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Brachytherapy - what patients need to know

https://www.iaea.org/resources/rpop/patients-and-public/brachytherapy

» What are the different kinds of brachytherapy treatments?

Brachytherapy involves placing radioactive material inside the patient’s body. The
treatments can be temporary, ranging in duration from several minutes to several
days, or permanent. In some cases, a single temporary brachytherapy treatment is
given, and in other cases, a series of treatments are administered. Temporary
brachytherapy can be used, for example, in breast cancer treatment after
lumpectomy surgery. In permanent brachytherapy, the implanted sources will
slowly deliver the treatment over a period of weeks to months. At the end of that
time, the sources are no longer radioactive and will remain inside the patient’s
body. Permanent brachytherapy is used, for example, to treat prostate cancer.

» Does temporary brachytherapy treatment require hospitalization?

In most temporary brachytherapy treatments, patients stay in the hospital or
radiotherapy facility for as long as the sources are inside or in contact with the
body. After the sources are removed, the radiotherapy staff will perform a radiation
survey to confirm that all radioactive sources were removed. Patients receiving a
series of treatments are usually able to go home between treatments. Hospital staff
may need to limit the time they spend in the patients’ vicinity, and there may be
restrictions for visitors while the sources are present. After the sources are
removed, the restrictions are no longer needed.

» Does permanent brachytherapy treatment require hospitalization?

In some cases, patients can leave the hospital the same day the sources are
implanted, while hospitalization for one or more days is required for reasons of
medical recovery in other cases. The sources used in permanent brachytherapy
treatments are selected to ensure that nearly all of the radiation is absorbed within
the patient’s body, which means that the radiation levels surrounding them will be
very low. Staff performs a radiation survey to confirm that the radiation levels
surrounding patients are sufficiently low before discharging them.

Patients should be provided with a card with information about their treatment and
contact information for the radiation oncologist who performed the treatment. In
most cases, doctors advise patients to maintain a safe distance from pregnant


https://www.iaea.org/resources/rpop/patients-and-public/brachytherapy

women and young children for a specified time period. Prostate cancer patients
may also instructed what to do if they find a dislodged source.

» What are the risks to my family of being near me after | receive
implantation of permanent brachytherapy sources?

The risks are minimal. Studies have shown that radiation doses to family and
household members from permanent brachytherapy treatments are acceptably
low. Still, it is advisable to maintain a safe distance from pregnant women and
young children for the period of time recommended by your radiation oncologist.

» Is there a chance that | could set off a security radiation monitor after
implantation of permanent brachytherapy sources?

In the first months after source implantation, it is possible that the low levels of
radiation from your body could be detected by the type of radiation monitor used
by police and at border crossings. If this happens, show the hospital-provided card
that describes the details of your treatment and contact information for the
radiation oncologist who performed the treatment.

» What should | do if | am taken to an emergency room or need to be
admitted to a hospital shortly after implantation of permanent
brachytherapy sources?

Show emergency room or hospital staff the hospital-provided card that describes
the details of your treatment and contact information for the radiation oncologist
who performed the treatment.

» What should | do if | need another surgery in the same area of my body as
the permanent brachytherapy treatment?

You should inform the surgeon that you had a permanent brachytherapy
treatment, even if the implantation was performed several years ago. The surgeon
should contact the radiation oncologist who performed the treatment to discuss
proper disposal of any sources that might be removed.

» Can permanent brachytherapy patients’ bodies be cremated?

Cremation is generally permitted if at least one year has elapsed since the source
implantation. The funeral director should discuss this with staff at the hospital or
radiotherapy facility at which the source implantation was performed.



Resource : IAEA, International Atomic Energy Agency
https://www.iaea.org/resources/rpop/patients-and-public/pregnant-women
» Can | undergo X ray investigations while I am pregnant?

