ISSN 1007-9327 CN 14-1219/R

WIG, 1998;4(6):513-515

— 513 —

Findings of non-pathologic perfusion defects by CT

arterial portography

and non pathologic

enhancement of CT hepatic arteriography *

LI Li, WU Pei-Hong, LIN Hao-Gao, LI Jin-Qing, MO Yun-Xian, ZHENG Lie, LU Li-Xia, RUAN Chao-Mei and

CHEN Lin

Subject headings liver neoplasms/radiography;
carcinoma, hepato cellular/radiography; hepatic
arteriography; tomography, X-ray computed

Abstract

AIM To recognize the characteristic findings of
non-pathologic perfusion defects with CT arterial
portography (CTAP) and nonpathologic
enhancement found in CT hepatic arteriography
(CTHA).

METHONDS The manifestations of
nonpathologic perfusion defects with CTAP and
non-pathologic enhancement found in CTHA were
analyzed in 50 patients with primary
hepatocellular carcinoma.

RESULTS The false-positive rate of perfusion
defects detected in CTAP was 15.1%. The
shapes of perfusion defects were peripheral
wedge, small, round, and patchy. The
occurrence rate of non-pathologic enhancement
found in CTHA was 22.0%. The shapes of non-
pathologic enhancement were small, round,
irregular, and wedge.

CONCLUSION There was high frequency of
non-pathologic perfusion defects detected with
CTAP and non-pathologic enhancement found in
CTHA. The simultaneous use of both procedures
may help decrease the false-positive rate, and
increase the veracity of diagnosis for
hepatocellular carcinoma.
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INTRODUCTION

CT arterial portography (CTAP) and CT hepatic
arteriography (CTHA) are the most sensitive
methods of detecting hepatocellular carcinomal®?.
In recent years, there are more reports on non-
pathologic perfusion defects of CTAP and non-
pathologic enhancement CTHA. To better
recognize and understand the characteristic
manifestation of non-pathologic perfusion defects
with CTAP and non-pathologic enhancement in
CTHA, we andyzed the CT images of 50 cases of
hepatocellular carcinoma on CTAP and CTHA in
our hospital from January 1995 to January 1998.

MATERIALS AND METHODS

Materials

Fifty patients (44 man, 6 women) with
hepatocellular carcinoma were examined with CTAP
and CTHA in our department. They ranged in age
from 21 to 65 years (mean age, 413 years). AFP
was elevated in 41 patients. Cirrhosis occurred in 42
cases. Child’'s classification showed 16 cases of
Child's A, 30 cases of Child’'s B, and 4 cases of
Childjas C. The tumors measured 0.2cm-5.5cm in
size with a mean of 3.6cm. Multiple nodules were
found in 42 cases.

Methods
CTAP examinations were performed with
incremental scanning of liver in cranial-to-caudal
direction with 8-mm or 10-mm collimation on bi-
spira Elscint Twin Flash scanner (Elscint Corp.).
CT images were obtained 25sec-35sec after the
initiation of transcatheter (5-F) superior mesenteric
artery injection of 30ml-40ml of non-ionic
contrast material. Contrast material was injected at
a rate of 3.0ml/sec-3.5ml/sec with an automatic
power injector (Medrad, Pittsburgh). Conventional
angiography was not performed before CTAP.
During the catheterization, contrast material
administered before CT scanning was limited to 5ml
-10ml injected by hand to visualize any aberrant
vessels and to facilitate proper catheter placement.
CTHA was done by injecting contrast material
into the proper hepatic artery, the common hepatic
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artery, or the celiac artery. The volume of 20ml-
30ml of contrast material was injected a a rate of
3.0 ml/sec - 3.5 ml/sec. Consecutive scanning of
the liver was started 6sec-8sec after te initiation
of injection of contrast material. After CTAP and
CTHA examination, 3ml-15ml of lipiodol was
injected into the hepatic artery, and plain CT scan
of liver was performed after two or three weeks
(Lipiodol CT, Lp-CT).

RESULTS

Detectability of tumors

CTAP and CTHA images of 50 cases were
interpreted prospectively double-blind by two
radiologists, and confirmed pathologically combined
with lipiodol deposits in Lp-CT, and 6mo-16mo
follow-up (42 tumors of 18 cases proved by
operative pathology; 30 lesions of 15 cases by
biopsy, and the other 27 cases by Lp-CT and follow-
up). A total of 232 tumors were found, including
214 tumors detected by CTAP (the rate of
detectability was 92.2%), 209 detected by CTHA
(the rate of detectability was 90.1%), and 220
detected by simultaneous use of both procedures
(the rate of detectability was 94.8%). Our study
did not reved a datigtically significant difference in
the sengtivities of CTAP, CTHA and simultaneous
use of both procedures.

Non-pathologic perfusion defects of CYAP

A total of 252 perfusion defects were detected with
CTAP in the 50 patients, including 38 non-
pathologic abnormal perfusion defects in 18 cases
with a false positive rate of 15.1%. The shape of
perfusion defects was peripheral wedge, small round
and patchy. All the non-pathologic perfusion
defects were not demonstrated on CTHA images.

