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Abstract

e AIM. To study the imaging features of extraocular
muscles (EOMs) and ocular motor nerves of a Chinese
family with congenital fibrosis of extraocular muscles
(CFEOM) by magnetic resonance imaging ( MRI), and
approach the etiopathogenisis of CFEOM to provide
theory basis for the treatment of it.

e METHODS: In a autosomal dominant inheritance of
CFEOM family, 2 cases of three generations were scanned
by high resolution MRI, and 12 healthy people were
selected as control group. Scanning method: orbital
region were performed 3mm, T1 - weighted imaging
(T1IWI); intracranial region were performed 1mm, 3D
FIESTA imaging. The changes of EOMs and ocular motor
nerves of two groups were compared.

¢ RESULTS: Compared to healthy people, the volumes of
patients’ 5 EOMs were smaller than those of control
group, especially the superior rectus ( P<0.05) . And
diameters of ocular motor nerves ( oculomotor nerve,
abducent nerve) were smaller, too (P<0.05) .

¢ CONCLUSION: The EOMs of patients with CFEOM are
atrophied compared with that of healthy people,
intracranial ocular motor nerves are dysplasia, which
indicates that this disease can be caused by dysplasia of
ocular motor nerves.

» KEYWORDS ; congenital fibrosis of extraocular muscles;
imaging; magnetic resonance image

Citation: Xu Y, Jing XJ. Imaging features analysis of congenital
fibrosis of extraocular muscles in a family. Guoji Yanke Zazhi ( Int

Eye Sci) 2012;12(9) :1734-1738

mE
B89 HF5E— > S RAEIR SMILEF 2 {25 5 Ak ( CFEOM ) %2

1734

F, RIS NR A2 B #h 28 1 S AR 22 R AE WAL R R
IR IR PLE A AT RS A

ik XA Yo R A LR CFEOML K &, =1t 3
B F 3 AT = 4 HE S MRI 4, BEALIR R 12 > 1E 8 A4
X BRI AE AT 3mm J2JE T1 AL MRI
5 mINAT 1mm 22 3D FIESTA H#5 . HA w4 IR AL
DL SR 2 B 2 1) A5 4k

SR RWH S FRIRSMIUARFR A E &% A4/, LU
WU, 22 538 Geit2F 7 X (P<0.05) ; BRIz s 2 ( shHR
PZE SRS L) 1 N B A AR AR OE X AN 22 R
HET#5 L (P<0.05)

#5182 . CFEOM J% F8 35 45 2R IR AMIUES IE #2545 , 15 N R 32
PGMEHEBEAR, RIZW TR NIRZSIMMA AR
AREIHE,

IR S RVEIR SMILET Al 54527 s R R
DOI:10.3969/j. issn. 1672-5123.2012.09. 40

SIR 4 JR/NME. — AN RIS IR 4 25 B AE R R 052
BRHE AT, FIBRIRARL 2R 2012512(9) :1734-1738

03lE

%%‘fﬁﬁﬁﬁl‘ﬂﬂé?gﬁ’ﬂﬁ%%?ﬁ(congenital fibrosis of the
extraocular muscles, CFEOM ) J2IIf JR A5 % 45 /0 UL i 41 4 2
Y e — ol B E DRSS e, B IR G e AR I R
et AR abk i (2 R | RO &0 54K, 290 1/230000"
TGN A2 P IR S UL A 1 8 A Ak B 2, 30 ok AR
O FIRAG AT SE B T %00 T AR — i IR R Y
PG, 5 IR 2 B0 A i & B a5, AT 4k
KWV B AE ) T AR 85 A A AR R R
19 AT B AE 04T, R IR CFEOM A £ Mgt f& 7, ifiE T
3 Ff CFEOM Z:[X 85 (FEOML/ FEOM2/FEOM3) , Ji5iti CFEOM
434 3 FhZERY. CFEOMI, CFEOM2, CFEOM3"' . CFEOM & T
HILMIRIR RN, B R A Q¥ RN, —
CFEOM1 H AR R A7 B &1 MRI R 34 B W (g HE4E
e IR FEOMI 2[R 7 Bl R o 284 1) % 1 A
PR AR A S . Kim 251 %) 2 ) B A 5% TRk
ZE CFEOM % #E4T MRI A1 5% 57 24148 XU 2 HR i
ZREBAR, SR IFHUGZ BMSMNERZEUK . TR 25
R RIS R MRSV 4L 22 AR B A B i
SRR R DT WA 2 R GRS SR A CFEOM AR
BHEEWEZ L — B IZER kR s X Tis
AR EZAER , Wi R TP 21— A rp
IR e RIEIRAMILEF dE Ak 25651 5K &R 04T G IR B A%
FLHR (MRI) K, W53 0 4 HR AL R 32 3 v 28 1 2 1%
SRR WP R R IR LT, S HR T P e SR
1 XA *E
1.1 3% A — M AR RRE A 58 KM AR S LEE 4k 1



