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Marfan fEfERE (Marfan syndrome; MFS) (35 e (0 A4 8 4 ik
RO REEFEB CHEHESR, IR, SIS R % SR A
OEEXOEBIL, KE, M, M MAEE ERME E
iz CINHAREDE LS VY 1991 4E12, 156 F etk Lo
MFLm 4R T CH 57 4 7)) » (fibrillin, FBN1) #{xT
DERY, REOFEEE LTREENY, ZORARFEICL
DB ONEIIMEAYE U CHEN B A EE2 5N TS Y7,
Z0t%, 3TFROAELO N T VAT +— 3 v AT p2 T
ZHAREIET (TGFAR2) &, 9 T getafk F o> TGFARI & (5T
DEFIZL Y, MFS & RO BRIERA B 2 5 Z LAVHB L,
Z OPFEIL Loeyz-Dietz JEEH: (Loeyz-Dietz syndrome; LDS)
ERAHENTWE YW WEBOREIZIE, 12 TGEP ®
T FNVOTEDSEMET B EEZ 5NTWE VTP MFS 12
B D MRS, SHENR R HEE BIAR O BIARE I AE, O
FHBIE R KEIRIFZE N & D 7o 72D BVEINZERE, INEDIRIE
DR EPMOENT WS WY F72 0 M40 R"HIE MFS
IV LDS TEHEPOEETH L L ENTWE Y. bhvbi
X, WEETHIMZ B L, SEHMEORERNEZ AL D,
LDS & O8RS 72 - 72 MFSJER % #E5k L 72, #&faT
FRITORER D 5 D THET 5.

3

L

JEB © 39 Ik

FEF R TREE

PEAIE - 11 s CHASM. 22 ok, KEMRIEKSB L O
KEDARFBASEA 4126 L C Bentall 7 (BeW) 23207, 2o
MEEEPRAYIZ MFS &I S 7z, 311, MIRFBISEA
L LTI AT () 22 T b,

WIREE - o7 7)Ao A, 77 /0—)b, Oy
YHYY A LV Y, TAYY Y, 70t 3 R,

KIFRES LOZRK (Fig. 1) @ SQHEIRAE, BHEFIRRRE
B, BN CoEThET. oA ([I-3, T4) & RE (M1-2)
WCHRRRBIEA LD WA, BS (135, 1) BLUO=H
(97%, MM-3) ASMFS D9 7225 E\Wvbil T b,

HUREE © 2013 4E 3 A X H 13 WrtH X 0 55 12 EZAK, &
TSR A Hit LUk 2 22 L7z, B CT Otz & &
OABEL 72,

ABEREHUE @ &5 186.0 cm, A 77.6kg, BMI 224, BT
36.2°C, BP 114/75 mmHg, HR 98/min %%, Sp0, 100%, M4
1F%. MFS OBk Td 55 Ghent F:i#E O KIHH 12
BILCl, BB RE, IREKIRE, RISV T IR %
Ao, BRI A L DRVDS, FEB%E (wrist sign)
B L OB (thumb sign) 25515 C (Fig. 2), < dkFE
Ha Ao, TR/ BEOWEN1.05 T, WFEEDHAS
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Fig. 1 Family tree.
P: proband, The patient (II-1) and two sons (III-1, III-3) manifested
the physical features of Marfan syndrome ( ).
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A

Fig. 3 Brain CT and CT angiography.
The brain CT showed cortical hemorrhage in the frontal lobe and subarachnoid hemorrhage in the interhemispheric fissure (A).

The cerebral angiography (B, C) revealed the dilatation of left superior internal parietal artery.

N7z, BREIAET, HEHE, KEBEHEBEZ S EA Lo
LY 7Y XP CIEEEHERIEA L DR - 7205, MRIHE
1§ CREBRIRA I & o & N7z, F 7B IE A & 1L KRB IRIEE
S, IR RBEO ML AL O 5N TS, DELD
225E Ghent BEHED L 2 27 11 HCRIEENA LD BN
728, MFS OB Widkie % 572 L7z, AR S350,
AR IR, S IS EEA R 2 A & NIHSS 2 i
72ofz BAEREELR MBI AL DT, BEGTER T
TR BT REE7Z - 72,

