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ABSTRACT:

Fifteen patients with hepatic metasta-
sis were subjected in a comparative study
between CT arteriography {including in-
jection via the hepatic artery (CTA) and
injection through the superior mesenteric
artery (CTAP)} and delayed scanning CT
(DS-CT). We prefer to compare DS-CT
with CT arteriography, because in DS-CT
there was no requirement to administrate
additional Todin load as the patients had
already received contrast during CT arter-
iography.

The detectability of these metastasis
was determined with US, and or CT after
injection of a bolus of contrast material.
Confirmation with CT and / or US guided
biopsy and histological examination was
done.

CT Arterial portography (CT-AP) was
performed with injection of contrast mate-
rial into the superior mesenteric artery
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during CT in 7 patients and into hepatic
artery in 8 patients. Delayed scanning
(DS-CT) was performed 4 hours after in-
travascular administration of contrast ma-
terial in the 15 patients. Both US , con-
ventional CT, CT arteriography and
delayed scan CT detected 53 metastasis in
the 15 patients.

The sensitivity of (CTA) was 98 Yo
where it detects 52 of 53 metastasis (two
metastasis were detected in anatomical
sites differ from that detected by (DS-
CT), while DS-CT detected 51 metastasis
(one metastasis was detected in site differ
from that detected by CTA) with a sensi-
tivity of 96 %.

So there was no significant difference
in sensitivity between the two techniques,
but both techniques were complementary
to each other. Both techniques failed to
detect any metastatic lesion measures less
than 1.0 cm.
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We recommend DS-CT as screening
modality for hepatic metastasis detection
rather than hepatic angiography because
DS-CT is not invasive technique and no
significant difference in the sensitivity of
detection of both techniques. But, we rec-
ommend to do DS-CT after injection of
high dose of contrast material not less
than 60 gram of Iodin. However, both
techniques are complementary to each
other to gain higher sensitivity of hepatic
metastasis.

INTRODUCTION:

Preoperative imaging techniques for
evaluation of hepatic metastasis must be
as accurate as possible, and because there
is relatively little difference in attenuation
between metastasis and normal liver pa-
renchyma on computed topographic
scans, so a wide variety of techniques for
administration of contrast material during
CT have been developed in an effort to in-
crease the difference in attenuation be-
tween metastasis and normal liver paren-
chyma (2).

Arterial portography relies on the dif-
ference in blood supply of hepatic metas-
tasis (hepatic artery) and normc.. liver pa-
renchyma (75 % from portal vein) to
produce differential contrast enhancement
during injection of the contrast material
into the superior mesenteric artery or he-
patic artery (7).

Delayed scanning CT depending on
the increase in attenuation of normal he-
patic parenchyma due to the excretion of
the contrast material by normal hepatocy-
tes (13).

We compared the results of these two
methods of CT contrast enhancement with
a lesion by lesion analysis in a trial to find
which of these two methods will add
more in the detection and localization of
more hepatic metastasis than was detected
by conventional CT scan or US, and also
to detect which of these two methods is
more sensitive than the other in detection
of hepatic metastasis.

MATERIALS and METHODS:

CT arteriography performed in 15 pa-
tients who were previously evaluated by
conventional CT and or US and con-
firmed by histologic examination to be
hepatic metastasis. Tk age ranged from
42-75 years. The causecs of metastasis in-
cluded 10 from colon, 3 from the rectum,
one from the kidney and one from adeno-
carcinoma of the gall bladder after cholo-
cystectomy. CT artericgiapiy (via the lic-
patic artery) was performed in 8 patients
and CT arterioportography (via the superi-
or mesenteric artery) was performed in 7
patients. Forty mg of papaverin was in-
jected intraarterial to increase the portal
blood flow and obtain homogenous perfu-
sion of the parenchyma.

CTA was performed immediately after
injection of contrast material through an
angiographic catheter placed in the hepat-
ic artery in 8 patients and CTAP was per-
formed 15 seconds after injection of the
contrast material via the superior mesen-
teric artery in 7 patients to obtain images
during the beginning of portal phase of
the arterial infusion. Contrast material
was injected at 30 ml/ minute (0.5 ml/
sec), a total dose of 200 ml was used, the
contrast  injection was continuous
throughout the CT examination. A bolus
of 8 ml/each scan.
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Table 1; Comparison of CTA and DS-Ct in the detetion of liver metastasis.

