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Summary

This study was designed to evaluate the efficacy of scintigraphy by using !In-oxine labeled platelets
for the detection of either intracardiac or intravascular thrombi.

Fourteen cases of thrombi diagnosed or suspected on the basis of either angiography or two-
dimensional echography were examined. They included four cases of left ventricular thrombi, three
of left atrial thrombi, four of vascular thrombi and three of inflammatory disease. Platelet samples from
the patients were labeled by !!!In-oxine according to the method originated by Yui et al. The labeling
efficiency was 72.4+9.8%. The platelets retained good function except for collagen aggregability.

Hot areas of high quality in the scintigram were demonstrated in six cases including two with
left ventricular thrombi, two with left atrial thrombi and two with vascular thrombi. These areas ac-
corded well with the findings of angiography, echography or surgery. The removed thrombi had a
layer of aggregated platelets on the surface. Platelet survival was shortened in a case of prosthetic valve
endocarditis without a hot area, and was normal in four out of the five cases including two with a hot area.

It is concluded that this method is potentially predictive in detecting thrombi.
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pH 6.5 icFAML, &bic 1,200g < 20 4 RiE
LT, ZHU/MMRIEEL /MR Ly MTHOBEL
7. o &z ACD-A ¥ & ABAREK (ERK)
¥ 1xt7 0EI&TRAL, pH 65 icfR L &
ACD- #A/K 3ml #inx Nz vV = 08
Lic #1522y b2 T I/MREZIERE /ERL
72. Z oz Al # In-oxine #%&#) 1 mCi %
Mz, |BICT2045MEHETo. Z0RZ
iR IEE 15 ml Zhnx 1,200 g < 20 Sy fEL
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i 10ml % fnx MIn-oxine fEiHfn/MRiF
W EERL, 190g 3 4omkic XV BATRIM
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Table 1. Patients investigated in the present
study

1. Left ventricular thrombus (suspected)

Y.L 64y.0. M AMI, VSD

E.A. 56y.o. M AMI, LV aneurysm

N.W. 40y.o. F AMI, MS

S.S 24y.0. M Congestive cardiomyopathy
2. Left atrial thrombus (suspected)

T.N. 65y.0. M MS, AR, TR

K.S. 64y.o. M MS

Y. T. 72y.0. F LA myxoma
3. Vascular thrombus (suspected)

M.F. 75y.0. F Dissecting aneurysm of the
thoracic aorta

T.S. 68y.0o. M Aneurysm of the thoracic aorta
Y.W. 71y.o. M Pulmonary embolism
E.S. 49y.o. F Liver angioma

4, Inflammatory disease

S.S. 59y.0. M Infective endocarditis
(Prosthetic valve)

K.K. 48y.0. F Infective endocarditis
Y.U. 27y.o. F Aortitis syndrome

AMI=acute myocardial infarction; VSD =ventri-
cular septal defect; LV=left ventricle; MS=mitral
stenosis; AR=aortic regurgitation; TR=tricuspid
regurgitation; LA=left atrium.

A A=V yr—rflly vorFL—va
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Table 2. Procedures of labeling platelets by
indium-111

Whole blood (43 ml)
ACD (7 ml)

l Centrifugation (270 g, 10 min)
Platelet rich plasma (PRP)
pH 6.5
Centrifugation (1200 g, 20 min)
l«- Platelet poor plasma (PPP)

Platelet button
| — ACD-saline (oH 6.5) 3 mI
Resuspended platelet
«—— "n-oxine
20 min
«—— PPP (15 ml)
Centrifugation (1200 g, 20 min)
—— Unbounded !"In-oxine
1]n-oxine platelet button
j «—— PPP (10 ml)
Resuspended !''In-oxine platelet
| Centrifugation (190 g, 3 min)
l —— Contaminating RBC
In-oxine platelet

l

Injection

Bx, 2pg/ml 025 -5 EEE, 10eM o
ADP £, 2mM 07 7% FUBEEYHW T
PIEEEME L7z, e ds i/ MEEx 30 F/emm & L,
#2213 Niko Hematracer 1 v 7z.

s S

Aoy ay v FRTEE 14 fif, FEER
ELEMMRESZ SRR Th o boix 12 fiT
» -7z (Table 3). LF—Agizzod b 11 4
TRFThoTe. BiFlL7—ERE L2
ST DiF, M/NMRBAEE & i/ NMRIERE DR T 0 2
BRI ALRLHERFITH -7, 2EB DA A
—Jv S Thy bV 7ORDLAILOI, @
MR R BRG] & KBRS EEIARES] o &
M, BRSPS & MIBFI%E & & LEE FIE
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Table 3. Results of imaging and labeling in patients

