
though bacterial endocarditis can usually be suc
cessfully treated with antibiotics, development of a
myocardial abscess is often an indicator for prompt
surgical intervention (1,2). Early diagnosis of a devel
oping abscess is important for achieving the best surgical
results, but the imaging techniques commonly utilized,
echocardiography and chest computed tomography
(CT), have low sensitivity, especially in patients with
prosthetic valves. Although indium-l 11 (â€˜â€˜â€˜In)oxine
labeled leukocyte scintigraphy has identified purulent
percarditis and abscess formation in a myocardial aneu
rysm, this method has not been used to detect endocar
ditis or myocardial abscess formation (3â€”5).We report
on three patients with endocarditis, two with prosthetic
valves, who had myocardial abscesses identified by â€˜â€˜â€˜In
leukocyte scintigraphy and confirmed at surgery or
autopsy.

METhODS

Studies were performed on patients referred for clinical
evaluation. White blood cell separation and labeling with
[â€˜1â€˜Injoxinewereperformedusingpreviouslydescribedmeth
ods(6,7). In brief, 30 ml ofwhole blood in acid citrate dextrose
solution were allowed to sediment for 1 hr followingthe
addition of6 ml ofhetastamch. The leukocyte-rich plasma was
centrifuged at 150g for 5 mm, followed by two washings with
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normal saline. The mixed leukocyte suspension was incubated
with 300â€”555@Ciâ€˜â€˜â€˜In-8hydroxyquinoline (Amersham, Ar
lington Heights, IL) for 15 mm. Following resuspension in
saline and platelet poor plasma, it was reinjected into the
patient and imaging performed 16â€”24hr later. Studies were
performed using a large field-of-view gamma camera with a
medium-energy collimator and dual energy windows (158â€”
195 and 228â€”278keY). Each image was acquired for 10 mm
or 200,000counts.

CASE HISTORIES

Case I
One year after insertion ofa Starr-Edwards aortic valve for

aortic regurgitation, a 61-yr-old male was hospitalized for
cerebral embolic events resultant from inadequate anticoagu
lation. He subsequently developed staph. aureus bacteremia,
and in spite of adequate antibiotic coverage, continued to
spike fevers and have positive blood cultures. There were no
signsof congestiveheart failureor new murmursand M
mode, two-dimensional, and Doppler echocardiographydid
not show vegetations or abnormal prosthetic valve function.
An â€˜â€˜â€˜Inleukocytescan, obtained to identifya possiblenon
cardiac source of infection, showed a focal area of increased
uptake to the leftof the sternum (Fig. 1),as wellas an area of
absent activity in the spleen, probably representing a bland
infarct in the spleen. At surgery, a sewing ring abscess that
extended down the septum was found.

Case 2
The second patient was a 39-yr-oldfemale i.v. drug user

with a Bjork-Shileyaortic valve secondary to two previous
episodes of bacterial endocarditis. The patient was admitted
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the three oblique images. Surgical exploration revealed that
the underside of the prosthetic valve sewing ring was covered
with purulent material and 2x3 centimeter subannular abscess
cavity filled with pus and granulation tissue had eroded
through the annulus.

Case 3
The third patient was a 56-yr-old male with polycystic

kidney disease on hemodialysis for 8 yr who presented with
an infected arteriovenous fistula and staph. aureus bacteremia.
He was startedon antibiotics and the fistula was excised. An
M-modeand two-dimensionalechocardiogramshowedthick
ened aortic and mitral valve leaflets but no evidence of vege
tationsor abscessformation.The patient remainedfebrileand
an â€˜â€˜â€˜Inleukocytescan, ordered to excludean infectedrenal
cyst, demonstrated focal accumulation of activity in the base
of the heart (Fig. 3). The patient subsequently died from an
acute myocardial infarction, and at autopsy a myocardial
abscess involving the mitral annulus was found.

