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Fig. 1. Molophological characteristics of peritumoral hyperemia on immediate follow-up CT.

A. A 57-year-old man with hepatocellular carcinoma in the segment VI of the liver. One-day follow-up CT scan shows a peritu-
moral hyperemia of circumferential pattern (arrows).

B. A 51-year-old man with hepatocellular carcinoma. One-day follow-up CT scan shows a peritumoral hyperemia of THAD pattern

(arrows).
C. A 65-year-old man with hepatocellular carcinoma. One-day follow-up CT scan shows a peritumoral hyperemia of nodular pat-

tern (arrow).
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Fig. 2. A 64-year-old man with acute transient hyperemia.

A. Pretreatment CT scan depicts a 1.5-cm-diameter metastatic mass (arrows) from breast cancer.

B. One-day follow-up CT scan depicts a circumferential rim enhancement around coagulation area (arrows).
C. Three-month follow-up CT scan depicts a no peritumoral hyperemia.

D. Six-month follow-up CT scan shows more contraction of previous RF-ablated site without hyperemia.

A

Fig. 3. A 64-year-old man with persistent hyperemia.

A. Pretreatment CT scan depicts a 3.8-cm-diameter hepatocellular carcinoma (arrows) located in segment VII adjacent to IVC (ar-
rowheads).

B. One-day follow-up CT scan depicts a circumferential enhancement (arrows) around coagulation area.

C. Three-month follow-up CT scan depicts no interval change of the peritumoral hyperemia of circumferential pattern (arrows).

D. Six-month follow-up CT scan shows a minimal peritumoral enhancement but anterior aspect of tumor is a marginal tumor re-
growth (arrows).
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Table 2. Marginal Recurrence according to Molophological Characteristics of Peritumoral Hyperemia on Post-1-Day
Follow-up CT
No. of Tumor With Marginal Without Marginal Total
Molphological Characteristics Recurrence (%) reccurence (%)
Circumferential 5(23) 17(77) 22
THAD 3(38) 5(62) 8
Nodular 1(50) 1(50) 2
Total 9(28) 23(72) 32

Table 3. Correlation between the Temporal Course of Peritumoral Hyperemia and the Marginal Recurrence around

the Ablated Lesion
No. of Tumor With Marginal Without Marginal Total
Temporal Course Recurrence (%) reccurence (%)
Acute Transient 2(10) 19(90) 21
Persistent 6(67)* 3(33) 9
Delayed-Onset 2(100)* 0(0) 2
Total 10(31) 22(69) 32

*p < .05 for prevalence of marginal recurrence in tumors with persistent or delayed onset pattern of peritumoral hy-
peremia versus that in tumors with acute transient pattern of peritumoral hyperemia.

B C D

Fig. 4. A 54-year-old man with delayed onset hyperemia.

A. Portal phase CT scan obtained before RF ablation depicts a 4.0-cm-diameter hepatocellular carcinoma in the segment IV.

B. One-day follow-up CT scan depicts a peritumoral hyperemia of circumferential pattern (arrows).

C. Three-month follow-up CT scan shows no peritumoral hyperemia.

D. Six-month follow-up CT scan shows a peritumoral hyperemia of nodular pattern representing marginal tumor recurrence (ar-
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CT Spectrum of Transient Peritumoral Hyperemia after
Radiofrequency Thermal Ablation of Hepatic Tumors'

Hee Jung Shin, M.D., Hyunchul Rhim, M.D., Yongsoo Kim, M.D., Byung Hee Koh, M.D.
On Koo Cho, M.D., Heung Suk Seo, M.D., Kyung Bin Joo, M.D.

'Department of Diagnostic Radiology, College of Medicine, Hanyang University

Purpose: To determine the incidence and pattern of peritumoral hyperemia at CT after radiofrequency ther-
mal ablation of hepatic tumors, as well as its correlation with local marginal recurrence.

Materials and Methods: Forty-five tumor nodules in 28 patients with hepatocellular carcinoma (n=234) or
metastasis (n=11) were treated by RF thermal ablation. Serial follow-up contrast- enhanced CT scans were re-
viewed by three radiologists for 1) the presence, 2) the morphological characteristics [circumferential, THAD
(transient hepatic attenuation difference), nodular form], and 3) the temporal course (acute, persistent, delayed
onset pattern) of peritumoral hyperemia after RF thermal ablation. These findings were correlated with the
frequency of recurrence at the margin of the treated tumors.

Results: The frequency of acute hyperemia observed on immediate follow-up CT scans after RF ablation was
71% (32/45). There was the local recurrence in nine of 32 tumors (28%) with hyperemia and in one of 13 (8%)
without hyperemia (p>0.05). Among 32 tumors, the circumferential form was observed in 22 (69%); the
THAD form in eight (25%); and the nodular form in two (6%). Marginal recurrence was noted in five of 22 tu-
mors circumferential tumors (23%), in three of eight (38%) with the THAD form, and in one of two (50%)
which were nodular. Among 32 nodules, an acute transient pattern was noted in 21 (66%), a persistent pattern
in nine (28%), and a nodular pattern in two (6%). There was marginal recurrence in two (10%) of 21 tumors
with acute transient hyperemia, in six (67%) of nine with persistent hyperemia, and in both tumors with de-
layed-onset hyperemia. There was significant correlation between the pattern of persistent/delayed-onset hy-
peremia and marginal tumor recurrence of (p=0.001).

Conclusion: Although peritumoral hyperemia after RF thermal ablation therapy is a frequent transient finding
at follow-up imaging studies, its temporal pattern may help detect early marginal tumor recurrence.
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