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Fig. 1. Case 1. DSA with injection of 10cc CO2 reveals abnormal venous tangle above knee. Draining veins (arrows) are
well demonstrated.
Fig. 2. Case 2. CO2-DSA (A) shows venous hemangioma with draining vein near proximal index finger. A total 13cc of mix-
ture of ethanol amine oleate, Lipiodol and Avetene was injected with application of torniquet around arm for sclerotherapy.
Radiogram immediately after the sclerotherapy (B) reveals accumulation of radiopaque sclerosing agent in two areas of the
venous hemangioma.
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Table 1. Findings of Carbon Dioxide Digital Subtraction Angiography and Percutaneous Sclerotherapy in 12 Patients

with Venous Hemangiomas of Extremities

Case Sex Age Site CO2 DSA Findings Initial Agent Volume Draining  Repeated Follow-up
Vein Therapy Result
1 f 11 Lt thigh 10cc tangle of vein EO/L/A 7cc (+) 2 improved
2 m 19 Lt hand 10cc early v. drain EO/L/A 13cc (+) 5 improved
3 m 20 Rt thigh 50cc tangle of vein Eth 25¢cc (+) 4 improved
4 f 31 Lt shoulder 15cc tangle of vein EO/L/A 13cc (—) 5 improved
5 m 15 Lt thigh 50cc entangled veins  EO/L/A 10cc (+) 5 improved
6 f 7 Lt upperarm 30cc dilated, entangled EO/L/A 8cc (+) 1 partial
7 f 19 Rt. calf 30cc tangle of vein Eth 9cc (+) 4 improved
8 f 26 Rt lowerleg 10cc tangle of vein Eth Tce (+) 2 improved
9 m 31 Rt. knee 30cc entangled veins Eth 20cc (+) 3 improved
10 f 18 Lt upper arm 10cc delated veins Eth 5cc (+) 1 partial
11 m 19 Lt calf 20cc draining vein (—) (—) (++) 1 failed
12 f 19 Lt leg 30cc tangle of vein EO/L/A 10cc (+) 3 improved

EO/L/A=Ethanolamine oleate/Lipiodol/Avetene, Eth=Ethanol
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Fig. 3. Case 5. Transaxial view of
MR imaging (A) of left thigh
discloses an irregular mass of high
signal intensity in T2WI involving
semimembranous and semitendin-
osus muscles, suggestive of venous
hemangioma.  Percutaneous CO:2
DSA (B) reveals extensive venous
~ hemangioma with stagnation of gas
in postero-medial side of left thigh.
After infusion of 25cc of the etha-
nol and Lipiodol (4:1 volume) mix-
ture (C), persistent CO2 gas stag-
nation in upper portion of the
~ hemangioma suggests incomplete
sclerotherapy.  Additional  scler-
otherapy with 25cc of the same
mixture performed to fill the whole
area with the sclerosing agent (D).
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Carbon Dioxide Digital Subtraction Angiography in Percutaneous
Sclerotherapy of Venous Hemangiomas'

Jae Hyung Park, M.D., Jin Wook Chung, M.D.
Heung Sik Kang, M.D., Man Chung Han, M.D.

IDepartment of Radiology, Seoul National University College of Medicine

Purpose:To investigate the usefulness of carbon dioxide digital subtraction angiography
(CO2-DSA) in direct puncture sclerotherapy of venous hemangiomas involving extremities.

Materials and Methods: Direct puncture sclerotherapy was performed in 12 patients with venous
hemangioma of extremities. After direct puncture of the venous hemangiomas, 30 —50cc of CO2 was
manually injected and digital subtraction angiograms were obtained. If draining vein was
visualized, a tourniquet was applied at the proximal site to compress the draining veins. Thereafter,
radiopaque embolic materials such as 1:3 mixture of Lipiodol and absolute ethanol or ethanolamine
} oleate-Lipiodol-AVitene(microfibrillar collagen hemostat) mixture were slowly injected under the

fluoroscopic guidance.

Results: Rapid injection of large amount of CO2 enabled the visualization of wide areas of venous
hemangiomas in 11 patients. Draining veins were reliably demonstrated in 10 patients and pulmon-
ary embolism of embolic materials was effectively prevented by proximal tourniquet application.

. Because of radiolucent nature of CO2 retained in hemangiomas, we could clearly identify the distri-
bution of radiopaque embolic materials under fluoroscopy. Retained CO2 also could be used as a
guide for additional multiple puncture of hemangiomas. There was no systemic symptoms or
complications related to CO2-DSA.

Conclusion:CO2-DSA is a convenient, safe and useful angiographic technique in direct puncture
sclerotherapy of hemangiomas involving extremities.

Index Words: Arteriovenous malformations, extremities
Angiography, contrast media
Carbon dioxide
Veins, therapeutic blockade
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