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L % o SR e -

7 1 SR JL AR oA TR
1 IR R A P s R A T

ILETESLERILE S, [BEPEE TR LAHE
B EUETOMEAOLORETHT ElZED
HEWORIRETRT,

HALOHTIZENE, Strisomy 7 MDS S
BD RER O BEERE L BD I E S hvalblyE
FROBHRAEE L e () FOEmBE IR B IE iR
BEESERL TV EZ LHE0E). %arﬁﬁﬂmw
Pl TR i s H R et Rl BRLTE
D, R ESRORM T 20 585212 NSAIDs i
HD. FEFTEYERKICN LT NSAIDs %#1%
HLTGIZL@H NSAIDs B TETEL . L
L NSALDs 8 OUF A IEAIR A28 4 iz B
HILFTh S, MHIEEL R DML, MHEPREE
s, $hiyof FRENTHE-Z 86,
i BD ka0 2 2 /2,

A IR Th B A, ERETIIL L

SARfd 4 D, R, A BaEE T
predniselone (PSL), colchicine T2+ 5 2 E %
{ BEMEEroREATIE, AFeS FICmaT
salazo- sulfapyridine (SASP), ciclosporin (CyAl,
azathio- prine (AZP) A S5 9-8 LEd o
ity RBEROERBESHRDATH ST Lo OHRE
LMWL, Asof F 7T FZE) SGame %
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i Fd i385 v 2 4L 44 o 7z Btrisomny £ G738 FUE AL 0 0 — ]

MALS RBBEZIBEEFEY, FOHEDT7A 0T

THAGE TAHLGE T2 & o Gt Pk & e sl feap - 72,

A BN EE BT L LA e AdEikdi v
CEREMTHLES LD LREITTHSE. ATHLF
iR L, BIFETE0me THERF L Tvid, RmER
Ik R Th DS, A7Oq FIo k- THpER
OWEEETPAS L TRBERLOZELLS. I
A7 04 FoREHTHZ PHEES, THERE
FE, SEUEELE, BEEHetEiCn L CIIERE
AMBEFLETHDL.

FHGTHED 7 4 O — (2T LS P EE & 0y
(2w, EERAOTIEN S PR S 2 LAE
Bl ONE, T/ MDSOAMFELC bR
WAL, AT E LI LT R E
LTHEN P52 EIZTE Ao idt Btrisomy
EAF MDS %2 BD Sl & GEEr L 728 2id, RaliiE
ouEEtE LR E A, HEEARBEOFES, ATvud
FaEORHe AT WTTS I 20388 TH D,

] E
W it o TR EL % = FeBerisomy 5 F MDS 93—
il e M L A

Fong I, TR S LU R
MAACLELRbLRLE,

FHXW

1) R RO BIRA 4 ¥ FRISER
HraT hi
2) [EHHEE Web search.jamas.orip

2016

3) AR MERS R, MRSl & A2 LR
1= Myelodysplastic Syandromes, fUEAEIRE L
fpafeoti—F v FREIEEEMA R 48% 12R
1083~ 1087, 19944E

47 Int J TMematol (2013) 97 b20-524

5) H A= iH Ak &5 1 86 47 2% 2k 58 Vol 57 (2015) No2
pl70-171

G) Tada Y. et al: The association of Beheet's disease
with myelodysplastic svndrome In Japan: A re-
view of the literature. Clin Exp Rheumatol., 24
5115-5114, 2006

7)1 Fujimura T. et al: Periodic fever and erythema
nodosum associated with MDS with trisomy 8 re-
port of two cases and review of the literature.
Mod Bheumatol, 20; 413414, 2010

8) Ahn JK. Tt al: Behcet's disease associated with
hone marrow failure in Korean patients: clinical
characteristics and the association of intestinal ul-
ceration and trisomy 8 Rheumatology (Oxford),
47 1228-1230, 2008,

9) Mg — - EESLE. BAE(L LAz A
il A RF S —F 2w FROIH MY v F
32% 147~156H, 19984

LOY IITEAT 56 ¢ Trisom y 8P { i 6 5% I2 e AE i BT 12 OF
L7zl Beheet fEdLa il 1 A& ERAH#F
SMERE 74% 6% 15471551, 20134F

