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Table 3. Representative calcification/osteogenesis-related transcripts detected in microarray analysis for high- and low-calcified
carotid plaques

Average
Representative log2
No. Probe set ID Probe ID public ID Gene symbol Gene title ratio
1 1559201_a_at  HU133p2_04651 BU929456 OSTF1 Osteoclast stimulating factor .63
2 204114 _at HU133p2_13562 NM_007361 NID2 Nidogen 2 (osteonidogen) 62
3 218730_s_at HU133p2_28015 NM_014057 OGN Osteoglycin 53
4 222722 at HU133p2_32002 AV700059 OGN Osteoglycin .29
5 204479_at HU133p2_13927 NM_012383 OSTF1 Osteoclast stimulating factor 1 27
6 204832 _s_at HU133p2_14280 NM_004329 BMPRI1A Bone morphogenetic protein .16
receptor, type 1A
7 236179 _at HU133p2_45429 Al754693 CDH11 Cadherin 11, type 2, .16
OB-cadherin (osteoblast)
8 225144 _at HU133p2_34402 Al457436 BMPR2 Bone morphogenetic protein .14
receptor, type II (serine/
threonine kinase)
9 206176_at HU133p2_15623 NM_001718 BMP6 Bone morphogenetic protein 6 13
10 221615_at HU133p2_30898 AF104013 BMP8A/// Bone morphogenetic protein 07
BMP8B 8a///bone morphogenetic
protein 8b
11 231873_at HU133p2_41128 AL046696 BMPR2 Bone morphogenetic protein .07
receptor, type II (serine/
threonine kinase)
12 205908 _s_at HU133p2_15356 NM_005014 OMD Osteomodulin .06
13 213578 _at HU133p2_22879 Al678679 BMPRIA Bone morphogenetic protein .06
receptor, type IA
14 207172_s_at ~ HUI133p2_16618 NM_001797 CDHI11 Cadherin 11, type 2, .04
OB-cadherin (osteoblast)
15 205289_at HU133p2_14737 AA583044 BMP2 Bone morphogenetic protein 2 .03
16 238516_at HU133p2_47766 BF247383 BMPR2 Bone morphogenetic protein —.04
receptor, type II (serine/
threonine kinase)
17 1554503_a_at  HU133p2_01617 BC035023 OSCAR Osteoclast associated, —.05
immunoglobulin-like
receptor
18 207173_x_at ~ HUI133p2_16619 D21254 CDH11 Cadherin 11, type 2, —.08
OB-cadherin (osteoblast)
19 212667_at HU133p2_21973 AL575922 SPARC Secreted protein, acidic, -.09
cysteine rich (osteonectin)
20 239286_at HU133p2_48536 AI038737 CDHI11 Cadherin 11, type 2, -.10
OB-cadherin (osteoblast)
21 205290_s_at HU133p2_14738 NM_001200 BMP2 Bone morphogenetic protein 2 -.13
22 243287 _s_at HU133p2_52538 H04482 OSTM1 Osteopetrosis-associated -.13
transmembrane protein 1
23 205907_s_at HU133p2_15355 AlI765819 OMD Osteomodulin -.19
24 231993_at HU133p2_41248 AKO026784 ITGBLL1 Osteoblast-specific -.21
cysteine-rich protein
25 1555778_a_at  HU133p2_02565 AY140646 POSTN Periostin, osteoblast-specific —.28
factor
26 202363_at HU133p2_11812 AF231124 SPOCK1 Sparc/osteonectin, cwcev, and —.34
kazal-like domains
proteoglycan (testican) 1
27 241141 _at HU133p2_50391 AT968068 BMP6 CDNA FLJ51307 complete —.54
cds, highly similar to bone
morphogenetic protein
6 precursor
(Continued)
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Table 3. (Continued)
Average
Representative log2
No. Probe set ID Probe ID public ID Gene symbol Gene title ratio
28 1557079 _at HU133p2_03426 Al753143 ITGBL1 Osteoblast-specific =71
cysteine-rich protein
29 229975 _at HU133p2_39230 Al826437 BMPR1B Bone morphogenetic protein =77
receptor, type 1B
30 242579 _at HU133p2_51829 AA935461 BMPRIB Bone morphogenetic protein —1.00
. receptor, type 1B
31 206434 _at HU133p2_15881 NM_016950 SPOCK3 Sparc/osteonectin, cwev, and -1.61
kazal-like domains
proteoglycan (testican) 3
Results Significant expression of osteopontin (BSP-1, BNSP,
. ETA-1, and SPP1) was not observed in our series.
Microarray

