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Abstract

AWAKE CEPHALOMETRIC ANALYSIS OF POSTERIOR AIRWAY SPACE
AND CALCULATED RESISTANCE RELATED TO RESPIRATORY DISTURBANCE INDEX
BEFORE AND AFTER MAXILLOMANDIBULAR ADVANCEMENT
FOR OBSTRUCTIVE SLEEP APNEA

Kwang-Ho Park, Peter D. Waite*
Department of Oral & Maxillofacial Surgery, College of Dentistry, Yonsei University,
University of Alabama at Birmingham*

The purpose of this study cephalometrically evaluated changes in the posterior airway space for patients with obstructive sleep
apnea syndrome(OSAS) before and after surgical advancement of the maxilla and mandible. The change in calculated airway resistance
was correlated with the respiratory disturbance index(RDI).

Twenty cephalometric radiographs were traced before and after surgery to determine the posterior airway area and calculate resis-
tance. Polysomnograms of each patient were obtained before and after surgery.

All patients had a decrease in calculated airflow resistance in the airway. The mean amount of resistance was 865.15 before surgery,
decreasing to 192.65 after surgery (p<0.01). Eighty-five percent of the patients experienced improvement in their RDI.

Reduction in the RDI appears to be due to an increase in the posterior airway space and decrease in flow resistance.

Key words : Airway resistance, Cephalometrics, Obstructive sleep apnea, Respiratory disturbance index
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Fig. 1. Cephalometric landmarks and airway design for calculating
airway space on lateral cephalometric x-rays of patients with obstruc-
tive sleep apnea syndrome.
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Table 1. Raw data for 20 patients before and after surgical maxillomandibular advancement with amount of advance-
ment, diameter, respiratory disturbance index, calculated airway resistance, and their corresponding differences,
means, standard deviations, maximum and minimum values

. Advance Diameter RDI Resistance
Patient Mx Mn Before After Diff Before After Diff Before After Diff
1 100 6.0 9.0 120 30 36.2 16.0 202 1756.0 525.0 -1231.0
2 11.0 130 104 154 5.0 438 323 -115 985.0 216.0 -769.0
3 55 95 132 176 44 374 0.6 -36.8 358.0 1130 -245.0
4 9.0 9.0 8.8 146 58 774 128 -64.6 1708.0 239.0 -1469.0
5 105 135 138 186 48 105 225 12.0 300.0 86.0 -214.0
6 35 7.0 9.2 114 22 39.7 29.1 -10.6 1876.0 644.0 -1232.0
7 55 95 112 194 82 76.9 130 -63.9 813.0 813 -7131.7
8 10 75 9.4 174 8.0 94.6 4.8 -89.8 1558.0 105.0 -1453.0
9 70 135 9.8 134 36 116 49 6.7 1388.0 397.0 -991.0
10 8.0 95 104 18.0 76 75.9 235 524 930.0 104.0 -826.0
1 95 125 174 188 14 320 20 -30.0 1330 92.2 -40.8
12 85 95 108 20.6 9.8 68.0 25.0 -43.0 847.0 60.4 -786.6
13 105 135 112 19.0 78 480 10 -47.0 691.0 835 -607.5
14 155 16.5 10.2 14.2 40 44.0 10 -43.0 946.0 252.0 -694.0
15 115 12.0 124 15.6 32 25.0 120 -13.0 4330 1730 -260.0
16 5.0 120 136 19.0 5.4 35.0 270 8.0 3370 884 -248.6
17 5.0 40 14.0 170 30 490 7.0 -42.0 283.0 130.0 -153.0
18 100 7.0 164 178 14 10.0 11.0 10 150.0 95.6 54.4
19 11.0 8.0 94 144 50 19.0 24.4 54 1476.0 2380 -1238.0
20 35 40 138 170 32 482 8.6 -39.6 335.0 130.0 -205.0
Mean 8.05 9.85 11.72 16.56 484 4411 13.93 -30.19 865.15 192.67 67248
SD 349 340 249 257 2.39 24.14 10.39 26.60 581.31 15859 478.83
Max 155 165 174 20.6 9.8 94.6 323 120 1876.0 644.0 -40.8
Min 1.0 40 88 114 14 10.0 0.6 -89.8 1330 60.4 -1469.0

RDI: respiratory disturbance index, Mx: maxilla, Mn: mandible,
Before: befere surgery, After: after surgery,
Diff; (value of post-op) - (value of pre-op.), SD: standard deviation

Table 2. Pearson correlation coefficients among the dif-
ferences of airway diameter, RDI and airway resistance

variables correlation coefficient p-value . .
Adiameter - ARDI 055773 0.0106 E 1600 i P -
Adiameter - Aresistance 037133 0.1070 B
ARDI - Aresistance 031371 01780 £ 1000 - Y oy A
B - . =
A : difference between before and after surgery % =00 L1 A . ™ L
5 R T e 1
SO E R e
NEA7, ZFPAAS, IE Al $43 £F WaFE
Alold] FHEAL Hoke uf, 7|% AAo] ZI1a4E 5 v + pefore surgery = after surgery
Z]—/’:‘TE %9] U] —8}71] @-ig}%E}(p:OOD' 7 Eg] ZVE’]O] %7}?‘%—? Fig. 2. Graphic representation of calculated airway resistance of twen-
E, T3 A o] ZATETE AEH V| AgES = ty patients with obstructive sleep apnea syndrome, before and after
bt oy, SA 59§94 4o rHTable 2. %), surgery.
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