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The study of the sites of deposition of 51Cr-labeled

red cells by surface counting has been used to assess
the role of the spleen in patients with hemolytic ane
mia (1,2). The measurement of accumulated radio
activity in the spleen is affected both by deposition
of 51Cr due to destroyed red cells and by the subse
quent loss of 51Cr from the organ. Although the

deposition rate is the parameter of interest, external
counting estimates only the net rate of accumulation
of radioactivity and is therefore only of limited value.
The rate of loss is an important factor but is usually
not measured. The effect of various rates of loss on
the interpretation of surface counting studies has
been discussed by Belcher, et al (3) and by Spencer,
et al (4).

The daily rate of loss of 5ICr from the spleen has

been estimated by several authors, in most cases by
external counting over the spleen. Hughes Jones,
et al (/), using data obtained from surface counting
studies with incompatible red cells which were de
posited in the spleen, estimated rates of 1.8, 2.4,
and 3.1%/day in three patients. Jandl, et al (2),
from urinary excretion measurements following the
injection of antibody sensitized red cells which were
largely destroyed in the spleen, found an average
loss rate in four subjects of 4%/day while Johnson,
et al (5) reported results obtained by external
counting which gave a mean rate of 3%/day in eight
patients. External counting over the spleen following
the injection of labeled red cells damaged by heating
gave values of 4.5%/day (6), 10%/day (7), and
7.9 and 9.5%/day (5). Aster, et al (9), in studies
with MCr-labeled platelets, found the average rate

of loss to be 2.7%/day in five subjects. Spencer, et
al (4) studied two dogs following administration of
r>1Cr-labeledundamaged red cells. After 1 week the

circulating blood was exchanged for unlabeled blood,

and loss rates of 5.3 and 9.9%/day were found by
external counting.

The present study was undertaken to establish with
greater precision the range and variation in the rate
of loss of 51Cr from the spleen in a number of pa

tients with hematological disorders. A quantitative
scanning technique (70) was used to measure the
radioactivity in the whole spleen with a correction
for activity remaining in the blood.

METHOD

Fifteen patients were studied, including two hema-
tologically normal subjects, six with lymphoprolifer-
ative, and five with myeloproliferative diseases. These
patients were being investigated to assess the effec
tiveness of splenectomy in hypersplenism associated
with splenomegaly. The patient's red cells (5 ml)
were labeled with 200 ^Ci 51Cr, damaged by heating
at 49.5Â°C for 30 min, and reinjected. The splenic

area was scanned 1 hr later using a dual 3-in. de
tector scanner with focusing collimators. The region
which was scanned included the whole spleen and
an area below it which was used to estimate the radio
activity in the surrounding tissue. A scanner speed
of 30 cm/min was used. After completion of the
scan, the scanner speed was measured by feeding
fixed frequency pulses to the dot tapper and measur
ing the spacing of dots printed. Further scans were
obtained on succeeding days over the same area,
anatomical marks being transferred to each scan to
aid subsequent alignment. The sensitivity and stability
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of the detectors was checked on each occasion by
counting a r>1Crstandard in a fixed position midway

between the detectors with the collimatore removed.
Two rectangular regions were marked out on each

dot scan. One region included the whole spleen and
the other was used to estimate the contribution to
the counting rate in the spleen area due to radio
activity in the surrounding tissue. Identical regions
were used on each scan of the same patient. The dots
in each region were counted and the net number of
dots in the splenic region was obtained by subtracting
the number of dots in the tissue region from those in
the splenic region after correcting for the ratio of
the areas of the splenic and tissue regions. The results
for each scan were also corrected for variations in
the sensitivity and speed of the scanner and for
decay. The corrected number of dots on each scan
was expressed as a percentage of the maximum
measured uptake of 51Cr in the spleen and the least-

squares fit of these data to a monoexponential func
tion was obtained. This permitted the rate of loss
of B1Cr from the spleen to be calculated and ex

pressed as percent lost per day.

RESULTS

The mean rate of loss of activity per day in 15
patients (Table 1) was 6.1%/day (s.d., 3.2%/day;
range, 3.0-14.3%/day). The error in an individual
measurement has been estimated at Â±16% of the
measured loss rate.

