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Quantum jumps in scientific advancement are often 
spawned by the development of new methods of 
measurement. Novel instruments, in particular, usher 
in modem methods to generate data that lead to dis- 
coveries of fresh relationships among fundamental 
quantities, and these frequently result in practical 
benefits in important fields such as health care. 
Dr. Anger was born May 24, 1920 in Denver, 

Colorado, and received his elementary and high 
school education in Southern California. As an un- 
dergraduate in electrical engineering at the Univer- 
sity of California, he demonstrated an innovative 
prowess that presagcd the beginning of his impact 
on nuclcar medicinc lcss than a dccadc latcr. In I942 
he devised and built a 1-psec, 10.000-volt. 10-amp 
pulser for usc in radar; this was rcfcrrcd to later in 
a textbook on pulse generators as “the Anger cir- 
cuit”. The same circuit has been uscd by the British 
in somc of their pulse generators. 

After graduation, Hal scrvcd on thc staff of thc 
Radio Rescarch Laboratory of Harvard University. 
July 1943 through 1945, where he worked on radar 
and the reduction of its susceptibility to jamming. 
His relationship with the Donner Laboratory of 

Medkal Physics and Biophysics at the University of 
California in Berkeley began in February 1946 when 

he took up a position in association with Prof. Cor- 
nelius Tobias. Elevcn publications appcared during 
the next dozen ycan in which Tobias, Anger. Dr. 
John Lawrence, and others explored thc usefulness 
of beams of high-energy protons, deuterons, and ‘He 
ions in radiation therapy, especially for delivering 
highly localizcd radiation to thc pituitary gland. 

Simultaneously, Hal took up thc dcvelopment of 
improved ways for the quantitativc measurement of 
radioactive samples. Out of thesc endeavors came 
the first well-type, thallium-activated sodium iodide 
crystal detector in 1951. which was dcsigncd for the 
assay of samplcs containing nuclides that emit gamma 
rays. Bccausc of its high cfficicncy. thc case of prcp- 
aration of samples. and the rclatively high counting 
geomctry. this dctcctor soon hccanlc thc standard 
one for thc assay of many millions of samplcs an- 
nually. 

In 1952, Angcr publishcd Ihc “USC of a Gamma- 
Ray C;inlcra for in Vivo Studicb”. This was his first 
effort to imagc thc distribution of “‘I in functioning 
thyroid mctastascs in tone in living paticnts by means 
of a gamma-ray camcra dcvicc. A 3-mm pinhole in 
a lead shield was 20 cm from a photographic plate 
placed in contact with a Nal(TI) intensifying screen. 
A useful image was obtained from a I-hr exposure 
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when the l r l I  density in a metastasis was about 1 
mCi/cm2. Although this instrument required such 
large amounts of radioactivity as to prcclude its use 
for mapping distributions of gamma-ray emitters ex- 
cept for patients receiving large therapeutic doses 
of ls*I, it nevertheless served to point the way for 
the development of Anger’s much more sensitive scin- 
tillation camera 5 years later. 

Anger also devised novel scanners for gamma-ray 
emitters. He built the first whole-body scanner and 
published his “Multiple Scintillation Counter In Vivo 
Scanner” in 1953. Ten directional scintillation de- 
tectors scanned across the patient and mapped the 
location of gamma-ray-emitting nuclides in a strip 
about 7 in. wide. When adjacent strips were assem- 
bled, the head-to-tw distribution in the entire patient 
was obtained in about 45 min. Complete whole-body 
pictures of patients with thyroid carcinoma were 
made with this scanner; and several metastases that 
took up I3’I were found by means of it. 

Hal Anger invented his now familiar scintillation 
camcra in 1956. It took many months of effort to 
obtain satisfactory pcrformance. after which it was 
described in a publication in January 1958. Here he 
demonstrated his ability to relate his basic back- 
ground in electronics to nuclear physics and optia.  

Hal displayed his original scintillation camera, 
which was equippcd with a Nal(TI) crystal only 4 
in. in diameter that was viewed by seven phototubes 
at the meeting of the Society of Nuclear Medicine 
in Los Angeles in June 1958 and at the AMA Con- 
vention in San Francisco shortly thereafter. 

Efforts to interest several manufacturers of nuclear 
medical instruments to make the scintillation camera 
were unsuccessful until May 1960 when Nuclear- 
Chicago contracted to duplicate an 8-in. camera 
Angcr had just built. This first industrially made 
scintillation camera was installed in the Ohio State 
Univcrsity Hospital in Septembcr 1962. 

I n  1963, Dr. Anger completed construction of a 
still larger scintillation camera employing a 1 Ib5-in. 
crystal. AI just this time, Dr. Alcxandcr Gottschalk 
accepted a staff position at Donner Laboratory, and 
he elected to devote part of his time to demonstrating 
the clinical applications of the scintillation camera. 
As a result of this collaborative effort, several papers 
appcarcd in the literature that established the clini- 
cal usefulness of thc camera. 