Congestive cardiomyopathy
Aneurysm of the thoracic aorta

Dissecting aneurysm of the thoracic aorta

Infective endocarditis (Prosthetic valve)

Patient Clinical diagnosis
T. N. MS, AR, TR

E. A. AMI, LV aneurysm
S.S.

T. 8.

K. S. MS

M. F.

N. W. AMI, MS

Y. W. Pulmonary embolism
E.S. Liver angioma

Y. U. Aortitis syndrome

K. K. Infective endocarditis
S.S.

Y. 1L AMI, VSD

Y. T. LA myxoma

Cardiac
. pool
image

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Fair

Poor

Poor

Hot area

(+)
(+)
(+)
(+)
(+)
(+)
(=)

~—

(_
(_
(_
(—
(_

—_— =

Labeling  Radioactivity
efficiency of injected
(%) platelet (zCi)
79 222
76 418
74 316
73 297
65 245
55 606
91 484
83 450
73 320
67 351
60 365
64 398
/ /
/ /

A

Fig. 1.

B

Scintigrams of a patient with dissecting aneurysm of the thoracic aorta.

A. An image taken shortly after the intravenous injection of labeled platelets. Major organs
such as the heart, major blood vessels, liver and spleen are clearly visualized by pooled platelets.
B. Another image taken three days later. Except for the liver and spleen, the radioactivity is reduced
considerably, but a hot area (arrow) appears in the upper-middle portion. This indicates a thrombus
of the thoracic aorta. Both figures are taken in the left anterior oblique position.
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Fig. 2. An example of scintigrams of a LV thrombus in a patient with congestive cardio-

myopathy.

A is taken just after the injection, and B is taken four days later. An arrow in B indicates a prominent
hot area (a thrombus) in the LV chamber. They are observed from the front.

SEGIOERERN, EEEAPEMOIEIEEY] & 5
- MELMFREF O ZEZEN OFE 6 Bl TdH - 72.
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Fig. 1 13 KEIREREICT, NodBaEt:KH)
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bihie. £ (B) 3 3 AR oRESAE T, O
7 — RN, 2o TERAIO X 9 KBRS H
27474 Y b—7 (RI) oREERNROI
Tz. KBNRERITR L AbE T, MHEADTO
1Ae & 2l S hiz.

Fig. 2 135 - mALMGRERI T, Wilg L= =—
Mk TEENMBER LN cd A v YT LYy v
F & MifT Le. ZE (A) 3AZmkii MREEY A ©
N EE G, BIFAL7— Mg bhnlk. A

(B) i @A 4 Ao FEAHRE T, REIO FALIC
RI o BEEMPBOSH, ffGe dbe L
FOREMAE LB S hie. REMIZA > T A
v UFETH, =770y, Tar—AhllL5
RO PUERERE M Tbh T,

Fig. 3 (3ffiEsppezeii, KBRS PASIA I,
ZRFPHEGRENE S O CHfE.O — = — KR X
Y ERENMEA DT (A). REFICA Py
Ay v F EREFT, 5 B ONIER S TR
koo Rl oREER»ED bh (B), 4l
k& > T HEOEBENME L BHishik.
H/MREGES 12 |5 B i< B & 1T, ZEBENIC
Sk o M58 bhie (C). M o KT
Rei—#aE8{b Ll & 33 o T/ MR E
RIEFI L, & I oFKiH 2 BRI BEZIK,
SERE I N 22 FhoDs & U 72 BIHBE Lo Hnfa sl A s
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Fig. 3. Two-dimensional echocardiogram, platelet scintigram, macroscopic and micro-
scopic specimen of left atrial thrombi.

This patient was strongly suspected to have a mural thrombus on the basis of a two-dimensional
echogram as indicated by the arrow (A). The platelet scintigrams also revealed two or three hot areas
(arrows) in the LA chamber (B). At operation, surgeons were able to detect a few thrombi as shown
in C. D presents the histology; numerous platelets are aggregated and form one or more layers on
the surface (arrow). Many mononuclear cells are found on or between the layers.

AO=aortic root; LA=left atrium.
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Fig. 4. The aggregability of the !''In-oxine labeled platelets from a patient with a LV throm-

bus due to AMI.

Native: platelets not subjected to the labeling procedure, Labeled: platelets after the procedure.
Notice that the aggregability is well preserved during the procedure in reaction to ADP and arachi-

donate while not to collagen.

