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18.0~28.8 kg/m* ¥ 21.8 kg/m* TdH %o AfAf
FIAMAKRFAMARESORRELGTEmMBL, ¥
RTOMFESIME IR U THFFED L2 2 3 LW
BER.

1. E&REF

T {5 % 121, 3.0 7 A J 4 & MRI (Signa
HDx : GeneralElectric Healthcare) % £ L 72,
BRI AR T~ Y R 7 L— 4 2 #H LEERR %
EE L7z WogBidr g 74 vy va—FEz v

-
—

720 i, VY — MEFM 3. 1ms, T I —HER
1.0ms, AFA4AE45mm, 7V 77 7 45°
Thb,

R H & A T SEME TR T N & 8 B KT T %
T2 58 M Tk iog Lz Sl o 20 FRHIC
2 WPl EDZEHE T O KL 2R L, 50 Ao
iR %2 0 L7z (KR o fdne 2.5 mifg / #) .

2. EjRY MRI (C & 2 45889FT R O 5F4f

A% U 7z e R oW T 2 [ L, Wifgo 7
—F 777 baEEOIIEmRE, R H FR R HEEI
Hi 5 72 & ONHIEE PHALAR O LB R TEREDZE L & v o
7o BRI 51T 2 W N IR O 4F BT W2 O W CEF
fili L 7=

3. EREEMT

SN 1 402k LT 50 AU L 7z e {5 1% 3
NTJPEG A A= VIZEM L TRAF L 720 BRAFLZ:
Wi % windows 7 I v Fa—F 24 A=V F—%
E LTI AR, EigHl{fohn 5 1 O TIZH
U % e & MRS e R DG IRE O 2 AL D 7K W i {5 %
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Fig. 1 Time series of six successive axial images of a swallow taken by a healthy volunteer, illustrating the dy-

namics of the tongue base and pharyngeal movements. Image at rest (1). Image at maximum pharyngeal con-

traction (4). White asterisk: Dilation of the retropharyngeal vein during pharyngeal contraction.

of pharyngeal frame : APF) % &Hil L7z i
» APF % (A), M3 KX BF © APF % (B)
&L, 100x[((A)=(B)/(A)] »oHMLMEE
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R LT O & L 72,

4. HREIHE

@ 4¢ #s (age), @Body mass index (kg/m?),
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Fig. 2 Schematic views of morphologic changes of the APF at the oropharynx level. A : Image at rest. B : Im-

age at maximum pharyngeal contraction. APF : area of pharyngeal frame. APF (A) : green colored area. APF

(B) : yellow colored area. T : tonsillar gland.

Fig. 3 Schematic views of morphologic changes of the PRS at the oropharynx level. A : Image at rest. B : Im-

age at maximum pharyngeal contraction. PRS : para- and retropharyngeal space. PRS (A) : green colored area.
PRS (B) : yellow colored area. Black asterisk: center of the external carotid artery at rest. White asterisk: center

of the external carotid artery at maximum pharyngeal contraction.

&, EERATE WIE & PCR AV E WEINIZ D - 726
L2 LI IEESCHHBIBIRICH 5 b A EEIT B0
72 (r=-0.21, r*=0.045, p=0.26) (Fig. 4),
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5 720 (r=-0.52, *=0.27, p<0.05) (Fig. 5)-
OFRAE DK & 1%, Mackenzie 4738 1 £ A3 11
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E M R X /Ml 58.5 mm®,  # K 584 mm®
T, F¥23303mm® Th o 720 L o 035 bk
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Fig. 4 Correlation between age and pharyngeal contraction rate. r : correlation coefficient. 7* : coefficient of de-
termination. p : p-value.
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Fig. 5 Correlation between BMI and pharyngeal contraction rate. r : correlation coefficient. 7 © coefficient of de-
termination. BMI : body mass index. p : p-value.
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Fig. 7 Correlation between tonsillar area and pharyngeal contraction rate. r : correlation coefficient. r* : coeffi-
cient of determination. p : pvalue.
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Fig. 8 Correlation between displacement of the bilateral external carotid arteries and pharyngeal contraction
rate. ECA : external carotid artery. r : correlation coefficient. 7* : coefficient of determination. p : p-value.
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ryngeal space. r © correlation coefficient. r* : coefficient of determination. p : p-value.
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Evaluation of Passive Motion around Pharyngeal Structures during
Pharyngeal Swallowing Using Dynamic Magnetic Resonance Imaging

Masahiro Haraguchi, M.D.V

Y Department of Otolaryngology-Head and Neck Surgery, Kurume University
School of Medicine, Fukuoka

The aim of this study was to analyze passive motion around pharyngeal structures using dy-
namic magnetic resonance imaging (MRI). We conducted a preliminary study involving 30
healthy volunteers who underwent dynamic MRI. Consecutive MRI axial images were obtained by
examining the plane parallel to the hard palate at the level of the anterior inferior corner of C2.
The area differences in pharyngeal frame during pharyngeal swallowing were measured as a mo-
tion index of pharyngeal contraction rate (PCR). Age, body mass index (BMI), tonsillar area (TA),
displacement of the bilateral external carotid arteries (ECA) as well as increase in parapharyn-
geal area were calculated at rest and at maximum pharyngeal contraction. In most participants,
the bilateral ECAs were anterointernally displaced by pharyngeal contraction. A weak negative
correlation was found between age and PCR (r= —0.21, #*=0.045, p=0.26), with no significant
difference. There were moderate negative correlations between BMI and PCR (r= —0.52, r*=
0.27, p<0.05) and between TA and PCR (r=—0.55, ¥*=0.30, p<0.05). There were moderate
positive correlations between ECA displacement and PCR (r=0.45, ¥*=0.21, p<0.05) and be-
tween increase in parapharyngeal area and PCR (r=0.54, r*=0.29, p<0.05). These results re-
vealed that pharyngeal contraction creates passive motion around pharyngeal structures toward
the pharyngeal air space.

Key words : pharyngeal swallowing, dynamic magnetic resonance imaging, pharyngeal
structures, parapharyngeal space, deglutition disorders
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