In one case the measurement on the first day was
not used because it was significantly below the sec-

TABLE 1. RATE OF LOSS OF Cr FROM THE SPLEEN
MEASURED BYSCANNINGNo.123456789101112131415DiagnosisCerebral

tumorThymomaPolycythaemia

veraPolycylhaemia
veraPolycythaemia
veraMyelosclerosisMyelosclerosisThrombocythaemiaHodgkin's

diseaseHodqkin's
diseaseHodgkin's

diseaseLymphosarcomaChronic

lymphocyticleukaemiaReticulum

cellsarcomaAutoimmunehemolytic

anemialoss

ofmCr(%/day)4.13.04.19.28.13.53.93.08.314.36.59.54.45.33.9Hema-tocrit(%)373447595036254138283330374037Maximum
diameterofspleen

onscan(cm)107181791613111116121823911

ond value. This was assumed to be due to incomplete
clearance of the damaged cells into the spleen when
the first scan was performed.

There appears to be no correlation between the
measured loss rate and any of the following factors:
the clinical diagnosis, the hematological data, or the
size of the spleen.

DISCUSSION
Values for the rate of loss of fllCr from the spleen

quoted in the literature range from 1.8 to 9.9%/day
with a weighted mean of 3.9%/day and s.d. 3.4%/
day. This mean value is not significantly different from
our result. However, the range of values in individual
reports is smaller although based on a small number
of cases. It is possible that this variation between
different series may be due to the differences in the
techniques used. However, since these variations
exist when an identical technique has been used on
all patients, it seems likely that there is a true varia
tion in the loss of MCr from the spleen between indi

vidual subjects. This is confirmed by our own
observations using a method which should be more
accurate than those in which surface counting tech
niques were used. The dual-detector system has a
response which is almost independent of the size
and depth of the spleen in the patient (10). The use
of a scanner makes it possible to include counts
from the whole spleen and to exclude any from the
liver. A correction is also made for radioactivity in
other tissues.

The loss of 51Cr from the spleen and its variation
in individual subjects has a two-fold significance.
First, it is of value in the assessment of surface count
ing results in hemolytic anemias and thus may, for
example, explain the occasional lack of correlation
between the surface counting findings and the results
of splenectomy-. Second, the rate of loss of slCr is

of considerable importance in techniques which aim
at quantitating red cell destruction in the spleen.

The significance of a wide variation in loss rate
in surface counting studies had been pointed out by
Belcher, et al (3) and by Spencer, et al (4). For
example, Belcher, et al indicated an increase in the
maximum splenic radioactivity of 50% if the loss
rate changed from 8 to 4%/day when the red cell
destruction rate was 5%/day. A high rate of loss
may therefore cause the result of an external count
ing study to fall within normal limits even though
there is increased splenic destruction.

The quantitative estimation of splenic red cell
destruction (77) requires that the rate of loss of 51Cr
from the spleen be known. The estimation of this
rate for an individual subject is therefore important.
The accuracy of the estimation of the rate of splenic
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red cell destruction is affected by the accuracy of
the correction made for the rate of loss of radio
activity from the spleen. For example, an error of
5%/day in the rate of splenic loss of 51Cr results

in a 20% relative error in the estimation of the rate
of splenic destruction.

Although previous authors have used a variety
of different techniques to ensure the uptake of 51Cr-

labeled red cells in the spleen, their data are con
sistent with those obtained by us using heat damaged
cells. There is no clear evidence, therefore, that the
rate of loss depends on the mechanism of deposition
of r<1Cr-labeledcells in the spleen. It is possible that
the loss of niCr from the spleen is due to the break

down of the globin part of hemoglobin to which the
51Cr is attached. This process is not necessarily re

lated to any action by the spleen.
It is concluded that the variations in the rate of

loss of 51Cr from the spleen are greater than pre

viously thought. This finding suggests that in quan
titative studies of the splenic destruction of red cells
it is necessary to estimate the rate of loss of 51Cr

from the spleen in the individual subject. However,
as this is not always possible, if a correction is being
applied for the loss of radioactivity, we would rec
ommend a correction of 6.1%/day.

SUMMARY

A technique is described for measuring the rate
of loss of 51Cr from the spleen by quantitative scan

ning. Results obtained from 15 patients are pre

sented. The wide range of these values is noted, and
their influence on external counting studies is dis
cussed.
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