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Orthopantomogramt 455 ERFEAAIM AtRC| X2 B3z 363

E 1. Mandibular plane0il CHEt 45° HREF2HAM AR Sl K& BARES] H - LH{E Rk
(degree)
w o w o
+Z mean SD |mean SD tvalue| #ZF |mean SD |mean SD t-value
et et
3 | 6163 561 6081 537 -067| 3 |6181 488 5952 7.85 -1d6
4 |6513 559 6402 559 -089 | 4 |6551 483 6271 775 -180
5 6998 595 7005 608 006 5 | 6991 487 6736 817 157
6 | 7307 472 7295 643 009 | 6 |7276 540 7022 736 167
7 | 7916 688 7928 780 007! 7 | 7876 744 7171 822 -062
5} shef
3 7754 501 7497 476 -235* 3 7771 624 7453 770 -2.14*
4 7601 521 7488 523 -0.98 4 7604 579 7316 833 -170
5 8093 497 7972 637 -101 5 8139 611 7990 599 -111
6 86.26 529 8528 708 -0.76 6 8586 578 8502 564 -0.66
7 9227 696 9259 840 0.19 7 93.72 690 9247 935 -0.65
31A, 4T ANETA, 51 A28, 61 AIUTR], 7 AR, 8 A3 A
* p<0.05
E 2. Occlusal plane0il CHSE 450 ZLEFRHAMY AMRIOIAS K= ZARES] H - 148 FoAl
(degree)
k4 o w o
%% |mean SD |mean SD t-value| #& {mean SD |mean SD t-value
&t et
3 7627 414 7664 4.03 0.40 3 7649 449 7688 6.14 031
4 79.76 424 7984 422 0.09 4 80.18 452 80.07 6.08 -0.09
5 8462 437 8588 535 1.22 5 8459 419 8472 649 0.10
6 8771 381 8878 641 0.84 6 8743 503 8759 4.65 0.14
7 - 9380 6.72 9510 880 0.79 7 9343 7.79 9507 6.76 0.98
aho} akot
3 8782 476 89.21 4.67 1.32 3 8761 532 8810 577 041
4 8935 487 8929 425 -0.05 4 89.29 489 8948 6.70 0.14
5 8443 450 8445 530 0.02 5 8393 497 8274 554 -104
6 7910 466 7890 643 -0.15 6 7946 472 7762 586 -163
7 7309 598 7159 738 -1.05 7 7160 579 7017 852 -0.83
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E 3. Mandibular plane0ll CHst XIss ZAIRZE=S| X - R H|1l(degree)

45° S EFEGALA AR Orthopantomogram
9% |mean SD |&Z |mean SD |t-value|$% |mean SD |#&Z |mean SD |t-value
et e
3 |6138 552 3 |6112 598 | 0.51 3 160.79 5.01 3 |62.63 506 |-4.26**
4 16479 559 4 6467 596 0.24 4 6254 534 4 16365 551 |-2.36*
5 [ 7000 596 5 6915 6.11 1.83 5 | 6756 5.63 5 16730 562 | 0.59
6 | 7303 525 6 |7200 6.12 1.66 6 |7031 542 6 [6954 6.07 | 14
7 7920 7.12 7 17844 17.65 1.00 7 7794 7.55 7 (7716 7.96 | 0.98
shet &ket
3 |76.77 5.05 3 176.76 6.83 0.01 3 |67.09 557 3 16996 664 | 0.19
4 [7568 522 4 (7518 674 | 0.85 4 17064 494 4 7024 660 | 065
5 18057 550 5 18094 6.08 | -0.65 5 | 7886 538 5 17930 549 -0.74
6 (8597 586 6 |8561 572 0.73 6 |8325 560 6 (8349 554 |-0.38
7 19237 738 7 19335 7.69 |-148 7 18971 657 7 19115 7.12 |-1.96

*p<0.05 ** p<{0.01

E 4. Mandibular plane0l| CHBH XI25 ZAIZIE=2| 450 ZSFREARM ALEID orthopantomogram? t2]

oA}
£ & F =
3 4 5 6 7 8 3 4 5 6 7 8
et | t 185  675* 7.52* 627** 201* 173 |-3.8** 259* 559* 528** 193 057
3ot |t |21.6* 14.5** 571% 6.19** 4.34** 4.86** |18.2%* 12.5* 3.87* 547** 4.04** 122