Int Eye Sci, Vol.12, No.9, Sep. 2012 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

®1 BEEEKER

— - R WA
i VR AR () (g“/j;) (ff /Z;) MR k2 2 qfﬂmff %)ff?j;ﬁqi
m-1 Lz 60 0.2/0.25  ANTRYTRMY XUHRERSST7 )iz 3 3% FR + +
Mm-1 i 29 0.6/0.8 TR TR SURBRE J7 15 352 R + +
m-2 Lz 27 0.5/0.2 TR/ N TR WIRBRE 7 1715 552 B ++ +
V-1 I 0.5  REERIA  NTFAVN TR SURBREFEZHTIR  ++ +
Hex FIRTESE .+ 1B 6 ~8mm, ++ I8 =3mm, +++: K <3mm,
SAMREA, L 11 A, KA S 1,1 GIC 3, 550k \
ML B 12 44 1 % # 47 % A A&, i AU ) CFEOM .\ O
(CFEOML ) 2 Wb 1 ( 2 06 [ 60 HEE 2 300 F ) i "
(1) BURJe R AT PERR AN IR ; (2) RUIR 1+ 16 F 3 i é
(3) SUREE — MR 52 FRE iz, 15 R B KT (4) B —O )
BRI P ; 7T 4 A AR K8 3h 2 L SCHe A . I iz -4
78 Twin speed 1. 5T REAEIRFTHE UL 4T R4 i
1.2 ik
1.2.1 Ilﬁr"%ﬁ;iﬁl.ﬁ"]].[ﬁ% /' 11-1 11-4 111-2 -3

1.2.1.1 RERE REXRBELATR QR IEH
i S BRAE S TR AMBURE R BRI

1.2.1. 2 RB—BEE ) JECRE IR AT R IR
JEAEA IFICSRE R

1.2.1. 3 BMEE XK R P B TR A, JFid
SR FHPEARAE, (1) RH RS2 . WS 9 AN 2 Wi HR A3 19 4
PLRE . (2) HRBRIZ h K A - L2 XACAR Bk 4% 7 7] 1932 8l 1%
O, e 2 IR M AR (3) 8 8hZE KL 5 (forced duction
test) « ZRIAIRR I, B e 4 4 A UL A B o e SCARE B A7 T
JES SR Ab S5 L | 1) 457 [ 2 i AR BR | [R) Asf g A2 A6 2 1) HR BR 2
L7, 8 s A A BT B, LA
TR 3k 37 FRJE 75 R Gl PE R R 5 R

1.2.2 REERE

1.2.21 EWR (1) BHHH . CFEOM KR EHH 3 1
6 IR (1 FIHAER K/NARTT MRI Kty ) 55 2 6, % 1 #,°F
PJAE 38.6 % . (2) 1E X HRAL . BEALAh HUIE 5 fil e &
12 4 24 IREAT X IRR A, o B 4% 6 A, F YA
35.5%,

1.2.2.2 #EFE KRAEE GE A F] Twin speed 1. 5T
WG ILYRIT R ST, S A 45 W 2 B, 00 52 193 281 1] R A1 L B
IRz Zh iy MRI SRR (1) BRIEFRS . 521807 Wl %%
WY SRR L B A M, SR i B sh R TE 2
o S TR PR 5 B VDA 22 [ 7 . FRFSE J 81 451 4 R IE
R I SeobR AT B SR T, J2 R 3mm, 2 [A] I Omm, WEZZHR
SMIUEDL . (2) N IR 1B Bl A 28 . 52 10 I A% ] T R
SRR MR Bl ARG AT, 4T 3D FIESTA J7 51 4l 32 394
P Y IR A2 S 28 )28 Tmm, 2B BE Omm, (3 ) HR Bk -0 4
VTR 7« FE SR AT L 1 iy, — it 28 30 IR 3K rp oo 5%
RO | g — i o B PG LUOZOF T AT
HuHEAT R T

