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The cariogenic potentiality index using
the sugar contents and the viscosity of Korean food

"Department of Preventive Dentistry, School of Dentistry, Dankook University
2Department of Oral Health, Graduate School of Public Health & Social Welfare, Dankook University
Seung Chul Shin”, Su Hyun Shim", Kwon Hyu Suk?

Introduction: Caries prevention through diet control can be achieved clinically by use of the cariogenic potentiality for a range
of food commonly eaten by Koreans.
Material & methods: The cariogenic potentiality index of each food can be calculated with the sugar contents and the viscosity
of each food applying the regression analysis on the variables. 278 favorite foods for Korean were examined.
Result
1. The formula of CPI is as below
Cariogenic potentiality index (CPI) = 2.581343*sugar contents+0.598324*viscosity‘
2. The average CPI of the fruits, vegetable are 9.07~9.62 minutes. But the average CPI of the carbohydrate food is 15.21~19.60
minutes.
Conclusion: Using the cariogenic potentiality indices, we will be able to determine an individual patients' average oral status for
caries experience in the future. In addition, diet control by use of the cariogenic potentiality index and the analysis for each
nutrient is considered as useful clinically for diet control in preventive dentistry .

Key words : Cariogenic food, Cariogenic potentiality, Dental caries, Diet control, Sugar contents, Viscosity of food
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Table 1. Experiment tool

experimental tool maker
mixer BRAUN MX-2050
glucosetester ATAGO PAL-1
rotation viscometer Shanghai Nirun Intelligent Technology Co., Ltd. NDJ-8S
scale DRETEC 208WT
food temperature DRETEC 0-207

Fig. 1. Scale (DRETEC 208WT) Figure 2. Rotation Viscometer (Shanghai
Nirun Intelligent Technology Co.,Ltd.
NDJ-8S)

Az e flote] G0t A== 24 33 & = dF AESkh ks 24~27TC w3
goto] BAAE 71FotRon, Ay Al T4 i, HE=ANDI-89)9 £471%E 60rpm, 1%
F9 AoFA A ] B 99 (Kim,1981)F  spindle® $50] FUx7A 33] whe Z7s}o]
Harsto] U AR S Aeh] Aol AT Hatdke 71sskth
of 5= HA A 2= SAse, dd7] 5
AT 7= 40gS AFTEe] 400mle] 2 F 2) SAFUX| LFY
°110% 314 3 323t 9ol Eafet & F=of M= 2 AollA ST 7 A FEEet M ghe 7]
£ SAsIoith Folohd & oMo Jet e Eof AEH AEEY AokAREAls e VIS
w AdjA7t obd, 4] o] 5 &gl 71 Aoke-AR 22 IHEAS A oo 22 F(brix), H
WAFE 7S 2 G Aok AR AHES] E=(60rpm)ghe -7t AoRA A AbE F4
9Iet Al Aigholeh, ofof & Atolld= A = & ATk A HRRe] & Aol FEet He
& AEst pilot study S 53l A7) 5 2AE 72 Ajgto] obd 7]& Xof-Al g A5 7|ES
EZAT AEY] B B s S 7R HAl = di 2787 A4S Aok AR EAE AN
FHE THE7] S 2ot 514 T]ES ek Eol  sh] SiRt AlEE ATt oulE ATk & 34 A
opste], HE AES Aol A e di4l olgfst 29 7o) " 71E AEEY XokAl A
A 7IEer A AEe] geet =g SAst  FE1o] ARsisith
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Table 3. AjARe| &, ME, X0fRA

[urs

item = (borix) (60 rpm) R|OFRAISEIR|(2)
TP 0.1 14.8 9.20
TR 2R 0.9 6.9 6.42
2R (2F) 2.3 13.8 14.16
LPE2IR| 0.6 76 5.94
eI 0.8 10.2 8.17
ELFAVN 0.7 7.1 6.3
20| Al 0.0 9.1 5.55
SZR| 0.4 139 9.32
HE4A| 0.7 7.0 6.01
o2R| 0.8 7.1 6.31
JHRILUE 05 9.2 6.82
HIELE 0.6 13.2 9.32
AlgxLUE 13 95 9.01
Alf7|UE 0.6 129 9.1
2Us 09 9.1 7.64
SHiLIE 2.7 10.9 13.36
ChHh Alp{e 1.4 15.7 12.99
A2{=(0FY) 32 7.0 12.45
AR AR = 26 7.0 10.99
oIz | LN 20 10.8 11.59
SFaao| £3 3.1 13.4 16.02
Q0|2 0.5 9.1 6.74
et £ 2.0 18.0 15.93
CELE 23 0.1 9.7 5.52
20JX| 1.0 7.0 6.65
QE 2| 19 15.6 14.32
k= 0.2 7.0 367
o=2|7} 0.3 7.1 4.9
20 13 7.2 7.63
ME 0.1 8.1 5.10
EHEA| 03 75 5.23
ENE] 2.6 8.1 11.43
L= 43 16.0 20.67
Ot 20 4.10 2.35 11.99
HAl o 5.00 12.00 20.09
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Table 4. |7, 7/, F72 2, &, X|OPPAIRLUX|T (%

item = (brix) M=(60 rpm) R|OFRAISEIR|(2) ng

TS0{70] 0.2 9.9 6.44 15

ZJ| 70| 0.4 8.2 5.94 =

CHESARO| 05 19.4 12,77 Jo

427 07 100 7.8 5

AAA| 2.4 73 10.40 n

AH0|3(4) 0.7 19.8 13.65 1>

P 1.4 74 79 Hﬁ
ojog 21| 2.3 13.6 13.95
S IAH0|= 4.1 185 21.63
x| =2l 2.2 16.7 15.67
e 0.8 17.3 12.52
YR E O 15 75 8.33
cHxal 2.2 8.8 11.01
AT7| HjFa|2 ®xal 1.8 146 13.36
PINE 0.4 25.0 15.88
Ax|z2l 1.0 12.2 9.79
Qdxal 2.40 9.00 11.58
oixal 2.0 7.1 9.50
ESTT 1.8 9.8 10.57
Hx|7| 42 0.4 2.1 2.17
20) 0.5 23 14.50
EhZH(2h & 0.4 7.7 5.64
ZH| (K] 0.9 21.1 14.97
e 0.1 7.4 4.66
712x0f 0.5 28.9 18.45
&2 HZHAE) 0.5 7.0 5.45
Ljee 2.4 10.1 12.30
AR (R|=2 MEEAD 0.4 12.0 8.19
0|2 10%| 0.7 9.8 7.64
ex 4.4 17.8 21.90
3| (ExE) 2.4 36 8.37

3. FRQ 2 Mz FEAMof mE X|0fRAF 4. 27 % FAEe 2&, Mz EMof| o=
QR[S A R &
Agog Ao RF7o] grol Hi Fro| wE z|ok Aoz de &2 ot Hr gl
ARG AR GEE Table 5, 6, 72 2, k2 Z|oR-4) 342 Table 83} 2t}
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Table 5. © M OlF=2S0| i M

