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Table1 Backgrounds and reasons of application of the subjects

Case |Gender [Age | DM Disease |Application Reason
1 M 73 |(-) ASO Iodine Allergy
2 M 63 [(+) ASO Renal Failure
(CAPD)
3 M 56 ((-) ASO Renal
Insufficiency
4 M 67 |(+) ASO Renal Failure
(CAPD)
5 M 59 [(+) ASO Renal Failure (HD)
6 M 27 [(-) Shunt Renal Failure
Aneurysm |Transplant +HD)
7 M 93 |(-) ASO Renal
Insufficiency

Abbreviation:

ASO; arteriosclerosis obliterans. M; male.

DM; diabetes mellitus. HD; hemodialysis.

CADP; continuous ambulatory peritonieal dialysis.
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Table 2 Sites of lesions, renal functions and surgical treatments
of the subjects

Case Site Application Renal Surgicafi_
of Reason Function Treatment
esion (BUN/Cr) (graft)
1 Iliac Iodine Allergy 24/0.78 F-F bypuss_-
A. (Autograft)
2 Femoral Renal Failure 41/13.13 F-P bypass
A. (CAPD) (Autograft)
3 Femoral Renal 21/2.58 F-P bypass
A. Insufficiency (Autograft)
4 Iliac Renal Failure 49/11.88 F-F bypass
A. CCAPD) (Prosyhetic
graft)
S Iliac Renal Failure 69/10.61 F-F bypass
A (HD) (Prosthetic
graft)
6 Radial Renal Failure 61/4.59 Resection
A. (Transplant of
+HD) Aneurysm
7 Femoral Renal 80/2.58 None
A. Insufficiency

Abbreviation

F-F; femoro-femoral. F-P; femoro-popliteal.

HD; hemodialysis, Cr; creatinine.

CADP; continuous ambulatory peritonieal dialysis.
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Fig.1 Preoperative COz2 arteriogram of case 1(lodine alergy)
Aortoiliac CO2 arteriogram showed that the right external iliac artery occluded completely, but that
the right superficial femoral artery was patent through collateral arteries. Superficial femora artery
demonstrated multiple stenosis.
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Fig. 2 Preoperative CO2 arteriogram of case 2 (Chronic renal failure (CAPD))
No stenosis existed in bilateral common iliac, external iliac and common femoral arteries. Moderate
stenosis in the middle of the right superficial femoral artery were shown, and severe stenosis in the
right popliteal artery were shown.
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Fig. 3 Pre and post operative COz2 arteriogram of case 3 (renal insufficiency)
left : The superficial femoral artery showed complete occlusion. Postoperative arteriogram of the
femoro-popliteal bypass graft with reversed saphenous vein showed proximal, center : and distal,
right : anastomotic sites.

Fig. 4 Preand post operative CO2 arteriogram of case 4 (chronic renal failure(CAPD))
left : Preoperative arteriogram revealed total occlusion of the left common iliac artery and patent
superficial and profund femoral arteries through collateral arteries.
right : Postoperative arteriogram showed no stenosis at the anastomotic sites of the femoro-femoral
bypass. The lower arteriogram of the right leg did not demonstrate sufficient flow because of poor
COz inflow.
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Fig. 5 Preand post operative COz arteriogrm of case 5 (chronic renal failure(HD))
upper part ; left, center, right : COz gas flowed upwards through the artificial F-F graft, but did not
downwards to the femoral artery.
lower part ; left, center, right : Arteriogram using iodinated contrast media demonstrated same por-
tions compared to the CO2 arteriogram.

Fig. 6 Preoperative forearm CO2 arteriogram of case 6 (chronic rend failure (HD) because of the
rejection of the renal transplant)

right and center : Arteriogram demonstrated good run-off of the ulnar artery. CO2 gas was trapped

by the aneurysm, so called “vapor lock” and periphera radia artery was not shown.

left : Actual COz2 arteriogram before subtraction showed same portion.
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Fig. 7 COz2 arteriogram of case 7 (chronic renal failure (HD))
left and center : CO2 arteriogram from the left brachial approach demonstrated the right common
iliac artery stenosis and the left neck of the femur screwed with a stainless steal nail.
right : COz arteriogram from the left femora artery approach with 22G needle demonstrated the
right common femoral artery stenosis. A colon gas disturbed the subtraction of CO2 arteriogram.
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Clinical Applicationsof Carbon Dioxide Gasasan Arterial Contrast Agent for
Renal Dysfunction or Idiosyncratic Reactionsto Contrast Material

Hiroo Shikatal-2, Junichi Matsubara®, Takashi Kobatal, Kenji Hidal,
Kiyohito Y amamoto?, Kenji Okada?, Masanobu Watari?, Kazumasa Orihashi?,
Taijiro Sueda? and Y uichiro Matsuura?
1 Thoracic and Cardiovascular Surgery, Kanazawa Medical University
2 First Department of Surgery, Hiroshima University School of Medicine
Key words : Carbon dioxide intraarterial contrast, |odinated contrast, Digital subtraction arteriography,
Nephrotoxicity, Renal insufficiency

We applied carbon dioxide as an intraarterial contrast agent in 7 patients. Although one of them had normal
renal function, he was allergic to iodinated contrast agents. The other 6 patients suffered from renal insufficiency.
Four of them were under hemodialysis (HD) and two of them received continuous ambulatory peritoneal dialysis
(CAPD). We observed neither major nor minor morbidity due to the use of carbon dioxide gas as a contrast agent.
Carbon dioxide arteriography provided accurate, clinically useful arterial imaging with few complications. This
new procedure significantly increases the utility of arteriography in patients with vascular disease, who have
chronic renal insufficiency, dehydration, or idiosyncratic reactions to contrast material .

(Jpn. J. Vasc. Surg., 9 : 575-583, 2000)
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