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5 -GTP 26 TU/ Pl 14.4%101/41 BE 3.0 mmo/l ST X SRR T

Bl 1.0 mgtdl PT-INR 1.41

BUN  25.6 mg/dl APTT 296 %

Cre 1.33 mgfdl Fib 403.2 mg/dl

Ua 5.4 mg/dl FDP 9.8 pg/ml

Na 128 mEg/l D-dimers3
K 3.8 mEqg/

Cl 102 mEqg/l

Ca 7.6 mg/dl

7L 94 TUN

CRP 10,97 mg/dl

2016

AG 8.2 mmol/l e dede il st e L

Glu 99 mg! cil

TR H,
i (-)

FRAEE 10-189 /HPF
FIEE  1~4 /HPF

 hasER

Btrisomy



plin

[MDSEET B AIRETDHEB)
MDS &R BB *'3&*1?

H#EIc

a1 —

a0 T

39 | ATEAE
| 1smei A BE

38 l

7 \\_/\/\\/‘—

36

o ma— o .
Y Yy &
it FaE R @*‘"1& & 1? ,\«“ i & @“" $~ ~> &‘7

X2 (Al et L O BEEEHLAL CT
Al EEDERE BEFHETED 5

KT, AT free air # ZEGEED 5

BV EFbRTwAS. EERIME (LLTEHE?
T [MDSJ, [Behcet il THET S EHAMER D
MEETED L o TDH [Strisomy &1 - 7=
MDS] {2 BD & %\ 13 BD ffEIk & 5 0F 9 4 5E A
Kbz o b, EFIREBUIRA ML TS TS
0, SRErMHI20H 5. REPHEREIZAH
ThoHH, BELTA MO A 2 OFE LA ERigHE
BEENEHREZZ LN TW5EY,

BD (F4odFmERICI A, HHERE L Tl HZE,
iz, BENEERET 52 bt EhmE
BD, ## BD, & BD & X iEins. Strisomy
MDS (263 2 BD &, $FI2B% BD BERE 24
BIENZVERESRTVWS. FHMREOHHN
D (WA BD &R LA ET AV, K
WEFIOYE, BEHELE &L TBY, B BD BE
WEELTWwWEEWZ D, L2 LBh% L BD 04
DOEERITVTRLED Ok

AFEFIZEEOES L% &7 LTz 122%, 8tri-
somy & MDS (29 BD MeiEIR % & 725 R TH

20

KA - MBS

[23 gL L A2l o IR A & 7 g PR
b E SRS S OHI20cm OWIRE L7z mb. 5L
il (1) 28l 5.
T ATA4ALHER

7t GELER A O BE ML
A REE BRI ERORE 2D %

LETESLHEMIZZ L 3hv. ERECIRE L7
B, APl EEDUEROADWETH -7z, KIED
HEPIDOHRRERT.

HH S OWEIT LAUL, Strisomy & MDS 12119
BD fRAER OB IEM 2 1L, BD 25§ shiollg
PO TRMAVES (X7 <, R a1 | 2535 T 2 v
BHEVPZRELTWD I EHE0E), & 6IZARRERNILHE
fﬂﬁﬂ\ THRBESICHPREE RO 2L T

. MR RO % G B 12 1E NSAIDs B# 4%
55,$EMfuwﬁﬁuﬂLfNSMDs%m%ﬁ
HLTW/ 7o NSAIDs g b HETE v, L
L NSAIDs 5O FEMAIE MR, 23 e 12 B
HILETH A, DERELREZDEDD, WERL T
b, FLA704 FRIGETH 2722 L6, /I
Wi 3 BD #RRER D12 & & 2 72,

ARV TH A LS L, EREFICEL
LAHIER S B DL BB AEICEER T I
prednisolone (PSL), colchicine TZIT 52 5%
(. BEMLZEOEREBTIE, A704 FIZMAT
salazo- sulfapyridine (SASP), ciclosporin (CyA),
azathio- prine (AZP) Al s 208, AREMD
Wity REEREOIERIIEROATH - 122 L SRRE
BI7ZZE ML, A7u4F (7L F=¥%) 25mg %
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T B i 4 0 2E L % - 72 Birisomy

WA LA ZEEInEED. 3—0)7%«0)7 + B — DT ER
P RRETEY O 2R RAEL RO R o7,
AN BB ORI L S L A S i iRt
IERWMETHL I EALERTTHE, AT RSN
ik L, ST 0me THIFFL Tvv . REiHEL
HEEORETH A, AF 04 FIZE - THIPE
OWPEAAZ D L TRB TR0 EELE. T
A7 4 FORIPEN T B gt <. o2,
FEULE, SRR RLE, BRI L TR RS R
WAL TH B

TEGEED 7 A T — (20T IS IEAY NS % 2 1000
P, AU O R WAL B 2 LA
WREE GBS, i 7o MDS @R LI b ik s

VT dh B, AR I B R AL A LT ol U B %
LTBYFHdHIEIITE 2d 2245 Brisomy
F0F MDS %2 BD #owth & Rl L oG, A
OMREEL M E A, IHUENEBOEES, AT
FhaE O A5 2 LB TH L.