Yes, if medically justified and with certain precautions. The aim is to minimize the unborn child’s
radiation exposure. An unborn child is considered to be more sensitive than adults or children to potential
adverse radiation effects. For many examinations such as X ray of the head (including dental X rays),
chest and limbs, where the pelvic region is not in the direct beam, the dose to the unborn child can be very
low. Doctors may consider delaying procedures that would put the pelvic region and the unborn child in
the direct path of the beam. If the procedure is essential to the mother’s health, the doctors take special
actions to keep the dose to the unborn child as low as possible. For example, pregnant patients can have
their pelvic regions shielded during the procedure.

» How long after radioiodine treatment should | wait before getting pregnant?
Women are recommended to avoid pregnancy for at least 6 months following radioiodine treatment.
» Can | breastfeed following radio-iodine treatment?

Breast feeding must stop before starting radio-iodine treatment as there is a risk of damaging the infant’s
thyroid, causing permanent hypothyroidism and increasing the risk of thyroid cancer.

» Can a pregnant patient receive radiotherapy?

Cancers located away from the pelvis may be treated by radiotherapy only after discussion with the
radiation oncologist. Cancers in the pelvis will require careful consideration. Doctors will discuss with
their patients whether to proceed with radiotherapy, delay the treatment until after birth, terminate
pregnancy, or use alternative treatment.

» Can I undergo a CT scan while | am pregnant?
Yes, if medically justified and with certain precautions.

The aim is to minimize the unborn child’s radiation exposure. An unborn child is considered to be more
sensitive than adults or children to potential adverse radiation effects. For many examinations such as CT
of the head (including dental CT scans), chest and limbs, where the pelvic region is not in the direct beam,
the dose to the unborn child can be very low.

Doctors may consider delaying procedures that would put the pelvic region and the unborn child in the
direct path of the beam. If the procedure is essential to the mother’s health, the doctors take special
actions to keep the dose to the unborn child as low as possible. For example, lower exposure factors can
be chosen and pregnant patients can have their pelvic regions shielded during the procedure.

» Is it important to know if I am pregnant for undergoing a CT scan?

Yes. For any examination involving direct exposure of the lower abdomen, pregnancy should be ruled
out, or the pregnancy status should be verified as part of the justification process.



Radiation

Physics of diagnostic x-rays :

This subject discusses the physical principles involved in the diagnostic
use of x-rays in medicine .

The x-ray photon is a member of the electromagnetic family that includes
light of all types (infrared, visible and ultraviolet ,radiowaves, radar and
television signals and gamma rays .

Like many important scientific breakthroughs, the discovery of x-rays
was accidental, in the fall of 1895. , W.C. Roentgen, a physicist at the
university of Wurzburg in Germany , was studying cathode rays in his
laboratory, he was using a fairly high voltage across a tube covered with
black paper that had been evacuated to a low pressure .

When he "excited" the tube with high voltage , he noticed that some
crystals on a nearby bench glowed and that the rays causing this
fluorescence could pass through solid matter, within a few days Roentgen
took the first x-ray film .

The main components of modern x-ray unit are :

1. A source of electrons — a filament or cathode .

2. An evacuated space in which to speed up the electrons .

3. A high positive potential to accelerate the negative electrons .
4. A target or anode, which the electrons strike to produce x-rays .

The unit used for radiation exposure is the Roentgen (R), a measure of the
a mount of electric change produced by ionization in air :

1R=2.58*10" C/Kg of air .



x-ray slices of the body :

The radiologist often takes x-ray images from different directions, such as
from the back, the side and an intermediate (oblique) angle .

taking x-ray images of slices of the body or body section radiography,
better known as tomography, was first proposed in about 1930 as a better
way to distinguish these shadows, both conventional tomography and
computerized tomography .

axial tomography was dramatically improved in 1972 when Hounsfield
developed computerized axial tomography (CAT), sometimes called
computerized tomography (CT),for EMI Limited in England . Hounsfield
made use of a technique for analyzing data by computer that was
originally developed for use in astronomy .

physics of nuclear medicine (radioisotopes in medicine )

investigator of radioactivity discovered that certain natural elements
primarily the very heavy ones, have unstable nuclei that disintegrate to
emit various rays —alpha («), beta () and gamma (y) rays .

the alpha, beta and gamma rays were found to have quite different
characteristics, alpha and beta particle bend in opposite directions in
magnetic and electrical fields, alpha particles are positively charged and
beta particles are negatively charged .

