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FROM THE PRESIDENT

 Research is one of the three wings of 
nuclear medicine, in addition to imaging and 
therapy. As future leaders of the specialty, 
our involvement in research is paramount. 
Involvement can mean working with new 
radiopharmaceuticals, protocols, changes in 
clinical applications, quality control and so 
on. Thus, documentation of research in the 

BASICS OF ABSTRACT WRITING

Erica Cohen, DO, MPH

 Since our last issue, we have been work-
ing earnestly to bring you some exciting new 
perks within the NMRO!
Our webpage now offers the following:
• A list of websites offering daily job notifi -

cations through your email
• Virtual Journal Club recording on “The 

Great Amyloid Imaging Debate” 
• New board review questions

• Current and past issues of the Scintillator
• Case of the month, submitted by NMRO members like you!
 We are in the process of collecting employment information 
from nuclear medicine graduates via a survey, which was distrib-
uted to the YPS section and advertised on our Facebook page. 
The survey is designed to get an accurate picture of how many 
residents are employed within nuclear medicine, as well as identify 
hospitals or radiology residency programs that are open to hiring 
nuclear medicine physicians. Please encourage graduates that you 
know to complete our survey! (http://www.surveymonkey.com/s/
WG8KM6Q)
 Our international relations committee has been working dili-
gently to open communications between American and interna-
tional residents. So far, we have begun discussions with Canada, 
Europe and Brazil! We believe we have a lot to learn from our inter-
national comrades and are looking forward to extending that rela-
tionship in the near future.
 Along that same line, we are very excited about the upcoming 
ACNM Annual/SNM Mid-Winter meeting in New Orleans on January 
24-27! As part of the Sino-American conference, we will be hosting 
a panel discussion on training, education and research in China and 
how they compare to what we do here in the United States. Don’t 
forget to attend the ACNM Banquet that Thursday night, when we 
will be awarding your colleagues’ winning abstracts with travel grants, 
best essay awards and the grand prize: a two-week trip to China! 
Registration for the meeting is available online at www.snm.org.
 I would like to thank the NMRO Board of Directors for their hard 
work and commitment over these past few months. I know we are go-
ing to have an amazing year! And to the general membership: please 
feel free to contact myself or any of the board with your comments, 
questions or concerns. We could always use a few extra helping 
hands! You can fi nd our contact information within this newsletter. 
 Wishing you all a happy holiday season!

Most sincerely,
Erica J Cohen, DO, MPH—NMRO President

Chaitra Channappa, MD

form of a manuscript and scientifi c writing has to be mastered.
 In this article, we learn basics of writing a scientifi c abstract. 
It contains four parts: objective, methods and materials, results 
and conclusion. An abstract becomes meaningful only if all four 
parts are well executed. In many circumstances only the abstract 
is read and can have a great impact in refl ecting the quality of the 
study. 
 Objective: This section describes the goal of the study, the 
question that needs to be answered. This is the most important 
section of an abstract as it draws the attention of the reader. It 
should refl ect the uniqueness and novel idea behind the study 
and its clinical application. 
 Methods and materials: The study design is described under 
this section. The reader usually wants to know the similarities or 
differences between the methodology utilized in the study and the 
clinical scenario he or she is dealing with so that the results of the 
study can be applied at his or her workplace. It is important to be 
specifi c and succinct. 
 Results: Study results should be given out in a complete and 
logical manner, pertaining to the objective. It is often helpful to 
generate sensitivity, specifi city, negative and positive predictive 
values of the study component. This provides objective informa-
tion for the reader for evidence-based practice.
 Conclusion: Under this section, the writer should try to 
answer if the objective was achieved. An effort has to be made to 
identify the limitations or biases related to the study. Acknowledg-
ing these factors helps others when thinking about extending the 
study prospectively or retrospectively.
 An abstract needs to grab the readers’ attention, succinctly 
explain how the study was conducted, what data were collected 
and the bottom line. Paying attention to each of the four sections 
of the abstract may take time but is worth the effort as this may 
be the only work your readers will see.