11) Wi F: DESETELLZ8Y Y I — i
I B AT T R A I R St e S A R
A4y o =FEaifa Pk AR 27y
YRV ATIF T A - PERESIE 4385, 20154



iE Bl

FITeh YL BElE T, 9122 ~ 25, 2016

ML THAE LEIBRTH S0 & B o o —RERBIR+ 385 1 #1

1 H #5 Wy

# 7¢I &Y
1) w=Fdychibe Wi 2) REFPGRE

MG -2 A
HIEERAE 3) REPSAEE ORISR

REABRBEFEC-—REXBREENIHLMETHL . SR C I LA B BIRE + 1R il = 3
L@ THEs 5. AEFIES0REO Ltk Tkl % Eikic SRk~ R shiz, 39 Aaneb Ak g iE
60mm O IIIRET & 516 & L TV BRIR OSSR RS S Twn YR AR O CT TldfkeE
Ydmm £ TH N, BECHAEETH Y HAOGREAERECIETH » 2ANHNREIRE S hiad o7
ABRSHMICHBEEM LB : Lol COROFBTEMCERE L F ZiERR P IicfE @, + 158 M

1222 = 20mm OHEEFL T REH 7.

MEEICT LR I LT IS G O EERESR T b A HE 1% vt KEIRMEE 2o hE 1Tk
BRI EM A S0l &, R CT IS & 2 AML S0 2 BB S DRENLETH S,

kevword © EMRIEEDR, AEDIREE, AEF

3 L& i

KNENRIGEE (aortoenteric fistula @ AEF) (EFid
WETHY, MBS RESSE CLb T
ARBROEBTHALY, R AEF (ZBINRREALPE R
ARf. ki LB, EMERRE, ELEEEL SAREE
TRBEEBEVFEESET E 2L, & AET &
KIBRBEEOEMMRELE LTEL LY S o
i THEE LT S & e o o — ik ABF oE
TR OTHRET D,

iE it
[FE] som Ao
[F=#F] ki
[ELf:RE] HESbmninds. SFEde, M sSgas, 8
T

[BHAE0E) 20064E6 H24H, Mm% FHRC Y~ F S
HEEAL LA 390 H Ao mEsh b ks T
Fas Ol EFR ST w2t Sl Hb89g/ dl
EHMEEZHERRTRMECHF LR T4
I Hm L AR S RERE L B Ts
b, BAFEEE0mm T o R S O R ik ¢
TEEEREE & Lo Tnds, YEEAMIFOREM CT TI3E
FKEMmm £ -TH Y30 H M T30mm o8 ke
THED ) A 2 RGBT H 0, oo S oA
IRIGEFHEI. X AR E GV EF 2 bhizdt i

22

B THARNIERONER (. ADL B0
RIS B2 L Lo,
[Tt S 1]
ST EHE A k- A2 AR, ADL - B3
[MAEZE] £ L2y TERIOm: ©R,. 7>V 77
F—§Elbmg’ H, #TF 7 E185mg’ H
EREAES TR
i Eld46em & ®oo0kg BMI 258 & &k iF H
(EAV5ME) BT 366T HR 97/ 4 RR 16/ 4
Sp02 97% {room air] BP 93/71mmlle
MRS i mdy ) ELERES BG4 L BRERY o3
mmEd E 1 - IEESE W - NERL W
iE A&l FEENE B AEhtE
MR TS PECERIES L
[ o e e o L)
TPa.7g dASTIZIU/LALTHIU/LLDH248ITT/
LBUNLISme/dl.Cre080my/dl,e GEFRASmM1 4,
Nal4dmEq/], K3 1mEqg/], CH05mEg/l, CEP3.27Vmg/dl
WBCILES0/ul, RBC239H Jul, P21 Aul, HbE0g/dl,
HT27.9%, MCV93.3fl. SERIEHSEZEmEEH,
EH CT TIATFENR T ~52 s Fr 5 IR 556 oo [ 2 e ok
EYmm OERAEIRE 07 (Figl).
[ t8)

WLER A BHRSE 5 1) Wb % 2o 7 7o 00 KB IR NG
OIS EM LA, AENEEE 2 ) AREO
A CRERIRE T 2200 E® CT 3T
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R0~ FEAE L S T & s & o o PER IR e 1 A

BT ALY,

i B bAtEdicofhis b iciimL Tt S B
bha,

& LCia+—ifE83% L IERmiz % {, $hic
AP MAETH ERETHAL T, FEFATLEIRIZT

BB AT & A R oo A AR B

(Figd), Z7, DilpwoEiEL L CIEshiimsi Il
kA B L B AY, AR T80 & EHE T
Bhofohf, METIRE0MRE R % {, TEEERIL6H
~GGE Td D!,