GeneChip analysis showed 93 angiogenesis or growth
factor-related transcripts reliably expressed (175 probe
sets, Table 2 and Fig 1). Among them, 2 genes showed sig-
nificant difference to fulfill the criteria: (1) (log2 ratio = 1
and the detection call of the highly calcified plaque “P”) in
more than 5 of 7 comparison sets or (2) (log2 ratio = —1
and the detection call of the low-calcified plaque “P”) in
more than 5 of 7 comparison sets. ANGPTL4 expression
was significantly elevated, whereas FGFR2 expression
was significantly suppressed in the high-calcified pla-
ques.

As for calcification or osteogenesis-related factors and
hypoxia-inducible factors, 19 transcripts in 31 probe sets
(Table 3 and Fig 2) and 3 transcripts in 6 probe sets
(Table 4 and Fig 3) expressed, respectively, but no genes
showed significant difference to fulfill the above criteria.
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Figure 2. Results of microarray analysis. As for calcification or
osteogenesis-related factors and hypoxia-inducible factors, 19 transcripts
in 31 probe sets expressed, but no genes showed significant difference to fulfill
the present criteria. Gene numbers correspond to those shown in Table 3 in
the order of average log2 ratio.
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Real-Time PCR

ANGPTL4 and FGFR2 were analyzed by quantitative
real-time PCR. The messenger RNA (mRINA) expression
of ANGPTL4 was significantly higher in highly calcified
plaques, and mRNA expression of FGFR2 was lower
than low-calcified plaques, revealing 1.28-fold induction
for ANGPTL4 and .58-fold induction for FGFR2 (both
P <.001) (Fig 4).

Western Blotting

Western blotting was used to quantify the relative pro-
tein expression of ANGPTL4 and FGFR2 for high- and
low-calcified plaques. The expression of ANGPTL4 pro-
tein with high-calcified plaques was significantly higher
than that of one with low-calcified plaques, whereas
FGFR2 protein expression was significantly lower
(P <.001, respectively, Fig 5, A, B).

Immunohistochemistry

Immunohistochemistry showed increased expression -
of ANGPTL4 in endothelial cells and in smooth muscle
cells of the intima of high-calcified plaques (Fig 6, C).
FGFR?2 staining was not remarkable in high-calcified pla-
ques, whereas strong immunoreactivity was observed
mainly in the intimal smooth muscle cells of low-
calcified plaques (Fig 6, G).

Discussion

In the present study, we first demonstrated increased
gene and protein expression of ANGPTL4 in high-
calcified plaques, whereas the expression of FGFR2 was
suppressed and was rather remarkable in low-calcified
plaques.

Most of the investigators who have studied gene ex-
pression in carotid plaques have focused on the difference
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Table 4. Hypoxia-inducible factors/protein-related transcripts detected in microarray analysis for high- and low-calcified carotid

plaques
Average
Representative log2
No. Probe set ID Probe ID public ID Gene symbol Gene title ratio
1 222124 _at HU133p2_31405 NM_173503 EFCAB3///LOC EF hand calcium-binding 1.72
100133744 domain 3///similar to
hypoxia-inducible protein 2
2 218507_at HU133p2_27793 AK021881 HIF3A Hypoxia-inducible factor 3, 46
alpha subunit
3 1553392_at HU133p2_00818 BC001863 HIG2 Hypoxia-inducible protein 2 1S5
4 1556069_s_at  HU133p2_ 02771 NM_013332  HIG2 Hypoxia-inducible protein 2 —.26
5 1555318 _at HU133p2_02232 AKO021881 HIF3A Hypoxia inducible factor —42
3, alpha subunit
6 1554452 _a_at HU133p2_01578 BC026308 HIF3A Hypoxia inducible factor -.63

