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IEH NIRERE AL Pulley ZhEEAL BRI ZHAS
HEILIR BT 5T
X | IAE TEX

[HE] Bf HIREEABRRESHNISUILRMEBMRDL FENL Puley (GFE) MThREMENL
&, HiE RAW[IFAHE Sonata 1.5 THSHMRIERHN, KMABRESNHNEMRIEAR, K20
BIEEAN (Q0HRHE) BRERIFAENM & B3, T, W, 5% 20 FiEE THERAY BREE TR 2 MR &
%, PABRBRGUO RSB =445 %, W Scion Image E¥ BB N BXK 44502 & EmBERE
BHIHFKTFEN. BEOKFHNE BB IOREE R .G, RIEAZEE BUSERE R O ER
HLEBFFE, S5REGBBEREEHIEN . SPENEEERBERK RN E. TEVEREZE T
KHBTMRERM— &, BNZEN Puley MITREMENE . XF4 £ EHNL Pulley A% T HRER 4.0 AR BR{E
(X, Y) #4174+, &R WA Pulley L THRERH.OF4mm, A 14.7mm, F0.3mm; AbE L Pulley
fEFERERSLC S 8mm, 409.8mm, T0.3mm; BN Pulley i FERERD.( /G 6mm, W 1.6mm, F11.
smm; TFENPulley i FERERH.LJE 6mm , H4.4mm, T 12.7mm, & NABREZZ7S MRI
AR, SAIRERESN AN, PHESK 4 KA Pulley MR HE KN E.

[eRiF) Rt HRALER: BREREzh: BN Bllpulley; EHFA

The study of the location of human rectus pulleys on ocular dynamic MRI
FU Te WANG Li-hua YU Tai-fei. Department of Ophthalmology, Shandong Provincial Hospital, Jinan250021,
China. Shandong Medical Imaging Institute, Jinan250021, China.

[ Abstract]

Multiple contiguous quasi-coronal MRI images perpendicular to the orbital axis were acquired for 20 orbits of

Objective To study the location of human rectus pulley using dynamic MRI. Methods

20 normal volunteers at primary gaze, supraduction, infraduction, abduction , and addution usinga 1.5 T
Simens Sonata scanner. To determine inflections of the rectus paths, the area centroids of vertical recti at sec-
ondary horizontal gaze and horizontal recti at secondary vertical gaze were then determined by Scion Image, a
medical image manipulation software, respectively. Inflection of each rectus path was then determined objec-
tively using linear regression on rectus mean area centroid coordinates. The functional locations of rectus pulley
were defined in three dimensions using rectus path inflections at secondary gaze. Results The pulley of medial
rectus was 4mm posterior, 14.7mm medial and 0.3mm inferior to the globe center; it was 8 mm posterior, 9.8
mm lateral, 0.3 mm inferior to globe center for lateral rectus. It was 6mm posterior, 1.6 mm medial, 11.5
superior to globe center for superior rectus. It was 6 mm posterior, 4.4 mm medial and 12.7mm inferior to globe
center for inferior rectus. Conclusions The existence of four rectus pulleys and their functional positions could
be confirmed using dynamic ocular MRI.
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ERIEfERL, E¥. T, WEMIMELESEIE
PEEAERE, MTi#HE T 45BN Pulley B¥501&
EfL. HTEAS A6 AFBRBEMRS S AR
%, HEEINERE AENL Pulley (18 B EME
BEREAE A T E AR .. AT IS MRI
AR, X20FEHEA (2041 RIE) IRERERAL &
. . WEMAINEALE 17 T BREE R A MRI
Hi, A B4 ZENRREENES, FEl
ENL Pulley TEREERNMNREALE, BHEWMT.

MEERE

1. BFEXR: EEZAE20AN, B12A, &
8 N, F¥819~48 (32+5) %, IREHKEE R (24.3
+0.4) mm, ZRAEEERE: OWRZ, EFE
MA1=1.0; OFLWHRM WA GREREINIE
#; O, SMRESRENRE, TEZIAEDTH
SLWHEY, HEESNALEHR.

