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Blood Disappearance Rates of Colloidal **Au in Normal
and Cirrhotic Subjects: A Control and Clinical Study
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That intravenously injected radioactive colloidal noted a significant reduction in the hepatic blood

particulates are very effectively eliminated from flow in the cirrhotics.

15

the blood stream by Kupffer cells of the liver? R;mkin, Playoust and Beal® in 1961 assessed

has been successfully adopted to the measure-
ment of the hepatic blood flow in normal
and cirrhotic subjects by Vetter, Falkner and
Neumayr,” Vetter et al.,* Halpern et al.* and

Benacerraf et al.® These early workers have

the significance of alterations in the efficiency of
hepatic extraction of **P-labelled chromic phosp-
hate in patients with various liver diseases and
have found that a decrease in the extraction rate

ie related to the severity of hepatic dysfunc
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tion. They have also observed that in liver cirrho-
sis, extrahepatic uptake of radioactive colloidal
particulates becomes conspicuous in the bone mar-
row. Employing a disappearance-rate method,
Shaldon et al.” have disclosed that a reduction
in hepatic extraction efficiency in cirrhosis is due
to intrahepatic arteriovenous shunt of blood flow
which then bypasses Kupffer cells in “internal
Eck fistulae.”

Recently, Taplin et al.¥ used the disappearance
rates of colloidal radiogold and radioiodinated
rose bengal for the differential diagnosis of vari-
ous hepatobiliary diseases. Also in a paper on the
scan findings in liver cirrhosis, Christie et al.”
made a note on disappearance rates of colloidal
1Ay with one figure which illustrated a semi-
quantitative relation between the “clearance cur-
ves” and the severity of cirrhosis.

Review of the literature, however, failed to re-
veal previous publications concerning the detail
aspects of clinical application of this simple yet
valuable method of evaluating the liver from
functional standpoint.

The present investigation has been undertaken
to evaluate the validity of blood disappearance-
rate measurements and their applicability to the

diagnosis of liver cirrhosis.

MATERIALS AND METHOD

The blood disappearance rate was measured in
the following manner. A straight-bore collimator
was placed over the ear with the patient lying
in the right lateral recumbent postion on a scan
table and 1.5 gc per 10kg of body weight of
radiogold* suspended in 2 ml of normal saline or
5 per cent dextrose solution was injected rapidly
into the antecubital vein. The impulse of disap-
pearing activity was fed into a recorder (Nuclear

Chicago Model R1000A) through an analy-

* Obtained from Commissariat 4 I' Energie Atomique, France.
Average size of particles is 300 A and specific activity
is more than 30 mC/ml

tical count-rate meter (Nuclear Chicago Model
1620C) and the half time (T4) was calculated
from the recorded paper according to the meth-
od used by Taplin et al®, (Fig. 1). The exam-
ination requires no preparation and can be carried

out on an ambulatory basis.
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Fig. 1. A typical disappearance-curve of radioactivity
from the peripheral blood as determined by over-
ear counting. The T} valueis calculated by a
simple geometrical drawing.

RESULTS
Validity and Reproducibility of Measurements

In order to test both validity and reproducib-
ility of the method and measurements, paired
observations were made in 52 consecutive pati-
ents.

The disappearance-rate study was duplicated in
each patient at an interval of 24 or 48 hours.
The results obtained were shown in Table 1. Of
52.paired data, those of 2 cases with abnormally
great differences (Cases 27 and 40) between the
initial and second studies were discarded follow-

ing rejection test'® according to the formula:

ape—d

S

r,2=

where du. is the maximum difference, d the
mean, and s the standard deviation.
The differences of remaining pairs were treat-

ed statistically according to the formula:



—Y.W. Bahk: Blood Disappearance Rates of Colloidal **Au in Normal and Cirrhotic Subjects—

Ici—oL
/N an

Where d is the mean of difference, s the stand-

[tl=

ard deviation, and N the umber of samples.

From this, it was found that the differences
were not significant statistically indicating that
the method and measurements are valid and rep-

roducible within a negligible range of errors.

Normal Controls

One-hundred-and-seventy-two apparently nor-
mal subjects of both sexes, with ages ranging from
18 to 47 years, were studied as a control at the St\.
Mary’s Hospital, Catholic Medical College, Seoul,

Korea. These subjects were all without detect-

able abnormality by both physical and laboratory
examinations including conventional liver func-
tion tests. The subjects with the past history of
either jaundice, liver diseases, other significant
ailments or of habitual consumption of alcohol
were not included.

The T values obtained from this control gro-
up ranged from 1.75 to 4.84 minutes with mean
being 3.31-+0.73 (Fig. 2). It follows, therefore,
that the upper tolerance limits of normal values
with 95-per-cent inclusion of items at 95-per-
cent confidence level is 4,89 minutes,?

Incidentally, it is shown that lowering of the
specific activity of colloidal **Au due to natural
decay does not influence disappearance-rate deter-
minations at least within the period of our ex-

perience.