Chaitra Channappa, MD
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Case Report: Coughing up yellow, what is going on?
Niraj R. Patel, MD & Karen Ayres, MD
 A 23-year old male with right pneumothorax and liver lacera-
tion after gunshot wounds was treated with multiple surgeries in-
cluding hepatorraphy, percutaneous drain catheters (of abdomi-
nopelvic and intrahepatic fluid collections), and antibiotics. Six 
days after discharge, the patient returned with fever and chills.  
Initial CT exam (not shown) revealed a new hepatic dome ab-
scess. A new drain catheter was placed percutaneously. 
 The patient continued developing increasing leukocyto-
sis and worsening cough, and a repeat CT exam (not shown) 
showed a new consolidation in the right lower lung in addition to 
the hepatic dome fluid collection with drain catheter in place and 
pericholecystic fluid and irregular walls concerning for gallblad-
der inflammation/infection. 
 The patient then developed cough productive of yellow spu-
tum, which raised suspicion of bile.  Radionuclide hepatobiliary 
(HIDA) scan with SPECT revealed (1) continuous bile accumula-
tion at the hepatic dome, (2) bile reflux into the stomach, and 
(3) tract of bile from the hepatic dome to the right lower lung 
field. Overall impression was hepatic dome biloma with bron-
chobiliary fistula to the right lower lung and aspiration of bile 
into the stomach. Later that day, the pulmonary service collected 
bronchial fluid by bronchoscopy and determined its etiology to 
be bilious based on color and pH. The patient was surgically 
treated, including mesh placement over a diaphragmatic defect, 
and discharged one month later.

DISCUSSION
 Bronchobiliary fistulas are rare, are usually due to biliary ob-

History Corner: Nuclear Medicine and Thyroid Cancer Therapy
 The following dates are taken from the SNMMI website, “Important Moments in the History of Nuclear Medicine”: http://interactive.
snm.org/index.cfm?PageID=1107. Despite recent concerns about the safety of radioiodine therapy for the treatment of thyroid cancer, 
radioiodine has a long history demonstrating its efficacy and safety. It has been used for thyroid therapy for more than 60 years!

1936 John H. Lawrence, the brother of Ernest, made the first clinical therapeutic application of an artificial  
 radionuclide when he used phosphorus-32 to treat leukemia, setting the stage for the utilization of radio- 
 isotopes for cancer treatment.

1946 Samuel M. Seidlin, Leo D. Marinelli and Eleanor Oshry treated a patient with thyroid cancer with  
 iodine-131, an “atomic cocktail.”

1947 Benedict Cassen used radioiodine to determine whether a thyroid nodule accumulates iodine, helping to  
 differentiate benign from malignant nodules.

1951 The U.S. Food and Drug Administration (FDA) approved sodium iodide 1-131 for use with thyroid patients.  
 It was the first FDA-approved radiopharmaceutical.

1964 Paul Harper and Katherine Lathrup developed radiotracers labeled with Tc-99m for the study of brain,   
 thyroid and liver.

Now there are therapies for lymphoma and liver cancer. The future of nuclear medicine therapies isn’t just bright, it’s scintillating!

Continued on page 6. See Case Report.

Static anterior planar image shows uptake in a biloma, the stomach, and in the 
bronchopulmonary fistula to the right lower lobe. 

HIDA SPECT images in the coronal projection clearly shows  the broncho-biliary 
fistula extending from the biloma to the right lower lobe and gastric bile collection. 
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Vice-President External Affairs

Hello, my name is Mickaila Johnston, and despite the sound of my name, I am a 40-something-year-old white 
male with a loving wife and 2 wonderful daughters. I am a third-year resident at the University of Arkansas for 
Medical Sciences. Go Hawgs! However, I am from Bend Oregon. Go Lava Bears! 
 After high school, I enlisted in the U.S. Navy on submarines, mostly out of San Diego. Go Navy! Beat Army! 
Later, I matriculated into a yearlong offi cer accession program, followed by 4 years at Oregon State University. Go 
Beavers! As a Beaver, I studied both in the University Honors College and the Department of Nuclear Engineer-
ing/ Radiation Health Physics. That was followed by Medical School, in Bethesda, MD. The Uniformed Services 
University of the Health Sciences positively shaped my life in more ways than ever imaginable. 
 After graduating medical school and a follow-on year as a pediatrics intern in Virginia, I went back to the 
operational side of the Navy, as a diving medical offi cer. Hoo Yah Deep Sea! My job assignments were with Navy 
EOD and Naval Special Warfare, lasting about fi ve years, in multiple countries. Some were beautiful, some were 
not. Fortunately, in the middle of all of that, my wife Amanda decided to marry me. We now have two wonderful 
daughters and are about to move back out to San Diego, where I will work as a nuclear medicine staff physician.
 If you fi nd yourself in So Cal, drop me a line and we can go surfi ng, go SCUBA diving, eat fi sh tacos, make 
some motors crank, or whatever!

