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A CEPHALOMETRIC STUDY ON CHANGES IN PHARYNGEAL AIRWAY SPACE,
TONGUE AND HYOID BONE POSITIONS FOLLOWING
THE SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM

Bong-Wook Park, Jong-Ryoul Kim
Department of Oral & Maxillofacial Surgery, College of Dentistry, Pusan National University

Purpose : This study was aimed at measuring the changes in the hyoid bone position, tongue position, and pharyngeal airway space

in subjects with mandibular setback osteotomies.

Methods : Twenty patients were evaluated retrospectively for their changes in pharyngeal airway space, tongue and hyoid bone
positions. All patients underwent surgical mandibular setback using bilateral sagittal split osteotomies. The cephalometric analysis was
performed preoperatively, and 1 week, 3-6 months, and 1 year postoperatively.

Result : The hyoid bone moved inferiorly and posteriorly immediately after surgery, and it returned to the preoperative position dur-
ing follow-up period. The nasopharyngeal airway space was not significantly changed after surgery. A considerable decrease in the
oropharyngeal and hypopharyngeal airway spaces following mandibular setback surgery was found. The upper and lower tongue was
posteriorly repositioned immediately after surgery. During follow-up period, the hypopharyngeal airway space and lower tongue pos-
ture returned to the preoperative positions, but the oropharyngeal airway space and upper tongue posture were not significantly
changed. The position of pogonion remarkably changed to backward immediately after surgery, but slightly anterior advancement was

found during follow-up period.

Conclusion : Immediately after mandibular setback surgery, the oropharyngeal and hypopharyngeal airway spaces obviously
decreased due to posterior and inferior repositions of the tongue and hyoid bone. During follow-up period, lower tongue and hyoid
bone returned to the preoperative positions, it was related to advancement of the pogonion in this period. The narrowing of the
oropharyngeal airway space and posterior movement of the upper tongue posture were relatively permanent after mandibular setback
surgery. We suspected this phenomenon had an influence on maintaining the total volume of oral cavity against mandibular setback.

Key words : Tongue position, Hyoid bone position, Pharyngeal airway space
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Horizontal plane (FH)=} Pterygoid fissureol| 4] FHoll 4242 W&
Pterygoid Vertical Plane (PTV) ] &3}l th A =9 91X+ FH9}
PTV, 18] 2. Mandibular plane (Mn)3}¢] 72 2 243191, 8 9]
A= AU SPERLTP)E Yiro] W3lE AS 319
ok QIFH 71 =g WL (Nph), 915+ (Oph), 123 &
AFF(Hph)Z Wrol st E A &L, 229 ASH
Flo Al FHRIFH ] FAPPW)E 4otk 7o) W3t
b 575l Zole MalE Hoky ANSPNS-Pe 7}

= PNS-P %t

ERsE S4ste] A Hshid o] wishE A4 skslth
Th2 2 ZAel A ARE-E Al S8 E o] thFig. 1, Fig. 2, Fig. 3,

123 Fig. 4).

PTV-Hy 2 €] A-uAoIA PTV 714 o] 474 7 2],
FHHy 429 220 A FH 71A) o] 207121,

Mn-Hy : A Z9] AR ol A 512} H (mandibular plane) 7}4]

o 47

PTV-pog : pogonionol| A PTV71A] o] =24 7 &].

Nph1(Nasopharygeal space 1) : 7-7}| % H (palatal plane)& <1 74-&
] 1] (posterior nasal spine)el A <154 (posterior pharyn-
geal wall) 14 71x) &) Az,

PPW1(Posterior pharyngeal wall 1) : Nphl line& 38178 uj
AFEFH A FFe) A WEAA 2 A,

Nph2(Nasopharygeal space 2) : S15-7]] A o] 2] o5&l FH
ol FaetA Ae & W AFFHAA ] AW, (A7)
o5 FHIFHAA A7 AR e A (PNS-
P)e] o] 5 H o= Fitt)

PPW2(Posterior pharyngeal wall 2) : Nph2 line& $HF<17A]
FEo) N AR A HAAA ) Az,
Oph1(Oropharyngeal space 1) : -7 2] # 3} (P)oll A FHo
oA de 1o AFAH(EE A7AR)AA 2
#7742 2] 7 2m.

PPW3(Posterior pharyngeal wall 3) : Ophl lineS 31}<d 24
FERo) A AR A HEAA L Az,

Oph?2(Oropharyngeal space 2) : 3}t ™ (mandibular plane)2-
T AR 9 AFAYEE A 7IAT)NA AFFH
A 2] A g»,

PPW4(Posterior pharyngeal wall 4) : Oph2 lineg& %43}
QAT o] N AFe) A HHARA e Az,

PAS(Posterior airway space) : B pointol] 4] goniong- o] A& &
YO A% o AFAH(EE A7 AR)NA AFFH
Ao Az,

PPW4' (Posterior pharyngeal wall 4') : PAS lineS 31} 123} uj
QU F| M AZ A HAA Y A,

Hph1(Hypopharyngeal space 1) : Al W&l Z32] A A Ao
A stetme] FAs A 18 0 AFAHA AT
A 9] A,
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Fig. 1. The measurement of hyoid bone position

Fig. 3. The measurement of tongue position and posterior airway space(PAS)

AFFHA B2 A HH7HA o AE».

