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MSCT imaging research on atlanto-axial joint in rotary functional position 7/AN Man-man,LIN Min,QIAN Qi,and
JIANG Huang-wei. Department of Radiology ,the Third Affiliated Hospital of Zhejiang Chinese Medical University ,Hangzhou
310005, Zhejiang , China

ABSTRACT Objective: To provide quantitative foundation for the diagnosis of atlanto-axial rotatory subluxation by analyz-
ing the various imaging features of normal atlanto-axial joints in neutral position and rotary functional position on the MSCT im-
ages. Methods ; Forty-one normal volunteers were examined by CT on the atlanto-axial joint in neutral position and rotary func-
tional position. By the observation and measurement of atlanto-dental interval (ADI),lateral atlanta-dental space (LADS),
VBLADS and rotating angle of atlas on dentate (RAAD) ,the imaging manifestations and anatomical characteristics were ana-
lyzed and compared. In order to compare VBLADS and RAAD and make a correlation analysis between different age groups,51
normal volunteers were divided into two groups: age younger than 45 years old group and age older than or equal to 45 years old
group. Results: The dens in neutral position deviated in an angle range of (3.22+0.89)°. The articular facets of lateral at-
lantoaxial joint in rotary functional position had rotatory displacement and the range of the relative rotation angle was (33.85+
2.79)°. Through the correlation analysis of matching data,it could be concluded that there was no correlation between at-
lantoaxial relative rotation angle and VBLADS within a certain range. There were statistically differences of atlantoaxial relative
rotation angle in rotary functional position between two groups. Conclusion: MSCT imaging in rotary functional position can
clearly show the anatomical structure and rotation function of a normal atlanto-axial joint, so as to provide a theoretical basis for
the diagnosis of atlanto axial rotatory subluxation.
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FrA 4l 4Tk 16 HERTE CT (P15, E-
motion 16-slice {8 ) JEATF41, EHIE 110kV, £
WGV 76 mAs, J2JE 5 mm,FOV176 mm, 12 ER
0.8, B, BRI BT 1 mm HE B2
CREALIFE J&5 Zb¥E T /5 F47 2 -1 5 £ (mutipla-
nar reformatting, MPR ) & 258 # (volume rendering,

VR),
1.3 Ktk

51 Bl B YA i S A St Dhse s (A2 R
JIBEREAL ) FH . AL ARSI F AR EMA IR , k%
R SEREIRTE L, PAMRZE 51T, ke
S it i ERVER C AKEBISUR , Befs2h
REAr S i o3l el 224 WS T T (A CT 4394,
HASELR A
1.4 W HS5%

B 1A 11T (] BiE (atlanto-dental interval , ADI) ; %&£
W R SR T, T R HERT S Y ) 2
SVRREHIS IR M SAE B 0.01 mm, Q0[E] 1,

W 2 M) e (8] B (lateral atlanta - dental space,
LADS) . LIIEH SRR A5 457 i s 2 e i
2, TERE L RS T TR 0 R R 2 5 TR A o e pig

Bl 1 ARG IE P ARt SEAMERTES TR S S 1 R AEE R (ADD 2 1.41 mm (CFAT£L)

2,3 MPR U IX IEH R TR

JREST RSO E R (P 2 BEER)  TEARRL R T T (120 3) 14 5 5 7 A M R N O 2 2 [ B g (I XFAT4%) , 2330 2.11 mm,2.46 mm
E4,5,6 EHUCEMERTRSS T P AUEL (A 4 HZ)  RHARIRAT S T S SHEAE R 02k (181 5 k) IR P4 HER (18] 6 PIA HER) TR i
i A IV A FEAHEAR O B £ B2, RNy 7.3

Fig.1 The distance between the trailing edge of anterior tubercle of atlas and the leading edge of odontoid (parallel lines in Fig.1) ,namely ADI,are

about 1.41 mm which is measured on midsagittal images of atlanto-axial joint Fig.2,3. The line linked by the midpoints of anterior tubercle and poste-
rior tubercle of atlas in MPR phase is chosen as a position line (the line in Fig.2). The distances between odontoid and medial margins of the left and right
lateral masses are measured on the corresponding cross section,respectively (Fig.3). The values of distances are 2.11 mm and 2.46 mm,respectively
Fig.4,5,6. The line linked by the midpoints of anterior tubercle and posterior tubercle of atlas is chosen as the first line (white line in Fig.4). The line
which passes through the midpoint of the leading edge of atlantoaxial vertebral body and the trailing edge of the spinal canal is chosen as the second line

