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KEF o A S IREE IS B ME RS I RN BT R R OB TGRS E
& TEBOeEENR E5EE2RK B EBMAERAKEBEMSRIRASHMELL
R OefiBR a2 RERAZINRIINEREERR -

F o A RGO R - MER T
13 34 25 Rl AT PR R St fg B FRGTR IR A RE JCHE - 3
(thyroid dysfunction) » 324 & MIREHTEE MR
FGE A AT B DR B $ETEUARY A A

&= : B8 3000mI —H i ERBIRBIBE LR

lIR{T R AR MAE R ERIME
pH 1H 7.5%0.1 75403
P CO2 31.5+52 36.5+4.7
PO2 124+17 110+21

*[iig 3= Bl IR 98 78 I S 28 B A& 18 (endovascular stent-
grafting in abdominal aortic aneursym repair EVAR) i [
i 3000 mi 5 [ o PAMAE H 58 B 1 B 1L iy BT BR MM
1B+ SERCT R EENA e A RTERILE TR 1 - R5R
B HEEEERL -

B LEFSR RS E EH 2 - HATEAM 11 BIREE
WIMAENTEE B - A2 AR B IIRER
B - AT TR ATl - #R
THE I E SR B SIMARENT B FIEY 6 mm H
& BERNERFEHREIE > PRAGEAK
T B ERRGBI AR 3 SRS s E e Tt
FEVESE B R AR AR A IR A JE s

AR AE AR DU R 2 B R 1 ¥ L
BREF W vk 2 DRI ATy e 1 3 LR
HIRE R BRI 72 B KV T S s L L B
%’ > ARDRHER - BT R B B
B WA EARARAYEY o B T E(EIRIESE



414 TRE REL REW = ¥ 1%

IR E R R R M T A RTER
R E A A LGSR - a7 HEII
EERE R BERMEE L RES S AT
o o HEE M Rt SR RRIRRE] - {ERR
FRERRHEIMNEIRE » SRR R
A PRRE M B R AR B 2 T - Rtk — &L
R R A vk i B R IS B g R S EL ) (R E AT
EALTRE A R R - B B At S8 A R
FH# Ry FLRERYHHERL - $EFHEFTRY T > I8 A
BB 28 » BN RIS Yt AR
HMEEHERR » B IERYS Sl R T R &
HERE - (HIE Rk — A AR B 23 A 5 F 0 3%
BB RKEEER AL, -

ek BE A B AHE Y 22 2 AE 2002
Kessel % ATEFArE 2 H{FEH 7 50 ml/min > fH
BN EEE AR T 20% - R EA T
BIKEZE » WRR A Ay A
FRF A T B2 S N AR E - SR IRR T RE
IR 175 458 5 JUH T 452 i i B — SRR A 2R Y
FEFL10 .

HEEEAEL2EEEE - —SLiAEEHY)
B I o B e e ) A Y S B S 1 S e
MR S e ik I 1 ISR - BSOS s —
AR B S HE BN IR 15 R85 5 | S 2 E
e FAEOF B A M 223 8E - AT DL S8k
NHERE I ERE R DL EBhAR 1 R mT DU
FAAENSIMAEFI_E ey BIBR I/ 5 -

ML 9% 325 A7 Bl 5 M 8 78 3 8 e Tl A B %
AIRERFEFRNRIZEEHLL L BRI
o EE 53% DL ERIEERE A T RE AR AAE]
w] LU S I & EHT AT e AU (6 mm BHAK »
600 ml/min I35 )® » T BAMFI FHAR Bz BRFE 1M1
BRI A AR AI LS 98% DL L - &
A DA R A AR 121 A B tunnel
cuffed cather FT3ei i R G4 B R R EFAR A4S © FTLA
T BRI A TG REAE A o i R R R
e SRR H A LIRS 2 AT - WA
HY 528 B B D7 RE [R5 5 RO B0 AR 3 B i 4 R
P BHE AR B DR A A I B e B B B AT B
HEE—KiEE °

1E PAOD EEFAMAE ATK FIFS 53 r] LIR

RIEH

EEE BREEY EkeE D

NEFIE T - 5¢ 2 B ZE 0 At mT DA fife i A
BIHPHZERTE » A AT LIGE 5 0 M ST T8 B Bk
FEFIRINE N AEHE - & Rl A 1158 = 51
St RESTBAMERY IR B » AR 9 Filippo #8E8 5
HI BN G ALY ATA (RIS EEIR ) ~ PTA (&
FEEIK ) ~ PEA (BEBIR ) 35 Le @8 2 A &
i 95% HIRZBNIEHER 1 BUBHESFE ATK 58
Z Al DI ICM - L BTK ARBe H AT (F£IY)
ZHIREER K E BTK KRR - BAMIFIFHRA
BOEHEE - AR T EZ B E BBIET LT (below
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Application of Carbon Dioxide Injector Digital
Angiography for Interventional Surgery

Wu-Yang Jiang', Chung-KuanWu3, Yen-Yang Chen?, Hong-Ru Gao?, Dian-Yu Wu',
Cing-Hua Jhong', Cyun-Jie Shao', Chiu-Hao Wang', and Chia-Hsun Lin24

TCenter of Peripheral Vascular Medicine, 2Department of Cardiovascular Surgery,
3Department of Nephrology, Shin Kong Wu Ho-Su Memorial Hospital;
4School of Medicine, Fu Jen Catholic University

Carbon dioxide (CO,), a colorless and odorless gas, which has non-toxicity, high solubility, low viscosity, and
is non-allergenic and harmless to kidney, exists in nature and in human body. CO, dissolves in the blood and is
expelled from the lungs. There is no dose limitation in its clinical usage. In recent years, advances in digital subtrac-
tion angiography (DSA) and image enhancement technology have enabled CO, to be used as a contrast medium for
patients with advanced renal disease or contrast medium allergy but requiring complicated endovascular treatment.
In such cases, CO, will be the best alternative contrast medium. We widely apply the CO, DSA since February 2017
and employed the first CO, injector in Taiwan. The auto injector provided fixed volume and constant pressure for
CO, transport without the chance of mixing air, and thus greatly reduced the risk of air embolism. For the last two
years, we have used CO, DSA during intervention therapy for 61 cases including endovascular aneurysm repair
(EVAR) for abdominal aortic aneurysm, endovascular intervention for peripheral arterial occlusive disease and dys-
functional hemodialysis arteriovenous fistula or graft. We successfully completed the treatment in these patients
without or with reduced iodine contrast medium. The quality of images is comparable to traditional iodine contrast
medium. (J Intern Med Taiwan 2018; 29: 408-416)