2. RERSISMRIFRHE  MAMEE AT
F/3E Sonata 1.5T W58 MRIH#{U RSB

Pascout MRI 7t %44E) 5 MIEERM A Scion Im—
age EEBRME M, RERZZNNEMRI BES
WE AR RS T MRIS R, ZE3R R0
Y ZAE HIREANSR, mERRARRIEFE. 814
MR RRE R, ZREMARNE S
S RERA ST EFER, FATFERFHERRZK
RIRABEEE ., Z2EFEMEBTHREREES L,
R EE T MRS, KEEMEENMT IR
K, BEEMEEMTELC., ARV RiE
E—HR, ExH IR, 7EZRRER B R
B FEE— 1 ERSmmARAR, HFERXR L /T,
. [MAMERh2) 20 BEAL & B E — A EIERAR . 2
ZREFRER H R, ETESRRRAMRIH
#, AERREPORE R OMBRMKE, BfE
HZRERETETRREYERUMRIER, H5%
HIEROZEH. BRZREHER . EF. TH. &
F. BB BBFRRERRAR, BRI AR AL
MRIFA# ., WKRIRBREEA K E7% . T8, A
. SMNEALRTA MRI BB, MRIFH#SHILE L.

&1 MRIGHEH

Z/E(mm) [@fE TR (ms) TE (ms)

WK% FOV(mm) JERE B

] ()

2 0 300 7.7-7.8

230 256 % 256 18 120

3. MRI BB #iE K geit. (1) BRERSO
E R AMR RN ARIE EARSB T EHRE0E
TR B BT ERER .G . PAERERO R S =
YT kAR R, EAER EME RISE LR
#H.(2) HRERMENESKETONHE: NA
Pascout MRI 73478445 MR E 855 BMP #%
X, #FEScion Image A E FHFMRIER, 12
Rz B 3 € RS RERA E BRER P O A4S B L
REERTE 0. (3) E AR T BRER AR AR E I 5
fFScion Imagek {5 X IRERFN E BB .0
HIAEARBGATE AMRI B A Efg (0, 0) HIESR
BRRERT, RREGEE R ARER.OA R AR EA
IR RMABTME (X, Y),FBEERT, mAh, [
LoRIE, A, |, mRAR.4) BENEEEE
WL Pulley {37 s BB € - B A TR MRT BB 3551
BEIRFHES, e —EIUSREe PO ERE
ZEIWERE. ENRUEAE M, AEEAE
(MEBIKFEI) BUKFEALE (MEEEED) AN
BB THMRR, RIERZEENTOARTMER
SHLRAFRE, AitEH e SPSSIL. 553 5K
IREREE I, SNENGR & RERK TS

L TENERERE i R RR R KRR — R,
ZR B EN Pulley BB . A SPSSIL.5 4Eit#k
8L, *f 4 BN pulley A3 T IRERH OB AEARE
(X, Y) #f74eit.

g R

IEH ABRER4 2 E W Pulley X T HRER LB 4
PMELILK 2.

R2 EHANEN Pulley HIXFT BRERP.LAIAEAME

KRB (mm) KFiSNmm) ZHH Hmm)
MWEML -4+£2-312) -14.7+0.1(-147+2) -0.3£0.3(-0.3 +0.3)
SEM-8+2-9+2) 9.8+0.2(10+0.1) -0.3+0.2(-0.3+0.2)
)

FTEM -6+2-7+2) -1.6+0.2(—1.7 £0.3) 11.5£0.3(-11.840.2)
TEM -6+ 2-6%2) -4.4£0.2(—4.3 £0.2) -12.7£0.1(-12.9£0.1)

