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With new radiopharmaceuticals constantly in development, the
field of nuclear medicine is ever evolving. This continuing
education article reviews some of the newer, less frequently
used radiopharmaceuticals for PET diagnostic imaging and
related therapeutic protocols. The radiopharmaceuticals dis-
cussed include U.S. Food and Drug Administration–approved
tracers as well as tracers that are in clinical trials and have yet to
obtain Food and Drug Administration approval. This article con-
tains straightforward information on each tracer discussed, in-
cluding disease process imaged or treated, half-life, energy,
primary uses, basic protocols, distribution, and side effects.
Although not all tracers may be available in rural locations, this
information can be helpful in determining future patient-care
offerings.
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As nuclear medicine and molecular imaging continue to
grow and expand, so does the number of radiopharmaceu-
ticals that are available in our imaging and therapeutic
arsenal. Numerous new radiopharmaceutical tracers have
been developed for diagnostic PET and therapeutic appli-
cations. Not all radiopharmaceuticals discussed in this ar-
ticle are Food and Drug Administration (FDA)–approved;
however, most are approved but may be geographically
limited in availability. For radiopharmaceuticals still in
the clinical trial phase, specific patient preparation and

imaging protocols have yet to be finalized. The objective of
this paper is to provide an overview of newer radiopharma-
ceuticals and their uses related to neuroendocrine tumors
(NETs), prostate cancer, Alzheimer disease, and coronary artery
disease.

RADIOPHARMACEUTICALS FOR NETS

The neuroendocrine system comprises specialized nerve
cells that receive messages from the nervous system and
then produce hormones (1). These hormones control many
body functions. NETs are relatively rare tumors, with fewer
than 200,000 reported cases in the United States annually. They
do not consume glucose and generally manifest as an over-
expression of the hormone somatostatin or norepinephrine (2).

Not all NETs are malignant; some are benign, but the
malignant tumors can metastasize. NETs are slow-growing
tumors occurring in a variety of locations within the neuro-
endocrine system. For example, carcinoid tumors, which
can form in many areas of the body, most commonly are
found in the digestive system, including the stomach, small
intestine, appendix, and rectum. NETs can also develop in
the lungs and thymus, and although it is less likely, they can
develop in the pancreas, ovaries, testicles, and kidneys.
Because NETs can occur in such varied locations, they are
not typically diagnosed until they reach advanced stages.

There are multiple types of NETs, including pheochro-
mocytoma, medullary carcinoma, gastrinoma, insulinoma,
pancreatic NET, and paraganglioma, to name a few. Depend-
ing on the type of tumor, some NETs also secrete hormones,
with symptoms varying depending on the type of NET.

Several somatostatin analog tracers have been labeled
with 68Ga and used for imaging, including DOTATATE,
DOTATOC, and DOTANATE. DOTATATE has been in use
in Europe for over 10 y; however, it only recently received
approval in the United States from the FDA in 2016.

DOTATATE, DOTATOC, and DOTANATE are somato-
statin receptor peptides primarily used to determine whether
a patient’s tumor is somatostatin receptor–positive. Determining
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somatostatin receptor status is essential for treatment plan-
ning because not all NETs are somatostatin receptor–posi-
tive. Patients with somatostatin receptor–positive NETs are
ideal candidates for 177Lu or 90Y-DOTA somatostatin ana-
log therapies.
In addition to determining the receptor status of the tumor,

somatostatin analog imaging aids physicians in identifying
the presence and extent of metastatic disease throughout the
body. Diagnostic doses are also used to monitor a patient’s
response to therapy or disease progression (3).

68Ga-DOTATATE Imaging
68Ga-DOTATATE (NETSPOT; Advanced Accelerator Ap-

plications) is a radioactive diagnostic agent that is approved
for the localization of somatostatin receptor–positive NETs.
68Ga is generator-produced from 68Ge, which has a half-life of
270 d (4). This long half-life allows a nuclear pharmacy to use
the generator for 6–12 mo depending on the number of
elutions. The expiratory limit is approximately 550 elutions
(recently increased from the previously reported 400 total
elutions). Total elutions include patient doses as well as
the weekly quality control elution. Quality control on the
generator eluate is performed weekly to determine germa-
nium breakthrough. Additionally, quality control of the gen-
erator eluate must also be performed if the generator has
been moved or if more than 72 h have elapsed between
elutions. The generator can be eluted up to 3 times each
day at intervals of 4 h to allow for a 90% maximum yield.

