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The following Protocol contains medical necessity criteria that apply for this service. It is 
applicable to Medicare Advantage products unless separate Medicare Advantage criteria are 
indicated. If the criteria are not met, reimbursement will be denied and the patient cannot be 
billed. Preauthorization is not required but is recommended if, despite this Protocol position, 
you feel this service is medically necessary. Please note that payment for covered services is 
subject to eligibility and the limitations noted in the patient’s contract at the time the services 
are rendered. 

 

Description 

Radiation therapy may be an integral component in the treatment of cancers of the abdomen and pelvis. 
Intensity-modulated radiation therapy (IMRT) has been proposed as a method of radiation therapy that allows 
adequate radiation therapy to the tumor while minimizing the radiation dose to surrounding normal tissues and 
critical structures.  

Background 

Radiation techniques 

Conventional external-beam radiation therapy. Over the past several decades, methods to plan and deliver 
radiation therapy have evolved in ways that permit more precise targeting of tumors with complex geometries. 
Most early trials used two-dimensional treatment planning, based on flat images and radiation beams with 
cross-sections of uniform intensity that were sequentially aimed at the tumor along two or three intersecting 
axes. Collectively, these methods are termed “conventional external-beam radiation therapy”. 

Three-dimensional conformal radiation. Treatment planning evolved by using three-dimensional images, usually 
from computed tomography (CT) scans, to delineate the boundaries of the tumor and discriminate tumor tissue 
from adjacent normal tissue and nearby organs at risk for radiation damage. Computer algorithms were 
developed to estimate cumulative radiation dose delivered to each volume of interest by summing the 
contribution from each shaped beam. Methods also were developed to position the patient and the radiation 
portal reproducibly for each fraction and immobilize the patient, thus maintaining consistent beam axes across 
treatment sessions. Collectively, these methods are termed three-dimensional conformal radiation therapy (3D-
CRT).  

Intensity-modulated radiation therapy. Intensity-modulated radiation therapy (IMRT), which uses computer 
software, CT images, and magnetic resonance imaging, offers better conformality than 3D-CRT as it is able to 
modulate the intensity of the overlapping radiation beams projected on the target and to use multiple-shaped 
treatment fields. It uses a device (a multileaf collimator [MLC]) that coupled to a computer algorithm, allows for 
“inverse” treatment planning. The radiation oncologist delineates the target on each slice of a CT scan and 
specifies the target’s prescribed radiation dose, acceptable limits of dose heterogeneity within the target 
volume, adjacent normal tissue volumes to avoid, and acceptable dose limits within the normal tissues. Based 
on these parameters and a digitally reconstructed radiographic image of the tumor and surrounding tissues and 
organs at risk, computer software optimizes the location, shape, and intensities of the beam ports to achieve the 
treatment plan’s goals.  
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Increased conformality may permit escalated tumor doses without increasing normal tissue toxicity and thus 
may improve local tumor control, with decreased exposure to surrounding normal tissues, potentially reducing 
acute and late radiation toxicities. Better dose homogeneity within the target may also improve local tumor 
control by avoiding underdosing within the tumor and may decrease toxicity by avoiding overdosing.  

Since most tumors move as patients breathe, dosimetry with stationary targets may not accurately reflect doses 
delivered within target volumes and adjacent tissues in patients. Furthermore, treatment planning and delivery 
are more complex, time-consuming, and labor-intensive for IMRT than for 3D-CRT. Thus, clinical studies must 
test whether IMRT improves tumor control or reduces acute and late toxicities when compared with 3D-CRT.  

Methodologic issues with IMRT studies 

Multiple-dose planning studies have generated 3D-CRT and IMRT treatment plans from the same scans, then 
compared predicted dose distributions within the target and in adjacent organs at risk. Results of such planning 
studies show that IMRT improves on 3D-CRT with respect to conformality to, and dose homogeneity within, the 
target. Dosimetry using stationary targets generally confirms these predictions. Thus, radiation oncologists 
hypothesized that IMRT may improve treatment outcomes compared with those of 3D-CRT. However, these 
types of studies offer indirect evidence on treatment benefit from IMRT, and it is difficult to relate results of 
dosing studies to actual effects on health outcomes.  

Comparative studies of radiation-induced side effects from IMRT versus alternative radiation delivery are 
probably the most important type of evidence in establishing the benefit of IMRT. Such studies would answer 
the question of whether the theoretical benefit of IMRT in sparing normal tissue translates into real health 
outcomes. Single-arm series of IMRT can give some insights into the potential for benefit, particularly if an 
adverse effect that is expected to occur at high rates is shown to decrease by a large amount. Studies of 
treatment benefit are also important to establish that IMRT is at least as good as other types of delivery, but in 
the absence of such comparative trials, it is likely that benefit from IMRT is at least as good as with other types 
of delivery.  

