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Scintigraphic prediction of therapeutic outcomes of splenectomy
in patients with thrombocytopenia
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In patients with thrombocytopenia, platelet scintigraphy has been used to locate the site of platelet
sequestration and destruction and to determine whether splenectomy will be of benefit. However,
its efficacy in predicting the outcome of splenectomy is controversial. We assessed the feasibility
of platelet scintigraphy in this regard. Methods: Platelet scintigraphy was performed in five patients
(2 women, 3 men, mean age 48 years) before splenectomy. Four patients were diagnosed with
idiopathic thrombocytopenic purpura and one with hypersplenism due to portal hypertension
caused by intrahepatic chemotherapy against metastatic liver tumors of rectal cancer. Platelets
labeled with 37 MBq of In-111 oxine or 1110 MBq of Tc-99m HMPAO were intravenously
injected. Anterior images were obtained with a gamma camera 3—5 and 23-29 hours post-injection
in five patients. Additional images were obtained 48 hours post-injection in three patients. For the
analysis, a spleen/liver ratio (S/L ratio) was calculated using mean counts in regions of interest
defined on the spleen and the liver. Serum platelet counts were measured before and after the
operation; in three patients, splenectomy effectively resolved the thrombocytopenia (Group A),
while it was ineffective in two patients (Group B). Results: The S/L ratios were apparently higher
in Group A than in Group B; in Group A, the ratios were 6.05, 6.97 and 3.16 at 3—-5 hours, 12.67,
7.48 and 3.46 at 23-29 hours and 17.66 and 8.12 at 48 hours, whereas, in Group B, they were 0.67
and 0.66 at 3—5 hours, 0.52 and 0.54 at 24 hours, and 0.42 at 48 hours. Conclusion: The results of
this study indicate that platelet scintigraphy is of value in predicting the therapeutic efficacy of
splenectomy in patients with thrombocytopenia.
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INTRODUCTION

PLATELET SCINTIGRAPHY has been used to locate the site of
platelet sequestration and destruction. It has long been
used to predict the outcome of splenectomy in patients
with idiopathic thrombocytopenic purpura (ITP).!3 Sple-
nectomy is the most effective treatment for ITP especially
medically intractable ITP.>!° Such patients are, however,
a heterogeneous population and they include a significant
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subset.* Splenectomy does not resolve thrombocytopenia
in approximately 20 to 30% of them.!%!! These facts
require pre-operative prediction to avoid the physical
burden imposed by unsuccessful surgical treatment. The
lack of useful clinical predictors of response to splenec-
tomy has been reported.!?!3 As to scintigraphy, there
were also many controversies concerning its efficacy. We
assessed the feasibility of scintigraphy retrospectively in
patients representing with thrombocytopenia who under-
went splenectomy.

SUBJECTS AND METHODS
Subjects

Platelet scintigraphy was performed in five patients be-
fore splenectomy. Four patients were diagnosed with ITP
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Table 1

platelet count (cells/mm?3) S/L ratio
No. age sex diagnosis - - outcome
pre-operation post-operation 3-5hr 23-29 hr 48 hr

1 54 F ITP, DM 20000 170000 6.05 12.67 17.66 effective

2 46 M ITP 4000 300000 3.16 3.46 not done effective

3 58 M Portal HT 34000 220000 6.97 7.48 8.12 effective

4 59 M ITP 38000 35000 0.67 0.52 0.42 ineffective

5 23 F ITP 26000 40000 0.66 0.54 not done ineffective
ITP: idiopathic thrombocytopenic purpura, DM: diabetes mellitus, HT: hypertension

Labeling of platelets

R IE:

Fig.1 Anterior image 48 hours post-injection in a 54-year-old
woman with idiopathic thrombocytopenic purpura and diabetes
mellitus. She was a responder to splenectomy. The spleen/liver
uptake ratio was 17.66.
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Fig.2 Anterior image 48 hours post-injection in a 59-year-old
man with idiopathic thrombocytopenic purpura. He was a non-
responder to splenectomy. The spleen/liver uptake ratio was
0.42.

and one with hypersplenism due to portal hypertension
caused by intrahepatic chemotherapy against metastatic
liver tumors of rectal cancer (Table 1). Serum platelet
counts were measured before and after the operation; in
patients 1, 2 and 3, splenectomy effectively resolved the
thrombocytopenia, but was ineffective in patients 4 and 5.
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Homologous platelets were labelled with 37 MBq of
indium-111 oxine (In-111 oxine) in patients 1, 3,4 and 5.
In patient 2, platelets were labeled with 1110 MBq of
technetium-99m-hexamethyl propyleneamine oxime (Tc-
99m HMPAO). Protocol of labeling was as follows;
Platelet-rich plasma (PRP) was obtained from platelets
for transfusion by centrifugation at 600 g for 15 min, and
PRP was transferred to polystyrene tubes. After acidify-
ing to pH 6.2-6.5 with acid-citrate-dextrose, platelets
were sedimented by centrifuging at 800 g for 15 min,
resuspended in physiological saline, incubated for 20 min
with In-111 oxine or Tc-99m HMPAO at 37°C, washed
once with platelet-poor plasma and finally resuspended in
platelet-poor plasma.