BoTwk (D). fiten—E L vESh r Bk
SeEEME T agict L, HEMAEREHY S4ET
o7z

7 BASERI %8 U T E#R T T 724+£9.8%
ThY, MESh r HiksEEREY 370£107
pCi ¢, &v b=y 7R (350130 Ci) &
RRPERE (39557 pCi) Ml BEZ T B idh -
7z (Table 3).

f/REEERE R 3 T BIE L. Fig. 4 12k
vy b= Y TG T ORIER R 2R, kiR
B THBIZ 25— 7 L BED RTHAR LR,
ADP f4E, 75 ¥ FUBEBEERRERZhTh 2.
ftho 2 L FIHEDFTR TH » 72

oA L OB T, WO = Rk
EBRNMLE, EENMERE .00 6§l THEAT S h,
AV AYUFRIDNDLEEMR2H, £
i 2 Flogt 4 FIchiElL == —Mk & —& L
fe. WiEL=T a2 —HMEcEENMBOED R/
A ERAE, SUELFEESFHA KBRS ITHE
B RO B DNBERFITE, AV vhy
YFIRTHy b Y TEED R o7z Ll
BEHEZTHTHEITL, REToRZHEZLE
W, AVVUAYFRIDILOHFTHRRO—

Bew Bz, MBhARE R TE A MR R I Ra R
RIEOH O NIHERIETI, 1 VP vay v F
CThy bz ) 7TRBED O Aoz, Fiizk
FEi 2 4 & KBRS RS 0 & 3 6 THEfT
L, WFhbAf oo avrsFBRE—FLAM
ROEFEENRE T (Table 4).

f/MRFEmE SHITHEL, 55 3FTRD S
NreER R Fg 582+103% Th ok, M
R i A THRRYAMEDPIRR Gl CERE A4 b h
e, dy b= YT ERLE2H2Etfho 4 5
it 83 b 98 B, Wy 905 BT, SEr
M IIEHZ 72 4> > 7= (Table 5).

z #®
WHODFEICHEL, SEFKL BV Zik
12 X % /iR o n-oxine Eks 13 72.4+9.8%
T, BEROBECHE LT, +OBRETES D
DThH ol EHIRIEIC X 5 M/ MRESEE OREERE
2T, ML oWMEIc X, Eiif/ R
® in vitro TOUREREIZ EHE T hol EhT
WaW, SEI0OF L OE TR, EEiNMRO 2
T—T VEEROBPET LT, ZhidiEH
bOMED L 5122, Al # n-oxine #Fiz #
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Table 4. Comparison of platelet scintigraphy with other methods

Patient Clinical diagnosis

Scintigraphy Echography Angiography Operation

1. LV thrombus (suspected)

E. A. AMI, LV thrombus (+) (+) (+)? /

S.S. Congestive cardiomyopathy (+) (+) / /

N. W. AMI, MS (=) (+)? (=) /
2. LA thrombus

T. N. MS, AR, TR +) (+) / (+)

K.S. MS (+) (+) (+) (+)
3. Vascular thrombus (suspected)

M. F. Dissecting aneurysm of the thoracic aorta (+) / (+) /

S.T. Aneurysm of thoracic the aorta (+) / (+) /

Y. W. Pulmonary embolism (=) / (+) /

E.S. Liver angioma =) / / /
4. Inflammatory disease

K. K. Infective endocarditis (=) Vegetation / /

Y. U. Aortitis syndrome =) / (=)

(+): thrombi, (+)?: suspected thrombi, [: not done.

Table 5. Study on platelet survivals

Hot Survival T 1/2 Max. recovery

Patient Clinical diagnosis area  time (days) (days) (%)
E.A. AMI, LV aneurysm (+) 8.3 4.1 70.3
S.S. Congestive cardiomyopathy (+) 8.8 4.4 /
N. W. AMI, MS (=) 9.3 4.7 /
Y. W. Pulmonary embolism (=) 9.8 4.9 59.2
S.S. Infective endocarditis (Prosthetic valve) (=) 1.8 1.3 45.2

EEBAI ELTEEATHSE FY Y x—} 80
X EBLEZbRE. Ll ADP B, 7
I % FUBBEERFELhTE Y, Zofi/MRIZX
>ThH+oiEsy bz ) 7HRHEHEATHE 2 L
o, a7—F VEROBTRIEEN LD TiRA
{, EERNTOMPMREEICIZED 2NRBET
HBOM, HHNTE ADP BETHRES LT
W5 X 5, in vitro TIRREEEVIETARS
hTh, EAENTREELTHWRZEREXLDL
oo WTFRIZLTY, REREIHHERCES
boLFETE .

fh o MR & oI, EEmZRIZoN

T, WHOIMEREE 10 flicoE, 1Ty
LAy rF RO a—REEHTL, HY—
BERELTHBY. SEOFE X OFRETCRER
i 2 flcHiiEn—E R, ZhiEFHNorER
EhTRY, EFM#EHICSTsM Yy Ly
vFoREREERT Lo LBbhl.

EZEMRIC > T, BT Stratton 22, Ezeko-
witz 5 X VLT a ke A VT LAY
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