
My mother always encouraged me to become a physician, 
and in high school, I enjoyed chemistry, physics, and 
mathematics. However, during medical school in Iran, I 
was disappointed and frustrated by the lack of a scientific 
approach in medicine. 

I immigrated to the US in 1966 and trained in Internal 
Medicine before deciding on a final specialty. During 
this period, I became aware of applications of hardcore 
sciences in an evolving new specialty:  nuclear medicine. 
I was also interested in medical imaging because of my 
desire to use spatial cognition to practice medicine. In 
1969, I learned of Henry Wagner’s textbook and found 
that the field was very much in line with my interests. 
This specialty seemed perfect for me! 

So, I enrolled in a NIH-funded Nuclear Medicine training 
program at the University of Pennsylvania. My mentor, 
David E. Kuhl, played a major role in exposing me to the 
great potential of this discipline. Dr. Kuhl was the pioneer in 
introducing tomography based on single gamma emitters 
such as Technetium 99m-labeled compounds. At that time, 
we were primarily interested in detecting blood-brain-
barrier abnormalities since that was the only possibility 
with the SPECT instruments at Penn. The introduction 
of contrast enhanced CT by Hounsfield in 1973 made us 
aware of the limited applications of SPECT as a powerful 
modality. In December 1973, David Kuhl, Martin Reivich, 
and I discussed the potential of using positron emission 
tomography (PET) to enhance our ongoing research. At that 
time, C14-deoxyglucose was being used to assess glucose 
metabolism by autoradiographic techniques in animal 
models at Penn and the NIH. Therefore, we decided to 
pursue an approach that would allow labeling deoxyglucose 
with a positron emitting radioactive element such as C11 
or F18. We approached Dr. Alfred Wolf at Brookhaven 
National Laboratory (BNL) who found the idea interesting, 
which eventually led to synthesizing Fluorodeoxyglucose 
(FDG) and transporting it to Penn for the first human 
study in 1976. My colleagues and I performed the first 
tomographic images of the brain as well as the total body 
with planar imaging (with a rectilinear scanner), starting 
a new era in medical imaging. I continued working with 
colleagues at BNL to generate pilot data in applications of 
FDG in various neurological disorders. The instruments 

employed to conduct these preliminary studies were 
designed by Dr. Ter-Pogossian at Washington University. 
Later, we were able to synthesize FDG at Penn by using 
a tandem accelerator initially, and then by installing a 
standard cyclotron by 1985. Establishing a major NIH-
funded PET center at Penn substantially enhanced our 
abilities for research over the next 4 decades. I recruited 
Gerd Muehllehner who was interested in scintillation-
based PET imaging, which allowed us to image the entire 
body with PET tracers. 

Our initial research studies dealt with Alzheimer’s Disease 
and several other neurological disorders. We along with 
colleagues at NIH were also the first to use FDG to image 
brain tumors and initiate the path for employing FDG 
in other malignancies. By the early 1990s, investigators 
around the world could employ PET for assessing a variety 
of malignancies. I also realized the importance of FDG 
in inf lammatory disorders including bacterial infection, 
especially in the musculoskeletal domains. During the 
past 20 years, my research activities have expanded to 
detection and characterization of atherosclerosis in normal 
aging as well as patients with high risk for this serious 
disease. While our initial research dealt with detection 
of inf lammatory plaques with FDG, we have recently 
realized the potential of 18F-Sodium Fluoride (NaF) for 
detecting molecular calcification in the coronary and 
carotid arteries. 

In addition, we have applied novel techniques for 
quantifying tracer uptake in numerous settings. We have 
developed novel approaches to generate a single number 
for assessing global disease activities in many diseases 
and disorders. 

My career in Nuclear Medicine has been extremely 
rewarding and has brought me back to my dreams in 
high school and in medical school. In my view, molecular 
imaging with PET (combined with CT or MRI) will remain 
the most powerful methodology in medicine for the 
foreseeable future. These techniques will help in applying 
ef fective patient care, better understanding of body 
function and developing the most useful drugs and 
treatments. Therefore, I am very grateful to those who 
led me to this path. 
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