(white line in Fig.5). The acute angle formed by the two lines (two lines in Fig.6) ,namely RAAD, is about 7.3°
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e R Z [ RS UG A 0.01 mm, AT 2-3

5 2 ) e 18] B 2% {f (VBLADS) : 2] LADS—-#45
fill LADS,,

BEMXHMEFI XS EFS A B (rotating angle of atlas on
dentate, RAAD) . 35 BUREAE R J5 25 717 i 2 AXHE
MEARRTZ P S S I R LR, XA Y
B P B A B A B M A T A R T RS
0.01°, tnkE 4-6,

1.5 Sil=eabsg

K H SPSS 16.0 Ze it 4% Firil 8 F s i 17 48
T, X RS B A A R JT s ADLLLADS
K RAAD Fdg 43 A7 IE ARG 5, P>0.05 F£oR AT
BRI, I EEH RAAD 5IVBLADSIH M
K H Pearson XUMKGEG L, X T4E R <45 & NAFIE =
45 2 WAL IA) e A B LU BRI S AR ¢« R, P<
0.05 AERAGIEE X,

2 #R
2.1 EHEREE LA e hEENL ADI A8 4k

A 51 B IE F NBERIAT 7 A BOe e D Re or
fdr, Horp 19 Bi7E 3 A ARA S ADL I O FE—
0, 11 1) ADI FE @ R ZS T 5 P S A 386 K8 LA
(0.05+0.01) mm, 21 5] ADI 78 iR T8 77
WS/INE M (0.08+0.02) mm, Z8M 7 AEAKS I | BT
WHPEIMAF A RS AR, W FOT TR RS, £
1B BB E A ST AL SO D RE L, ADI AR fb 2% 57
TGt E L, BARILER 1,

2.2 IEHWEEEAFFRREIVBLADSI
AR <45 5 1 23 B ARG =45 & (1) 28 il

F1 51BIEEEBEEPIARIEREINEENR ADI
Tab.1 ADI of 50 normal volunteers in neutral position and
rotary functional position

{ENIA ADI(%+s,mm) P95%(mm) Max(mm) Min(mm)
RV A 1.24+0.34 1.34 2.11 0.32
TERIWERENL 1.15£0.45 1.29 2.00 0.35
ORI 1.18+0.39 132 1.82 0.37

T8 J1 95% E M5 (P95%) F IR IEH A ADL WSz A Kl T Refi 2
ZEVERE EFR . Max K Min 435K IE S A bz ALK e Re D Re fr
ADI FRHR R A B fr/ M

Note : P95% represents the upper limit of reference ranges of ADI of nor-
mal volunteers in neutral position and rotary functional position. Max and
Min mean the maximum and minimum of ADI of normal volunteers in neu-

tral position and rotary functional position, respectively

A3 18 9 K 22 5] B0 H ST AN A A A S A e [ it
ASKERR , BE2E T e Ar FEAX M 56 T S L R A
3 FAN, FIVBLADSISR VLA ARk, 38 4 i ST R AR
IR 0 K5, RBHARIS =45 LA Ae i R AR
JITHERE 5 IVBLADS I3 B /N FARE#S <45 B4l (P<
0.05), HikhLFE 2,
2.3 IEHE B AN RIS B AHE AR X e £
B 51 BIIEH N5 HAEIE <45 B KAFIE =45 %
Wi, AT EL AR TRIAF % B N R A 78 ST 67 I
JHE A D R AFDU G F FE AR A . I ST AR AR ¢ K
9T AR <45 S SRR =45 S ERA ST
2R (P<0.05) , FPAREE I I, FERXAHEA XS
BERE FREW N, B AT AR AL 5 AR ST IR A
B EAHE, BRI 3,

Fx2 EEEXEEEANEEHEIVBLADSI

Tab.2 |VBLADSI of normal volunteers with different age groups
. E<45 % 20 (1%=23) AR =45 % 4 (fl8=28)
i IVBLADSI( x+s,mm) P95%(mm) IVBLADSI( xs , mm) P95%(mm)
LRRVA Y2 1.15+0.81 1.53 0.76+0.55 1.00
AR I 1.6020.85 2.01 0.80+0.84 1.15
LIS TR 1.63+1.33 2.19 1.06+0.75 1.38