Alpha particles which stop in a few centimeters of air are the nuclei of
helium atoms, beta rays are more penetrating but can be stopped in a few
maters of air or a few millimeters of tissues, they are high speed
electrons, gamma rays are very penetrating and are physically identical to



x-rays, the usually have much higher energies than the x-rays used in
diagnostic radiology .

Alpha and gamma rays from a given source have fixed energies but beta
rays have a spread of energies up to a maximum characteristic of the
source .

Each element has a specific number of protons in the nucleus. For
example carbon has six protons, nitrogen has seven protons and oxygen
has eight protons .

However, for each element, the number of neutrons in the nucleus can
vary, nuclei of a given element with different numbers of neutrons are
called isotopes of the element .

If they are not radioactive they are called stable isotopes and if they are
radioactive they are called radioisotopes, for example carbon has two
stable isotopes (**C and **C) and several radioisotopes (e.g, *'C ,**C,and
15

C).

Most elements do not have naturally occurring radioisotopes, but
radioisotopes of all elements can now be produced artificially, isotope
mean "in the same place™ and should be used when referring to a single
element, the word radionuclidesis appropriate when several radioactive
elements are involved .

There are over 1000 known radionuclides, most man-made. Heavy
elements tend to have many more radioisotopes than light elements; for
example, iodine has 15 known radioisotopes, while hydrogen has 1,
tritium (*H) . A particular radionuclide can be identified by its
radioactivity alone just as human can be identified by their fingerprints.

Characteristics that help identify the radionuclide are the type and energy
of its emitted particles or rays .



The most common emissions from radioactive elements are beta particles
and gamma rays . since beta particles are not very penetrating, they are
easily absorbed in the body and are generally of little use for diagnosis.
However, some beta-emitting radionuclides such as (*H and **C) play an
important role in medical research .( **P) is used for diagnosis of tumors
in the eye because some of its beta particles have enough energy to
emerge from the eye .most clinical diagnostic procedures use photon of
some type- usually gamma rays with energies above 100kev can penetrate
many centimeters of tissue, and a gamma emitter in the body can be
located and mapped by a detector outside the body. All of the gamma-
emitting radionuclides of common organic elements carbon, nitrogen, and
oxygen-are short lived, which makes their use in clinical medicine
difficult without an accelerator . few medical centers have installed
cyclotrons for producing short-lived radionuclides.

A metastable radionuclide decays by emitting gamma rays only and
daughter nucleus differs from its parent only in having less energy .

Each radionuclide decays as affixed rate commonly indicated by the half-
life (Ty5,), the time needed for half of radioactive nuclei to decay .

The basic equation describing radioactive decay is

A=Ae™"

Where A is the activity in disintegrations per second, A is the initial
activity , Ais decay constant, and t is the time since the activity was A . If
t measured in hours, 2 must be in hours™ . if 4is small, that is, less than
0.1, it is very nearly the friction of the radionuclide that decays per unit
time . for *®Au, 4is 0.01 hr', which means that 0.01(or 1%) decays per
hours :

A= AN



Where N is the number of radioactive atoms . equation can be used to
determine that half-life of long-lived radionuclide the decay constant is
related to the half-life by the simple equation

0.693

Ty, = )

The constant 0.693 is the natural logarithm of 2 . the relationship between
the decay constant and the half-life is illustrated .



https://www.iaea.org/resources/rpop/patients-and-public/computed-tomography

» What is CT scanning?