1.2.2.3MEHEFR (1) RIMUAT. R IR Hr R
GEXt MRI FREAT I F315 . 78 MRI &R E 4 44>
TR ZE N ) IR A LT AR, AL 55 T B AL (superior rectus
muscle, SR) . F E L (inferior rectus muscle, IR) . N E L
(medial rectus muscle, MR) \ﬁl‘ﬁﬂﬂ( lateral rectus muscle,
LR) & &L ( superior oblique muscle,SO) , £ 3 K,
BOLPHE 75 A IRER -0 257 T in , s 1 4% 3

V-1
B RiEE,

SRR IR A LR B BN (HEZREB 4 AN THZEN ),
R R iz A MR LA AR R

(2) IRiZshph 2 (ShHIR HME T ) #Sm L B HL AR
Griml i IEF 415 R AL Sh IR e A R b 22 i AR, 45T 4 3
WA, THA A 2 0w AR/ PR ] g, PR 4
MaERME , KT8,

Giit2E AT T A B DL x+s 28, 71 SPSS 13.0 %%
PEREATGETT2A A0 ] X G AL T i R AT IR AR 5 AL ¢
Kig, P<0.05 WESAHSI=E L,
2HER
2.1 CFEOM1 BEIGKRIFME AWF5EH Fri4E R CFEOM
KA B, L5 6, 2 1 flit, AmE Bt
Bk 11 YRR 2 05, W sh 22 Rk g 5 o0 PEPE . 4Rt
R RS BT BR 2R R B A Y R B 8t 1 R AE
(E1) . REW 4 FlEES AR RMR T T 8 IR
BRE T )38 B2 B, 58 — AR 62 [/ F N7, LAt
HZR A L[ CFEOM I RARFAE | 45 J00 11 PR A 25 90 5 WL 3%
1, RERI. T-1.5 60 2, HZEIA XUR LG T3, F
W25, 1979 ARG AT BUHR AT IEAR (HARARZURTE) | IE
IRAEARGE AR, A IR T4 T I, SUIRBR A7 )iz
SRR, pishE e v, M-1.%,29 2, GiE#&. A
LRI SR e 3, SR [l 2 8 7, Fall B2¢ . 3a il
M TR BT ARG, A ULHR S ILIE #E J5 BRAR 45 IR AILZF
Aefk, RAURIRS I s 332 R, g sh A Pk s BH . -2,
W27 B HABUR LG T #E, T LA SURERSS 5 1] 8
Sz R, s E RO R, V-1.%,0.5 %, A% BUHR
G, AL SR ER A ) )32 s 52 B, 8 ah 22 hisk

o5 BHAE
2.2 HIBFLHER
2.2.1 BRSMAL  HEHREFS MRI 455 B Hb 2 Y T B 4% 4%

IRAMILEI /N R B A . SR AT AT 8 4% 2R IR
SMUVE TR A A R # BE 590N, e 5Bl (1 -1) ey
MK 2~4), iR EEAL NEAL N EALANEL,

1735



EREREE 202F98 £12% F9H  www.ies. net.cn
B35 :029-82245172 82210956 BF{=F5:1J0.2000@ 163. com

B4 FBRAUEFEERSMLMRI B (EE),




Int Eye Sci, Vol.12, No.9, Sep. 2012 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

B 5 CN-IIZhERMHLE (&skFrg) T2 /N 3D FIESTA E%l 1mm EE

AFMEHFEE  AOER ;B EE,

Bl 6 CN-VISMNRH#HE(FFLPTE)