Imaging and analysis

Anterior images were obtained with a rectangular gamma
camera (GCA-901A, Toshiba Co., Tokyo, Japan) equipped
with a medium-energy collimator for In-111 oxine or a
low-energy, high-resolution collimator for Tc-99m
HMPAQO, interfaced to a computer (GMS 550-U, Toshiba
Co., Tokyo, Japan) 3-5 and 23-29 hours post-injection in
five patients. Additional images were obtained 48 hour
post-injection in three patients. For the analysis, the
spleen/liver ratio (S/L ratio) was calculated using mean
counts in regions of interest defined on the spleen and the
liver. Regions of interest were defined on the spleen and
the liver respectively, both circular and same size, where
the activity seemed to be maximum visually.

RESULTS

The S/L ratios were apparently higher in the operation-
effective three patients than in the ineffective two patients
and there was no overlap between these two groups (Table
1). Images in a responder and a non-responder are shown
in Figures 1 and 2, respectively.

DISCUSSION
Many investigations have assessed the efficacy of predict-

ing the outcome of splenectomy by means of platelet
scintigraphy. This remains controversial. Some found no
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significant differences in sequestration patterns before
splenectomy.'-3# Others indicated that the sequestration
site is a good predictive element® with failure of splenec-
tomy associated with a marked elevation in liver destruc-
tion.>’

These discordant results are partly due to the labeling
technique and to the different methods used for monitor-
ing platelet sequestration. Chromium-51 labeling, which
was developed more than 40 years ago, was used by Ries
etal.,! and Fenaux et al.> However, its labeling efficiency
is typically less than 15%. Furthermore, energy of its
gamma emission is not suitable for imaging with a gamma
camera. Recently, In-111 is mainly used as a radiolabel
because its sufficient quantity of external counting en-
ables kinetic evaluation even in cases with severe throm-
bocytopenia with no radiobiological risk.®

Various analytical methods have been reported; some
of them simply used mean or total splenic counts,®” while
others used S/L ratio based on a geometric mean
count,*1%-16 or 9% organ activity.>” Difference in the
analytical methods used are one factor according for the
different conclusions reached. Heterogeneous popula-
tions with a significant subset might be another cause of
discrepant results.

Our study demonstrated that scintigraphy is of value in
predicting the therapeutic efficacy despite the limited
number of subjects. The S/L ratios, calculated simply
from mean counts, were distinguishable between re-
sponders and non-responders even from the early phases
of imaging without an any overlap. Our study also in-
cluded a patient with hypersplenism due to portal hyper-
tension, which is rare in previous reports. However, the
subject number in the current investigation is limited,
with different conclusions possibly reached if the study
population had been bigger.

Splenectomy benefited patients with high S/L ratios;
high S/L ratios would indicate significant platelet seques-
tration in the spleen and active platelet destruction there,
namely so-called hypersplenism, which is difficult to treat
with medication.!

Platelet labeling with In-111 is a well established
technique. In-111 is stable tracer that shows almost no
excretion in the urine or feces after intravenous injection.
Tc-99m HMPAO has been also evaluated as a platelet
label; however, the short physical half life limits the
observation time. Furthermore, considerable Tc-99m ra-
dioactivity is released from platelets in vivo as compared
with an In-111 label.!” In addition, the labeling efficiency
with Tc-99m HMPAO is significantly lower than that
with In-111."8 These facts support the use of In-111 as a
radiolabel for platelet scintigraphy.

As to another aspect of methodology, there is a choice
as to whether autologous platelets or homologous ones
should be used to locate the site of platelet sequestration
and destruction. We prefer to use homologous platelets
because the number of labeled platelets is guaranteed, and
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the burden on and inconvenience to patients is somewhat
reduced.>!4-16 On the other hand, labeling with autolo-
gous platelets has an advantage in eliminating the risks of
unknown infection and occurrence of alloantibodies. La-
beling to autologous platelets should be considered first if
a sufficient number of platelets is likely to be labeled.
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