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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:173-181)

THE POSITIONAL RELATIONSHIP BETWEEN THE MANDIBLE
AND THE HYOID BONE IN MANDIBULAR PROTRUSION AFTER
ORTHOGNATHIC SURGERY EVALUATED WITH 3-D CT

Sang-Han Lee, Jeong-Hun Nam, Chang-Wook Jung, Tae-Geon Kwon
Dept. of Oral and Maxillofacial Surgery, School of Dentistry, Kyungpook National University

Purpose : This study was intended to evaluate the positional relationship between the hyoid bone and the mandible in patients with
mandibular protrusion after mandibular set-back surgery by means of 3D-CT.

Materials and methods : Preoperative(3 weeks before) and postoperative (6 weeks after) 3D-CT & cephalogram were taken on 32
patients(12 male, 20 female, mean age of 23.2) treated by bilateral sagittal split osteotomy with rigid fixation. The angular measurement
on 3D-CT basilar view were deviation of Me & H, long axis angle of left & right cornu majus. The lineal measurement on 3D-CT basilar
view were composed of intercondylar line and coordinates(x,y) of Me & H. The angular & lineal measurement of lateral cephalogram
were composed of mandibular plane angle, SNA, SNB, ANB, FH-NA & FH-NB, and coordinates(x,y) of B, Pog, Me & H, PAS, Lpw, MP-
H and IAS. On the frontal cephalogram, deviation of Me were evaluated.

Results : The mean mandibular set-back was 8.0mm horizontally and mandibular plane angle was slightly increased. The hyoid bone
was displaced postero-inferiorly, the distance between MP(mandibular plane) and H(hyoid bone) was increased and the posterior air-
way space values (PAS, Lpw, IAS) were decreased. The coordinates Me(x,y), H(x,y) and deviation angle Me" & H' were revealed the
strong positive correlation.

Conclusion : The results revealed that the horizontal, vertical and transverse relationship of the mandibular and the hyoid bone
movements were significantly correlated in patients performed mandibular set-back surgery.

Key words : Positional relationship, Hyoid bone, 3-D CT, Orthognathic Surgery
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1)3DCT g3 A 2w

3D CT 294 A E) w1 9 A erALA Ho] A Spiral CT 91

n) =+ GEAFE] High Speed CT-I1-8- o]-&3}o] 49t 140kVp, T4 F
300mA, 3.0mm slice thickness, 1.5mm pitch, Imm reconstructed axial
image®] 2710 % 7t th o] FE5 Wk FARE T

ol AFA = FHAXNE F=538t7] 918l ekl (supine
position) & 7 - el ol A] - (head rest)- AHE-31a2 3-D CT
9] =2 712 A (midline beam on 3-D light localizer)< ¥] A 3} % &
WAL 2 A 8toH, 43 7)1 54 (transverse beam)2 FHY
W3} =Y 3l Reid s base |Ine-»]— HasA a3 (Fig. 1).
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Fig. 1. 3-D light localizer : midline beam (midline of both eyebrow to nasal tip) & transverse beam (Reid s
base line=FH plane).

Fig. 2. 3-D CT reconstructed image of SMV view and lineal & angular measurements.
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Fig. 3. Lineal & angular measurements of lateral cephalogram.

A AYAZSHF

@ B (xy) : B point A1 551 ] 23 7%

@ Pog (xy) : Pogonion A& o] 223k

® Me (x\y) : Menton A= o] =% 7t

@®H (xy) ES ) z];q;\l-ul—xqg,] g,njrg_%}—

® PAS (Posterlor Airway Space) : ¢1571& 2] o], Point ‘Me' 2}
Go & dAste= sty Dq('VIP)«l AgAel A7|ARER
= NIT@WH 474k Az

® Lpw (Lower Pharyngeal Width) : Vallecula Epiglottica (point
V)ellA 153 0 = o] Hetka=2 7 2]
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Table 1. Changes in measurements of basal view of pre & post operative 3-D CT.