*p<0.05 ** p<0.01

TR BAA L AAFE wjEel FE 73F 5
AEE ARFHARC] NEFTE DA A Y
FRA Aol AAIR U HRFAMe=
L& overjet, overbited 477} L@ W
oflel, FXFME T 4FAPE A7)
7F oE 2 Aol AbdolM Andrews®s= B4
wEE AAZE 671A J1EFT oty =¥
AAAE 1 3vz F2 de FAd 24
W NEA wgdetAde] dyg iz Q7
I gt

Tweed®© AR AFd i3k 7]&

Al 847} H+ anchoraged 343 f A&
AAME ZE Xt AFBAE AP
Folol grixn dPen, Mitani®e 43kt
Ho}ztel AAF nFHA FAH A o
#}7A 715A9 oy e FHFAE A
At} xolrt AAHF X FAALE M=
Rol "adltha &k =3 Marcotte™ =
occlusogram® ARE3F X FA YA TX| 79
WAAZE &350 AsiMeE 1 AFBA
T E HrlEjer "k e, Devel?
AX 7} obFe AwEel IR AA=HE
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Orthopantomograml 456 ZREEYAIM AR X2 Bz 365

I 5. Mandibular plane0i] CHEt 45° ZRFERAMM AT orthopantomogram?t2l XIS ZAM =

A0|12F 5029 FolXH degree)

+& mean SD t-value e mean SD t-value
et et

Mzxr3 2.602 1.886 -12.5%* Mx13 3.108 2.858 -6.52%*
Mxrd 3.191 2.377 ~7.50** Mx14 3.186 2433 -7.35%*
Mzxr5 3.175 2.469 -7.28%* Mx15 3.016 2.214 -8.83**
Mxr6 3.773 3.377 -3.58** Mx16 4.232 3.011 -2.51*
Mxr7 4551 4.290 -1.03 Mx17 4.809 4611 -0.41
Mxr8 6.946 6.987 -1.89 Mx18 8.033 8.498 -2.39*
3}t ahe}

Mnr3 9.809 4.102 11.6** Mnl3 10.37 4.081 12.9**
Mnr4 5.165 3.217 0.51 Mnl4 | 5480 3.068 1.54
Mnr5 2.588 2.215 -10.7** Mn15 3.206 3.115 -5.67**
Mnr6 3.753 3.461 -3.55%* Mnl6 3474 2611 -5.75%*
Mnr7 4.758 4.527 -0.53 Mn17 4.083 4.094 -2.21*
Mnr8 10.44 12.42 -3.16** Mn18 5.949 7.571 -0.88

Mxra= | cMxra-pMxra | , Mxla= | cMxla-pMxla | , Mnra= | cMnra-pMnra | ,

Mnla= | cMnla-pMnla |

(c : 45° oblique cephalogram, p : orthopantomogram)
Paired t-test : t-test pairs=5° & above variables

* p<0.05 ** p<0.01
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E 6. 2™ X[0Hte] XZHAEO| A - P H|T(degree)
45° SEFEGALA AR Orthopantomogram
%% mean SD [ #Z [mean SD |t-value|{$Z imean SD |#FZ |mean SD |t-value
&t &t
34 |-341 387 | 34 | -355 391 028 | 34 |-175 410 | 34 [-1.02 370 |-1.63
4-5 | -521 4.04 | 4-5 | -447 406 | -168 | 45 |-502 384 | 45 |-365 3.78 |-3.18**
56 |-303 432 | 56 |-285 467 | 032 | 56 |-275 427 | 56 |-224 465 |-097
67 | 616 622 | 67 | -644 583 | 044 | 67 | -763 667 | 67 |-7.62 666 |-0.02
78 | -142 126 | 78 |-104 188 | -129 | 78 |-133 109 | 7.8 |-999 139 |-138
3ot Cialy
3-4 109 419 | 34 159 319 | -098 | 34 |-355 4.01 | 34 |-328 4.00 [-051
4-5 | -490 444 | 45 | -577 508 163 | 45 | -822 454 | 45 |-9.06 565 | 1.52
56 | -540 472 | 56 |-466 488 | -1.35 | 56 | -439 499 | 56 | -419 505 |-0.28
6-7 | 640 655 | 6-7 | -7.74 594 189 | 6-7 | -646 591 | 6-7 | -7.65 547 1.64
7-8 | -273 243 | 7-8 | -20.1 262 -2.12%| 7-8 | -199 220 | 7-8 | 195 266 | -0.13
34 A A1LTA A Fo] °)|FE 4R
451 AT A S A2aTH A Fo) oha——t— 4=
56 : A2ATFA et AUTR] X Fo] o]Fe 4%
6-7 - A A &} A2t X A Fo] o] FE A%
7-8 L A2t FA &} AJU TR x| Fo] olFE X