Computed tomography (CT) scanning provides images of sections of the body
(slices) using special X ray equipment and sophisticated computers. CT scans of
internal organs, bone, soft tissue and blood vessels provide greater clarity and
reveal more details than X ray or radiograph exams. X ray images are two
dimensional representations while CT images show all three dimensions.

Using CT scans, doctors can more easily diagnose problems such as cancers,
cardiovascular disease, infectious disease, trauma and musculoskeletal disorders.

» What are the typical radiation doses associated with CT examinations?

CT scans of the head, for example, expose patients to about the equivalence of one
year of natural radiation. This is about 100 times the radiation dose from a chest X
ray. Other CT examinations involve higher radiation doses ranging up to eight times
the dose received from background radiation in one year.

» Why is the radiation dose in CT higher than in conventional X rays
(radiographs)?

The highest dose is at the body surface where the beam enters the body. In a
conventional X ray examination, the beam enters the body from one plane - front,
back or any one side. In CT, the X ray tube rotates around the patient’s body and
the beam enters the body at many points, all of which are exposed. This, combined
with the radiation that penetrates the body, results in overall higher radiation
absorbed dose to the irradiated parts in CT.

» How many CT examinations are unsafe?

There is no straight answer to this question. There are no prescribed limits on the
number of CT examinations a patient can undergo.

No amount of radiation is considered too much for a patient when the procedure is
justified by the doctor. This justification takes into account the risk that even a small
amount can cause cancetr.

There are well established guidelines and recommendations to help doctors decide
on the appropriateness of an examination for a particular disease condition. In


https://www.iaea.org/resources/rpop/patients-and-public/computed-tomography

general, radiation exposure should be kept as low as reasonably achievable (the
ALARA principle) without compromising medical benefits.

» Do | need yet another CT examination?

You can help avoid unnecessary repeat examinations by telling your doctor about
previous examinations (X ray, CT, MRI, ultrasound and other imaging examinations)
and sharing the results when possible. Repeat investigations are sometimes
needed to perform an examination, or after cancer treatment to estimate its
effectiveness. A CT examination may sometimes involve the injection of an
intravenous contrast agent. Imaging can be performed at multiple time points
before and after the injection of the contrast material. Each examination involves
sets of images referred to as a "series." Multiple series should be performed only if
clinically indicated. A smaller number of series means a smaller radiation dose.

» Can | undergo a CT scan while | am pregnant?
Yes, if medically justified and with certain precautions.

The aim is to minimize the unborn child’'s radiation exposure. An unborn child is
considered to be more sensitive than adults or children to potential adverse
radiation effects. In many examinations such as CT of the head (including dental CT
scans), chest and limbs, the pelvic region is not in the direct beam and the dose to
the unborn child can be very low.

Doctors may consider delaying procedures that would put the pelvic region and the
unborn child in the direct path of the beam. If the procedure is essential to the
mother’s health, the doctors take special actions to keep the dose to the unborn
child as low as possible. For example, lower exposure factors can be chosen and
pregnant patients can have their pelvic regions shielded during the procedure.

» Is it important to know if | am pregnant for undergoing a CT scan?
Yes.

For any examination involving direct exposure of the lower abdomen, pregnancy
should be ruled out, or the pregnancy status should be verified as part of the
justification process.

» Should | be concerned about radiation if my child has been prescribed a CT?

As part of the justification process, doctors determine whether the benefits of the
CT scan outweigh the risks, and they should be able to explain why your child needs



a CT scan. Children’s radiation exposure should be as low as possible because they
are more sensitive to radiation than adults and they have a longer life ahead of
them.

» Should | ask my doctor for a whole-body CT screening?

There is no evidence demonstrating any benefits from whole-body CT screening of
individuals. Several investigational studies of the effectiveness of using CT to screen
people are focused on high-risk groups for specific diseases. In such studies, only a
limited part of the body is irradiated, and the examination screens for a specific
type of disease.



