
Radiation Therapy for Lung Cancer
A Deeper Look at External Beam Radiation Planning Techniques

3D Conformal

● 3-dimensional conformal radiation therapy (3D CRT) uses a computer to create a 
3-dimensional picture of the tumor.  Radiation is then directed in multiple X-ray beams 
at the unique shape and location of each tumor. 

○ This allows doctors to give the highest possible dose of radiation to the tumor, 
while sparing the normal tissue as much as possible. 

● 3D CRT decreases the treatment margins and minimizes the volume of normal tissue 
receiving a clinically significant radiation dose.

● Because 3D CRT allows for a high level of precision and accuracy in the delivery of 
radiation treatment, it may be recommended for addressing tumors that are shaped 
irregularly or that are positioned close to healthy/vital organs or tissue

IMRT

● Intensity-modulated radiation therapy (IMRT): IMRT is a type of conformal radiotherapy. 
● IMRT or VMAT is believed to be more effective than 3D-CRT in target coverage, dose 

homogeneity, and reducing toxicity to normal organs
● IMRT uses coordinates of the tumor from the imaging to program a machine that can 

then deliver, from multiple angles, precisely shaped and higher doses of radiation to the 
tumor and lower doses to the surrounding normal, healthy tissue. 

○ Because it is so precise, IMRT is an especially useful technique for use when a 
tumor is situated near a vital structure, such as the spine

● IMRT requires specialized equipment and highly trained personnel, and the planning 
and delivery of the therapy can be time-consuming and complex.

○ Some studies have shown that NPC patients receiving IMRT treatment can 
achieve local control and overall survival more than 90% and 80%, respectively

● IMRT has slightly better conformity and homogeneity with lower doses to normal tissue 
and MUs and treatment times compared to 3D-CRT. Lower MUs reduce the risk of 
secondary malignancies

SBRT

● Stereotactic body radiation therapy (SBRT) is a technique that utilizes precisely 
targeted radiation to a tumor while minimizing radiation to adjacent normal tissue. This 
targeting allows treatment of small- or moderate-sized tumors in either a single or 
limited number of dose fractions

● Stereotactic body radiation therapy (SBRT): SBRT, also called stereotactic ablative 
radiotherapy (SABR), combines image-guided radiation therapy (IGRT) with even more 
advanced techniques to precisely deliver extremely high doses of radiation to the tumor 
while decreasing the dose to normal, healthy tissue nearby.

●  Instead of giving small doses of radiation each day for several weeks, SBRT can be 
given in two to five treatments. When the treatment is delivered in only one session, it is 
referred to as stereotactic radiosurgery (SRS).

● In lung cancer, SBRT is most often used to treat early-stage NSCLC when the patient's 
health does not allow surgery or the patient does not want surgery. It can be used for 
tumors small in size (5 cm or less). It may also be used if an NSCLC patient has limited 
metastases

Gamma Knife

● Gamma Knife radiosurgery (stereotactic radiosurgery) is a technology that uses 
radiation from 192 cobalt-60 radiation sources to deliver a single, large dose of 
radiation to a specific target in the lungs with surgical precision. The radiation 
reacts on a molecular level with the cancer cells and stops their reproduction, 
killing the cancer

○ After a treatment session, the tumor will shrink slowly over the next few 
weeks or months.

● The combination of Gamma Knife radiosurgery (GKRS) and systemic 
immunotherapy (IT) or targeted therapy (TT) is a novel treatment method for 
brain metastases (BMs) in non-small cell lung cancer (NSCLC)

○ There are no incisions, which means patients are unlikely to get an infection
○ The process is completed in two to five days and does not require a lengthy 

stay in the hospital, which also keeps costs down
○ The recovery period is very quick. Patients can return to their ordinary 

routines the following day if they wish.
○ No healthy tissues are touched or harmed

Cyberknife

● CyberKnife is a noninvasive way to treat lung cancer in 5 treatments or less. The 
CyberKnife robotic radiosurgery system incorporates Synchrony tracking 
technology adjusting for movement of the tumor that occurs during breathing. 

