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Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:372-382)

EFFICACY OF ENaP(ESTHETIC NaP)-LINE FOR ORTHOGNATHIC
SURGERY OF KOREAN MANDIBULAR PROGNATHISM

Jong-Kook Kim, Hyung-Sik Park
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Yonsei University

As the nost of dentofacial defornity patients indicated to orthognathic surgery have strong desire for
esthetic inprovenent as well as functional inprovenent, ideal esthetic evaluation should be made at surgical
predi cti on.

Lateral cephal ographs has been commonly used for surgical prediction, however, renarkable discrepancy
between esthetic viewpoint by sinple |ooking and anal ysis on |ateral cephal ographs often found on eval uation
of sagittal position of the upper and |ower jaws especially in cases of nandibul ar prognathi smof Koreans. In
these cases, we have been enpl oyed Esthetic NaP(ENaP)-1ine for corrective evaluation and ideal surgical pre-
diction on lateral cephal ographs, but the efficacy of BENaP-1ine has not been eval uated.

This is a study on efficacy of BNaP-line for orthognathic surgery of Korean mandi bul ar prognathism 170 Korean
patients who had been diagnosed as nandi bul ar prognathi smand planned for orthognathic surgery at Departnent of
QOa and Mixillofacial Surgery, @llege of Dentistry, Yonsei Lhiversity during last 10 years are studied. The obtai ned
results are as follow ngs; anong 170 patients of nandi bul ar prognathism 132 patients(77.6% had not di screpancy
inevaluation of sagittal position of the naxilla between cephal onetric and esthetic eval uation(they are classified as
Goup |), however, 38 patients(22.4% had definite discrepancy(they are classified as Goup I1). BENaP-line was
enpl oyed in all cephal onetric analysis of Goup I1. The proportions of nale and fenal e were sinmlar in both Goups.

S xteen vertical reference lines perpendicular to 16 horizontal reference lines were obtained as follow ngs;
Each of the representative degree of ~SN AFH, «SN CFH and «AFH CFH obtained at Goup | was applied to SN
pl ane, AFH plane and CFH plane of Goup Il each other, and so 16 horizontal reference lines could be obtained
i ndi vidual |y according to each of the applied degree to each plane. And then their reliability to coincide wth
ENaP-l1ine of Goup Il was evaluated. A vertical reference line perpendicular to a horizontal |ine nade by
application of the representative degree of ZAFHCFH in Goup | to AFHline in Goup Il had the nost highest
coi nci dence with ENaP-1ine of Goup Il, however, its agreement was 42%in nale and 47%in fenal e.

Fromthis results, the rest of them should be deternmined their corrective jaw position definitely depend on
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Horizontal P ane( AFHA) ol 4221
PP E ASSHA ol & S
Y3 A A= AS AS ¢ § o] 83 Sn(Subnasal e) &
A2 SnV (SIS Snvad) & AR E F Traguss
A SnV Aol =291 A(TSA) = 243 Sng AuH TS
Mol g HA S AAFSTh PA AZ AR e FALE
A SnV2d 3k NaPAzkel =5 725 74]5_' A PAR AR S
SnV Aoz e Fd A IAAA NP Al
(ZHARA7Ge] NaPal) = A4 sklth(Rg 1 3=x). 3919 w2

nV/\M] st Ry o
E3elA Ry 25 E

m>~:—'—|—'

3 4714 s A AS AL 4 - sk e
A 9127 AASA P A 22 AR )
PO 1o} A A% AL A NaPiel 15 A

o

A2 Aol 2] NP Ao e A ] A7t 2
| gk BAE S 383 (A 194, o)A} 19%) 0 Bl
B 97 2464, 1% B 4 TAGTHAG 2 BE)