TEEAERGEL Lz Ee ARES SIZEIe LT
PHES RS AR W28 &l L7

NSAID @ MIREE 3 & 0 IHEME R L 5 (Uil & Bewy,
[ IR P AR A et Lo, SR EhiR s ~ ol
WHELELEFE FENO#MTEBLLZ imE
[b83g dl, 2HMH Hb7.Te dl & SR rd - 48
ARt € sE R T v S RO hHE
BBl RTH D L bl e i FE
Cld HbTdg/dl Th D EeaBEE L L. |=|‘J H I i A
A SPOROEMAINT MU 3 L7z DNAR
Thaol-OREE BVYMIZT Jﬂi-u’: A AT ARAR

BRELZ E&{ECLE. T08 SBELE2HBA KEHRFE A v C D 6F AEF 2564 L - H0Y
i L R A TR A O TRk . | iRl g bbb, AEF KBRS LRE & ORICEE
HREE & L KEh R~ @22 % 20mm Gl L & G 7 BRTWAEZ Ed e, RIS S RESE~DERER
(Fig2}. T EEE AR L 2 SR Twb,

ERGERERRE P CE, — ik AEF (200 ~0.8%,
"M AER B04~-24N o ER Th L LGSR
TwWBY, —FT, KM AEF BRI EFRILT
B RAT E OSRE Lk, FOEME LT 215N
UG RIE LA A & ORI N TmE~O B Y
izl KERTFMPBPHOBEE LTHET LS
£ BHoRiRErAaOmiEs X ) —REr o8l
DT ETmiTEE e, miiL (herald
bleeding) FFHAHFEET LG EIELLNTNET
FAEF T HGTH ABIREM SR O e TS S
(Fig2), Z@ideic & MALHFEFNL Tl dil

Fig2 berald bleeding ZFFE L2 F 2 5414, Herald

bleeding % & BIER A I 0L E T OB ET0% O 4E

FATeIFRILL L TH 0, ol TRARE L E, 29% Tzl

* w ERLETHA EINAY, REMTHHEOLNMA

AEF &4 EETH Y. FETHEIFZ0~50% £ @n?, f,m.zu HizkmimegLTwo, WEREATRIREZ
— %7k AEF O85% M ABMRREEH LY. fe LB ‘h’ﬂli" {4 1l e 2 oo 4 iy L & AR 7oL
ARG T LAl AR O R R IR R A e 'ﬁ. &1, herald bleeding 20 & K00 TOREEA
Ao FoAf A TIEBIRFAEMESYRATA AT T o FEFZE D IE G2 ENH DL SellEREE T

2016 23



LH

L LR IR & = 7
EFEz BN TwAE,

AEF TI3H{bE i,
Shass Che
fz, k% AEF
L BY,

BRREICowTE, ERRUE - TinAtE v -l
£ { OFFITHRBRRBREVERITES R TwAE, AEFT
AELAL D KA AR E L A,
TOREBRRECERERT L0 EHSETH L,
Bt &R CT MO EiEo M L4 5 AEF ¢aRadish
WidsnfgEl Sh-Th D, BEOlE - iR = mH
AN, HEf LR A g2, JERIREE L BT L o
KEIRIEGREOKE, REICE D@l shs™ &K
FEFATIHNLMTRE LS B aEbEEETEEL
2 AEF oW B4 & 0 BRI ~o 3 B
LA MET L adnis, £ SRS HRERS S
tLldrafzfo@ I3 CT i e iThded w24, B
#MCT THAREMRE D ZRE~OHWEH ST
BhH (Figd), AEF * %2 4A~<EETH D,

A A S i LT e A RETE S

fEdm, 3 EIEEA =k
LT BHLI EEddn F
Tl AE SRR AN B 2

Fig4

M - FlndsEdRe i EN BT A T L
Mme=F+FE2 522 THEHLN
R CT il Fikdr EEd-<2aTha, /- I
fLAETEmEIZ X bR ST h “HHELJEEUHIJ_?&
Liiﬁ;al*'fa B Lol LG SshTn
AIE A TR EN R HE R T bR AEF
Dﬁ&'xwdium’ff M Lzdoidk {, #Eamishn
TvAHEITHED, Fio—Ht AEF @0E TEEIR
BT L ME - IR D BT H
IR LT o A Gl R [ B e, RO
MREE & W A& BB L a4, TR sk

i it

A, T2

24

—

A 4 S R

._H'_.