3, alpha subunit

between symptomatic and asymptomatic plaques. Vemu-
ganti et al performed microarray analysis and revealed
that the transcripts expressed more abundantly in the
symptomatic plaques were those concerning active cell
proliferation, neoplastic process, control ionic homeosta-
sis, the progression of degenerative neurological diseases,
and angiogenesis.”® Razuvaev et al’ disclosed that genes
associated with inflammation (such as RANKL and
CD68) were overexpressed in symptomatic compared
with asymptomatic plaques using a database of clinical
information and microarray data from 106 CEA. Wahlg-
ren et al'’ confirmed the lower expression of proinflam-
matory factors (mRNA and protein expression for
monocyte chemotactic protein-1 and interleukin-8) in cal-
cified plaques compared with noncalcified plaques by
real-time PCR and Western blotting. However, there has
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Figure 3. Results of microarray analysis. As for hypoxia-inducible factors,
3 transcripts in 6 probe sets expressed, but no genes showed significant dif-
Sference to fulfill the present criteria. **,” indicates the detection call of the
highly calcified plaque “A (absent).” Gene numbers correspond to those
shown in Table 4 in the order of average log2 ratio.
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been no finding of more abundant gene expression de-
tected by microarray analysis in highly calcified plaques
compared with low-calcified plaques.

ANGPTL4 is known as a hepatic fibrinogen/
angiopoietin-related protein, fasting-induced adipose fac-
tor, peroxisome proliferator-activated receptors, and
gamma angiopoietin-related protein. It is 1 of 7 members
of the ANGPTL family (ANGPTL1-7)."' ANGPTL4 was
previously referred to as ANGPTL2 but has been re-
named ANGPTL4. ANGPTL4 has been implicated in
the regulation of angiogenesis and a variety of diseases
including cardiovascular disease, wound repair, inflam-
mation, and arthritis.

However, Ito etal'? found that ANGPTL4 did not induce
neovascularization in a corneal pocket assay. They showed
that ANGPTL4 inhibits vascular endothelial growth factor
(VEGF)-induced neovascularization. K14-ANGPTL4
transgenic mice show no evidence of increased vascularity
in skin tissues compared with controls. Tumor angiogene-
sis was inhibited when tumors were transplanted into the
skin of K14-ANGPTL4 mice, suggesting that ANGPTL4 is
an antiangiogenic factor. Peroxisome proliferator—acti-
vated receptor vy is expressed in endothelial cells, and its
ligands are potent negative modulators of angiogenesis."
ANGPTL4 is predicted to exert antiangiogenic effects.

On the other hand, the mammalian FGF family is com-
posed of 18 ligands that elicit their actions through 4
highly conserved transmembrane tyrosine kinase recep-
tors (FGFR1-4).'* FGFs have functions such as cell prolif-
eration, migration, differentiation, and angiogenesis in
various cells and tissues. The angiogenic properties of
FGF1 and 2 are well known. Specifically, FGF1 and 2 in-
duce the promotion of endothelial cell proliferation and
the physical organization of endothelial cells into tube-
like structures.’® Decreased expression of FGFR2 in the
present study indicated that angiogenesis was sup-
pressed in the heavily calcified plaques.
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At

Figure 4. Results of real-time polymerase
chain reaction. The mRNA expression of
ANGPTL4 was significantly higher in HCPs
(H4-H6) and FGFR2 mRNA expression was
lower than LCPs (L4-L6), revealing 1.28-fold in-
duction for ANGPTL4 and .58-fold induction for
FGFR2 (both P < .001). Abbreviations:
ANGPTLA4, angiopoictin-like protein 4; FGFR2,
fibroblast growth factor receptor 2; HCP, high-
calcified  plaque; LCP, low-calcified plague;
mRNA, messenger RNA.