, XOFPAIREX|F

=T ITo— o5 &
item = (borix) (60 rpm) R|OFRAISEIR|(2)
&2 n7af 2.4 8.9 11.36
naf SHE 4.1 416 37.02
=Y 35 10.0 15.02
QkAl( o) 4.2 24.0 25.17
olMo| 5.0 26.3 28.48
A, 24Xy 05 15.3 10.36
H|EIZ22( ZHHo|) 13 1.7 10.34
=4 27 8.0 1.77
HEIHT 25 8.0 11.25
2tH(4) 1.8 12.3 12.02
2HH(E) 33 12.2 15.83
2tH(MZHAE) 6.3 10.3 22.43
T7[2HF (WOEE) 2.5 8.1 11.27
o 1.4 10.0 9.57
s 15 9.9 9.80
Ao 4.1 16.3 20.21
?= 5.1 12.0 20.22
TR 0.7 103 7.99
ZH 0.9 15.8 11.78
=5 0.7 8.8 7.09
ENEAA ATHE| 0.9 13.7 10.37
Table 6. &7, HC|IF7S2| S, HE, ROIRAFLUX|
item S (brix) ME(60 rpm) X|OF2AISHIR| 2 2)
NPl 2.2 145 14.23
20 TEX| 0.4 19.8 12.76
A 717|158t 0.6 9.2 7.05
Pyl 1.3 1.3 10.17
Azt st 0.7 12.0 9.07
=2 0.7 12.0 8.90
27 (B72) 2.5 1.4 13.15
AMZZ (RIZEZH]) 0.9 12.0 9.59
o 2.4 19.4 17.80
SR x4t 0.4 8.3 6.08
BR| &= 0.9 18.3 13.19
UL ZL|OIE (7PARFA) 1.8 116 11.56
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Table 6. &7, ZHOIFSS 2, HE, X|OFRAFUR|F =)

item = (brix) M=(60 rpm) R|OFRAISEIR|(2) 50:

Wa|ZL0fE (AZ) 15 145 1243 i

=L 1.2 10.9 9.49 =

o=yt 16 102 10.10 Jo

Zx|=sut 28 12,0 14.41 ﬁ%

S|dlyt 22 8.6 10.84 n

AZE 28 (DS 2EHS) 0.4 102 .14 T

NEEST! 13 9.9 9.25 Hﬁ
20| =4, 2o 0.5 103 7.30
At 0.7 15.0 10.81
a0 Eth 1.1 115 9.79
[=I=FTIES 28 15.0 16.22
SexH 2.3 13.1 13.76
EHRAE 16 18.4 15.23
PR 0.1 18.4 11.27
22| ZLOIE (W7}2) 16 12.1 11.46
gk 9.0 303 41.36
TS 7.1 9.2 23.80
H3| (Welch) 10.6 21.2 40.07
e 116 20.3 42,11
e (22|Lp7f) 9.9 17,5 36.04
0= 5.8 19.5 26.64

Table 7. W} TIXIRO| Bl M X|0}RAISLX| S
item S (brix) AME(60 rpm) R|OFRAISHIR| 2 2)

27 (OFH) 0.5 10.6 7.52
TE(AHZ) 38 10.0 15.79
2Rt 46 236 26.05
Tapet 6.0 26.1 31.02
naz 49 36.6 34.42
B | 5.6 24.0 28.66
e 0.8 15.3 11.06
O RIE (24X} 28 10.6 13.63
ot 0.5 29.4 18.88
H|AZ 6.0 23.1 29.34
W3 3L 23 18.4 16.95
e | 2.0 28.0 21.9%
HHcE 26 8.6 11.83
A 4.1 139 18.99
M7t 49 34.7 33.38
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Table 7. W DXIZO| S, M, X|OFRAISEX 4

item =z (brix) AME(60 rpm) R|OFRAISEIR|(2)
PAI ] 6.9 135 25.73
ARIZ] 56 30.0 32.41
= F7| 26 8.9 11.95
29 (THA}) 55 26.4 29.99
9EtA 56 29.7 32.23
FEE 72 20.3 30.79
ZAIO| 58 18.7 26.18
3t} 75 58 2272
FAL0| 43 6.9 15.12
Z3E 4.1 8.0 15.21
XEA 4.4 30.0 29.35
FIAEIE 5.2 8.6 18.46
Ik 6.4 30.0 34.34
SEIA 46 24.6 26.51
Zu 0.6 89 6.76
3 o= 45 7.0 15.81
tjo|2 5.4 12.6 21.49
CHEhut 3.2 18.3 19.21
LHE {1 8} 1.4 10.7 9.99
OF= 2| = ( 43 83 16.15
DIHH AF2] 3.2 10.0 14.11
O] e 0.7 86 7.06
o|JEl2E 2.8 9.0 12.67
w (321) 55 21.0 26.76
Op=t 2.2 19.8 17.41
o] u 4.1 13.0 18.28
Ho[AER| () 26 26.8 22,75
OFf| ME2(X| 1.7 99 10.28
SX| = AEQR| 1.6 106 10.47
ZIHA (A2|g) 6.4 12.8 24.06
2ZZAE (A2|Y) 47 216 25.03
Frhu 0.9 1.2 9.09
Aoy 59 9.9 21.15
Z23 70|32 35 8.0 13.79
EEE 43 7.7 15.76
WIE 49 10.1 18.69
o EAE 15 99 9.77
S| 43 73 15.38
iy 76 10.0 25.47
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Table 7. W DIAIRO| EE, ME, X|O}RAIFEX|S o
)
ol
item = (borix) (60 rpm) R|OFRAISEIR|(2) Z‘;
2 i
St (HA4Z) 2.1 14.9 14.32 EIH_o
SR EAE 0.4 9.2 6.51 g
FIAH|2} (t) 5.4 7.4 18.37 ?@
1z
90
n
]
+

Table 8. 7 & RHES ST, ME, X|OFRAIRLUR|F
r=
item S (brix) HE(60 rpm) R|OFRAISEIR| (2) L
co 1.2 7.0 33.10
ENNEEE 1.3 2.4 30.59
OfF2E 1.2 7.0 33.07
S (E321) 12.0 75 35.46
=X 1.1 8.6 7.9
w| 2L 1.3 7.1 33.41
HILILE 29 12.2 7.1 35.74
X3 28 1.5 7.0 33.87
A 22 11.9 7.0 34.90
=E3 PR 6.9 7.2 22.18
&2j0|A K= 4.2 5.7 14.27
5. dnR9| Fx Fx EMo| ME X|0f2A |\ LES

1o o
AYos 98 ANFo Grdt M= ghofl i A Falo] AR wjAdgro g4 WAl wio] S5
oA A4 Al g1 Table 99 2. T AR AokAl Tt ule- W WA Sl A
F 5 ALY o Aojete] HALES Sk
dysA oz Axksl W ghol LAFEA|goIt, &