i =

i gy dp ks R L% 1 o 7o Btrisomy &8 MDS o

wﬁﬂﬁﬁLf

FINEETBMI B . MR B L O EYEE R O
Hiftat s Hhi s

ZE XM

1) BB AR B OB 1 T 25
S

2) ik Web search.jamas.orjp

FC-'_i

2016

G MR R R IRTE O - B

)R — i o A, EILE AL & L
2 Myclodysplastic Syndromes, $R3ASEREE &
ofzel—F oy MG R 48%F
H083~ 1087, 19944[
4} Int ] Hemarol (2013) 97: 320-524
55 F A Al A B O B MERE Vol57 (2015) NoZ
pl70-171

6 Tada Y. et al: The association of Behcet's disease

—
Al

with myelodysplastic syndrome in Japan: A re-
view of the literature. Clin Exp Rheumatol., 24
51155119, 2006

70 Fujimura T, el al: Periodic fever and ervthema
nodosum associated with MDS with trisomy & re-
port of two cases and review of the literature.
Mod Rheumatol,, 20: 413419, 2010

&) Ahn JK. Et al: Beheer's disease assoclated wilh
hone marrow failure in Korean pailents: clinical
characteristics and the association of intestinal ul-
ceration and trisomy 8 Rheumatology {(Oxford).
47 1228-1230. 2008.

9y iR - BB, BAAL L7z i AR R
SR EN—F = v ] WoIHE IR e
325 147~15611 199841

100 A58 © TrisomySErPE U AR B ik 12 4F
48 L2 Beheot MRS 18 11 AR AR
L8R 743 6 1547 ~1351 H. 20134F

11) ki &3 ESWEEEL 8N v s -
3T R A R S O X —F 2 P OLF]
Pl v Frpaias - il - B v <5
y$?ﬁA7n77b-%ﬂ%mw 438 B(. 201541

Zl



E Bl

RYF I ouag e s, 922 ~ 25, 2016

L TRYE LR TH O 2 & o 7o —RERBIIR+ZIBED 1 61

+ H Y

BT - RIS

M7 AL EE
1 EETRER AR 2) REFFURER

— SR B EIEN 2 METH S,

MR =2 B R
st 3) BBl oLREmE SR

LRI T 580 1 7 IR KB IRIE + B I %

L= THET A, ifE-TﬁJ&nLSQmOD?kI"[: THMLE X AR HBEEI AR Sz 30T AT IR A B L2 e R AR

60mm O FERBARIE & 451 B N T T RHE R O R R
94mm &L%o THED, SR AEETH D RO ERE

f.r?("rrrx,{tléf%*ﬂ'('b 7o MBSO CT Tl At

WIREETd o B RSB IR S R 7

APBB#EIIARREM LIETE 2o/, F0f c?)‘&ﬂfr’ﬁ“f‘ﬂiiﬁlé)‘\ﬂﬂlﬁ-fﬁ s 0 S I NE ik - o Ml 01 L1

HELZ22 % 20mm HEFLE D7,

%Y E‘iﬁﬂ:{"”‘ﬂ.’nl[ul‘?(d‘ L CRABRE R &OMLE 4

DIRNE B GEIE &, 355 CT 12 X iAol

SN AEENVEVD, KRBIRE RS BGITIEAN
R DHRESLECH L.

keyword © XEIRBERE. ABIRE, ARF

L&

KR E#E (aortoenteric fistula @ AEF) (%%
HWETH Y, LR rﬁ‘lIIFELﬁ:%‘B’E‘?ﬁ‘%( Lo Fik
AROBRTH B — kY AEF (@ RAE{EPE S
Wis, RS MM, BUREE. WAL LA
TRIRE BEHERETELE-L, ZRE ARF 2
RERBIEEOSMIEE LCE L%'J' 234 &fE, -
HUT3ERE LEAETH S & % o fo—300% ARTF D4ER
RO THEY

iE #

[B#] g0 i
[-E8R] nl-am
[REA:RRY IERCEYIRIE, ZHOUT e, BRBRMEERS, &4

9
(B3] 2006E6R 24 0. Ml % F5: M R
BENS LAMG. 32BN mEAs D kTl

M @HME B2 T nids, R Hb89g/dl
EREROSERZ TR LI OTEF @b
34 K e by A BTN IS B IRAE B s T B
B, BAECOMmM THh o AV ENEOF B4 <
FREBIEE o Tnde, MEEABIFOEM CT THE
FKEWmm & & - TH 930 ET30mm ORk#EE
THADY A7 EHWIRETH D, o gD X8
IRMSHE LS & BT BBV & # 2 Szt Lk

22

BOTHNHNFEOHTEL L, ADL LV n
TR T L s Lo
[t & FE)
R A B ENF— L AR, ADL @ EAiE3
[W%%]tvu#&iﬁmmm@m,iyyfa

