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Summary. Selective splenic scintigraphy is specifically
recommended for studying the spleen. A very simple" in
vitro" method to label red blood cells with 99mTech­
netium with concurrent termic denaturation is de­
scribed. This technique makes it possible to obtain
selective splenic scintigraphic images, with very few
manipulations, when compared with other similar pro­
cedures.

INTRODUCTION

Techniques to label red blood cells (RBC) with
radionuclides 51Chromium (51 Cr) and 99mTechnetium
(99mTc) have been used in several procedures in
nuclear medicine.1-4) The physical characteristics of
99mTc emission favor its utilization in place of 51Cr
for various examinations. 99mTc-Iabeled-RBC is used
among other application to study the blood volume,
to localize gastro-intestinal bleeding, to determine
the splenic sequestration and to obtain vascular

imaging.1,5) Selective splenic scintigraphy has sup­
plied useful information in many clinical situations
such as enlarged or atrophied spleens, accessory or
ectopic spleens, space-occupying lesions and
infarcts.6) Selective splenic scintigraphy has been
obtained with denatured labeled RBC.16)

The 99mTc labeling of RBC requires a reducing
agent, since this radionuclide seems to bind to the
hemoglobin molecule at lower valences. B) One usual
compound to reduce 99mTc, as sodium pertechnetate,
is stannous chloride. 2,9,10)

99mTc-labeled-RBC may be obtained through "in
vivo ",11) "in vitro",9,lO,12) or "in vivo/in vitro"
assays.13,14) "In vivo" methodologies may be employ­
ed for oraP5) or for intravennous14) stannous chloride
administration. The "in vitro" techniques lead to the
obtaining of better product than "in vivo" ones. 2

)

RBC labeling through "in vitro" techniques may
occur at different temperatures (room temperature,
37 and 50°C).16)

The "in vitro" procedures to label RBC with 99mTc,

Table 1. A very simple technique to obtain selective splenic scintigraphy with 99rnTc-labeled and
concurrent termic denaturated red blood cells.

- Draw 1.5 ml of whole blood into a syringe with 0.5 ml of ACD anticoagulant (dextrose, sodium

citrate and citric acid solution).

-Add this mixture into a sodium-stannous kit diluted previously with distilled water.

-incubate this mixture for 20 min at 50T, with gentle shaking.

-Add 0.5 ml of 99rnTc solution and incubate the kit under the same conditions for another 10 min.

- Allow the mixture to reach a proper temperature for reinjecting into the same patient.

- Make the selective splenic scintigraphy 20 min after reinjection into the patient.

The percentage of 99mTc uptake by the RBC was always above 95%.
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as described in the literature can comprise several
steps, many manipulations7

.
14l as \ve]] as necessitating

a substantial volume of \vhole blood. IO
) In the present

\vork we propose a very simple "in vi/m" methodo·
logy to obtain 99m'fc-labeled-RBC with concurrent
termic denaturation and its application in selective
splenic scintigraphy is shO\vn. This technique re­
Quires very few manipulations and only a small
volume of whole blood.

MATERIALS AND METHODS

Studies of selective splenic scintigraphy were per·
formed, on eight dogs l7l and afterwards on volunteer
patients.

Selective splenic scintigraphy was obtained
through the following steps: 2 ml of a mixture of
whole blood plus anticoagulant (dextrose, citric acid
and sodium citrate solution), in the proportion of
a total volume of 4 to 1 of anticoagulant \vere all
placed in a sodium-stannous kit,16.19) previously dilut­
ed with 1 ml of distilled water. This kit with the
blood \"'as incubated for 20 min, in a \vater bath at
50'C. A half ml of "mTc solution with 11.1 CBq
eluted from a 99Mo/99mTc generator (lnstituto de
PesQuisas Energeticas e Nucleares. CNEN, Sao
Paulo, Brazil), was added and the incubation
continued for another 10 min. Throughout the incuba­
tion period the mixture \vas gently shaken.

The labeled efficiency of RBC with \/9rnTc \vas
determined at the end of this process, as described by
Linderkamp et al." Briefly, after the labeling process
and centrifugation, a pellet (red blood cells) and super

natant were isolated. The radioactivity was deter·
mined in a well counter NaI (Tl) scintillator. The
RBC percentage of radioactivity uptake (%RU) was
calculated, dividing the RBC activity by the sum of
the I~BC plus supernatant activities.

After the labeling process was finished, the mixture
was allowed to reach room temperature and then was
injected into the same eight dogs, intravennously, at
adequate doses.

The same procedure was followed for human vol·
unteers.

Spleen imagings were performed after 20 min of
the administration of the labeled and termic denatur­
ed I~ Be. Posterior and left lateral views of the volun·
teer patients and left lateral views for the clogs were
obtained using a 5 inch NaI (Tl) rectilinear scanner
(Siemens, USA).

RESULTS AND DISCUSSION

The % RU for the 99mTc·labeled and concurrent
termic denaturation red blood cells always exceeded
95%

A protocol to carry out a selective splenic scinli·
graphy, using 99rnTc-Iabeled RBC, obtained with con­
current termic denaturation technique is shown in
Table L

In Fig. 1 a dog spleen scintigraphy is shO\..... n. Simi­
lar images were obtained for a]] other dogs studied.

In Fig. 2 is shown the splenic scintigraphic imago
ings obtained frail""! a volunteer patient. The Quality
of the other examinations was the same.

No thyroid or stomach uptake was observed in the

Fig. 1. Selective splenic scintigraphy of a dog with 99mTc_labeled red
blood cells using a concurrent termic denaturation technique.
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Fig. 2. Selective splenic scintigraphy of a human volunteer with 99m

Tc-labeled red blood cells using a concurrent termic denaturation
technique. (PV) posterior view and (LLV) left lateral view.

dogs and volunteers. This fact indicates that, when
the described technique is employed to label RBC
with 99111Tc, there is no free pertechnetate. The
high % RU for the RBC also shows that the radio·
activity is significantly bound to red cells.

The analysis of the results obtained with this very
simple technique shows its importance in relation to
the ones described in the literature. This methodol·
ogy eliminates several steps, for example, those in
the process of centrifugation used to remove the
reducing agent or to take out the free 99mTc or other
substances used stich as ethylenediaminetetraacetic
acid. 7•171

This technique has the advantage of requiring the
physical presence of the patient only twice: once
when the blood is \vithdrawn and once when the
labeled and termic denatured red blood cells are
reinjected. In other methodologies the presence of the
patient may be required rnany more times.7.14 ) The
proposed new technique utilizes 1.5 mt of whole
blood, a volume much smaller then required in previ­
ously described methods.10.171

In spite of the longer time necessary to carry out
this nevI" process,7,lO) "ve believe that the points discus­
sed above prove the importance and the simplicity of
the present methodology.
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