R SRR, £ 543504 103. 63£16. 32,202, 21 +
18.30,236.08+15.07,297.21+22.79,77. 17 £12. 47mm’ ,
HIE% 4 316.69+15.61,307. 69+17. 18 ,327. 69+22. 44,
342.19+27.07,128.06+15. 25mm* AH L4, F 4 IR AP LA
B W b DL N 8.3, R8> £ 3K 60%
DI L, e R 22 5 B Ge it 243 L (P<0.05) . TR ML
MR A B AN R MG RS0 0] Bk S EUIRERE g s he , A
KR BEYHEIRERAZ o Z BR, 25 — IR A7 8 2 F &M, %
e S RSN LB UIAH X
2.2.2 RIEFNMEZ  fHi N HH MRI E{Z 278, CFEOM &
H o R A2 (CN=IT ) LM 22 (CN=VI) B AR AR 41 5l 5
RN 5,6) , 1A SR 2 K Ah 2 AL, R
4354 0.51£0.08,0.55+0. 07mm? , 5 1F# 20 1.30£0. 21,
1.30+0. 13mm” A kb, # AL B AR /N 4 0] 22 7 A 5
H2EE X (P<0.05)
3 1tit
3.1 ZERMMIMNALUEESMERENIGEKRRIL A
FEH ) CFEOM KRR ZE WL 1, X R i an T .
(HWRFARPERERERU, BEF P B
RI T L e R BO R] 5 (2) 3 SR A — 5 i,
BORENEL T (3) IEH LM FLAREMR, %k
TR IEAT A W e R R AL FLAE Y | I R A A R IR
ZPRE) R 3 2 3 B RUHR S KR R A LRR L . B ISR
I SURBRE T s 32 B8, H ¥R b wish =5
RGPS 5 CFEOMI (LAY I PR B, S 28 31845 2
VAR S R AT, E B A5 835 S CFEOMI 3% 5%
ZJETF CFEOM1 &A™,

KR VAT FZR A5 0 BT e 40 W 0 35 DR st A% 5 5 3ok 4%
KA H FIANTR A A9 5 ¥, CFEOM A Sk — b B 5 [ 33 45 92
g, s 07 S H RT3 B, BIH e @A B0 R RS 5E
S MEL CE YRR S, B — Rt AL i A
FRORIIRAGRRAE . (1) 7 e R 58 4 WML R AIE . B
B L RSP ES B B ESCERE — T &

AIEH ;B M-1;C. -2,

WG, BURFERG A T —1C BB T b B L H L Wle
B IE W AR TR R . (2) # Y e ioRn 58 4 W
TG HRE 226 HP i S 1 DR R B 3 PR 3 15 31—
BIERRE BMEXRPEENIRRRAEES SR, (3)F
P AR BRPE IR AL I RHIE . R DRI IE & (HY a3
G R E MRS AL 8 B L RN A R R R
Be ] i A R B BT, KR MRS Hr b N
FE )95 B8 s ARCE DN L TEAN , TEast e
H Al SN A8 K R BRI AT T st 2
TR AT E LA 3 A CFEOM 3 A 2 ( FEOML/
FEOM2/FEOM3) 5iZJi#H ¢, 4 1L CFEOM 4324 3 Filfi
PRZEAY . B CFEOM1 , CFEOM2 , CFEOM3 "' . CFEOM1 % RJI
LRI CFEOM J2& i 7 WL 2 2 40 1F £ CFEOMI
P S &Y R S S SR RN B |
100% WA 26 BH IR IR R BUFR B 45 5, B IR R 3R
BN e TR BEA TR AR |86 2 R 2 JUURRSE ; AR BR T
A, AN e i o b N T 4 R R R K iz
B2 B s B2 Pk g B 5 05 A, 8 4 B T A JE DR
IE HRERARER 5500 WCHR Sl D) e = S5 R 8, CFEOM2
B Y RBR R L B, 32 RARE A WUIR LT AR
AR BRI 73 8 58 42 [ 22 4G 7, 2 300 [ 2 M AR, R BR
Bz = % PSR LALE T AL, CFEOM3
B YR R AL B, IR R R A4S 5, LT AR R AN
AN R EEZ RHHA RN F 0 LGN R ER
FE A ANT L S A i Ji v IR 3Kz 3l A7 PR BR i) 4 R
WURREE S JEAR ST A CFEOM Ay HLRY 6 S0 ERAE ; 5 15 25 1R
D7 AR F ARE S A T B 7 ) A 7 A2 B 5 o B8 25 mT
AR AE XS PRI A, —HR R B E M o) — R 52 SRR
¥, HT CFEOM K & B35 Wl IR 22 BUAT 16 135 e A Fh
M 255 AR SCIHGE T E—A~F 7 CFEOM1 R R, {5 &
WA CFEOMI WIIGIR KRB, & T E NN T 78,
3.2 ERMRIMNNT ENE SRR ERIT IWFRLS
RalEN . SIEHAM, KR EE BN IRE 24 (3