68Ga has a half-life of 68 min and decays by positron
emission to stable 68Zn. Because of its short half-life, coordi-
nation between the imaging site and the nuclear pharmacy
preparing the 68Ga-DOTATATE kit is essential. Additionally,
a rural institution’s geographic location may be a limiting
factor in performing 68Ga-DOTATATE imaging.
The recommended adult and pediatric dose is weight-

based at 2 MBq/kg (0.054 mCi/kg), with a maximum dose
of 200 MBq (5.4 mCi) administered via intravenous
injection (4,5). No specific patient preparation is required
with the exception of discontinuing short-acting somatostatin
analogs (e.g., octreotide) 24 h before 68Ga-DOTATATE ad-
ministration. Imaging is performed 40–90 min after admin-
istration of 68Ga-DOTATATE. For PET/CT imaging, oral
barium contrast medium may be administered at the time
of injection. Images are acquired from skull to mid thigh
with the patient supine.
Normal distribution of 68Ga-DOTATATE includes liver,

kidneys, bladder, bowel, spleen, pituitary, salivary glands,
thyroid, and adrenal medulla (Fig. 1). The spleen and the
urinary bladder wall receive the highest absorbed dose.
Approximately 12% of the injected dose will be excreted
in the urine within 4 h of dose administration.
As would typically be expected, the resolution of the

68Ga-DOTATATE PET scan is better than that of traditional
111In-diethylenetriaminepentaacetic acid (octreotide) planar
imaging. However, 68Ga-DOTATATE imaging will not com-
pletely replace 111In-octreotide for 2 reasons. First, many

nuclear imaging departments do not have PET equipment,
and second, access to 68Ga-DOTATATE is geographically con-
strained to areas close to a nuclear pharmacy.

177Lu-DOTATATE Therapy
177Lu-DOTATATE (Lutathera; Advanced Accelerator Appli-

cations) is a reactor-produced therapeutic radiopharmaceutical
for the treatment of NETs (6). 177Lu has ideal physical properties
for use in cancer treatment, including a particle range of 1.5 mm,
a half-life of 6.73 d, and being a b-emitter (490 keV) and
g-emitter (113 keVand 210 keV), allowing for both treatment
and imaging (7). Although this radiopharmaceutical has
been used in Europe for more than 10 y, it only recently received
FDA approval in January 2018. Peptide receptor radionuclide
therapy is a cancer treatment that uses the characteristics of a
cancer cell to deliver the radiation. A group of amino acids called
peptides is sometimes found on the surface of the cell, and these
peptides have the ability to bind to certain hormones. In
peptide receptor radionuclide therapy, the receptor on the
surface of the cancer cell binds to a peptide, which is paired
with a radionuclide. This combination of peptide and radionuclide
is called a radiopeptide. The radiopeptide is then admin-
istered intravenously and seeks cancer cells’ somatostatin re-
ceptors. After attaching to the cancer cells, the radiopeptide
delivers radiation directly to the cells (8).

177Lu-DOTATATE is a peptide receptor radionuclide ther-
apy used for patients when surgery is not an option. Patients
must have NETs that are somatostatin receptor–positive for
this treatment to be an option.

FIGURE 1. Two images from same patient obtained 3 wk
apart: planar 111In-octreotide scan (A) and 68Ga-DOTATATE
PET scan (B). Lesions within liver are more easily identified on
higher resolution of PET scan than on planar octreotide scan.
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The recommended dose of 177Lu-DOTATATE is 7,400
MBq (200 mCi) every 8 wk (9). The therapy regimen con-
sists of a total of 4 doses. This treatment is administered via
slow intravenous infusion in conjunction with an infusion of
amino acids, over several hours. The amino acids are admin-
istered before, during, and after the 177Lu-DOTATATE dose
to protect against renal toxicity. Somatostatin and its analogs
competitively bind to somatostatin receptors and may inter-
fere with the efficacy of 177Lu-DOTATATE. Patient prepara-
tion includes discontinuation of long-acting somatostatin
analogs for at least 4 wk and short-acting octreotide at least
24 h before each 177Lu-DOTATATE dose. The infusion pro-
cedure takes 6–8 h to complete. On completion of the ther-
apy administration, patients are discharged with standard
radiation precautions equivalent to those received by a patient
who undergoes 131I-sodium iodide thyroid therapy.
The patient’s red blood cell, white blood cell, and platelet

