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Fig. 1. Two-phased spiral CT in a 55-year-old man.
A. CT scan before contrast enhancement shows a large ill-defined low density mass in the right lobe of the liver.

B and C. CT scans during arterial phase (B) and delayed phase (€) show the mass to be hyperdense peripherally and
hypodense centrally. However, the mass shows progressively more centripetal enhancement in delayed phase than in
arterial phase, resulting in apparent decrease in central hypodense area.
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Fig. 3. Density curve in two-phased spiral CT.

The density measured at the center of the tumor pro-
gressively increased in 5 of 7 patients as time goes by.
PRE : pre-enhancement phase

A': arterial phase

D: delayed phase
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Fig. 2. Three-phased spiral CT in a
66-year-old man.
A. CT scan before contrast enhance-
ment shows a large ill-defined low
density mass.
B, C and D. CT scans during arterial
phase (B), portal phase (C) and
delayed phase (D) show the mass to
be generally hypodense both per-
ipherally and centrally, compared
with surrounding normal liver.
However, the mass shows progress-
ive centripetal enhancement as time
: goes by. Note gradual decline of
central hypodense area from b to d.
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Fig. 4. Density curve in three-phased spiral CT.

The density measured at the center of the tumor pro-
gressively increased in 4 of 5 patients as time goes by.
PRE : pre-enhancement phase

A arterial phase P: portal phase

D:delayed phase
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Peripheral Cholangiocarcinoma:
Contrast Enhancement Characteristics on Spiral CT!

Young Mee Kim, M.D., In Oak Ahn, M.D., Hyung-Jin Kim, M.D.
Jae Boem Na, M.D., Ho Hwang, M.D., Jae Dong Jung, M.D., Sung Hoon Chung, M.D.

IDepartment of Radiology, Gyeongsang National University College of Medicine

Purpose:To evaluate the characteristics of contrast enhancement of peripheral cholangiocarcin-
oma, as seen on spiral CT

Materials and Methods:Spiral CT was used to examine twelve patients with peripheral
cholangiocarcinoma of the liver. All underwent conventional CT before contrast enhancement. After
the administration of contrast material, two-phased spiral CT was used to investigate seven patients,
| and three-phased spiral CT, to investigate five. In each phase, we analysed the patterns of contrast
! enhancement at the central and peripheral portions of the lesion, and compared these with the
patterns of normal liver parenchyma. We evaluated changes, according to time lapse, in the central
low-density area, and obtained the phase-density curve with the cursor placed at the central
portion of the lesion. For three-phased spiral CT examinations, we also tried to determine the phase
dvring which the margin of the lesion was most clearly demonstrated.

Results: During the arterial phase, eight of twelve patients (67%) showed hyperdensity in the
peripheral portion of the lesion;during the portal phase, four of five patients (80%) showed
hypodensity in both the central and peripheral portions. During the delayed phase, six of twelve
 patients (50%) showed isodensity and five showed high density in the peripheral portion.
| Compared to those in the arterial phase, central hypodense areas relative to normal liver
parenchyma in the delayed phase decreased in eleven of twelve patients (92%). On phase-density
curves, the density of the central portion of the lesion increased progressively in nine of twelve
patients (75%). On three-phased CT, the margin of lesion was-in all five patients—most clearly
demonstrated in the portal phase.

Conclusion:On spiral CT, the central portion of peripheral cholangiocarcinoma always showed
low density and the peripheral portion showed high, low, or iso or high density, depending on the
phase. In addition, spiral CT clearly demonstrated a minimal centripetal pattern of contrast en-
hancement. We therefore conclude that in the diagnosis of peripheral cholangiocarcinoma, the
| characteristics of contrast enhancement are helpful.

Index Words: Liver neoplasms, CT
Computed tomography (CT), helical
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