Pura vida!
MJ

 Hello, my name is Gauri Khorjekar, and I am a third-year 
nuclear medicine resident at Washington Hospital Center in 
Washington, D.C. I am a new ACGME residency review com-
mittee (RRC) resident member for nuclear medicine. It is a 
great honor for me to serve as an ACGME RRC member for 
nuclear medicine. 
 Here is an update on the decision in regards to Nuclear 
Medicine’s confl ict with the Diagnostic Radiology core program 
requirements and with the Nuclear Radiology program re-
quirements. The ACGME Committee on Requirements listened 
to testimony from Diagnostic Radiology and Nuclear Medicine 
organizations in addition to all of the written comments and 
attachments that were previously submitted during the 45-
day comment period. Diagnostic Radiology did add some ad-
ditional wording to the core program requirements regarding 
the I-131 therapy in response to the submitted comments. 
Both sets of requirements were reviewed by the Committee on 
Requirements, which made a recommendation to the ACGME 

Board of Directors. 
 Both sets of requirements were approved by the ACGME 
Board of Directors. There is no further recourse in appealing 
this decision. As per the revised ACGME approved require-
ments, Diagnostic Radiology residents are required to have a 
minimum of 3 low dose (≤33 mCi) and 3 high dose ( > 33mCi) 
I-131 therapy cases. For the Nuclear Radiology, there are too 
many revisions to number or identify, as the entire document 
was totally rewritten. A fi nal version of both sets of require-
ments will be available online on the ACGME website in the 
next few weeks. These requirements will be effective July 1, 
2013, in conjunction with the implementation of the Next Ac-
creditation System (NAS) for the Phase I specialties that in-
clude Diagnostic Radiology.

Gauri Khorjekar, MD
ACGME Nuclear Medicine RRC member

Washington Hospital Center
 

ACGME Update

Vice-President Internal Affairs

 My name is Emeka Onyedika. I grew up on Staten 
Island, NY, and I attended medical school at Albany 
Medical College. I got into nuclear medicine while tak-
ing time off from my general surgery residency for re-
search. I was actually looking to switch residencies or 
leave medicine altogether when I was encouraged to 
look into nuclear medicine. 

 After shadowing the attendings and rotating radi-
ology residents at my hospital, I decided to apply for 
a residency position, and I was fortunate enough to 
receive one at the Montefi ore Medical Center/Albert 
Einstein School of Medicine program in the Bronx, NY, 
where I am currently completing my third and fi nal 
year.

Mickaila Johnston, MD, DMO

Chukwuemek Onyedika, MD



N M R O

4 www.acnmonline.org

 A major breakthrough in the imaging of patients with  
dementia is the development of amyloid-specific PET trac-
ers. FDG PET imaging is still the key imaging used to evaluate 
dementia by evaluating brain metabolism. However, it is most 
helpful to diagnose late-stage Alzheimer’s disease (AD) when 
there has been significant loss of brain tissue and function. Dif-
ferentiating between different etiologies of dementia at an early 
stage is challenging. Availability of the amyloid-specific PET 
tracers will change the scenario, as imaging with these tracers 
can identify early amyloid deposition. As amyloid deposition is 
one of the key molecular events in AD, imaging with amyloid-
specific tracers can be used to quantify the brain amyloid load 
to help in diagnosis and probably in management of AD. In 
frontotemporal dementia, amyloid deposition does not play any 
role, and there is no increased uptake of PET tracers. However, 
in Lewy body disease there is increased amyloid deposition, and 
expectedly, imaging with amyloid-specific PET tracer demon-
strates higher uptake in cortical tissues. 
 Until recently, the only available agent for amyloid imaging 
was carbon-11 labeled Pittsburgh compound. Due to extremely 
short half-life (20 min) of carbon-11, imaging with PiB needs an 
onsite cyclotron. Extreme research efforts were made to develop 
a PET tracer with long half-life, particularly with F18. The FDA 
has recently approved fluorine-18 labeled Florbetapir (Amyvid) 
for imaging of amyloid in AD. Several other fluorine-18 labeled 
amyloid tracers (flutemetamol, florbetaben) are in the pipeline 
for FDA approval. We will review key facts about these new am-
yloid-specific PET tracers here.
 Pittsburgh compound B (PiB): The PET tracer that has been 
used most widely in research involving amyloid imaging is car-
bon-11 labeled PiB, a benzothiazole derivative. Even though 
there is extensive research experience with the C-11 labeled 
PiB, it did not gain widespread clinical use due to very short 
half-life (20 minutes) of the tracer, necessitating an on-site 
cyclotron. PiB specifically binds to fibrillary amyloid but not to 
neurofibrillary tangles or soluble amyloid. Even though there is 
nonspecific binding to the white matter, increased cortex-spe-
cific binding is seen in patients with AD. Uptake in the cer-
ebellum is typically used as a reference point. Cortical binding 
in healthy adults is less than 1.5 times the cerebellar uptake. 
However, cortical uptake in normal people is highly variable and 
changes with age. With results similar to those of autopsy stud-
ies, cortical PiB binding increases from 10% in healthy patients 
without AD of < 70 years age to approximately 30-40% at the 
age of 80 years or older. The reason for this increasingly higher 
uptake is not clear. 
 Fluorine-18 labeled Amyloid tracers: Three fluorine-18 la-
beled tracers have been extensively studied in clinical trials. 
These tracers have high affinity binding to fibrillary amyloid 
similar to the PiB, with very high initial brain uptake and gradual 
wash out of unbound tracer from areas of brain that do not con-
tain fibrillary amyloid. There is nonspecific uptake in the white 
matter, much more avidly than PiB. Most of the injected trac-