. | S B (H), BE. WL TR () S Clark?
SEHME

Wit
IRERZ NS IL R (Dynamic MRI of
eye movements) R2ITHRFFRIREKZ SN KR
Bz ERE RN RERE T, BiEd
RESLPRHERE RO IIAT 2R Gt il BRER % sh i 7 Il F A
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B, TEZRAE A A ERARE S TRE I IR
5, AIRISHRERTE X537 ) _E & 100 A B O HR HE
MRI %181, 1989 4, Miller &5 f RERiz3)3)
SMRIBEARIKE T 467 EH A EEE RNFR IR AL
FIEG, HFEATEVERTEI (MELRESZR
TFHRERAIV) L) . 2 R IRERA =4EE %, XTIRER
B EZ BT TR, ZBEME KA
B, BENERIES SRR E R T IRIER
P EREER, BV ST ST T IRRm %
AFEXTTIRIER 3. B Miller % B LS AL
REEENEBEYMRIES T T RN, &%
EMENBMARHF ARG RESGHENZ KL,
HTFASE T EVME S5 10mm EE N A K
Ay, HitMiller REBENERNBREREBT
WMARERE GERMER, HHXEWHRAEN
Pulley., Demer ZB-9%5z i MRI R, HuEEdH
LUFE RHRY RSB ARIESE THNL Pulley B
£, 2000 4 Demer®™1R4E R BRIZ 3135 MRI F 512
H T E3hPulley &4 ( Active Pulley Hypothesis):
HLPulley RENMZIRER S, EUCABIES, —
AIETFEREREEMALLE &, FEERRESIRER, 5B
— LS L FEAPulley, AR E VLI 2 AERE N 47
BHEE. BINRESHERHEEIRREE, EE
HAEWET EHN Pulley, HXTIR O HI/EF 2iE T ek
A2 E L Pulley B0z & it A5 BR 2 AR AMULAR % 1 S5
mE .

BT 4 ZEVAAFEYL Pulley f2H L %5 B 1
i, R EEEME, RHAMRIAGEE R
Bl Pulley, B2 HAINAMEBIREMRI,
X A8 & BUAE IR BRARTEFRMHE 4 ZBEVEMES S —&
HEH, BNAREEREEN Pulley FThREMIE .
MEE IRERZNZSMRIBARKIN A, #H Y Pulley Tk
PO BRI BT RE . tH TEPulley BN
REER, MEIZERSRESBHENEE, LR
BRI AR mHEERR, MEULHE SBEA Pulley
HIRIER R S FE BN E S EshmEsh, MAE
Wl Pulley 3 & B3R J5 3842 H (L BE#E B L Pulley fY
BAMETE N R A R AL XM, ERER G ERE
AN RIEEEZ MSEE—AEll, AR
7~ th Pulley ZhREMEALE . ClarkP% R 3 H THE
HhE AR G237 MRI SRR 11 8 B8 AR 22 MR
HESEAT TR, ot THRERIBAESL . E#%. TH. A
PSR AL E X RENER R AR, AT E
T 4% EW. Pulley FSLkENL, Clark EBHAH: 4

ARER/K-F el B P SNEL L& AL AR g 4T S AR 4k,
A Y IREREEHE N . FTEULK S REMETF K
FAf, Xt THEISSERATEER A, H
BEEE RO ER AL, EEXR
1500 T B A 3 SMRIBF R AR B AL &3 U
KRG IRE, B Clark %058 M IRREH I
K B R AR (b R IRERK Fizsht R E E
Wz, HAYRREH BN, KEEU
HIRIER R IR RS M R S A BN EE R,
i 1 T BN Pulley ®IFREIVER , KFEIKEEHE
FEAXGEFEE WL Pulley By TE RN R £ BN
tbs MERERK Tz shit, FHE UK HTEZ KRR
FREPVFE SN K AR B RK AR, i B TFEULPul-
ley FIRRHIVER , EEEUMNGHEBEFHEMR
. XFE, FEMRIEG L, LR RIERE B AAEXT
FRENEEHERZ BSBR— 1 2EMEN, Hit
ATAAAE AL Pulley MIZhEEN B R — 1. Clark
0 SRR T 45 SR AR B I -,

KIS Clark MR 7, MARERIE
MRI £ A% 20 Bl iE# AFEIRERRRAI R ¥, T
. NFEMSMEAIR ST T MRI B5H, @Bt
RekF% et R AL RIEIESE T 4 &RHEL
Pulley FIFFTEH B T HIWRENL B . R, XFi&
M ARBNME, BROPEERNERZ
HAERYK, MFENFEKE, BE45EBNFL
RFEELS) . % 1 EE T F AR NS R.
LR R S AR RER T ERNARER
BT LB, XS AL REN—
EREMAGKIRE, TERPFFREH, FLERR
LS E N Pulley B RO AR TE AR X HI,
Bl Pulley F {7 B F# 1] i 2 B s 28R R IR 4
MHE3h AR, BN Pulley BZhEEME E A1 IR
HEHMARBBRTEEZHNEEL, EHAENPul-
ley T RENL BEHIFF R AME R IRERGE S A T2 ST Ry B
fif, o e se R S Rl SRR BRBR 25 MRI 2 iR
TS RKE.
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