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1: Radiation therapy - Wikipedia
3D conformal radiation therapy is a cancer treatment that shapes the radiation beams to match the shape of the tumor.
In the past, radiation beams only matched the height and width of the tumor â€” exposing healthy tissue to radiation.

New methods of providing radiotherapy to mesothelioma patients make irradiating the affected area more
precise. Conforming the radiation beam to the three-dimensional shape of the tumor reduces the risk of side
effects. A treatment session of 3D-CRT typically lasts 15 to 30 minutes, although the first appointment may be
longer. This dome, which is plugged into a computer, projects the images as three-dimensional holograms.
These are not pictorial images like the ones seen on other types of tests. Holograms are light images that
indicate characteristics such as the size, shape and location of the tumor and the organs that surround it. A
radiation oncologist creates customized beams with devices such as: This device attaches to the head of the
radiation machine. It has rows of platelets that are separate from each other, known as leaves. The leaves can
be manipulated to create the initial shape and size of the portal the beams are emitted through. These are made
of a material such as lead that stops radiation. They are placed around the portal to further conform the
radiation beams to the shape of the tumor. A part of that ongoing investigation is experimentation with how to
deliver high doses of radiation to the chest without damaging normal tissue â€” especially within the lung.
Research shows that after an extrapleural pneumonectomy a surgery to remove a lung , it is possible to use
3D-CRT to deliver high doses of radiation without serious risk. However, the radiologist must be careful about
exposing the remaining lung to radiation. Get Free Help Now Risks of 3D-CRT Three-dimensional conformal
radiotherapy is a complex process that requires an experienced radiologist, especially when treating pleural
mesothelioma patients. Three-dimensional conformal radiotherapy is a complex process that requires an
experienced radiologist, especially when treating pleural mesothelioma patients. Some patients treated with
3D-CRT experience no side effects. When adverse effects do occur, they are generally related to the area of
the body being treated. These side effects are usually not serious and go away within four to six weeks after
treatment ends. Medication or changes to your diet can help control potential side effects. An inflammation of
the lungs that typically starts within two to three months of the start of the radiotherapy. Its symptoms can
include a dry cough, shortness of breath and low-grade fever. In rare cases, it can lead to permanent scarring
of the lungs. Occurs when the esophagus the food tube that runs from the throat to the stomach becomes
inflamed. This condition typically starts about two weeks after the beginning of treatment and usually
disappears about two to three weeks after treatment is completed. A condition where the lining of the mouth,
throat and gums called the oral mucosa become inflamed. It is accompanied by dry mouth, thick saliva, sores
and difficulty chewing or swallowing. It is also a temporary condition that ends within a few weeks of the
completion of treatment. You should consult with your oncology team to determine if 3D-CRT is the best
form of radiation or if radiation therapy is needed at all. Every mesothelioma case is unique. A mesothelioma
specialist will be able to formulate the best treatment plan based on the location and size of tumors, staging of
the cancer and your overall health. Get the Best Treatment Options.
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2: Radiation Therapy for Prostate Cancer
Three-Dimensional Radiation Treatment (3D-CRT) Three-dimensional conformal radiation therapy, or 3D-CRT, involves
creating 3-D computer images and delivering highly focused radiation to tumors while sparing nearby healthy tissue.

Radiation therapy for a patient with a diffuse intrinsic pontine glioma , with radiation dose color-coded.
Different cancers respond to radiation therapy in different ways. Highly radiosensitive cancer cells are rapidly
killed by modest doses of radiation. These include leukemias , most lymphomas and germ cell tumors. Some
types of cancer are notably radioresistant, that is, much higher doses are required to produce a radical cure
than may be safe in clinical practice. Renal cell cancer and melanoma are generally considered to be
radioresistant but radiation therapy is still a palliative option for many patients with metastatic melanoma.
Combining radiation therapy with immunotherapy is an active area of investigation and has shown some
promise for melanoma and other cancers. For example, leukemias are not generally curable with radiation
therapy, because they are disseminated through the body. Lymphoma may be radically curable if it is localised
to one area of the body. Similarly, many of the common, moderately radioresponsive tumors are routinely
treated with curative doses of radiation therapy if they are at an early stage. Metastatic cancers are generally
incurable with radiation therapy because it is not possible to treat the whole body. Before treatment, a CT scan
is often performed to identify the tumor and surrounding normal structures. The patient receives small skin
marks to guide the placement of treatment fields. Many patient positioning devices have been developed for
this purpose, including masks and cushions which can be molded to the patient. The response of a tumor to
radiation therapy is also related to its size. Due to complex radiobiology , very large tumors respond less well
to radiation than smaller tumors or microscopic disease. Various strategies are used to overcome this effect.
The most common technique is surgical resection prior to radiation therapy. This is most commonly seen in
the treatment of breast cancer with wide local excision or mastectomy followed by adjuvant radiation therapy.