AT R, — R A T 88 7 <, IFEARRE, o, g
%, CRPIEH. %[5 Tld PT-INR3.04, APTT 63.0 %, ATII
104%, 747V 7 —4>1795mg/dl, D ¥ 4 ~— 0.2 pg/d
ETNT ) L BEEER LD LERITOEMET
KIS Y, FEMBE LT o — A T OB RR I LR R
T (BRHIZ 40~50%) LT 5h75, BEEBIEEEILA Lo %
Motz EBIK, BEGEIERKEAL S, KBRS - HIE
I (& B IS OTEMEIZRZ2 T, B LI
el Lol odz, ML CT TIEH BT A &
DI, AR S REIRSHBIZ 01 TERIGIEA L DT

Z OffisgR |2 b UFREHT R %2 A & D 7o 7z BEER CT (Fig. 3)
TIL/ERTIAIEP I O B - T I A A & D I 1349 9 cc 725
7o, DEOREEW & AL O72H, KEFEDOFT HIL %0572
YHHL CT angiography T, /& LHIBHTHBIAR 2SR < ik L C
B, GUETEENIZOILR L2 BEIME D) 728 b iz 28,
nidus R EJFFIRFAE T ILIRI C & o 72, BHEL MRI Tl
AN, R, JRIEA, RN E T IS B oBUNMEIE A &
7z (Fig. 4). F 7MW HE2 ldml ot g ks L ONSE
BROFRZEERIBITE AL D (Fig. 5). LaL, Bk
W, BYERIRATIE - BORROREE, BUIRMERE, M4 %% LopTRIE
AL, MIMEE % WEITIEMTE o7z

WRIRAE S« s BT IS LT, B Bk s Lzme
BHCRAENIELY B Z oz, ARtk 2 B OWHES CT
WCIZMBER KT & DL h o 7205, 7 ERTEADLED
ZEME SR STz, BRI 72 S A & D W ORI IR &
Mie L7z, £ OROMBEORK, FHEROELDS 22 & 2H
L, DRSO 720 T — 7 7 ) C OWHRIEHESE L 72, 5
16 9 HICEEPLREE L, 7R CTRMBIZHTH 225, &£ LN
SHTHBIIR OILR DA D MG FEH 1L A & O TV e\,
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Fig. 4 Brain MRI.
T,* magnetic resonance imaging (1.5 T, axis, T,* weighted image, TR 620 ms, TE 20 ms) showed many micro-bleeds in the
subcortical areas, brain stem and cerebellar cortex. The arrows indicate the micro-bleeds.

Fig. 5 Cerebral angiography.

A, B: Internal carotid artery, middle cerebral artery and anterior cerebral artery, C, D: Basilar artery and posterior cerebral artery,
E, F: Carotid artery, G, H: Vertebral artery. Arrows showed marked tortuous carotid and vertebral both arteries in his neck.
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FBN1(NM_000138) : ¢.3713-3C>G (1IVS29-3C>G)

intron29 i exon30
gttggttttattcttthagiACATCGATGAGT
\
G

GTTGGTTTTATTCTTTG.AGKCATCGATGAGT
91 101 111

C/G i
Patient l

91 101 111

Control
(Father)

Fig. 6 Genetic analysis.

Genetic analysis revealed a single-base substitution (¢.3713-3C>G)
at the -3 position in the 29th intron of the FBNI1gene, encoding the
fibrillin-1 protein. This mutation were observed in the patient (II-1)
and two sons (II-1, III-3), but not in the parents (I-1, I-2), the brother
(II-3) and the second son (III-2) (refer to the family tree shown in
Fig. 1). Therefore, this mutation was considered to be a de novo
mutation exhibiting a new pathogenic mechanism involving abnormal
splicing.

Bz FHRE (Fig. 6)

BRPRAEIR A &3 TIC MFS & B SICn7z7s, #in T
EB I b Tniv, SEIIME ORFEEESL S, LDS b
I Fzsbinziz, BEOFRELY Z CHIETITE B %o
72. FBN2 (ex22-36), TGFBRI (ex1-9), TGFBR2 (ex1-7)
D BTN CRE R ERIIHE SN h o 7275, FBNI
G (ex1-65) (BT, IVS29-3C>G (¢.3713-3C>G) }
FHOT)IVT, 4294 v b -3 A1z 1EEEIRER %
Arwiz. ZoEFEIL 11), & (12), % 13), KH
(III-2) TlEALDR»-7225 £ (0-1), =% (I1-3) T
[ UERMPA LD SNz, WBIIZRERALD SN Lo
72728, T DOEFIL de novo DR TEHE EE 2 S5z,

