2002;46:585-591

2 2
6 6
Ccn CT
, 1
21999 5 2000 7 5 cm
6 54 (62 )
CT 6 CT
50% (Group 1), 50—80%(Group II), 80% (Group II) 3
(Child—Pugh ), CT ) , ,
Fisher' s Exact Test 1
16 CT CT 72% Group
1,1, 1 14 ,13 , 35 . CT
12 (86%), 3 (23%), 11 (31%) (p=0.001),
CT Group I, I, Il 2 (14%), 5 (38%), 24 (69%)
(p <0.05). 1
Group |l 4 (29%), Group Il 2 (15%), Group Il 2 (6%)
(p <0.05).
CT CT
(5-10),
5-15%
1-4),
(12). CT
2 5cm
, , (microwave) , 6
1
2002 ( )
2002 1 14 2002 3 13

— 585 —




1999 5 2000 7 5cm
107
24 3,
26
54 (62 ) .
38-75 ( 54 )
42:12 . 39
CT (alpha—feto protein )
, 15
CT

12 , 33
21

RITA Medical system, Inc.(Mountain
View, CA, US.A) 50
(480 KHz) .
(tissue impendance value),
15cm 25cm 15 gauge
1cm 4

(thermosensor)

Fig. 1. Group I with marginal recurrence.
A. Before RF ablation: hypoattenuated mass is surrounded by portal vein in S6 of liver on portal phase CT.
B. Immediate CT after RF ablation.
C. 6 months follow-up CT: shrinkage rate of necrotic lesion is smaller than 50%, but no recurrence.

D. 9 months follow-up CT: focal enhancing lesion is seen in anterior margin of necrotic lesion on arterial phase ( arrow).
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Fig. 2. Group III without marginal recurrence.
A. Before RF ablation: 4 cm sized hypoattenuated mass is seen in S5 of liver on arterial phase CT.
B. Immediate CT after RF ablation: air bubbles are seen in necrotic lesion (arrow).
C. 6 months follow-up CT: shrinkage rate of necrotic lesion is greater than 80% in volume.
D. 20 months follwo-up CT: there are not noted marginal recurrence.
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(12-15).

Table 1. Shrinkage Rate of RF Ablated Lesion of HCC at 6 Months
Follow up CT

Group I* Group IT** Group IIT*** Total

Number 14 13 35 62
Mean shrinkage
rate(%) 34 76 89 72

*:below 50%, **:50—80%, ***:above 80%

Table 2. Influencing Factors on Shrinkage Rate of Post-RF Necrotic
Lesion

Group I Group I Group III

Number 14 13 35
Child Class.(A/B) 7/4 6/2 26/0
CT density(high/low) 9/5 5/8 19/16
Tumor size(cm) 2.8 2 3.3
Treatment session 2.8 3.6 5.5
Margin (smooth/irregular)  8/6 8/5 22/13
Peritumoral vessles* 12(86%) 3(23%) 11(31%)
Air bubble* 2(14%) 5(38%) 24(69%)
*p<0.05

Table 3. Correlation between Shrinkage Rate and Marginal
Recurrence

Group I GroupIl  Group III
Marginal Recurrence 4/14 2/13 2/35
(%) (29%) (15%) (6%)
(16).
(heat sink effect)
(17, 18)
19).
(20-22).
105

(19).

— 588 —



2002;46:585-591

(23).
15 6

CT 50%

CT

6-12 20%
(24), 6

CT

1cm

2%

CT

=

w

ul

(23). 5-10 mm

3 cm 6
90% 3-5cm
71%, 5 cm 25%
(25-27). 6
80 10 12.5% 6
62 8 13%

(24).

10.

11.

12.

13.

14.

15.