Hph2(Hypopharyngeal space 2) : Al HA| 7 32| A5t dol
A st we] Hals A 19w ATAE AFEY A}
ole] A,

PPW6(Posterior pharyngeal wall 6) : Hph2 lineg 31178 uj
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PNS-P : 5-1]=(Posterior nasal spine)ol| A 11711 ¢] 2 3P A(P)
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Fig. 2. The measurement of soft palatal length and palatal axis

Fig. 4. The measurement of pharyngeal airway space
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TE AYE 05mm7iA 181 24 05 744 34 stk

.

7} A FFEA BEAA 9 7F A7) 2po)] o) dt 3t
o] Table 17} Table 2¢ 7}7} vebt Stk

1. =2

>
re

FIR| Bis}
PTVo tidt A< A=
3.0mm=z 59mm ZHlo]lE F]o]
=]

Abole] 1.9mm Aol

Ll

LA 29mmel A F£H 5 -
Rom(P001), 545 3~671¢
3} (P<0.01), & 193 thA] 21mm A



Table 1. Mean and Standard deviation

si%t HES BN H1F FLOISEE M3 5 &

T0 T1 T2 T3
Mean+SD Mean+SD Mean+SD Mean+SD
PTV-Hy 29465 30164 -1.1+64 10+6.6
FH-Hy 918482 99.3+95 93.1+85 919495
Mn.-Hy 82145 118+64 80+6.1 76+6.1
PTV-Pog 56.8+6.1 496+58 512453 519453
Nphl 250+24 243124 250422 250+24
Ppwl 102429 96429 96+29 9.7+27
Nph2 19.74£33 186124 181124 182426
Ppw2 82423 84420 81+18 76124
Ophl 184455 138+36 139+37 141430
Ppw3 40+15 44420 41413 41+12
Oph2 133435 103+2.7 111423 114428
Ppw4 46+18 54425 42+11 43+10
PAS 125431 93+19 100+21 103+19
Ppw4 39410 48+14 39410 39+11
Hphl 139+33 114+28 121+30 131+26
Ppw5 57+17 65+14 58+12 56+13
Hph2 178457 129+45 166+5.1 17.7456
Ppw6 52415 53+15 51+13 52414
PNSP 39452 370452 35.945.0 3B.7+47
ANS-PNS-P 1200454 1223149 1223450 1220439
UTPPTV 105+45 159+42 153+38 150+42
LTP-PTV} 181+49 25452 20.7+48 194+45
TO : preoperation T2 : 3~6 months after operation
T1: immediately after operation ~ T3: at least 1 year after operation
(within 1 week)

Hho] £310](P<0.01) A4 02 &3 1o M= & 2. Pogonion®| 2|%| {5}

g 1.9mm $rko]FH el 2(P<0.05) A 3-H 1 AL o=

o5 Wil A= 2] 922 Ity 2 5 Ak PTVel 4| pogonion Ao] ] 72l 444 % e 73mm 1}

FHol o st 229 9121 20 9L8mmel ) $&4F  cl§(P00) AT} 4 71be] 5424} 7175k 23mm A

99.3mm= 7.5mm s}io] F 53 2 (P<0.01), &5 3~67] Y Aol o2 335IH o (P<0.01), o]+ &5 3~671¢Y Aol H4

ol 93.Imm=E 6.2mm AHuro] & 819 7 (P<0.01), %3 1d o] 4o 1.6mm 3] 7] &}o] (P<0.01) 1% ¢] 3 A B} 2kt

A Tl 12mm RO 2 o] F5ted(P<0.05) =9 AR 3

stttk 3. HIQIFR J|=gke| #H5}

slepguid] tgk A2e) 9AE 41 sammilH FE4F

11.8mm=z 3.6mm &}1¥o] &3} (P<0.01), &5 3~67] 4 Alo]ol
= 80mmE. 38mm o) 310l (P<00L) %49 A E 31715
9Oom, $4F 1dol g FAIAE F21T B8 Wt 93l

b, A2 st delse A% 0, ez AA Y
olF< Btk ofd $1A9 M3le FHRA NTES s
o AAZ AT AT A (A A AR WEk=
H A O] BAIZ|(FES 3~67HY Atol)ell &9 A= g
3 AT AFFHoRE Fa IdFdE 448 345
A g3kt

<7 Nphle] 250mm, Nph2= 19.7mm= 72} A2 5 oH 4
&A% 243mme} 18.1mm=E °F7F 7H4 (Nphl; P<0.05, Nph2;
P<001) &t th7F Nphl2> &5 3~67§ 4 Atold] &4 7=
FO 7 3 &R H Nph2e 749 e 2 3 F A Fof &
1930 = & v 1.5mm 7| = o] 7+4 514 thP<0.01).

