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From the NMRO President BIOGRAPHICAL SKETCH

Alexander Antoniou, MD, 
MA

Dear Colleagues,
 This is the last Scintillator for this term as we prepare to 
welcome the new executive officers and board of director 
members who will begin their yearlong term following the 
annual NMRO luncheon meeting in Baltimore on June 8, 
2015 from 11:30AM-1PM. 
 This past year has been a productive one for 
our group, and key changes have been made that I  
believe will set us up for further success in the  
future. Since this is a resident-run organization, many of 

us eventually graduate and move on to join committees at both ACNM and/or 
SNMMI. However, we remain pillars of support for the resident organization and 
will always serve as “alumni”. This sense of community is part of what makes this 
a great organization to be a part of. 
 Below is a list of highlights of some of our accomplishments this past year:

• Education: Free case reviews (IMAIOS platform); board preparation 
question bank (official release in June, 2015); 4-part MRI Webinar  
series; and new recommended reading list and updated online  
resources. In the long-term, we also plan to have a searchable and  
organized section (similar to a wiki) for all our educational articles, graphs, 
and tables. 

• Virtual Journal Clubs: Free journal club presentations on Ga68 PSMA agents, 
3-phase bone scans, and cardiac sarcoid. These are recorded and can be 
viewed again during a program’s journal club conference. 

• Quarterly Newsletter: The Scintillator, the resident newsletter is filled 
with educational and news articles as well as fun puzzles for our  
community that were put together by our board of directors. 

• Membership: Effectively more than doubled our resident membership; we  
removed the application fee for all residents; and we participated in multiple 
domestic and international membership drives.

• Social Media: We have tripled the number of Facebook users and our  
facebook page actively engages 700-800 members.

• Resident Webpages: Updated and continue to update resident  
educational and career resources all while also improving our user  
interface. 

• NMRO Externships: AMA-WPS, AMA-YPS, and SNMMI-YPC. 

• Reorganization: Modified bylaws and provided online access; we  
are more actively involved with ACNM internship and mentorship  
processes; and we nominated multiple resident members to join ACNM 
standing committees. 

• Finance: With the guidance of the NMRO mentor, Dr. Dadparvar, a  
resident fund is being established to increase the scope and depth of resident 

 Lida Jafari MD 

 Lida Jafari MD, the new representative to 
International Affairs Committee of the ACNM, 
is completing the second year of NM residency 
in the program at Greater Los Angeles Veteran  
Affairs/UCLA. Prior to nuclear medicine residency, 
Dr. Jafari completed a year of general surgery 
in the Yale affiliate, St Mary’s Medical Center,  
Connecticut. Dr. Jafari’s academic background  
included research in the physiology of tissue  
perfusion and the impact of negative pressure 
wound management. She also participated in  
gastrointestinal studies. 
 While a resident, Dr. Jafari has embarked 
on a research program focused on diagnosis of  
metabolic cerebral changes in different settings 
using PET CT scan, which was presented at the 
mid winter meeting of SNMMI. Dr. Jafari’s career 
goal is to seek an academic position specializing in 
brain imaging. 
 Role in the International Affairs ACNM  
Committee: 
 As a new representative to the international 
affairs committee of the ACNM, I hope to engage 
many residents from other countries in attending 
meetings of our society. I will emphasize the  
opportunity to exchange information on different 
healthcare delivery systems, encourage participa-
tion in social events and solicit abstracts for scien-
tific meetings.
 It would be a pleasure to welcome our inter-
national colleagues to the residents’ presenta-
tions award reception at the mid-winter SNMMI  
meeting. Working with my colleagues on the  
committee I hope to organize a dinner for both  
international and US residents at the annual  
meeting. 

Continued on page 3. From the NMRO President.
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Radium-223 dichloride:  Melts in your bones, not in your hands. 