Another method is to shrink the tumor with neoadjuvant chemotherapy prior to radical radiation therapy. A
third technique is to enhance the radiosensitivity of the cancer by giving certain drugs during a course of
radiation therapy. Examples of radiosensitizing drugs include: Cisplatin , Nimorazole , and Cetuximab. The
effect of radiotherapy on control of cancer has been shown to be limited to the first five years after surgery,
particularly for breast cancer. The difference between breast cancer recurrence in patients who receive
radiotherapy vs. Many low-dose palliative treatments for example, radiation therapy to bony metastases cause
minimal or no side effects, although short-term pain flare-up can be experienced in the days following
treatment due to oedema compressing nerves in the treated area. Higher doses can cause varying side effects
during treatment acute side effects , in the months or years following treatment long-term side effects , or after
re-treatment cumulative side effects. The nature, severity, and longevity of side effects depends on the organs
that receive the radiation, the treatment itself type of radiation, dose, fractionation, concurrent chemotherapy ,
and the patient. Most side effects are predictable and expected. Side effects are dose- dependent; for example
higher doses of head and neck radiation can be associated with cardiovascular complications, thyroid
dysfunction, and pituitary axis dysfunction. The main side effects reported are fatigue and skin irritation, like a
mild to moderate sun burn. The fatigue often sets in during the middle of a course of treatment and can last for
weeks after treatment ends. The irritated skin will heal, but may not be as elastic as it was before. Nausea for
any reason can be treated with antiemetics. Depending on the area being treated, this may include the skin,
oral mucosa, pharyngeal, bowel mucosa and ureter. The rates of onset of damage and recovery from it depend
upon the turnover rate of epithelial cells. Typically the skin starts to become pink and sore several weeks into
treatment. The reaction may become more severe during the treatment and for up to about one week following
the end of radiation therapy, and the skin may break down. Although this moist desquamation is
uncomfortable, recovery is usually quick. Skin reactions tend to be worse in areas where there are natural folds
in the skin, such as underneath the female breast, behind the ear, and in the groin. Mouth, throat and stomach
sores If the head and neck area is treated, temporary soreness and ulceration commonly occur in the mouth and
throat. The esophagus can also become sore if it is treated directly, or if, as commonly occurs, it receives a
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dose of collateral radiation during treatment of lung cancer. When treating liver malignancies and metastases,
it is possible for collateral radiation to cause gastric, stomach or duodenal ulcers [13] [14] This collateral
radiation is commonly caused by non-targeted delivery reflux of the radioactive agents being infused. Typical
symptoms are soreness, diarrhoea, and nausea. Swelling As part of the general inflammation that occurs,
swelling of soft tissues may cause problems during radiation therapy. This is a concern during treatment of
brain tumors and brain metastases, especially where there is pre-existing raised intracranial pressure or where
the tumor is causing near-total obstruction of a lumen e. Surgical intervention may be considered prior to
treatment with radiation. If surgery is deemed unnecessary or inappropriate, the patient may receive steroids
during radiation therapy to reduce swelling. Infertility The gonads ovaries and testicles are very sensitive to
radiation. They may be unable to produce gametes following direct exposure to most normal treatment doses
of radiation. Treatment planning for all body sites is designed to minimize, if not completely exclude dose to
the gonads if they are not the primary area of treatment. Late side effects[ edit ] Late side effects occur months
to years after treatment and are generally limited to the area that has been treated. They are often due to
damage of blood vessels and connective tissue cells. Many late effects are reduced by fractionating treatment
into smaller parts. Tissues which have been irradiated tend to become less elastic over time due to a diffuse
scarring process. Similarly, sweat glands in treated skin such as the armpit tend to stop working, and the
naturally moist vaginal mucosa is often dry following pelvic irradiation. Lymphedema Lymphedema, a
condition of localized fluid retention and tissue swelling, can result from damage to the lymphatic system
sustained during radiation therapy. It is the most commonly reported complication in breast radiation therapy
patients who receive adjuvant axillary radiotherapy following surgery to clear the axillary lymph nodes. It
usually occurs 20 â€” 30 years following treatment, although some haematological malignancies may develop
within 5 â€” 10 years. In the vast majority of cases, this risk is greatly outweighed by the reduction in risk
conferred by treating the primary cancer. The cancer occurs within the treated area of the patient.
Cardiovascular disease Radiation can increase the risk of heart disease and death as observed in previous
breast cancer RT regimens. Radiation-induced fibrosis, vascular cell damage and oxidative stress can lead to
these and other late side effect symptoms. Cognitive decline was especially apparent in young children,
between the ages of 5 to Studies found, for example, that the IQ of 5 year old children declined each year
after treatment by several IQ points. Pelvic radiation disease includes radiation proctitis , producing bleeding,
diarrhoea and urgency, [23] and can also cause radiation cystitis when the bladder is affected.
Radiation-induced polyneuropathy Radiation treatments are vitally necessary but may damage nerves near the
target area or within the delivery path as nerve tissue is also radiosensitive. In the CNS for example, cranial
nerve injury typically presents as a visual acuity loss years post treatment. Effects on reproduction[ edit ]
During the first two weeks after fertilization , radiation therapy is lethal but not teratogenic. However,
mistakes do occasionally occur; for example, the radiation therapy machine Therac was responsible for at least
six accidents between and , where patients were given up to one hundred times the intended dose; two people
were killed directly by the radiation overdoses. From to , a hospital in Missouri overexposed 76 patients most
with brain cancer during a five-year period because new radiation equipment had been set up incorrectly.