mREA relative to beta-acktin {xi0°)
-
s

@

Though Kadomatsu et al' reported that ANGPTL4 ex-
pression was induced by both chronic hypoxia and en-
doplasmic reticulum stress resulting from adipose
tissue expansion, it is conceivable to think that
ANGPTL4 was induced to perform an antiangiogenic
modulating function rather than in response to the
chronic hypoxia, considering the downregulation of
FGFR2 in high-calcified plaques. This possibility is com-
patible with the result that other well-known hypoxia-in-
ducible transcripts, HIF-1a and its family, which might
lead to angiogenesis via expression of VEGF'” were not
upregulated nor VEGE. This is consistent with the fact
that the highly calcified plaques contained fewer hemor-
rhages and ulcers compared with the low-calcified pla-
ques as in our specimens. However, because the
percentage of symptomatic cases was the same in high-
and low-calcified plaque groups in the present study,
the relationship between symptoms and ANGPTL4 ex-
pression was not apparent. However, many investigators

A

Figure 5. Results of Western blotting analy-

sis. Significantly more abundant expression of

the ANGPTL4 gene was detected in high- B
calcified than in low-calcified plaques, whereas
more remarkable upregulation of the FGFR2
gene was observed in the low-calcified plaques
(A). Comparison of signal intensities revealed
significant differences between high-calcified
(H7-H9) and low-calcified plaques (L7-L9) con-
cerning the protein expression of ANGPTL4
and FGFR2 on Western blotting (B). Abbrevia-
tions: ANGPTL4, angiopoietin-like protein 4;
FGFR2, fibroblast growth factor receptor 2;
HCP, high-calcified plague; LCP, low-calcified -
plaque; mRNA, messenger RNA.

30007

Signal intensity (plxels)

1856 -

945
SR S

&

2L I
=

&

5

8

;

o

a2

b

=}

0.5

8

3

5

7

"

5

o

1N

%

. o ——
ANGPTLS FGFR2
o oo 7 ree

have reported the association between hemorrhages or
ulcers in carotid plaques and symptoms,'®?° and there
is a possibility that upregulation of ANGPTL4 may
contribute to the stability of plaques at least in part.
Because limited cases might affect the present result,
further studies with larger numbers of patients may
elucidate this point.

We could not observe any significant expression to ful-
fill the present criteria regarding calcification or
osteogenesis-related genes in both groups. The expression
of bone morphogenetic protein was reported to be in-
creased at calcification site,” whereas transforming
growth factor-B is produced by osteoblasts and released
from the bone matrix and regulates bone metabolism. Os-
teoglycin interacts with transforming growth factor-p and
induces bone formation.”” The precise reason for no sig-
nificant upregulation of these genes in high-calcified ca-
rotid plaques is not clear. There is a possibility of less
association of these genes to formation of calcification in
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Figure 6. Representative immunohistochemical study of high-calcified plaques (H7, A-D) and low-calcified plagues (L9, E-H). Hematoxylin—eosin (A, B, E, and
F), ANGPTL4 (C), FGFR2 (G), mouse IgG1 (D), and mouse IgG2b (H) staining. (B), (C), (D), (F), (G), and (H) show higher magnifications of the square parts
than (A) and (E). Original magnification X1 (A and E) and X200 (B, C, D, F, G, and H). Abbreviations: ANGPTL4, angiopoietin-like protein 4; FGFR2, fibro-

blast growth factor receptor 2; IgG, immunoglobulin G.

carotid wall, but small number of specimens in the pres-
ent study and strict criteria for significance of expression
might affect the result of analysis.

lar fingerprints to develop in a neoplastic fashion:
a microarray analysis study. Neuroscience 2005;
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REfRE (4545 180 E«UV}{H«&: EhER T8 L7
40y, 1,181 AR RE ¢, BAERE R,

ANBRREE S 713 80T0 I3 CAS 5.2%, CBA4SY% &
3 W <, ﬁv B L UTETEENL CAS 4.4%,
CEA 2.3%, fEietk Bl B MaE b s &
UFETEE CAS 2.5%, CFM 4% (HR1.88) & CAS
TR 12, S0 RRITIR ZOEE I E,- 2.
CREST Oy Fat4 » % iixﬁ!ﬂa@/{é Gl CAS,
CEA THEE T o7z

CREST G4 U7z fiZE i id RCT 24T 2,502 A
g1 A, B, BEE, BRIZOWTOV 7S
BT 2,272 A 69 AT, BREST81%, BRI
00%, FIJTIESE 04%, IHTEM 88% Th o/, Bl
27 MO 3~21 H, S AT TH o7, BE
FZE i 0.6%, MMEEr# 4 SEPETCERIE 21.1% T
FEE R LI 116% TH o7z, 4EFLTHRE Y A
7RI AS R 8 2.78 Tl o7z, CREST T
X CAS BIA, BICEERTERRE hho
2, BEPEFELRELEEL, $RoRT
O3B E BEY D o 2.

