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Outline

MPPGs to Discuss

1. MPPG 2.b: Commissioning and quality assurance of X-
ray-based image-guided radiotherapy systems

2. MPPG 5.a: Commissioning and QA of Treatment Planning 
Dose Calculations — Megavoltage Photon and Electron 
Beams

3. MPPG 11.a: Plan and chart review in external beam 
radiotherapy and brachytherapy

4. MPPG 13.a: HDR Brachytherapy (NOT yet published but is 
approved by EXCOM)

5. MPPG 15.a: Peer Review in Clinical Physics (NOT yet 
approved by EXCOM)
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Follow along with the online handout PDF!
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J Appl Clin Med Phys. 2021;22(9):73–81. 

This report is the first revision of MPPG 2 first published in 2014.
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Motivation

1. Many clinical practice environments now utilize 
treatment delivery systems with one or more IGRT 
systems that fall under the responsibility of the QMP. 

2. A variety of guidance documents and task group 
reports have been issued that include additional 
recommendations for commissioning and quality 
assurance of IGRT or planning CT systems. However, 
these reports do not clearly delineate best practice 
from minimum practice standards.
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Relevant Prior Publications

1. Herman MG, Balter JM, Jaffray DA, et al. Clinical use of electronic portal imaging: 
Report of AAPM Radiation Therapy Committee Task Group 58. Med Phys. 2001.
2. Mutic S, Palta JR, Butker EK, et al. Quality assurance for computed-tomography 
simulators and the computed-tomography-simulation process: report of the AAPM 
Radiation Therapy Committee Task Group No. 66. Med Phys. 2003.
3. Murphy MJ, Balter J, Balter S, et al. The management of imaging dose during image-
guided radiotherapy: report of the AAPM Task Group 75. Med Phys. 2007.
4. Klein EE, Hanley J, Bayouth J, et al. Task Group 142 report: quality assurance of 
medical accelerators. Med Phys. 2009.
5. The role of in-room kV X-ray imaging for patient setup and target localization. AAPM 
TG-104. Madison (WI): Medical Physics Publishing; 2009. 
6. Langen KM, Papanikolaou N, Balog J, et al. QA for helical tomotherapy: report of the 
AAPM Task Group 148. Med Phys. 2010.
7. Comprehensive methodology for the evaluation of radiation dose in X-ray computed 
tomography. AAPM TG-111. Medical Physics Publishing; 2010. 
8. Dieterich S, Cavedon C, Chuang CF, et al. Report of AAPM TG 135: quality 
assurance for robotic radiosurgery. Med Phys. 2011.
9. Bissonnette J-P, et al. Quality assurance for image-guided radiation therapy utilizing 
CT-based technologies: a report of the AAPM TG-179. Med Phys. 2012.



Covered Technologies
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1.Gantry-mounted 2D and 3D MV imaging 
systems

2.Gantry-mounted 2D and 3D kV imaging 
systems

3.Room-mounted 2D and 3D kV imaging systems



STAFF QUALIFICATIONS AND 
RESPONSIBILITIES
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Medical physicist:

Responsibilities of the qualified medical physicist in an IGRT 
program include:
1. Acceptance testing and commissioning.
2. Implementing and managing a quality assurance program.
3. Developing and implementing standard operating 
procedures (including imaging protocols and repositioning
thresholds).

Others Described:
1. Radiation Oncologist
2. Medical dosimetrist
3. Radiation therapist
4. Information technology specialist



Minimum Required 
Resources and Equipment
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At a minimum, quality assurance tools must be capable 
of assessing the following IGRT characteristics:



Time Estimates
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Staff training
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1. Training for the operation of the IGRT system must be provided. The IGRT 

system vendor typically provides on-site training to the physicist and therapists for use of the equipment. 

2. Prior to the initial use of IGRT, the treatment team should meet to 
discuss staff responsibilities, clinical goals, and process workflows. The 
physicist should also review the image acquisition procedures with the 
therapists and radiation oncologists. 

3. Consultation with a QMP certified in diagnostic imaging to develop 
optimized data acquisition and image formation protocols is 
advantageous and recommended. 