z B

AIEBNL/EATHEIE O R T & F80E L, ABEIE L 729E
BICTdh 5. 22 TLIRDFAM & T 720512, BRIIERA &
MFS Ol % %7 TW 2%, #ETHRE S Tuido
72, ARlOABEZB VT, MFS & LTI, FIERE, KERIL
KBLOEHOA 7 11 fiZk & CTMFS OZWiHi#ETH 5L
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5E Ghent #2372 L 728", BHSHHI O M4 O B 14T A3k
WIZH o7z m1E, MFS X0 & LDS ([ #m 2t i & Bb
N72720, BIETHENT 2B o7z f5%1L LDS O 5T
TGFBRI, TGFBR2 D% 1IH L 3, MFS OiEfnT FBNI
DEFE AL, BIEFZD MFS & ZHHEE S /e,

LDS (%, KEbARSE R e, e, 7 ERIB7% & MFS I8
BCH DA, KEEFHEBEAD A LD SN, HEER - 451
I - [RRIEEE 7 & ORI 2 S, SR mE oRlT, HE
FREA, R ORE, BEE SRR - L oA %
LIFLIEAED, LW MFS ol Ez 5hTw/z L
7L, TGFBRI1 B & O TGFpR2 MZEHANFER &, HIMHD I
BTHDHIEDPHERIN, Tl o> TIRIBINIERBATH
YW L L%, FBNLZ&M &, TGE Zifast~ b
)y 7 ZNCKEEET % TGF-B # A& O UMD S )
WAL L DI TGRB il L M D > 7 F VA HE L,
YT, 7R N — 3 AT, ML, v Y
s ATa 77 —BintIEL EAE L, MERENREH T S
CEHHEN SN, IHORBERSTAET L EEZ LT
BT K5z, WEREOREERIZESX Ty ¥L T
Yy UZHRMEREDEE, -7 0y —7% T, KERILESR
MEREDOEFRAD, BAERA SN T WD W2,

MFS 1281 2 IS L, SEHENIRCHE S BIIR O EEE,
B\WIE EATRBIAROBEEIC & & 7% ) G BRIEE LFBE S
K OAEERRIZ & b 70 o 7o DE VRN EEARTE, AP BIARIE DR
DHSNTWAEY, WMNHIIERET A2 L I3ENTH LW,
Wityk & O#iETlE, MFS 513 % 8 SERIBIZR L o455,
MAEEEZ G0 L 7201318 AT, # 0N FIE— b i i i 58
fE (TIA) 11 A, MiffzE2 A, HREmEZE2 A, W T s 2
N, BEMEC BT HIML ATH o7z, S 512 TIA L fufiize
D 13 B 12 FIASLIEMETH D, A T I & B < QT
WL OFER 3 A 2 NdPusE#REE 2 Tz 720
FhEEOIEL, Wik, OEAE), PURERDE & OB E R
L7279, KEIRMEEOMBIZA SN2 ho L #iE S Tw
%Y LDSHEFITOMIMEREED F & F - 721378,
MFS & { H5TRBIRE 2 L0 REE X, BHET, ¥
EPOEETH Y, FKBIRO M ST H/NEIRIC S FH
BBEIRZIENS, & AIMBIRREICERSLETH D &
EfEN TR O F708 Iz, RETHE D SNEE
ME DR WEOENNL, FHBWTH), LDS © 3 THO
1 O'( {) &)E) 3)10)18>.

ARFEFICT A S N7 Bz B Hifo> MFS © o SCikii 1%, ¥
L ATEPHTHDITSZ LIZTE Lo 72 BHEZ DR
BT, BEAREIRIE 7 & RIS, R & % B FHAS
S, AREICIE RIS W 7 &R L 72 2SR E T &
Gdroln, TVT 7Y ETAEY ¥ ONIRASH AR
G L7 L 3TN S5 %5, CT angiography (2 C i iR
ROV A S NIz ENHIBETHBN IR OIFR DR S 1, &
72BEERMRI THd, fEHSICH LTS5 L2y E A & DT
BY, MNMIE LNV TORFME b REEL L TEEZS
4. MFS Tid, LiE, KEIRONELFM %212 BEH
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ML\, T—T 7 v EPUEREEOE T TSR L
TaAV M= VT EHIENEDLDOTEETHS.