Amyloid-Specific PET Imaging
ers are excreted through hepatobiliary and GI clearance. The 
remaining portion is cleared through the kidneys.
 Florbetapir (Amyvid): Florbetapir is a styrylpyridine deriva-
tive, also known as AV45. Imaging is typically obtained 50-70 
minutes (avg. =60 minutes) after injection. Typical injection 
dose is 300 MBq, with effective radiation dose 5.8 mSv. Pa-
tients with AD have higher cortical uptake of the tracer than 
healthy subjects. However, there is a trend of higher cortical 
biding in older people even without AD. One of the clinical tri-
als demonstrated excellent correlation of pre-mortem florbetapir 
uptake in terminally ill patients with AD with postmortem patho-
logic staining of amyloid. 
 An important thing to remember about florbetapir scans is 
that a positive scan does not establish the diagnosis of AD; in-
stead, it demonstrates the amyloid load in the brain tissue. On 
the other hand, a negative florbetapir scan in a patient with de-
mentia indicates insignificant amyloid deposition and decreases 
the likelihood that AD is the cause for cognitive decline. This is 
clear from the proposed indication of florbetapir as filed in the 
new drug application (NDA) for FDA approval: “Florbetapir F 18 
Injection is a diagnostic radiopharmaceutical indicated for Posi-
tron Emission Tomography (PET) imaging of β-amyloid aggre-
gates in the brain. A negative florbetapir-PET scan is clinically 
useful in ruling out the presence of pathologically significant 
levels of β-amyloid in the brain.”
 Florbetaben: Florbetaben is a stilbene derivative and is 
closely related to florbetapir. Unlike florbetapir, this compound 
washes out slowly, allowing an excellent imaging window as 
long as 130 minutes after injection. The typical dose for imag-
ing is 30 MBq and imaging can be acquired between 90 to 130 
minutes. The effective dose is about 4.4 mSv. In a large phase 
II study; it has been shown that the diagnostic sensitivity for 
probable AD is approximately 80%, and the specificity is 91%. 
Similar to florbetapir, the cortical uptake of florbetaben is higher 
in patients with AD compared to the normal healthy controls. 
 Flutemetamol: Flutemetamol is a 3` fluoro derivative of PiB 
(a benzothiazole compound). Typically imaging is obtained 
80–100 minutes (avg. 90 minutes) after injection. The injec-
tion dose is 185 MBq. The effective dose is 6.3 mSv. There is 
reliable quantification of uptake of the tracer in the brain. The 
usual scan time is about 20 minutes. Imaging with flutemetamol 
can reliably differentiate patients with AD from normal healthy 
control with a sensitivity and specificity of 93% each. There is 
excellent correlation between uptake of flutemetamol and PiB. 