Table 9. HTZ0| S M, X|0}AIRLEX S

item = (brix) AM=(60 rpm) X|OFRAISHIR| 2 2)
o 1.3 85 8.44
e 4.7 2.0 13.33
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AlZo g Mz 0124l AlTD =i He 024l
=S (brix) (60rpm) X = (brix) (60rpm) Fax|F
1. Ans 3 IR
A 13 85 8.44 = 1.1 19.9 14.66
w= 4.7 2.0 13.33 izt 0.5 7.6 5.84
=5 0.5 6.1 4.95
B} 10 9.9 8.59
B 0.7 2.1 3.06
At H 2 1.0 6.8 6.65
x| 16 8.0 8.89
HEg 0.7 18 275
719 0.7 139 10.10
moloj= 0.5 7.2 5.60
I 1.3 7.1 7.47
Z=2 5.2 14.0 2167
sc Exel 10.9 7.7 32.71
Zet 0.2 2.0 1.71
bfe] 1.2 8.8 8.36
EDlE 0.3 2.2 2.09
2. 3%, M7 4. 70|
Ate n7af 2.4 8.9 11.36 TE0{70| 0.2 9.9 6.44
170} ok 4.7 46 31.02 =7| 0| 0.4 8.2 5.94
= 35 10.0 15.02 E&ALLO| 0.5 19.4 12.77
OFA|(otH) 4.2 24.0 25.17 477 0.7 10.0 7.88
Jb<hl 5.0 26.3 28.48 AAIX] 2.4 7.3 10.40
MW, 2AH 0.5 153 10.36 AF0|3 0.7 19.8 13.65
A 1.4 7.4 7.96
ojoj 2| 2.3 136 13.95
s IAE 0|3 4. 185 21,63
5. =, BR 7. UER
ZHH|E 0.4 17.8 11.70 T2 0.5 9.2 6.82
njeiz 0.4 12.6 8.57 HIELIS 0.6 13.2 9.32
A7 22 0.4 9.3 6.49 AZR|LIE 13 95 9.01
NEES 0.3 8.2 5.59 NE = 0.6 129 9.11
#3 0.1 7.2 4.58 ez 0.9 4.2 4.84
2ie 0.9 9.1 7.64 SHiLiE 2.7 10.9 13.36
e 0.4 9.0 6.39
SHE A7 1.0 11.8 9.56
6. LAIR 8. M OIFR
Z¥21%| 0.1 14.8 9.20 H|BI=22~( Z4H0|) 1.3 11.7 10.34
mel Zx| 0.9 6.9 6.42 sS4 2.7 8.0 1.77
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H'|
_l-g
1)l
H'|
i
e He xop2Al Az e = x0FpA T
(brix) (60rpm) FUR| SEE (brix) (60rpm) FLR[F= ol
23 138 14.16 H| 4 25 8.0 11.25 i
0.6 76 5.94 Aajod 18 12.3 12.02 ‘;’
0.8 10.2 8.17 P 3.3 122 15.83 S
0.7 7.1 6.38 WA E| 6.3 10.3 22.43 jg
0.0 9.1 5.55 17|0b=(WoEE) 25 8.1 1.27 ﬂg
0.4 139 9.32 oo 1.4 10.0 9,57 X
0.7 7.0 6.01 =5 15 9.9 9.80 ;'i
0.8 7.1 6.31 W 4.1 16.3 20.21 (i
2= 5.1 12.0 20.22
N 0.7 10.3 7.99
Zoq 09 158 11.78
Hez=4 0.7 8.8 7.09
EDEAA ATHHE] 0.9 13.7 10.37
2.2 145 14.23 Ayt 0.7 15.0 10.81
1.1 15 9.79 =2 TEA| 0.4 19.8 12.76
2.8 15.0 16.22 17|yt 0.6 9.2 7.05
23 13.1 13.76 b= 1.3 13 10.17
16 18.4 15.23 A2 &t 0.7 12.0 9.07
0.1 18.4 1127 Z2|ZL|OIE (W7}=2) 16 12.1 11.46
0.7 12.0 8.90 BHH7{(2TA) 2.5 1.4 13.15
0.9 12.0 9.59 Zoyt 2.4 19.4 17.80
0.4 83 6.08 NEST 0.9 18.3 13.19
1.8 11.6 1156 | #2|ZL0}=(X=X) 15 145 12.43
1.2 10.9 9.49 ol eyt 16 10.2 10.10
2.8 12.0 14.41 Eay|dl} 2.2 8.6 10.84
o
0.4 10.2 AV AH_TEE': " o 2
o] =8, od 05 10.3 7.30
2.9 19.2 19.00 k=] 0.8 10.8 8.51
2.1 17.8 15.96 EEIIR| 3.7 9.8 15.41
0.4 8.1 5.98 ZNE HiEe 2.9 256 22.84
1.4 10.1 9.63 AR =S 2.0 28.0 21.92
0.6 8.0 6.21
0.5 106 752 ST} 46 246 26.51
D AHR) 38 10.0 15.79 Lot 0.6 8.9 6.76
Zx}t 46 236 26.05 =3 HE 45 7.0 15.81
InkEl 6.0 26.1 31.02 Ho|Z 5.4 126 21.49
naz 49 36.6 34.42 Chzhi 3.2 18.3 19.21
2|7 5.6 24.0 28.66 L2 b o bt 1.4 10.7 9.99
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AJZTod 2T El= A|OFRA A= S e A|OFRAl

REC (brix) (60rpm) SHIxX| £ =G (brix) (60rpm) SHIX| £
(WES 0.8 153 11.06 of== 4.3 8.3 16.15
Op RAE(ZHAR 2.8 10.6 13.63 DT AHTE 3.2 10.0 14.11
gt 0.5 29.4 18.88 O e 0.7 8.6 7.06
H|AZ 6.0 23.1 29.34 o|ZEl2E 2.8 9.0 12.67
wClE FL 2.3 18.4 16.95 EET 55 210 26.76
HE| 7| 2.0 28.0 21.9 Opsti 2.2 19.8 17.41
HHCC 26 8.6 11.83 S 4.1 13.0 18.28
g 4.1 139 18.99 Ho|AER| 26 26.8 2.5
Moz 4.9 34,7 33.38 Ol MEQ|R| 1.7 9.9 10.28
MZE MO 6.9 135 25.73 XK= M=2R| 16 106 10.47
ALIE| 56 30.0 32.41 ZAHA(AIZ|Y) 6.4 12.8 24.06
2= 7| 26 8.9 1195 | 2EZZAE(AlZ|Y) 4.7 216 25.03
20U(IA) 55 26.4 29.99 O]t 09 1.2 9.09
9latA 56 29.7 32.23 AU 59 9.9 21.15
=0 7.2 20.3 30.79 =2z #Ho|2 35 8.0 13.79
=310 5.8 18.7 26.18 x= #Ho|2 43 1.7 15.76
34} 75 5.8 2.12 w2 49 10.1 18.69
ZFAL0| 43 6.9 15.12 o0 EAE 15 9.9 9.77
T 4.1 8.0 15.21 SEIo| 4.3 7.3 15.38
XEA 4.4 30.0 29.35 st 7.6 10.0 25.47
FIAEIE 5.2 8.6 18.46 St 7(HH2) 2.1 14.9 14.32
T} 6.4 30.0 34.34 Salx| EAE 0.4 9.2 6.51

12, Mp{ER 14. ORI
Ckst Majs 1.4 15.7 12.99 Nk 0.2 7.0 367
Ol A= 32 7.0 12.45 =37} 0.3 7.1 4.9
Abx| M= 26 7.0 10.99 20| 1.3 7.2 7.63
At 0.1 8.1 5.10
13. Mzl 2212 15. FHZEF

S| Wi 2.0 10.8 11.59 =e 1.2 7.0 33.10
=okgio| DA 3.1 13.4 16.02 2 ojo|A32l 1.3 2.4 30.59
20|22l 0.5 9.1 6.74 =SS 1.2 7.0 33.07
=1 =F 2.0 18.0 15.93 S (Z39) 120 75 35.46
EEL2 23 0.1 9.7 5.52 2 1.1 8.6 7.99
Q0|X| 1.0 7.0 6.65 | 22 1.3 7.1 33.41
PV =ES] 19 15.6 14.32 HILILL 25 122 7.1 35.74
=3 28 15 7.0 33.87

