The most posterior-superior point on the curvature

of the condylar head.
Gonion(Go)  The midpoint of the angle of the mandible
Menton (Me)  The most inferior point on the symphysial outline.
Gnathion (Gn) The most inferior and anterior point on the

symphysial outline

The most anterior point on the contour of the

Pogonion (Pog) 0 chin

The tip of the median sharp bony process of the

Anterior nasal - . .
maxilla at the lower margin of the anterior nasal

spine (ANS) opening.
Posterior nasal The most posterior point at the sagittal plane on
spine (PNS) the bony hard palate.
. The most posterior point on the curve of the maxilla
A Point(A) between the anterior nasal spine and supradentale
The point most posterior to a line from infradentale
B Point(B) to pogonion on the anterior surface of the
symphysial outline of the mandible.
UIA The apex of the maxillary central incisor
UIE The incisal tip of the maxillary central incisor
LIA The apex of the most anterior mandibular central
incisor
LIE The incisal tip of the mandibular central incisor
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Table 2. The 24 cephalometric measurements used in this study
variables

Variables Unit Definition
SNA angle Angle between S-N and N-A
SNB angle Angle between S-N and N-B
ANB angle Angle between N-A and N-B
Facial angle angle Angle between Po-Or and N-Pog
Facial

convexity angle Angle between N-A and A-Pog
Afr;tceigllo tr1 eight length Distance between N and Me
LAFH length Distance between ANS and Me

Distance between A and B, both projected

Wits appraisal  length perpendicular on the OP

PP to SN angle Angle between S-N and ANS-PNS

OP to SN angle Angle between S-N and OP

MP to SN angle Angle between S-N and Go-Gn

Ul to A-Pog length Distance from A-Pog to UIE

Ul to SN angle Angle between S-N and UIA-UIE

Ul to PP angle Angle between ANS-PNS and UIA-UIE

UltoNA(®) angle Angle between N-A and UIA-UIE
Ul to NA(mm) length Distance from N-A to UIE
L1toNB(°) angle Angle between N-B and LIA-LIE
L1toNB(mm) length Distance from N-B to LIE

L1twoMP angle Angle between Go-Gn and LIA-LIE
I‘::glgc‘sal angle  Angle between UIA-UIE and LIA-LIE
L1 to A-Pog length Distance from A-Pog to LIE

Pog to NB length Distance from N-B to Pog

Midfacial length length Distance between Co and A
N{:;g:ﬁmar length Distance between Co and Gn
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Table 3. Comparison of cephalometric measurements

Method 11 Method 21 Method 1-2*
Group A 0.755 0.069 0.058
Group B 0.451 0.504 0.050

* P-value of paired t-test
comparison of repeated measurements
comparison of averages of repeated measurements of Method 1 and
Method 2
Group A : digital lateral cephalometric radiographs
Group B : conventional lateral cephalometric radiographs
Method 1 : using hard copies
Method 2 : on the monitor using VCeph 3.5™

Table 4. Comparison of measurement according to variables
(Group A)

Method 1 Method 2
Mean SD Mean SD
SNA 80.3613 4.2327 80.5981 42183
SNB 76.6538  3.8603 76.7809  3.7513
ANB 3.7106  4.0113 3.8191  4.0407
Facial Angle 85.8575  3.7210 85.6687  3.7249
Facial Convexity 74413  9.9448 7.7396 10.0882
AFH 131.5256  9.4984 131.5402  9.4199
LAFH 75.6500  7.7341 75.7377  7.4210
Wits 0.5038 5.1217 0.0753  5.1740
PP to SN 10.1631  2.7625 9.4517 2.4782
OP to SN 19.4106  3.9300 18.6072  4.0300
MP to SN 39.6700 6.1114 38.7775  6.0434
Ul to A-Pog 9.1488  3.3321 9.1864  3.3708
Ul to SN 104.8463  5.9955 104.6875  5.9315
Ul to PP 114.9539  6.6243 114.1321  6.3247
Ul toNA(®) 24.8231  8.7007 24.1156  8.6013
Ul to NA (mm) 6.1094  2.8642 6.0949  2.8381
L1toNB(°) 29.4674  9.9570 29.4268 10.1430
L1 to NB (mm) 8.0023 4.1156 8.2086  4.1320
ITA 92.9430 10.6102 93.8162 10.7865
L1 to MP 122.2419 12.1789 122.6782 12.4508
L1 to A-Pog 5.0759  2.7356 5.0921  2.8523
Pog to NB (mm) 0.6849  2.1019 0.6259  2.2397
Midfacial length 90.3101  4.7820 89.9720 5.4870
Mandibular length  121.0581 10.7652 121.0959 10.8161

* statistically significant with paired t-test (p<0.05)
Group A : digital lateral cephalometric radiographs
Method 1 : using hard copies

Method 2 : on the monitor using VCeph 3.