Aol el 45° % 90° Zel SEto] & ARIE 2™ S g4 SHIAL] FALE Ao A NaP el ok A 9] AR E S %
stah st oA ok ALK Aol A A QPR JF 959 & T A A S AR AR S 2R 2 A s Aldst
2 FE] AEE el & F APM FAEgol A 3910 F& o] o] 33} Nasi ono] ¥hh= A& ENaPA(A P 71Ed) o=
XLXM 6“’1 atofl QbR P FR] FHMAES liiv}. T2 A3t
o] Tt H(A) 3% NaP *Ur«l FHAYE SAAL
1% MW A5 ARG NaPA ot A o] 423 A2 ¢ vl s} 4. AEHE 4 AFZM 4F
Atk AR AZE ARG B S 10%E 788l T AR 7
Hl oA @2k +£1 mmE 383519t WAL Al S AL Aol A The ] ASAF ASAS A &
AZaAthRg 3 =)
D AW A g7EeE AR AS AR B Y - sketE e Y
A $l>‘<17} AR 3t A 7 YA T ) AZA
718 il ofal] WA Al S AR gl A NaPAlof o st A OSSlaTucica : FFZ9 HatrA 2o 47
ke 71319} SHALZ] AJo Al NaP Aol st A o] Azt d @NNssion) : AZFAHA AFZ3} v AA9 HAu
A8z SRS 1327 (AL 627, o2 70%) 0 & Y # A H > A
WA 2L A4, A2 2 44 AtHRg 1 2X) @RPRorion) : o8] HAHA
R
ETETN.
Fa
l H:-l—_ ._|-| |'l-.'.' r
CIE RO GIZM SHARRIAC| AlD|E HIIoA A'F0| NaP MAHO UL(ES AR WA HIE ARl &
ANZOME AZO| NaPA &0 2IX[8H2E EALLD).

Fig. 1. Example about lateral photograph and lateral cephalograph of patient in Group |
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EAMOHH ABZ NaPAol tisl 02 SU (RS FALZ) 0 101 A0 B7tet SUX|H A E0] SHAL
ZIAS| NaP Mol thst A'Me| AHRIE HAMM AS AL ABCEZEE 22 Hele| Mg MEoto] 0|
NasionIt Ztt= M(ENaP)& MOIA 7|&Mo2 M 48 &
Fig. 2. Example about lateral photograph and lateral cephalograph of patient in Group |l
A
T H
2 ASA
O SNA(SH la-Nasion Fane) : S last Nasi ons A43
Al
@ AFHA(Anatomical Fankfort Horizontal Pane) :
3584 Porionz} Qbital eE A A3 A
@ CFHA(Qinical Fankfort Horizontal Aane) : Ear-
rode] 247 Qbitdes A2 A
@ NaPAl(Nasion Perpendicular Line) : Nasiong A

Fig. 3. Landmarks and reference lines of lateral
cephalograph

@ O(Ohitde) : orolslade] a4

®Aubspinale) 1 AHotE AA Y {5
©® (Subnasal €) : Mdsagittal plane’gol A HFZ o]

Wper cutaneous |ipz e 4
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@ HA A S Aol SN Ae TSie) el e

A

b. A &5

s Al Sk

) LSNAFH: SNA 3} AFHX o] o] 2L 7}
2 LNCGH: S\ CFHA ] o] &&= 7+
3 ZAFH OFH : AFHAM 3} CFHX o] 0] f:= 7}
4 sNEH: S\NM3EFHAM o) o] 2= 7+

6. SAIX2

4 AS FEE S 81 FANTNAE o &ate] tha3t 2ol

DLNFES - U 7235t ZSNAFH ZSNGFH 2
AFH CFH9} 23 & 9. 143 FLE3le] SN EFHe] A4
ek REAAE Tl

2 AAHA®Y Eibs Fo Es AR s AAH
TR FFUAE o] &8ke] 37] 9] Qass E L3l th

3 3719 Qassoll A dofxl 7t Qasse] Hitghd EFHAE
AA Gkt BEAA} v ste] £24(P0.05) & A%

3kl FoJa7h Qi Qass o] ks 2 9 R (2
N AH 2 NGH 2AFHCFH «SNEFH °= A
5} tH(1 ndependent Two Sanple t test).

>>4

4 TR RS st Fo4S A AT
(I'ndependent Two Sanple t test).

@I, 1A Aol x 2SN AFH, 2SN CFH, «
MH@H 2SN EFHe) diEghe - Y7k v wahe]
0_@]/&& 74;(43}0&

@I, Il FollA dojA ASN/ AFHe} SN/ CFHe| i £7+&
vt} $2)4S ARt

@123 2& v el §94€ Agatednk

5 oA Ao «SNAFH 2SN CFHY] #7315 11 +9
ZSNIEFHY Y u gt o4 4430
(I'ndependent Two Sanple t test).

