
procedure per se, but other technical matters, that may be re
sponsible for the results of Webber et a!. (I).

MATHEWL. ThAKUR
ARThUR L. RIBA
ALEXANDERGOTTSCHALK
BARRY L. ZARET
Yale University School of Medicine
New Haven,Connecticut
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Reply
Drs. Thakur, Riba, Gottschalk, and Zaret in their letter dealing

with indium-l I 1-oxine labeling ofcanine and rabbit platelets take
issue with our letter (1), which we submitted in response to the
paper by Knight et al. (2). There is no doubt that Dr. Thakur has
extensive experience with labeled platelets. Our work with labeled
platelets was undertaken only to achieve results comparable with
those described by Dr. Thakur's group and Dr. Knight's group.
Our method in determining the platelet fraction recovered was
based upon the reports of Harker (3) and Cohen (4). The method
described by these authors is, to the best of our knowledge, ac
cepted as a method of determining platelet survival using chro
mium-5 1 as a label. Our results are based on separation of the
platelets from a blood sample, counting them, and estimating the
amount of radiolabel on the platelets in the dog's entire circulation.
An estimateof the total bloodvolumeof the dog (5) wasalsoused.
The plateletswere labeledin saline followingthe methodsoutlined
in the paper by Thakur et al. (6). The only change was that a
pre-prepared indium- I 11-oxine complex was obtained from Di
agnostic Isotopes, New Jersey, instead ofour preparing the com
plex.

In spite of the fact that our results are at variance with those
described in the paper by Thakur et al. (3), it is our opinion that
our results are valid and significant inasmuch as they represent
a long-term effort to utilize the â€œIn-oxineâ€•method for the labeling
of platelets. At least one other group has reported results similar
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Canineand RabbitPlateletsLabeledwith in-I II
Oxlne

Dr. Webber and colleaguesin their Letter to the @ditor(I) cx
press doubt that the scintiphotographs shown by Knight et al. (2)
represent localization of In-i 1i-labeled platelets and not some
other distribution of the In-I I 1,since95%of the In-i I 1platelets,
which they labeled using our method (3),cleared from circulation
within 10 mm of administration.

In addition to the response to this letter by Welch et al. (4), we
may state that since 1976 we have had extensive experience with
labeled canine and rabbit platelets prepared by our initially de
scribed labeling procedure (3). At no time have we observed the
early loss of labeled platelets from circulation reported by Webber
et al. (1). To date we have completed two additional projects using
In- I I I-labeled platelets. These involve (a) in vivo detection of
experimental bacterial endocarditis (BE) in rabbits (5), and (b)
in vivo detection of acute coronary artery thrombosis (CT) in dogs
(6).

Pathogenesis of BE involves platelets and fibrin accumulation
embedded in bacterial deposition adherent to damaged valvular
endothelium. When platelets labeled with In-I I I were adminis
tered to BE rabbits, images obtained at 24 hr after platelet injection
showedonlycardiac blood-poolactivitywith novalvelocalization.
At 72 hr after injection, however, valvular lesions in all 17 animals
weredetectable by in vivoimaging.Histopathologicalexamination
of theselesionsat 72 hr revealedbacteriaaswell asextensive
platelet deposition. The radioactivity deposited in the lesion was
240 Â±41 times that in the normal myocardium. In this investi
gation two control groups were studied. The first consisted of
healthy rabbits (n = 4) who received platelets labeled with In-i I 1.
Imaging of these animals showed only cardiac blood-pool activity.
The secondgroupofcontrols (n 3) did have BE but receivedfree
In-l I I oxine rather than labeled platelets. The in vivo cardiac
imagesat 72 hr in this group also showedonlycardiac blood-pool
images, with no valve localization. The activity ratios for lesion
to-normal myocardium and lesion-to-blood in this group were only
I :1:0.3 and 0.1 Â±0.04, respectively. The average in vivo survival
time of In- I 11 platelets studied in three rabbits was I68 hr. This
survival differs dramatically from that cited by Webber et al.

In an in vivoimagingstudy of acute caninecoronarythrombosis
(CT) (6), all scintigrams of 2-hr-old CT (n = 12) were positive.
The clot accumulated 69 Â±10times and 651 Â±135times the ra
dioactivity in equal weights ofblood and myocardium, respectively.
Histologically, extensive platelet aggregation in 2-hr-old thrombus
was found. By 24 hr. intact platelets were no longer recognizable
at the site of CT. In concordance, all animals (n = 4) who received
In-I I I-labeled platelets 24 hr after inductionof CT had negative
scintigrams, and the clot accumulated only I .4 Â±0.4 and 32 Â±10
times the radioactivity ofequal weights of blood and myocardium,
respectively.