Non-pathologic enhancement of CTHA

A total of 268 enhancement foci were found with
CTHA in 50 patients, including 59 non-pathologic
enhancement foci in 21 cases with an occurrence
rate of 22.0%. The shape of non-pathologic
enhancement was small round, irregular and wedge.

DISCCUSSION

In recent years, with the development of spiral CT
technique, CTAP and CTHA have become widely
used in diagnosis and differential diagnosis of small
hepatocellular carcinoma. Compared with non-
spiral CT arteriography, spiral CT arteriography
has achieved great improvement not only in
scanning technique, but aso in quaity of CT
images. We scanned the entire liver
consecutively, and obtained excellent images of

CTAP and CTHA by the technique of a single
breath-hold scanning, with a comparatively small
quantity of contrast material (CTAP 30ml-40ml,
CTHA 20 ml - 30 ml). Compared with
conventionally enhanced CT (contrast material
administrated by venous injection), CTAP and
CTHA have a high detectability of 80% - 96%'2.
In our 50 patients examined with CTAP and CTHA,
the detectability rate of CTAP, CTHA and
simultaneous use of both procedures were 92.2%,
90.1% and 94.8% respectively.

Figure 1

CTAP image obtained in a 42-year-old man with
recurrence of HCC shows two tumors in right lobe. The peripheral
wedge-shaped perfusion defect is non-pathologic perfusion defect,
confirmed by biopsy.

Figure2 CTHA image obtained in a 45-year-old man shows a
small round peripheral enhancement in right lobe which is non-
pathologic enhancement. No tumor is found in the operative
pathology.

With the widespread use of CTAP and CTHA,
there have been more reports on non-pathologic
perfusion defects found with CTAP and non-
pathologic enhancement with CTHA. The
manifestation of pseudolesion in CTAP was noted
relatively earlier. Due to aberration of blood supply
for some parts of the liver, such as arterio-portal
shunt!®, cirrhotic nodule, foca  nodular
hyperplasia, and foca fatty infiltration, the normal
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tissue could show up as perfusion defects in CTAPR,
especialy in the medial segment of the left lobe™.
Irieet al reported that perfusion defects on CTAP
are sometimes nonspecific, and suggested that
peripheral flat or wedgeshaped perfusion defects
indicate benignity. Their study showed that, except
for cysts, perfusion defects larger than 1.5cm may
indicate malignancy, and combination with CTHA
might be helpful in differentiating malignant from
benign perfusion defects with CTAP®. Peterson et
al. reported that peripheral wedge-shaped perfusion
defects on CTAP were nearly uniformly benign, and
may be used as a criterion of benignity. They
hypothesized that the pathogenesis of these
peripheral wedge-shaped perfusion defects may
represent variations in the normal portal perfusion
of the microvasculature of the peripheral sub-
capsular liver parenchymd®. In our series of 50
cases, the occurrence rate of non-pathologic
perfusion defects on CTAP was 15.1%, and
peripheral wedge-shaped perfusion defects were the
most common (Figure 1).

Since the advent of helical CT technique,
CTHA became more widely used in the differentia
diagnosis for hepatocellular carcinomad”. Similar to
findings of CTAPR, pseudo-lesion enhancement of
normal liver tissue also occurred in CTHA.
Kanematsu et al. supposed that local non-pathologic
enhancement detected with CTHA might result
from the cystic venous drainage or peripheral
arterio-portal shunts. They analyzed the frequency,
size, location, and shape of local non-pathologic
enhancement on CTHA. In a series of 31 patients
examined with CTHA, 36 non-pathologic
enhancements were found in 14 cases, the
occurrence rate being 36.4%. The shapes of non-
pathologic enhancement on CTHA appeared round,
veriform, irregular, punctate, and wedge-like®.
Although the shape of the enhancement was
nonspecific, Irie et al. suggested that rim
enhancement indicated malignancy in both cirrhotic

and non-cirrhotic liver®. In our study, the
occurrence rate of non-pathologic enhancement on
CTHA was 22.0%, and small rounded periphera
enhancement was the most common (Figure 2). In
practice, we discovered that the frequency of non-
pathologic enhancement was to some extent, related
to the depth of catheterization at which CTHA was
performed. There was a relatively higher frequency
of non-pathologic enhancement in CTHA formed at
catheterization of hepatic proper artery, compared
with CTHA formed at catheterization of celiac
artery trunk. The reason might be the relatively
larger volume of contrast material and higher speed
of injection in CTHA performed at catheterization
of hepatic proper artery. Thus, we did not
recommend CTAP or CTHA aone for
interpretation of hepatocellular carcinoma. We
suggest that the smultaneous use of both procedures
help decrease the false postive rate of CTAP and
CTHA, and increase the veracity of diagnosis for
hepatocellular carcinoma.
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