ASTRO has launched a safety initiative called Target Safely that, among other things, aims to record errors
nationwide so that doctors can learn from each and every mistake and prevent them from happening. ASTRO
also publishes a list of questions for patients to ask their doctors about radiation safety to ensure every
treatment is as safe as possible. Radiation therapy is also used post surgery in some cases to prevent the
disease continuing to progress. Low doses of radiation are used typically three gray of radiation for five days,
with a break of three months followed by another phase of three gray of radiation for five days. This DNA
damage is caused by one of two types of energy, photon or charged particle. This damage is either direct or
indirect ionization of the atoms which make up the DNA chain. Indirect ionization happens as a result of the
ionization of water, forming free radicals , notably hydroxyl radicals, which then damage the DNA. In photon
therapy, most of the radiation effect is through free radicals. However, double-stranded DNA breaks are much
more difficult to repair, and can lead to dramatic chromosomal abnormalities and genetic deletions. Targeting
double-stranded breaks increases the probability that cells will undergo cell death. Cancer cells are generally
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less differentiated and more stem cell -like; they reproduce more than most healthy differentiated cells, and
have a diminished ability to repair sub-lethal damage. One of the major limitations of photon radiation therapy
is that the cells of solid tumors become deficient in oxygen. Solid tumors can outgrow their blood supply,
causing a low-oxygen state known as hypoxia. Oxygen is a potent radiosensitizer , increasing the effectiveness
of a given dose of radiation by forming DNA-damaging free radicals. Tumor cells in a hypoxic environment
may be as much as 2 to 3 times more resistant to radiation damage than those in a normal oxygen
environment. Newer research approaches are currently being studied, including preclinical and clinical
investigations into the use of an oxygen diffusion-enhancing compound such as trans sodium crocetinate TSC
as a radiosensitizer. Due to their relatively large mass, protons and other charged particles have little lateral
side scatter in the tissueâ€”the beam does not broaden much, stays focused on the tumor shape, and delivers
small dose side-effects to surrounding tissue. They also more precisely target the tumor using the Bragg peak
effect. See proton therapy for a good example of the different effects of intensity-modulated radiation therapy
IMRT vs. This procedure reduces damage to healthy tissue between the charged particle radiation source and
the tumor and sets a finite range for tissue damage after the tumor has been reached. This exiting damage is
not therapeutic, can increase treatment side effects, and increases the probability of secondary cancer
induction. Many other factors are considered by radiation oncologists when selecting a dose, including
whether the patient is receiving chemotherapy, patient comorbidities, whether radiation therapy is being
administered before or after surgery, and the degree of success of surgery. Delivery parameters of a prescribed
dose are determined during treatment planning part of dosimetry. Treatment planning is generally performed
on dedicated computers using specialized treatment planning software. Depending on the radiation delivery
method, several angles or sources may be used to sum to the total necessary dose. The planner will try to
design a plan that delivers a uniform prescription dose to the tumor and minimizes dose to surrounding healthy
tissues. In radiation therapy, three-dimensional dose distributions may be evaluated using the dosimetry
technique known as gel dosimetry. Fractionation allows normal cells time to recover, while tumor cells are
generally less efficient in repair between fractions.
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3: Advantages of Three-Dimensional Radiation Treatment for Mesothelioma
Three-Dimensional Conformational Radiation Therapy (3DCRT) is a type of external beam radiation. It is an advanced
type of this procedure that involves the use of images from scans to create a three-dimensional model of a tumor and
the surrounding tissue.

It is often used in combination with chemotherapy , or shortly after chemotherapy, in people who have early
cancers confined to the lungs and area lymph nodes. The lymph nodes are small immune system glands
located throughout the body that trap foreign invaders such as viruses and bacteria. Many cancers tend to
spread to lymph nodes first. Using radiation therapy to treat lung cancer. Although doctors often prescribe
chemotherapy alone to manage advanced small cell lung cancer, they sometimes recommend radiation therapy
afterward to help shrink tumors. This can help relieve symptoms, such as trouble swallowing or breathing.
Treatment Planning and Guidance Our radiation oncologists use CT scans of the cancer and surrounding
tissue, in conjunction with computer software, to create a customized treatment plan. This software, which
creates a three-dimensional image of the tumor and the surrounding organs, helps doctors determine how to
best target the lung cancer while sparing healthy tissue. Doctors may also take frequent CT scans during
radiation therapy sessions to ensure that treatment is targeting the cancer and avoiding healthy tissue. This
approach, which is called image-guided radiation therapy, helps compensate for the lungs moving during
treatment. The technique also enables doctors to track the size and shape of the tumor as radiation therapy
shrinks it. Types of External Beam Radiation Therapy External beam radiation therapy is delivered using a
machine called a linear accelerator. This machine can be moved around you during treatment sessions, helping
oncologists target the entire tumor. There are several types of external beam radiation therapy. Each type has
different degrees of targeting, and our doctors can talk to you about the best treatment option for you.
Three-Dimensional Conformal Radiation Therapy Three-dimensional conformal radiation therapy delivers
radiation beams tailored to the size, shape, and location of the cancer. Using a linear accelerator, the
oncologist aims radiation beams at the cancer from different directions. Treatment is typically done twice a
day, five days a week, over the course of three weeks. Breaking the total dose of radiation into smaller doses,
called fractions, provides enough therapy to manage the tumor, while reducing the risk of side effects.
Intensity-Modulated Radiation Therapy Intensity-modulated radiation therapy further spares healthy tissues,
reducing the risk of treatment-related complications. This approach divides each radiation dose into many
small, computer-controlled beams of different, adjustable strengths. Doctors can adjust the radiation within
millimeters to spare surrounding healthy tissue. Treatment is usually done twice a day, five days a week, for
three weeks in doses called fractions. Prophylactic Cranial Irradiation Prophylactic cranial irradiation, or
whole brain radiation therapy, may be given to help prevent small cell lung cancer from spreading to the brain.
Doctors may recommend this additional treatment for people with cancer that responds to radiation therapy
and chemotherapy. Three-dimensional conformal radiation therapy or intensity-modulated radiation therapy
can be used to destroy cancer cells in the brain that cannot be seen with imaging. The treatments are usually
given daily for two weeks. Learn More Our doctors are often able to avoid damage to nearby organs, including
the heart and esophagus, by using highly targeted radiation therapy.
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4: External Beam Radiation Therapy & Treatments | Maimonides Medical Center
Three-Dimensional Conformal Radiation Therapy (3D-CRT) Tumors are not regular; they come in different shapes and
sizes. Three-dimensional conformal radiation therapy, or 3D-CRT, uses computers and special imaging techniques such
as CT, MRI or PET scans to show the size, shape and location of the tumor as well as surrounding organs.