HAG 5

M R R A AR D, BRI — R —
L EREAIZIE, ILekKE BB L TERT
TLUERWEF A h, LIRS O 5O RET
B AVZ R CIEETEE TS Y. 2 Ll R
2 2EBREONE SIZEEFAT LTS D E
MR A 3 v U L A2 B il b ~ L 2 Tnk L
vl I ST vl. T4 T IERO MM
ORI, BECRELERE SRV E S,
+ BB FEE Tl o hic e it a
REINEWHERIZIEa LG LH LY, ARF®
THEGETIE A TS IC L @SR miTi e & AH
OFfAVERNTHD LMESNLTWALIE, KIERD
£ 9 G+ TR B oS P R A A
TmE~ORELPEWIEIVERATRDEE LS
LA BRI s B i S R FR T AR o 2
Affraedrv, KEVIRHREE - 77— P4y b e
oM,

T i, KEDIRIRE L) —HicRE LTRBRLA
&, MHWE Lo+ 2k s J\Lﬁﬁ%ﬂmﬁ'}’fﬂl'w‘ LAt
EWAERMT A s, ZoL3aEsET v
T HHCHERE L THEAENIEE EIRCE Y 2200
Prot eGSO MR AR L oBELH DT,

FEME FEEERTOE LRI R EIREEE
fir A &5 @ i Ao Fe g ] 00 F B LS K A R I T
ETETH N, —IE AEF fb TG T e ol
EUmACE LA odiRsRETCH LY, Fi,
HEMEMFEELE LTMEART » FF 57 -
AicEE L, miTEREEERE S TH NN HE~
B L#aLi-toBfELsha?,

AEF iZfeadi e ARSI R g O REE,
AEF GREIZETGTESEEN S Y,
AL ETR S,

A \.:F:-

E1 A o

SUL._

SRELPT 5L
GR3bR

i i

R A y od v ] 4 |'Z.1'E‘“E5'Elf?)li"ﬂl’i'ﬁ
Bel 7z, AEREEFESEEICIE AEF 22 ®
B, R CT (2 X A W40 L s s SO HE b
WThL,

T E LMW

1l #dk S RRECEEIL L bR am (e ME#E
KNEVIRAEE MR Q28 fl— A g8 e n 4
S & B 1993 11: 353-358

2) AN FHE kBN IRIS ST e L dr i B
IhEiE 2008 3702): 144-146
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3} Kensuke Nakamura  Aortoenteric fistulad ease
report Jpn | of Trauma&Emerg Med 2012; 301}
25-28

4) Mohammad U Malik Critical gastrointestinal
bleed due to secondary acrioenteric fAstula. Jornal
of Community Hespital Internal Medicine Perspec-
tives 2015

51 Sweeney MSGadacz TR, Primary aorloduode-
nal fistulagManifestationdiagnosis.and treatiment,
Surgery 1984; 96; 492497

6) Kim JY kim YW.Kim CJet al Successful surgical
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Erep R, O 26 ~ 200 2016

ARIL 27 N T v 40V A S 2 SRR R R Al R,
ARDS, DIC Z&10FLIEL L 72—l

R A L — R
1) BERRSE AR 2) BEFRRSE T &6 - EREAE

BE WL AATHETES L0 NME  FROMBIBMNE X UNNE CPK OB RE (201,220 TU/L) ®i8&, A
BA 7z 0 4 b ARG G 0E LR & B LA KRR 2 IR T R e R b st
P, IS HICMER £ R LA, Tofd, SRR, SrEIPUEET O ERE, SRR AR R T O &
AR FERENG MR ST, JERBARE A M 2 d 3 L oo o B HEUSRESE - 2w T ol
FEZ BB RN 2 B CPE INGE, 347 UEYBhe P LB stwvs, ok BiiEE:somn
EETELTHRTMI 2 TLBHELE- L 00 a.

kevword : iR REEAE A RIS 2oL Y 0 LA BEEYREE 5 CPK LE

R I T PR AT (disseminated intravascu-
lar coagulation; TIC) & LT LA 2 ML
MR R LR B L D, T O N A R A ad ok i R
BRlZwiimi-§ & 2 & Tfthiid 2B TH LY. lyL