CREST OEHILH 8 FH EBPICHzo CE

irL 3;&/\;&’: ZOHEICERA, %:fﬁ(, Rl ok,
it f‘;gifey)%fﬁh*b&zéw 125‘ oR 3N
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BIASE S Ltz kD3 fﬁ> 5. BEEOWEIL R
f}' > 6 ) Japanese CAS Survey™ T #E X hTw
A, F-, B BRI B 2 R s
B (best medical treatment) DA DEHEIL 7 ST
W,

7) ERO study

1) JCAS (Japan Carotid Atberosclerosis Study :
3~2004 xi“ )

{}i.'yz,—“if“m L B

ﬁi%%%@tj

i'viv{l{.)\ }’ L

T, | f}}ﬁi%f?@?wnﬁéﬁfﬁf S
BHHEE E%?J FHRIRAIM EBET A Py

4 ol m&, VT, 2004 SEICEEHR
T LA 65HRLY 1164 AAEEEN, CEA
520 A (45%), CAS394 A (34%), WBHEE 241
A (21%), FEREETIE CRA 52%, CAS35%, WA
IR 13% 1T L, JESEBECIE CBA 39%, CAS
32%, PIRMRRER 20% TEH oo WREeEE (—i
PEREIRE ) 12 CBA 10.3%, CAS 104% T, itk
30 HEMEEUHEIL CBA32%, CAS3.6%, JETTiE
CEA0.2%, CASO0% &, CEA, CAS TEELZEIX
B B e I, 746)\ (64%) DEBHGE
B (847422 H) T, WK EF I CEA
0.54%, CAS 0.39%, PW WA 6.09% T, T
CEA 4.8%, CAS 5.8%, WEAH 104%, ks
( ‘\so“'; i CEA 10.7%, CAS 54% TH o725,

i) CASTER (Carotid Asymptomatic Stenosis
Registry © 2009-~2013 4£)

Uik Rl %ﬁ«&-‘ﬂﬂ”"ﬂf (g
HETARE SR BRI X s [T
TERRESREIR f”/w”?@ﬁfku:é’-zk HERE BT
AEgee] T, w% BLomBEfRgEiicon
T CEA, CAS, WRHSRBROBRBERETHL ALY
AT L HBE LB ENmERETH A,
20094E4 B L0 2011 E9 AT TOEEE
MoOBEHHEHEI b, pREEY I, 807
FOREN S Y, P NERERICILL, &
NIRRT (694%vs, 58.1%), BEES -2
DL (284% vs. 17.3%), Pllnsede - 2 7
FrOEREENSWI L, CEATL Y CAS ?;?

T DSA D b, JEE T~ 734,

LSRR E W LA L DI «1%
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FETIWE, ARMLA N 2R f,:’l BT 4.4%
(2.2 4+ %/4F), RG> bid 2 SEHEF
3.5% (1.8 +9%/4F), CEA/CAS Fice @W M5 OkE

e Bl A Ny M2 ERET1.6%
(0.8+%/4F) &, AIBIZ B 2 ISEBEEDI IR
fr@ﬁ?_m PEA 2 PEEIERE, MEROEER DD
G T TH DL I L HE S

8) :ﬁﬁ:uﬂ?@ RCT

) ACT-1 (Carotid stenting vs. surgery of severe
carotid artery disease and stroke prevention in
asymiptomatic patients) '