= EEbmgs B, 2 T F 7Y - 125mg/ A
(SR B B4 ]
& Flb6em  ff F550kg DML 258
(E4VBMB) BT 2661T HR 97/ &
S5p02 97% (room air} BP 93/71lmmHg
Hihs i e Ty v HHERAE IS TS L IR o 23
BRETEd L D - Dk M-WViEsl %
B AEGELL FEBEEE-T JEE dnsh:
W= B 4 MBI ERIEA L
[t et 2297 R
TPL7g/dLASTIAIU/LALTHIUALLDH248T1 7
ILBUN135mg/dl,.Cre0.89mg/dl.e GFR45ml1/4,
Nali3mEaq/l K31mEqg/l. Cl10bmEq/l CRP3.27mg/ di,
WBC116&80/ul, RBC29977 Aul. PIt214 /ul, Hb89g dl
HT27.9%, MCVO33fl. #oud o S 18 & Hin % 72,
HALCT TRIEEIRT ~RBE BRSO R f A
F94mm DERR AT & 587/ (Figl).
{#Ei8]

TEAB R BNRIE 25 s 0 Ml % 5240 72 7z b A BHARNG &
DAEN: & FE L7As, RAFITIE L e b A RO
A CIIERR T 2320 0% CT ke ¢

& i
RR 16/ 4y

BYFh SR BE R Vol 9



L C 584

Fig.1

TEGABIEE L £ ABRBE LI
FHEES A0 AR B 28 6 2 517 L 7.
NSAID O MIREE & & O HALTERE (2 X
R LS R & e L7228, IR REIRE A~ D52
LML VL BANGBEEME L il
Hbd3g/dl, 2H Hb7.7g/dl L EEETIMETTH - 7278
ABEtemt Tz < #EB R T w7z 3HEICA RO ME
REDIN, PERTHO AL ¥ VLD & { Mg
Tl Hb74g/dl Td h gL Lz, WHICHin%
P SPO2O BN P LM T2 L7z, DNAR
Tho 7’: 72w & BVM (2 TR & il A 7o ATEEIR
BELZERLIT L 208%, L+ 8Kk
L Hﬁ‘dfla KB RIE DM A % b7z, 3Rl NIE %
T 2 L KIRE~D22%20mm OEL% il 7
(Fig.2).

Z =

AEF I ®ERETH Y,
— WM AEF D85% (XS RKERB 2 &0 LY, #L
W3E D K 5 NIRRT 2 & O R IR 3
Zipo 7298, R TCIEREIIRBALIE BRI AR E S % S

2016

LEMTHLRE R

B oEfT A

A G BEvy,

FELERIE20~50% & Juv?.

-k R BN e R E D 1 I

BHTWABHY,
Sk, B EAERICoREBIZENL T A LR
s,

EEfL & LTid T 2381B283% L IEREMIZE £, JFiC
KIFEEEADT% & k% TH DY, REFTHHKEIZT
gl & e IJ?\FJJHFRF(DFI""HHﬁnrfév}bﬂf‘
(Fig3). %7, WIRBOBEEL L TIERFERIZILN,
FRPEZVESNDBY, AHRER TIZ89 & E &S T
&oTzs, ¥]i”"”lib{]h’§;| ThR D % (. PEERRIZ65
~66RE T A0

Figa

KBRBEA R WICH b 54 AEF 2384 L 7- 95
H 0, AETF IZKEMRIZHEE L2 L oIS

ENTWARI ERL, BIREICE HEEBE~OWBIER
ZANEPEE AR L #E 2 ST wW A,

S RBIIRE T T, — &Y% AEF (201~08%,

— 1tk AEF 1204~24% D3 ERTHAH LIES L
TWwaY, —FT, —&kt AEF ICRAITEFEITLL
WM BT 2 s S D, FoMf & LT 2BEN
OWFEME LB 7% < R IC AT ~D RS
KR FiAME oL LTHATLZ
L, BEwEREN ORI X ) —EICBE LAt
5 L TfTEYEA R R4, AT H (hemld
bleeding) WANEET AL EDEZ LN TVAS
AAEFIZ BT KBRS RO MREARED Sit
(Fig2), Zomiizk VELVEIhTwZzo
herald bleeding #"fffE L7z #F 2 b1 5. Herald
bleeding 7> & FFERY A& KM F T O R E70% DI
BICOEEMLLETH Y, 50% T24HEM LI E, 29% T3l
WEL ETH 2 L ENEY. FREFTE #E O
S2AHICAMHMAERL TS, WEREATHIIREIS
L 70 R LB M R & R B I L 2 B 72
H31H 0, herald bl eeding 75‘67‘:”&&%'(‘@1@?375“
JEFIZE W IEB2& 0 H 2 . EEREILEER T

PRwCE,

23



RE

B LA M A - 2o BRI A S LT B RN L
EZHILTHWED,

AEF THBME R, . NEPHEE = s
SNEHY, Ihed<XTr@HdEIL “wa £
o, R ACE TE RN O KT A o
Eudh iy,