4. FRIFF J|4o| H3}
Ophle = A184mmolA &2 3 138mm=E 46mm 74 3}
ATHP<0.0L). 1% FAZAL 717kgoll= e Wshrt 42

A ot AR o2 el FEl 2 39 8HA] B ATHP<0.01).
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Table 2. Matched paired t-test

0TI TIT2 T2T3 073
(1) (1) (1) (1)
PTV-Hy 6.206* -3.057¢ -3.15¢ 2.350*
FH-Hy -1.216¢ 5.993¢ 2347 -0.123
Mn.-Hy -3.65* 4.639* 0.608 0717
PTV-Pog 11123 -4.839* -1.961* 7.164*
Nphl 2480 -3.339* 0 -0.111
Ppwl 0.995 0.074 -0.609 1417
Nph?2 2.762¢ -0.085 -0.083 3.052¢
Ppw2 -0.587 1038 1389 1463
Ophl 3923 -0.105 -0.299 5.005*
Ppw3 -1198 0.841 0.301 -0.120
Oph2 5429 -1.823* -1.055 4.909*
Ppw4 -1.798* 2015+ 0.736 0.716
PAS 5.969¢ -2.204 -0.859 4,039
Ppw4’ -2.872¢ 3.655¢ 0181 -0.156
Hphl 3176 -0.8%9 -1.925% 1438
Ppw5 -2.792 3332 0717 0353
Hph2 5115 -4.898* -2.126" 0277
Ppw6 -0.357 0507 0.252 0
PNSP -5.435¢ 2063+ 0533 -2.383*
ANS-PNSP -2.440% 0.052 0470 -2.304#
UTP-PTV -6.154* 0.862 0.370 -5515*
LTP-PTV -4.602* 2.032% 2.708* 2529
TO : preoperation T2 3~6 months after operation
T1: immediately after operation T3: at least 1 year after operation
(within 1 week)
*: significant at the level of P < 0.01
** . significant at the level of P < 0.05

Oph2:= <4 133mmol| A &4 % 103mm=z 3.0mm 743} AYY, Fe3 1dolAte 717k tA] L.i1mm t =713+
aL(P<0.01), 2 A 3~670F 7] 7}+el 0.8mm 7o) 5(P<0.05) (P<0.05) A2 &9 7|E3F0 2 3|5 35}4] th(P<0.01).
SF ot ol 1% 91 4-E WA sl i 2 4 ik
L YA FHZAIZE Sl = 513 WEk) glo] el 6. slo| x| it
Fol 7o) B2 57)elA ehgkTiP001).

PAS Zr2 &7 125mmolA <243 9.3mm=E 441 AR AFHA o JAE A3 UTP-PTV gt &4
(P<0.01), 3~67) ¥ 5 10.0mm= 27k F7} 3} A ¥H(P<0.05), o] = 10.5mmel| A & A3 15.9mm=E <7} &3 21 (P<0.01), © —‘5 -
GO BRAAE B3 BT 4 ok BB R Al SAF AR R FHIES oolah OE AL
heole Wb gldlen 2440 % Fo 1dFdr 49 71 AR A s BAACE F9 A %%EP. wt
FH = 3] 8kA] e krH(P<0.01). g FEA S Sl TH 89 e Fef Ido)idol Ay

T & 92 AR LYTHP<0.01).
5. QI 7| T2te| s} SRee) AFRHe AAE A LTP-PTV ke &3
181mmo| A &2 5 225mmzE Z7}18F % 2.1 (P<0.01), o] = 3

Hphle %4 139mmol A 5223 114mme A5y o 8447 £245 4dmm 0 2 o] 53 A& ovjsteh, &
(P<0.01) #= 189 % 131Imm=E A9 7|=ES 38 3190 & 3~671 €% 1.8mm Aol E &} 12 (P<0.05), thA —?% 9=
(P<0.02). 1.3mm A "ol £ (P<0.01)5}e] <ol ]3| 13mm Sulo] =

Hph2t= <4 17.8mmel A 44 % 12.0mme #4353 tHP<005). 3141 o) = 1%9] #9432 ol A= &7 ¢l 9%)¢}
(P<001), < 3~67H4F 3.7mm Z7}ate] (P<0.01) 166mm= = Aol 7k it wekA detite 49 AR §l¥ a3 A3
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