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Abstract

Early diagnosis of acute myocardial infarction (AMI) is important for rapid restoration of
perfusion. The CARDIOTOM™, a mobile gamma camera system is an ideal tool for making
such an early diagnosis. It is based on ectomography a limited view angle method, which is an
alternative method of acquisition to SPECT. Images are available for interpretation within 5-10
minutes, so valuable information is obtained without delaying treatment of the patient.

Introduction

Ectomography is a limited view angle method, using a
rotating, segmented slant hole collimator and a stationary
scintillator, to produce projection images. The ectomographic
techniques especially advantageous for mobile systems designed
for the Emergency Department (ED), where rapid 3D diagnostic
images are crucial for treatment decision.

Ectomography has been implemented on a mobile gamma
camera system, called CARDIOTOM™. This system has been
developed in order to provide a tomographic unit that can be used )0 ;o
bedside for imaging organs occupying only a small area of the | /- 7 s

gamma camera field of view (e.g. the heart). ‘A1- !

The mobile camera system is designed for acute myocardial perfusion scintigraphy
examinations and meets all necessary requirements in ED. The acquisition geometry of a
camera system based on ectomography is shown in figure 1. The photos of the camera is
shown in figure 2.

CARDIOTOM™ — The gatekeeper
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Conventional
diagnostic tools

Cardiotom

Suspected heart infarct is one of the commonest diagnoses in patients seen in the ED. In
Sweden approximately 150,000 patients present annually with acute chest pain and up to 80%
of these are admitted.

Of those admitted to ED, AMI is diagnosed in approximately 5% of patients. Many patients
presenting with chest pain at the ED have in fact, a low risk for acute coronary artery disease,
but are difficult to identify and consequently are admitted for observation for one - two days, at
considerable expense. If patients with a low risk for AMI could be identified in ED, it would
result not only in reduced expenditure, but also improved patient management, since an
alternative diagnosis could be investigated sooner. Figure 3 shows the time scale necessary
for the proper diagnosis with conventional diagnostic tools and the effectiveness of the
CARDIOTOM™,

Time gated measurements using a dynamic heart phant  om

A dynamic heart phantom has been designed and developed (figure 4) for the validation
of the camera system. The CARDIOTOM™, the Labtech EC-12R ECG unit together with the
phantom show gated imaging of the heart is a feasible technique in ectomography.

Figure 5 shows the reconstructed central slice of the phantom. Pictures (1)—(8) show the
different phases of the inner cone of the phantom (part #2 in Fig. 4). The cone is in the lower
position in picture (1), top in the middle picture (5) and in the lower position in image (8). The
white arrow shows the place of the cold spot (part #3 in Fig. 4) in images (3)-(7). In images
(1,2,8) the wall thickness is close to zero and the total activity is located above the cone. The
dashed arrows in the simulated ECG signal show the time interval of the frames (1)-(8).

(*+ - . /

Clinical studies

More than 200 people were investigated with the camera at the Karolinska University
Hospital, Stockholm, Sweden. An example study is shown in figure 6. Figure 6a) shows the
short axis view of the human heart (four slices, male patient). Figure 6b) shows one of the
corresponding projection images from the heart, acquired by the camera. Figure 6c) shows the
three orthogonal view of a human heart, investigated by the CARDIOTOM™ camera.
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The advantages of the CARDIOTOM™ camera

mobile and easy to place close to the heart of the patient for bedside examination
the flexibility of the camera admits simultaneous u se of other life-supporting
equipment

the data acquisition and the fully 3D iterative rec
10 minutes from the start of the examination, that
the emergency room

bedside time gated imaging

its sensitivity, spatial resolution and other perfo
stationary SPECT systems.

onstruction provide images within
means before the patient leaves

rmance parameters is similar to

Conclusion

The current mobile system combines the benefits of t
tomography (short acquisition time, high sensitivit
the ECG to provide bedside gated or static tomograp
minutes from the start of the examination.

he limited view angle
y) with additional information from
hic myocardial imaging within 10
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