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1: Procedure Standards - SNMMI
new procedures in nuclear medicine lesson objectives: 1. discuss the purpose for performing each new
diagnostic/therapeutic procedure. 2. list the major equipment and.

As a result of these investments, new nuclear medicine procedures have been developed that can diagnose
diseases non-invasively, providing information that cannot be acquired with other imaging technologies; and
deliver targeted treatments. Nearly 20 million nuclear medicine procedures using radiopharmaceuticals and
imaging instruments are carried out annually in the United States alone. Recent advances in the life sciences e.
However, the process of advancing patient care is complex and slow. Expanded use of nuclear medicine
techniques has the potential to accelerate, simplify, and reduce the costs of developing and delivering
improved health care and could facilitate the implementation of personalized medicine. Current clinical
applications of nuclear medicine include the ability to: Emerging opportunities in nuclear medicine include the
ability to: In spite of these exciting possibilities, deteriorating infrastructure and loss of federal research
support are jeopardizing the advancement of nuclear medicine. It is critical to revitalize the field to realize its
potential. This report reflects the consensus views and judgments of the committee members, based in part on
consultation with experts from academia, major medical societies, relevant governmental agencies, and
industry representatives. To realize this promise, we need to focus research on the following: Specific research
opportunities are discussed in Chapters 3 , 4 , 6 , and 7 of the report. Achieving these research goals will
require collaboration among academic institutions, industry, and federal agencies. The committee finds that as
a result of this reduction in funding, there has been a substantial loss of support for the physical sciences and
engineering basic to nuclear medicine. There is now no specific programmatic long-term commitment by any
federal agency for maintaining high-technology infrastructure e. Public Law , which requires full-cost
recovery for DOE -supplied isotopes, whether for clinical use or research, has restricted research isotope
production and radiopharmaceutical research. The lack of new commercially available radiotracers over the
past decade may be due in part to this legislation Chapter 5. Enhance the federal commitment to nuclear
medicine research. A national nuclear medicine research program should be coordinated by the DOE and the
NIH with the former emphasizing the general development of technology and the latter disease-specific
applications. In committing itself to the stewardship of technology development radiopharmaceuticals and
imaging instrumentation , the DOE would reclaim a leadership role in this field. In developing their strategic
plan, the agencies should avail themselves of advice from a broad range of authorities in academia, the
national laboratories, and industry; these authorities should include experts in physics, engineering, computer
science, chemistry, radiopharmaceutical science, commercial development, regulatory affairs, clinical trials,
and radiation biology. There are three primary impediments to the efficient entry of promising new
radiopharmaceutical tracer compounds into clinical feasibility studies: Clarify and simplify regulatory
requirements, including those for A toxicology and B current good manufacturing practices cGMP facilities
Chapters 3 and 4. Implementation Action 2A, Toxicology: The FDA should clarify and issue final guidelines
for performing pre-investigational new drug evaluation for radiopharmaceuticals, particularly with regard to
the recently added requirement for studies to determine late radiation effects for targeted radiotherapeutics.
These guidelines should be graded commensurate with the properties, applications, and potential risks of the
radiopharmaceuticals, instead of regulating minimal-risk compounds with the same degree of stringency as de
novo compounds and new drugs that have pharmacologic effects. To develop prototypes of standardized
imaging protocols for multi-institutional clinical trials, members of the imaging community should meet with
representatives of federal agencies e. There is no domestic source for most of the medical radionuclides used
in day-to-day nuclear medicine practice. Furthermore, the lack of a dedicated domestic accelerator and reactor
facilities for year-round uninterrupted production of medical radionuclides for research is discouraging the
development and evaluation of new radiopharmaceuticals. The parasitic use 4 of high-energy physics
machines has failed to meet the needs of the medical research community with regard to radionuclide type,
quantity, timeliness of production, and affordability Chapters 4 , 5 , and 6. Improve domestic medical
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radionuclide produc tion. To alleviate the shortage of accelerator - and nuclear reactor-produced medical
radionuclides available for research, a dedicated accelerator and an appropriate upgrade to an existing research
nuclear reactor should be considered Chapters 4 and 5. This recommendation is consistent with other studies
that have reviewed medical radionuclide supply in the United States and have come to the same conclusions
IOM , Wagner et al. Shortage of Trained Nuclear Medicine Scientists. Training, particularly of
radiopharmaceutical chemists, has not kept up with current demands at universities, medical institutions, and
industry, a problem that is exacerbated by a shortage of university faculty in nuclear chemistry and
radiochemistry NRC There is a pressing need for additional training programs with the proper infrastructure
to support interdisciplinary science, more doctoral students, and post-doctoral fellowship opportunities
Chapter 8. Train nuclear medicine scientists. To address the shortage of nuclear medicine scientists, engineers,
and research physi cians, the NIH and the DOE , in conjunction with specialty societies, should consider
convening expert panels to identify the most critical national needs for training and determine how best to
develop appropriate curricula to train the next generation of scientists and provide for their support Chap ter 8.