AL 7 1.9 7.0 34.90

=EE R 6.9 72 22.18

&ajo|A x|= 42 5.7 14.27
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_l-g
1)l
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i

e el He x4 e e He %0124l %
&S (prix) (60rpm) TR =S (brix) (60rpm) TR ol
6. B% 18 Z2R i
wy | 9.0 30.3 41.36 x| =2 2.2 16.7 15.67 ;—0
WEHE M 30 29.0 25.10 =l ES 0.8 173 12.52 S
AT 95 230 3828 | SXD| ojF2| s . - 1
Az ' ' ' =0
sexe 2.2 8.8 11.01 mﬁ
W] MR 18 146 13.36 ;l;
Azl ' ' ' I
2xjz=el 0.4 25.0 15.88
Abx|=El 1.0 12.2 9.79
Qulxal 2.40 9.00 11.58
o=l 2.0 7.1 9.50
=yl 1.8 9.8 10.57
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2 Prognosis of Maxillary Sinus
Augmentation in the Presence of Antral
Pseudocyst: Case Reports
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Prognosis of Maxillary Sinus Augmentation in the Presence of Antral Pseudocyst:
Case Reports

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun University
Deuk-Hyun Mah, Su-Gwan Kim, Ji-Su Oh, Jae-Seek You, Won-Gi Kim, Jung-Eun Yang, Hyoung-Sup Lim

Purpose: Antral pseudocyst is a common benign lesion that exists in the maxillary sinus. Because of this possible complication,
controversy remains with respect to sinus floor elevation operations. The purpose of this study was to analyze the antral
pseudocyst related to maxillary sinus augmentation.

Patients and Methods: The radiographs of 268 patients who visited Chosun University Dental Hospital from 2008 to 2010 and
underwent the maxillary bone grafting procedure were examined.

Results: Of the 268 patients who underwent the maxillary bone grafting procedure, 5 patients (1.86%) were diagnosed with
antral pseudocysts. In all cases, maxillary sinus floor elevation was performed without aspiration, biopsy or extraction of the antral
pseudocyst.

Conclusion: Antral pseudocysts are not considered a contraindication for maxillary sinus bone grafting procedure.

Key words : Dental implant, Cyst, Maxillary sinus
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1. Introduction achieving a good long-term prognosis for

intraosseous implants. To improve the stability of

The use of sufficient bone volume in the intraosseous implants, partial augmentation is

implant placement area is imperative for required when vertical deficiency of the alveolar
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bone is observed. Insufficient height of the
alveolar bone is the most significant factor that
limits the placement of the implant in the
maxillary molar area. If the pneumatization of
the maxillary sinus has progressed greatly or the
alveolar bone underwent atrophy due to the
edentulous condition over a long period of time,
it is difficult to place the implants at the proper
height. To resolve these problems, maxillary
sinus floor elevation has been developed and
makes it possible to place implants in the
maxillary edentulous area because of the ridge
augmentation involved in this procedure'?.

Although the rate of complications from bone
grafts in the maxillary sinus is low, various
conditions may develop, including perforation of
the sinus membrane, bleeding during surgery,
risks of postsurgical wound infection and
maxillary sinusitis, exposure to graft materials or
barrier membranes, infection of graft materials
that requires the removal of graft materials, and
the dehiscence of valve. In addition to the
maxillary sinus bone grafting procedures,
dislocation within the maxillary sinus during the
placement of the implant or failure of synosteosis
may also occur®”.

The careful selection of patients and the
prevention of complications as well as efficient
management leads to successful maxillary sinus
augmentation®. It has been reported that the
presence of cystic lesions is a contraindication
for maxillary bone grafting procedures.
Nonetheless, the classification of cystic lesions
in the maxillary sinus and their etiology are

controversial issues”.

Pseudocysts within the maxillary sinus are
typically caused by the retention of inflammatory
exudate under the maxillary sinus mucous
membrane and appear as hemispheric and even
radiopaque lesions in the maxillary sinus floor.
Generally, antral pseudocysts are asymptomatic.
Nevertheless, although rare, facial dysesthesia
and pain in the affected area are observed. Based
on radiological analyses, the prevalence is 1.5% -
14%''". To make the appropriate diagnosis, is it
essential to consider the medical history and
perform a radiological examination, although
biopsies are rarely required. Although antral
pseudocysts do not require treatment, a
comprehensive evaluation of the adjacent teeth is
required. When found, the cause of infection
should be removed'> .

The purpose of this study was to evaluate the
prognosis of the maxillary bone grafting
procedure when antral pseudocysts were detected

in the maxillary edentulous area.

I. Patients and methods

The radiographs of 268 patients who visited
Chosun University Dental Hospital from 2008 to
2010 and underwent the maxillary bone grafting
procedure were examined. Among these, the
electronic medical records of patients who were
diagnosed with antral pseudocysts by
radiography were examined. Age, gender,
general disease, medical disease history, the
method of sinus floor elevation, the area of

implant placement, the diameter and length of the
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implant, the bone graft material, complications,
follow-up periods, and the treatment of antral
pseudocysts were monitored. Using panoramic
radiographs and computed tomography images,
the location and size of vague radiopaque lesions
with a round shape in the maxillary floor, the
volume of remaining bones, and the pattern of
changes after the procedure were examined.

For maxillary bone graft, either the lateral
approach or the alveolar approach was used
depending on the volume of the remaining bone
in the edentulous ridge of the patient and the
preference of the surgeon. Similarly, depending
on the bone quality, either a 1-stage or 2-stage
method was selected. After the maxillary sinus
elevation, depending on the preference of the
surgeon, autologous, allogenic, or xenogenic
bones, or mixtures thereof were used, and
implants with a length of greater than 11 mm

were inserted. Each patient received a 375 mg

Table 1. Clinical data on patients diagnosed antral pseudocysts

dose of the antibiotic Augmentin three times per
day for 7 days after the procedure, as well as an
anti-inflammatory analgesic, 0.2% chlorhexi
dine, solution for gargling. After the maxillary
bone grafting procedure, patients were informed
about the potential risks and side effects. In
addition, continuous clinical and radiological

follow-ups were performed once a month.