counts must be monitored after treatment, and subsequent
treatment doses may be reduced or terminated if myelosup-
pression occurs (6). The most common reactions to this
therapy include lymphopenia, increased g-glutamyl trans-
ferase level, vomiting, nausea, increased aspartate amino-
transferase level, increased alanine aminotransferase level,
hyperglycemia, and hypokalemia (9). Patients may be pre-
treated with antiemetics to minimize or eliminate episodes
of nausea and vomiting. Other less commonly reported side
effects are myelodysplastic syndrome and leukemia.
Given that 177Lu-DOTATATE is a g-emitter, posttherapy

scans and dosimetry can be performed. These can be benefi-
cial in providing additional information, including the inten-
sity of uptake and the localization of the 177Lu-DOTATATE.
Dosimetry is generally performed during the first round of
treatment. Actual protocols will depend on the parameters
of the clinical imaging center.

RADIOPHARMACEUTICALS FOR PROSTATE CANCER

Prostate cancer is the second most common cancer in
American men, preceded only by skin cancer. In 2018, approx-
imately 165,000 new cases were diagnosed, and approxi-
mately 29,000 deaths were attributed to prostate cancer (10).
These numbers equate to approximately 1 in 7 men being
diagnosed. It is rare for a man to be diagnosed before the age
of 40, and 6 in 10 cases diagnosed will be men over 65 y old.
Some symptoms of prostate cancer include problems urinating;
blood in urine or semen; erectile dysfunction; pain in hips,
back, or ribs (due to metastasis); and weakness or numbness
in legs or feet.
Until recently, the diagnostic imaging agents for evaluat-

ing recurrent prostate cancer in men were limited. Currently,
there are several new radiopharmaceuticals for diagnosing
recurrent prostate cancer that are either FDA-approved or in
clinical trials. 18F-fluciclovine, 11C-choline,18F-choline,
11C-acetate, and 68Ga-prostate specific membrane antigen
(PSMA) are all useful PET agents for imaging these pa-
tients. At the time of publishing, 18F-fluciclovine is the
only FDA-approved radionuclide. 177Lu-PSMA is currently

being investigated and has shown promise as a therapeutic
agent.

18F-Fluciclovine

In 2016, the FDA approved 18F-fluciclovine (Axumin;
Blue Earth Diagnostics) for imaging to detect recurrent
prostate cancer in men with a previous history of prostatec-
tomy and a rising prostate-specific antigen level after treat-
ment (11). 18F-fluciclovine is an amino acid analog (12).
Amino acids are useful in cancer imaging because they are
needed for cell metabolism and growth. 18F-fluciclovine has
a 110-min half-life.

The recommended imaging dose of 18F-fluciclovine is
370 MBq (10 mCi) administered as a bolus intravenous
injection (11,12). Patient preparation includes avoiding
strenuous exercise the day before the study and limiting
liquids for at least 4 h before the dose administration. To
avoid potential early bladder activity from the 18F-fluciclo-
vine, it is recommended that the patient not void imme-
diately before imaging (12). After the administration of
18F-fluciclovine and a 3- to 5-min delay to allow for blood-
pool clearance, the patient is imaged supine with the arms
above the head. Images begin at the level of the pelvis and
move to the skull base. It is important to image the pelvis
first because although initial bladder uptake is minimal, it
can increase over time.

Normal distribution of 18F-fluciclovine includes the liver,
pancreas, pituitary gland, salivary glands, lymphoid tissue of
the Waldeyer ring, thyroid gland, breast parenchyma, esoph-
agus, stomach, bowel, and renal parenchyma, with the pan-
creas and heart wall receiving the highest absorbed radiation
dose (Fig. 2) (11,12). Excretion of the radiopharmaceutical is
via urine, with 3% excreted at 4 h and up to 5% at 24 h.
Prostate cancer recurrence is diagnosed by comparing abnor-
mal 18F-fluciclovine uptake with tissue background.