With the current decline in the number of U. Provide additional, innovative training grants. To address the
needs documented in this report, specialized instruction of chemists from overseas could be accomplished in
some innovative fashion particularly in DOE -supported programs by linking training to research. This might
take the form of subsidies for course development and delivery as well as tuition subventions. Need for
Technology Development and Transfer. There is an urgent need for the further development of highly specific
technology and of targeted radiopharmaceuticals for disease diagnosis and treatment. Improvements in
detector technology, image reconstruction algorithms, and advanced data processing techniques, as well as
development of lower cost radionuclide production technologies e. Such technology development frequently
needs long incubation periods and cannot be carried out in standard 3- to 5-year funding cycles Chapters 6 and
7. Transfer of technological discoveries from the laboratory to the clinic is critical for advancing nuclear
medicine. Historically, federally funded research and development has driven the development of
instrumentation and radiotracers that form the backbone of nuclear medicine practice worldwide. These
discoveries have largely been due to the proximity of scientific disciplines in nuclear science and technology.
Capitalizing on this multi-disciplinary mix has served nuclear medicine well in the past and could do so in the
future Chapter 7. The DOE-OBER should continue to encourage collaborations between basic chemistry,
physics, computer science, and imaging laboratories, as well as multi-disciplinary centers focused on nuclear
medicine technology develop ment and application, to stimulate the flow of new ideas for the develop ment
and translation of next-generation radiopharmaceuticals and imaging instrumentation. The role of industry
should be considered and mechanisms developed that would hasten the technology development process
Chapters 6 and 7. As a result, we now have the opportunity to develop highly personalized medicine, in which
each patient and disease can be individually characterized at the molecular level to identify the treatment
strategies that will be most effective. Nuclear medicine techniques that image biochemi cal function in vivo
can facilitate the development and implementation of such tailored treatment. However, while history
highlights the payoff and public benefit from government investments in science and technology for nuclear
medicine, the competitive edge that the United States has held for the past 50 years is seriously challenged.
Three major impediments have been identified: There is no short- or long-term programmatic commitment by
any agency to funding chemistry, physics, and engineering research and associated high-technology
infrastructure accelerators, instrumentation, and imaging physics , which are at the heart of nuclear medicine
technology research and development. There is no domestic supplier for most of the radionuclides used in day
to day nuclear medicine practice in the United States and no accelerator dedicated to research on medical
radionuclides needed to advance targeted molecular therapy in the future. Training for nuclear medicine
scientists, particularly for radiopharmaceutical chemists, has not kept up with current demands in universities
and industry, a problem that is exacerbated by a shortage of university faculty in nuclear and radiochemistry.
Thus, although the scientific opportunities have never been greater or more exciting, the infrastructure on
which future innovations in nuclear medicine depend hangs in the balance. If the promise of the field is to be
fulfilled, a federally supported infrastructure for basic and translational research in nuclear medicine should be
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considered. Footnotes 1 Proteomics is the study of the structure and function of proteins, including the way
they interact with each other in cells.
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2: Nuclear Medicine
Nuclear medicine imaging procedures are noninvasive and, with the exception of intravenous injections, are usually
painless medical tests that help physicians diagnose and evaluate medical conditions.

Diagnostic[ edit ] In nuclear medicine imaging, radiopharmaceuticals are taken internally, for example,
intravenously or orally. Then, external detectors gamma cameras capture and form images from the radiation
emitted by the radiopharmaceuticals. This process is unlike a diagnostic X-ray, where external radiation is
passed through the body to form an image. There are several techniques of diagnostic nuclear medicine.
Scintigraphy "scint" is the use of internal radionuclides to create two-dimensional images. The nuclear
medicine whole body bone scan is generally used in evaluations of various bone-related pathology, such as for
bone pain, stress fracture, nonmalignant bone lesions, bone infections, or the spread of cancer to the bone.
Nuclear medicine myocardial perfusion scan with thallium for the rest images bottom rows and Tc-Sestamibi
for the stress images top rows. The nuclear medicine myocardial perfusion scan plays a pivotal role in the
noninvasive evaluation of coronary artery disease. The study not only identifies patients with coronary artery
disease; it also provides overall prognostic information or overall risk of adverse cardiac events for the patient.
A nuclear medicine parathyroid scan demonstrates a parathyroid adenoma adjacent to the left inferior pole of
the thyroid gland. The above study was performed with Technetium-Sestamibi 1st column and iodine 2nd
column simultaneous imaging and the subtraction technique 3rd column. Normal hepatobiliary scan HIDA
scan. The nuclear medicine hepatobiliary scan is clinically useful in the detection of the gallbladder disease.