All relevant data are within the paper and its Supporting Information files. We performed a meta-analysis to
assess whether IMRT can provide better clinical outcomes in comparison with 3DCRT in patients diagnosed
with prostate cancer. Introduction Prostate cancer ranks the most common cancer and the second most
common cause of cancer death in men [ 1 ]. Radiation therapy RT is widely used in the treatment of prostate
cancer [ 2 â€” 6 ]. Dose escalation has been generally adopted in the RT of prostate cancer for its advantage of
improved tumor control outcomes [ 7 â€” 14 ]. Since most of the patients who were diagnosed with
non-metastatic prostate cancer can survive longer than 10 years, the choice of RT techniques with minimized
RT-related toxicity is important for improving quality of life[ 15 â€” 19 ]. However, higher doses are linked to
increased normal tissue toxicity, such as late gastrointestinal GI toxicity and late genitourinary GU toxicity [ 7
, 20 ]. As technology advances, new RT techniques have emerged and have been used in clinical practice.
Three-dimensional conformal radiation therapy 3DCRT delivers a radiation dose conforming to the target
volume of tumor [ 21 ]. Thus 3DCRT significantly increases the target dose whilereducing the exposure of
healthy tissue [ 2 , 21 , 22 ]. RT techniques evolved to an advanced form of 3DCRT, intensity modulated
radiation therapy IMRT , which generates non-uniform fields to increase the radiation dose delivered to the
intended target volume while potentially minimizing the irradiation to the organs at risk [ 23 , 24 ].
Nevertheless, the probability of a marginal miss is a potential weakness of IMRT. Besides, the
dosehomogeneity, increase of irradiation doses to larger volumes of healthy tissuesand longer time required
for planning need to be considered in the application of IMRT[ 25 , 26 ]. The increased total body exposure
and monitor units raise the risk of second malignancies of IMRT in comparison with conventional RT [ 27 â€”
30 ]. Therefore, this meta-analysis was conducted to assess whether IMRT could improve clinical outcomes in
comparison with 3DCRT in patients diagnosed with prostate cancer, including acute GI toxicity, acute GU
toxicity, acute rectal toxicity, late GI toxicity, late GU toxicity, late rectal bleeding, biochemical controland
overall survival OS. There was no date of publication limits and the most recentliterature was published on
July 25th, Only studies in English were included. Furthermore, reference lists from primarily identified
studies were also manually searched. Those studies were then selected according to the following criteria:
Two reviewers conducted a primary assessment independently to confirm the eligibility of the abstracts
searched from database. Discrepancies were solved by cooperative discussion. The names of all authors and
medical centers involved in each study were carefully examined in order to avoid duplicated data. If
duplicated studies were found, the studies with the largest number of patients were retained. Data Extraction
Data were carefully extracted independently from all the included publications by two reviewers, using a
standardized data collection form. Data extraction included the following items: Statistical Analysis Included
publications were divided into eight groups for analysis: Eventually, Kaplan-Meier curves were read using
Engauge Digitizer version 4. To assess the heterogeneity of the publications, a fixed effect model was used for
meta-analysis. Study estimates, together with pooled estimates, were presented in the form of forest plots. The
meta-analysis was done with Stata version Results Study selection and characteristics The initial search
algorithm retrieved references and candidate studies were fully evaluated. Upon further review, 23 articles met
the eligibility criteria, and the other articles were out of scope. The flowchart of the literature search is shown
in Fig 1.
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5: 3D Conformal Radiation for Cancer Treatment | CTCA
Three-Dimensional Radiation Treatment (3D-CRT) The images produced through mechanical resonance imaging (MRI)
scans and computerized topography (CT) scans allow doctors to create an effective and appropriate treatment plan for
mesothelioma patients.

This article has been cited by other articles in PMC. Abstract Plans of patients with prostate tumor have been
studied. These patients have been scanned in the CT simulator and the images have been sent to the Focal, the
system where the doctor delineates the tumor and the organs at risk. After that in the treatment planning
system XiO there are created for the same patients three dimensional conformal and intensity modulated
radiotherapy treatment plans. The planes are compared according to the dose volume histograms. It is
observed that the plans with IMRT technique conform better the isodoses to the planning target volume and
protect more the organs at risk, but the time needed to create such plans and to control it is higher than 3D
CRT. So it necessary to decide in which patients to do one or the other technique depending on the full dose
given to PTV and time consuming in genereral. The radiotherapy nowadays, together with chemotherapy and
surgery, is a way to treat the patients which have different kind of tumors. Intensity-modulated radiation
therapy IMRT is an advanced technique of high-precision radiotherapy that uses computer-controlled linear
accelerator to deliver precise radiation doses to a malignant tumor or specific areas within the tumor. IMRT
allows for the radiation dose to conform more precisely to the three-dimensional 3-D shape of the tumor by
modulating or controlling the intensity of the radiation beam in multiple small volumes. Also it allows higher
radiation doses to be focused to regions within the tumor while minimizing the dose to surrounding normal
critical structures 1. The process of radiotherapy starts with scanning of the patients, delineating areas of
interest, creating the treatment plans and sending all the data to the machine through a verification system,
mosaiq. An important part of this chain is the plan which is created in the treatment planning system. Even the
all process of these two techniques is similar the design plan differs significantly. Conventional 3D CRT
treatment planning is manually optimized 2. This means that the treatment planner chooses all beams
parameters, such as the number of beams, beam directions, shapes, weights etc. In the case of IMRT dose
distribution is inversely determined, meaning that the treatment planner has to decide before the dose
distribution he wants and the computer then calculates a group of beam intensities that will be produced, as
nearly as possible, the desired dose distribution 4. It is necessary to compare and to know advantages and
disadvantages of these two methods, and so to choose the right method for every single patient. The patients
are scanned in the CT simulator. They are positioning with the help of immobilization devices such as prostep
and knee fix in the supine positions. These are some kind of tattoo. The Focal is the system where the doctors
delineate the target volumes and the organs at risk. Then the images go from Focal to the treatment planning
system. Treatment planning system that is in use is XiO version 4. The treatment planning system can create
plans with both techniques three dimensional conformal radiotherapy and intensity modulated radiotherapy.
