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Table 1. Data on patients with sleep apnea syndrome

Case | Age(y) | Underlying Presence | Presence of Past history
& disease of apnea during of
Sex obesity examination | operation
1 68/M simple obesity O
2 75/F simple obesity O
3 62/M syringomyelia @) UPPP
4 60/M myxedema ©
5 70/M Shy Drager syndrome
6 10/F Prader Willi syndrome O Tonsillectomy
7 67/F simple obesity O
8 76/M cerebral infarction ©
9 57/F diabetes mellitus
10 50/M simple obesity O

O ; Presence of obesity.

© ; Presence of apnea during examination.

UPPP ; Uvulopalatopharyngoplasty.

Nasopharynx (N)

Velopharynx (V)

Glosspharynx (G)

Hypopharynx  (H)

HB : Hyoid Bone

SP : Soft Palate

HP : Hard Palate

T ¢ Tongue

E : Epiglottis

PPW : Posterior Pharyngeal Wall
Tr : Trachea

0 : Oesophagus

Fig.1. Sagittal shematic view of upper airway.

|, A5 4 ZAE 10mm TTw» (15H00
AFy 4L 1L138), 180 delay time
W15 [E (GF30 %) it L TR L 7z, HEAR
2 77 13 didzepam 10 mg % 7z i& hydroxyzine

25mg BHE TITVy, FEROBZIX, MRILITE
F A MRESHEO~Y Y vy oy b R EEEICE
X, ZFOMRE=Y —IZXVITRoT, E2,
ZEEQIV IR NRED LD, &FIT

19914E11 4 5 A3 19924 2 A17HEGET
BIRIFERSE T683 KFrivaMI36-1
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MEEARPFREIFIRAE (R AL DB 8 MRI (1)

Gd-DTPA & 10 51 fTo7%2, 2D L3zl
THBoNLHOEREGRE Y € — N THE
L7z, i, REDOEIZIZ, #EEICT5 03
2700, ABERHB TR - 7.

2) Wtk

FRE® FigldZ &< 1, FIEEE : Naso-

pharynx 2 ; HIREEL OES (B OB -
Velopharynx 3 ; HIREEERH R (FIREE)

Glossopharynx 4 ; & WA 58 : Hypopharynx @
4 R, ENETNOEMLICDOWT 3 AD
MRI OFFIEDEFICL D, AR, BEIRAEE
LEERZ O D, BEE MEIRATICIZEE 7%
<, EERRIC F[EOENTED NS b0,

CHf ; MEIRATIC LREORENH D, HEREIC

FAZE L 22 b D, DE EIRATS & b EZEN
HoNsbD, O4FCHEL I,

i ES

EWREE BBl AFFTHD, EEIZZHD S
oz, BOBTIEABZ2H (20%) @
HATHD, BEEIF 4 B (40%), CEEZ 4 41

(40%) THotz. FIREIZAFE6 B (60%),
BEE3HI (30%), CEE14I (10%) Thoi-.
TUREE X AFES B (80%), BEE2 I (20%)
ThHo7z (Table 2).

MEAR BT IS IR IAL BT T E 72D 1 4

(40%), S5IEAITHYD, PRASERMLIIEOELH

Table 2. Summary of MRI findings in 10 patients with sleep apnea syndrome

Case N v G H
1 A B B A
2 A B A A
3 A C A B after UPPP
4 A C B A
5 A B A A
6 A A A A
7 A C C A
8 A A A A after tonsillectomy
9 A C A A
10 A B B B

N ; nasopharynx, V ; velopharynx, G ; glossopharynx, H ; hypopharynx.
A ; No abnormalities both before or during sleep.

B ; Pharyngeal obstruction only during patient’s sleep.

C ; Pharyngeal constriction before sleeping, which became obstructed dur-

ing sleep.

D ; Pharyngeal obstruction both before and during sleep.

Table 3. Comparison of the sites of pharyngeal airway abnormalities both before and during sleep

N \Y% G H Total
Before sleep 0 4 1 0 5%
During sleep 0 8 4 2 14 % %

N ; nasopharynx, V ; velopharynx, G ; glossopharynx, H ; hypopharynx.
% Total number of the site of constriction.
* % Total number of the site of obstruction.
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Table 4. Distribution of pharyngeal obstruction in patients with sleep apnea syndrome

Level

n

Velopharynx only

Mixed type of obstruction
Velopharynx +Glossopharynx

Velopharynx + Glossopharynx + Hypopharynx

Velopharynx + Hypopharynx

4, EREB1IHITH-7, LrLINsiZ
SRERIL b CRTHD, BEERED SNEHo
7o (DEEIZ0). EEIEZRTIX8HI (80%), 14 %K
RICEAZEDRS 57z (Table3). FAZEODH 2
FEGNE, 26, BOBEMcED sh, HAs
8 341 (37.5%), BAESHI (625%) T
BHote. BEBONERIZ 3 FINBOET+FHR
o, 1 EIHME EE -+ EHARE -+ TR, 141
BOZE+ THE CH - 7z (Tabled)., %7z,
RERRET O PeA2Eb iy & MEARG: OBAZEE I —2 L
70X 28 GERIT7 £ 9) OATH-Tz (Table

2).