*p<0.05 ** p<0.01

E 7. 28 XIOHIe| XZHAZO| 45° ZRFRUAKM AT orthopantomogramd | =2kt
$ = 3 =
34 45 5-6 6-7 7-8 34 45 5-6 6-7 7-8
ek |t |-496** -052 -064 236 -0.07 |-683** -219  -140 222 005
stet |t | 107** 11.8** -245 011 -3.12**] 124* 915 -112 -0.15 0.11
*p<0.01

34 =2 7129 bracketE FIAIA AS
At o} =3 anchorageF HE 93] an-

chor unitS

tip-back position2. 2 XA Z

749 arch wire°l| second-order bendE <
&A@ A& 2 HAEE 1233 bracket
B-2A] second-order angulation 3o 3}H
straight wire?hS A Q224 arch wires]

Bz} zves) A webA] arch unitX o}
jiggling& WAg2 24 anchoage &0l Bt}
o 7l g & 4 Ao A
Mayoral®2 X2 B4 71AF Wl
el xotel gutE wdF Agstet Aot
RBAEIPe 47 gse] Do FAo) &
A8 Nadds §X387] 9 Bas
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Orthopaniomogram @t 455 BLDFEYANM AINO| X2 B 367

E 8. 45° ZEFRHAMM AT} orthopantomogram? 2l @18 A{OHEe| K25 TR = KHO[2f 50242
FolXH degree)

+5 mean SD t-value 5 mean SD t-value
et et

vr34 2.894 2.268 9.15%* vi34 3.675 2.476 5.27**
vr4b 2.727 2.393 9.36** vi45 2974 2.384 8.37**
vrb6 3.340 2.643 6.18** vl56 3.381 2.665 5.98**
vr67 4.284 4.604 1.53 vl67 3.814 3.740 3.12%*
vr78 7.076 8.158 -1.65 v178 8.422 12.74 -1.80
sfet ahof

wr34 5.345 3.329 -1.02 wi34 5.320 3.212 -0.98
wr45 3.557 2463 5.77%* wi45 3.768 3.029 4,1%*
wrb6 3.083 2.816 6.71%* wi56 3.021 2.886 6.76**
wr67 4.304 3.927 1.75 wi67 4,021 3.755 2.57*
wr78 9.308 11.78 -2.64* wi78 6.602 7.284 -1.54

vrab= | (cMxra-cMxrb)-(pMxra-pMxrb) |, vlab= | (cMxla-cMxlb) -(pMxla-pMxib) |
wrab= | (cMnra-cMnrb)-(pMnra-pMnrb) | , wlab= | (¢cMnla-cMnlb)-(pMnla-pMnlb) |
(c . 45° oblique cephalogram, p : orthopantomogram)

Paired t-test - t-test pairs=5° & above variables

* p<0.05 ** p<0.01

E 9. Occlusal planedi| CHet X|&= BAt4E=2] Zf -

2 |1l (degree)

45° SR FHuAPY A Orthopantomogram

%% |mean SD |#= |mean SD |t-value|$Z% |mean SD |#% |mean SD |t-value
et &t

3 7638 4.09 3 17660 501 | -045 3 | 7359 372 3 | 7468 4.70 |-2.84**
4 17979 421 4 |80.15 501 | -0.68 4 17535 4.50 4 |7569 475 |-0.74
5 18499 4.69 5 |84.63 4.95 0.76 5 18036 459 5 (7934 482 | 221*
6 |8803 4.73 6 | 8748 4.90 091 6 [8311 4.92 6 {8158 497 | 2.95*
7 19419 738 7 19392 750 0.35 7 19075 821 7 18920 8.00 | 191
&het ahot

3 |8824 475 | 3 |8776 543 | 074 | 3 |100.1 583 | 3 |1009 640 |-129
4 (8933 467 | 4 |8935 546 | 003 | 4 |9655 511 | 4 |97.72 573 |-190
5 |8443 472 | 5 8358 515 | 155 | 5 8834 535 | 5 |8365 507 |-057
6 |7904 522 | 6 |7891 513 | 025 | 6 |8395 540 | 6 8446 457 | 087
7 17264 643 7 17118 6.71 217%| 7 17748 6.38 7 17681 599 | 094