4. In addition to initial training, it is important that each facility develop a 
periodic training review program to ensure competency on current 
systems and augment with training for system upgrades/changes. 
Formal training of new staff not present at initial training should be 
conducted.
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Minimum Practices for 
Commissioning and QA
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Conclusions

1. IGRT is a powerful and increasingly essential 
component of clinical radiation oncology practice. 

2. Proper use and quality assurance of clinical IGRT 
systems are of critical importance to maximizing the 
benefits and minimizing the risks of the technology. 

3. The minimum technical requirements for managing 
a clinical IGRT program stated in this document will 
help to achieve a more uniform standard of practice 
that improves the safety and quality of care of 
patients for whom IGRT is needed.



13

JOURNAL OF APPLIED CLINICAL MEDICAL PHYSICS, VOLUME 16, NUMBER 5, 2015

The intended user of this document is the QMP. Hospital and clinic 
administration are also encouraged to use this report as a reference for an 
explanation of process, time, and resource requirements.
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Prior Related Task 
Group Reports

1. Fraass B, Doppke K, Hunt M, et al. American Association of Physicists in Medicine
Radiation Therapy Committee Task Group 53: Quality assurance for clinical
radiotherapy treatment planning. Med Phys. 1998.

2. International Atomic Energy Agency. Commissioning and quality assurance of
computerized planning systems for radiation treatment of cancer. TRS 430. Vienna:
International Atomic Energy Agency; 2004.

3. Das IJ, Cheng CW, Watts RJ, et al. Accelerator beam data commissioning equipment
and procedures: Report of the TG-106 of the Therapy Physics Committee of the
AAPM. Med Phys. 2008.

4. Langen KM, Papanikolaou N, Balot J, et al. QA for helical tomotherapy: Report of
AAPM Task Group 148. Med Phys. 2010.
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Motivation

1. The treatment planning system (TPS) is an essential component of external beam
radiation therapy.

2. The accuracy of the dose calculations is paramount for safe and efficacious treatment
delivery. A substantial (but not exclusive) part of commissioning a TPS is ensuring that
the radiation beam parameters, and other data affecting the accuracy of the dose
calculation, are adequately modeled in the system and are properly validated.
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Goals of the Report

1. Clearly identify and reference applicable portions of existing AAPM reports and peer-
reviewed articles for established commissioning components.

2. Provide updated guidelines on technologies that have emerged since the publication of
previous reports.

3. Provide guidance on validation tests for dose accuracy and constancy.

4. Provide guidance on tolerance values and evaluation criteria for clinical implementation.

5. Provide a checklist for commissioning processes and associated documentation.
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Evaluation Criteria 

Modeling the commissioning data in the TPS is an iterative process that includes
compromises in accuracy over the range of clinical scenarios that could be encountered.
The tolerance values and evaluation criteria in this MPPG represent a compromise
between a number of factors:

1. Avoiding values that are too “tight” and may be unreasonable or unachievable over
the investigated range of field sizes, depths, off-axis positions, test setups, and beam
modifiers.

2. Avoiding values that are too “loose” and could, therefore, result in approval of a sub-
optimal model.

3. The need for a simple, generic set of evaluation criteria, as opposed to a complex
matrix of test scenarios and tolerances for different parts of the model which could
potentially lead to confusion.
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SCOPE

The scope of this report is limited to the commissioning and QA of the beam modeling and
calculation portion of a TPS where:

i. External photon and electron treatment beams are delivered at typical
source-to-surface distance (SSDs) using a gantry-mounted radiation
source including conventional and smaller fields used in IMRT, VMAT,
and helical tomotherapy delivery.

ii. Modern dose algorithms are utilized, including corrections for tissue
heterogeneity.

iii. The multileaf collimator (MLC) is used as the primary method of shaping
the beam aperture or modulating the fluence for treatments.
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Outside 
SCOPE

1. Noncommercial planning systems, small static shaped fields less than 2× 2 cm2 such as
those used in stereotactic radiosurgery (SRS),

2. Secondary monitor unit validation and other such ancillary software,

3. Optimization and leaf sequencing algorithms,

4. Methods involving biological modeling (including tumor control and normal tissue
complication probability),

5. And all nondosimetric components of the planning system which include (but are not
limited to) dataset management and presentation, coordinate systems, image generation,
image registration, anatomical structures, and functions dependent on anatomy (e.g., dose-
volume histograms, beam’s eye view displays).
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Recommendations

If the TPS is being commissioned in parallel with the commissioning of a new linear 
accelerator, then a full set of new modeling data is required. 