Diameter in cm Detection by arterioportal and hepatic Detection by delayed
angiography scanning
0.5-1.0 0 0
1.01.5 4 2
1.5-2.0 2 3
2.0-25 8 8
2.5-3.0 10 10
3.0-35 10 10
3.5-40 4 4
4.0-4.5 4 4
4.5-5.0 4 4
5.0-5.5 2 2
5.5-6.0 2 2
6.0-6.5 2 2
Total ‘ 52 51

Delayed CT scan obtained 4 hours af-
ter finishing the CT arteriography on the
same day for all 15 patients, 14 scans
were obtained with 10 mm thickness and
10 mm intervals. All CT scans were ob-
tained on GE 9800 and sytic plus GE
equipments  in Al-Hussin and Bab-
AlSharia University Hospitals and other
private Radiology centers. The size and
number of the metastatic lesions in the
liver were recorded according to each
technique.

RESULTS:

Fifty three metastasis were detected in
15 patients included in the lesion-by le-
sion analysis.

The results are shown in table 1 which
demonstrates detection of metastasis with
both techniques as a function of lesion di-
ameter. The measurements were done

from the scan and the greatest diameter
was recorded.

All lesions larger than 2 cm were de-
tected with CTAP and CTDS.

Both techniques failed to demonstrate
any lesion less than 1,0 cm in diameter,
this suggests that both methods are unreli-
able for the detection of metastasis much
smaller than 1.0 cm in diameter.

CTAP detected 52 of 53 lesions, one
lesion 1.5 cm in diameter was missed and
was detected by DSCT (Fig. 1)

DS-CT detected 51 of 53 lesions, two
lesions 1.0 cm diameter each were missed
and detected by CTA (Fig. 2). The sensi-
tivity of CTAP was 98 % and 96 % for
DS-CT. The difference between the sensi-
tivity of CTA and DS-CT was not statisti-
cally significant.
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The number of metastasis per patient
was between 1 and 6 and the tumor diam-
eters ranged from 1.0 to 6.5 cm. The me-
tastasis were detected as a hypodense fo-
cal lesions on a back ground of
hyperdense liver parenchyma when doing
CT angioportography (Fig. 3), while on
performing CTA the focal lesions were

visualized as hyperdense lesions on a

back ground of a relatively hypodense liv-
er parenchyma (Fig. 4).

On performing CT hepatic arteriogra-
phy two cases showed uneven distribution
of the contrast through the liver parenchy-
ma due to unfavorable arterial anatomy
(Fig. 5). The same phenomenon was a
problem with CT-AP as well in another
two cases (Fig. 6).

Fig. 1 (a): DS-CT demonstrated a metastatic
lesion not detected by CTAP (b)
of the same patient.

Fig. 2 (a): CTAP detected a metastatic lesion
not detected by DS-CT (b) of the
same patient.

Fig. (3): CTAP demonstrates the metastatic le-

sion as a hypodense on a back
ground of hyper dense liver paren-
chyma.

Fig. 4: CTA demonstrates the lesion as hyper

dense on a back ground of relatively
hypo dense liver parenchyma.

www.manaraa.com



1157

Comparison of CT-Angiography and Delayed CT, Scanning

Fig. 5: CT hepatic artery angiography showed
uneven distribution of the contrast

through the liver parenchyma.

DISCUSSION:

There are many ways to examine the
liver for metastatic disease with CT. Clark
and Matsui (2) described seven methods
ranging from CT without contrast materi-
al (simple but relatively insensitive) to CT
arteriography ( sensitive but complicated
and invasive).

In our study we selected 15 patients
with known hepatic metastasis and did a
comparative study between CT angiogra-
phy and delayed scan CT to evaluate
which method will be more sensitive as
regards the size and number of metastatic
lesions.

In our study we performed 8 CT-
arteriography, that required placement of
the angiographic catheter in the hepatic
artery and 7 CT-angiography where the
contrast material injected into the superior
mesenteric artery.

Fig. 6. (a) CTAP showed uneven distribution
of the contrast through the liver pa-
renchyma, may cause considerable
difficulty in interpretation. (b) On
DS-CT this metastasis was correct-
ly identified.

CT angiography and CTAP are based
on the dual blood supply to the liver. Pri-
mary and metastatic hepatic neoplasms re-
ceive blood supply from the hepatic ar-
tery, while the portal vein supplies about
75 % of blood to the normal hepatic pa-
renchyma.

In our study we cannot find a signifi-
cant difference between CTA and CTAP
for detection of metastatic lesions, al-
though the lesions with CTA appeared as
positive contrast lesion on a back ground
of hepatic parenchyma of decreased den-
sity, while the lesions with CTAP ap-

peared of low density on a back ground of

hepatic parenchyma with higher density,
however in both modalities two cases
showed uneven distribution of the con-
trast through out the liver parenchyma.

CTAP is an extremely sensitive exam-
ination for detection of both metastasis
and small hepatic carcinoma (8).
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Donald et al., (3) they choose to study
CTAP rather than CTA because CTAP is
not dependent on favorable arterial anato-
my for successful study, as only 55 % of
patients have arterial anatomy that per-
mits the entire liver to be perfused via sin-
gle angiographic catheter placed in hepat-
ic artery.

