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(Morphological comparison of the pharyngeal airway before and after mandibular

setback surgery and respiratory function during sleep)
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Abstract

The purpose of this study was to investigate the risk of developing obstructive sleep apnea-hypopnea
syndrome (OSAS) as a result of sagittal split ramus osteotomy (SSRO). The first part of this study
investigated the maxillofacial morphology of skeletal mandibular prognathism and OSAS. Subjects
were 20 patients who were diagnosed with skeletal mandibular prognathism and who underwent
SSRO at this Hospital (the SSRO group), 53 students at this University with normal maxillofacial
morphology (the normal group), and 21 patients diagnosed with OSAS at Tsukuba University Hospital
(the OSAS group). A lateral cephalogram was taken one month preoperatively (T1), one month
postoperatively (T2), and one year postoperatively (T3).

The second part of this study investigated the risk of developing OSAS by examining respiratory
function during sleep before and after SSRO. Subjects were 18 patients who were diagnosed with
skeletal mandibular prognathism at this Hospital. A lateral cephalogram was taken one month
preoperatively (T'1) and three to four months postoperatively (T'2). The respiratory function test that
was performed during sleep was used to calculate the apnea-hypopnea index (AHI) and lowest SpO2

for each subject.

1. SSRO caused the mandible to shift significantly rearward at T2 and T3 in comparison to T1.
Significant differences in the morphology of the pharyngeal airway space were noted between T1
and T2 and between T1 and T3.

2. Analysis of maxillofacial morphology indicated that patients with OSAS had mandibular
retrognathia and a long face. The pharyngeal airway space in the OSAS group was significantly
narrower than that in the normal group.

3. The pharyngeal airway space in the SSRO group was significantly wider than that in the normal

group at T1. The morphology of the pharyngeal airway space did not differ significantly between



the SSRO group and the normal group at T2 and T3.
4. The lowest SpO2 was significantly lower at T'2 than at T'1. There were no significant differences

inAHI atT'l and T"2.

SSRO results in constriction of the pharyngeal airway space. There were no significant differences in
the morphology of the airway space in the SSRO group and the normal group. This means that the
SSRO group has little risk of developing OSAHS. Although the SSRO group’s lowest SpO2 did drop,
the group did not develop OSAHS in the period shortly after surgery. Nevertheless, attention must be

paid to postoperative changes in the width of the pharyngeal airway space over the long term.
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PAEE I ZRE DAL B OEHANE, Yifha 6 A, 16, L1, B, Pog, Me £ COMEHE%

FNENEH L7z (Fig. 4).
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Figz {HIEtE770(Z8HT 2 5HESE LU ELEER

HFHET, Y-SEIBEDN I T B3I, ) XE YDA, NiNasion, S'Sella, OrOrbitare, Po:Porion,
AMZ Anterior nasal spine, PMZ Posterior nasal spine, PT:FT point,PogPozonion,Ba:Basion.
Me:Menton, A:Foint A, Bipoint B, Ul ESEcPEIEG EIER, LT T 28 op tE iR

Us: 2B —AE T @, L6 T S8 — A E et D,

PSPEIOZER T Aam B ET i BN F &b 58,

PSP BIOER AR @y By RSB R ST

PTO FEEBS BIRIEAMAET 28, PTO PTOR @ LG TIT0 B EEERREL AT 2 m,
EMSEER [ A Al I TaEREY B RETH 34,

BBz B VX T B R R b S,

AHEEERAE AHAHERLYXE FITEEREYVD T RO BB LRI 28E A,
CRip B _FEE T El B 2R AnCWin BT SRl It 28 A S

Figd SRAEAmEEMAEOHEFA

1:SNA, 2:SNB, 3:ANB, 4:FMA, 5:Gonial angle, 6:Total facial height,

7:.Lower facial height, 8:Mandibular arc,

9:CVT/OPT angle:CVT{Cv2tgd-CudipE i S E )
OPT(Cv2tgCv2ipZEHE SN T H
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Figd4 SAPAmEMEALSOIFRETR
1:Y-AYEADIEEE), 2.Y-L6(Y&L6MDIEEE), 3.Y-L1Y L1 D REER),
4-Y-BY&EBMIEEE). 5:Y-Pog(Y&PogMIEEE). 6:Y-Me(YEMe D IEEE).

Fig5 S IRESES LOTEOA

1:TPD1, 2TPD2, 3:TPD3, 4.TPD4, 5:TPD5, 6:TPDS6,
7.TPD7, 8TPD8, 9:TPDY, 10:TPD10, 11:PSP-PSP’,
12PTO-PTO’, 13E-E’, 14:AH-AH" . 15:AH '-XY,
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Table | TREEEMEORBFMZELEIEHEBITORLE 1

T1 T2 T3 NE¥ OSASH
Mean S.D. Mean SD. Mean S.D. Mean SD. Mean SD.