— 589 —

. Choi TK, Lai ECS, Fan ST, et al. Result of surgical resection for he-

patocellular carcinoma. Hepatogastroenterology 1990;37:172-175

. Franco D, capussotti L, Smadja C, et al. Resection of hepatocellular

carcinoma ; Results in 72 European patients with cirrhosis.
Gastroenterology 1990; 98:733-738

. Nagorney DM, van Heerden JA, Ilstrup DM, Adson MA. Primary

hepatic malignancy: Surgical management and determinants of
survival. Surgery 1989;106:740-748

. Tsuzuki T, Sugioka A, Ueda M, Hepatic resection for hepatocellu-

lar carcinoma. Surgery 1990;107:511-520

. Murakami R, Yoshimamatsu S, Yamashita Y, Matsukawa T,

Takahashi M, Sagara K. Treatment of hepatocellular carcinoma:
Value of percutaneous microwave coagulation. AJR Am J
Roentgenol 1995;164:1159-1164

Seki T, Wakabaysshi M, NakagawaT, et al. Ultrasonically guided
percutaneous microwave coagulation therapy for small hepatocel-
lular carcinoma. Cancer 1994;74:817-825

Amin Z, Brown SG, Lees WR. Local treatment of colorectal liver
metastases: A comparison of interstitial laser photocoagulation
(ILP) and percutaneous alcohol injection(PAI). Clin Radiol 1993;48:
166-171

. Hahl ], Haapiainen R, Ovaska ], Puolakkainen P, Schroder T.

Laser-induced hyerpthermia in the treatment of liver tumors.
Lasers Surg Med 1990;10:319-321

. Vogl T], Muller PK, Hammerstingl R, et al. Malignant liver tumors

treated with MR imaging: Guided laser-induced thermotherapy-
technique and prospective results. Radiology 1995;196:257-265
Lees WR, Gilliams AR. Comparison of the effectiveness of cooled
tip radiofrequency and interstitial laser photocoagulation in liver
tumor ablation(abstr). Radiology 1999;213(P)123

. 2000;42:743-749
Rossi S, Di Stasi M, Buscarini E, et al. Percutaneous RF interstitial
thermal ablation in the treatment of hepatic cancer. AJR Am J
Roentgenol 1996;167:759-768

Solbiati L, Ierace T, Goldberg SN, et al. Percutaneous US-guided
radio-frequency tissue ablation of liver metastases: Long-term fol-
low up. Radiology 1997;202:195-203

Livraghi T, Goldberg SN, Monti F, et al. Saline-enhanced radio-fre-
quency tissue ablation in the treatment of liver metastases.
Radiology 1997;202:205-210

Solbiati L, Goldberg SN, IeraceT, Livraghi T, Sironi S, Gazelle GS.



16.

17.

18.

19.

20.

21.

Radio-frequency ablation of hepatic metastases with cooled tip
electrodes: Results in 29 patients. Radiology 1997;205:367-374
Livraghi T, Goldberg SN, Lazzaroni S, Meloni F, Solbiati L, Gazelle
GS. Small hepatocellular carcinoma: Treatment with Radio-fre-
quency ablation versus ethanol injection. Radiology 1999;210:655-
661

Dachman AH, McGehee JA, Beam TE, Burris JA, Powell DA.
Sonography-guided percutaneous laser ablation of liver tissue in a
chronic pig model. Radiology 1990;176:129-133

MaGahan JP, Brock JM, Tesluk H, Gu W-Z, Schnelder P, Brown-
ing PD. Hepatic ablation with use of radio-frequency electro-
cautery in the animal model. J Vasc Interv Radiol 1992;3:291-297
Hyo Keun Lim. Radiofrequency Thermal Ablation of Hepatocel-
lular Carcinomas. Korean J Radiol 2000;1:175-184

Goldberg SN, Hahn PF, Tanabe KK, et al. Percutaneous radiofre-
quency tissue ablation: Does perfusion-mediated tissue cooling
limit coagulation necrosis? | Vasc Interv Radiol 1998;9:101-111
Patterson EJ, Scudamore CH, Owen DA, Nagy AG, Buczkowski
AK. Radiofrequency ablation of porcine liver in vivo: effects of
blood flow and treatment time on lesion size. Ann Surg 1998;227:
559-565