Il. Results

Of the 268 patients who underwent the
maxillary bone grafting procedure, 5 patients
(1.86%) were diagnosed with antral pseudocysts
(Table 1). Typical hemispheric shapes with an
even radiopaque pattern were detected in all
patients with antral pseudocysts. Although the
lesion boundary was clear, the characteristic thin

radiopaque boundary line of the cortical bones

Diameter Residual Sinus
of pseudocyst ~ bone augmentation Implant Grafted Complication Follow-up
GaseiGenderSags (width x height procedure (diameter x length) material period(m)
height,mm)
Osstem GSII® Tutoplast®
1 M 38  198x183 25 mm  Lateral app. 5x11.5 +qup_%s ® 28
2 stage app. 10-0ss
3i® 4.5x115 Autogenous bone
2 M 65 18.6 x 15.4 32 mm Lateral app. #24,25,26 2 stage app. + Bio-Oss® 43
3i®4.5x11.5 Autogenous bone
3 F 60 202x196 6.2mm  Crestal app. #15,16 1 stage app. + Bio-Oss® 27
Dentis® 4.3x12 Tutoplast®
4 M 54 244x220 64mm  Crestal app. #26,27 48x12 +u828a—58® 17
1 stage app.
Astra® 4x13 4x11 Tutoplast® Sinus
5 M 75 264x188 44mm  Lateral app.  #14,15,16,17 AX11 511 +“tB‘?p_%St , membrane 26
1 stage app. 10-0ss perforation
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typically observed in dental cysts was not visible
(Fig. 1). Using panoramic radiographs and
computed tomography images, radiopaque lesions
with a size ranging from 18.6 mm x 15.4 mm to
26.4 mm x 18.8 mm were observed. However,
deformities in adjacent structures, such as humps
in the internal and external wall of maxillary
sinus, deformities in the external wall of the nasal
cavity, and the destruction of the eye socket,
among others were not detected. In addition,

movability of the teeth in the corresponding area,

facial pain, edema, nasal obstruction and other
specific clinical symptoms were not detected.

In all cases, maxillary sinus floor elevation was
performed without aspiration, biopsy or
extraction of the antral pseudocyst. The
remaining bone in the maxillary molar area for
implant placement was measured to be 2.5 - 6.4
mm; thus, the maxillary sinus floor elevation and
bone grafting procedures were performed by
either the alveolar crest approach or the lateral

approach (Fig. 2). During surgery, complications

Fig. 2. After sinus floor elevation, cone beam CT finding shows the remaining radiopaque lesion.
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from the perforation of the maxillary membrane
were observed in only one case; therefore,
treatments applying absorbable membranes were
performed. With the exception of these
perforations, no other complications during or
after surgery were observed. Follow-ups were
continued for 17 to 43 months. Bone resorption
in the vicinity of implant was not observed, the
prostheses were maintained, and additional
clinical symptoms in the surgical area did not
develop. During the radiological examinations,
specific changes such as the expansion of the
radiopaque lesion within the maxillary sinus or
the deformation and destruction of adjacent

bones were not observed (Fig. 3).

IV. Discussions

Maxillary sinus floor elevation considered an
effective method with low failure rate. Maxillary
sinus floor elevation is a procedure that has been
widely applied for the past 20 years.
Nonetheless, frequent erroneous treatment plans

and improper implementation of the procedure

has caused various complications'?. The
possibility of postsurgical complications is
always present and thus should be carefully
considered.

One of the most important causes of
postsurgical complications is the presence of a
poor pre-surgical clinical condition. For
evaluation of diseases in the maxillary sinus that
are pertinent to the maxillary sinus floor
elevation, the application of computed
tomography is recommended for all cases. If a
non-infectious maxillary sinus disease are
detected, a biopsy should be performed
immediately. If cysts or tumors are found, their
removal should be considered. To optimize the
surgical procedure environment, chronic
maxillary sinusitis should be managed with
decongestants, anti-histamines, steroids, and
antibiotics. If conservative treatments fail,
endoscopic maxillary surgery to induce the
release of maxillary sinus secretion by widening
the original opening of the maxillary sinus
should be performed'.

Radiopaque cystic lesions within the maxillary

sinus can be divided into the following: sinus

Fig. 3. A different patient s radiological profile comparing the pre-operation and post-operation appearance of the antral pseudocyst.
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mucocele, postoperative maxillary cyst, mucous
retention cyst, and antral pseudocyst. Sinus
mucocele is a true cyst lined with epithelium,
wherein the obstructed maxillary sinus space is
filled with a mucous secretion. When the normal
excretion route of the maxillary sinus is
obstructed or the obstructed gland expands
continuously, a maxillary sinus mucocele may
develop, which may completely fill the maxillary
sinus and thus appear as a radiopaque lesion that
fully or partially fills the maxillary sinus. In the
maxillary bone structure, due to inflammatory
reactions, bone remodeling gradually takes place,
and eventually, the maxillary sinus wall becomes
thin. A conservative treatment of maxillary sinus
mucocele includes «cyst enucleation or
marsupialization.

Maxillary sinus mucocele could expand and
invade the adjacent structures such as the eye
socket and the cranial cavity, among others and
can be observed in radiographic images. Because
these characteristics are difficult to distinguish
from malignant lesions, a biopsy must be
performed during the diagnosis. A postoperative
maxillary cyst is a type of maxillary sinus
mucocele that is developed after a Caldwell-Luc
procedure and other surgeries or trauma.
Common clinical symptoms include headaches,
ophthalmic abnormalities, expansion of the
cheek area and nasal obstruction, and sometimes,
the dislocation of maxillary teeth. The inside of
the cyst is filled with yellow, green or gray
mucus or a suppurative exudate, and the
epithelial lining of the cyst reveals a pattern of

the maxillary mucous membrane consistent with

a chronic inflammatory condition. The
postoperative maxillary cyst should be surgically
removed. A mucous retention cyst develops
because of the obstruction of mucous glands.
Normally, the mucous glands are present in the
vicinity of the maxillary ostium, but due to
continuous infection, they proliferate and can be
detected as polyp patterns. Because most mucous
retention cysts are small, it is challenging to
detect them using clinical radiography. Their
etiology is considered to be an allergic reaction.
Unless they expand greatly and become
obstructive lesions, treatment is not required.
Antral pseudocyst is a disease that is detected
most frequently in panoramic radiographs
obtained during dental treatments and presents as
a hemispheric lesion with even radiopacity in the
maxillary sinus floor caused by the retention of
inflammatory exudate under the maxillary
mucous membrane. The level of radiopacity is
such that normal anatomical structures within the
lesion can be observed without hyperosteotics.
The definition of a pseudocyst it that it lacks the
cystic wall formed by the epithelium. It has been
reported that the incidence of antral pseudocyst is
1.5% - 14%'-"-'*'> and they may develop in
cases of odontogenic infection in the vicinity,
infection within the maxillary sinus, and allergic
reactions. Nonetheless, the precise etiology of
this condition is not known. Clinical disease
history and radiological examination are
essential for a proper diagnosis, whereas biopsies
are not required because the disease can be

adequately diagnosed by the radiological

characteristics. Antral pseudocysts do not require
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special treatment. Nevertheless, a comprehensive
evaluation of adjacent teeth is required. If the
cause of infection is detected, it should be
removed'® ! 1419,

In patients with cystic lesions in the maxillary
sinus, the indication for a maxillary sinus floor
elevation is not obvious. Ziccardi considered
maxillary mucous retention cysts to be a
contraindication for maxillary sinus
augmentation”. However, in their study, the
definition of a mucous retention cyst and an
antral pseudocyst was not clear. They suggested
removing or aspirating cysts prior to maxillary
sinus floor elevation. Nevertheless, most

maxillary mucous retention cysts and
pseudocysts are asymptomatic, and if they are
not associated with the symptoms of maxillary
obstruction, surgery is not generally
recommended®. In addition, in other studies,
antral pseudocysts were not considered a
contraindication for maxillary sinus floor
elevation'“'®. It has been reported that when
pseudocysts are present, the risk of perforation is
rare due to thickening of the maxillary mucosal
membrane'.