SNA 834 40 832 42 829 40 833 36 8286 36
SNB 865 33 827 31 825 30 801 33 777 35
ANB -31 22 05 28 04 20 32 17 48 25
FMA 271 64 281 58 286 43 267 53 344 49
Gonial angle 1301 83 1301 66 1301 66 1271 65 1340 73

Total Facial height 604 50 615 49 620 47 600 53 662 4.1
Lower Facial height 523 59 528 47 527 546 487 46 559 71

Mandibular arc 298 47 318 53 298 48 333 47 300 58
OPT/GVT angle 35 24 34 22 34 23 —_ - —_ -
()

Table 2 TEEEMEOEBMNELISHEITOLE I

T1-T2 T1-T3 T2-T2 NEE-T1 MEE-T2 NEE-T3 0SASEE-TI 0SASER-T2 OSASEE-TD OSASE-NEE

ShA

SMNB *k*k  k* ** * * ** * * * % *
ANE **  *k* * % * % * % * % * % * % *
FhA, * * * * * % *%*
Gonial Angle *%
Total facial height * % * * %
Lower facial height * * * %

Mandibular Arc

OPT/CVT angle

Tukeyv—-Kramer's test Significance <005, #=p<70.01
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Table 3 TEEE R AEGK T IERESTRDRERMZEL

T1 T2 T3 Bonferroni's test
Mean SD. Mean S.D. Mean SD. T1-T2 T1-T3 T2-T3

Y-A 566 21 565 22 564 22

Y-L6 516 48 412 83 410 84 ** **
Y-L1 666 61 566 51 569 51 * % * %
Y-B 618 78 518 64 517 60 * * * #
Y-Pog 635 90 523 73 527 713 * % * %
Y-Me 558 86 471 65 473 66 * % * %

(mm) Significance *:p<<005, #*:p=< 001

Table 4 SSRORIEIZH T HEOFEHEL

T1 T2 T3
Mean SD. Mean SD. Mean S.D.

TPD3 42 37 40 47 34 32
TPD4 47 43 35 40 38 386
TPD5 61 45 35 39 45 38
TPD6 71 49 41 42 52 40
TPD7 83 54 50 45 91 44
TPD8 98 6.1 59 541 69 50
(mm)
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Table 5 MHERERH LVETEMNEDERNELESHETOLE |

T1 T2 T3 NE# OSASHE
Mean S.D. Mean SD. Mean SD. Mean SD. Mean S.D.

PSP-PSP’ 260 53 187 63 185 51 164 39 94 39
PTO-PTQ' 170 37 127 43 135 37 152 28 103 39
E-E’ 282 62 231 61 242 58 248 54 141 53
AH-AH’ 163 52 126 48 118 40 147 65 111 63
AH -XY 1151 68 1212 49 1186 62 8b7 42 885 55
(mm]

Table 6 IHEREFRSLIOFTELAEORFNELESHBTOLLE I

T1-T2 T1-T3 T2-T3 NEE-T1 NEE-T2 NEE-T3 OSASEE-TI OSASEE-T? 0SASEE-TI OSASEE-NEE

PSP-P5F %% %% * % * 3% * % **k * %
FTO-FPTO" %% % * % * * %
E-E * *% * %k *% * %
AH-AH *
AH =Y * *% *% ke *% ** *%

{rnm) Tukeyv—Framer's test Significance #0005, ##p=700
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Table 7 TEREMZAEDRERMEL(BEEHAD

T1 T2
Mean SD. Mean SD. Wileoxon's test
SNA 824 31 827 34
SNB 854 30 821 32 **
ANB -32 25 06 27 **
FMA 310 61 315 54
Gonial angle 1354 99 1330 92

Total Facial height 628 89 628 27
Lower Facial height 542 62 537 40
Mandibular arc 303 52 306 4% *
QOPT/GVT angle 36 23 a5 22

) Significance #p<005, #+:p<<0.01

Table 8 TEEME R AEDIEEFRIZE (LK T BERESHAD

T T2 Wilcaxon's test
Mean S.D. Mean S.D.
Y-A 546 50 546 49
Y-L6 467 107 369 97 **
Y-L1 613 94 554 44 i
Y-B 577 74 491 69 :
Y-Pog 503 81 472 127 .
Y-Me 522 89 403 120
(mm) Significance #p<005, ##:p<0.01
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Table 9 SSRORTEICHITAEFROEHMZEL
T T2
Mean S.D. Mean S.D.

TPD3 54 56 63 66

TPD4 70 64 67 6.1

TPD5 82 65 67 6.1

TPD& 94 85 75 63

TPD7 112 6.1 8.1 6.5

TPD8 11.7 65 85 66
(rmm]

Table 10 IHESEERR LIUVEBHE DERHMEL

T1 T2
Mean SD. Mean SD.

Wilcoxon's test

PSP-PSP’ 239 56 180 438 * &
PTO-PTQ' 162 44 128 49 **

E-E’ 206 6.8 183 6.1 ¥

AH-AH’ 170 73 113 76 **

AH’ =XY 1169 69 1210 70 *

() Significance #p<0.05, ##p<001
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Table 11 i RI&IZH 1T HRIES0,E S VAHIDES
T'1 T2
Mean 3.D. Mean S.D.

Wilcoxon's test

={ESpO, 958 16 933 23 *

AHI 23 17 27 19

Significance #:p<005, #p=C001

Table 12 THEEFHBEBE. RESPO,H LVAHIERIABICH 115 HEERE

PSP-PSF’ PTO-PTO" E-E' AH-AH AH -XY SIESp0,  AHI

Setback(B)  0.22 018 0.01 0.14 -0.11 -0.14 0.15
Setback(L1) 0.13 0.1 0.01 0.01 -0.03 0.04 012
=Espo,  -028 -024  -0.18 0.02 -0.08 - -
AHI 0.35 047 050 -032 -0.12 - -
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