DISCUSSION

In patients with prosthetic or native valve bacterial
endocarditis receiving treatment with appropriate anti
biotics, valve replacement is not recommended unless
new signs of congestive heart failure develop, there is
recurrent embolization, or there is evidence that further
antibiotic therapy will not be successful (1,2). The
identification of a myocardial abscess is usually suffi
cient evidence that antibiotic therapy alone will not be
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FIGURE 1
Patient 1. Anteriorchest image showinga focal area of
111lnleukocyteuptaketo the left of the sternum(arrow).

with Staph. aureus bacteremia and started on antibiotic ther
apy. M-mode and two-dimensional echocardiography showed
no vegetations, abscess formation, or abnormal prosthetic
valve motion. An â€˜â€˜â€˜Inleukocyte scan was obtained, selected
images of which are shown in Figure 2. In the anterior chest
image, focal increased leukocyte uptake cannot be discrimi
nated from overlying normal bone marrow activity in the
sternum. Uptake is best localized to the base of the heart on

FIGURE 2
Four imagesof the chest of Patient
2: On the anterior image, the focal
activity is beneaththe sternumand
not visualized,but the oblique im
agesseparateit fromtheoverlapping
sternum and allow excellent visuali

zation.
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that labeled platelets were more sensitive than leuko
cytes in detecting endocarditis. Although these results
may have been influenced by ongoing thrombosis and
platelet uptake in the area of denuded endothelium
used to create endocarditis, active areas of thrombosis
have been noted in clinical cases of endocarditis. Hu
man reports ofusing â€˜â€˜â€˜In-labeledplatelets orleukocytes
to detect endocarditis or abscess formation have not
been published.

In using â€˜â€˜â€˜Inleukocyte scintigraphy in patients with
endocarditis, we have noted that on the standard ante
rior chest images, normal bone marrow accumulation
of â€˜â€˜â€˜Inleukocytes in the sternum may obscure abnor
mal uptake in an abscess (Fig. 2). We have found that
both right and left anterior oblique views separate over
lapping structures and improve abscess visualization.
In patients with uptake in extreme posterior areas,
image definition may be best on posterior projections.
Single photon emission computed tomography can sep
arate overlapping structures and improve contrast, but
image quality may be limited by low count rates. Con
trast for any projection may be improved by shielding
the liver and the spleen with a lead sheet. This increases
the information density in the area of the heart and
markedly improves the target to background ratio in
the area of the abscess.

Scintigraphy using â€˜â€˜â€˜In-labeledleukocytes can detect
abscesses in prosthetic and native valve endocarditis as
demonstrated in the three patients presented here. Al
though this limited series of patients does not allow us
to evaluate the sensitivity of this technique, our results
do suggest that leukocyte scintigraphy can be a valuable
noninvasive method for identifying patients in need of
surgery earlier in the course of their infection, before
there is hemodynamic failure and destruction of the
valve annulus.
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FIGURE 3
Anterior image of the chest of Patient 3 showing abnormal
uptake to the left of the upper portion of the sternum
(arrow).

adequate treatment. In addition, patients with myocar
dial abscess formation may develop hemodynamic
compromise only after there has been severe destruction
of the valvular annulus. In such patients, massive de
bridement is required at surgery and valve replacement
is technically difficult. Early detection ofthe formation
of a myocardial abscess is highly desirable, both to
facilitate the decision to take a patient to surgery, and
to increase the likelihood of a good surgical outcome.
Persistence of fever and positive blood cultures are not
specific findings for abscess formation and may be
caused by noncardiac sites of septic emboli.

Methods which have been used to detect myocardial
abscess formation include echocardiography, chest CT,
gallium scans, and â€˜â€˜â€˜Inplatelet scintigraphy. Although
echocardiography and chest CT have been used to
identify myocardial abscesses, they may be limited by
poor sensitivity, especially in patients with prosthetic
valves (8-10). All forms of echocardiography are op
erator dependent and frequently good quality studies
cannot be obtained in all patients. Good quality studies
can be readily obtained in all patients using â€˜â€˜â€˜Inleu
kocyte scintigraphy. Gallium-67 scintigraphy was re
ported to identify seven of 11 patients with clinically
diagnosed bacterial endocarditis (11), but autopsy con
firmation of abscess formation was made in only three
cases. In spite of this promising early report, gallium
imaging for endocarditis or abscess identification is not
widely used. Indium-l 11-labeled platelets and leuko
cytes have also been reported to identify aortic valve
endocarditis in a rabbit model (12). It was concluded
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