SR D EHEFL BV TSR SE B R 2 i
Haedg s Lz RCT & LT, 80% LlLEAkze ik
1) A ZJER] (CEA : CAS=1:3) I DWW T DWEHEY
8 (30 HAgER - 200 - LpAEEE, 1 AR RS
W) & T AERTH D, CAS 1, Xact AT
b & Emboshield 7 4 ¥ — (Abbott, IL, USA) 7%
BwubhnTtnb.,

i) TACIT (Transatlantic Asymptomatic Carotid
Intm vemmn F na]) »
NI BWT, BRI LR &

” A f?m %) T, CbA+ PR TRER (Bl
AREE, NRRSCEIARE, WRIRIE, EIRIEIRIE,
EEE), CAS+ PRI, WRHREEREMD 3 &
R AHBTH B, 2,400 ADESE B,
JEBOMES - FLCEIRE T 5.

i) ACST-2
2) )

A ) ADWGEAE B AT & T o T PERE S
BUIRIEASIED CBA/CAS & D IINA ) A7 Thin
FEFNZ X 5 i*mfzm,aw FT&H b, 5,000 )\cv)
BE@HrEEL L, BFORRENIIASICHEET
5L Mmé% T2, 30 HBo: Lﬂ%ﬁii’.z», i

(Asymptomatic Carotid Surgery Trial-

Edr JE, SRR ORI EE CEA/CAS
oW THEEEES 5, S 7HRE LT, F8

B, IMER BRI R, QOL R ER T 2R
REHES AT .
iv) SPACE2 (Stent-protected angioplasty in asyrmp-
tomatic carotid artery stenosis versus endarterectomy
2 ) 721

SPACE BBV BIEBRR BT W R TH -
7203 L, SPACE2 & 50~85 3D 70% Lo

FHENRPZEHE T, 180 H BLPITIZE dr ab B VIR
':F'A:;J%‘I “f:_ FLTHRWEHIITS CAS T2
X CEA X 2 5VEA I & R e o RIERARD
31%“1%1\;“1334’“2’ W TH 5. BN E
%é‘"«:é“aof W, CAS & CBA mIE4g#hio v PR
LEEET S, B EE 3640 ATH B,

A
6., MITHA FoAvicdidsd CEA & CAS @E
FEIR
1) KELDREE 2 (American Heart Association :
AHA) « 2K B B 2 B i = (American Stroke
Association © ASA) « K ELDIEZEEE (Ameri-
can College of Cardiology Foundation :
ACCF) ! SBEEJIREIIR - B BIRE R BEEHE
HAESA2 (2011 4)°
LAl 3 EEED 14 FREFTRBE N,
2005 SEAZARELS CBA OWBFIRE Y ¢ L7k E
e 42 (American Academy of Neurology © AAN)
b, BUA VT A ERIKFELTYS (bip//www.
aan.com/go/practice/ guidelines) .
1) MR A 2 SSEIH UT O G B
L;t, T 40 P 5 B R 45 0" B 48 R 1Y fﬂ%?ﬁ&f
% LET 72 H T —F VIERE T 50%
U».h (7521, TE¥FYAL VR W
U, BHBZE R - B0 ERDT 6% RO %
&, CEA DB E LT CAS2VRIBENS.
i) MATHEE AR & LA S, IFICEIR
ORI PME NPT E L 2vWihie
12, CAS &) CEA ZBIRT 2 DI HIh %
STWE (#5 Ala, LT ALV R).
i) AT PR AT R 25 B TR O IEH
PIEFFHIFE L AWIHEIS, CBA LD
CAS BT BB phoTwd (75
Ala, TEF ALY B)
iv) BHIEIRE T 60%, DUS T 70% ML Lo
S5 Iiiﬁ—,.i; IRERzg 4 5 FHiIl CAS 13%
& b LDy, WEHEEEOL S LT
Ly ij;%ﬂ@v’ﬁ AIMIFE AT dw (¥
’;"Xﬁb TV zwx)ws\
EHEEBOIDIZ CEA £ 7213 CAS 1264
‘&L,...j}*"“l/a}\ AV A7 DFEREMEF T
MBI IR BRI, MRWWHED AL & i
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2) BAEBZERSES  HERBEIA 4>