Preoperative 3-D CT Postoperative 3-D CT T2-T1 (n=32)
Mean SD Mean SD Mean SD t-test
ICL 104.65 714 104.39 11.02 0.26 8.61 -
Me-x 254 469 115 3.06 -1.39 383 -
Me-y 66.94 8.10 65.38 9.40 -157 5.92 -
H-x 1.02 247 0.15 224 0.87 2.64 -
H-y 27.00 6.61 2753 7.85 0.53 747 -
Me-dev. 1.70 397 144 312 0.27 292 -
H-dev. 148 429 175 410 0.27 3.65 -
ICA 141 225 145 225 0.05 2.32 -
HL-x 76.20 8.89 75.86 10.71 0.34 1322 -
HL-y 16.28 4.86 16.59 592 031 3.76 -
HR-x 7348 7.16 7347 6.91 0.02 3.83 -
HR-y 15.22 7.74 17.28 6.67 0.06 467 -

* Statistically significant measurement was not detected for any measurements

Table 2. Changes in measurements of pre & postoperative Cephalogram (lateral and frontal view)

Preoperative Postoperative T2-T1(n=32)
Mean SD Mean SD Mean SD t-test
MPA 30.27 5.06 31.59 5.75 133 4.56
SNA 80.33 3.78 7891 4.26 -1.42% 1.69 *
SNB 82.30 421 77.80 416 -4.50%* 2.65 *
ANB 241 3.09 147 2.28 3.88* 221 *
FH-NA 89.52 371 88.34 5.10 -1.17 3.28
FH-NB 91.69 417 87.48 5.44 -4.20% 355 *
B(x) 94.56 9.46 86.17 9.77 -8.39% 6.30 *
B(y) 84.39 6.66 82.77 6.53 -1.63* 428 *
Pog(x) 96.28 9.86 88.20 10.80 -8.08* 6.96 *
Pog(y) 100.17 7.76 98.84 6.84 -1.33 3.65
Me(x) 89.78 9.74 82.55 1159 -1.23* 8.30 *
Me(y) 107.31 7.94 105.84 7.06 147 397 *
H(X) 41.36 7.76 38.70 10.23 -2.66 754 -
H(y) 92.05 8.27 94.09 761 2.05% 4.07 *
PAS 16.17 3.17 13.75 391 -2.42% 3.03 *
LPw 15.36 364 1453 421 0.83 281
MP-H 11.09 4.86 12.25 474 116 4.05
IAS 14.00 361 12.14 355 -1.86* 444 *
Me dev. 227 4.66 1.89 253 -0.38 3.36 -
*: p<0.05, *:p<001
3. 28 3-D CT4 AZHpztel A4%A &4 0.64, p<0.01). E&F gtote] ANAHEE Yetl = ZEA 52 (Me-

dev.)ot A=) A& el = 2= SA(Hdev) o] 15w
A A% SRR £ DA Aes & 5 AATHr=0.55,
0 A BA,AF p00D). Fr2d Z(ICA)T FHFIE AR(CH S Abelell e <
A gAstet U FAAATE Ao & F AAT(=0T7, FBATE AeE Ul T A7t AA WF 8] A
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Table 3. Correlation between the measurements of basal view of pre & postoperative 3-D CT.