Recently, a study has been performed wherein a
small bone window with a diameter of 5 mm in
the lateral wall of the maxillary sinus was
formed, and an antral pseudocyst was removed 3
months prior to performing the maxillary sinus
floor elevation®. In this study, follow-ups on
antral cystic lesions were performed for 38 to 102
months using Water’s radiography. The size of
the lesions increased by 29.4%*”. Therefore,

obstruction of the maxillary sinus ostium was

induced, indicating that bone grafting and
implant placement had failed. The removal of
antral pseudocysts was achieved using a
minimally invasive procedure because cystic
lesions could not be definitively diagnosed
without a biopsy?".

The prevalence of antral pseudocysts can be
determined by the presence of hemispheric
radiopaque shapes in the radiographs and is
estimated to be 1-10%
radiography®, 12% by CT, and 21% by MRI*. In

most cases, unless the enlargement of the lesion

by panoramic

is clearly detected radiologically or associated
with symptoms such as headaches, treatment is
not required. Nonetheless, if a lesion is large or if
the diagnosis is not clear, more evaluation is
necessary prior to performing surgical
procedures.

In our cases, the patients did not show
symptoms pertinent to diseases within the
maxillary sinus; moreover, bone destruction and
other findings were not detected radiologically.
Thus, the patients were diagnosed with antral
pseudocysts, and maxillary sinus floor elevation
was performed without any presurgical
treatments for the cystic lesions. Afterwards, the
clinical and radiological follow-up results
confirmed that maxillary sinus floor
augmentation was performed in a typical fashion,
and the bones adjacent to implants were well-
maintained without significant changes after the
placement of the implant and even after
completion of the prosthesis. In addition, the
antral pseudocysts that were detected during the

evaluation prior to the procedure did not exhibit
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any enlargement of the lesion or symptoms of

diseases in the maxillary sinus.

V. Conclusions

When antral pseudocyst lesions are present,
prior to performing maxillary sinus bone grafting
procedure, precise diagnosis by the surgeon is

required. Antral pseudocysts are not considered a
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Survey study on the using state of dentin bonding systems in Korea
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Dentin bonding systems are unique dental materials which are rapidly evolute and essential materials for bonding of restorative
materials to dentin. Now, 4th generation, Sth generation, 6th generation and 7th generation of dentin bonding systems are used in
clinic. We investigated the frequency, motivation of choosing dentin bonding systems and satisfaction of them by survey in 2014.
5th generation of dentin bonding systems are mostly used in Korea and young dentist have tendency to choose newly developed
dentin bonding systems.
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Apply for 15 sec, Rinse 15 sec,
Gentle dry while keeping dentin
moist.

Apply for 15 sec, Rinse 15 sec,
Gentle dry while keeping dentin
moist.

One application without rinsing,
Gently air-dry.

2. Priming
Apply 1~5 layers,
Gently air-dry.

3. Bonding
Apply one layer,
Gently air-dry, Light cure.

2. Priming & Bonding
Apply 1~5 layers,
Gently air-dry, Light cure.

2. Bonding
Apply one layer, Gently air-dry,
Light cure.
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Representative products currently marketed

Adapter Single Bond Adper Prompt Adper Prompt
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(Kerr)
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Generation Application Bottle Step Examples
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3 Step Scotch Bond Multi-purpose(3M)
Adaper Single Bond Plus (3M)
Clearfill SE(Kuraray)
Comfort Bond(Kulzer)
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iBond (Kulzer)
U-Bond(Vericom)
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Current Concepts in the Treatment of Maxillofacial Soft Tissue Trauma

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chonbuk National university
Yongsoo Kim, DDS, Ph.D.

The maxillofacial soft tissue trauma is one of the major causes to visit the emergency room. For the past few decades, however,
the basic concept of the repairing the soft tissue wound have not been changed. Therefore, it could be worthwhile to remind the
fundamental concepts and practical information belong to the soft tissue injury management. Among the many types of soft tissue
trauma, laceration wound which is most frequently met in the clinic will be discussed in this review.

Key words : facial soft tissue trauma, maxillofacial injury, facial laceration
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Treatment strategy for orbital fractures

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chonnam National University
Seunggon Jung, DDS, PhD, FIBCSOMS

Orbital fractures have a significant portion in facial bone trauma. The important thing in treatment of orbital fractures is variable
depending on the patient. Reconstruction of orbital wall demands an understanding of the anatomy and function of the orbit,
including the orbital tissues, and the approacheds, materials, and methods available.

Key words : Orbital fracture, biomaterials
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obolo] 7 Lz ok} A (orbital roof), ¢F}
A(orbital floor), ¢Fe} W (orbital medial
wall), 0?9} 29 (orbital lateral wall) &2 o]
% = ok} F-9lof 52 0] ZhsiAH EF A
B
7] Edl7F solu OPQ} were] S7FsHA & o

rO O]I.

(mechanical buckling model)”.
Hlz] o 7 ool Y3} oteba]of] vPAEE ZA-S olAL

9 i kel 2 o] of ok A
AFSt 193 el o R g

ERak
], o]& <t} A= Hdl(orbital hydrostatic
model)o|2fal K1Y 1), = TEoluf ket
of ekt ol S o] 7lad ufj= wof A W=

L 370l )3 kb ol T & et

oot Zge A
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Fotol 24" BASE WE ‘2‘7‘4(blow—in
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EZ(proptosis) Fi= A HQE SHke 4= Qlr)?,
ok} 9J5F Z & (blow—out fracture)> ¢+e} £-¢19]
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#3729 ARHFo| Aoks Y wslE 24L ¥
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o o} 9H R (T Ago] AU THbE O
Qte} WRE, A CT& MAE, SUFH CT+
QFok WS MK dof ARSEHLY 5). 2
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beam CT)el B|&to] WA AlFo] 231, Qke} £
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O] Jojdth?, olefgt 9]2] W37} 2~4 mm ©]
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BAE Az ZHE, Qb 91 s, Qb

]

= 7|42 18] Sl sl dofd = Q.

(3) AT 25 AT
SIOKE 5| oot the] AzAo] B Rlof 7o
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Qroplo] dig 448 AW A9 ol U820
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fracture). = 5= WAL 50| AR 5=
NOBE ZA &g QTG A REAL
(oculocardicac reflex)el &J8f o] ZhxjofA oF
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ool ZHo| AlskA| grot 7154 ZAI7F AEskA] & betAT S 7o 2 AU AN (preseptal
2 7350l At WA AR of HEA AHX)E ARy approach)et A9327(retroseptal approach)
o}, Qte} =1 R IS W5l Qfel AH| 20| A 2 U= 4 i E 6-B). S+ @iiste
B 4= QAR Fgo] Al o= & anprt glok, 2N YEHor e o qlom o] 79 QrebA e} ¢F

FH] 52 Qketo] Qs qlom, okef o] Uoj oF WS FAlo] A o= ook &5 AN
U A o0 ok} UHo} wESHA Hrh e oko} (lateral canthotomy)E F7FshH kel ej¥o=
=4 A A 2 E71u daE 24 5 FHlsol oF A 4= Sl
ol A 4= = Y 5HA] F== A AsfoF gF
o}, FH|E Woll o] F71eHA 2 7 Fals e @ st A
5719 o] Fo = ¢ket W 71ES vk 4= qlaL, ARt siebg TR A7 & QkelAut HI-2 whet vhe]st
785 sl A5k Alato] ket 22 Y= A& of ¢kepAfof] H et 4= QITHLHE 7-A).
k= Qo — A&7l (subciliary incision): 3FFH2] +