Note:  Evidence for the following abdominal and pelvic cancers has not yet been reviewed and is beyond the 
scope of this current Protocol:  bladder cancer, esophageal cancer, and sarcoma.  

Related Protocol 

Intensity-Modulated Radiation Therapy (IMRT): Cancer of the Head and Neck or Thyroid 

 

Policy (Formerly Corporate Medical Guideline) 

Intensity-modulated radiation therapy may be considered medically necessary as an approach to delivering 
radiation therapy for patients with cancer of the anus/anal canal. 

When dosimetric planning with standard 3-D conformal radiation predicts that the radiation dose to an adjacent 
organ would result in unacceptable normal tissue toxicity (see Policy Guidelines), intensity-modulated radiation 
therapy (IMRT) may be considered medically necessary for the treatment of cancer of the abdomen and pelvis, 
including but not limited to: 
• stomach (gastric); 
• hepatobiliary tract; 
• pancreas; or 
• gynecologic tumors (including cervical, endometrial, and vulvar cancers). 
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Intensity-modulated radiation therapy (IMRT) would be considered investigational for all other uses in the 
abdomen and pelvis. 

Bladder cancer, esophageal cancer, and sarcoma, as well as colon and rectal cancers are not addressed in the 
above medical guideline.  

 

Policy Guidelines 

Radiation tolerance doses for normal tissues of the abdomen and pelvis 

 TD 5/5 (Gy)a TD 50/5 (Gy)b   

  Portion of organ involved Portion of organ involved   

Site 1/3 2/3 3/3 1/3 2/3 3/3 Complication endpoint 

Heart 60   45   40   70   55   50   Pericarditis   

Lung 45   30   17.5   65   40   24.5   Pneumonitis   

Spinal cord 50   50   47   70   70   NP   Myelitis/necrosis   

Kidney 50   30   23   NP   40   28   Clinical nephritis   

Liver 50   35   30   55   45   40   Liver failure   

Stomach 60   55   50   70   67   65   Ulceration/perforation   

Small intestine 50   NP   40   60   NP   55   Obstruction/perforation   

Femoral head NP   NP   52   NP   NP   65   Necrosis   

aTD 5/5, the average dose that results in a 5% complication risk within five years 
bTD 50/5, the average dose that results in a 50% complication risk within five years 

NP:  not provided  

The tolerance doses in the table are a compilation from the following two sources: 

Morgan MA (2011). Radiation Oncology. In DeVita, Lawrence and Rosenberg, Cancer (p.308). Philadelphia: 
Lippincott Williams and Wilkins. 

Kehwar TS, Sharma SC. Use of normal tissue tolerance doses into linear quadratic equation to estimate normal 
tissue complication probability. http://www.rooj.com/Radiation%20Tissue%20Tolerance.htm 

For IMRT to provide outcomes that are superior to 3-dimensional conformal radiation (3D-CRT), there must be a 
clinically meaningful decrease in the radiation exposure to normal structures with IMRT compared to 3D-CRT. 
There is not a standardized definition for a clinically meaningful decrease in radiation dose. In principle, a 
clinically meaningful decrease would signify a significant reduction in anticipated complications of radiation 
exposure. In order to document a clinically meaningful reduction in dose, dosimetry planning studies should 
demonstrate a significant decrease in the maximum dose of radiation delivered per unit of tissue, and/or a 
significant decrease in the volume of normal tissue exposed to potentially toxic radiation doses. While radiation 
tolerance dose levels for normal tissues are well-established, the decrease in the volume of tissue exposed that 
is needed to provide a clinically meaningful benefit has not been standardized. Therefore, precise parameters 
for a clinically meaningful decrease cannot be provided. 

Note:  This Protocol does not address IMRT for treatment of cancers of the colon and rectum. 
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Services that are the subject of a clinical trial do not meet our Technology Assessment Protocol criteria and are 
considered investigational. For explanation of experimental and investigational, please refer to the Technology 
Assessment Protocol. 

It is expected that only appropriate and medically necessary services will be rendered. We reserve the right to 
conduct prepayment and postpayment reviews to assess the medical appropriateness of the above-referenced 
procedures. Some of this Protocol may not pertain to the patients you provide care to, as it may relate to 
products that are not available in your geographic area. 
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