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Fig. 3. a. Solution injected by multiple-side-hole needle is oval in shape. The transverse diameter is greater than the vertical di-
ameter. The vertical diameter/transverse diameter ratio is 0.58. The center of solution is located above the tip of needle.
b. Solution injected by end-hole needle with bevel is relatively round in shape. The vertical diameter/transverse diameter ratio is

0.96.

c. Solution injected by end-hole needle without bevel shows oval shape. But the vertical diameter is greater than the transverse
diameter. The vertical diameter/transverse diameter ratio is 2.14. The center of solution is below the tip of needle.

Table 1. Distribution Pattern of Ethanol According to Needles

Group Subgroup Vertical Diameter(D) / Transverse D. Ratio Center(x, y)*
0.05ml / sec 0.76 (S. D. 0.23)
| \ 0.1ml / sec 0.68 (S. D. 0.15) 0.76 (S. D. 0.19) (0.10, 0.30)
‘ 0.2ml / sec 0.84 (S. D. 0.16)
0.05ml / sec 0.91 (S. D. 0.17)
I 0.1ml / sec 0.90 (S. D. 0.15) B 0.98 (S. D. 0.26) (0.05, 0.14)
0.2ml / sec 1.14 (S. D. 0.35)
o 0.05ml / sec 1.44 (S. D. 0.31)
n 0.1ml / sec 1.25 (S. D. 0.31) B 1.30 (S. D. 0.37) (0.01,—0.12)
0.2ml / sec 1.20 (S. D. 0.23)

X : axis perpendicular to long axis of the needle
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Experimental Study of Ethanol Injection in Ox Liver: Distribution
Pattern of Ethanol According to Type of Needles’

G. H. Shin, M.D., Y. T. Ko, M.D., J. W. Lim, M.D., D. H. Lee, M.D.,
J. H. Oh, M.D., Y. Yoon, M.D.

7Deparl‘mt—:-nt of Diagnostic Radiology, College of Medicine, Kyung Hee University

Purpose: To evaluate the distribution pattern of injected ethanol in ox liver according to the types of needle
and injection velocity.

Materials and Methods:Eighty-one punctures using three different types of needle were made in an ox
liver previously removed from the animal. In addition, a solution of 4 ml ethanol mixed with 1 ml contrast media
was injected at successive velocities of 0.05 ml/sec, 0.1 ml/sec, and 0.2 ml/sec. Distribution of the mixed solution
was confirmed immediately after the injection, using lateral radiographs. The vertical diameter/transveme di-
ameter ratio was measured.

Results: Distribution patterns of mixed solution did not differ significantly(p>0.1), but were significantly dif-
ferent according to needle type(P<0.01). Vertical/transverse diameter ratios were as follows:group using
maltiple-side-hole needle:0.76 + SD 0.19(n=27);using end-hole needle without bevel:1.30 + 0.37(n=27) ; and
using end-hole needle with bevel :0.98 + 0.26(n=27).

Conclusion: The distribution of mixed solution did not depend on the speed of injection but varied according
to needle shape. These findings are therefore important with regard to the distribntion of ethanol within a

tumor, with proper localization of needle tip.

Index Words: Alcohol
Liver, interventional procedure
Liver neoplasms, therapy

Address reprint requests to : G. H. Shin, M.D., Deparfment of Diagnostic Radiology, Kyung Hee University Hospital,
Hoekidong 1, Dongdaemungu, Seoul, 130-702 Korea. Tel. 82-2-958-8622. Fax. 82-2-968-0787
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