Joseph et al., (6) preferred hepatic ar-
tery CTA because they believed that le-
sions with positive contrast enhancement
are more easily detected than lesions with
negative contrast enhancement.

In a stedy by Philippe et al., (12) the
advantage of intra operative US over
CTAP is not so evident, the sensitivities
of intra operative US and CTAP in de-
tecting hepatic metastasis are 96 % and 91
% respectively and the difference between
the two techniques is not statistically sig-
nificant.

CTAP has sometimes been considered
as unacceptable because of high false-
positive rate due to uneven hepatic perfu-
sion and uneven distribution of contrast
medium in the hepatic parenchyma (9).
This was due to compression of some in-
tra hepatic portal vein branches by adja-
cent metastasis (4).

In our study we followed Filippe (12)
where we used papaverin injected in the
arterial catheter to increase the portal
blood flow and provides homogenous en-
hancement and so minimize the false-
positive rate.

DS-CT first described in 1982 (14),
has been reported to be at least as good
(1) or better than (10) bolus dynamic CT.

The improvement in visual contrast
between tumor and normal liver is due to

the increase in attenuation of normal liver
(13) and is proportional to the total dose
of iodine administrated (11).

In our study we noticed that the small-
er number and size of the tumors the
greatest was the increase attenuation of
normal liver, this may be due to the equal
amount of contrast that was used in all pa-~
tients as we never gave more than 200 ml
or less than 180 ml, so the attenuation in
our patients depends upon the amount of
healthy parenchymal liver tissue.

In our study we did not injecte more
contrast for the DS-CT and we depended
upon the amount of contrast injected dur-
ing the arteriography.

In the study of Perkerson et al., (11),
DS-CT of the liver was obtained 4-6
hours following intravenous administra-
tion of 60 gm of iodine (215 ml of a 60 %
iodinated contrast), DS-CT has been
shown to increase the contrast attenuation
of normal hepatic parenchyma by approx-
imately 20 HU.

In the series reported by Bernardino et
al., (1) DS-CT improved lesion detection
in 58 % of cases and detected additional
lesions not seen with bolus-Dynamic CT
in 27 % of patients.

In our study both types of CT exami-
nation can detect lesions 1.0 cm diameter
or more and unreliable for detection of le-
sions smaller than this diameter. The sep-
sitivity and size detection of both are sim-
ilar, but the invasive nature of CT
angiography makes it inappropriate as a
screening examination.

In a comparative study done by Don-

ald et al., (3) DS-CT and CT with an ethi-
odized oil emulsion (EOE-CT) injected
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slowly via intravenous infusion, he report-
ed that DS-CT and EOE-CT are compara-
ble in sensitivity. Because EOE-CT has
been reported to be as sensitive as MR
imaging (15). So we may suggest that DS-
CT will be as sensitive as MR imaging.

In our study we did DS-CT following
direct administration of the contrast mate-
rial into the liver through the hepatic or
superior mesenteric artery this may
caused more opacification of the hepatoc-
ytes than intravenous administration.
However Bernardino (1) administered 69
gm of iodin intravenously and have
shown that increasing of the dose of io-
dine caused increase in attenuation of nor-
mal liver parenchyma.

Heiken et al., (5) concluded that non
invasive imaging technique including de-
layed Scan-CT have improved the detec-
tion rate of hepatic metastasis up to 85 %.

Philippe et al., (12) concluded that in-
tra operative US does not increase the
number of detected liver metastasis when
CTAP is considered as pre operative stan-
dard of reference.

Donald et al., (3) reported that false
positive rate for CT-AP was significantly
higher than that for DSCT and because
CT-AP is an invasive technique we think
that CT-AP is not more useful than
DSCT.

In conclusion, on performing CT he-
patic angiography we prefer to do CT an-
giography (CTAP Injection in the superi-
or mesenteric artery) rather than CTA
(injection in the hepatic artery) because
CTAP does not depend on a favorable he-
patic arterial anatomy to that degree of
CTA. We advise to inject 40 mg of papav-
erin intra arterial to obtain homogenous

perfusion of the liver parenchyma. CT-
angiography and DS-CT are sensitive
methods for detection of hepatic metasta-
sis. However, because CT-AP is an inva-
sive technique so it will not be a suitable
modality for screening and further evalua-
tion of the hepatic metastasis so we rec-
ommend DS-CT but with administration
of high dose of iodine contrast medium
not less than 60 gm of iodine, also CT-AP
has a higher rate of false positive result.
However both modalities may be comple-
mentary.
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