Lesley Flynt, MD

 Since breaking onto the market in 2013, 
Radium-223 dichloride (Ra-223), trade name 
Xofigo®, has made quite an impact on the 
treatment of castration-resistant prostate 
cancer (CRPC) with symptomatic bone me-
tastasis.  Within our institution alone, there 
have been patients who were brought in for 
therapy, wheelchair bound, and, following 6 
treatments of Ra-223, were able to walk out 
of the hospital on their own two feet.  While 
not all receiving Ra-223 are so fortunate, the 

example below demonstrates one such patient; a 59 year old male 
with CRPC and symptomatic bone metastases at initiation of Ra-223 
therapy (Figure 1A).  After 5/6 treatments with Ra-223 therapy (Fig-
ure 1B), the bone scan clearly shows fewer foci of osseous metasta-
sis, over the course of therapy.

 The effectiveness of Ra-223 was first demonstrated in the phase 
III ALSYMPCA trial which was a randomized, double-blind, placebo-
controlled study, of over 900 patients, comparing the efficacy and 
safety in two groups of patients, both receiving the best standard of 
care but with the addition of Ra-223 in one group, versus a placebo 
group receiving no Ra-223.  When it was recognized that the overall 
survival had improved in the Ra-223 group, the trial was brought to a 
halt, and all patients were placed on the Ra-223 therapy.  The overall 
survival in the Ra-223 group was approximately 15 months, com-
pared to 11 months in the placebo group.  More importantly, not only 
was overall survival improved, there were also a significant percent-
age of patients who reported improvement in secondary outcomes, 
including quality of life (1). The median time to first symptomatic 
skeletal event was 15.6 months in the Ra-223 group vs. 9.8 months 
with placebo (1).
 Radium-223 is primarily an alpha particle emitter (95.3%), which 
possesses high energy (5780 keV), a short path length of less than 
100 micrometers (i.e. 10 cell diameters), and a reasonable half-life 
of 11.4 days (2).  A tiny fraction of beta and gamma emission occurs 
(3.6% and 1.1%, respectively).  The gamma emission allows Ra-223 
to be measured in the dose calibrator. Radium, like calcium, can 

Figure 2: Mechanism of the localized effects of alpha-particle therapy (Ra-223) on 
bone turnover (e.g. metastasis); modified from AACR and Henriksen, G., et. al. Cancer 
Res. 2002(4).

carry a +2 charge, which causes it to act as a calcium mimetic, and 
neatly fits into the chemical structure of most molecules containing 
calcium (2,3).  Ra-223 can therefore be taken up into bone where it 
forms complexes with hydoxyapatite crystals, predominantly at sites 
of high bone turnover, as occurs in osseous metastasis.  The high 
linear energy transfer of Ra-223 (80 keV/uM) is thought to lead to a 
high frequency of double-strand DNA breaks, which ultimately re-
sults in cell destruction (4), melting away new bone associated with 
osteoblastic metastases.  The short path length of alpha radiation 
has the advantage of minimal toxicity to normal tissue and bone 
marrow and no need for patient isolation.

 Currently, Ra-223 is only indicated in patients with CRPC, with 
symptomatic bone metastases and no known visceral metastatic dis-
ease (5), yet its promising effects in these patients may give hope for 
a broader spectrum of treatment for other malignant diseases which 
have a high prevalence of osteoblastic osseous metastatic disease.
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Figure 1A: Bone scan of a CRPC patient 
with symptomatic osseous metastasis 
at initiation of treatment with Ra-223 
therapy.

Figure 1B: Bone scan of the same  
patient after 5 of 6 treatments with Ra-
223 therapy.
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activities for many years to come.
• Programming: Many residents met informally in the mid-winter 

meeting, and will meet again over the course of several exciting 
planned networking events during the annual meeting.

 I thank the hard-working residents and the ACNM staff and 
mentors who have made it possible to affect change. Please join 
me in the last few events scheduled for this term, which include 
the final MRI webinar in the series scheduled for noon EST on 
June 16, 2015, as well as the YPC/NMRO networking event, YPC/
NMRO knowledge bowl and luncheon, and the NMRO networking  
luncheon. 
 This year’s NMRO luncheon theme is the business of medicine 
as it pertains to our residents and fellows. We will host Dr. Tatianie 
Jackson, chief Nuclear Medicine resident at Stanford University 

Medical Center, and current board member of the NMRO, who will 
share her knowledge and experience on the Nuclear Medicine job 
market. Also this year, we have the pleasure of inviting Mr. Virgil 
Hughes, a financial advisor at Larson financial group (larsonfinan-
cial.com), one of the fastest growing RIA firms, who will talk to us 
on the 5 things every resident should know before entering practice. 
Both are sure to be beneficial talks as we plan our futures. 
 Thank you for electing me President of NMRO. It has been a 
pleasure serving you and an invaluable learning experience. Re-
member to follow us on facebook.com/ACNM.NMRO for the latest 
updates. 