* p<0.05 **p<C0.01
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E 10. Occlusal plane0ll CHSH X2 ZAIZZ2| 450 ZREREAMM AFNT orthopantomogramd t2)]

Ko|At
+ & E
3 4 5 7 8 3 4 5 6 8
ot 7.82%% 11.6%* 11.4** 9.72** 5]17** 2.85**| 3.80** 8.93** 12.1** 11.4** 6.85** 2.80**
3t} —21.6**-16,5%% ~Q.9%k QT ~7 7% 57K 00 OF 16, (FF -9 4™ -11.9%* -9, 1%* -34**
* p<0.01

E 11. Occlusal planedil CEH 450 ZRFEEAMM AN orthopantomogram? 2| X|Z&= ZARE
AH0l2t 502t2| 7oAt (degree)

+5 mean SD t-value #& mean SD t-value
&t &t

Mxr3 3.539 2.743 5.25%* Mx13 4113 3.234 2.70™*
Mzxr4 4.959 3.059 0.13 Mx14 5.284 4.010 -0.70
Mxr5 5.150 3316 -0.44 Mx15 5.723. 3.688 -1.93
Mxr6 5.655 4.102 -1.57** Mx16 6.650 4.060 -4.00**
Mxr7 5763 4638 162 Mx17 6320 5314  -245*
Mxr8 7.772 7685 -2.45* Mx18 8856 9151  -283*
3}t 3ot

Mnr3 12.05 4972 -13.9** Mnl3 13.63 5.325 -15.9**
Mnr4 7.314 4.147 -5.50** Mnl4 8.670 4615 -7.83%*
Man 4428 3.257 1.73 Mnl5 5.923 4.357 -2.09*
Mnr6 5.304 4.588 -0.65 Mn16 6.005 3.979 -2.49*
Mnr7 5.701 5.383 -1.28 Mnl7 6.644 4971 -3.26™*
Mnr8 11.635 13.25 -3.61** Mnl8 8.327 8.019 -2.90**

Mxra= | cMxra-pMxra | , Mxla= | cMxla-pMxla | , Mnra= | cMnra-pMnra | ,
Mnla= | cMnla-pMnla |

(c: 45° oblique cephalogram, p : orthopantomogram)
Paired t-test : t-test. pairs=5° & above variables

* p<0.05 ** p<0.01
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—ABSTRACT —

A COMPARATIVE STUDY ON RELIABILITY OF THE ROOT
PARALLELISM OF THE POSTERIOR TEETH PROJECTED ON
THE ORTHOPANTOMOGRAM WITH THE 45° OBLIQUE
CEPHALOGRAM

Young-Gyu Min, D.D.S, Young-Kyu Ryu, D.D.D., MSD., PhD.

Department of Dental Science, College of Dentistry, Yonsei Universily

At present, many orthodontists regard the root parallelism of the posterior teeth important not only
in diagnosis and treatment planning but also for predicting posttreatment stability. To evaluate it, they
usually refer to the orthopantomogram.

At this study, 97 samples were collected from students of Yonsei University, who have well-proportioned
face, Angle’s class I canine & molar relationships and no crown axis deviation of the posterior teeth including
canines. Reliability of the root parallelism observed from orthopantomogram was evaluated by comparison
with 45° oblique cephalogram.

The results were as follows : »

1. In comparing the differences between anglular measurements in 45° oblique cephalogram & orthopanto-
mogram with 5°, those to mandibular plane were significantly less than to occlusal plane in number of
items which showed less differences than 5°.

2. Compared the root parallelisms in the orthopantomogram with those in 45° oblique cephalogram with
1% significance level, parallelism between upper canine & 1st premolar, lower canine & 1st premolar,
lower 1st premolar & 2nd premolar, and lower right 2nd molar & 3rd molar showed statistically significant
differences.

3. When the significance between the differences of the root parallelism between above two kinds of
film and 5° was verified by two sided paired t-test, more or less large difference was shown between
lower right 2nd molar & 3rd molar, a little Jarger than 5° between lower canine & 1st premolar, smaller
at the rest of them.

4. In 45° oblique cephalogram, lower canine & 1st premolar showed convergent root arrangements each
other, while in orthopantomogram they were divergent each other. All the others except them showed
convergency on the upper, divergency on the lower in both films.

KOREA J. ORTHOD 1993 ; 23(3) : 359-374.

Key words : Reliability, Root parallelism, Posterior teeth, Orthopantomogram, 45° oblique cephalogram.