1737



EfRIRRIRE

B85 :029-82245172 82210956

202F98 F12% FE9H  www.ies. net.cn
BF{=F5:1J0.2000@ 163. com

MR Sh Rt ) W] i AR 4, BT AR /N 5 1E 5 41H L
ZRAGIFE L (P<0.05) IR AN Bk H
AN R SCIC A HR S LA R 34 B 8 i) | 7 2 22 S A 458
TR L (P<0.05) , 487 8 IR AN LI A R [R) R B 1 28
4, Engle % BB L A5 UERH , CFEOM1 5 FEOMI [
JERHZES, B AL T 12 YA A 2200 B X Uyama 554
E4E H FEOM1 N 7EIR Iz shi 200 & B el f b
HEREEA, AT R RN CFEOM1 K&, i
BE MRS FEOMI P AH & 81, 125K & 8 35 s IR pf
28 RN 2SI Y IRSMILIE B AR 72 A M AR &
AR, HAEE AR KRB, 4275 7T BE A AE IR iz 3
M KT AR, N4k & IR 1z sl p 28 J IR A LAY A2
KT CFEOMI By I FE AT AR #E AT rh o e 490 X BRI £ HR
AL T B2 A A K IEF 4 45 4 20 40, B0 o CFEOM
eI A P LD £1 HE KL 5 SR T H iR A e PR S of 22
i FRAFWIETE AR T2 A 7 O3 B 4 B A HR A Sl 8 B JHE 3¢
BC LA B S s ke o AHL Hy T80 B0 ) AR pIL RIS, % T
CFEOM J2 JULI 14 95 9 30 2 Pt 28 95 P 5 i 4k & L 9 e
B AEE G, AR ARSIk WS
RAZIG ]y 2DV e L HAIEE . BFOE S SRR B H B
IRAh 2 AN A AN AR B R B A R IRAMNIUE A [ A2
BERYZE 4, WFFE A X T2 7T e A i PRIt 7 )
A

S 30K

1 Reck AC, Manners R, Hatchwell E. Phenotypic heterogeneity may

occur in congenital fibrosis of the extraocular muscles. Br J Ophthalmol

1738

1998;82(6) :676-679

2Engle EC, Goumnerov BC, McKeown CA, et al . Oculomotor nerve
and muscle abnormalities in congenital fibrosis of the extraocular
muscles. Ann Neurol 1997 ;41(3) :314-325

3 Azuma N, Yamaguchi Y, Handa H, et al . Mutations of the PAX6
gene detected in patients with a variety of optic—nerve malformations. Am
J Hum Genet 2003 ;72(6) :1565-1570

4 Yazdani A, Traboulsi EI. Classification and management of patients
with congenital fibrosis of the extraocular muscles. Ophthalmology 2004 ;
111(5) :1035-1042

5 Uyama E, Yamada K, Kawano H, et al . A Japanese family with
FEOM1 - linked congenital fibrosis of the extraocular muscles type 1
associated with spinal canal stenosis and refinement of the FEOM1 critical
region. Neuromuscul Disord 2003 ;13(6) :472-478

6 Kim JH,Hwang JM. Hypoplastic oculomotor nerve and absent abducens
nerve in congenital fibrosis syndrome and synergistic divergence with
Magnetic Resonance Imaging. Ophthalmology 2005 ;112(4) ;728732

7 Joseph LD, Robert AC, Elizabeth CE. Magnetic Resonance Imaging
evidence for widespread orbital dysinnervation in congenital fibrosis of
extraocular muscles due to mutations in KIF21A. [Invest Ophthalmol Vis
Sci 2005;46(2) :530-539

8 LR Bl Ib B, SERMET IZ IRSMILET AL 25 G IE— K AR
BT MBS RE I RS, T AEIRBESR R 2005541 (7) : 594-599

9 Zefl. BEAi A dunt . NRTUVE ikt 2001 :48-50

10 Engle EC. The molecular basis of the congenital fibrosis syndromes.
Strabismus 2002;10(2) :125-128

11 Sener EC, Lee BA, Turgut B, et al. A clinical variant fibrosis
syndrome in a Turkish family maps to the CFEOM1 locus on chromosome

12. Arch Ophthalmol 2000;118(8) :1090-1097