● During treatment, the CyberKnife System's computer-controlled robot will move 
around your body to various locations from which it will deliver radiation. At each 
pre-defined position, it will stop to precisely deliver the dose while correlating your 
breathing motion with the tumor position.

● Cyberknife Radiation treatment is non-surgical and non-invasive offering good 
cancer control and significantly reduced incidence of common side effects such 
as shortness of breath, swallowing difficulties or a sore throat

● Treatments are typically completed in as little as 3 to 4 sessions across 1 to 2 
weeks and most patients can continue normal activity throughout treatment
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STORE MANUAL Radiation Treatment Coding

Case Scenarios By Radiation Type 

Phase I-II-III Radiation Primary Treatment Volume 
Code - Lung

Phase I-II-III Radiation 
Treatment Modality
Code 02- External 

beam, Photons

Phase I-II-III External Beam Radiation Planning 
Technique 

Code Specific treatment used
3D, IMRT, SBRT, GammaKnife, CyberKnife

Phase I-II-III Dose per Fraction 
Code dose in cGy for each fx

Phase I-II-III Number of Fractions
Code specific number of fractions

Can range from 1-35 fx

Phase I-II-III Total Dose 
Code Total dose in cGy

The sum of total fx dose
Dose is dependent on treatment 
prescribed and tumor specifics

Phase I-II-III Radiation to Draining 
Lymph Nodes

Code 02- Thoracic Lymph node 
region

Code Label Definition

04 Conformal or 
3-D conformal 
therapy

An external beam planning technique using multiple, fixed beams 
shaped to conform to a defined target volume. Should be clearly 
described as conformal or 3-D therapy in patient record. 

Code Label Definition

05 Intensity 
modulated 
therapy 

An external beam planning technique where the shape or energy of beams 
is optimized using software algorithms. Any external beam modality can be 
modulated but these generally refer to photon or proton beams. Intensity 
modulated therapy can be described as intensity modulated radiation 
therapy (IMRT), intensity modulated x-ray or proton therapy (IMXT/IMPT), 
volumetric arc therapy (VMAT) and other ways. If a treatment is described 
as IMRT with online re-optimization/re-planning, then it should be 
categorized as online re-optimization or re-planning

Code Label Definition

06 Stereotactic 
radiotherapy or 
radiosurgery, NOS 

Treatment planning using stereotactic radiotherapy/radiosurgery 
techniques, but the treatment is not described as Cyberknife® or 
Gamma Knife®. These approaches are sometimes described as 
SBRT (stereotactic body radiation), SABR (stereotactic ablative 
radiation), SRS (stereotactic radiosurgery), or SRT (stereotactic 
radiotherapy). If the treatment is described as robotic radiotherapy 
(e.g. Cyberknife®) or Gamma Knife®, use stereotactic 
radiotherapy subcodes below. If a treatment is described as 
stereotactic radiotherapy or radiosurgery with online 
re-optimization/replanning, then it should be categorized as online 
re-optimization or re-planning.

Code Label Definition

07 Stereotactic 
radiotherapy or 
radiosurgery, robotic.

Treatment planning using stereotactic 
radiotherapy/radiosurgery techniques which is specifically 
described as robotic (e.g. Cyberknife®).

Code Label Definition

08 Stereotactic 
radiotherapy 
or 
radiosurgery, 
Gamma 
Knife®

Treatment planning using stereotactic 
radiotherapy/radiosurgery techniques which uses a 
Cobalt-60 gamma ray source and is specifically described as 
Gamma Knife®. This is most commonly used for treatments 
in the brain.

Shape of the tumor

Treatment planning for bilateral Gamma Knife Brain treatment, using axial, coronal, and sagittal images. 
Gamma Knife Targeted with two 4-mm isocenters and the maximal radiation dose of 120 Gy. 

Yellow lines define the dose distribution areas for 10 Gy  84 Gy and green lines define the dose distribution areas for 10 Gy  

Primary Cancer Treatment 
Site

Energy # Fx Total 
Dose 
(Gy)

Days to Complete 
Treatment

Non-Small Cell 
Lung Cancer

Brain GammaKnife 1 15-20 
Gy
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