5TM
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Table 5. Comparison of measurement according to variables
(Group B)
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Table 7. Inter-observer comparison of averages of repeated mea-

Method 1 Method 2 surements*
Mean SD Mean SD Group A Group B
SNA 78.1556  3.9057 78.6275 3.9108 Method I Method 2 Method 1 Method 2
SNB 3.7581 32823 3.5590 33489 Opserver 12 0760 0.067 0.558  0.099
ANB 866106 ~ 3.8106  86.6939 37616 Opserver13  0.065  0.062 0353 0591
AFH 732625 60003 73.3527 60820 Qpserver24  0.134  0.027 0050 0928
LAFH -14931 37796 -1.2051 63317 Opserver3-4 0001  0.038 0.000  0.097
Wits 9.1975  2.6345 8.3427  2.5567
PP to SN * 19.4038  4.0409 183118 4.6212 *GP-Valf\e Odf_ P?irlef :-teit alometric radiostanh
roup A : digital lateral cephalometric radiographs
OPto SN 402963 5.3214 39.3072 54252 Group B : conventional lateral cephalometric radiographs
MP to SN 8.6619  3.7529 8.9923  3.7476 Method 1 : using hard copies
Ul to A-Pog 105.2794  7.5193 105.7596  7.2178 Method 2 : on the monitor using VCeph 3.5™
Ul to SN 114.3369  0.5350 114.1024  0.8210
Ul to PP 23.6913  6.9702 23.5976  6.5399
Ul toNA(®) 5.3850  2.5801 5.7824  2.5918 . .
Ul to NA (mm) 105587 5.8164 30455]  5.8044 TAOablde B? Comparison of Inter-method difference between Group
L1toNB(®) 8.0338  2.6744 8.1178  2.6850 n
L1 to NB (mm) 91.7706  8.3567 92.5069  8.3637 Group A Group B
A 1223300 11.4899  122.4033 11.3368 Mean sD Mean  SD
L1 to MP 52181 2.7091 5.6755 2.8291 SN 07835 09187 651
L1 to A-Pog -02131 17131  -0.6220 1.7769 SNA 0~7;11 0~583 e 0-7723
PogtoNB(mm)  90.3319 54700  89.2445 54645 ANB 0';é3 0'39;2 8'6234 82557
Midfacial length 1194730 10.3986  119.4730 103859 © Bl Anelo 0'6360 0'59 Do o
Mandibular length ~ 121.0581 107652 121.0959 10.8161 Facfal C“g e ) ?-0821 0'7;‘2; oae }'gi%
acial Convexity . . . .
* statistically significant with paired t-test (p<0.05) AFH 0.8641 0.8095 0.8479 1.0288
Group B : conventional lateral cephalometric radiographs LAFH 07242  0.6549 0.8990  1.2250
Method 1 : using hard copies . ) ’ ’ ’
Method 2 : on the monitor using VCeph 3.5™ Wits* 0.9539  0.7724 1.2878  0.9570
PP to SN 1.1426  0.8064 1.2073  1.1931
OP to SN 14374  0.8685 1.7230  1.1804
. MP to SN 1.4108 0.0372 1.5275 1.0342
Table 6. Intra-observer comparison of repeated measurements* Ul to A-Pog* 04809 03266 0.7209 04685
Observer Observer Observer Observer Ul to SN 1.9830  1.7078 1.6433  1.2853
1 2 3 4 Ul to PP 1.9987 1.8G095 1.7603 1.3134
Method 1 0.067 0.595 0.085 0.000 Ul toNA(®) 1.9242 1.4798 1.9806  1.5451
Growp A Method 2 0484 0785 0933 0239 ‘lel tt;’ gg((f)‘?) ?'gigg 8‘;‘9‘1; }-2‘3‘?2 ?;(1’;2
Method 1-2 0.631 0.659 0.181 0.173 : ’ : :
L1 to NB (mm)* 0.3468  0.4009 0.5152  0.5213
Method | 0.298 0.863 0.763 0.012 1IA 1.7822 1.3275 2.1595 1.8778
GI'OLlp B Method 2 R 0.920 0.386 0.498 0.928 L1 to MP 2.5019 1.8232 2.2480 1.6082
Method 127 0979 0857 0.171  0.981 L1 to A-Pog* 0.5079  0.5356 07256  0.5944
* P-value of paired t-test Pog to NB (mm)* 0.3783  0.2903 0.5909  0.5131
comparison of averages of repeated measurements of Midfacial length 1.9001 1.2219 2.0461 15718
Method 1 and Method 2 Mandibular length*  0.9775  0.7311 0.4595  1.8698

Group A : digital lateral cephalometric radiographs
Group B : conventional lateral cephalometric radiographs
Method 1 : using hard copies

Method 2 : on the monitor using VCeph 3.5™

* Statistically significant with Student t-test (P < 0.05)
Group A : digital lateral cephalometric radiographs
Group B : conventional lateral cephalometric radiographs
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Table 9. Comparison of the time between methods (unit : minute)

Method 1 Method 2
Group A 14.04+1.48 7361041
Group B 14324+1.39 9.07+0.35

Group A : digital lateral cephalometric radiographs
Group B : conventional lateral cephalometric radiographs
Method 1 : using hard copies

Method 2 : on the monitor using VCeph 3.5™

gt} (Table 7).
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