0 1+ - g4 2NAH 2SNCGH ~2AFH CFHe
];HE7]—,Q 1 :,LLL . L:] o] SN}‘\L AFH/,\j, Qq-woﬂ 7L7] ;Gg
dto) Aol = Mol £Fel NS At o] 5L 77}
ENaPX 3} Bl a3

D19 SRS DHaire B40 7 Ax7 ) 9o tf3 37}
= &9

ENaPAdo] tja Aotz A<l

Dlaire #2419 CGFLAel tigh
A - 3o 917 B

1 AFHAAE te 3 2ol
(Thel #x)
2 119 - JollA ENaPA o] A& 2 AF ] 3 A

LlE g uE Tesdn

Table 1. Distribution of samples Table 2. Variables of A point and Pg’ Unit(mm)
Goup | Goup Il Total M n=16) F(n=16)
M 62 19 81 Mean+SD Mean+SD
F LY 19 89 A poi nt 3.41+1. 84 3.44+1.21
Total 132 (77.6% 38 (22.49% 170 (100% Ry 5 06+1. 73 6.56+2. 18

Table 3. Mean, standard deviation of ZSN/AFH, ZSN/
CFH in Group |, Group I Unit(*)
Goup | Goup |1
Measur enment M F M F
Mean+SD Mean+SD Mean+SD Mean+SD

«SNI AFH
«SN/ CFH

6.68+2.81 7.19+3.04
5.37+3.81 7.08+£3.90

7.53+£4.68 7.74+2.49
5.95+5.61 7.34+3.67
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Table 4. Mean, standard deviation of ZSN/AFH of Class
in Group |, Group Il and total mean of significance test

(Independent Two Sample t test) Unit(*)
Goup | Goup Il
M F M E
A 8 2 13+149* 11 25+141* 3-0.33+2.51*4 4.25+0.5
B 41 6.30+130 48 7.21+1.57138.08+2.9313 8. 15 =+
13
C 13 170+123*1111.82+15*3 13+0* 2 12+1.41



HshEFd ESnVal o] AA e wE Ry o FHAY Wt
S 2t Te 2 #%)
g BRellA 384 AR A HstEe] v
3O 2 Ve FAX ol A Al <] 55
e g rRete] SN AFH 2SN CFHY] A1)
W EEHAE A 59 H(Tde 3 #x%)
[, Il 3 9 2% SN/ AFHe] AR 3 #3re] ~SN CFHe)
HET A Yerg o o= Porione] Ear-rodk.ch A1
o YIX &S 9w ghet.
41,1129 & 2SN AFH SN CFHe] AAH 73t &

w
o T
FJH

i
HN

Table 5. Mean, standard deviation of ZSN/CFH of Class
in Group |, Group Il and total mean of significance
test(Independent Two Sample t test) Unit()

Goup | Goup |1
M F M F

A 11 -0.18+190B*16 2+138* 3-267+340*3 2.33+1.04

B 39 526+193 38 6.95+1.8614 65+3.3513 7. 08 £
1%

Table 6. Mean and standard deviation of ZAFH/CFH in
Group |, Group |l Unit(*)

Btz 51otE MEZ stAf| tuX TS /5t ENaP(Esthetic NaP)A2| RE4J0f 25+ oF

Goup | Goup Il
Measur ement M F M F
Mean+SD Mean+SD Mean+SD Me an =+

«AFH/ CFH 1.31+2.790.11+2.41 1.58+3.33 0.39+2.58

Table 8. Mean, standard deviation of ZSN/EFH of male,

female in Group |l Unit(*)
Measur ement A .
Mean+SD Mean+SD
SN EFH 8.89+4.76 10.05+3. 85

Ry

S Fo] QI ERS AR S8 AAEF# T 2EHAE
o] &-3le] 37)¢] QassZ Wl z QGasse Hagkat 259
AE ARy AAFFRS FAe AR

(I'ndependent Two Sanple t test) (Table 4,5 %)

I - 4e BQasse] «SN AFH  ~SN CFHe] 3%k

o) AARF Y SANHOR F) 7} flof hEFOR A

a3
51,11+

3

[e:

S Y E FE3te] LAFH CFHe) A7) 3k
A setk(Tae 6. %)