(2009 ) *

BT A F 54 1k SAPPHIRE B 2842
BT ENL LD (CREST FIFEH) TH
b, SO LOEBEIIOWTS CAS DR
NTWA, HIE, 2015 :rsé'ww PS4 VERETICE
FCEMASED BTV A

1) EEBIRRR R - ﬁsw . CEA OJERREF

(3 o LA E, TEl s’x«’v’%ﬁi, BN =R A

B RER, BELNEESR, WMEE
IREAZE, X PUMREH

EEERRE, MERPEEEME

PSRRI EE O, CEA TEHER,

80 BELLE) B oI LT, CAS X479
e LN (L FB).

i) PEEBhIREZE f‘é»fslﬂ“( CEA OfsflEF
a b i WIEBN BT CAS FITH T &
FEBLTL L, —%} FER AR 4
vi (2 L R Cl).

BORERERBEROBEREREILOVWT
::lw”;g?f? il }?‘?“"Lyxﬁk & Afﬁi{ﬂuiﬁflm Iy, EEE
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, RO, . BERR EoEIRE 2
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TRETRE

EfkrE, HHUEBIR F‘?a}f:i%:?k ERBTENTWA
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”;iﬁ% T TIA OFEFEZ R
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oy

(1,45%)
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TH My "9}

AN AR N

BICISETT+ B B & B

H AR 3;&3&%{5’ > (JASTNEC) X 53

%ésizw‘“ #4494 NOEEDTE, 61 A
(1.4%) (=B £, 27 A(0.6%) 1Z BBt
*va L2, CRAMTHRERE T e HEk CAS B

R IEHROBENS o7 CEA BORE
:ﬁ: TR ER L BLE L Twizds, cas ’”ii
MBUREO SN o, CAS Bz HE
ERITL L BIFEESEERC L Y Ml **‘%zz@
m‘» Fo—BERR RIOFEKC L 28
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%72 Bubk 573, CAS BBSEHICRHILE
RLAEMAT V2 — L, BEEERICE LS
FERARERITH B 2 L s, BB
g %9‘@1*3’:*‘;3;5 % L., autoregulation Js*,;%% kB
HEUHMEREHNTETHELFBLTWAE

BETEFER TR L LT mw’f‘iﬁﬁfb
57, CRAMROIY TR OFES, CAS WEF
eracutaneous transluminal angioplasty (PTA)
staged angioplasty™ 72 & OENH 5.

BT &R,
;IE}? TR,

8. HEIRAERER @%ﬁ%kvm
CAVATAS OFEOER Y X 7 BT 547
SR Tid 413 A (CAS200 A, CEA *m A) oo
WURT TR BB 2 S 4, DUS i*?»‘zt‘

BRe T AT, ffa-:§xzr~ s r%« fm%

CAS T 30.7%, CEA T105% Thoiz. AF v
TR A N SOl L — f@é’x CIBEENT:
s DL DS 70% D LOBEREIEFTL A
7&K A Fe (HR0.43) . BRERBRIR 1 70% LA
L@ ’gs EDFMHETTH ol (HR232). 60 H

w8
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fiviod

=

DN RS (50~69%) 1 70% Lo
Fyese »’B@ﬁé:f‘?& RQUVAREES:b s ﬁﬁ, ;
g 7: %3 T}% U)%FAL/ FaRA bk 1 4L

Er R LBEE o0
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T CAS 58 A, CBA 62 NZFRR7e %38 (HR
09), i (HR 1.79). #ER (HR2.31), REEE
(HR 2.07) WSEH2E S 2o b P28 ORI 5300 -7
THY, B CEA % (HR 2.26) OFRE%E L
MEEHD, CASTETITE ) Cldhh o/ (HR
0.77) E L, DA VIZBERE R, 24
F T CEA, CAS &b MEROIE T, mATHER
DR, MWEOBAEP e Z L HDH E L TN
5.