i3 U &

fedR s LT il & S sIr o Wb Ave g = o
BERL SRR REMREIRERTA 08, 20 [BE] 665 HiE
WS CPKMIZEA E 2B B KENW, 4, [EWF] M S free
PR NP AL > 7Y L LA [BL{EIE] 2TOEEIRAG o cieE PRl
WL BLER(Z, NLFE CPK O BR AR (AR CPK: [HAEE] X FAH1IHBE D IHEMmATHAL MH, n
2012201071 % 5 L 7 B R R AE T R R o LBzt s tihal L7z, 2ok i aifim
(acute kidney injury; AKL 25 B D2 05070 54 0 G 1 LAASITEHEE o HISTHIS NBi e L7
i lacote respiratory distress syndrome: ARDSI, [ RE] ol L
F#l
P [ e i A A B AR
WBC 10820 fpl GOT 2087 UL o PH L0200 REC - 19 HPE
et 80.7 % GPET 456 1U/L Pratein (24) WEC 1-4 /HPF
I¥m T % ALF 227 IU/L Glucose {1+} EEREHE (1)
mon 78 % LDH 2980 IU/L Urobilinogen {+)
eos 0o % CPK 201220 TUL Oecult blood (34}
Do 0o BUN 957  mg/dL Ketone -3
RBEC 4599 x104pl Cre 3.76 mgidl
Hb 13.7 w/dL MNa 129 m g/l
Plt 128 =x10Wul K 5.0 mEg/L
PTINR 109 I 94 mEqg/L
APTT 2.8 CRP 8.70 mgfdL
D-dimer 1.6 ng/mL M 267 mefdl
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AW A 27T Y 4 e AR FRR SR REEE, ARDS, DIC 2 & LIELT L A-—1H

[MHg4E] 420> (220 H) 7L/ ¥
(Zomgs B) A 22893 (1600ug/ H) T kst
AFF > bmg/ H) A4 TFTAEN > (10mgs 0
FleA & 2 (10mgs B a8y F—=ak (12mes
HY #ob7e<ir (l0mg/H) E~)Fr
(Bmpg/ H) fosFF7HE2h 0meg/ HY TUES
FF— 0 Emg/ H) FoFF5 4 (025mes H)
Laid Fo=¥ > (10mg’ )

[ bl ElaE]

16t dem  fEE606kg ALY (E4VBME! BT
371C HR 73/ 48 BP 78/42mmHg  Sp0: 95% (RA]
MM ASIE i % L ORISR e L I SEA S L
LI ezifan b B 2o Hifking s LT T -
DFIEHE W-VELL HELRL HRE . F &
Ak L ZHENET BB CESE R RS
L BSREbEER sk L MEBGZEER L AR
IGE 4R I R

(e Hete T L)

lii i fir e T CPK 20012201071, Cre 3.70mg/dl &
M T RO (3R FRBERLOR#ERETS v
FNLHARBEETSH .

(e 5|

FebefE, FRESS I T X T o B 9ES - 3Rk
Basy, & CPK e, 34270 » IR &Rt
fitdE &, FAUIEES 2 S EEEE (AKT staged:
KDIGO Clinical Practice Guideline for Acute Kidney
Tnjury (ZHEE972) EEMF L7 Sl H X D #300ml
OEES LT IR D FrENARE E s A
TR Thot, FLABS 70 A FIIHLT
~NFIEL 300me BAES LA 2RI LT
RN R A R R R R B A L i BE 150
200me/dL T ¥ ba— R Lz EME0IICEIBC S
DFEB AR, £ 74000m] OHIEE T S L IRRG0—~
Bmg/ HEZIRTH D EEERIZL S 0ASERE
E L7083 cmiEdr (HD) ZMBL2. £

AL Aelais e KA MERL

2016

fzlf H, ML AWE»SMP 3+ 70 3[770
ng/ml, IS0 TI0 ng/ml Tl Bl
ik B Jo- 14k, C-ANCA, P-ANCA £l TH
hE TR O FEEIHENTh L Tk
MBI T A7 EE A P o B S S s B R LS
Rz (1)

B9 0 LI REE L b Foad TOU b2 A SE L Hiise
Y I S EAT (CHDE) 35 & UFJR R0 M0 184
(NPPV) ZBELA WE X BTk AR RS
Fild G d o LOTWIE O E APER SRR
(B02) *7:38C (oAb ACHENE LI MRS AR 12 (80, IR
BedEde HU& Feoll 23RRIL 2 iz, EEEESE LI d 1L
RSP CaRd o BUEIEE ST
DO A ¥ 7T AR R SO e 2 A
TE3, SIRSHFWEELWA LIKNESEL R
Frlziy AUALR L 05g/ Ao S &R LA IFH
HETMARBLFATHOUET 476 DIC HBET
AR 300050, ATMEM OGRS EHEEG LA 1P
AR EfLIz 2 TR LA KEL TET 2
T foAMEmeE. DIC, W#HRLGHLTHE YD Pady
F10: 200mmHe M Fa 6 ARDS L <1 A
Fo bt orafEYRRELEZ AFa4 F23LA
BTG TEE D > O — AR RS E R aE - B
RO A s R E LIThEdo

FOH, i CPKEidE4 ICE T L bOORER
220~100mi/ H T 0 MR 2 BT H 230
WAKRE DRk # % 8 NPPV 2 #EIL L JF—s8—=2
 (B~10L Oz 5) T SpO: 90% LA LAtz i
Lo L8 B i E, NPPV & 53 LEERls

