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Abstract

An Investigation of Hyoid Bone Position and Airway Space in Class lll
Malocclusion after Orthognathic Surgery

Yong-Ha Choi, Bae-Kyung Kim, Byung-Joon Choi, Yeo-Gab Kim,
Baek-Soo Lee, Yong-Dae Kwon, Joo-Young Ohe, Joon-Ho Suh

Department of Oral and Maxillofacial Surgery, Kyung Hee University School of Dentistry

Purpose: The purpose of this study was to investigate changes in the position of the hyoid bone and soft palate and the
amount of airway space after bilateral sagittal split ramus osteotomy (B-SSRO),

Methods: This study is a review of lateral cephalometric tracings of 30 patients who underwent B-SSRO with setbacks at
Kyunghee Dental Hospital from 2005 to 2009. Lateral cephalograms were taken before (T0), within one month (T1), and
more than six months after the surgery (T2).

Results: The hyoid bone at T1 changed significantly towards the inferoposterior position. At T2, it had significantly moved
superiorly, but not anteriorly, At T1, the nasopharyngeal space, extending from the posterior nasal spine to the posterior pharyngeal
space, decreased significantly, but did not show a significant increase at T2. The nasopharyngeal space, extending from the
middle of soft palate to the posterior pharyngeal space, decreased significantly at T1, but did not show a significant decrease
at T2, The oropharyngeal airway space decreased significantly at T1 and did not return to its original position at T2. The
hypopharyngeal space, extending from the anterior to the posterior pharyngeal space at the level of the most anterior point
of the third cervical vertebrae, slightly decreased at T1, but the amount was insignificant; however, the amount of decrease
at T2 was significant. The hypopharyngeal space extending from the anterior to the posterior pharyngeal space at the level
of the lowest point of the third cervical vertebrae, decreased significantly at T1 but returned to its original position at T2,
Conclusion: B-SSRO changes the position of the hyoid bone and muscles inferoposteriorly. These change allows enough
space for the tongue and prevent airway obstruction. Airway changes may be related to post-operative edema, posterior movement
of the soft palate, anteroposterior movement of the hyoid bone, or compensation for decreased oral cavity volume. The position
of the pogonion which measures anterior relapse after surgery did not show significant differences during the follow-up period.
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Fig. 1. The measurement of hyoid bone position.
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A (Hy), Pogonion (Pog)S AME-3FCE
A AR dEe] A st ool Al ASES 7L
J7retSiek(Fig. 1).

1) PTV-Hy: HyolX PTV7EA|2] 27 2](7)

2) FH-Hy: HyollA] FH7FAS] =27 2][7]

3) Mn-Hy: HyolX] Mn7bA|e] 2712

AR 7=zt Bt thaire thet 2ol Bl

(Nph1, Nph2), TIF%(Ophl, Oph2), 3IIFR(Hphl,
Hph2)2 o] Z7sledckFig. 2).

1) Nphl (Nasopharyngeal spacel): 77} H(palatal plane)
& o wl] FH|SF(posterior nasal spine)oix] Fo1F
H(posterior pharyngeal wall) H&7Fx2] AZ[9]

2) Nph2 (Nasopharyngeal space2): 37} Zole] o]5&
e FHEH FgsiA s 25 v FFR7kA]
AN TR olFwHE FHISH A A77ie] b
A7 7ele] ol o HAth

3) Ophl (Oropharyngeal spacel): $377o] &P (P)
o FHol| gl s & wf FFdsolx] 754
7421} Az9]

4) Oph2 (Oropharyngeal space2): &} H(Mn)-& %
S w QIFAH A IFFH7EA] o] A=]9]

5) Hphl (Hypopharyngeal spacel): Al W& 733e] ¢
W Hojx] slelEHel FegahA A48 1S wf TRl
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Fig. 2. The measurement of pharyngeal airway space.

6) Hph2 (Hypopharyngeal space2): A WA 7d5=2] s}
W delx] slelde] FaEA e g W It
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2E T ASEES AREEFITHFig. 3).
1) PNS-P: FH|Z(posterior nasal spine)ollx] 7lie] s}
WAP)7HA ] AR AT7ie] Aole SAITH10.
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2 1

Zr A7 FeEAg B L ZF AI71E pel gk
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PTVel teh AEe] Y3l Fe A 1.7 mmol = F
UHd el 7RREA —0.8 mm= FolFHA (P <

N

Fig. 3. The measurement of soft palatal length and palatal axis.
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Table 1. Mean and standard deviation

1o Z1mRiste] Aek A

Table 2. Matched paired t-test

TO TI T2 TO~TI TI~T2 TO~T2
Mean+SD Mean+SD Mean+SD (t) (t) (t)
PTV-Hy 1.7+6.6 —0.8+6.6 0.0+6.1 PTV-Hy 2.360%** —0.908 2.712%
FH-Hy 95.0+9.6 103.4+9.1 95.8+8.8 FH-Hy —6.471* 8.287* —1.197
Mn-Hy 14.3+6.9 21.2+6.9 15.9+5.6 Mn-Hy —6.043* 5.459* —2.800*
PTV-Pog 55.3+6.7 50.0+7.3 49.4+6.9 PTV-Pog 6.230* 1.041 9.171*
Nph1 26.9+2.4 24.7+3.8 26.1+2.4 Nphl 3.010* —1.867 2.603**
Nph2 20.7+2.6 19.1£2.5 18.2+3.9 Nph2 4.317* 1.253 4.265*
Oph1 19.1+£5.2 16.8+5.2 15.9+4.9 Oph1 3.251* 1.458 5.261*
Oph2 14.9+5.0 13.7+4.0 12.3+4.6 Oph2 2.007 2.286% 4.204*
Hph1 12.3+4.7 11.3+4.4 10.6+4.3 Hph1 1.537 1.468 2.974*
Hph2 16.7+7.3 13.3£5.4 14.8+5.7 Hph2 2.909* —1.812 1.945
PNS-P 33.5+3.4 37.9+3.5 35.4+2.8 PNS-P —8.620* 4.454* —3.716*
ANS-PNS-P 123.0+4.9 124.6+6.1 126.1+4.4 ANS-PNS-P —2.230** —2.731%* 5.239*
*Significant at the level of P<0.01, **Significant at the level of
P<0.05.
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