
After infusion of DDmTc.labeled autologous red
blood cells, scintiphoto images of the heart and
aorta were obtained from patients with sus
pected aortic aneurysm. Images of the heart
chambers and the great vessels were clearly
visualiaed on the static scintiphotos obtained up
to 2 hr after the injection.

A dissecting aneurysm at the aortic arch in a
critically ill patient and abdominal aortic aneu
rysms in asymptomatic patients were detected

by scintiphoto. These findings were confirmed
by subsequent contrast aortography or ultra
sonic scan. Images can be taken repeatedly after
a single injection of 99mTc-RBC and the proce
dure does riot require a data-processing system.
Radionuclide angiography using â€œ@Tc-labeled
autologous red blood cells and a gamma camera
appears to be a very effective and simple pro

cedure for the detection of abnormalities in

major blood vessels.

Technetium-99m pertechnetate has been utilized
extensively for radionuclide angiography (1 ,2). This
radionuclide diffuses rapidly out of the circulating
blood (3) thus requiring a system for dynamic data
acquisition. Even with the aid of data-processing
equipment, anatomic resolution is not satisfactory
especially beyond the level of the left ventricle.

Utilizing a gamma camera, radionuclide angiogra
phy can be developed as a convenient and effective
technique for detecting abnormalities in major yes
sels when a radiopharmaceutical that stays in the
circulating blood for a sufficient time is available.

The authors have performed radionuclide angiog
raphy using DomTc4abeledautologous red blood cells
in four patients with suspected aortic aneurysm.
Scintiphoto scans for aortic aneurysm were positive
in all the patients. These findings were confirmed by
subsequent contrast angiogram or ultrasonic scan in
three of the patients.

Although radionucide angiogram can by no means
compete with contrast angiography in resolution of
structure, it appears that proper utilization of the
procedure can provide sufficient information to be
used either in a diagnostic approach or in a thera
peutic evaluation.

METHOD

Ten to 15 ml of venous blood were drawn from
a patient into a syringe that contained 2â€”4ml of
acid citrate dextrose solution. Red blood cells were
centrifuged from plasma and labeled with oomTc
according to the technique described by Eckelman,
et al (4), obtaining labeling yield of 40â€”60%. The
stability of Â°@â€œTc-RBCin the circulating blood was
measured in two patients, showing 98% of labeled
RBC in the circulating blood at 90 mm and 50%
at 24 hr. A patient was positioned in front of a
gamma camera (Searle Radiographics Pho/Gamma
HP) with a low-energy parallel-hole collimator.
Technetium-99m-RBC, 5â€”10mCi, resuspended in
physiologic saline was infused slowly into the pa
tient through the antecubital vein.

Serial images of the dynamic flow of labeled RBC
were recorded on Polaroid ifim. One to 2 mm after
the end of the injection the heart chambers and great
vessels were clearly visible on the static scintiphotos
in which a minimum of 500k counts were accumu
lated. Serial views could be obtained from an area
of interest.

RESULT

Patient 1. A 60-year-old man noticed a mass in
his abdomen 9 days prior to this study and was
referred to our hospital by his family physician. On
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confirmed by ultrasonic scan. The patient was dis
charged without surgical correction.

Patient 3. A 65-year-old semicomatose man was
brought to the emergency room with a history of
sudden onset of a severe chest pain. He was in shock
with a systolic blood pressure of 60 mmHg. Chest
radiography showed a widened mediastinum and the
clinical impression was a dissecting aneurysm of the
thoracic aorta. The patient was considered to be too
ill for contrast angiography so radionuclide angiog
raphy was performed. A left anterior oblique view
of the aortic arch showed a narrowing of the distal
third of the arch (Fig. 3) . Two days later when the
patient improved clinically, contrast angiography
was carried out. Although it was suboptimum in
quality, the angiograph showed the configuration
of a true and false lumen in the distal third of the
aortic arch and the proximal part of the descending
aorta (Fig. 3 ) . The patient died before surgical
intervention and consent for autopsy was not ob
tamed.

Patient 4. A 76-year-old man noticed a pulsatile
mass in his abdomen and was referred to this hos
pital for an evaluation of a probable abdominal aortic
aneurysm. This patient who had an episode of
anaphylactic reaction during an intravenous pyelo
gram was referred to nuclear medicine for a radio
nuclide angiogram. A large spindle-shaped aortic
aneurysm appeared in the distal end of abdominal
aorta on a scintiphoto (Fig. 4) . Possibility of surgical
excision of the aneurysm was discussed; however, the
patient discharged himself from the hospital.