Nuclear-Chicago introduced its version of a 12-in. 
camera at the meeting of thc Society of Nuclear 
Mcdicine in Junc 1964, in Bcrkcley. During the 
dccadc sincc then, thousands of scintillation cameras 
have been installed in medical institutions in this 
country and abroad and many manufacturers produce 
them in several counrries. Many millions of patients 

benefit annually from studies performed with these 
instruments. 

This discovery has literally turned much of medi- 
cine “inside out”. The instrument rapidly images the 
distribution of gamma-ray-emitting substances in pa- 
tients as did the earlier rectilinear scanner. These 
images aid physicians in diagnosis because they re- 
veal abnormal anatomical relationships, as well a~ 
deviations from normal physiological or biochemical 
processes caused by disease. A principal advantage 
of the scintillation camera, however, is that it re- 
mains stationary and it views all of the subject area 
simultaneously. This permits sequential pictures to 
be made at rates as high as one each second and to 
show the movement of gamma-ray emitten within the 
patient. Not only arc studies of rapid dynamic proc- 
esses possible, but higher sensitivity is obtained than 
when rectilinear scanners are used. This either per- 
mits improved statistics or a reduction in patient 
dosage. Improvements in performance of the scin- 
tillation camera during the past decade have resulted 
in resolution that matches or is often superior to 
that of rectilinear scanners. In addition, the camera 
head may be oriented in any direction to fit the needs 
of the physician in practical clinical studies. 

Professors Segri? and Seaborg generated ” n m M ~  
with the cyclotron in Berkeley in 1938 and found it 
decays into 6-hr w’’Tc. The potential usefulness of 
this genetic relationship and of the 140-keV gamma 
rays emiaed by the ”Tc daughter were presented at 
the meeting of the Society of Nuclear Medicine in 
Berkeley in 1964 by Dr. Paul Harper, the recipient 
this year of the Paul C. Aebersold Award. The 
matching of this nuclide with the scintillation cam- 
era has been highly fruitful. This has been demon- 
strated abundantly during the intervening decade. 
Estimates are that this combination is used in diag- 
nostic studies which now involve more than 10% 
of all patients hospitalizcd in the United States. 

Anger’s multiplane tomographic gamma-ray scan- 
ner embodies another example of his capacity to 
integrate physics and enginecring in the scrvicc of 
medicine. Here he placed a focused collimator on 
his scintillation camera and scanned its mechanically, 
in a rectilincar manner, and in synchronism with an 
ingenious optical system. The result is that six read- 
out pictures arc obtaincd from a single scan, each of 
which is focuscd at a diffcrcnt lcvcl within the pa- 
tient, the focal planes usually being separated by 
about an inch. Thus. the physician is provided with 
six tomographic imagcs that show him concentrations 
of radionuclidcs not only in the conventional two 
dimensions but in the third dimension as well. This 
has proven to be especially helpful in evaluating 
tumors in the skeleton using ””’Tc-labeled bone 
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scanning agents. Another important use is for re- 
gional and whole-body surveys for soft-tissue tumors 
after administering “‘Ga or other radionuclides which 
emit gamma rays having similar energies. 

Hal’s whole-body scanner Mark 11, which he d e  
scribed to the Society of Nuclear Medicine in 1966, 
is an improved version of the one he built in 1953. 
With it, one may image the distribution of gamma- 
ray emitters in the entire human body in as little as 
45 sec. The patient is carried on a bed which movca 
mechanically over 64 separate scintillation detectors 
that are arranged in four rows of 16 each. Any one 
of three different collimators may be used with each 
detector to achieve directionality. ”be image data 
either are recorded on film or fed to a computer. A 
transmission image of the patient is obtained simul- 
taneously by absorption of 60-keV photons emitted 
from a source of 2*1Am mounted on the ceiling above 
the array of scjntillation detectors. Pulse-height se- 
lectors are used to separate the transmission and 
emission data. 

No single person has been as successful as Hal 

Anger in interrelating physics with nuclear medicine 
through sound engineering principles and practice. 
Recognition of his inventiveness was reflected in his 
receiving the John Scott Award in 1964 for his dis- 
covery of the positron scintillation camera. In  1 9 6 6  
67 he held a Guggenheim Fellowship; and in 1971 
he was chosen to be an honorary member of the 
Gaellschaft ftir Nuklearmedizin. Ohio State Univer- 
sity conferred on Hal Anger the honorary degree, 
Doctor of Science, in 1972 in recognition of his being 
an “imaginative and innovative biomedical engineer 
whose intuition and inventions integrating nuclear 
physics with medicine have touched much teaching 
and research worldwide to the benefit of many mil- 
lions of patients each year”. 

The Society of Nuclear Medicine symbolizes its 
appreciation of the many contributions and inven- 
tons of nuclear medical instruments made by Dr. Hal 
Anger by bestowing upon him its 1974 Nuclear 
Medicine Pioneer Citation. 

WILLIAM G. MYERS 
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