FHRAEL D WTE, TERANE - FTidsE vrodhis
% DB THNEIRFA BT INCwAE. AEF T
AL NG A+ T HER K MRS A U A o,
WORBBEMETIRERT L08R ETHL, —7F
BEOBECT MEOKiEOM LS AR RS
WAL SR TH Y, BEOERE IR &)
7L, L~ ik, T%MW&%*
REMRIEFR B O X, Ltk nBlish sl %
ﬁ%?@&ﬂf%ﬁ‘tgk%bmﬂ%%%rme
Zzd AEF O s B U KERE~ORELES
LTI Ladh -7 o MG SES
Nt ol 2l BB CTHRES Thhh o700, B
# CT TH KRR O 2B~ O+ iR T
39 (Figdd, AEF L%z 2 ~XEWRTH A,

l

Figd

M - F IR EER ORE S 0 S 0912 F A R

Nz EFEZLLHETEL LA, REFAL EHIIES,

EHCT VBT ERER2EETETHL. T
ALAEEALIRLE L D BB SN TH D PR LA
EBHICES oL RES TR
A BT FERR I A RIS AT b A o 7Y, ARF
OETHIITE AT L b o i L st
TwbEZTHL JF-- kY AEF 48 T #hik
B3 AMWE | ZRBEIIT AUESLETH
B PTIRBEIIT A AL TE R & MG A, KRB
IRBE & Bk — RIS LW 290wy, Wk 6K

21

f:‘\

2) AN A

EERM=]

M BT 5 HiEdH D, BRIy — X547 —
ATC@wdH, BRI HILOXE SZBUTERY
SR E#FL o, EBILFBENEOITOIRET
&ﬂﬂm%%ﬁf%&ﬂ%f%%W.ttLﬁﬁmk

SIEENIRR OF S SUTILILHI B 3B TR Y B
Mm¢kgw&&@”Lt%m%m%mwﬂ%ﬁﬁL
vt s Tidant g TFEBOWg
HoBE, BFICAHEREE, PRy S,
+:m%&m&rA R R AE

LY ROHMBIC Lo DML HHY. AEF D
MLT&T@ALME&;%MM+MMﬁM R
OHRAFHFRNTH L EME SNTLY2 LEHo
L9 % BB OEE R B0 DR <A
TE~OEEL LWL OEFRATHAELELS
h, B IREAT & e By A i S g /01
AT, REMIREGGEIEE - 770 - F A v 2k
ﬂl.)l&,

T/ KEMRMIEE - B8 2 MUK E QUL
&, B L7zt B E A TINE QMO B A
TEHRKMT R &MY, CHLILgagliEo v e

YT AACHME LTI me%h“%M
LY AR OBRPAHEORELH 57,

AT 2 N TR T o0 T % TR A (2 KB AR BB 6
i & @ LR ERE O TR S X & fUAHE AL B 42
EETHY, —d ARF OSBRTTEECLEE B ok
EOMMIIE Ul o@ IR EBw-cH DY 70,
BAWFEE LTMWENAF » 727 b &~
BOICRE L, [MATEIERE & &4 Th SR R~
BAT LR L7z E O b b 22

AEF IZRBE 2 R TS OIREE, SEE,
AEF ORI DOWTERLENS Y, SHE LR
BIENLETHB.

2T

E B
i CsAE LAz — R RBIR-T 3B o LY«

Bz T%HJRF%E’E%?‘:%%& 12 AEF &I #

&, BECTICL HE
BTHL

EOL R Tt o R RO R A L0 A

ZEXM

D hE B P TIRBCEL L AR AL
BRSO 28 Rl — BB B R I 2 T —
FREE & B 1993; 11: 353-338

P KBRS EE O LR AL

YR4RE 2008; 37(2): 144-146
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3} Kensuke Nakamura Aorto-enteric fistidnA case
report Jpn | of Trauma&EmereMed 2012 3(1):
25-28

4} Mohammad U.Malik Critical gastrointestinal
Lieed due to secondary aortoenteric fistula. jornal
of Community Hospital Internal Medicine Perspec-
tives 2015

5) Sweeney MS.Gadacz TR, Primary aortoduode-
nal fistula;Manifestatondiagnosis.and rreatment,
Surgery 1984; 96: 402497

6) Kim JY kim YW.Kim C).et al. Successful surgical
treatment of aortoenteric fistula. J Korean med Sci
2007; 22: 346-850

TR TR KBTI TR SR = KBk

A L TSR T Idh2caE 2010 19: 505508

8) #wN M BRIEEEEGE ) Jon Coll Angiol
2009 49: 423129

) AfE i KEIREATEEORGT L0 2781998
T 673679

100 0 R k- TR TR L Ao — PR R ENIR

TR O LE HAhasii2014: 23 792-795
10 Y % TIREACERI G L A R BRI

BWO 2 Gastroenterogical Endeoscopy 2011; 33
(6

12) i W ol AR g L A AT R o
180 M4k 2005; 66(7): 1390-15494

13) Al 5% JOR P MCTAEAE L7z - EDIRRS
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it