O REE 2~3 mm oWl A7HAE SIAAIK

2) QA XX — ATsPE7N(subtarsal incision): spebH AW

(1) == gL 34 ] ol A F-2lol A7NAE YIAAK

Qte} 49| Qukd AAE QI AL W A - kA N (infraorbital incision): ok} 8141
At A7NE Bt A, sk AViE g A, A ol A7WAE AIAAIA
W ANE St Ades Ao E s 4 9lem, 1 Amsteziv At el A9 FEAAE wEkA
Q] ISAMNE ol Shef Wie, A 9 ool M QHZF 508 AAIA ket eEe tigt Hs &
5= Stk E3H AR o] 81 qkek R e = 7 ot
T ARSEHTP

Aers A (transantral approach)
© 729 " &t @& Aol ANE 7Iste] AetaE =37
(transconjunctival approach, 1% 6—A) I WS Al98kH(window opening) AeteS
Aute]] A7WE 7sto] QkepAfo] HIe o 9loH, SolA AFetEe] A, & kepAo] HEE o ik

Preseptal incision

Orbital septum

Retroseptal incision

Maxillary sinus

EoHet A= HN

Orbicularis Oculi m:

i
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Subciliary incision
Subtarsal inciosion

Infraorbital incision

Maxillary sinus

02 7B MBS, AN, oletlel 1% W %
77| g

Orbicularis Oculi m:
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e

§

-

=g g 2l 10-C. otet A0l fIRAZI Ed T

okt Aol ARgEE ArEe AhE, $5E,
porous polyethylene, ElERE So°] %1‘3}30)(1%
10).
7 AN A, BB, ok, Ao
W Akl olrlelE, wiE
th FFoIA A AT 28 5F=
2} &4 A& PLA/PGA, PLA, PGA, PDS,
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Recent trend and surgical management for panfacial fracture

Department of oral and maxillofacial surgery, School of dentistry, Kyungpook National University
Jin-Wook Kim, DDS, Ph.D.

Panfacial fracture is extremely difficult to manage facial injuries but concomitant injuries and severe complications including
facial esthetic and functional problems can make it harder. Thorough evaluation and closed co-work with other specialists is
needed when reduction and fixation cannot be achieved quickly. Emergency bony support and soft tissue key suture provide the
patients with airway integrity, hard and soft tissue vitality. A systemic treatment plan must be made by 3D CT image. This plan
include airway management for surgery, sequence of reduction and fixation, approach method, soft tissue resuspension and
reconstruction of lost tissue like inferior orbital wall, zygomaic buttress and soft tissue. From known to unknown structures,
accurate reduction and fixation will provide proper occlusion, facial projection, width, hight and function. Consideration about
facial retaining ligaments must be given to prevent soft tissue sagging.

Key words : Panfacial fractuer, Surgical management, Bottom up and inside out, Top down and outside in
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o o] Bekat A7)0 whel ARlutet ohE FEiR W WE Yo BE HRY HRIt nHo] 7)Eat o
A= Qlo] ejuiet o2 A8 AlE W e FE 229 F&50 7|5l f7]4 0% A o] o] g
o] a3}t o] o7t FlukE F99 efE AZE] v
HtHE F42 1A head frame®|Y wire &S W 53 = (reduction) o] Hasich #
fixation 5o 0|83 HEAQI WY OB A7sgle FHORE F7HA Aol wol AR, o] &8t
L, ol hEe] kARl FElE A8 5] “bottom up and inside out”# “top down and
9Jgt bg/do] WolA 27 & Ash #4wsl, A48t outside in" 2l Eajis HwA oo,
el 27 Z7h 4 b FHE 5o FSo] Wol U o] =Foll A= HHE 4 A RE ¢l sl
i A2 A3 EAYHA] 55 A7 Wkt ol WA}, 4% A management, T&S gt
3D CTE o|83t =42 4 miniplates ©] A A Bl tisl HE =RES AHES RN Ht
B3 Aungo] g Fol4] 7|&e] W 5o ) HE A9 A 7o o] B} g},
o] ZA Pl T &4 Mol hsailel
2t A7 AL WAEA = A,
ok E 24| AR BAL kR 7 729 7] I. ooy ARy
S EAE7] oA 9 QhHEe] AAYA PHI S (Anatomical considerations)
3k Zoltt, M FEiS} 715-S 3 EsH] fIgt
= Zulo| mEdlo} 5} o2 Sx|5}7] Y3 w2l 1. QHHZO| XK=
alof ghr} Wk QhHT Td A 11 HsE HA &
o3} 4= glom AHEA| key landmark®] 98-S 4 Facial buttresses
33t 4= Q)= 23 Lxolr} vt HAs) B Tl LHHH o & QbHF| 7Rl e A
olH E2AE Uk $HESTE S Zol v HA]7] Qe FHE B FAR 2, Y A
of a3y, BZ-AFoF BaHA (zygomatico- i (buttress)7t EAcH( L 1), FHIZA A
maxillary complex, ZMC)2] HE-L ohd E&74 (facial buttress)= 7I1%9 FA|, LHYAA
T, Z7 $A07 38| Faslt} o]HE ot (musculo—aponeurotic system) 54|, ¢HZH

Fig. 1. Hotizontal(frontal, zygomatic, maxillary, upper and lower mandibular, Ol Of2ll Z=A{) and vertical(nasomaxillary,
zygomaticomaxillary, pterygomaxillary, posterior mandibular, 22220{|A 212 2=A{) facial buttresses.
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A, 5%, 744 o] 5= FAlsk=T S8t ¢ WSS whdstojof slal, AHRE A BS &0
W 249 AER 1149 key area”t HTt Y, obZ A A& 0| guide 0]-&3F 4= glojof g}
gotE AT AU IR S-S FHIg 5t
2. Key landmarks oFxo] ZHol gl Y- vHE A EE FEAFA X
ShH AR AQ1 eFHEA o] Wojd 4= Stk Aotx 4
HobHE 24 22 E4% 249 A5 A o A5 A NS E3AA BEskL 1yl
ol AXH vhA] W& v A A e A Astet AHAES AASte] model surgery=
< %2 o §A7} ojdA A & = Sl FERE sto] ZAst wito] Q1714 surgical splintE A2
S Aol &olshkoe] # Uil e sfFsHy Sto] pgof o8-8 = QITH(1E 2).
landmarks o8k o] &AH F91E o 49
s AEsh=t| golaitt. tHEe] A3t YxE ofet=E
=1l 583 key landmark 2+ | g, sfetE A TkoF 2| go] AlehA| /o] A8 919 F U
HF53Hsphenozygomatic suture), maxillary o= AT+ gL Ao sletES HE 145
buttress, intercanthal region”7} §lt}. =S ARRS = Qit) gutd o g sjekle sfist
Ao b EEA] oAl Aarsto] 2015 7]&0]
X|Z(Dnetal arch) W AHS P2 FE 14o] 7hssl] whiold. st
W] FaAL A AH7tE o) A= ket A4 off 4 HEoM Fa% A, A5 ndE B
e A9 3| EL2 FAEAZ AAsk=tlol 7127t | £ AESfof qtt= Aot} dlE 0] Y5 TR
o, et e] v o= ZA=E Qg AE 9 wte o2 ok ZAS R AR B TAE &