DISCUSSION

When @@mTc@pertechnetateis used as an agent for
radionuclide angiography, sequential images of dy
namic flow should be obtained and stored using a
data-store playback system. However, even with
computer-assisted data processing, structural reso
lution of the left heart and aorta is often unsatis
factory.

Bosnjakovic, et al (5) demonstrated the useful
ness of OOmTc.sulfur colloid for detection of a cardio

vascular abnormality and Park, et al (6) reported
a unique case of successful radionuclide angiocardi
ography with OamTc.MAA None of these radiophar
maceuticals however, is suitable for imaging the heart
and great vessels when repeated scintiphotos in dif
ferent positions are required.

Theoretically, labeled red blood cells are an ideal
agent for radionuclide cardiovascular study because
labeled red cells will remain in the circulation a long
time provided the cells are not denatured during the
labeling procedure. Hedge, et a! ( 7) were successful
in labeling both intact and heat-damaged red blood

FIG. 1. Demonstrationofabdominalaorticaneurysmbyscm
tiphoto with â€˜Â°mTc-RBCand contrast angiogram. (Left) Scintiphoto of
abdominal aorta shows large aneurysm (AA) and unusually promi
nent superior mesentericartery (arrows). Both were confirmed by
subsequentcontrast angiography (middle, right).

physical examination a pulsatile mass with an esti
mated diameter of 6 cm was palpable in the upper
abdomen. With an initial impression of an abdomi
nal aortic aneurysm, a radionuclide angiogram was
obtained which showed a large aneurysm (Fig. 1).
The scintiphoto finding was confirmed by a subse
quent contrast aortogram and the aneurysm was ex
cised surgically. The unusual, large vascular image of
the left of the abdominal aorta in the scintiphoto
scan was identified on the contrast angiogram as a
large superior mesenteric artery (Fig. 1).

Patient 2. The second patient was an 80-year-old
man who felt a mass in his upper abdomen. A diag
nosis of an abdominal aortic aneurysm was made
by his family physician and the patient was referred
to this hospital for confirmatory studies. Radionu
elide angiography was performed and an aneurysm
was noted in the midportion of abdominal aorta on
the scintiphoto (Fig. 2). The aneurysm was again

F1G.2. Demonstrationof abdominalaneurysmbyscintiphoto
with â€œ@â€˜Tc-RBCand ultrasonic scan. Scintiphoto of abdominal aorta
(top picture) shows round aneurysm (A). Aneurysm was confirmed
by subsequentultrasonicscans.(Bottomleft) horizontal axis; (right)
vertical axis.
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cells and demonstrated tight binding of n9mTc with
the red blood cell membrane. Mahon, et al (8) com
pared 99mTcRBC with other blood-pool scanning
agents available and reported that an image of the
placenta was best obtained with 9omTc@RBC.

Factors that affect the efficiency of RBC labeling
with OnmTcand the biologic effect of the labeling
procedure on the cell membrane should be studied.
Injected 9omTc@RBC stayed in the circulation long
enough to visualize the heart chambers and great
vessels for several hours in the present study sug
gesting that the labeling procedure did not greatly
damage the cell membrane.

The radioactivity injected as 99@'Tc-RBC varied
from 5 mCi (Patient 2) to 10 mCi (Patient 3) . In
the four cases described, scintiphoto images pro
vided sufficient information to confirm the clinical
impression, â€œaorticaneurysmâ€•.

Figure 5, a scintiphoto of the heart of Patient 3,
clearly shows each cardiac chamber and a large
pericardial effusion. Radionuclide angiography or
static imaging of the cardiovascular system using
99mTc4abeled autologous RBC as the agent appears
to be a convenientand effectiveprocedurefor de
tecting structural abnormality in the heart and/or
the major arteries. Particularly in patients who are
allergic to contrast medium or in those too ill for
contrast angiography, radionuclide angiography with
the 99mTc@labeled RBC is the procedure of choice.

Haubold, et al (9) estimated whole-body radiation
exposure to be less than 20 mrads/mCi oomTc@RBC
infused. The whole-body radiation dose calculated
by authors using unpublished data from this labora
tory, 4.5 hr as an effective half-life of 9ftmTc@RBC
(10) , was 2.7 mrads/mCi ft9mTc@RBC.
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FIG. 3. Demonstrationof dissectinganeurysmof aorticarch
(arrows) by scintiphoto with â€œmTc-RBC(left) and contrast angiogram
(right).
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FIG.4. Demonstrationof spindle-shapedabdominalaortic
aneurysm (arrows) by scintiphoto with â€œmTc-RBC.
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FIG.5. Demonstrationof heartchambers,aorta,andpen.
cardial effusion by scintiphoto with â€˜Â°mTc-RBC.
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