The plans with the first technique treatment are done in two phases. In the first phase the plan is a simple box
technique with four beams. Each beam has the energy 18 MV and in the second phase it is created a plan with
six or more beams, again with energy 18 MV. The number of beams in the second phase is more than four in
such a way to protect better the organs at risk. It has to be mention that in the second phase the PTV is
delineated smaller than in the first phase because of the dose limits for the organs at risk. The second
technique IMRT is done with one phase 5. The number of beams is fixed. There are nine beams, with energy 6
MV, in different angles which are used to create the plan. All the beams are created by more small beams in
order to modulate the intensity in such a way to have the desire dose distribution 6. When the plans are
finished they are compared, for both methods, first according to dose-volume histogram and then according to
time consuming for quality control procedures. The checks for the position of the patients, so the giving of the
right dose to the right part of the body, for 3D CRT are done in the machine according to the set-up beams
with the help of electronic portal imaging device EPID and for the IMRT it is used a device which is placed on
the coach of the LINAC and connected with a software. So the first is done with the patient in the machine and
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the second before the entering of the patient in the machine. The time which is needed to treat the patients with
the first technique is much shorter than the second technique. Their comparison is done first according to
dose-volume histograms and then according to time consuming for QC checks.
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6: Radiation Therapy for Small Cell Lung Cancer | NYU Langone Health
3D CRT, or three-dimensional conformal radiation therapy, is an advanced technique that incorporates the use of
imaging technologies to generate three-dimensional images of a patient's tumor and nearby organs and tissues.

Several different radiation therapy techniques have been developed to accomplish this. Depending on the
location, size and type of your tumor or tumors, you may receive one or a combination of these techniques.
Your cancer treatment team will work with you to determine which treatment and how much radiation is best
for you. During external beam radiation therapy, a beam or beams of radiation is directed through the skin to a
tumor and the immediate surrounding area to destroy the main tumor and any nearby cancer cells. To
minimize side effects, the treatments are typically given every day for a number of weeks. The radiation beam
typically comes from a machine located outside of your body that does not touch your skin or the tumor.
Receiving external beam radiation is similar to having an X-ray taken. It is a painless, bloodless procedure.
Using sophisticated treatment planning software, your radiation oncology treatment team plans the size and
shape of the beams, as well as how they are directed at your body, to treat your tumor effectively while
relatively sparing the normal tissues surrounding the cancer cells. Several special types of external beam
therapy are discussed below. These are used for particular types of cancer, and your radiation oncologist will
recommend one of these treatments if he or she believes it will help you. Your radiation oncologist can then
shape the radiation beams to the size and shape of your tumor. The tools used to shape the radiation beams are
multileaf collimators or blocks. Because the radiation beams are very precisely directed, nearby normal tissue
receives less radiation exposure. With IMRT, the radiation beam can be broken up into many "beamlets," and
the intensity of each beamlet can be adjusted individually. Using IMRT, it may be possible to further limit the
exact amount of radiation that is received by normal tissues that are near the tumor. In some situations, this
may also allow a higher dose of radiation to be delivered to the tumor, increasing the chance of a cure. If
three-dimensional RT is the equivalent of a high-quality photograph, IMRT is the equivalent of a high-quality
oil painting, with added variable thickness of the paint. Electron Beam Therapy In some circumstances,
tumors are sufficiently close to the skin that a less penetrating type of radiation can be used and spare the
underlying tissues. Electrons have both mass and charge and therefore do not travel as far in tissue as an
equivalently energetic X-ray. This type of treatment provides an advantage for patients who, for example,
have breast cancers close to their skin surface and for thick tumors that arise in the skin. Superficial X-Rays
For tumors that arise in the skin and are detected before they can become very thick, we have a kv superficial
X-ray generating machine that allows us to cure certain skin cancers with nearly no effect on the underlying
tissues. Neutron Beam Therapy Like proton therapy, neutron beam therapy is a specialized form of radiation
therapy that can be used to treat certain tumors that are radioresistant, meaning that they are very difficult to
kill using conventional radiation therapy. Neutron therapy can also be used to treat certain inoperable tumors.
Stereotactic Radiotherapy Stereotactic radiotherapy is a technique that allows your radiation oncologist to use
very small beams of radiation to destroy certain types of small tumors. Since the beam is so precise, your
radiation oncologist may be able to deliver treatment more quickly than with other techniques. This additional
precision is achieved through rigid immobilization, such as with a head frame as is used in the treatment of
brain tumors. Although often performed in a single treatment, fractionated radiotherapy, where patients
receive up to five treatments in a body frame, is sometimes necessary. Stereotactic radiotherapy may be the
only treatment needed if a very small area is affected. Normal structures and tumors can move between daily
treatments due to differences in organ filling or weight gain and loss. IGRT uses images, such as CT,
ultrasound or stereoscopic X-rays, that are obtained with patients in the exact position they will be during
treatment and compares them every day to similar images taken in the treatment room just before the patient is
given the radiation treatment. Our equipment lets our doctors fuse the two sets of images every day to see if
the treatment beams need to be adjusted, typically by one to a few millimeters. This allows your doctors to
better target the cancer while avoiding nearby healthy tissue. In some cases, when there are no reliable
landmarks for IGRT, your doctors will implant a tiny piece of material called a fiducial marker near or in the
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tumor to help them localize the tumor every day during IGRT.