2012 4£0) Cochrane systemic review® T, JEE
M F o A R A B R A R o IV AR
(PTA/CAS) % CEA & & I iR & i
U7z 16 ki, 7,572 Mo wWTilA, il
BBF OB CEA L VINERERETES o
7z (OR241) L3 L Twa. De Donato b0
T 3,179 AD CAS T, 1, 3, SHERZIZEN
FILL6, 3.9, 6.0% OWIKIE (>50%) %0,
Van Laanen H 1% CAS B METF L LT,

B, ik, AT Vb, TG, R L

ERFET TN D, *"7’}, CEA W2 L Tid, pateh
%479 CBA | , TEEk “‘?’ﬂﬂ‘l%iﬂa%
E xR AR ﬁ%ﬁ[”i:f)‘cfo HIEFREINT
BT,

P EFFEIARDRZE - BIZE

BRI T AR E L TR LR
B0V, HF f!’-"qﬁm U CAZEENIR - s REhIR

BRgE, BEERZEN TS superficial temporal
artery (STA)-middle carebral artery (MCA) &1k,
BHIEEGR & U OB BRI - X B RIS oc-
cipital artery {(OA)-posterior inferior cerebellar artery
(PICA) Wy, MiEEEhRSeze, PAZEIC X 2Rl
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ERB B, . BHINANER L STA-
MCAM}fﬁ*cwr(thw*

»uw./««
I T,

. E{USEENAR - PASMENR (STA-MCA) W&
@T&%ac (Fig. 4)
1968 4E 1 Donaghy & Yasargil 28R4 28 A
Lz, Fw ""’7-Lﬁ1mwl T STA BT 2P DT
vt A, EIR R 0 EES 3 HY Y

[E55 3%, Single %7213 double bypass 7, STA BT
R E R e T Al L o, BB
BB R R E R~ LY R RS,
HREALD B 6 om OFRAL (Chater's point) % RS
HAERT 5 em QR4S .

INA R cut"in@/coaﬂ*uhtion, R Tf" A
needle monopolar 7 &% FWTHllin L7 h 5
STA & IS &%, I @ﬁﬁﬂiﬁ@ﬁﬁkm
R AR A coft PRI T 95 5.
KODMWIIL 6-0 74 T RTHELTCBL, Y
LT tension D b R WEMEDH BH R E D do-
nor ML, 20 f5F ?f)\ﬁm?; VAVATOR IV - 2 U0 s
My PPTHRELT I?O < WY 7 MCA BB R
M4 %49 1 em ”‘fﬂiﬁr &7 EM§7 T E AL L
', TIZI/N—— F %\?3‘@‘” recipient artery %
i 5. STA PIE%R ~/3) VAR TR L, B
UG5 AR R B L MCA DETEE LT
45° % fish-mouth P PWr L, EF 7 ¥ =2
(gentian violet) THets LT <. HE4i L7z MCA

Y& BT % mini Sugita temporary clip THERT L,
wo%fw/ e ERT AR LT A 2
CE ) CEIRIB A E (. o) VAR TEREL
YA /7 ’}7 = THeR T A, WIS stay suture & A
VPP, WA Fa 3~4 #HERT 55, MCA D
PRI R f}fa {’Fi A% T RO STA M) & MCA
g BT LT L, 2720, STA Wiy

T li%‘i@f”?ﬁfﬁ?ﬁi& ENBHEP RS EE
PLET, MOEH b EET L. REEETHE
2, lé 9 donor, recipient L5 O NUEBE L Ff 12
BwTwasIll, EEVELTWERWT & TR
Th.

Arth &z L 7z1%, MCA @ temporary clip & fi§
B U BISE U CIBMAES £ 1TV, STA O d
ﬁ%*@@ F 75— MR E 1CG B G
Wik T bypass DR AME LR T 5. BE
PRAING WIS, Brig, HIBEAH 7 &T donor arte’ry
WIRM, LIS CEEL, RNy 7S
—MEI CHEFET A5 KRR TE T ‘E&JL DR
PLETHS.
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IS4 PN E 663 MCEMEREIT L2 YR ERE j

18%, FHFER O 20% PR ELFEEL, Y ~:“ik.

10% & 1% BB L 2. PREOREESRICHE

X
&

N

_}

TLEMEEEHTE Do, FEFREOR

% & T, Bamett Study EFRHENRT WA, o y%"’f‘f 3
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3) Cachrane s /si:em ¢ review (2010 ) #
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