B2 4 H MudE X R



LR -l -

B oz b DDIFRREONF RO, ®KlEoRET
FEALE 3 s L e B kR LA

= =

ﬁﬂﬁmﬂﬁwmﬁu%ﬁ EE=E, SHE, EthE
fiEdEde & EMil bz Ehﬁmwm$%ixaﬁm
Fﬁéﬁmw~vc¢nqémﬂ AR
#%IE?EH&&%%H&&&#ﬂtﬁmmL ﬂ
EIRAEEREREEED, A 27 ibx 4 BT
FIZTAREBECH Y, REREOEES23%, HF
B2 A EETALEARAS Y7L F T4
AIEIeER O 0 EE g ShAEY, FAlIow T
BRI AN T B IO @ AR ¥ F 2 EURTR
BOREHMNREES D, Sttt E2EcdTETEL
VAR TOER OB - P Lid R W HEER & G
B EERe EEbhd, T AREATIIERY
OEEPIER KL S LTl kEi6hd,

SR | e B il &ﬁm{ﬁjﬁi?ﬂixm%iﬁﬁﬁt =
TRl 74 VACERERHE 2) T AL AR~
LA A GIERE, 3) 4 A toxin b2 X BB
EDNIOHNELLNTVEYS, ZhLIILLIHE
UL CPE & i Fu L EafmibgiEo L8
RS, A, REEREHE OB R
DR, i CPK SR 24 70 20 RA i
RTAZIECINRENTVAY, Chon#fol
WP EE (LR 2 AT il b,

FEMIZARRLD CPK ORFEESEE0, £0
th, AKI %54 LESEN &M LIS 00 DIC,
ARDS LAz, REMO LI ARS Y701
PAF AN A MR B E T S B AR R O
RSN A ST ad EhTE SEEET A
MiTh LY, AR L SRS EELESMHED
—oHARKITHY, TORERIIINGRELSD
hTwaY, —hTAbeBIcLd, 7L
G4 N ARG LS M R S B L B TR

AKT 2 5E L -Re i3 S 00.14% BETH - 12Y,

AKLSAED T E LTI CPK E25a 0 &4 23

WE AW — 5 Saced BHIZE D A FEWTIIAME,

HITHBAR AR I I & B BRI R AE (25T CPK
EARIET & 513 XH 10 AKL 485 EE 2535 L 7
LOOEOROFTHATEAELHBEB b o
S STV AEY, F 72 McMahon & 8T E R
fElCBET S AKL 3l L UECEIZ2wT CPK E®
ST E Tl ATT RN L (42), 584
W TIE23%, 1000 L Ti461.2% TR BRE e 3

28

S

HEGITHECERSHIEHE LT AN, SRR
FERERAE O T HE TN CPK Aot L v &
rRETL, KEFAZ2IOFHNAITIIYTIIHE L
EAT1LEAE 4 b RS LU ) R ¥ hvE e
ZEFALHALL, LELFEATIEA RN, BIRim
A ARG EWIT L TEs VERBREME L Twviw,
FTCa PIZ2wCIIE2RH TORENRETLH A

FhABAL NIy g wz@mkgaﬁm
ArME I BT A CPKE L THROBRIZO2VT,
Borgatta B2 L DA 26 & L Lt ddrh il
FOHHEE, CPK =500 1U/L T AKI BHESIH &
IRL, BEREESEke LBl Ed S5 A EE200T
Bz, T CPK =000 [U/L @G ITadss )
A o O R AR OER % b 8,

FEFEFOL S IZ AT 2T Y 2 L A R
PR E LR RRETIEcOEELEIMES
slLEmLTS AL, LA TL SRR EO
FEAE ) A AT TR IR L B iEES AR
Mg 2 Z EHEETHSH, CPEEIZLE S AKI 28
YAZEHEIZ W TR R L BRI T
Bo¥, SR LLMHILETHD,

¥ B
AR T4y AR TREE L TH

BT REERAE & 564E L AKL DIC, ARDS &&FL
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Optimization of injection method in Peripheral CT-Angiography