Thyroid scan with iodine for evaluation of hyperthyroidism. SPECT is a 3D tomographic technique that uses
gamma camera data from many projections and can be reconstructed in different planes. Positron emission
tomography PET uses coincidence detection to image functional processes. A focus of high uptake arrow in
the liver is consistent with a hemangioma. Nuclear medicine tests differ from most other imaging modalities in
that diagnostic tests primarily show the physiological function of the system being investigated as opposed to
traditional anatomical imaging such as CT or MRI. Nuclear medicine imaging studies are generally more
organ-, tissue- or disease-specific e. In addition, there are nuclear medicine studies that allow imaging of the
whole body based on certain cellular receptors or functions. Iodine whole body scan for thyroid cancer
evaluation. The study above was performed after the total thyroidectomy and TSH stimulation with thyroid
hormone medication withdrawal. The study shows a small residual thyroid tissue in the neck and a
mediastinum lesion, consistent with the thyroid cancer metastatic disease. The observable uptakes in the
stomach and bladder are normal physiologic findings. While the ability of nuclear metabolism to image
disease processes from differences in metabolism is unsurpassed, it is not unique. Certain techniques such as
fMRI image tissues particularly cerebral tissues by blood flow and thus show metabolism. Also,
contrast-enhancement techniques in both CT and MRI show regions of tissue that are handling
pharmaceuticals differently, due to an inflammatory process. Diagnostic tests in nuclear medicine exploit the
way that the body handles substances differently when there is disease or pathology present. The radionuclide
introduced into the body is often chemically bound to a complex that acts characteristically within the body;
this is commonly known as a tracer. For example, the ligand methylene-diphosphonate MDP can be
preferentially taken up by bone. By chemically attaching technetiumm to MDP, radioactivity can be
transported and attached to bone via the hydroxyapatite for imaging. Any increased physiological function,
such as due to a fracture in the bone, will usually mean increased concentration of the tracer. This often results
in the appearance of a "hot spot", which is a focal increase in radio accumulation or a general increase in radio
accumulation throughout the physiological system. Some disease processes result in the exclusion of a tracer,
resulting in the appearance of a "cold spot". Many tracer complexes have been developed to image or treat
many different organs, glands, and physiological processes. Hybrid scanning techniques[ edit ] In some
centers, the nuclear medicine scans can be superimposed, using software or hybrid cameras, on images from
modalities such as CT or MRI to highlight the part of the body in which the radiopharmaceutical is
concentrated. The fusion imaging technique in nuclear medicine provides information about the anatomy and
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function, which would otherwise be unavailable or would require a more invasive procedure or surgery.
Practical concerns in nuclear imaging[ edit ] Although the risks of low-level radiation exposures are not well
understood, a cautious approach has been universally adopted that all human radiation exposures should be
kept As Low As Reasonably Practicable, "ALARP". Working with the ALARP principle, before a patient is
exposed for a nuclear medicine examination, the benefit of the examination must be identified. This needs to
take into account the particular circumstances of the patient in question, where appropriate. For instance, if a
patient is unlikely to be able to tolerate a sufficient amount of the procedure to achieve a diagnosis, then it
would be inappropriate to proceed with injecting the patient with the radioactive tracer. When the benefit does
justify the procedure, then the radiation exposure the amount of radiation given to the patient should also be
kept as low as reasonably practicable. This means that the images produced in nuclear medicine should never
be better than required for confident diagnosis. Giving larger radiation exposures can reduce the noise in an
image and make it more photographically appealing, but if the clinical question can be answered without this
level of detail, then this is inappropriate. As a result, the radiation dose from nuclear medicine imaging varies
greatly depending on the type of study. The effective radiation dose can be lower than or comparable to or can
far exceed the general day-to-day environmental annual background radiation dose. Some nuclear medicine
procedures require special patient preparation before the study to obtain the most accurate result. Pre-imaging
preparations may include dietary preparation or the withholding of certain medications. Patients are
encouraged to consult with the nuclear medicine department prior to a scan. Analysis[ edit ] The end result of
the nuclear medicine imaging process is a "dataset" comprising one or more images. In multi-image datasets
the array of images may represent a time sequence i. SPECT single photon emission computed tomography is
the process by which images acquired from a rotating gamma-camera are reconstructed to produce an image
of a "slice" through the patient at a particular position. A collection of parallel slices form a slice-stack, a
three-dimensional representation of the distribution of radionuclide in the patient. The nuclear medicine
computer may require millions of lines of source code to provide quantitative analysis packages for each of the
specific imaging techniques available in nuclear medicine. Interventional nuclear medicine[ edit ] Main
articles: Unsealed source radiotherapy and Brachytherapy Radionuclide therapy can be used to treat conditions
such as hyperthyroidism , thyroid cancer , and blood disorders. In nuclear medicine therapy, the radiation
treatment dose is administered internally e. The radiopharmaceuticals used in nuclear medicine therapy emit
ionizing radiation that travels only a short distance, thereby minimizing unwanted side effects and damage to
noninvolved organs or nearby structures. Most nuclear medicine therapies can be performed as outpatient
procedures since there are few side effects from the treatment and the radiation exposure to the general public
can be kept within a safe limit. Common nuclear medicine unsealed source therapies Substance.
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3: Status of and Trends in Nuclear Medicine in the United States
The latest radiology and nuclear medicine research from prestigious universities and journals throughout the world.
Radiology may be divided into two different areas, diagnostic radiology and.

