Journal of Cardiography 15: 669-679, 1985

"n-oxine M/Mi » F 2 Detection of thrombi by
774 —X5MmBEO®E  "p-oxine platelet scinti-

graphy

W s Katsutoshi MAKINO
= Es Masashi YAMAMURO
w8z Takehiko ICHIKAWA
- Bk Yasuo FUTAGAMI
JNPE fEE] Tokuji KONISHI

Hh #l Takeshi NAKANO
PR 2B Hideo TAKEZAWA

Summary

For 52 patients with cardiac disease and 11 patients with vascular disease, In-111-oxine platelet
scintigraphy was performed to assess its clinical usefulness for detecting thrombi.

Using Hayashida’s method, platelets were separated in 43 m! peripheral blood, washed and labeled
with 1 mCi In-111-oxine. In addition to planar images in the anterior, 45° left anterior oblique and left
lateral views, single photon emission computed tomography (SPECT) was performed in some cases
by rotating a dual gamma camera 24 and 72 hours after labeled platelet injection. The functions of
platelet and coagulability were examined 36 hours after the injection of labeled platelets. Medical therapy
was not changed during this study.

Intracardiac thrombi were documented in 16 of 52 cases with cardiac disease and intravascular
thrombi in 10 cases with vascular disease by angiography, CT and two-dimensional echocardiography.
Positive images were obtained in 10 cases with cardiac disease and in eight cases with vascular disease
by scintigraphy. Therefore, sensitivity, specificity, and overall accuracy were 63%, 100%, and 889% in
intracardiac thrombi; 809, 1009, and 82%, in intravascular thrombi; and totally 69%, 1009 and 87%,
respectively. In the detection of intracardiac thrombi by scintigraphy, the sensitivity seemed to be lower
and the specificity higher than those by other graphic studies. In 52 cases with cardiac disease, five out
of six cases with false negative images had received antiplatelet and/or anticoagulant drugs, and in these
cases, platelet and coagulation functions tended to be decreased compared with those of true positive
cases or true negative cases.

We conclude that positive images in scintigraphy indicate the existence of growing thrombi, and
that In-111-oxine platelet scintigraphy has clinical usefulness, not only for detecting thrombi, but for
estimating platelet activity and effect of medical therapy.
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Table 1. Subjects in this study

Myocardial infarction 25 (8)
Q)]
(¢))]
(3)
(5)
M
1)

Valvular heart disease 1
Cardiomyopathy

True aneurysm

Dissecting aneurysm

Pulmonary embolism

=N 1 W 00 O

Renal vein thrombosis

Total 63 (26)

() indicates cases with thrombi.
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Total blood (43 ml) ACD-A (7ml)

Centrifuge 180G X 12 min. | ——= RBC, WBC

PRP ACD-A (PRP/20)

LCentrifuge 900G X 12 min.

—— PPP

Platelet ACD-Ajn&ER (10 ml)

’ientrifuge 900G X 12 min. l — 3

In-111-oxine

(z1mci) ACD-AMif (3ml)

Platelet

llncubation 37°C 3 min.

PPP (7ml)
| 7

Centrifuge 900G X 12 min. | — Lt if

Labeled platelet PPP (8ml)

Fig. 1. Platelet labeling method (Modified Haya-
shida’s method).

PRP=platelet rich plasma; PPP=platelet poor
plasma; RBC=red blood cell; WBC=white blood
cell; G=gravity; ACD =acid citric dextrose.
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Fig. 2. Planar images obtained 24 hours after labeled platelet injection in a patient with

a left ventricular thrombus.

In the anterior view, the cardiac blood pool image is in the center of the field, the liver at the lower
left and the spleen at the lower right. There are platelet depositions on the anterior wall of the left

ventricle.

Ant. =anterior view; LAO=left anterior oblique 45° view; LL=left lateral view; MI=myo-

cardial infarction.
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IM#E#RH o sensitivity, specificity, overall ac-
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S itivity = ZP :
ensitivity = p oy
e TN
SperﬁCIty = ;Ime
_ _TP4TN
veralli accuracy = TP+FN+TN—|—FP

7272 L TP=true positive, FN=false negative,
TN =true negative, FP =false positive

Table 2. Detection of thrombi by !'In-oxine
platelet scintigraphy

o7 Heart  Vessel Total

SEL (n=52) (n=11) (n=63)
Sensitivity 63 80 69
Specificity 100 100 100
Overall accuracy 88 82 87
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Fig. 3. SPECT images obtained 72 hours after
labeled platelet injection in a patient with a left
ventricular thrombus (same case as in Fig. 2).

The spleen is at the lower left in the sagittal views,
and other platelet depositions indicate thrombi.

TA =transaxial views; SA=sagittal views; CO=

coronal views.
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Table 3. Detection of intracardiac thrombi by
various graphic studies

%) Scinti Echo CT Angio
0/ (n=52) (n=52) (n=48) (n= 49)

Sensitivity 63 94 87 79
Specificity 100 89 94 97
Overall accuracy 88 90 92 92

Scinti=!""In-oxine platelet scmtlgraphy, Echo=
two-dimensional echography; CT=X-ray computed
tomography; Angio=X-ray angiography.
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24h
Fig. 4. Planar images in a patient with true aneurysm of the abdominal aorta.
In the center of the field, there is platelet deposition indicating a thrombus in the aneurysm.
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401
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. f ;
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Fig. 5. Platelet aggregation index in cases with cardiac disease.

It appears to be lower in false negative cases.

TP=true positive cases; FN=false negative cases; TN=true negative cases; ADP=adenosine

diphosphate.
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1

TP FN ™

Fig. 6. Coagulation study in cases with cardiac disease.

It appears to be lower in false negative cases.

APTT =active partial thromboplastin time; PT =prothrombin time. Other abbreviations are the

same as in Fig. 5.

Table 4. Relationship between detection rate
of thrombi and medication

True
positive

False
negative

A=no therapy; B=warfarin-K (2.5-5 mg/day);
C=dipyridamole (37.5 mg/day); D=ticlopidine-HCl
(300-600 mg/day).
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