11C-Choline

Another option for imaging recurrent prostate cancer is
11C-choline. Choline is an important nutrient used in cell
membrane synthesis and phospholipid metabolism. A
higher intake or status of choline in plasma and tissues

FIGURE 2. Abnormal uptake (arrows) of 18F-fluciclovine in
metastatic lymph node in right pelvis on PET images obtained
5–16 min after injection (A), 17–28 min after injection (B), and
29–40 min after injection (C). Uptake increases in urinary bladder
over time.
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has been related to higher cancer risk. Prostate cancer
shows elevated levels of 11C-choline uptake and levels of
certain choline metabolites. Choline metabolites can be used
as potential prognostic biomarkers for the management of
prostate cancer patients. Increased 11C-choline uptake is seen
in prostate tumors (13). 11C-choline for imaging is cyclotron-
produced, with a 20-min half-life (14). This short half-life
can be a limiting factor in an institution’s ability to image
using 11C-choline, because a cyclotron must be close to the
facility.
The recommended dose of 11C-choline is 370–740 MBq

(10–20 mCi). Patient preparation includes taking nothing
by mouth for 6 h before injection to decrease excretion into
the bowel. The agent is administered intravenously with the
patient lying supine on the imaging table (14). Intravenous
hydration is recommended after dose administration to pre-
vent pooling of the radiopharmaceutical in the kidneys (15).
Imaging begins immediately after the injection. The patient
is scanned from the base of the pelvis to the base of the skull.
On completion of the initial imaging, the patient is asked to
void before the acquisition of additional images of the pelvic
region. The acquisition time of the additional pelvis images
must be increased to account for the decay of 11C.
Normal distribution of 11C-choline is in the pancreas,

liver, spleen, kidneys, lacrimal glands, salivary glands,
and bowel, with little urinary excretion during the imaging
time frame (Fig. 3). Uptake in bone marrow may also be
present. Because of the excretion mechanism, the kidneys,
ureters, and bladder may be visualized (15). The pancreas
and kidneys receive the highest absorbed dose (14). Less
than 2% of 11C is excreted in the urine 1.5 h after injection.
Prostate cancer recurrence is diagnosed by comparing 11C-
choline uptake with tissue background.
A potential alternative to 11C-choline is 18F-choline. 18F-

choline is currently being researched for imaging prostate
cancer for staging, restaging, and monitoring treatment re-
sponse. Although there are not enough data to support its

use for primary prostate cancer detection, it has been used
to image patients with rising prostate-specific antigen levels
and repeated negative biopsy results (16). It may also play a
role in salvage therapy. The sensitivity and specificity for
evaluating bone metastasis are high. Normal uptake of 18F-
choline is seen in the pancreas, liver, spleen, and kidneys
(17). Uptake in the bowel varies, and 18F-choline is excreted
in the urine.

11C-Acetate
11C-acetate is another tracer used for imaging recurrent

prostate cancer in patients with rising prostate-specific anti-
gen levels who have had a prostatectomy and previous ther-
apy (18). There are several clinical trials in North America,
Europe, and Southeast Asia evaluating its use in prostate
cancer imaging and in other disease processes.

As previously mentioned,11C is cyclotron-produced with
a 20-min half-life. Again, because of its short half-life, a
cyclotron must be near the imaging facility. Prostate imaging
is performed as a dynamic scan. The typical dose adminis-
tered is 5 MBq/kg (0.135 mCi/kg) (18). Patient preparation
has not yet been finalized because the clinical trials are still
ongoing.

Initially, 11C-acetate uptake is visualized in the heart, kid-
neys, lungs, liver, spleen, pancreas, salivary glands, stomach,
and bowel (Fig. 4). As time progresses, activity in the heart
and kidneys diminishes. However, activity in the salivary
glands, pancreas, liver, spleen, and bowel remains. The pan-
creas receives the highest absorbed radiation dose.

68Ga-PSMA

PSMA is a transmembrane protein present in prostatic
tissues (19). Elevated PSMA expression is seen in several
malignancies but is most notably seen in prostate cancer.
Levels of PSMA expression can help determine disease
prognosis. For noninvasive imaging, PSMA is tagged to
68Ga to help localize the site of recurrence in patients with
prostate-specific antigen values between 0.2 and 10 ng/mL

(19). The results from a 68Ga-PSMA
scan can also help guide salvage therapy.