What are the limitations of General Nuclear Medicine? What is General Nuclear Medicine? Nuclear medicine
is a branch of medical imaging that uses small amounts of radioactive material to diagnose and determine the
severity of or treat a variety of diseases, including many types of cancers, heart disease, gastrointestinal,
endocrine, neurological disorders and other abnormalities within the body. Diagnosis Nuclear medicine
imaging procedures are noninvasive and, with the exception of intravenous injections, are usually painless
medical tests that help physicians diagnose and evaluate medical conditions. These imaging scans use
radioactive materials called radiopharmaceuticals or radiotracers. Radiotracers are molecules linked to, or
"labeled" with, a small amount of radioactive material that can be detected on the PET scan. They are
designed to accumulate in cancerous tumors or regions of inflammation. They can also be made to bind to
specific proteins in the body. The most commonly used radiotracer is F fluorodeoxyglucose, or FDG, a
molecule similar to glucose. Cancer cells may absorb glucose at a higher rate, being more metabolically
active. This higher rate can be seen on PET scans, and that allows your doctor to identify disease before it may
be seen on other imaging tests. FDG is just one of many radiotracers in use or in development for a variety of
conditions throughout the body. Depending on the type of nuclear medicine exam, the radiotracer is either
injected into the body, swallowed or inhaled as a gas and eventually accumulates in the organ or area of the
body being examined. Radioactive emissions from the radiotracer are detected by a special camera or imaging
device that produces pictures and provides molecular information. In many centers, nuclear medicine images
can be superimposed with computed tomography CT or magnetic resonance imaging MRI to produce special
views, a practice known as image fusion or co-registration. These views allow the information from two
different exams to be correlated and interpreted on one image, leading to more precise information and
accurate diagnoses. Therapy Nuclear medicine also offers therapeutic procedures, such as radioactive iodine I
therapy that use small amounts of radioactive material to treat cancer and other medical conditions affecting
the thyroid gland, as well as treatments for other cancers and medical conditions. See the
Radioimmunotherapy RIT page for more information. Physicians use nuclear medicine imaging procedures to
visualize the structure and function of an organ, tissue, bone or system within the body. In adults, nuclear
medicine is used to: Cancer stage cancer by determining the presence or spread of cancer in various parts of
the body localize sentinel lymph nodes before surgery in patients with breast cancer or skin and soft tissue
tumors plan treatment detect the recurrence of cancer detect rare tumors of the pancreas and adrenal glands
Renal analyze native and transplant kidney blood flow and function detect urinary tract obstruction evaluate
for hypertension high blood pressure related to the kidney arteries evaluate kidneys for infection versus scar
detect and follow-up urinary reflux In children, nuclear medicine is also used to: You may be asked to wear a
gown during the exam or you may be allowed to wear your own clothing. Women should always inform their
physician or technologist if there is any possibility that they are pregnant or if they are breastfeeding. See the
Safety page for more information about pregnancy and breastfeeding related to nuclear medicine imaging.
You should inform your physician and the technologist performing your exam of any medications you are
taking, including vitamins and herbal supplements. You should also inform them if you have any allergies and
about recent illnesses or other medical conditions. Jewelry and other metallic accessories should be left at
home if possible, or removed prior to the exam because they may interfere with the procedure. You will
receive specific instructions based on the type of scan you are undergoing. In some instances, certain
medications or procedures may interfere with the examination ordered. See the Radioactive Iodine I Therapy
page for instructions on how to prepare for the procedure. The special camera and imaging techniques used in
nuclear medicine include the gamma camera and single-photon emission-computed tomography SPECT. The
gamma camera itself does not emit any radiation. The gamma camera is composed of radiation detectors,
called gamma camera heads, which are encased in metal and plastic and most often shaped like a box, attached

Page 6

NEW PROCEDURES IN NUCLEAR MEDICINE pdf
to a round circular donut shaped gantry. The patient lies on the examination table which slides in between two
parallel gamma camera heads that are positioned above the patient and beneath the examination table. Within
this machine are multiple rings of detectors that record the emission of energy from the radiotracer in your
body. A computer aids in creating the images from the data obtained by the gamma camera. A probe is a small
hand-held device resembling a microphone that can detect and measure the amount of the radiotracer in a
small area of your body. There is no specialized equipment used during radioactive iodine therapy, but the
technologist or other personnel administering the treatment may cover your clothing and use lead containers to
shield the radioactive material you will be receiving. In contrast, nuclear medicine procedures use a
radioactive material, called a radiopharmaceutical or radiotracer, which is injected into the bloodstream,
swallowed or inhaled as a gas. This radioactive material accumulates in the organ or area of your body being
examined, where it gives off a small amount of energy in the form of gamma rays. Special cameras detect this
energy, and with the help of a computer, create pictures offering details on both the structure and function of
organs and tissues in your body. Unlike other imaging techniques, nuclear medicine imaging exams focus on
depicting physiologic processes within the body, such as rates of metabolism or levels of various other
chemical activity, instead of showing anatomy and structure. Areas of greater intensity, called "hot spots,"
indicate where large amounts of the radiotracer have accumulated and where there is a high level of chemical
or metabolic activity. Less intense areas, or "cold spots," indicate a smaller concentration of radiotracer and
less chemical activity. In radioactive iodine I therapy for thyroid disease, radioactive iodine I is swallowed,