Bl

ABIA V7 VT VY 4 b A K & SRR R R BURE,
ARDS, DIC Z&PFLIEC L 7z—H1

= | AR S TR N T S 0 o
1) EEFFdRmE W 2) REDYmEEE B - S8 - SRHAE

BE R ERITHEETZS L66 Y E. THOMIEMS X Uiy CPK o RdafE (201,220 TU/L) %380, A
BA 7NV 3y 4 v AR % G0 L 728000 BURIE & &0 L7z REHK & AIPRSE Tl AR 2 125 & 2
I, B3N H ICHBROENT 2 MG L. otk DUEERES, SIS R AE e, R i PR R e o & O
= RO REN N MRS ENT, IFRBEIBERA L HET 2 b am L2 o7 BE, BEURRE 2> v T ol
WA p Wi e 3 7 < IRAEL & & CPK IIE, I A7 0 EVIRAEEDLBHShTwA. S, BWiErSnE
JEEMHR FHTHIIZ 2V THREILELEZ NS,

keyword : BERUGRURAE A4 V7 LT WY 4 VA ANEEE & CPK INE

FRAE I M A N EEEEfERE (disseminated intravascu-
lar coagulation; DIC) % &0F LAELS L 7-9E ) & 2% L
HESCA BURAE (XA RIS & 0, 2 DN ARG e OmET 5.
RIS T A ETHIET 2ATHDY. MY

(2 C &I

FEIRE L CTIRMMR T R i % E8 BT b b ey = B
BRER CIFFRNLFEIRERET 2244, 20 [fB#] 665 B
BWHLMLi CPKEIC L 2 & 25 b K& W, 4, [EAR] Mo AT
PRI EE 2 AMRPIC AR YTV vy 1 VA (BEAEE] 2BOBIRAR AW BRI
W A SR TS CPK R4 wi i (ARRRE CPK: [BiFiE] X F4H1IH G & ) IHsmA B, [WH, B
201220TU /1) % 5 L 72 #8015 il A © 2% 1 e & LB BB L. 2ok, &0k
(acute kidney injury; AKD) 15 X UV LN 55 10 5 {6 LHASATEHEEE 2o/ /zd4a 13RI Y B2 7.
I (acute respiratory distress syndrome: ARDS), (R sl fma L
%1
BRI L s NI
WBC 10920 /fuL GOT 2067 1U/ML PH 1.020 RBC 10-19/HPF
neut 89.7 % GPT 456 TU/L Protein 2+ WBC 1-4 [HPF
lym 2.7 % ALP 227 1U/L Glucose (1+) FERIAE ()
mon 7.6 % LDH 2980 IU/L Urobilinogen (+-)
eos 0.0 % CPK 201220 IU/L Oceult blood (3+)
bas 0.0 % BUN 95.7 mg/dL, Ketone )
RBC 499 x10YulL Cre 3.76 mg/dL
Hb 13.7 g/dLi Na 129 mEq/L
Plt 12.8 x104/uL K 5.0 mEq/L
PT-INR  1.09 Cl 94 mEq/L
APTT 32.8 CRP 6.70 mg/dL
D-dimer 1.6 ng/mL A 267  mg/dL
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ATA 7N gl ANk

[WHREE] 4> 20 v @8/ ) 77V v
(25mgs M) 23453 (150ug/ ) 7 R
25F v Gmegs i) /A TAEY Y (100me/ 1)
AR ATNE 2 {(l0mgs H) O] F—0 (12me/
HY #al7aovwiyy (10mg/ H) )5
(2mg/ ) z70FF7ESLA 20meg/ 1} FIES
= 2mes Fy TRV T A (025meld )
LRX 7=y (10mg/ 1)

{3k e 1 i)

L1164 4em  HH606ke TEEIEW (T4VIMG) BT
371TC HR 73/ 4 BP 78/42mmHg  SpO: 95% (RAJ
Hlélh‘szmll;imu?‘ Lo HRERETHE S Ae e U AR AR L
EPIREAR S N B oS Hif Y L s L
MEIEs - WELL ekl Wy W A
L85 L FHIENRET MNE I B TR
L Bk Rdsh L MRGIEEML L 4R
W« TR 1R R R A B

(S Rl R oy AL

AR T CPK 20122000 /1, Cre 376mg/dl &
EOVIE A s (1) 8RS R T A
TI A WRBETH -

{1687 b ol )

SEERIEE, R RN T B £ OV MR B 8T - AR
B, W CPKGE. 3o 70U v hRA o MR
figgr b, FALCERE S S REE (AKI staged:;
KDIGG Clinical Practice Guideline for Acute Kidney
Injury (26§75 & i:"?\fﬂf foo LA H &Y #53500ml
OIS L U7 T4 3 FERIRIRE -k
TEZRTH-72. 1‘7‘: ARSIy HFIIHLT
253U 300mg FiRSL A PRI LT
(RN A > A FEBHR T & A L 50
200mg/dL T3 ¥ bua— R L7z 250121438 C A
DEE IR, T 721000ml OHE AT 2 L REG~
80mg/ H & ZRTH HHERETIZL 200 iRz
B L7830 HIRGER (HD) 2EEL: £