If a new TPS and/or new algorithm are being commissioned on an existing linear 
accelerator, then existing data could be used, provided they are verified and meet vendor 
requirements. However, additional data may also be required. 

It may be useful to acquire data that will be used for verification at the same time 
commissioning data are collected. 

Time Estimate: For one algorithm, two to four weeks for a single energy photon beam and 
six to eight weeks for two photon energies and five electron energies. This will depend 
strongly on how much commissioning data need to be collected and the availability and 
experience of the QMP(s) involved, the adequacy and availability of the equipment used, 
and the access to the accelerator.
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Measurement Equipment
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Other Equipment
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CT Calibration

The QMP must consider the range of clinically relevant densities and scan parameters 
(kVp) as important components of the dose algorithm commissioning process. 
Materials used for CT number mapping must range from air (~ 0.001 g/cm3) to high-
density material (~ 2 g/ cm3), including densities to mimic lung (~ 0.3 g/ cm3) and 
dense bone (~ 1.4–1.9 g/ cm3). 

A separate CT density curve should be developed and validated for the image guidance 
system if those CT datasets will be used for dose calculation. 

It is recommended that scanner-specific calibration curves be obtained.



24

Data acquisition for IMRT/VMAT 
delivery

1. Even if not specified by the TPS vendor, the QMP should measure percent depth
dose (PDD) and output factors with a small-volume detector down to a field size of
2 × 2 cmor smaller for comparison with dose calculation.

2. MLC intraleaf and interleaf transmission and leaf gap

3. Leaf-end penumbra should be obtained with a small detector (such as a diode or
microchamber) to avoid volume-averaging effects.

4. Leaf timing for binary MLC systems should be verified using film or exit detector
measurements.
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PHOTON BEAMS: BASIC DOSE ALGORITHM 
VALIDATION

While it is good practice to use field configurations for validation that were not 
used for modeling for the majority of the tests, it is efficient to collect the 
validation data at the same time as the modeling data are acquired.
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Photon Beam Model 
Evaluation
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PHOTON BEAMS: HETEROGENEITY 
CORRECTION VALIDATION

For 6.2: use a 5 cm slab of water-equivalent plastic 
stacked upon a 13 cm slab of low-density material, 
upon a 10 cm slab of water-equivalent plastic. For 
lung-equivalent material, any type of low-density 
material, such as low-density wood or styrofoam can 
be used, as long as the thickness is sufficient to result 
in a dose correction greater than 10% compared to a 
homogeneous phantom. 
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PHOTON BEAMS: IMRT/VMAT DOSE VALIDATION
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ELECTRON BEAM VALIDATION
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ESTABLISHING ROUTINE QA
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Other Recommendations

1. Through the entire commissioning process, maintain clear and thorough 
documentation of the tests performed, equipment used, results, and 
findings, compiled into a final commissioning report by the QMP, and 
appended with future TPS modification or recommissioning 
documentation. 

2. The QMP should understand why any Vendor stated accuracy 
limitations exist and use them as a guide when evaluating the accuracy 
of their beam model.

3. Get Peer review of the TPS model parameters, agreement to measured 
data, and validation procedure/results. 
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DOSE ALGORITHM COMMISSIONING CHECKLIST
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J Appl Clin Med Phys. 2021;22(9):4–19.

The recommendations of this MPPG have been reviewed and 
endorsed by the American Society of Radiologic Technologists 
and the American Association of Medical Dosimetrists.