T 1 95% B 43 i8R (P95% ) F7 IE 5 AR B VBLADSIE F 7 (i B el Dy e i 22% (I A L IR
Note : P95% represents the upper limit of reference ranges of [VBLADSI of normal volunteers with different age groups in neutral position and rotary func-

tional position

®3 EESEERRFREEREBNEERE
Tab.3 RAAD of normal volunteers with different age groups

fFh <45 2 241 (1%=23) RIS =45 2 2 (i1%=28)

s BEARHE AR ERE A (e ) 957161 BEARHE XGRS A (e ) 95l
RV DA 2.91+1.59 0~3.90 3.21x1.21 0~3.81
FRITIERE AL 35.19+3.15 32.52~37.85 30.30+2.59 29.13~32.47
LR IT RGN 34.98+2.89 30.48~36.48 31.51£2.79 28.31~33.31
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2.4 EWEEHE RAAD 5IVBLADSIAH &4

B e ST A R AE AT R T TR % A7 IVBLADSI
S B ME AT RS £ B2 61T Pearson AHICME 4T,
7 1EH 6 B ZH IVBLADIIR /NS B X G 1 e s oh g 1
AR (3R 4) , U0 S RXHE e i D e -5 14 28 ) Bk
PR 22 /M= 4R . NI — 2D AR 1l
PR AR 22 58 25 1 2 A B[] B S R EE EAR 2240 K
HIAAFAETRE i 32 B AR

%4 IEEEEE RAAD 5IVBLADSIHE XS 7
Tab.4 A correlation analysis between RAAD and

IVBLADSI of normal volunteers

X IVBLADS!| (mm) RAAD(°)
(Z31 v —
xts 95%7i [l x*s 95%7 [l
ERYA 12 0.80£0.35  0~0.96 3.22+0.89 0~3.90
FRIGERENS 1.2410.64  0~156  33.62+2.50 31.50~35.74
LRI 1254057 0~1.58  33.85+2.79 31.47~36.22
3 itig

3.1 RS

BERK S SR Sk R A 1 B A
B 4 NS BRSBTS S
AT P A S UL R DG SE T TR G . B0 I 61y A 8
Je TR REARE R ) Ay 10 T AF DG 1Y, 2 S FEARMI B OE Y,
P REMEZE AT M H R S T S5 AXHE o A Ak, 5
PX ST R e I A BN R s (R i, iy 58
PP FOREA MR SRS Hh 3R
) 7 IR T B X O (14 3 B e v R HE B
3.2 BERKHHEAEXT RS £ BN 7 ik i A PR

AR A CREALIFE J5 AR TAE RS XI5
PEAT RS F R AR o, 38 e IR A PG A e v 2
TEHCIE SEMERT S 45715 H i, AR R R W T e
FEMERT IS S5 TP L . AKHEME IR T P S S
B 2k (B = MBS ) 2R, 3K PR 2% 1 2R T T 1Y
BUAA RN R B HEAR R IERE f . AN /D2 R e UK
MERTZ: S S g Lk, B H i XA 51 15
R AR B R I, Horh 25 451 H 30 5 g
B, ZESERERERFAR, A/NFESX 100 fi
BN TR HE B B R AR B )2 A8 A A, e BIAK
HEPR 2 4 B 30 5 X (96% ) , 2247 43 XU HH A
I 40 151 (40% ) , IR I LA Cy 35 2 i 75 30 341 D 2 X
AT WA (ARG T T AN — R W, SRR BB
SERER UL AR 20 T R ] n AR
5, A RRE G T SRR B S I R 2 SR R
3.2.1 P K ThReN, ADI & VBLADS “& 1k