absorbed into the bloodstream in the gastrointestinal GI tract and absorbed from the blood by the thyroid gland
where it destroys cells within that organ. Radioimmunotherapy RIT is a combination of radiation therapy and
immunotherapy. In immunotherapy, a laboratory-produced molecule called a monoclonal antibody is
engineered to recognize and bind to the surface of cancer cells. In RIT, a monoclonal antibody is paired with a
radioactive material. In IMIBG therapy for neuroblastoma, the radiotracer is administered by injection into the
blood stream. The radiotracer binds to the cancer cells allowing a high dose of radiation to be delivered to the
tumor. Nuclear medicine imaging is usually performed on an outpatient basis, but is often performed on
hospitalized patients as well. You will be positioned on an examination table. If necessary, a nurse or
technologist will insert an intravenous IV catheter into a vein in your hand or arm. Depending on the type of
nuclear medicine exam you are undergoing, the dose of radiotracer is then injected intravenously, swallowed
or inhaled as a gas. It can take anywhere from several seconds to several days for the radiotracer to travel
through your body and accumulate in the organ or area being studied. As a result, imaging may be done
immediately, a few hours later, or even several days after you have received the radioactive material. When it
is time for the imaging to begin, the camera or scanner will take a series of images. The camera may rotate
around you or it may stay in one position and you may be asked to change positions in between images. While
the camera is taking pictures, you will need to remain still for brief periods of time. In some cases, the camera
may move very close to your body. This is necessary to obtain the best quality images. If you are
claustrophobic, you should inform the technologist before your exam begins. If a probe is used, this small
hand-held device will be passed over the area of the body being studied to measure levels of radioactivity.
Other nuclear medicine tests measure radioactivity levels in blood, urine or breath. The length of time for
nuclear medicine procedures varies greatly, depending on the type of exam. Actual scanning time for nuclear
imaging exams can take from 20 minutes to several hours and may be conducted over several days. Young
children may require gentle wrapping or sedation to help them hold still. If your doctor feels sedation is
needed for your child, you will receive specific instructions regarding when and if you can feed your child on
the day of the exam. When scheduling the exam for a young child, ask if a child life specialist is available. A
child life specialist is trained to make your child comfortable and less anxious without sedation and will help
your child to remain still during the examination. When the examination is completed, you may be asked to
wait until the technologist checks the images in case additional images are needed. Occasionally, more images
are obtained for clarification or better visualization of certain areas or structures. The need for additional
images does not necessarily mean there was a problem with the exam or that something abnormal was found,
and should not be a cause of concern for you. If you had an intravenous line inserted for the procedure, it will
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usually be removed unless you are scheduled for an additional procedure that same day that requires an
intravenous line. For patients with thyroid disease who undergo radioactive iodine I therapy, which is most
often an outpatient procedure, the radioactive iodine is swallowed, either in capsule or liquid form.
Radioimmunotherapy RIT , also typically an outpatient procedure, is delivered through injection. IMIBG
therapy for neuroblastoma is administered by injection into the blood stream. Children are admitted to the
hospital for treatment as an inpatient and will stay overnight in a specially prepared room. Special
arrangements are made for parents to allow participation in the care of their child while undergoing this
therapy. Except for intravenous injections, most nuclear medicine procedures are painless and are rarely
associated with significant discomfort or side effects. When the radiotracer is given intravenously, you will
feel a slight pin prick when the needle is inserted into your vein for the intravenous line. When the radioactive
material is injected into your arm, you may feel a cold sensation moving up your arm, but there are generally
no other side effects. When swallowed, the radiotracer has little or no taste. When inhaled, you should feel no
differently than when breathing room air or holding your breath. With some procedures, a catheter may be
placed into your bladder, which may cause temporary discomfort. It is important that you remain still while
the images are being recorded. Though nuclear imaging itself causes no pain, there may be some discomfort
from having to remain still or to stay in one particular position during imaging. Unless your physician tells
you otherwise, you may resume your normal activities after your nuclear medicine scan. If any special
instructions are necessary, you will be informed by a technologist, nurse or physician before you leave the
nuclear medicine department. Through the natural process of radioactive decay, the small amount of
radiotracer in your body will lose its radioactivity over time. It may also pass out of your body through your
urine or stool during the first few hours or days following the test. You should also drink plenty of water to
help flush the radioactive material out of your body as instructed by the nuclear medicine personnel. See
Safety in Nuclear Medicine Procedures for more information. You will be informed as to how often and when
you will need to return to the nuclear medicine department for further procedures. A radiologist or other
physician who has specialized training in nuclear medicine will interpret the images and send a report to your
referring physician. What are the benefits vs. Benefits Nuclear medicine examinations provide unique
informationâ€”including details on both function and anatomic structure of the body that is often unattainable
using other imaging procedures. For many diseases, nuclear medicine scans yield the most useful information
needed to make a diagnosis or to determine appropriate treatment, if any. A nuclear medicine scan is less
expensive and may yield more precise information than exploratory surgery.