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7: Radiation Therapy for Stomach Cancer | NYU Langone Health
Three-dimensional conformal radiation therapy (3DCRT) involves using a computed tomography (CT) scan to design a
radiation therapy treatment that is individualised to each patient. The aim of 3DCRT is to deliver a conformal dose of
radiation to the tumour while sparing the normal tissue surrounding the tumour as much as possible.

Tumors come in many different shapes and sizes. This type of radiation treatment uses computers and special
imaging techniques to treat tumors of various sizes and shapes often in difficult locations, and is available in
our state-of-the-art Los Angeles treatment facility. These help Beverly Hills Cancer Center radiation
oncologists precisely tailor the radiation beams to the size and shape of your tumor. Because the radiation
beams are precisely directed, healthy nearby tissue receives less radiation. IMRT is considered the most
advanced 3-D conformal radiation therapy and helps destroy cancer cells without damaging healthy tissue. It
allows radiation oncologists to use different beam intensities to deliver radiation to the tumor sites via the
most favorable paths. This allows higher doses of radiation to be delivered directly to the tumor while
minimizing radiation to surrounding vital organs and tissues. In some situations, this may increase the chance
of a cure. Using IMRT allows your radiation oncologist to possibly treat some tumors that were previously
untreatable with radiation therapy. IMRT can be a non-invasive alternative to surgery in some cases. With
early detection, IMRT can eradicate tumors before the cancer spreads. IMRT can be done on an outpatient
basis. IMRT specifically targets the tumor and not the entire body. Examples Of Successful Imrt IMRT for
treatment of cancers of the throat and neck This is an example of a 49 year old male with cancer of the right
tonsil. He was treated with IMRT radiation and chemotherapy. IMRT treatments were used to treat the
primary tumor in the right tonsil red as well as the lymph node regions in the right and left neck turquoise and
green while minimizing radiation exposure to the parotid glands, larynx, spinal cord and other normal tissue
structures. The patient is now two years out from completion of radiation treatments and is currently in
remission. He is also back to work full time as a SWAT officer. IMRT for treatment of prostate cancer This is
an example of a 72 year old male who was diagnosed with prostate cancer. He decided to undergo radiation
therapy treatments to his prostate gland instead of surgery to remove his prostate. The prostate is shown in red
sandwiched between the bladder green and rectum brown. He was treated with IMRT radiation therapy to the
prostate gland. This treatment allows the prostate to receive sufficient dose of radiation for cure while
significantly limiting the dose of radiation to the rectum and bladder. The patient tolerated the radiation
treatments very well and is currently three years out from completion of radiation treatments with an
undetectable PSA. IMRT for treatment of brain tumors This is a 70 year old male who had a tumor of the left
brain red near the left and right orbits blue and green , left and right optic nerves turquoise and pink and optic
chiasm. This tumor was in a location not accessible by surgery. Due to the critical location of the tumor,
IMRT radiation therapy was used to treat this tumor while reducing potential radiation exposure to the eyes,
optic nerves and optic chiasm as well as the surrounding brain. The patient tolerated the radiation treatments
very well and is currently undergoing serial MRI scans of the brain without any evidence of tumor growth.
Schedule a Consultation Today! Your health is important, and we welcome the opportunity to help you heal.
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8: Radiation Treatment Los Angeles | External Radiation Therapy
Three-dimensional CT simulation has resulted in a dramatic increase in the effectiveness of radiation therapy planning.
With this technique, it is possible to contour the target or volume of interest (Figure 7), superimpose it on DRRs, and
treat patients with a high degree of accuracy (Figure 8).

Three-Dimensional Three-Dimensional Radiation Radiation therapy is one of three main types of treatment for
mesothelioma and other types of cancer. The procedure involves using high-energy radiation to kill cancer
cells. There are benefits and risks to this procedure because the radiation kills all cells indiscriminately, cancer
and healthy cells alike. Advances in how radiation is dosed and applied to tumors have reduced the risk of
killing healthy cells and made the procedure safer. One of these is three-dimensional conformational radiation
therapy, or 3DCRT. It is often used along with chemotherapy and surgery for a complete approach to treating
cancer and reducing tumors. Radiation with an External Beam There are two broad categories of radiation
therapy for cancer patients: Brachytherapy involves implanting a small device inside the body, either next to
or within a tumor. The device emits radiation and targets a small area. In other words, the radiation is applied
internally, or inside the body. External beam radiation therapy is the most common kind of radiation done for
mesothelioma patients and other types of cancer patients. A beam of radiation outside of the body is aimed at
the part of the body where the tumor is located. To get to the tumor the beam has to penetrate skin and other
healthy tissues. This can cause side effects and damage to healthy parts of the body. The risks of this damage
are often worth the benefits of shrinking the tumor with radiation. It is an advanced type of this procedure that
involves the use of images from scans to create a three-dimensional model of a tumor and the surrounding
tissue. With this three-dimensional picture the external beam of radiation can be conformed to the shape of the
tumor. This allows doctors to dose a patient with radiation that is more directed at the tumor and less at the
healthy tissue around it. Specially molded blocks placed around the patient during treatment can also help to
focus the radiation. The scans are used to image the area of the body to be treated, such as the chest cavity for
patients with pleural mesothelioma. The images are put into a software program so that a computer can take
the two-dimensional images and turn them into a three-dimensional model of the tumor and the healthy tissues
around it. Using the three-dimensional model, the computer, surgeons, and doctors can selectively modulate
the intensity, dose, and direction of the radiation beam so that it conforms to the shape of the tumor and avoids
healthy tissue. The program for the beam and treatment is inputted into the computer that will deliver the
treatment to the patient. For the patient, going through 3DCRT means spending extra time being scanned and
treated as compared to traditional external beam radiation therapy. The patient will be examined by a radiation
oncologist and other medical team members so they can develop a treatment plan. The patient then must go
through several imaging scans, which can take up to a couple of hours. Once the scans have been done, the
medical team needs up to a week to create the individualized 3DCRT treatment plan. Once this is all done, the
patient will only need to spend between 15 and 30 minutes lying or sitting still while the computer delivers the
radiation therapy in a special treatment room. This may be done several times over the course of a few days.