This MPPG is a follow-on to AAPM Task group report TG 275.
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Table of Contents
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Scope and Charges

To maintain diversity and represent the widest range of 
practices, the MPPG task group included members from 
academic and community practices using different RO-EMR 
(record and verify) systems and treatment planning systems.
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Simulation Checklist 



37

Plan Check Checklist

For a solo QMP who also acts as the planner, they recommend that a certified medical 
dosimetrist conducts the initial plan check by independently reviewing the plan, 
provided the QMP reviews and approves the final documentation, and performs a 
secondary MU/dose calculation using a secondary method other than the TPS.
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• Upon completion of the plan, a plan report is typically created, which is 
ideally stored in a file format, such as PDF, that cannot be easily modified 
after creation.

• Each institution should establish a local standardized format for the 
treatment plan report. 

• Treatment plan documentation should be easily accessible and serves as 
an efficient means of communicating with outside institutions upon request. 

• The plan report should provide a durable record of the plan, independent of 
the planning system, in the event the planning system and/or record and 
verify data become inaccessible and groups such as radiation therapists 
who may be less familiar with all of the features of a TPS can still review it. 

• The treatment plan report can also be used as the document of prior 
treatment(s) in the re-irradiation setting. 

• However, it is recognized that there may be alternative approaches 
without creating a plan report, specifically, as technology changes or 
in the circumstances not considered by the MPPG members as a part 
of this review.

Plan Report “Controversy”
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EBRT Plan Report Elements
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Plan Report “Controversy”

Take a look at this debate article, I was 
on the “Con” side of this proposition!
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Initial plan/chart review for 
medical physicists

(also one for RTTs)
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Weekly and end of treatment chart review for 
EBRT
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COMPUTER- AIDED and 
AUTOMATED PLAN CHECK

1. These programs are effective in checking logistic requirements and 
numerical consistency. For example, a computer program can check 
whether a prescription or portal image is approved by the radiation 
oncologist or whether radiation treatment parameters agree with the 
planned parameters. 

2. Due to significant variations in workflow among different practices, 
these programs cannot completely replace the function of a medical 
physicist in the process of the plan and chart review.

3. With the increasing use of artificial intelligence and sophisticated 
machine learning tools, more solutions are expected to be available 
clinically soon.

4. The combination of computer-aided and human plan/chart review can 
significantly improve the effectiveness and efficiency of the plan/chart 
review process while improving the safety and quality of patient care.
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SUMMARY

1. This MPPG provides recommendations for 
medical physicists and other clinical staff 
for plan and chart review that meet a 
minimum standard for quality of care. 

2. The report also provides key elements that 
should be considered in plan/chart 
documentation, minimum professional 
qualifications for those conducting plan/ 
chart review, and appropriate timelines for 
completing plan/chart reviews.
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MPPG 13.a

MPPG 13.1: HDR Brachytherapy (Part A)
Susan Richardson, PhD, Chair

Members:
Ivan Buzurovic, PhD, Gil’ad Cohen, MS, Wesley Culberson, PhD, Claire Dempsey, PhD, 
Bruce Libby, PhD, Christopher Melhus, PhD, Robin Miller, MS
Daniel Scanderbeg, PhD, Samantha Simiele, PhD

This MPPG has not yet been published but is approved by 
EXCOM
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Scope

This report has been divided into two parts:

Part A describes the infrastructure and program 
design in creation of an afterloader‐based HDR 
brachytherapy program. 

Part B (a separate, subsequent publication)
describes the clinical treatment processes 
including imaging, planning, and treatment 
delivery.
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Recognizing Regulatory 
Environment
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Table of Contents
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Previous Guidance Documents

It has been over 20 years since 
quantitative QA performance 
benchmark recommendations 
were defined by the AAPM for 
brachytherapy.



50

Facility

A summary table of advantages and challenges of various facility types with 
optional imaging devices is shown in the Table 3 below:
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Afterloader QA
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Software
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TPS Source Validation
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Misc. TPS Commissioning Tests
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MPPG 15.a

AAPM Medical Physics Practice Guideline 15.a: 
Peer Review in Clinical Physics

Members:
Per H Halvorsen, MS, FAAPM, FACR, Chair

Alan H Baydush, PhD, Courtney R Buckey, PhD, Navneeth Hariharan, Meng, Mary Ann 
Keenan, DMP, Jeffrey P Limmer, MS, FAAPM, Kate E Lofton, MS, Robin A Miller, MS, 
FAAPM, Jeffrey M Moirano, MS, Joseph Och, MS, FAAPM, Douglas E Pfeiffer, MS, 
FAAPM, FACR

This MPPG has not been approved by EXCOM, is under 
AAPM membership review so recommendations can not 
be shared yet.