We believe these data indicate that platelets labeled by our
technique do localize in areas histologically proved to contain
platelet aggregates. Furthermore, our control data indicate that
In-l 11 oxine alone (or its degradation products) do not localize
in the lesions studied. We have not seen platelets leave the circu
lation with the speed cited by Webber et al. (1 ), and would thus
concur with Welch et al. (4) that it is probably not the labeling
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to ourown(7).
Although we have had several personal communications with

other workers involved in indium-oxine labeling of platelets, we
have yet to achieve satisfactory results using the saline labeling
technique. We believe the divergence in results described merits
careful attention by proponents of this method with a view toward
clarifying any ambiguity or unidentified pitfall in the procedure
that prevents others from obtaining favorable results. Concluding
that the problem can be attributed to the handling ofdelicate blood
components, as did Welch et al. in their previous letter (8), does
not necessarily provide the answer. If the method is to enjoy wide
use , an explicit procedural outline is needed.

MILO M. WEBBER
BIESHIA CHANG
DONAW BUFFKIN
RAMESH VERMA
L. R. BENNETT
Center for the HealthSciences
Los Angeles, California
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IncreasedSpecificityin the Diagnosisof Pulmonary
Embolism

In the April issueoftheiournal. Dr. Ahmad Ctal (1) reported
an increase in specificity for pulmonary embolism from 74 to 93%
by the addition of radionuclide venography to lung scanning. Al
though we appreciate the use of radionuclide venography followed
by perfusion lung scanning for the diagnosis of thromboembolism
in clinical routine, wesomehowdoubt that it is possibleto achieve
a specificity of 93% for pulmonary embolism by this method only.
By Bayes's theorem it is logical that in cases of established
thrombosis, the diagnostic value of the perfusion lung scan for
pulmonary embolism would be improved.

Nevertheless the value of radionuclide venography for the di
agnosis ofdeep-vein thrombosis is quite different in the pelvis and
thigh region in comparison with the lower legs. Radionuclide
venography fails to detect thrombosis in the calves, which in our

experience (confirmed in the literature), is the most frequent lo
cation of thrombosis. We found thrombi in the calf in 55%of all
thromboses of the legs. In our institute we have performed about
2,000 fibrinogen uptake tests since 1972, and about 700 radionu
clide venographies (2) followed by perfusion lung scanning. Per
fusion defects were found in 69% of patients with thrombosis, but
also in 43% of patients without thrombosis, thus giving a specificity
for pulmonary embolism of only 57%. Using additional assessment
criteriaâ€”such as clinical findings, radiographs, ECG, evaluation
ofthe shape of the defects and oftemporal changes ofthe perfusion
patternâ€”the number of false-positive findings could be reduced
to I 1%, giving a specificity of 89%. A real improvement of speci
ficity to 95%, which is comparable to that cited by Dr. Ahmad et
al., could be achieved only by additional ventilation scanning either
with xenon-l33 or krypton-8lm. By use ofcombined ventilation
perfusion scintigraphy we found an embolism rate of 57% in pa
tients with established thrombosis (n 105) and only three
false-positive findings (4.7%) in patients lacking thrombosis (n =
64), thus givinga specificityof 95%;this compares wellwith an
giography without carrying the risks of this invasive method
(3.4).

Although we consider radionuclide venography followed by
perfusion lung scanning a very useful method for the detection of
thromboembolism, we consider the fibrinogen uptake test a nec
essary tool for detection of thrombosis of the calvesâ€”the most
frequent thrombus location. We therefore suggest the combination
of fibrinogenuptaketests,radionuclidevenography,andventila
tion-perfusion lung scanning in order to achieve optimal diagnosis
of thromboembolism in clinical routine.

H. KOEHN
B. KOENIG
A. MOSTBECK
H. PARTSCH
Nuclear Medicine Institute,Withelminenspital,
Vienna, Austria
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Reply
We agree with Koehn et al, that the lower leg is the most fre

quent site ofthrombosis. While controversy exists over the potential
of calf-vein thrombosis for propagation (I), the ileofemoral seg
ment is recognized as the site of the most clinically significant
thrombi (2) and is the area where radionuclide venography has
the greatest sensitivity. Although we do not know precisely what
type of patient population Koehn et al. were working with, almost
all of our patients gave strong clinical suspicion of pulmonary
emboli; though 20 patients were admitted with a primary diagnosis
of thrombophlebitis, pulmonary emboli were suspected clinically.
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