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4: Radiology / Nuclear Medicine News from Medical News Today
SNM Procedure Guideline for General Imaging V 1 Society of Nuclear Medicine (SNM) is an international scientific and
professional organization founded in to promote the science, technology and practical application of nuclear medicine.

Estimates of worldwide use per , people of nuclear cardiology procedures. Data were based on survey of
number of annual nuclear cardiology procedures relative to population statistics. Reprinted with permission of
2. The emergence of molecular imaging with new radiopharmaceuticals and new technologies is likely to
result in continued growth in the coming decades. Radiology benefit managers have become gatekeepers for
insurance plans, but without evidence to ensure the appropriate use of medical imaging, coverage decisions are
frequently based on cost. Downward pressure on nuclear medicine is also being exerted by heightened concern
about radiation exposure and the recent worldwide shortage of 99Mo. The cost of advanced imaging
procedures has grown disproportionately compared with the overall cost of health care. The goals of health
care reform are to provide health care to more people and to control rising costs. Methods to achieve these
goals include shifting expenditures from specialized care to primary care and preventive medicine and
replacing a fee-for-service system with a payment system based on quality of care. Nuclear medicine studies
may change medical management 4. Economic pressures are decreasing revenues for professional medical
organizations, requiring a reexamination of priorities to balance expenses with revenues. Health care
professionals have less time and fewer financial resources to support and participate in the activities of
professional organizations. The medical specialty of nuclear medicine faces significant challenges because of
the intersection with radiology, which has accelerated since the introduction of hybrid imaging, and the
evolution of molecular imaging. Economic pressures have increased competition among professional
organizations. Radiology organizations enjoy a significant advantage over nuclear medicine organizations
because of their large size, which provides them with more funds, more people, and more infrastructure.
Radiologists also significantly outnumber nuclear medicine physicians. ABR considers nuclear radiology to be
a primary subspecialty of radiology; this consideration has caused confusion and different standards for
education and practice for nuclear medicine and nuclear radiology. There are currently on-duty residents The
length of required nuclear medicine training depends on prior training: A fourth training pathway was
approved by ABNM in Residents enrolled in a radiology resident training program are eligible for ABNM
certification after completing 16 mo of training in an ACGME-accredited nuclear medicine program during
their 4 y of radiology training. Each nuclear medicine program graduates an average of 2 residents per year,
for a total of about residents per year. The number of physicians taking the examination for ABNM
certification has been stable for the past 10 y, averaging about 90â€” annually. The ACGME program
requirements for nuclear medicine specify an amount of training for the oral administration of radioiodine for
therapy that exceeds the amount of training in diagnostic radiology and includes training for the parenteral
administration of radiopharmaceuticals for therapy that is not included in training in diagnostic radiology. The
same nuclear medicine training standards are recommended in the conjoint statement of the SNM, American
College of Nuclear Medicine, and ABNM on credentialing and delineation of privileges for therapeutic
procedures using radiopharmaceuticals Effective July 1, , nuclear medicine residents must also have a
minimum of 6 mo of CT experience, including a minimum of 4 mo in a diagnostic radiology CT service To
be eligible for subspecialty certification in nuclear radiology by ABR, physicians must have ABR certification
in diagnostic radiology and an additional year of fellowship training in nuclear radiology in 1 of the 19
ACGME-accredited nuclear radiology resident training programs There are currently 15 on-duty residents
This training pathway includes a total of 16 mo in nuclear radiology: In , ABR created a second pathway for
subspecialty certification in nuclear radiology. This pathway consists of 16 mo of training in nuclear radiology
or nuclear medicine during 4 y of radiology residency; 10 mo of this training must be consecutive. A
significant difference between nuclear medicine and nuclear radiology is the amount of training required for
therapy with radiopharmaceuticals. Nuclear radiology training does not specify the amount of training
required for therapy, and ABR only requires physicians to have training experience with 3 patients receiving
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low-dose I therapy and 3 patients receiving high-dose I therapy before taking the certification examination in
diagnostic radiology. Physicians with a diagnostic radiology certificate or a subspecialty certificate in nuclear
radiology are not qualified to administer parenteral therapy, according to regulations of the Nuclear
Regulatory Commission. To be eligible for ABR certification in diagnostic radiology, physicians must
complete a radiology residency with 4 mo of nuclear medicine training in 1 of the ACGME-accredited
radiology residency programs ABR considers physicians who are certified in diagnostic radiology to be
qualified to practice the full scope of nuclear radiology. Subspecialty certification in nuclear radiology does
not provide additional qualifications in radionuclide therapy. There are currently 4, on-duty radiology
residents 12 â€”about 1, per year of trainingâ€”who are eligible to take the examination given by ABR for
certification in diagnostic radiology. In response to ABR testing changes set to take place in , a resident
education committee was formed at the University of Virginia in to evaluate the radiology training required
during the first 36 mo to prepare for the core examination This committee compared the number of weeks that
radiology residents spent on different rotations during 4 y in the pre curriculum and the new curriculum Fig. In
the diagnostic radiology residency program, the time spent in nuclear medicine before was 16 wk range,
12â€”16 wk ; the goal in was 16 wk. The time spent in body CT before was 8 wk range, 8â€”16 wk ; the goal
in was 10 wk range, 6â€”10 wk.