Bli $himso KB MRI

2016

o PRGSO AR

ARDS. DIC &6 LT L f2—H#

o, BRHL L etk A sl 3 A 2 e Y v 33770
ng/mb, B4y 710 ng/ml Thotz B
Pilk, #iJo- 180k C-ANCA. P-ANCA B TH
DHCREEOE K - HREFEIHENTH 7. T
MRI THEAT WAL (AP S5 2 ISR AT LR 4
i, (FL

EARG [T IR IR BRI oD 7o) ICU 12 AL L3E
[ i P BT (CHDF) 23 & U3 B IR 1 iR 5
(NPPV) ZRg L7 WSS X 8T AR i
e Bl o FoANMN Y L D DY R AR B A BE
(2) F 22387 S st dursie L Ess &3, W
Frdgar 5L Bcoli 8RR S 47z, BEEEE R ke BE D
DHFLALTHATTE Lo ho, BRI G 2 Thwv b
DA 7 RIS B 2] i & e
CE9, SIRS MR- LA #2501
h_wXUA$A0@xH®P“%w&Lf Mg 74
TS LT ATIDOMT %S DIC DBET
A28 30004, AT HEHIORS RN L W
W AREE Y TAIZ o TR AT L ATAE S Tl T &
Tedpreo FohSHEME, DIC, WiLEHLTEHED Paly/
FI02 200mmHg KL T4 & ARDS @l L2 <L A
Yy bbb ML EARIGLL, ATUA FULA
FEEC 2T D » P a—- R BB XU -
MERMEOY R # LB LT bR

FDf%, M CPK fliidfs 4 S|P LA onfRE
FE20~-100ml/ [T & ISR AM 7o, BT FLIZ RN
W RTE 0T & e NPPV 2 ML Y F— 23— A
4 @“ﬂmJOZx})'?QDOOWWﬁU_YﬁHHtﬁlﬁ

LESHH DR, NPPV #4035 LRk %

B2 FE4m H'ﬂm
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AL - ek - HERE

o7z 4 DOEEIREQ N TG, FEO[/UT
e IRl e B A m e [ O A

% =

TR BN o B IR, R, vME,
Bl EEI /2 BRI OMREBIAEC L ZHO
HHLERO-—2EH 09500 FEMOSSE, 5
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Optimization of injection method in Peripheral CT-Angiography
Kazuvuki Takeuchi Takuva Wada Hidevuki Tanaka Er Shinoda

Abstract : A stable CT number can be obtained in the long range scan in Peripheral CT-Angiography (CTA).
We conducted this study to evaluate the ability of a variable injection method for reducing the amount of con-
trast material in the peripheral CTA We retrospeciively analvzed data of the CT-numbers at each measurement
positions (abdmninal aorta at the third lumbar vertebral level, both sides of common iliac artery. fomoral artery
at the mid ferur level, anterior tibial artery at the mid-tibia fevel, and ankle level) in patients performed the
peripheral CTA. First, we compared the CTnumbers between conventional (protocel A, 510 mgl/kg, n=28)
and variable (protocol B, 540 mgl/ke, n=22) injection methods with using same amounts of contrasts. Second,
the CT-numbers in the protocol & were compared with those in the other variable injection method which used
10% less contrasts (protocol C, 480 mgl ke, n=29). In the five measured positions, the CT-numbers were sig-
nificantly higher in the protocol B group compared Lo those m the protocol A group. No significant differences
of CT numbers were ohserved between the protocol A and C. With using variable injection method {the proto-
col B and C), which lets the Initial speed be faster and the end speed slower unlike the conventional method.
the CT-numbers were stabilized in various parts even in the long range of peripheral CTA. In addition, the
comparable conrrasl effects were obtained in the protoco) C compared to those in the protocol A {conventional
injection method} despite 10% less contrast medivm were used in the protocol € compared Lo those in the pro-
tocol A Based on Lhese results, the variable injection method seetns have a potential to reduce the contrast me-
dium amount with mainiaining contrast cffects compared to the conventional injection method Variable injection

method [s an optimal Imaging method in the Peripheral CTA.

keyward | Peripheral CTA, Variable Injection

board.
Aims and Objectives

The CT-angiography (CTA) is a suitable imaging « Patients
to dlagnose peripheral arterial disease {PAD) due Seventy-nine patients underwenl peripheral CT an-
to the high space resolving power of CTA In lower giography on suspicion of PAD between January
limbs!®' As patients with PAD often also have 2014 and June 2015 were enrolled in this study {Ta-
chronic kidrey disease™™, a new method, which can blel).
reduce the amount of contrast medium wirh main-
taining uniformed CT levels in the blood vessel, is Tabie 1 Patient characteristics in cach protocols
needed for the peripheral CTA. We obtains a stable Protocol A Protocol B Protocol C
CT aumber in long-range shot in the perinheral n 28 2 29
CTA, it has examined the imaging method aimed at M:F a7 13:9 18:1
reducing the contrast medium usage at the same Age 744102 78011 76065
time. Bodsék\l;;!ight 56.0+11.1 525x87 57.0x9.1