Table 1. Paired observations in 52 consecutive
patients (T} in minutes)

Case Initial Secend Difference of
No| measurements | Measurements measurements
1 3.36 3.15 0.21
2 2.42 3.00 —0.58
3 1. 10 1.84 —0.74
4 2.84 3.52 —0.68
5 3.26 3.00 0.26
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

30
31
32

34
35
36
37
38
39
40
41

42
43

45
46
47
48
49
50
51
52

3.31
2.31
4.57
4.47
4.10
3.47
6.84
2.42
3.42
2.89
6. 65
6.68
4.21
5.68
3.00
7.89
6.10
4.73
3.42
8.10
6.31
5.94
6.05
3.75
3.15
3.10
10<
3.04
3.78
10<
3.57
3.57
4.36
5.53
6. 52
3.90

3.82
3.52
3.27
6. 36
3.40
3.31

5.40

4.20
2.74
4. 80
3.32

2,68
2.36
4.63
4.47
3.52
3.00
6. 00
3.52
3.57
3.68
6.47
7.36
3.78
5.15
2.36
8.05
6.52
4.78
4.C0
8.15
6.42
3.68
5.80
3.42
3.10
3.42
10<
3.06
3.15
10<
4.00
2.63
4.90
5.26
1.63
3.37

3.10
3.26
3.00
6.40
2.36
3.47
4,90
4.38
3.30
4.20
3.26

0.63
—0.05
—0.06

0.58
0.47
0.84
—1.10
—0.15
—0.79
—0.42
—0.68
0.43
0.53
0. 64
—0.16
—0.42
—0.05
—0.58
—0.05
—0.11
2.26
0.25
0.33
0.05
—0.32

0.04
0.63

0.43
0. 94
—0.54
0.27
4,89
0.53

0.72
0.26
0.27
—0.04
1.04
—0.16
0. 50
—0.18
—0.56
0. 60
0. 06
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Fig. 2. Scattergram of the T} values obtained from 172 cases of apparently normal subjects studied at various int-
ervals after arrival of radiopharmaceutical. Lowering of specific activity due to natural decay seems not
influential on the determinations of disappearance rates.

CLINICAL OBSERVATION

A review of the pathological file covering the
period of from January 1966 to December 1966
revealed 47 cases of proven diagnosis of liver
cirrhosis. Of these, there were 23 patients in
whom the disappearance-rate measurements were
available.

In all but 2 cases (91.3 per cent) the disap-
pearance rates were significantly delayed with the
T values not being in the range of normal
which was set by the aforementioned control study
of 172 normal subjects. The histological findings
in the 2 cases was “periportal fibrosis of mild
degree” and the T} value was 3.6 and 4.3
minutes, respectively.

COMMENT

Since the original study of Vetter, Falkner and
Neumayr® in 1954, the blood disappearance rate
has been widely used in the measurements of the
hepatic blood flow both in normal and abnormal
conditions from without. Regarding the hepatic
blood flow in the cirrhotic patients a consensus
among many investigators®®% is that there is a
significant reduction in blood flow. It is appa-

rent, therefore, that there would be a delay in

the disappearance rate of colloidal particulates
from the blood stream in the cirrhotic patients
since the disappearance is intimately related
to the amount of blood flow through the
sinusoids of the liver where the particulated
materials are phagocytized by Kupffer cells.

Another characteristic feature of the cirrhotic
liver has been ‘disclosed by the ingenious work of
Shaldon et al” These workers have used a
disappearance-rate method in studying hemodyn-
amics in the cirrhotic livers and have found that
a reduction in hepatic extraction of - colloidal
particulates is due to the development of arterio-
venous shunts within the cirrhotic liver. Through
such shunts the blood bypasses Kupffer cells
resulting in an escape of the particulates from
extraction, and thus in prolonged circulation in
the peripheral blood stream.

The present study showed significant delay in
disappearance rates in the great majority of the
patients with liver cirrhosis (91,3 per cent) sub-
stantiating the anticipation.

Although there are some complicated factors
involved in the measurements of disappearance
rates such as the size and uniformity of colloida
particulates, *® the method is a valuable adjunct

in evaluating the liver function especially in
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terms of hemodynamics. Finally, it is felt that
like other liver function tests the disappearance-
rate measurements should preferably be inter-

preted in context with clinical findings.

CONCLUSION AND SUMMARY

The measurement of disappearance rates of

colloidal **Au from blood flow is an excellent
index of hepatié blood flow and of extraction
efficiency of Kupffer cells. This, therefore, can
be used as an ancillary examination of liver func-
tion especially in the patients with altered hemo-
dynamics of the liver and portal system as in
liver cirrhosis.

The examination is very simple and can be
performed without preparation of patients on an
ambulatory basis. Normal values of disappearance
rates were set by a control study of 172 normal
subjects. Validity and reproducibility of the mea-
surements were assessed.

Increment in the amount of colloidal '**Au to
be injected as made necessary by natural decay
did not seem to affect the determinations of dis-
appearance rates.

The disappearance rates were found to be
significantly delayed in the patients with liver
cirrhosis.
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