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5: About Nuclear Medicine & Molecular Imaging - SNMMI
Nuclear Medicineâ€”Diagnostic Procedures I will soon be having a nuclear medicine test done because of a heart
condition. I am breast-feeding and wonder whether I should stop or if it is okay to continue.

What documentation should be provided to patients who have undergone nuclear imaging and intend to use
public transportation or visit high-security facilities? Guidance is posted on the Society of Nuclear Medicine
website under frequently asked questions about nuclear medicine. You can help your patients and security
personnel by providing patients who will be traveling on public transportation such as airplanes, trains, and
rapid transit or visiting secure facilities with a letter that contains the following information: Patient name
Name of nuclear medicine procedure Date of nuclear medicine procedure Radionuclide Administered activity
hour contact information The letter should provide specific details about who should be contacted. Outside of
normal working hours, the contact person should have access to an appropriate source of information such as a
hospital or radiology information system, so that the information in the letter can be independently confirmed.
Does it reduce the exposure to the thyroid and, if so, by how much? If most of the available iodine is
nonradioactive iodine, and only a little is radioactive, the thyroid will take up mostly nonradioactive iodine
and little of the radioactive iodine. However, nonradioactive iodine will not block all the radioactive iodine.
This will decrease the radiation dose to the thyroid and preclude possible ill effects on the gland. Should
patients keep a distance from their small children for a period of time after injection with diagnostic
radiopharmaceuticals? Doses from diagnostic radiopharmaceuticals are quite low and not thought worthy of an
extensive dosimetric analysis. If no logistic or other personal issues arise, maintaining distance from others for
a few hours after 99mTc administrations, for example, is not bad practice. However, patients should not be
overly concerned about exposures that may occur to family members or others from diagnostic medical
procedures with radiopharmaceuticals. How much is the total estimated cost of a positron emission
tomography PET brain scan? I have to undergo a bone scan with radioactive material. A bone scan involves
the administration of 55â€” MBq of 99mTc-labeled methyl diphosphonate MDP into a vein and imaging of
the photon emissions from the radionuclide. This is a routine procedure, which has been around in its present
form for more than 30 years. Following the intravenous injection of the radioactive drug, you wait two to three
hours and are asked to drink lots of water. During the scan, you lie down on a table for 20 to 30 minutes. The
radiation dose is very low and is not a hazard to you or others. You will be radioactive for a day or two, which
can be measured if you are near any typical radiation detectors. This radioactive drug is not like contrast
material, which can cause an allergic reaction in some individuals. It is given in tiny amounts, with no adverse
reactions. It is used for the perfusion part of the study. If there is decreased uptake of radioactivity in an area
of the lungs, that corresponds to a decreased blood flow to the area where the embolization has occurred. The
other radionuclide commonly used is Xe gas. This is used for the ventilation portion of the test. This test, as
the name implies, requires the patient to "ventilate" or breathe the radioactive particles into his or her lungs.
Decreased areas of radioactivity correspond to some irregular lung function. I recently had a nuclear medicine
test done. On my return to work, some colleagues pointed a Geiger counter at me and the instrument went off
scale and the alarm signal came on. It is often surprising to people that the radioactivity from a particular
procedure does not immediately disappear from their body. You probably had a scan with a radionuclide
known as 99mTc, which has a physical half-life of six hours. This means that every six hours, one-half of the
radioactive material is no longer present. Radioactivity is also eliminated as the compound onto which the
radionuclide was tagged is eliminated from the body. Typically, this elimination is via urine. Obviously, the
radioactive emissions had to be detected outside the body or there would be no ability to perform the scan.
However, detectability does not mean hazardous. There simply is enough radiation still left in the body to be
detected by a very sensitive radiation detector. I have two patients and they each received a MBq injection of
99mTc for diagnostic imaging. One guy had a brain scan and I estimated the effective dose to be 7 mSv.
Another patient, who underwent a bone scan, had an effective dose estimate of 4 mSv. How or why would the
effective doses differ even though the amount of activity injected in both cases was about the same? What you
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are really asking is a fundamental, and very good, questionâ€”with the same amount of activity, how could the
calculated values be so different? The short answer is that different radioactive drugs radiopharmaceuticals
have different behavior in the body. Even though there are many different drugs labeled with 99mTc, their
internal behavior is quite different, so the radiation doses that they deliver can be quite different as well. The
effective dose is a "risk-weighted" average of the dose to all individual organs of the bodyâ€”different organs
have different weighting factors. So when two drugs go to different parts of the body, and have different rates
of uptake and elimination, you can easily get different individual organ doses, and different effective doses,
even when the nuclide for example, 99mTc is the same. When a source is spread out as it would be inside a
patient , the shielding effect from tissue is about 12 percent per centimeter and the amount of tissue required
for a reduction of one-half is about 6 centimeters. One way of estimating the shielding effect is to assume that
the activity is located at the center of the body. The other factors that influence the amount of radiation dose
are the distance from the source and the time that someone is exposed to the source. I am concerned about the
amount of radiation my two children could have received from me after I had a nuclear medicine scan. While
your concern is understandable, please be assured that the radiation doses to your children were very small.
