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Fig.1. A healthy volunteer. Several phases of a serial Turbo-FLASH
images shows good contrast of spinal vertebra, CSF space, and spinal
cord (a ; flextion, b ; neutral, ¢ and d ; extension).

REBIXITIFFTHIEATRE T do o 7o, EHRINEREERE 1X
—EHBREV 0.8 THo /ey, EEHHETO
AR FRERE I, EffIcaY NI AN EDOT S
728 @ preparation pulse 2> 5 DFF L REfEH 5 %
72, 15 [EHR{R TIXSEEIT 53 ORI E L 72,
2) EEAIT O

(a) Turbo-FLASH iz & 2 HEEEELOE
2 REflcEsnTRAER S Table1 12
AT, &R E U212 609 11 4 ¢ ik Turbo-
FLASH Shf8E & OFT Rz HIE & URIEE

AL OEIRE D 75 > TIEEISF BN RE DBIZ DS AIRE T
Hoteds, 14 (case 7) TREFEHOHIELE T
+5ThY, BRRNLHEIIREL Lz, SE
DFH TRERE#E L THIEL, »O A
HHE (b2 VIERE-HFHRITE) ORMEICHEM
EREECK LB LI b O2HEBTED D &
HEL 72, PRI T T EED S - F5ERNIX
11 i 5 BT, BIREOAE CHEEMNEL TS
BIEB =& 5 L EHBEEEORT R 11 4 9
BNIEIML 72, FEaE M O RIHEIRE V3

19944F 8 H31HAH  19944F11H 2 HEkET

BIRIFERE  T060 FLIRTHAERKILISSEAETTH  ALEERFEFIREHREL  mEEem
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Table 1. Characteristics of the Cases and Findings by SE and Turbo-FLASH MR Imaging

Pt. Age Clinical Cervical MRI SE Images  Turbo FLASH Images
No. Sex Diagnosis Symptoms Position Cord Compression Cord Compression
1 44 AAD irritation of FL - -
F (traumatic) bilateral foot NP - -
EX nd -
2 68 AAD neck pain FL anterior anterior
M (RA) NP - _
EX posterior posterior
3 76 AAD abnormal sensation FL nd anterior, posterior
F (RA) muscle weakness NP anterior, posterior anterior, posterior
of extremities EX anterior, posterior anterior, posterior
4 47 AAD spasticity of right FL anterior anterior
M (RA) arm & leg NP - -
abnormal sensation EX nd posterior
5 50 AAD headach FL anterior anterior
F chiari right arm pain & NP - anterior
malformation  irritation EX nd anterior
6 23 os odontoideum occipital FL - -
M headach NP - -
EX nd -
7 61 AAD irritation of FL nd insufficient motion
M (RA) bilateral foot NP - -
EX nd insufficient motion
8 33 AAD neck pain FL nd anterior
M (traumatic) NP - -
EX nd -
9 62 AAD bilateral arm FL nd anterior
F (RA) irritation, muscle NP - -
weakness of legs EX nd posterior
10 63 AAD tetra-hyperreflexia FL nd anterior, posterior
F (RA) Hoffman’s reflex NP anterior, posterior anterior, posterior
EX nd posterior
11 18 chiari neck pain FL nd anterior
F malformation  sensory disturbance NP anterior anterior
of right arm EX nd anterior
12 61 os odontoideum neck pain, Babinski FL nd asoerior
M occipitalization sigs, hyperreflexia NP anterior anterior, posterior
of Atlas of left arm EX nd anterior, posterior

AAD ; atlanto-axial dislocation, RA ; rheumatoid arthritis,

anterior=concave deformity at anterior surface of the spinal cord
posterior =concave deformity at posterior surface of the spinal cord
- ; no compression nd ; not done

Ex ; extension, NP ; neutral postion,

FL ; flexion
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14:=NOV=3]:
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Fig.2. Sixty-two-year-old female (case 9). Atlanto-Axial dislocation
due to chronic rheumatoid arthritis. Dynamic Turbo-FLASH image
shows no spinal cord compression in neutral position(c). But serial
images demonstrate cord compression by the anterior rheumatoid
nodule in flexion(b), and posterior cord compression by the posterior
arch of Atlas in extension(d). (a ; SE image in neutral position, b-d ;

Turbo-FLASH dynamic image)

B onizp% Table 1 IR TH, BHEIA»S
DHEBED AT, #Bf BEERS) cLsE
HESINZBIT»SOEER L bR IER LS
<, BRERUIET 8 Bl 5 Flca LI (Fig?, 3).
(b) ok OXtE  SEOKREBITIE
ITEE 3~ & B REREE R & M1 T L TGI8 72 0 o
72728, FEERIID X v SE i T 58T86 CrEEE
BERITL Tz 64 (case 1-6) 12DV,

SE #:Eif5k & Turbo-FLASH BIEEE &7 RoOxt
HrB kot 5BICHIER% 2138 EE L,

4

L B 1 2 FEEOFMOFT R IT—H L
Tz, F—8ud 1 Floa o SE &gk
H &R CHEMEEER 3L, Turbo-FLASH
BRCHEER 5S> IHEFITH -7z (caseb), &5
12, SEETHRMOALPRER L1726 %E
BT b EAEEBE D FEEAT RO IZIZ RIFT
o753, 14T Turbo-FLASH EH DA
Fo o OEHENRIHI N TH 2 BFER L 50|
EDR—E % A7- (case 12, Fig.3).

(c) MFEHERDERE O #HREROE
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Fig.3. Seventy-year-old female who has occipitalization of Atlas, Os
odontoideum and fusion of C2 and C3 vertebra (case 12). T, weighted
SE image in neutral position (a) demonstrated mild neural compres-
sion at anterior surface of the spinal cord. The posterior surface has
concave deformity but posterior CSF space seems preserved. Turbo-
FLASH dynamic image shows anterior neural compression in flexion
position(b). In the neutral position (c) and extension(d), pinching of
upper cervical spinal cord by antero-posterior bony or connective

tissue was suspected.

£ & Turbo-FLASH BfEE &z & 2 FHEEE
FFRZNHMET Lz, & & b MRk o372
, BMEZ ECRMEROAZE L 72441
(case 1, 2, 6, 8) Tix3 @I CTHEEEE R
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Bi77 7% &ALV OV OFEREER & A & 7z 8
T, FMOMENE CFEAETH > 72 141
2L THIT, BH»SHBEOWT AL OME

THEHBEEEROBE S Wz,

Z =

FHERZ O TIL, WEDOAREE DR
FRE 3 2 EaE B L CEhRERHi N R T,
MRI 22T b ZDHEAELIFHlI S LT 502,
U UIERD A ¥ o x.a—i gradient-echo 2
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Dynamic Imaging of Disorders at Craniovertebral Junction Using
Fast Gradient Echo Imaging
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We have investigated the usefulness of Turbo-FLASH MR imaging in the dynamic evalua-
tions of the disorders at craniovertebral junction. Using this fast scan program, serial fifteen
dynamic images of the midline cervical plane could be obtained in 53 seconds, while the patient
had very slow autonomous flexion-extension movement. Twelve cases including atlanto-axial
dislocation, os odontoideum and Chiari malformation were investigated. The dynamic images
could demonstrate findings of upper spinal cord compression which correlated well to the static
functional SE images. We conclude that ultrafast MR imaging shows promise as a covenient
dynamic evaluation of craniovertebral junctional disorders.