UPPP i OfI T, #%OEH+ TIHED
BEETHY, RHEEE OERCIXERRTE &
b HEE I T2 (Table 2),

fE B & 7R

SR ik EEIREREMERE R (ES 2)
HEECIREY IIFD shizwyt (Fig2-a),
BERRAR 12 I3 O E SR T L, REAREE G
Liz70, BOSEHCERENFEL TV

Fig.2. Sleep apnea syndrome (75-year-old female). a ; image during awake b ; imaging

during sleep. No abnormalities were noted in her awaking. During sleep, however, the relaxed

soft palate hung down and the posterior wall of the pharynx was also swollen, resulting in the

obstruction of the pharyngeal airway at the velopharynx (arrow). (Nasopharynx ; A,

Velopharynx; B, Glossopharynx ; A, Hypopharynx ; A.)
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Fig.3. Sleep apnea syndrome (62-year-old male). a ; image during awake b ;imaging during

sleep. Although there was no obstruction in his awaking, relaxed soft palate hung down to

obstruct the velopharynx during sleep (arrow), hypopharynx was also obstructed (arrow-

head). (Nasopharynx ; A, Velopharynx ; C, Glossopharynx ; A, Hypopharynx ; B.)

Fig.4. Sleep apnea syndrome (10-year-old

female). No obstruction occured in the pharyn-
geal airway during her sleeping. (Nasophar-
ynx ; A, Velopharynx ; A, Glossopharynx ; A,
Hypopharynx ; A.)

(Fig.2-b).
ynx B, Glosspharynx A, Hypopharynx A]
62 7% B ERFFECEERERE GER3)
UPPP flite DIEGITH 5. Mk DIEFR DTk

[Nasopharynx A, Velophar-

Z2RFD oot HEERFTIIEAZEIIED
siewnh (Fig.3-a), EIRAFICI3HK 0 H5thiE
TEL, BOBMHAEL T35, 1 TIHE
DOHAZELRD 5N 5 (Fig.3-b).
ynx A, Velopharynx C, Glosspharynx A,

[Nasophar-

Hypoparynx B]

107 =M EARFFEIRIREREE (GER6)
R AT R Ak U 72 ERITH 5.
K TRERAIRE A TH 523, [EIRRE, E&RE
DEAZE IR D &5 iz v (Figd)., [Nasophar-
ynx A, Velopharynx A, Glosspharynx A,

Hypopharynx A]

% e

Guilleminault 512 £ V2B & L7z SAS 13,
HERKRIC 10 LA EoBSKOFIES KB L TR
D, ZTORREH 7R OMERF I 30 [ELL_EFRD
SNDHEEXBTT SN BEBRFETH S, F4E
DEDBEMICE <, BBRASND I EHRH,
REEC IR EE LTS Sz, RS
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Clinical Application Ultrafast MRI to the Sleep Apnea Syndrome
(First Report)
- Evaluation of the Site of Obstruction within Upper Airway -

Yuji SUTO!, Kiyoshi NAKAMURA!,  Terumi KATO',
Toshikazu MATSUO',  Hiroyuki FUJIHARA',
Takeshi YAMANE!, Eiji HOSHINO?,  Hiroyuki NAKAYASU?,
Yuichi INOUEY,  Yoshio OHTA!

'Department of Radiology, Tottori University Faculty of Medicine
36-1 Nishimachi, Yonago, 683
2Department of Third Internal Medicine, *Department of Neurology
‘Department of Neuropsvatry, Tottori University Faculty of Medicine

To evaluate the site of obstruction within upper airway, we observed the Turbo-fast low
angle shot (FLASH) imaging, in 10 patients with sleep apnea syndrome (SAS) during wakeful-
ness and sleep. After intravenous injection of Gd-DTPA (0.lmmol/kg), sequential images of
pharyngeal portion were obtained in midline sagittal section. An imaging protocol was 1.13 s per
image with a Is delay between images, for a total of 30s. Then sequential images were displayed
in a cine on C. R. T..

In eight patients, upper airway obstructions were present during sleep, while narrowings were
present in four cases during awake. The sites of obstruction were located at the velopharynx
exclusively in three cases, velopharynx plus glosspharynx in three cases, velopharynx plus
glosspharynx in one case. velopharynx plus hypopharynx in one case, respectively. It was
concluded that ultrafast MRI had an important role in evaluating the sites of obstruction within
upper airway in patient with SAS.
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