This conclusion is based on extensive data in the peer-reviewed scientific literature in which radiation doses
and dose rates from patients who have undergone diagnostic nuclear medicine procedures have been
measured. Based on such measurements, the physicians and scientists who have authored these publications
have unanimously concluded that such radiation doses from patients are extremely small and do not warrant
any undue concern or any radiation precautions. I will be receiving I for a whole-body scan. What precautions
do I need to take because of this dosage? I teach third grade. Is there any threat to the students? The activity
administered is low and the half-life is short, about 13 hours. There is no risk to you and absolutely none to
others. There is nothing you have to do. What are the long- and short-term biological effects of receiving In
and I by injection for diagnostic nuclear medicine scans? Radiation exposures to patients from diagnostic
doses of In and I depend on the chemical form of the radiopharmaceutical. In general, they are below those
that are known to cause any harmful effects. Short-term effects require rather large dosesâ€”typically at least
times that from diagnostic radiopharmaceuticals. In theory, there may be reason to believe that long-term
effects cancer and mutations could occur from smaller doses; none have been observed with doses in the
diagnostic range. In fact, there is evidence that these small doses may be associated with beneficial effects,
such as stimulation of the immune system. I have two risk factors that may increase my susceptibility to
cancer. My grandmother died of breast cancer. I have been a type-one diabetic for 42 years and, if I am not
mistaken, diabetes does impair the immune system. I am now 52 years old. My question is, considering my
increased risk factors for cancer, should I go through the HIDA scan test? The expected health benefit from a
justified x-ray or radioisotope procedure outweighs any potential risk. It is not possible to provide medical
advice for a specific procedure and a given individual; that is a matter that must be decided by the patient and
the physician. A popular example, however, is 18F FDG, which is a glucose analog used to study the heart and
brain for various reasons. Such levels of radiation will not cause any direct damage to tissue. Current models
suggest that, like all exposure to ionizing radiation including background , there might be a small increase in
the long-term risk of inducing cancer, but this is thought to be far outweighed by the potential health benefits
of the exam. About five years ago I had an x-ray test done to see if I had kidney stones. They put the dye in the
IV, and about five seconds later I started breaking out from head to toe and my throat started to close off. I
was given Benedryl and IV fluids. My doctor wants to do a HIDA hepatobiliary iminodiacetic acid scan now.
Will I have the same reaction to it? Should I have it done? From your description about the procedure
performed five years ago, it appears that you had a reaction to the iodinated not radioactive contrast agent or
dye. The HIDA scan is performed without contrast. All we can say is that the contrast agent used for your
procedure five years ago is not used for a HIDA scan. I had a nuclear medicine test and by one to two hours
afterward my voice started fading and I had difficulty speaking. Could any part of the scan cause this? There
are no data showing that symptoms such as yours or any others, for the most part, are caused by the radiation
received from a diagnostic nuclear medicine test. It seems an unlikely coincidence, but it appears that your
symptoms and your scan were unrelated. Ask the Experts is posting information using only SI the
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International System of Units in accordance with international practice. To convert these to traditional units
we have prepared a conversion table. You can also view a diagram to help put the radiation information
presented in this question and answer in perspective. Explanations of radiation terms can be found here. The
information posted on this web page is intended as general reference information only. Specific facts and
circumstances may affect the applicability of concepts, materials, and information described herein. The
information provided is not a substitute for professional advice and should not be relied upon in the absence of
such professional advice. To the best of our knowledge, answers are correct at the time they are posted.
6: NMTCB Procedures List | Nuclear Medicine Technology Certification Board
Researchers have shown that a new nuclear medicine procedure could safely and more effectively detect cancerous
gastrointestinal and pancreatic neuroendocrine tumors than current methods.

7: Summary - Advancing Nuclear Medicine Through Innovation - NCBI Bookshelf
Nuclear medicine is a branch or specialty of medicine and medical imaging that uses radioactive isotopes
(radionuclides) and relies on the process of radioactive decay in the diagnosis and.

8: Nuclear medicine - Wikipedia
PDF Version. The most recent NMTCB Task Analysis was performed in and the results were implemented starting
January 1, The Components of Preparedness and various lists intended to help a candidate prepare for the NMTCB
Exam are up-to-date for the current exam.

9: Nuclear Medicine, General
radiopharmaceuticals with nuclear medicine procedures October 4, New Procedure (red circle) Current code revision
has resulted in a substantially altered.
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