The actual treatment is painless. It allows for higher doses of radiation to be targeted at the tumor, while still
avoiding healthy tissues. IMRT has been increasingly used to treat patients with pleural mesothelioma,
especially after surgery to remove the bulk of tumors in the chest cavity. Initial studies have found that this
radiation therapy can help control mesothelioma growth and recurrence better than other types of radiation
treatment. Benefits of 3DCRT The main benefit of using 3DCRT to treat cancer is that it reduces the amount
of radiation delivered to healthy tissues and focuses more of the radiation on the tumor and cancer cells.
Because this is a more specific and focused type of radiation therapy, it can be used on tumors that previously
would have been considered too close to important organs to be treated with radiation. For instance, 3DCRT
can be used to focus radiation on a mesothelioma tumor that is close to the heart. With traditional radiation
treatment, it may be too risky to use radiation that near a vital organ, but with 3DCRT the risks of hitting the
heart with radiation are lowered. Most common are minor side effects to the area of the body being treatment,
such as skin irritation, hair loss, and rashes at the site on which the beam is focused. For pleural mesothelioma
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patients there may be more risks of side effects because the radiation is close to important organs, like the
lungs. Pneumonitis, for instance, or inflammation of the lungs is possible. It causes coughing and shortness of
breath and is usually temporary, but for some people causes lasting damage. Radiation to the chest cavity can
also cause inflammation in the esophagus and the mucosal lining of the throat and mouth. Three-dimensional
radiation therapy is a new, advanced technique for delivering radiation therapy that is more targeted and that
harms fewer healthy cells in the body. For patients with mesothelioma, this provides an exciting new way to
get an effective treatment, especially because the tumors are so close to vital organs like the lungs and heart.
As research continues, there are likely to be even more advances that make radiation treatment an even more
viable and safe option for cancer patients.
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9: 3-D Conformal Radiotherapy at Palo Alto Medical Foundation
3D conformal radiation is a radiation therapy technique that allows doctors to sculpt radiation beams to the shape of a
tumor. This is typically used on tumors that have irregular shapes or that lay close to healthy tissues and organs, and
may limit radiation exposure to surrounding healthy tissue.

Radiation Therapy for Prostate Cancer Radiation therapy uses high-energy rays or particles to kill cancer cells.
When is radiation therapy used? Radiation may be used: As the first treatment for cancer that is still just in the
prostate gland and is low grade. Cure rates for men with these types of cancers are about the same as those for
men treated with radical prostatectomy. As part of the first treatment along with hormone therapy for cancers
that have grown outside the prostate gland and into nearby tissues. If the cancer is not removed completely or
comes back recurs in the area of the prostate after surgery. If the cancer is advanced, to help keep the cancer
under control for as long as possible and to help prevent or relieve symptoms. Types of radiation therapy The
2 main types of radiation therapy used for prostate cancer are: External beam radiation Brachytherapy internal
radiation Another type of radiation therapy, in which a medicine containing radiation is injected into the body,
is described in Preventing and Treating Prostate Cancer Spread to the Bone. This type of radiation can be used
to try to cure earlier stage cancers, or to help relieve symptoms such as bone pain if the cancer has spread to a
specific area of bone. Before treatments start, your radiation team will take careful measurements to find the
correct angles for aiming the radiation beams and the proper dose of radiation. This planning session, called
simulation, usually includes getting imaging tests such as CT or MRI scans. You might be fitted with a plastic
mold resembling a body cast to keep you in the same position for each treatment so that the radiation can be
aimed more accurately. You will usually be treated 5 days a week in an outpatient center for at least several
weeks, depending on why the radiation is being given. Each treatment is much like getting an x-ray. The
radiation is stronger than that used for an x-ray, but the procedure is painless. Each treatment lasts only a few
minutes, although the setup time â€” getting you into place for treatment â€” takes longer. Newer EBRT
techniques focus the radiation more precisely on the tumor. This let doctors give higher doses of radiation to
the tumor while reducing the radiation exposure to nearby healthy tissues. Radiation beams are then shaped
and aimed at the prostate from several directions, which makes it less likely to damage normal tissues. It uses
a computer-driven machine that moves around the patient as it delivers radiation. Along with shaping the
beams and aiming them at the prostate from several angles, the intensity strength of the beams can be adjusted
to limit the doses reaching nearby normal tissues. This lets doctors deliver an even higher dose to the cancer.