The recommended dose for imaging
is weight-based, at 1.8–2.2 MBq/kg
(0.049–0.060 mCi/kg). No patient pre-
paration is required for the study;
however, the patient should be well
hydrated 2 h before dose administra-
tion. The dose is administered via an
intravenous bolus injection. The up-
take period is typically 60 min, with
a range of 50–100 min acceptable. The
primary route of excretion is via the uri-
nary system; therefore, the patient should
void immediately before imaging. Ad-
ditionally, because a small amount of
activity can be cleared via the hepato-
biliary system, caution and careful con-
sideration should be taken during the

FIGURE 3. Abnormal uptake of 11C-choline in right ilium and pubis on PET (left
panels in A and B) and PET/CT (right panels in A and B) images obtained before (A)
and after (B) treatment.
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interpretation of the study to avoid confusing this activity
with possible recurrence. Scanning typically begins at the
level of the mid thigh and proceeds upward to the head. In
the event of activity retention in the ureters, 20 mg of furo-
semide may be given intravenously to patients who have no
contraindications to furosemide. This step may be useful in
reducing the incidence of false-positive readings.
Normal biodistribution includes the lacrimal glands,

salivary glands, liver, spleen, small intestine, colon, and kid-
neys (Fig. 5).

177Lu-PSMA

Although 68Ga-PSMA is a tracer for imaging prostate
cancer, there is research being performed with 177Lu-PSMA
as a therapeutic option (7). 177Lu-PSMA is a reactor-pro-
duced b-therapy being researched in the United States for
treating patients with metastatic prostate cancer or prostate

cancer no longer responding to other treatments. In Febru-
ary 2017, the FDA granted investigational-new-drug clear-
ance allowing for the first clinical trials to begin.

177Lu has ideal physical properties for use in cancer
treatment, with a particle range of 1.5 mm and a half-life
of 6.73 d (7). This short range provides better irradiation of
small tumors while sparing the surrounding normal tissue.
This treatment is administered via slow intravenous injec-
tion. There are essentially no side effects at the time of
administration. After injection, radiation safety precautions
need to be maintained just as with any other radiotracer
excreted via renal clearance. Doses typically range be-
tween 3 and 8 GBq (81–216 mCi) per treatment. The
number of therapy regimens is generally up to 6, with
a minimum of 6 wk between administrations. Dosimetry
imaging can better determine the patient-specific dose.
Patient preparation has yet to be finalized because the clinical
trials are still ongoing.

RADIOPHARMACEUTICALS FOR NEUROLOGIC
PET IMAGING

Neurologic PET imaging has grown exponentially in re-
cent years. There have been numerous new tracers ap-
proved by the FDA, as well as some that have yet to be
approved but are currently in clinical trials. These new
tracers have expanded the value of PET brain imaging to
include the diagnosis of amyloid plaque to assist in evalu-
ating patients with cognitive impairment and dementia.

Alzheimer disease is the most common form of demen-
tia, accounting for 60%–80% of all dementia cases (20).
Although investigators have yet to prove the cause of de-
mentia, they believe that the suspected culprits are amyloid
plaque and tau tangles within the brain (20). Imaging can be
performed with any of the currently FDA-approved cyclotron-
produced agents: 18F-florbetapir, 18F-flutametamol, and 18F-
florbetaben (21–23). A positive scan result does not in and of
itself mean a patient has Alzheimer disease. A positive test
result indicates that the patient has amyloid plaque present in
the brain, which may make the patient more susceptible to
developing Alzheimer disease in the future.

18F-Florbetapir
18F-florbetapir (Amyvid; Lilly) was the first amyloid im-

aging radiotracer to receive FDA approval, in 2012 (21).
The recommended dose for imaging with 18F-florbetapir is
370 MBq (10 mCi). The dose should be administered through
a short intravenous catheter (,1.5 in) to minimize dose ad-
herence to the catheter. There is no patient preparation before
the study. The uptake time is 30–50 min, followed by a 10-
min scan (Fig. 6). According to the 18F-florbetapir package
insert, a small percentage of patients reported adverse reac-
tions, including flushing, headache, increased blood pressure,
nausea, and dizziness. Elimination of the radiopharmaceuti-
cal is primarily through the biliary/gastrointestinal tract and
a minimal amount excreted via urine. The absorbed radiation
dose at the recommended administered dose was 7 mSv. The

FIGURE 5. 18F-fluciclovine (A) and 68Ga-PSMA (B) uptake on
PET images of patient with metastatic prostate cancer. Faint
uptake of 18F-fluciclovine is seen in left prostate gland (blue
arrow), and uptake of 68Ga-PSMA is seen in prostate gland
and extrapelvic lymph nodes (yellow arrows).