Heightfcm)  155.5%8.7 157.9=11.1 155.8+9.5
BSA(m2) 16502  15+05  16+02
BMikg/m?)  223+29 217%29 236x3.9

Methods and Materials

This study was approved by our institutional review

2016 41



* Injection protocols and scan methods

We used three injection protocols: a conventional in-
jection with using 540 mgl/kg of iodine (protocol A,
n=28); a variable injection, in which the injection
rate varied® (Fig. 1). with using 540 mgl/kg of io-
dine (protocol B, n=22); and the other variable in-
jection with using 480 mgl/kg of iodine (protocol C.
n=29) (Table 2).

b mLisec
g
E
c
]
B|x
: v |
i o |
£
B Variable injection
L {4.0ml's -2 Oml's B0mi)
T |
Tema (8}

The injection parameters in the Variable Injection Method
are as follows: X = initial iodine administration rate (mgl/s),
V = iodine dose (mgl),

T = injection duration (s), and a = Variable Factor

This relationshipis expressed as X = 2 Vi(1+a)T

Fig. 1 Theory of variable injection method.

Table 2 Summary of study protocols

Injection  Variable lodine amount Injection

Protocol Method Factor (mgl/kg) Time(s)
A Conventional B 540
B Variable 0.5 540 30
C Variable 0.5 480

CT examinations were performed with a 64-slice
MDCT scanner (Philips Healthcare). In each proto-
cols, the contrast material was injected by using a
power injector (Dual Shot GX; Nemoto-Kyorindo,
Tokyo, Japan).

The CT scanning parameters were sat as 042-sec-
ond rotation scan, 0.625-mm detector row width, 50-
cm scan field of view, and 100 kVp and 100 to 500

Table 3 Scan Protocols

T\, Voltage(kV) 100
CTBSﬁ?nneriM AS CT.AEC
riliance .
i Rotation t 0.75
(Philips Healthcare) on i o
Beam Pitch Variable
Power Injector: Collimation 0.625 x 64
Dual Shot GX Focal Spot Small
(Nemoto-Kyorindo, | Kernel c
Tokyo, Japan)/ iDose* Level3~5
Slice thickness(mm) 1.0
Increment{mm) 1.0

42

Frif &

mA using automatic tube current modulation. Scan
time was adjusted for 40 seconds as the Pitch Fac-
tor” (Table 3).

In each protocols, the contrast material was intrave-
nously injected at 30 seconds”. We used a computer
assisted bolus tracking system, which synchronized
contrast arrival in the aorta with the beginning of
scan. The Hounsfield unit number (CT-number)
was monitored at the renal artery level of aortic ar-
tery and scanning was begun when the CT-number

reached to 150.

* Quantitative Assessment

We measured the CT-numbers at five positions in
the three protocols: kidney on the edge; above (he
common iliac artery branch; femur center; tibia on

the edge; and feet joint level (Fig. 2).

~

1 kidney on the edge.

2.common iliac artery
branch before.

3.femur center.

4 tibia on the edge.

5.feet joint level.

Fig. 2 Measurement position

Resulis

The analysis results of individual parameters in Pro-
tocol AB.C are shown in Table 45. In five positions

measured, All of the CT-numbers were higher in the

Table 4 Analysis results of protocol A and B

Protocol B Protocol A T- test

n (M:F) 18:11 21:7 n.s.

Age 780111 744£10.2 n.s.

Body Weight (Kg) 52.5+8.7 56.0x11.1 n.s.

Height{cm) 157.9%+11.1 155.5%8.7 n.s.

BSA(m?) 1.5+05 1.6+0.2 n.s.

BMI{kg/m?) 21.7+29 22.3%29 n.s.

Welch test

Trigger Time(s) 22.2+56 21.1£31 n.s.

Table speed(mm/s) 30.7+2.1 31.2+24 n.s.
LV(HU) 400.2+90.1 355.7+655 p<005

scan overtook

contrast media 9 Acaces(14%) )

EHrpUEbEESR Vol 9



Optimization of injection method in Peripheral CT-Angiography

Table 5  Analysis results of protocol A and C
Protocol C  Protocol A T- test

n (M:F) 18:11 217 n.s
Age 76.0x6.5 74.4+£10.2 n.s
Body Weight (Kg) 57.0+9.1 56.0+£11.1 n.s
Height{cm) 165.8+£85 1555x8.7 n.s
BSA(m?) 1.6+0.2 1.6+0.2 n.s
BMi(kg/m2) 236439  223+29 n.s
Welch test

Trigger Time(s) 17.8+£3.1 21.1%£31 p<0.05
Table speed(mm/s)  30.2+22  31.2+24 n.s
LWV({HU) 3488+38.0 355.7%65.5 n.s

