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Data Processing in Nuclear Medicine
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(Director: Prof. Hiroshi Hiramatsu)
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There are many kinds of data processing which are indlispensable to nuclear medicine practice.
These are reviewed briefly in this article and special emphasis is placed on the image processing in scinti-
graphy. Data processings of radioisotope image fall into four major categories: data acquisition, cal-
culation, image display and pattern recognition. These are not always performed by computer but
digital handling is seemed to be the best way.

Recently we use a multichannel analyzer with 4096 channels (Nuclear-Chicago Co. CDS-4096)
connected either to Anger camera or scanner. This system is capable of operating conveniently many
functions of variable threshold, digital smoothing and many image processings with on-line routines.
By processing repeatedly under visual control, the best result can be achieved at real time. Furthermore,
off-line processing is also possible by transfer of image data onto paper tape which is very effective for
expanding functions of our data processing system (CDS-4096). Various examples of data processing
are demonstrated in phantom and clinical cases. The main purpose of image processing is to improve
resolution to detect small lesion more readily apparent. But in our opinion, we should notice another
important field of data processing. In isosensitive radioisotope scanning system the delineation of the
radioisotope distribution is completely independent of depth, and therefore, quantitative evaluation of
radioisotope distribution in vivo is possible by enumeration of each dot on a scan obtained by isosensitive
mode. Coupling of CDS-4096 multi-channel analyzer to isosensitive scanner malkes it very easy and prac-
tical to do so routinely. In addition, the use of the light pen accessory enable us to select the area of
interest very simple. As a clinical application of this systern, spleenfliver ratio, pancreasfliver ratio,
profile histogram of lung perfusion scan and tumor net counts in brain scanning were proposed by us.
Finally, the author demonstrated the dynamic study performed using with Data-store Playback Accessory

recently developed by Nuclear-Chicago Co. Since all data from gamma camera are recorded on mag-
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netic tape, we can play them back at any time.
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Counts falling within the selected area can be defined

and the data therein can be recorded as a transit time activity histogram by conventional ratemeter-

recorder system or CDS-4096.
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Table 1 Data processing in Nuclear Medicine

Calculations

Graphic analysis

Simulation-compartmental analysis

Filing and retrieval of data of comfirmed cases
Differential diagnosis by statistical approach

Image display

Image enhancement

Storage and playback of original image data
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Table 2 Summary of data manipulation routines
with data processing system (CDS-4096)

A. Visual display modes

1. Calibrated isocount levels
2. Digital data threshold
3. Digital background suppression
4. Gray scale
5. Three dimensional image data presentation
6. Adjustable contrast enhancement
B. Data processing
1. Digital region of interest
2. Activity and profile histogram
3. Integration/Differentiation
4. Addition/Subtraction of constants
5.  Multiplication/Division by constants
6. Digital smoothing (statistical averaging)
7. Transfer/Resolve internal
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Fig. 1 Data processings of a liver phantom by various visual display modes.
A) Analog image B) Digital image C) 452 Data suppression D) 109 Isocount
E) Gray scale F) Three dimensional data presentation
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Fig. 3 Separation of the pancreas image from

!
!

Fig. 2 Threshold images and smoothing image of selenomethionine.
a liver phantom. A) Overlapping liver pancreas image by "Se-sele-
A) 3025 threshold of full scale (64 counts) nomethionine. B), C) Image subtracted the liver
B) 45% threshold of full scale (64 counts) image by '"®Au-colloid from the overlapping

the overlapping liver pancreas image by "Se-

C) Two times smoothing image image.
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Fig. 4 Print out with a line printer
'**Au-colloid liver scintiphoto (Clinical case)

645—(67)

7= 75 ALL O BN 13 EITRAEETH
. ZZTYVFHA5hb CDS-40% |- 5o
ShIeTF — 2 —%—HKF - 70T L, 48K <
A +® FACOM-230/35 j B\ % 4 KEEDORE 1
7 &% b2 NEAC-2230 iz A H LABE % {Tin\,
FAVTY v EA-R X BHFEHS (Fig. 4) %7
AT — T TR AR fek#T — S
{3 CDS-4096 iz feed-back X, 5 — ) — &
CEDTRHERAR, FDEFCRTEERIES
Ay, E by CDS-4096 iz & b fHE I 2 17 1
\», CDS-4036 o JUBEHEHE D HEK A 13 o7,
ERDAF « F— D LOERH NIRRT — 7
i€ T, A= vEa — 22T, 708
T+ 5771 Brown, D.W.,1® B, Tauxe, W.N,
Table 3 Off-line data processing prograras

for expanding functions of the data
processing system (CDS-4096)

A. Transformation of cutput format
1. Print out by superimposed symbols
2. Multiple levels plot by symbols
3. Binary levels plot by two symbols (blank and
one symbol)
4. Modification of image size

B. Data processing

L. Correction of non-uniformity of sensitibity

2. Smoothing

3. Contour presentation of the organ

4. Enhancement of area of abnormal deposition
of radinactivity

5. Thresdolding
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Fig. 5 Off-line correction of non-uniformity of sensitivity in RI imaging
A) Scintiphoto after uniform exposure with ?'Am band source scanning revealed non-uniformity of
B) A brain scintiphoto under bad condition of unadjusted
sensitivity resembles abnormal case. C) A brain scintiphoto data (B) was divided by sensitivity

sensitivity of scintillation camera.

data of camera (A). The result shows normal

better quality.
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Fig. 6 Contour presentation of the organ (On-line
smoothing plus Off-line processing)
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Fig. 7 Coupling of 4,096-word multi-channel
analvzer to isosensitive scanner.

Fig. 8 A shows unprocessed original image of the '*®Au colloid scan; B, region of interest was set
up by the light pen for covering the entire liver, summed counts was 18,147; C, summed counts
of the spleen 10,366. Spleen/liver ratio 0.57.
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Fig. 9 Pancreas scan with "*Se-selenomethionine. A is original image. In B the region of interest

was set up for the pancreas; in C the liver. Total counts of pancreas area was 2,189, liver area

15,018.
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Fig. 10 Cardiovascular flow study with **®mT¢ 1.V,

injected bolus (Pho/Gamma Data-store/Playback
System). Areas R and L were selected on the
image playing back on the persistence scope.
The image is the right oblique view. The dilu-
tion curves in the right and left chamber were
obtained separately through ratemeter-recorder
systems.
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Fig. 11 The cerebrovascular flow study the **=Tc

[.V. injected bolus.

A) Transit time activity histogram. B) Smoothed
(statistically average) and differentiated. From
fig. 11 (B) mean transit time can be estimated
very precisely.
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