W THNTICH L C, FBNI #fnTZE5R% ARG CHERT 5
CEINTEZ. 747 v 1EHE 32— K5 FBNI #(%
TOE sy yoLiAy uy (294 buay) (12
[IVS29-3C>G (c.3713-3C>G)] ZHR A AL DIz, Thbb
CHUIATIA AT 2Ty =5 3mESIA, [Cagl 2
5 [Gagl b AEERTH L. 21 E TIZ MFS FERI Tl
FBNI & 572873550 LLEAWZENTWED, ZnsD
BHRO% TS HOTEY VIEIELTHED 2% $10%13
Ry FARy Me LTSNS CpG EANZALIET 5 de novo
DERTHD, TEEOERIIT YV 24~321271E L T
WD ENLNEE RN A LN Y b OV EOERD
EH\, AT T4 ZARFERZ BT EIZHMSN TV HH-31
DRI, -2 5D WIE-1 ORI 5D &L
Wb DTS, TIE TIZMFS D5 40C, ¢.248-3C>G?,
€.3965-3C>G, ¢.7820-3C>A" ¢.6314-3C>G, ¢.7331-3T>G*
DL THVBEENT WD, RIEGNZ B % BB T EROF
JEVEDTERED 72012, FIRWIMARE O BIR TR DK & W
LR EME L A, ABIOMBIZIEFZER IR ST,
de novo ZHETH % L Ez b, RIZEIL MFS ORI %
HREDDLRIFBIOZHTHMIBEN, MFSOFTLAZ AL D
BV TR E N o7z, 2O X0 EZERITHEE
THAMEMNRELDOTENEELLSN. B, MFS 128
VT % FBNI i T- B0 L ERR I 72 £ BIR O EAEE & 2RO
HEOMBIEALD LN T VRGP F7 MFS ®27%
D LR de novo DEFRINT % L HE s Tw
B B KFEFIDIE &\ E FBNI IEFD AT 54 AR
WCEANTEAEEBIL, 74 7)) YEHDOENAEIL
L VIERDFEBLL 72 D &g SN L. KEEIERF IS B
LCWZaWwas, KEMRIERIZ BRI L CBY, 4
BAITIE23 B 11 5 Th Y, EAEE PSR SHBT S
B, A barE-3 0 1 RIEEIRIERAE O MFS & LT
DI L, FMHBImE 2 L2 MFS & LT EERY
WIFRICEZETH Y, B, SEFICd EEREN L%
AbNn7:.
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Marfan syndrome presenting with cervical tortuous arteries and subcortical hemorrhage:
a case with a mutation in an intron of the FBNI gene

Shuichiro Neshige, M.D.”, Shinichi Takeshima, M.D.”, Takahiro Himeno, M.D.",
Takeshi Yoshimoto, M.D.", Kazuhiro Takamatsu, M.D.”,
Yuko Morisaki, M.D., Ph.D.,” and Masaru Kuriyama, M.D., Ph.D."”

YDepartment of Neurology, Brain Attack Center Ota Memorial Hospital

“Department of Bioscience and Genetics, National Central and Cardiovascular Center, Research Institute

A 39-year-old man was admitted to our hospital because of left frontal subcortical hemorrhage.When he was 22, he
underwent an operation for aortic dilatation and aortic valve regurgitation, and he had been taking warfarin since then.
At that hospital, he was diagnosed with Marfan syndrome (MFS) on the basis of his clinical features, but the diagnosis
was not confirmed genetically. Head radiological imaging did not reveal the abnormal blood vessels causing subcortical
hemorrhage, but T,* magnetic resonance imaging showed many micro-bleeds in the subcortical areas and basal ganglia.
Moreover, cerebral angiography showed marked tortuous carotid and vertebral both arteries in his neck; these findings
suggested the possibility of Loeys-Dietz syndrome. Genetic analysis revealed a single-base substitution (¢.3713-3C>G)
at the —3 position in the 29th intron of the FBNI gene, encoding the fibrillin-1 protein. This mutation was not observed
in his parents but was detected in his two sons who manifested the physical features of MFS. Therefore, this mutation
was considered to be a de novo mutation exhibiting a new pathogenic mechanism involving abnormal splicing. The
presented case is unique in that the patient with MFS showed subcortical hemorrhage and had a novel de novo mutation
in the FBNI gene.

(Clin Neurol 2014;54:897-902)

Key words: Marfan syndrome, cervical tortuous arteries, FBN1 gene, intron mutation, abnormal splicing