Asim Bag, MD



N M R O

Physics Corner: Types of Decay Part I
 Karen Ayres, MD

5www.acnmonline.org www.acnmonline.org

 We have all learned the types of decay, but as with all things 
physics, remembering the details can be tricky. This is a quick 
review of how unstable nuclei decay. All elements with atomic 
numbers (number of protons, Z) greater than 83 are inherently 
unstable due to their large size, as are technetium (Z = 43) and 
promethium (Z= 61). The line of stability shows us that for ele-
ments with a stable state, the heavier they are, the higher the 
neutron-to-proton ratio will be. The graph below shows the line of 
stability in blue progressively further from the black N=Z line with 
increasing Z. The nucleus that is unstable will eject portions of its 
nucleus or gamma energy in an effort to reach stability. Today’s 
physics corner will discuss what happens when an element has 
an unstable neutron-to-proton ratio, including beta decay, posi-
tron emission and electron capture. Part II in the next Scintillator 
will review the reactions of nuclei with an appropriate number of 
nucleons but too much energy (these undergo gamma emission 
and internal conversion). Alpha decay and fission are two ways a 
nucleus can resolve instability related to excessive nuclear mass 
but are not part of everyday clinical nuclear medicine and will not 
be further discussed.
 If a nucleus has too many neutrons, it undergoes beta decay. A 
neutron is converted into a proton and electron, and the electron 
is ejected as beta radiation. The nucleus now contains one fewer 
neutron and one more proton. An antineutrino is also ejected and 
accounts for the remainder of the energy released in the reaction. 
131I, 133Xe, and 89Sr undergo beta decay. Beta decay is what allows 
us to use 131I for the treatment of thyroid cancer and is why we 
have radiation precautions for those patients to prevent radiation 
exposure to other people.
 Nuclei with too many protons undergo positron decay and/ 
or electron capture. In the former, a proton is converted into a 
neutron and a positron, which is a positively charged electron. A 
neutrino is also emitted. Unlike the electron emitted during beta 
decay, which hangs around until it finds a vacancy in an electron 
shell, the positron is almost instantly annihilated when it comes 
into its anti-particle, an electron. Sounds like something out of 
Star Trek, matter annihilating anti-matter—but this is the real-deal 
physics behind positron emission. Following the annihilation reac-
tion, the mass of the electron and positron is converted to energy 
and carried off as two photons with 511 keV, as per Einstein’s E= 
mc2 equation. Positron emitters are used for the aptly named PET 
(positron emission tomography). These include 18F, 15O, 13N, 11C, 
and 82Rb.
 Electron capture is easy to remember: the nucleus literally 
captures an inner-shell electron, and the net effect is that a proton 
is converted into a neutron. Another outer shell electron will fall to 
the inner shell and give off energy as an X-ray. 67Ga and 201Tl are 
examples of elements that undergo electron capture.

 For each process above, do you know what happens to the A, 
N and Z for those elements?
 Next time: Too much energy, what’s a nucleus to do?

Reference: 
Powsner, R., and Powsner, E. Essential Nuclear Medicine Phys-
ics, 2nd ed. Blackwell Publishing, 2006.
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Renal Imaging Agents

Match the mechanism of uptake with the correct renal scintigraphy agent.        
    

1. Cortical Binding (40%)

2. Glomerular filtration (100%)

3. Glomerular filtration (80%) and cortical binding (15%)

4. Tubular secretion (100%)

5. Tubular secretion (80%) and glomerular filtration (20%)

A. Tc-99m DTPA

B. Tc-99m DMSA

C. Tc-99m MAG-3

D. Tc-99m Glucoheptonate

E. I-131 and I-123 hippuran

 

       Answers:  1:B, 2:A, 3:D, 4:C, 5:E

Case Report continued from page 2.

struction or infectious diseases involving the 
liver.  In this patient’s case, trauma from gun-
shot wounds which led to hepatic lacerations 
likely created an environment where hepatic 
infections would develop despite percutane-
ous drainage and systemic antibiotics. 

While the CT exam clearly showed new right 
lower lobe consolidation and hepatic dome 
fluid collection, it could not demonstrate 
whether a bronchobiliary fistula was present. 
The HIDA scan clearly showed a fistulous tract 
filled with “radioactive bile” tracking from the 
hepatic dome biloma to the right lower lobe, 
explaining the new consolidation seen on CT 
exam. 

REFERENCE:
1. Gugenheim J et al. Bronchobiliary fistulas 
in adults. Ann Surg. 1988 January; 207(1): 
90–94. URL: http://www.ncbi.nlm.nih.gov/
pmc/articles/PMC1493242. 

FOR

SNMMI 2013 Mid-Winter Meeting
January 23-27, 2013  •  new Orleans, la

RegisteR today!  

www.snmmi.org/mwm2013


