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PRELIMINARY REPORT ON THE ERROR OF BLOCOD VOLUME

DETERMINATION IN SPLENOMEGALY

Somneuk Gierasate. x
Vichai Poshyachinda. »

This report is an attempt to justify
the accuracy of blood volume determina-

tion by radioactive chromium labeled red

blood cells method (51Cr—RBC) in patients
with splenomegaly from various etiology,
‘when blood sample was drawn from arm
vein between 10-20 minutes after intra-
venous injection of the tracer.
Material and Method.

The studies were performed in 13

patients who had splenomegaly from the

following etiology :

Diagnosis Case No.
Banti’s disease 1,2,3,4.
Hemoglobinopathies 5,6.
Infectious hepatitis 7.
Cirrhosis of the liver 8.
Splenic tumour 9.
Obstructive jaundice of
unknown origin 10,11.

Hepatosplenomegaly of unknown
12,13,

origin

15-30 uCi of *'Cr-RBC (1) were
injected intravenously. 3 ml of splenic
blood from splenic puncture and 6 ml of
venous blood from arm vein were taken
simultaneously about 10-15 minutes after
injection. Heparinized tube was used for
collecting blood samples. 3 ml of blood
hemolysed with saponin was taken from
each sample for radioactivity counting.
Duplicated Wintrobe’s hematocrit were
done for each blood sample. The average

value was corrected for trapped plasma

(2).

The radioactivity in the blood

samples were measured in a well type
Nal (TI) crystal (size 2" x 2") and using
IDL amplifier, high voltage and scaler
assembly (Serial No. 1830, 1820, 1800).
All sample were counted to a total of

at least 5,000 counts.

* Section of Radiois&éb; bé[;lrtxvncnt of Radiology, Chulalongkorn Hospital Medical

School.
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RESULT. TABLE I
Sampling 51 o Haematocrit corrected
Case No.| Age Sex l\(}Vt. Time Cr Activity in Blo?d for Trapped Plasm.a.
gs. minute Venou§ Splemc. Venous Splenic
counts/min. | counts/min. % %
1 34 M 61.8 18 1612 1230 31.9 -
2 57 M 45 15 1022 701 32.26 -
3 42 F 42 15 2058 1858 34.57 -
4 31 M 66.5 15 970 731 24.23 -
5 67 M 56.6 ) 20 7185 4667 14.6 -
6 12 F 22.5 15 4019 4165 35.39 -
7 19 M 53 i5 1913 2139 39.32 -
8 32 M 52.5 27 1874 1584 36.34 36.0
9 56 F 37.2 90 3528 4145 34.14 36.7
10 37 .F 49 15 2274 2129 29.12 -
11 40 M 62 15 1534 1660 28.3 -
12 32 M © 48 15 762 939 37.17 -
13 33 M 64 34 1541 924 36.31 37.19
TABLE II
No Spleen Size* RESULTS OF PERCUTANEOUS SPLENIC PORTOGRAM.
(cm.)
1 8 x 18 Evidence of portal hypertension and collateral reflux.
2 7 x 21 Evidence of portal hypettension and collateral reflux,
3 10 x 21 Portal obstruction and collateral reflux.
4 18 x 12 Marked decrease visualization of intrahepatic tributaries of
Portal Vein.
5 - Unsatisfactory.
6 - Unsatisfactory.
7 6 x 12 Portal hypertension and collateral reflux.
8 _ Portal obstruction or thrombosis.
9 10 x 16 No abnormal finding in the vasculature.
10 5x 14 Decrease visualization of intrahepatic tributaries of
Portal Vein.
11 8 x 20 Marked portal hypertension and collateral reflux and
decrease visualization of intrahepatic tributaries of
Portal Vein. :
12 — Marked torteous collateral circulations, marked decrease
visualization of intrahepatic tributaries of Portal Vein.
13 - Splenic Vein thombosis.

*The spleen,size was estimated from splenic portogram.
P ¢ p 2
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Biscussion

The significant difference between
venous and splenic blood concentration
of radioactivity can Ee expressed statisti-
cally as 0.25 P 0.20 (3). The cause of
delayed equilibration in the spleen does
not seem to related to the size of the
variaties of the pathology in the spleen

itself as shown in case No. 3 and 4.

The difficulty in collecting sufficient
amount of splenic blood prevent definite
conclusion on the comparison of hemato-
crit value between venous and splenic
sample. There seems to be no definite
differerce between venous hematocrit and
splenic blood as seen in case No. 8.9, and
13. This evidence suggested that there is
no pooling of red cell in the spleen, so the
other possibility of deleved mixing might
be stasis.

Sinice the blood volume determin-
ation by dilution technique rely mainly
on perfect equilibration of tracer in the
system, the

finding that show high

probability of imperfect equilibraiion
suggests high naccuracy in the deter-

mination. Further study in large series

of patients need to be done to establish

an average equilibration time in spleno-

megaly.

Summary

The incomplete equilibration within
the circulatory system in 15 minutes
following intravenous injection of >'Cr-—
RBC is shown in the result. This finding
demonstrate high inaccuracy of blood
volume determination in patients with
splenomegaly if performed routinely with-

out consideration | of prolonged equili-

bration time.
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