Some newer radiation machines have imaging scanners built into them. This advance, known as image guided
radiation therapy IGRT , lets the doctor take pictures of the prostate and make minor adjustments in aiming
just before giving the radiation. This may help deliver the radiation even more precisely, which might result in
fewer side effects, although more research is needed to prove this. Another approach is to place tiny implants
into the prostate that send out radio waves to tell the radiation therapy machines where to aim. This lets the
machine adjust for movement like during breathing and may allow less radiation to go to normal tissues. In
theory, this could lower side effects. So far, though, no study has shown side effects to be lower with this
approach than with other forms of IMRT. It uses a machine that delivers radiation quickly as it rotates once
around the body. This allows each treatment to be given over just a few minutes. Stereotactic body radiation
therapy SBRT This technique uses advanced image guided techniques to deliver large doses of radiation to a
certain precise area, such as the prostate. Because there are large doses of radiation in each dose, the entire
course of treatment is given over just a few days. The side effects, though, are not better. Proton beam
radiation therapy Proton beam therapy focuses beams of protons instead of x-rays on the cancer. Unlike
x-rays, which release energy both before and after they hit their target, protons cause little damage to tissues
they pass through and release their energy only after traveling a certain distance. This means that proton beam
radiation can, in theory, deliver more radiation to the prostate while doing less damage to nearby normal
tissues. Although in theory proton beam therapy might be more effective than using x-rays, so far studies have
not shown if this is true. Right now, proton beam therapy is not widely available. Proton beam radiation might
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not be covered by all insurance companies at this time. Radiation can irritate the rectum and cause a condition
called radiation proctitis. This can lead to diarrhea, sometimes with blood in the stool, and rectal leakage.
Most of these problems go away over time, but in rare cases normal bowel function does not return. To help
lessen bowel problems, you may be told to follow a special diet during radiation therapy to help limit bowel
movement during treatment. Sometimes a balloon-like device is put in the rectum during each treatment to
keep the bowel as still as possible while treatment is given. Radiation can irritate the bladder and lead to a
condition called radiation cystitis. Urinary problems usually improve over time, but in some men they never
go away. As described in the surgery section, there are different levels and types of incontinence. Overall, this
side effect occurs less often than after surgery. The risk is low at first, but it goes up each year for several
years after treatment. Rarely, the tube that carries urine from the bladder out of the body the urethra may
become very narrow or even close off, which is known as a urethral stricture. This might require further
treatment to open it up again. Erection problems, including impotence: After a few years, the impotence rate
after radiation is about the same as that after surgery. Problems with erections usually do not occur right after
radiation therapy but slowly develop over time. This is different from surgery, where impotence occurs
immediately and may get better over time. As with surgery, the older you are, the more likely it is you will
have problems with erections. For more about coping with erection problems and other sexuality issues, see
Sexuality for the Man With Cancer. Radiation therapy can cause fatigue that might not go away until a few
weeks or months after treatment stops. The lymph nodes normally provide a way for fluid to return to the heart
from all areas of the body. If the lymph nodes around the prostate are damaged by radiation, fluid may collect
in the legs or genital region over time, causing swelling and pain. Lymphedema can usually be treated with
physical therapy, although it may not go away completely. See our lymphedema page to learn more. These
pellets are placed directly into your prostate. Brachytherapy alone is generally used only in men with
early-stage prostate cancer that is relatively slow growing low-grade. Brachytherapy combined with external
radiation is sometimes an option for men who have a higher risk of the cancer growing outside the prostate.
The use of brachytherapy is also limited by some other factors. For men who have had a transurethral
resection of the prostate TURP or for those who already have urinary problems, the risk of urinary side effects
may be higher. Brachytherapy might not work as well in men with large prostate glands because it might not
be possible to place the seeds into all of the correct locations. One way to get around this may be to get a few
months of hormone therapy beforehand to shrink the prostate. Imaging tests such as transrectal ultrasound ,
CT scans , or MRI are used to help guide the placement of the radioactive pellets. Special computer programs
calculate the exact dose of radiation needed. There are 2 types of prostate brachytherapy. Both are done in an
operating room. You will get either spinal anesthesia where the lower half of your body is numbed or general
anesthesia where you are asleep , and you might need to stay in the hospital overnight. Permanent low dose
rate, or LDR brachytherapy In this approach, pellets seeds of radioactive material such as iodine or palladium
are placed inside thin needles, which are inserted through the skin in the area between the scrotum and anus
and into the prostate. The pellets are left in place as the needles are removed and give off low doses of
radiation for weeks or months. Radiation from the seeds travels a very short distance, so the seeds can give off
a large amount of radiation in a very small area. This limits the amount of damage to nearby healthy tissues.
Usually, around seeds are placed, but this depends on the size of the prostate. Because the seeds are so small,
they seldom cause discomfort, and are simply left in place after their radioactive material is used up. You may
also get external beam radiation along with brachytherapy, especially if there is a higher risk that your cancer
has spread outside the prostate for example, if you have a higher Gleason score. Temporary high dose rate, or
HDR brachytherapy This technique is done less often. It uses higher doses of radiation that are left in place for
a short time. Hollow needles are placed through the skin between the scrotum and anus and into the prostate.
Soft nylon tubes catheters are placed in these needles. The needles are then removed but the catheters stay in
place. Radioactive iridium or cesium is then placed in the catheters, usually for 5 to 15 minutes. Generally,
about 3 brief treatments are given over 2 days, and the radioactive substance is removed each time. After the
last treatment the catheters are removed. For about a week after treatment, you may have some pain or
swelling in the area between your scrotum and rectum, and your urine may be reddish-brown. These
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treatments are usually combined with external beam radiation given at a lower dose than if used by itself. The
advantage of this approach is that most of the radiation is concentrated in the prostate itself, sparing nearby
normal tissues. Possible risks and side effects of brachytherapy Radiation precautions: If you get permanent
LDR brachytherapy, the seeds will give off small amounts of radiation for several weeks or months. You may
be asked to strain your urine for the first week or so to catch any seeds that might come out. You may be asked
to take other precautions as well, such as wearing a condom during sex.
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