Kazuyuki Takeuchi Takuya Wada Hideyuki Tanaka Eri Shinoda

Abstract : A stable CT number can be obtained in the long range scan in Peripheral CT-Angiography (CTAL
We conducted this study 1o evaluate the alilily of a variable injeclion method for reducing the amount of con-
trast material in the peripheral CTA We retrospectively analyzed data of the CT-numbers at each measurement
positions tabdominal aorta at the third lumbar vertebral level, both sides of common iliae artery, femoral artery
at the mid femur level anterior tibial artery at the mid-tibia level, and ankle level) in patients performed the
peripheral CTA, First, we compared the CT-numbers between conventional (protocol A, 540 mgl kg, n=28)
and variable (protocol B, 540 mel ke, n=22) injection methods with using same amounts of contrasts. Second,
the CTnumbers in the protocel A were compared with (hose in the olther variable injection method which used
10% less contrasts (protocol C, 480 mel/kg, n=29) In the five measured positions, the CT-numbers were sig-
nificantly higher in the protocol B group compared to those in the protocel A group. No significant differences
of CT numbers were observed between the protocal A and C. With using variable injection method (the proto-
col B and C), which lets the initial speed be fuster and the end speed slower unlike the conventional method,
the CT-numbers were stabilized in wvarious parts even in the long range of peripheral CTA. In addition, the
comparable contrast effects were oblained in the protocol C compared fo those in the protocol A {conventional
injection method) despite 10% less contrast medium were used in the protocol C compared to those in the pro-
tocol AL Based on these results, the variable injection method seems have a potential to reduce the contrast me-
dium amount with maintaining contrast effects compared to the conventional injection method.Variable injection

method is an optimal imaging methed in the Peripheral CTA,

keyword © Peripheral CTA, Variable Injection

Aims and Objectives board.
The CT-angiography (CTA) is a suitable imaging + Patients
to dizgnose peripheral arterial disease (PAD) due Seventyv-nine patients underwent peripheral CT an-
to the high space resolving power of CTA in lower rlopraphy on suspicion of PAD between January
limbs™, As patients with PAD often alse have 2014 and June 2015 were enrolled in this study {Ta-
chronic kidney disease™ | 2 new method, which can hlel).
reduce the ameunt of contrast medium with main-
taining uniformed CT levels in the blood vessel, is Table 1 Patient characteristics in each protocols
needed for the peripheral CTAWe obtaing a stable Protocal & Protocol B Protocol G
CT number in long-range shot in the peripheral n 28 22 29
CTA. it has examined the imaging method aimed at M:F 21:7 13:8 18:11
reducing the contrast medium usage at the same Age T44£302 T720£111 760465
G BDd“Erk":;’JBighl 56.0+£111 525487 57.0+91

Heightfcm) 155.5%8.7 157.9x11.1 155.8=x95
BSAImM2) 16+02 1.5+0.5 1.6+0.2
BMilkg/m?)  223+29 21.7£29 23.6+38

Methods and Materials

This srudy was approved by our institutional review

2016 41



* Injection protocols and scan methods

We used three injection protocols; a convenlbional in-
jection with using 540 mgT kg of iodine {protocol A,
n=281; a variable injection, in which the injection
dine l{protocol B, n=22); and the other variable in-
jection with using 480 mel/ke of iodine (protocel C,
n=29; (Table 2},

nlisas

X

e scmitmyaon taio (mglsi

vanakie injaction
14, 0mite—2 Dmvs Sml]

T
T (i)
The injection parameters in the Vanable Injection Method
are as follows: X = initial iodine administration rate {mgl/s).
W = iodine dose (mgl),
T = injeclion duration (s). and a = Varabde Factor
This retationshipis expressed as X = 2 Vi1 +a)T

Fig. 1 Theory of variable injection method.

Table 2 Summary of study protocols

Protocol  njection Variable lodine amount Injection

Method Factor Lmglfkg) Time(s)
A Conventional - 540
B Variable 0.5 540 30
Cc Variable 0.5 480

C'T examinations were performed with a 64-slice
MDCT seanner (Philips Healtheare), In each proto-
cols, the contrast material was injected by using a
power injector (Dual Shot GX; Nemoto-Kvorindo,
Tokyo, Japan).

The CT scanning parameters were sat as 042-sec-
ond rotation scan, 0625-mm detector row width, 50-
em scan field of view, and 100 kVp and 100 Lo 500

Table 3 Secan Protocols

rilliance o
(Philips Healthcars) Pnlha Y D'_Ts
Beam Pitch Variahle
Power Injector:; Collimation 0.625 = 64
Dual Shot GX Focal Spot Small
(Nemoto-Kyorinda, | Kemel c
i\ Tokye, Japan)) iDose! Lavel3~5
S~ siice thickness{mm) 1.0
Increment{mm) 1.0

42

ek

o}

mA using automatic tube current modulation. Scan
time was adjusted for 4 secends as the Piteh Fac-
tor™ (Table 3).