Prior Related Reports

• Halvorsen PH, Das IJ, Fraser M, et al. AAPM Task Group 103 
report on peer review in clinical radiation oncology physics. J 
Appl Clin Med Phys 2005;6(4):50‐54.

• Skourou C, Sherouse GW, Bahar N, et al. Code of Ethics for the 
American Association of Physicists in Medicine (Revised): 
Report of Task Group 109. Med Phys 2019;46(4):e79‐e93.

• American College of Radiology. https://www.acr.org/Practice‐
Management‐Quality‐Informatics/Peer‐Learning‐Resources.
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https://www.acr.org/Practice-Management-Quality-Informatics/Peer-Learning-Resources
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Scope

1. Though therapeutic medical physics has a deeper 
history of peer review than does diagnostic medical 
physics, peer review can be of great benefit to all 
aspects of clinical medical physics. 

2. It will cover the process of conducting a peer review, 
from the initial contact to the final report. Specific 
applications for both therapy and diagnostic physicists 
will be presented.

3. The document was developed with external peer 
reviewers as the primary focus. 
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Motivation

1. Approximately 14% of medical physicists work solo 
(according to the 2019 AAPM Professional Survey 
Report). Working alone, it is easy to become blinded 
to deficiencies in one’s own work product. 

2. Standards of practice evolve.

3. Peer review is one approach to meeting Part IV: 
Assessment of Performance in Practice for the 
Maintenance of Certification (MOC) program for the 
American Board of Radiology (ABR), and this applies to 
both therapy and diagnostic medical physics.
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Motivation

1. The focus is on practice improvement, helping the incumbent to 
be more effective in their role. 

2. Peer review should comprise not only a review of professional 
practice, but should also be a critical assessment of the practice
setting: Is there sufficient institutional support? Are appropriate 
tools and resources available? Is the workload appropriate for 
thoughtful and thorough work?

3. Is there a “Just Culture” in which errors and near‐miss events are 
evaluated in a deliberately nonpunitive framework, avoiding a 
culture of blame and responsibility and focusing instead on error 
prevention and fostering a culture of continuous quality
improvement.
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Type of Recommendations

1. The primary focus of these recommendations is to ensure
that the peer review is constructive for the incumbent 
physicist and disconnected from unrelated matters such as 
personnel decisions (eg, annual performance evaluations).

2. We provide recommendations for the frequency of review, 
the initiation of the review process, criteria for reviewer 
selection, the conduct of the peer review, reporting the
findings of the review, and follow up.
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Peer Review Process

1. Frequency of the review
2. Initiation of the review
3. Reviewer compensation
4. Selection of reviewer including relationship to incumbent, qualifications, 

and approach
5. Preparation for the review-Administrators and staff should contribute to 

an environment where peer review is supportive and considered a part of 
routine good practice. The incumbent should be afforded appropriate 
time to prepare for the review, and the day of the on-site review should 
be considered a professional development day without other scheduled 
tasks.

6. Topics to cover during the review, QA documentation, physicist skills, 
program safety culture, incumbent supervision skills, professionalism, 
career development.

7. Assessment methodology
8. Oral exit summary
9. Written report including recommendations
10. Follow-up
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Supplemental Templates 
Provided

1. Sample letter to the Medical Director explaining the high level
results of the review

2. Sample letter to the Incumbent explaining the detailed results of 
the review

3. Sample Site data form
4. Sample Facility Resources Overview form including clinical 

services, Equipment and Instrumentation, and Program checklist
5. Chart review checklist for a selection of charts
6. Programmatic questions

These are presented in a few variations with different findings, ie. 
only minor recommendations, vs major recommendations. Including 
recommendations for focused remedial attention.



Questions?
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