=1

rz EL

6 1, 115 5+ 18] ZAFH CFHe] AR 4] 242 2o
£ A7) Q3 AARRYS EFBAE o] g3te]
o

37h 9] GassE Uil 7 Gasse] Hdsd xEHAE 4t
I AAHFH oS AA A TH | ndependent  Two
Smiet test) (Table7. @2

[, 13- 42 BCGasse Hagte] AAH+
OZ Foa7t glo] i E#H O 2 Gt

T 1ol A g - 4] 2SN EFHO| M A o3k £FHA}
A slsitiTable 8. x)

8 Il oA -9 £SN EFHY AAHF7ke] Bare 2ol
7] 98 HEgd EFEAE o] & 379 QassOE Yl
7} Qass 9| Hasdt REHAE AT AANFFHT +
94 AA s TH I ndependent Two Sanple t test)

o
el

¢

s EA %

‘

il

Table 7. Mean, standard deviation of ZAFH/CFH of Class
in Group |, Group Il and total mean of significance

test(Independent Two Sample t test) Unit(*)
Goup | Goup 11
M F M F

A 21 -164+161*26 -225+1R2*7 -15+130*6 -2.42+
146*

B 32 205+112 40 1.13£0.94 10 24415 12 1.29 +
1.16

C 9 561£130* 4 538+250* 2 8.25+247* 1 6.5+0*

Table 9. Mean, standard deviation of ZSN/EFH of Class
in Group Il and total mean of significance test

(Independent Two Sample t test) Unit(*)
M F
dass N Mean+SD N Mean+SD
A 4 2.5+0.58 * 3 3+265*
B 11 8.82+227 14 10.71+1. 38
C 4 15.54+238* 2 16+141*
* P<QO®
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Table 10. Representative degree of male, female in Group |, Group Il and significance test(Independent Two Sample t

test) Unit(*)
Goup | Goup |1
Measuenent M E M =
N Mean+SD N Mean+SD N Mean+SD N Mean+SD

SN/ AFH 41 6.30+130+# x 48 7.21+157 + x 13 8.08+2.93 13 8.15+1 33 X
ZNTH 39 5,261 B +#! 38 6.95+18 +! 14 6.5+33FH! 13 7.08+1%!
«AFH/ CFH 32 2.05+112 + 40 1.13+0.94 + 10 2.4+1.56 12 1.29+1.16
~SN EFH 11 8.82+2.27 +x! 14 10. 71+£1.38 +x!

+; Sonificantly difference of nale and fenal e (P < 0.05)

#,; Sognificatly dfference of ~SN AFH and #SNGH (P < 0.05)
x; Sonificantly dfference of «SN AFH and ~SN BH (P < 0.05)
I'; Sgnificatly dfference of «SNCFH and SN BH (P < 0.05)

Table 11. Coincidence of ENaP-line in Group |l

2SN/ AFH +SN CFH «AFH/ CFH
Nine AFH i ne CFH i ne Nine AFH i ne CGH i ne AFH i ne CFH i ne
M n=19) 2(11% 1(5% 1(5% 2(11% 1(5% 4(21% 8(42% 7(36%
F(n=19) 4(21% 1(5% 2(11% 4(21% 2(11% 3(16% 9(47% 5(26%
Table 12. Coincidence of Delaire’s analysis in Group |l B3 - 49 2SN EFHe] t) E7k32] v o=
Agr eenent D sagr eenent Total 9] l)rz}oﬂ Muk EA 820 7§92 9T
M 8 ( 42%) 11 19 10 1729 2NAFH 2SNCGH 2AFH CFHo i 75 1
F 8 ( 42%) 11 19 29 3 71249 SNH, AHH, GHiol 7H7t 2 48]

Aol Aol Zhzte} A AAIL ole< Il L9
ENaPA3 A H = AEE #AT A3 tat 2o
(Tbe 11 2x)

(Tahe 9 =) | 9] 2AFH CFHY thE 7S 11 9] 3 7|54 ¢ AFHA
I - 149 B Qass©] gkl AAIEdak SASHA 2 o 288 7357 A 42% A= 47 %] YA EE HATh
2§93} ol ke e Ao 2 1129 ENaPHol the A e 55 A% Daire 249
9 I, N -y tixEgt 2 o AAol s 23e o A1) GFLA o t 3t B+ Nasopal atal canal ) 9] <33 A 2]
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