22. Goldberg SN, Hahn PF, Halpern EF, Fogle RM, Gazelle GS. Radio-
frequency tissue ablation: Effect of pharmacologic modulation of
blood flow on coagulation diameter. Radiology 1998;209:761-767

23. Charles HC, Fred TL, Jonathan MG, Brian KM, Thomas FW,
Frederick K, David MM. CT Versus Sonography for Monitoring
Radiofrequency Ablation in a Porcine Liver. AJR Am J Roentgenol
2000;175:705-711

24. Goldberg SN, Gazelle GS, Mueller PR. Thermal Ablation Therapy
for Focal malignancy: A unified Approach to Underlying
Principles, Techniques, and Diagnostic Imaging Guidance. AJR
Am J Roentgenol 2000;174:323-331

25. Livraghi T, Goldberg SN, Lazzaroni S, et al. Hepatocellular carci-
noma: Radio-frequency ablation of medium an large lesions.
Radiology 2000;214:761-768

26. Rossi S, Buscarini E, Garbagnati F, et al. Percutaneous treatement
of small hepatic tumors by an expandable RF needle electrode.
AJR Am J Roentgenol 1998;170:1015-1022

27. Francica G, Marone G. Ultrasound-guided percutaneous treatment
of hepatocellular carcinoma by radiofrequency hyperthermia with
a 'cooled tip needle’: A preliminary clinical experience. Eur |
Ultrasound 1999;9:145-153

— 590 —



2002;46:585-591

J Korean Radiol Soc 2002;46:585-591

Shrinkage Rate of Necrotic Lesion after Radiofrequency(RF)
Ablation of Hepatocellular Carcinoma: Correlation with Marginal

Recurrence and Influencing Factors'

Jong Young Oh, M.D., Kyung Jin Nam, M.D., Jong Cheol Choi, M.D., Seong-Kuk Yoon, M.D.,
Byeong Ho Park, M.D., Ki-Nam Lee, M.D., Sun Sub Choi, M.D.,
Sang Young Han, M.D.2, Woo Won Shin, M.D.2

!Department of Diagnostic Radiology, College of Medicine, Dong-A University
?Department of Internal Medicine, College of Medicine, Dong-A University

Purpose: To compare the CT findings of hepatocellular carcinomas (HCCs) immediately after radiofrequency
(RF) ablation with those obtained at six months’ follow-up, to analyse the relationship between degree of
shrinkage of a necrotic lesion and marginal recurrence, and to evaluate the factors influencing shrinkage.
Materials and Methods: We retrospectively evaluated 54 patients with 62 HCCs who underwent only RF abla-
tion between May 1999 and July 2000. For six months after ablation, all had been free from marginal recur-
rence ad new-growth tumors. The findings of six-month follow-up CT were compared with those obtained im-
mediately after RF ablation, and the volume of each necrotic lesion was calculated and compared. In terms of
degree of shrinkage, tumors were classified as belonging to either group I (below 50%), group II (50—80%) or
group III (above 80%). Each tumor was analysed in terms of its Child-Pugh classification, vascularity at CT,
size, treatment details, the post-ablation appearance of its margins, and the presence, during necrosis, of peri-
tumoral vessles and air bubbles. For statistical evaluation, Fisher’ s exact test was used. Shrinkage after abla-
tion was correlated to marginal recurrence during a period of more than one year.

Results: The Follow-up CT at six months showed that since immediately after ablation, necrotic lesions had
shrunk by an average of 72%. Peritumoral vessels were seen in 12 of 14 cases in group I (86%), three of 13 in
cases of group II (23%), and 11 of 35 in group III (31%)(p=0.001). Immediate CT revealed the presence of air
bubbles in two cases in group I (14%), five in group II (38%), and 24 in group III (69%)(p< 0.05). At follow-up
CT performed during a period of more than one year, marginal recurrence was noted in four cases in group I,
two in group II and two in group III (p<0.05).

Conclusion: When a necrotic lesion contains no peritumoral vessels but does contain air bubbles, the degree of
post-RFablation shrinkage increases. The greater the shrinkage, the less the marginal recurrence rate.
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