Warmest Wishes,
Alex Antoniou

From the NMRO President continued from page 1.

Match the mini pictogram of a nuclear medicine 
imaging sign to it’s corresponding cause/ diagnosis.  
Each answer may only be used once.

1.  Very low probability of PE.

2.  Urinary incontinence.

3.  Paget disease.

4.  Complicated acute cholecystitis.

5.  Hypertrophic pulmonary osteoarthropathy.

6.  Hypercalcemia.

See Answers on page 4.
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A. Abraham Lincoln sign → Paget disease of mandible.

B. Lollipop sign → Hypercalcemia.

C. Rim sign → Complicated cholecystitis.

D. Stripe sign → Very low probability PE.

E. Hot boot sign → Incontinence after bone scan.

F. Tramline sign → Hypertrophic pulmonary osteoarthropathy.

Emilio G. Segrè 
(The man who discovered Technetium)

 Emilio Segrè was born in Tivoli, Rome, on February 
1st, 1905, as the son of Giuseppe Segrè, industrialist, and  
Amelia Treves. He went to school in Tivoli and Rome, and  
entered the University of Rome as a student of engineering in 
1922. In 1927 he changed over to physics and took his doctor’s 
degree in 1928 under Professor Enrico Fermi, the first one who 
sponsored him.
 Segrè was appointed assistant professor of physics at the 
University of Rome in 1932 and worked there until 1936,  
becoming one of the Via Panisperna boys. From 1936 to 
1938 he was Director of the Physics Laboratory at the Univer-
sity of Palermo. After a visit to Ernest O. Lawrence’s Berkeley  
Radiation Laboratory, he was sent a molybdenum strip from the  
laboratory’s cyclotron deflector in 1937 which was emitting 
anomalous forms of radioactivity. After careful chemical and 
theoretical analysis, Segrè was able to prove that some of the  
radiation was being produced by a previously unknown element, 
dubbed technetium, which was the first artificially synthesized 
chemical element which does not occur in nature.
 At the Berkeley Radiation Lab, Lawrence offered Segrè a job 
as a research assistant—a relatively lowly position for someone 
who had discovered an element—for US$300 a month for  
six months.Working with Glenn Seaborg, Segrè isolated the 
metastable isotope technetium-99m. Its properties made it ideal 
for use in nuclear medicine, and it is now used in some ten 
million medical diagnostic procedures annually. Working with 
Alexander Langsdorf, Jr., and Chien-Shiung Wu, he discovered 
xenon-135 which later became important as a nuclear poison 
in nuclear reactors.
 Segrè became the head of the Manhattan Project at Los  
Alamos laboratory’s P-5 (Radioactivity) Group, which formed 
part of Robert Bacher’s P (Experimental Physics) Division. He 
returned to Berkeley in 1952 and Chamberlain and Segrè were 
awarded the 1959 Nobel Prize in Physics for their discovery of 
antiproton.
 Segrè died of a heart attack at the age of 84 while out walking 
near his home in Lafayette. Active as a photographer, Segrè took 
many photos documenting events and people in the history of 
modern science. After his death many of his photographs were 
donated to the American Institute of Physics, which named its 
photographic archive of physics history in his honor.

Sources:	nobelprize.org,	wikipedia.

PICTOGRAM ANSWERS

Clinical Case - Fibrous Dysplasia
By: Rafay Ahmed and Mehdi Djekidel

History: A 25 year old female with complains of  
extremities pain. On physical examination, she has 
hyperpigmentation of her mouth, which on further  
examination and biopsy were found to be benign. She 
has cafe-au-lait spot on posterior side of right leg.

To view this issues clinical case, please visit the ACNM 
Website at www.acnmonline.org/clinicalcases. 

http://www.acnmonline.org/clinicalcases