[n each prolocols, the conlrast 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
sean, The Hounsheld unit number (CT-number)
was monitored at the rensl artery level of aorte ar-
tery and scanning was begun when the CT-numiber

reached to 130,

- Quantitative Assessment

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

the edge; and leel joint level (Fig 20,

W 1 kidney on the edge }
2.common iliac artery |
; branch before,|
| 3.femur cenler.
4 tikda an the edge.
5 feet joint laveal,

Fig. 2 Measurement position
Results
The analysis resulis of individuz| parameters in Pro-

tocol ABC are shown in Table 45, In five positions

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

Table 4 Analysis results of protocol & and B
Protocol B8 Protocol A T- test
n (M:F) 1811 217 n.s.
Age 70119 T4.4x10.2 n.s.
Body Weight (kg) 52587 56.0+11.1 .5,
Haight{cm) 157.0£111  156.528.7 n.s,
BSA(m3) 1.54:0.5 1.6+0.2 ns.
BMI{kafm?) 217429  223+329 ns.
Welch test
Trigger Time{s) 22256 21.1£34 n.s.
Table speadimm/s)  30.7x21 31224 .5
LW(HLI) 40024901 355.7L655 p<0.085
ocan Guetdok i dcaces|14%)

contrast media

FWrploipiz B Vol 9



Optimization of injection method in Peripheral CT-Angiography

Table 5 Analbysis results of protocel A and C

Protocol C - Protocol A T- test

n {M:F) 18:11 21T ns
Age 76.0+6.5 T44£10.2 n.s
Body Waight (Ko} 57.0+81 56.0+£11.1 ns
Height{zm) 1558+85 1655187 ne
BSA(mY) 1602 1.6+0.2 ns
BMI{kg/m?) 236+39 22329 ns
Walch test

Trigger Time(s) 17.8+31 21131 p<0.05
Table speed{mm/s) 30.2£2.2 31,2224 n.s
LW{HU) 3488+380 35574655 n.s

scan overtook a

caontrast madia 5 Sruses(1¥e) E

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

Protocol A vs Protocol B
Tl

1 2z 3 4 5

ProfocelA J89.4+819 199 8+8: 7 380441014 3428372 MTAR1087

Protoeol B 43634707 4527+775 462.4+770 M1E4=B4E MI{1raZE

P Value
{Welch- .90 3 0.008 0003 L0004
Test)

Measuramean| Position
1.kidnay on the edge 2.commen iliac artery branch before
3.femur center 4 tibia on the edge 5 fest joinl level

protocol B than A (Table 6) (Fiz 33, No differences
of the CTanumbers were abgerved in the protocol A
and C (Table 71 (Fig 3). Cause of 8D (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 convenlional injection,

600
2 400
E
2
5 200 =+=Conventional Injection
{Protocol &)
=\/ariable Injection
{Protocal B)
0
o 1 2 3 4 5]
Measurement Positions

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

2016

Table? The CT-numbers and P values at measurement

positions i the protocol A and €

Protocol & vs Protocol ©
[nu]

1 2 3 4 5

ProtocolA 36981809 20381847 2ME421014 4382672 M7 121032

Protocol C 37130431 3836£46E DSETES1E 24044568 21124631
P Value
[Welch- 04651 01833 01128 050 Dami
Test}

Measurement Position
1 kidney on the edge 2,common llise griery branch befors
3 femur canter 4.tibia on the edge 5 fest joint [evel

GO0
2 400
I3
A
E
E
200
& =Conventional Injection
| Protocol A}
#\ariable Injection
0 {Protocol C)
0 1 2 3 4 i

Measurement Positions
Fig, 4 The CT-numbers at each measurement positinns
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
bloed velocity of the peripheral artery is slower in
PAD palients, Uselulness 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<005). Variable Injection for patients
with cardiac dyvsfunction and aortic disease, the ef-
fect of the disease is reduced, considered possible to
reduce the individual dilference of the subject. This
methed 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 funclion de-
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creased patient in PAD patients. The variable injec-
tion may be a useful method for peripherzl CTA.
A clinical Tmage of the represeniative case wilth the

variable injection {protocol C) iz shown in Fig 3.

B9M.164cm 56kg BMI, 20 8
ABI R,0.71L,0.506

\ariable Injection
{3.8mlis—1,9mlfs B9ml)

Oochesion ol Lelt
Exzmal ihac Ariery i

Qeclusion of Right
Femaral Anery

[ig 5§ A representative clinieal Tmage in the protocol C
(MIP Image, variahle injection, iodine amount of
480mel kg

Conclusion

The variable injection method may be betler than
the conventional injection method in the peripheral
CTA.
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