SR CAERDOR 0 4cases(14%) -

contrast media

Table 6  The CT-numbers and P values at measurement
position in the protocol A and B

Protocol A vs Protocol B
[HU)

1 2 3 4 5

Protocol A 369.8+809 3996x847 3864x1014 3428972 217.1x1032

ProtocolB 4363707 4527%775 4524+770 4184+846 313.1%828
P Value

(Welch- 0.002 0,013 0.008 0.003 0.0005
Test)

Measurement Position
1.kidney on the edge 2.common iliac artery branch before
3.femur center 4.tibia on the edge 5.feet joint level

protocol B than A (Table 6) (Fig. 3). No differences
of the CT-numbers were observed in the protocol A
and C (Table 7) (Fig. 3). Cause of SD (Standard

Deviation) is greater in CT numbers in Protocol A,

the contrast medium will be considered by the
branch of the vessel diameter differences and blood
vessels progresses to peripheral artery to be be-
cause the bolus property deteriorate. Protocol B, C
stable CT number in the peripheral artery SD be-

come small Compared with conventional injection,

600 = N
2 400
i
2
E
z
200
'5 -+=Conventional Injection
(Protocol A)
-=\/ariable Injection
(Protocol B)
0 F e —
0 1 2 3 4 5

Measurement Positions
Fig. 3 The CT-numbers at each measurement positions
in the protocol A and B

2016

Table7 The CT-numbers and P values at measurement
positions in the protocol A and C

Protocol A vs Protocol C
[Hu)

1 2 3 4 5

Protocol A 3698809 3996+847 38641014 34280972 217.1£103.2

ProtocolC 371.3%43.1 383.6%465 359.7+£51.8 3401%568 2113%66.1
P Value

(Welch- 04651 0.1932 0.1125 0.4505 0.4021
Test)

Measurement Position
1.kidney on the edge 2.common iliac artery branch before
3.femur center 4.libia on the edge 5.feet joint level

600 —
2 400
i
&
E
Z
200 R
o -+-Conventional Injection
(Protocol A)
&-\ariable Injection
0 (Protocol C)

0 1 2 3 “ 5
Measurement Positions

Fig. 4 The CT-numbers at each measurement positions
in the protocol A and C

the variable injection can keep the bolus due to the
fast initial speed®. There were few change of the
blood vessel diameter and influence at the place
where the blood vessel diverged, and a CT level
change was small. There were four cases that a scan
overtook contrast media in Protocol A, but was not
Protocol B.C. It is considered to be because the
blood velocity of the peripheral artery is slower in
PAD patients. Usefulness of Variable Injection was
demonstrated. Also, it was earlier is better of Vari-
able Injection in the study of the contrast medium
arrival time (p<0.05). Variable Injection for patients
with cardiac dysfunction and aortic disease, the ef-
fect of the disease is reduced, considered possible to
reduce the individual difference of the subject. This
method is effective in a wide range scanning as Pe-
ripheral CTA. Depiction performance improvement
of the blood vessel is expected. By using Variable
Injection in this study, it is possible to reduce ap-
proximately 10% of the contrast medium amount

than Conventional Injection. The renal function de-
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Cardiovasc Imaging. 2012; 5; 797-807,
2. Fleischmann D, Hallett RL, Rubin GD. CT angiog-

creased patient in PAD patients. The variable injec-

tion may be a useful method for peripheral CTA.

A clinical Image of the representative case with the

variable injection (protocol C) is shown in Fig. 5.

69M.164cm 56kg BMI,20.8

ABI R,0.71L,0.56

Variable Injection
\(3.9ml/s—1.9ml/s 89ml)

raphy of peripheral arterial disease. ] Vasc Interv
Radiol. 2006; 17: 3-26.

Marso SP, Hiatt WR. Peripheral arterial disease
in patients with diabetes. ] Am Coll Cardiol. 2006;
47; 921-929.

. van Kuijk JP, Flu W], Chonchol M, et al. The

prevalence and prognostic implications of polyvas-
cular atherosclerotic disease in patients with
chronic kidney disease. Nephrol Dial Transplant.
2010; 25: 1882-1888.

CocklonoTRIGH 5. Selvin E, Kottgen A, Coresh J. Kidney function
FOmORCIIG estimated from serum creatinine and eystatin C
Fig5 A representative clinical Tmage in the protocel € and peripheral arterial disease in NHANES 1999-
(MIP Image, variable injection, iodine amount of 2002. Eur Heart J. 2009; 30: 1918-1925.
480megl/kg) 6. Terasawa K et al: A new method with variable
injection parameters in contrast-enhanced CT: a
) phantom study for evaluating an aortic peak en-
Conclusion _
hancement, Radiol Phys Technol (2015)8: 248-257
The variable injection method may be better than 7. Bae KT. Intravenous contrast medium adminis-
the conventional injection method in the peripheral tration and scan timing at CT: considerations and
CTA. approaches. Radiology. 2010; 256(1): 32-61
8. Muroga K, Hatcho A, Terasawa K. Evaluation of
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