Fig 2. A BRE Fgo| =202 AT 0| WK B0} UF SIAUTL| e} SO A, B HAE M|y TR
£ 328 % sugeal sint® AT, 5ot ABHAA spintS AABD Sio12 HAHE Al o meE MENE|
Az, 2o ST 2I%| 213t
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Hol Wy A9 Sofze Wold ZA4L Yol
HFRE gi5olETe o HWPeR %
spAl o] % Ao ol BEE 14 A
4% )90 Mol AW sje}zt 712o] HolA o

SPA ek, BEe Yek Re £7

HEZE 5K sphenozygomatic suture)

Q) =oretHof| YJA|§t HeZ5g- ZMCO] A=t
TR ]| 0] 43k 2 9Jrky thuk AkarRsko. ofo}
A} QAE Qkelzo) &Afo] glofof landmark 2
o]%;ﬂ]—ﬁ,\_ %% I;_]—Z%o] oh:]- o]QJﬂ— 2 011:}111 ;G;q.:’_
B &2 ZMCY 233 AxE 9ofs)r] &

ojsto] W} T 7] YA E A=t 783l

Intercanthal region

AJolof oA intercanthal distance(ICD)+
Hw 2 JAst7] wfe] HlE-Qel-AlE 3=
(naso—orbitoethmoidal fracture, NOE &%)
o] H2ta}A] erei Zebule] E4L s &
o] H 4= Qloh ey tiERe] HokdE H4
NOE =42 53¢ FeiE ulAH o Esol = 73

71 Ak, o] AL AEE 53| intercathal

distances AAsHA Hot, FalE 3=219] HAH
o] ICD=33.9+2.81mm A% o]t}

3. Sequence of management

1) =7| Z7KInitial evaluation)
=432} o|SEH Aol §l= A

=

= 1_ T
1 9] 9}l G Slo] 7)ol FAE A
298 %% 8 5 okt B A 7

F Ry o] Akl Wzt HAU Bxe) Fx
©7h ol A A ek PALE AR B 4= glek
k0] et A1) HolEehE ofefo] F9 A
S W7t 2716l HA)7) o) 5of Aok gk

Airway

QFH ool Alste et o] ¢ A7t
o) 7hssieh ey s dioll= ezt E7) e
of &Aoo A tracheostomyY submental

pull-through intubation ©= HHA| Hc},

FbulolA] o

o TS ¥ 5 A, 1 9 T oo e

Fig 3 BUBZRY ==
landmarkZ 0|27}=otct.
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Fig. 4 A LISIT0|M S0l ok

245104 tracheostomyS A|351%1

WoIRl ZEAHAE, H[HZSS SEot0] resuspensiondtliLt.

HHEA] 2| o] Hof
X0 Foley

Specialist consultation

SHAAZL Bzt JHE 2710 wtefeh= Aol 4
asjch QhHeYIL TeIste] Qbto] &Aolu Al
Ash, e 50 ke A g 4 <
olglg slolof sjui, 2}4] o, ¥Hsale] o]
OBl v} g e AL, olulolEat 5
o2 g slolof gt} Eal WA 3
A7) 50% ol4o] HukiAo] Y& Ao ok
t}. ol% H&d 5o ek 7Py g viEE ey
onj B A7 &4, 718, AF 4ol
o, 919 &4l HAY ERlEE B e
A78517] A HrEA] T dlof] Y E st i A

ot A|7]E AAJstoqok gty
2) Sequence of surgery

Airway management

§9 % 9lo] SFATIA F771TatTo] AaE A
2 olbEl 97 U Dt e e 4
I} A A

71342 B 7] 34, tracheostomy,
submental pull-through intubation ©.2 H}
Fofof & Wt Slet, ARIRClL} Flvle] Aol
ZAulstHAL AA7F E 8 gl A5 7S AlE

4 qlom wBAe) HRo] DA 49 ul/lT
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tracheostomy S Al¥sh= Zlo] &of golsitt,
AgHAQl -4 submental pull through
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Fracture management

Bottom up inside out
REH 0w Felehelstol g oA okt Fel
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Fig. 5. Airway decision pathway”

A gof Qlof ofy, A= FEstaL HYde SHst
= 2 0= Aztsl= Ao] ol ¢lsstal, shofzat
dotEel 2719 4, A WAE

2jsto] ol ARgE|ojA|aL Q). o]} o] sletof|A]
e A& 14 AlASkE A “bottom up

inside out approach”gtar st} o]
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Fr‘

Botton up and inside out 4] T2 stk
Ao o g AztsiA Ao A= FE, 1L
S Adsl= 9 zygomatic buttressolA 24}
7 74 0) glo] AMF o' AgehHe] Ak
T} o] Ak 4= Qlrk= Aoloth, 1A &3] 5t
of & 1A, o 7Fi A (maxillomandibular
fixation. MMF)=& A3 & ZMCE] &} 1<

Al&Y3Lal zygomatic buttressE 1A= LS
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Table 1. Bottom up, Top down approach2| ==A{

m Bol| 1A o =71 el ZAdo] wWAEt AL

of ofs} Bisl7} b 4= o] ¢

ol
-
X

&5 o Ang
1A o] st Maxillary buttresss2] 415t &
MTAZ HRo| Brl-dt A 22o| £AE Ao
ZO|AZ Sl B sliFeolof 229 A4t 7]
ol 2HYE Y o St & & vehhe st
& 23] slof AFHu AlFe Al E Tk st S
211 70| golx A, Aot disimpaction©]
A3t 73 2 vehd 4= Qi

ERES 27] AA7F 5]7\] WO oAA] i

AFHog 3ES

L

FL Zlo] oS- of S
79 Brbssteh 7] 2t wEE e, 9
Az7\ols 55 508 ola) olparoR HrMe ofel
2 o] 9lon}, 3D CTS $4) of e Hizk=
selat 4+ glom hH Sloke] Felrt eyl %
9 o] AZEYolS Fo) SIAB ALAS VIS

#}0.0] u|1w B7}7} 7]~—0}T‘% 1%: ol == A vlg

o
of
%

ez Bo) AzolH 7|53} AR T
ofat xgzw dwizel st 240) $ag el

FEIE et L, ¥

QAFHAR9] retaining ligaments tﬂ/\];d 22 9171
A2 3]EEz] ko Az o] R (sagging)©
UeRd 4= JIoP?, 53] siebd, A, e 5 F

Bottom up and inside out

Repair of palatal fracture

Maxillomandibular fixation

Repair of condyle fracture

Repair of mandibular fracture
(body/symphysis/ramus)

Repair of zygomaticomaxillary complex fracture
(including arch)

Repair of frontal sinus fracture

Repair of naso-orbitoethmoidal complex fracture

Repair of maxilla

Top down and outside in

Repair of frontal sinus fracture

Repair of bilateral zygomaticomaxillary complex
(including arch)

Repair of naso-orbitoethmoidal complex fracture

Repair of Le fort fracture
(including midpalatal split)

Maxillomandibular fixation

Repair of bilateral subcondylar fracture

Repair of mandibular fracture
(symphysis/body/ramus)
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Z|ohgt oAl el HoF ot wrHE WA v F slolof o], AxAS 2 2HW § A 2
25t A9 Yol A §7F5 5 AT AL = BB &AHA oAl A FHE £AE 4 9
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