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This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Introduction

When recording dynamic studies from the scintillatioﬂ camera (1)
as a series of still pictures after injection of a bolus of activity,
the usual p;ocedure is to rapidly change Polaroid films or to automé;-
ically advance film in a 35 millimeter camera. In either case, each

picture in the series integrates scintillations during a separate time

interval and a ‘small percentage of the scintillations are lost as the

film ié being changed or advanced.

The 80-lens camera described here.eli@inates the 1os; of infor-
mation during frame advance.that is inherent in the other systems and
in fact allows tiﬁe overlap'between adjacent ﬁictures in the series.
The time overlap is. advantageous in certain clinical situations, such
as heart or brain blood flow.studies, where it is important to have
exposures that last for a relatively long time during a certain phase
of the study, such as the venous phaée in brain studies or the left
ventricular phase in heQrt Studies (2), and wherg it is also important
to have a picture in which fhe exposure starts just before.the maximum
coﬁcentration of agtivif&,in the given éompartment. The maximum
cohcenttation can of course occur at different times in different

patients.

Description

The camera consists essentially of a metal lens board that holds
80 small lenses in a close-packed 8 x 10 array, a moving curtain with
holes or slots that act as a shutter, a motor to drive the curtain,

and a film holder.” The arrangemént.is shown schematically in Fig. 1.

. Each lens projects a 0.35 inch diameter image of the scintillation

camera cathode~-ray tube onto a piece of 4 x 5 cut film.

-2-

The curtain moves past the lens array at a constant rate of
speed. Typical curtains are shown in Fig. 2. Curtain No. 1 has a
series of eight holes whose diameter is equai to the center-to-center
distance between lenses. The horizontal spacing between holes is ten
times the center-to-center distance between lenses. This curtain
gives the user a conventional series. of 80 images with zero time loss
(and no time overlap) between adjacent images.

Curtain No. 2 has a series of’eighé slots whose widgh_is four
times the center-to-center spacing between lenses. .This curtain gives
a series of 80 images with a time overlap factor of fouf. If the
curtain is driven at.such a speed that a new lens is uncovered every

0.5 second, a new image is started every 0.5 seconds, and the exposure

time of each image is 2 seconds:v

Curtain No. 3 has both slots and holes and simultaneously produces

" two sets of 40 images, one with time overlap and one without. This

latter curtain has been used almost exclusively for our heart and
brain blood flow studies at Donner Laboratory. For these applications,
the startiﬁg time intervals are usually set at 0.5 second gnd the
eprsure time for each image‘in the first series” is therefore 0.5
second., 'This gives thg'user a set of 40 images ghat are conventional
except that the loss between images is zero. The total time period
covered by the series is 0 to 20 seconds after thé camera is activated.
In the second set of images, the,starting>time intervals are also
0.5 second but the exposure time is two seconds per image. This gives
the user a set of 40 additional images which have four times the
exposure and four times as many dots aé the first set, Thug, when
examining the left ventricular phase in a heart study, the user has a

second series of pictures, each of which was exposed'for two seconds,
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but which have starting times at 0.5 second intervals throughout the
. 0-20 -second period aftér the camera is activated. One of the,pictufes

’ wili show the left ventricular phase'of the study at a time whenbthe

act1v1ty in the left ventricle is at its peak over a two second perlod

',The same is true. of the ‘venous phase of a brain blood flow study,

o The present drlve motor allows startlng t1me 1ntervals of 0 25
“ols, 1. 2, 2.4, 4.8, and 12 seconds
‘covered may be as short‘as 10 seconds for a dual series 6r as long as
16 @inﬁpeq fof,gfsiﬁgle_seriés.

'In‘agditio? fé the timé overlap capability, othe?;advantages»of (2)
the So-leps'syétém ére fha;_tﬁe imagés are ;ompactly recorded on low-
;?ét_4‘x 5 negative filﬁ;_the camera has a minimum of ﬁoving pérts,‘
and‘§ wide range 6f_expoéure times'is easily pfovided. _ . (3)

The»pictg:gs,fb?i#g.oq negaf;ve film, are examined with trans-

mitFed light, quélly on én X-Fay‘vieﬁ:bpk._ Sometimgs a magnifying
glass is used becéusé'of‘the small size of the individual images. An

" alternate method of viewing is to project the entire film onto a screen

using a View-graph overhead projector.

Resulté
vA héart fiow study made_&ith the 80-1ens.qémera_usingvcurtain_No.

3 i?'shcwn iﬁ Fig. 3. ' The Donner Labordtory 16-inch scintillation’
"  camera (3)’§i£h a 13-inch diamgter useful field was used. Eight milli-~
curiés of Tc~9%m was iﬁjectedvas a bolus through a. catheter .into the
'sﬁperior vena:cava; The patiént was sit;ing and was positipned for a
straight froutél viéw. In the upper series of 40 pictures, thé start-
“ing intgrva;s-and exposuré times were both 0.5 second. In the 1ower 

series of 40'pictures,'the starting intervals were 0.5 second and the

" Thus. the total't1me period Ay

lim

exposure times were two seccnds per picture.

The second example, shown in Fig. 4, was taken under the same

conditions as the previous example except the view was a left anterior

oblique. The pictures show an obvious aneurism.
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Fig. 2.

Fig. 3.
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Figure Captions

Schematic drawing of 80-lens camera.

Typical shutter curtains for 80-lens camera giving (No. 1)
80 conventional pictures with zero time 1oss, (No. 2) 80

pictures with &x time overlap, -and (No. 3) two 's:ets of 40
picturés each, oné set with .ana ‘the oth.erv set without t'ime

overlap. .

Clinical study showing bolus of Tc-99m going throﬁgh;heart .o_f_~

patient. Curtain No. 3 in Fig. 2 was used. Upper series of -

40 picturés, starting time intervals 0.5 second, and exposure
times 0.5 second per picture. Lower series of 40 pictures,

starting time intervals 0.5 second and exposure times 2

seconds per picture.

Heart flow study in patient with aneurism. Same exposure

times as in Fig. 3.

Negative film

Lens board with o
8 x 10 array of 80 lenses

Rewind knob

Fig. 1

F/Take-up reel
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States- Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.




TECHNICAL INFORMATION DIVISION
LAWRENCE RADIATION LABORATORY
- UNIVERSITY OF CALIFORNIA
- BERKELEY, CALIFORNIA 94720

» WA