FIGURE 4. 18F-FDG (A) and 11C-acetate (B) uptake (arrows)
on PET images of patient with metastatic prostate cancer.
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maximum intensity of the display scale is set to the brightest
region of overall brain uptake.

18F-Flutametamol
18F-flutametamol (Vizamyl; GE Healthcare) received ap-

proval in 2013. The recommended dose is 185 MBq (5 mCi)
administered via an intravenous bolus injection (22). No pa-
tient preparation is required for the study; however, patients
should be instructed to remain well hydrated before and after
receiving the radiopharmaceutical injection and to void fre-
quently for 24 h after the study. The 20-min image acquisi-
tion begins approximately 90 min after injection (Fig. 7).
According to the 18F-flutemetamol package insert, a small
percentage of patients reported adverse reactions, including
flushing, headache, increased blood pressure, nausea, and
dizziness. Elimination of the radiopharmaceutical is approx-
imately 52% hepatobiliary and 35% renal. The absorbed
radiation dose at the recommended administered dose was
5.9 mSv. When displaying the images, the scale intensity is
set to 90% in the pons region.

18F-Florbetaben

In 2014, the FDA approved a third amyloid imaging
agent, 18F-florbetaben (Neuraceq; Piramal). The recom-
mended dose of 18F-florbtaben is 300 MBq (8.1 mCi) in-
jected intravenously (23). There is no patient preparation

for the study. A 15- to 20-min scan is performed 45–130 min
after injection (Fig. 8). Reported reactions to 18F-florbetaben
consist of injection site irritation, erythema, and pain. Pri-
mary elimination of the radiopharmaceutical is via the hep-
atobiliary route, with 30% of the injected dose excreted in
the urine at 12 h. The absorbed radiation dose at the recom-
mended administered dose was 5.8 mSv. The white-matter
maximum is the reference for images acquired with 18F-
florbetaben.

RADIOPHARMACEUTICALS FOR MYOCARDIAL
PERFUSION IMAGING

Every year in the United States, 790,000 people have a
heart attack, equating to 1 every 40 s (24). Coronary artery
disease is the primary cause of heart attacks. Common signs
and symptoms of a heart attack include pain in the jaw,
neck, back, arms, or shoulders; weakness; a feeling of
light-headed or faintness; chest pain or discomfort; short-
ness of breath; and nausea or vomiting. Symptoms may be
different for women. However, it is important to note that 1
in 5 heart attacks are silent, with no symptoms experienced.

Most institutions perform nuclear myocardial perfusion
imaging using SPECTwith 99mTc-labeled agents. Coronary
flow reserve imaging, a newer component of cardiac imag-
ing, helps to diagnosis small-vessel disease as well as mul-
tivessel and triple-vessel disease. Triple-vessel disease is
poorly diagnosed with SPECT imaging. Several SPECT
and PET myocardial perfusion imaging and coronary flow
reserve radiopharmaceuticals are currently available. A new
cardiac PET myocardial perfusion imaging agent is cur-
rently under investigation (25).

18F-flurpiridaz is currently being developed by Lantheus
Medical Imaging as a PET myocardial perfusion agent. It
has been reported to be useful in patients who are difficult
to image, including women and obese patients (25). In
clinical trials, a 2-d protocol is used. Patients are injected

FIGURE 7. Transaxial PET slices demonstrating 18F-flutametamol–
negative scan (left) and amyloid-positive scan (right).

FIGURE 8. Sagittal and transaxial PET slices demonstrating
18F-florbetaben–negative scan (left) and 18F-florbetaben–positive
scan (right). SUVR 5 SUV ratio.

FIGURE 6. Transaxial PET slices demonstrating 18F-
florbetapir–negative scan (left) and amyloid-positive scan (right).
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at rest on day 1 and return on day 2 to undergo a stress test
(Fig. 9). Since the half-life of 18F is 110 min, stress testing
can be performed with either pharmacologic or exercise
stress. Dosimetry results indicate that doses of up to 518
MBq (14 mCi) provide excellent image quality while main-
taining an acceptable effective dose for the patient (26).

CONCLUSION

Although not all-inclusive, this article does highlight a
good cross section of what is occurring in the field of PET
diagnostic agents and related therapeutic radiopharmaceu-
ticals. As research progresses, our arsenal of imaging and
therapeutic agents will continue to expand. This expansion
allows us to stay in the forefront of precision and person-
alized medicine, giving our patients a multitude of diagnostic
and treatment options that provide the highest level of care.
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