ICL Me-x Me-y H-x Hy Me-dev H-dev ICA HL-x HL-y HR-x HR-y
ICL 1
Me-x 0.04 1
Me-y 027 -0.23 1
H-x 0.24 0.77+ 0.25 1
H-y 0.12 -0.16 0.64* -0.03 1
Me-dev  -0.14 0.93* 031 0.67** -0.26 1
H-dev 0.15 0.54+ 031 0.58* 0.23 0 55+ 1
ICA 0.40* 0.04 0.07 013 -0.14 0.06 018 1
HL-x -0.22 0.18 0.22 0.01 0.20 015 0.14 001 1
HL-y -0.09 -0.28 -0.08 -0.22 0.29 021 -0.32 -0.27 -0.56* 1
HR-x -0.08 -0.54* 0.19 -0.60% 0.28 -0.59+ -0.69* -0.09 021 021 1
HR-y 0.02 0.56** -0.22 0.58* 0.30 0.62* 0.65** 0.06 0.19 0.20 -0.99% 1
*: p<0.05, **:p<0.01
Table 4. Correlation analysis on changes of measured result on SMV of 3-D CT and Cephalogram
ICL Me-x Me-y H-x H-y Me-dev H-dev ICA HL-x HL-y HR-x HL-y
MPA 031 0.09 031 0.16 -0.24 022 0.16 0.04 0.26 -0.24 0.04 013
SNA 0.18 0.16 013 021 014 0.00 0.28 -0.08 -0.02 0.45* 018 -0.05
SNB 010 0.30 0.30 0.35* 015 0.27 -0.09 0.08 -0.39% 0.26 0.03 -0.07
ANB 0.10 0.15 -0.13 0.38* 0.20 031 0.19 -0.10 0.09 031 0.13 -0.03
FH-NA 0.23 0.12 0.12 -0.09 0.05 0.06 0.07 007 0.01 0.06 -0.02 0.08
FH-NB 0.36* -0.17 0.01 -0.23 0.01 0.22 -0.15 -0.03 0.04 0.38* -0.01 0.02
B(x) 0.17 0.07 0.05 0.12 0.12 0.22 0.19 0.04 -0.15 015 -0.13 0.10
B(y) 043¢ -0.09 0.24 0.14 0.10 0.13 -0.07 0.28 013 -0.14 0.09 -0.07
Pog(x) 0.18 0.01 0.07 -0.17 -0.09 0.21 -0.17 0.04 012 0.15 0.12 0.08
Pog(y) 0.44x 0.19 0.32 0.28 0.00 022 -0.01 0.27 0.23 -0.25 -0.09 021
Me(x) 0.16 -0.30 0.20 -0.35 0.10 -0.10 -0.29 0.08 0.14 0.16 0.01 0.01
Me(y) -0.34 0.22 021 0.28 013 0.15 -0.05 0.29 022 0.22 0.11 0.16
H(x) 0.24 0.04 -0.05 023 -0.02 -0.26 018 0.09 021 022 0.01 -0.08
H(y) -0.20 0.30 0.02 0.22 0.08 022 021 0.16 013 042 049+ 031
PAS 011 .03 0.24 011 0.02 0.11 0.11 0.17 0.00 0.36* 0.11 0.14
LPw -0.08 -0.26 021 -0.23 -0.00 -0.28 0.12 -0.25 -0.05 0.17 -0.01 0.08
MP-H 0.07 0.28 0.04 0.17 0.26 0.49 0.24 0.37 017 -0.23 033 029
1AS 021 0.01 0.08 0.00 0.01 0.01 0.10 -0.15 0.03 0.18 -0.09 0.15
Medev  -0.03 0.33 0.04 0.01 -0.12 0.33 -0.09 0.19 012 0.02 0.17 0.25
¥ p<0.05, *:p<001
& }E7} o] RE 4ud AZAE o)) e} MRS NelF 4. &7% 3D CTe FREAALAIAIRIA S| ASuSE
Atk SAW stote) Welgol AN sfek BAe 94 o5 Zhe| A2
ol Atk 34 WEA BEZ) AR FEe) 2wt
S WAL 2 207 VERThp005). AZo] st unit ahote] A F7 o) FFHNB W)} 3770 2)(ICL), 3
2 AH o7 FAY w2t A, 24 ]S thek 2 # o] F F(By)9} ICL Atolell= e o] Ykt & uh(r=0.36, 0.43,
Comu Majuse] %37 sk Abol | = A2 2A7F &S 4 peO0s), T o9le] £4F 3D CT olshEgabe) AZussl
LATH(=099, p<OOL; HR X / HRY). S0 % AR FRRARAAARE R ASusl
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