A 51 ) IE F AR IR S s S AR A e D fig

£ ADI (mm) OGS 514 1.24+0.34 .1.15£0.45 .
1.18+0.39, KAl ZER LG #E X, (HE&AH
P95%341<2 mm , H IR BRI MU DCTT W) & RL4F,
MUK, A 2E 00 2 25 S D\ — 7 1 B S e DA 22
PR ST AL A SIS T . E N2 B g
AR 151 461 1F 5 AR X 2Rk 157 Rk {3t Ji oz
g4 A ADI=2 mm JLZ ADI=3 mm M2FJ
A7, PLB SEHERE R I E 58 8 | 3X — 2 Wibn e I
PRI 2 AT, AT X 2Rk T 32 A o7 R 33 1 A
SEMEER, I B 45 SRAF A — R E AR, AT xT
ZIHE MSCT FH T 58 i, o = 2 J#4 1, A 3K
PRIUE T 25 R A T 14 2 OBk (B] BE AN X FR
TETEH ANBERCRH I AL 51 6] 40 BIFEAE R %8
fW#% , IVBLADSI(mm) 3 il 4 (1.05+0.84) mm, 2 #X
A S T G RTFR , JT Ta] B oA DL BH S B A | 2 PR
)R S8 AR AR A AT, Y 40 BIAEA TEEAS
15 e 52 RAF PHPERIE . ARBF50K 51 11E 5 AR
SRR <45 % AT =45 BT, LR RARE IS
By ANBEIVBLADSI M RAAD (1975 Ak B i3k 47 40 56 43
Mro G5 RFUAAERS =45 B 4HAE T 7 M e A R T
B IVBLADSIEY I /N TAE I <45 B4, TEALAR
IR, 2 PR 62.7% 51 H BRIRMNAS 7S | X 44 5
MG, SETMET IR R 3, Lee BRI
To K& & W HLAEA IE 8 A0 1E 5 A 549% 4776 XU
LADS XK, XS5 45 FBUE AR ANIA] | nT AR 3
T U B (B) BE AN X RRAE G R B8 I, 7RI IR
TAES, ANBEERAARKEE 1 2 Bk 8] FE 22 (512 W FEAX
KT, 2 i R B BEIR YT, TR A A I
PRIEIR FARTE LA A I, 5P PR A ORR B A
AR DR e 3 AT N R R AL, X5
XTI T2 600 B, X IRIA Y A W
fRFEN, Z2HEEE RS Y ADIS5 mm B )
T A BRI 2 D RERR AT, BRI T ARG 1Y
BN,

3.2.2  EARMEAXT e A ARE AR
WA ST A 1R SRS £ T 95%3 Bl ly 0°~3.90°, #F5T 4K
P i BIAE I AR ST AT B HE AR IR S A — 2
MITEEE IS, I PR TAE AN BE R BT H A o 37 A7 A
KT IEH U =AM 2 W R e AL, (ERAH 5ESC
[ S1= T £o s v T ERVA AL NS 1 A B i WA
AN S FBE RN IE A O, TR EERR ST 2
R RIEE S DIRR AL, FEAROCTY Z (A (%
FEmA AR IE T IS T Al R T S5 ) i okt
BE R ST E G 2 AL 1 1S R IR T RIS ) e
[ e £l 22 D 2 A, T DU RO AR 3k
o PR (e 07 B e 1 5 ), tmT oy
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L BE 95% Gy 31.50°~35.74° 31X — M 45 S 5
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SO IE R N EERCOC T Rl 0] % e KA HE g 47°,
BODARAE IS R0 21 I EH S e AR i
FE R 30.20~45.8° ARHBITEAREF-HI4E RS
46 % AEIRAHR R, Al B2 T B 5T 45 R A
PRGN EE RN 2 — XA E AR R A
XS FREGETT 270 HT , 15 H BB AR B O, SEAX A
(3] FRIAEX Y Sl YRR/ | DA TTTRE R TR £ HE 722 /N
25 BT IR RSO 51 1 H R R O
177 MSCT Drfigfif s, RWIEH WA ADI<2 mm
(P95%) , P F MM [T BE AN X Bk A F 757 B X A ] /)
F VR I MS AN B3 0] B A DA R ST > A2
TR IRAL S Wk HE . Ah, i TSR (] ) 45
B R OIREA AL, Gort a5 RAAAE R R 75 1 5
SEMMIAEA R GE— BT, e, S H TR £
BEMITT ik IR T A DL e R K B A H R S
SRR, SR WUAT A | TR PR SE Al O IR 2 TR AK
AT i SR AR SCHE
% 3k
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