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control over all facets of the scintiscan operation. Fifteen input
binary data lines provide the capability of recording count values ranging

from to 32,768, compared to a range of 0 to 1,023 for the 10-bit A/D

FIGURE 3

Computer-controlled Magna V scanner assembly

(Picker). A, half-body molded cast to maintain body position of
chimpanzee constant during scanning procedure; B, collimated sodium
jodide scintillation detector; C, writing arm; D, electronic assemblies

for detection and positioning components of scintiscanner; E, two-channel

counting assembly, one of two required; F, storage oscilloscope for

ey

computer output display at remote computer stationm ( ig. 4); and G, key-

L]

board for remote computer interrupt, program selection, and entry of
auxiliary alphanumeric data prior to on-line processing of data from

scanning assembly.
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COMPUTER~ CONTROLLED SCINTISCANNER
CONTROL AND DISPLAY MESSAGES
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bottom panel,

e operator
ng process.
The row of s the count values recordec by the
computer for each of the four data c s and corresponds to the
pulse . The x,y coordinates in the
scanning plane at which these counts were obtainedare specified at the
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FIGURE 1

Picture of computer-generated cathode-ray tube display of the

distribution of radioactivity (blood flow) in a one-centimeter-thick trans-
verse section of the lungs of a dog. An injection of 35-micron-diameter
microsphere emboli tagged with l4lce was made into the right ventricular out-
flow tract after the dog had been in the left lateral position under morphine-
pentobarbital anesthesia for a period of 70 minutes. A lethal dose of sodium
pentobarbital was given subsequent to the injectionf the lungs were removed, eir-
dried for three days while inflated to 30 centimeters of water,and then im-
mersed in a rectangular container containing urethane foam, After solidif;ca-
tion, the entire urethane block containing the lungs was cut into one-
centimeter-thick slices, The X and Y coordinates of successive points out-
lining the external borders of the lung and the interlobar fissures were re-
corded on magnetic tape by manual tracing with an electronic cursor of these
borders and fissures on both surfaces of each member of the set of one-

centimeter-thick sections comprising the entire lung. Computer controlled
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FIGURE 2
Pictures of computer- generated cathode-ray ‘tube displays of

distribution of radiocactive microsphere emboli in a one-centimeter- thick
cross-section of a dog lung. The microspheres (diameter: 35u) were in-
jected into the right ventricular outflow tract 5 seconds after rollimg the
dog from the left to the right side when under morphine-pentobarbital anes-

thesia,

The X and Y axes in both panels are the spatial coordinates of
the cephalad surface of this lung section. The count rates (radioactivity)
recorded over this surface are displayed on the Z axis for the three-
dimensional representation (left panel) upon which brightened lines have
been superimposed to delineate increments of 100 counts per second. The
numerals 1 to 5 identify the contour lines in the right panel, which are
plotted at increments of 100 counts per second, Additional details are in-

cluded in the legend of figure 1.

Note that relatively little change in the distribution of
blood flow to the right and left lungs occurred during the 5-second period
following the change from the left to the right lateral position which re-
verses the superior and dependent relationship of the two lungs in relation

to their vertical height in the thorax.
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(Based on Input from Cursor Outlining of lcm Sections of
Lungs Embedded En Bloc in Urethane Foam)

VENTRAL SURFACES DORSAL SURFACES

FIGURE 3

Pictures of computer-generated oscilloscopic three-dimensional
simulation of the ventral and dorsal surfaces of a chimpanzee lung (Chimpanzee F,

Section IV of this report).

The procedure used to feed the data into the computer from which

these displays were generated is outlined in the legend of figure 1.
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(Q Chimpanzee 39kg, Sernylan -Pentobarbital Anesthesio)

FIGURE 1

Anterior-posterior (A-P) roentgenogram of the thorax of
female chimpanzee F, showing location of catheters for
recording pleural and intrathoracic circulatory pressures
during exposures to Gy acceleration on a centrifuge. Defi-
nition of symbols follows: RV; and RV2 - cardiac catheters
with tips positioned in the right ventricular outflow tract
and used for injections of indocyanine green dye and isotope-
tagged microspheres for determination of the cardiac output

and distribution of pulmonary blood flow, respectively; PA -

164






















































Prone In-Vivo View

AVERAGED COUNTS/ROW
Right

VERTICAL HEIGHT (cm)

FIGURE 9

Comparison of determinations of the distribution of pulmonary microsphere
emboli in the thorax of female chimpanzee F. The microspheres, which
were tagged with strontium-85, were injected into the right ventricle
when the chimpanzee was in the right lateral position at 1G. These
plots of their vertical distribution in the chest are based on
successive scintiscans of the dorsal surface of the thorax when the
chimpanzee was maintained in the right lateral, the left lateral, and
prone body positions. The insert is a photograph of a computer-
generated three-dimensional oscilloscopic display of the set of data
from the scintiscan carried out in the prone position.

Note that the body position in which the scintiscans were made had
relatively little effect on the pattern of distribution of the

emboli in the thorax.
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(Q Chimpanzee 39kg, Sernylan - Pentobarbital Anesthesia)
+1Gy +5.86y

FIGURE 19

Posteroanterior roentgenograms of female chimpanzee F
before and during exposure to 5.8G in the left lateral
position, The solid and dashed lines near the midpoint

of each roentgenogram indicate the position of the menisci
in the bilateral thistle tubes used to determine the zero-
reference level for all pressure recordings. V and H
indicate the silhouettes of the steel wires used to mark
the midpoint and the axis of rotation of the cockpit,
respectively. The intersection of these wires also marks
the central axis of the roentgen beam used to produce this
roentgenogram, See legend for figure 1 for additional

definitions of symbols.
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Note caudal displacement of right (superior) dome of the
diaphragm and increased radiolucency and area of the right

lung, and opposite changes in left (dependent) hemithorax

during exposure to +5.8Gy.

(R Chimpanzee 39 kg, Sernylan-Pen;obarbital Anesthesia)
—/Gy "5.8y

FIGURE 20

Effect of lateral acceleration (right side down) on the
position of the thoracic contents and tips of thée recording
catheters in female chimpanzee F. The domes of the dia-
phragm have been indicated by dashed lines to facilitate
visualization of the change in their position produced by
exposure to -5.8Gy. (See legend for figure 19 for additional

details.,)
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(§ Chimpanzee 46 kg. Sernylan — Pentobarbital Anesthesia)

Time: 10:00pm 1:00am 3:00am
After 1.5 hours After | (2.9Gy) and IS minutes After Return
at +/Gy 2 (5.86,) Exposures to Supine Position
S -
\C TR
N 3

FIGURE 21
Posteroanterior roentgenograms of female chimpanzee C at
1G before and after 60-second exposures to 2.9 and 5.8 G
in the left lateral (+Cy) position, T and L mark the
silhouettes of steel wires whose intersection falls on
the central axis of the roentgen beam (see legend for
figure 19 for additional definition of the symbols).
Note: (1) the increase in radiopacity of the dependent
left lung after 3 hours at +1Gy and three 60-second ex-
posures to +Gy accleration in this body position; (2) that
in this animal, unlike most others, roentgen evidence of
atelectasis of the left lung persisted after return to

the supine position,
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