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Clinical Trial Imaging

• Medical imaging within the context of clinical trials presents a unique 
set of needs.

• Successfully confronting these needs requires an investment in 
resources and institutional commitment.

• Based on experience, our institution identified several categories of 
challenges that ultimately led to the creation of a dedicated office to 
address them.
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Identifying the Challenges

1. Site review of imaging requirements and logistics

2. Site management of imaging questionnaires and materials

3. Site imaging personnel training

4. Utilizing specific imaging equipment

5. Submitting de-identified images
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Challenge: Site Review of Imaging Logistics

• The early and prompt review of the imaging requirements of a 
new clinical trial by imaging personnel at an investigational site 
is integral to successful execution.

• Many sites do not have dedicated infrastructure or resources 
for an imaging-centric review. Engaging imaging personnel is 
left to the discretion of the local investigational site team.

• Nonetheless, review must include technical, logistical, and 
financial details.
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Challenge: Site Review of Imaging Logistics

• Example 1: Brain MRI for evaluation of metastasis

▪ Oncology trial protocols will often simply note that “brain MRI scans” 
should be used to monitor for metastases.

▪ Local investigators may reasonably assume their Radiology Department 
is capable of these scans (“I order brain MRI scans all the time”).

▪ Increasingly, imaging core labs (ICLs) issue imaging manuals that require 
the use of specific brain MRI parameters†.

▪ The local Radiology Department’s routine brain MRI protocol may not 
meet these requirements.

▪ The investigator may not be aware of the technical differences and may 
not consult Radiology for review.

• Scans will not meet trial requirements. Deviations are likely.

† Ellingson BM, Bendszus M, Boxerman J. Consensus recommendations for a standardized Brain Tumor Imaging Protocol in clinical trials. Neuro Oncol 
2015; 17(9): 1188-98. https://doi.org/10.1093/neuonc/nov095
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Challenge: Site Review of Imaging Logistics

• While it is common for a trial protocol to denote the use of a central 
laboratory, or to refer to forthcoming ancillary materials such as a laboratory 
manual, similar references to a central imaging reviewer or a forthcoming 
imaging manual are less common. 
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• ICLs often will not forward imaging 
materials to sites for review until 
after local regulatory approval, 
making it nearly impossible for 
imaging personnel to raise 
questions or concerns prior to 
enrollment.

• Local investigators may incorrectly 
denote the imaging capabilities of 
their site to the ICL or sponsor.
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Challenge: Site Review of Imaging Logistics

• Example 2: MRI requirements for gastroenterology clinical trial

▪ One of the GI physicians at our facility expressed interest in participating 
in a clinical trial with an MRI component.

▪ The trial protocol indicated that MRI scans with “PDFF and elastography” 
sequences would be required for all patients.

▪ The GI physician “orders these scans for patients routinely” with no 
issues from the Radiology Department. The GI team reached out to the 
sponsor and excitedly agreed to be a site for the trial.

▪ The ICL eventually forwarded an imaging manual which required vendor-
specific pulse sequences. Radiology did not have a scanner that included 
all the necessary sequences.
➢ The ICL suggested (amongst other ideas) that we might contact our sales rep to 

purchase the necessary sequences.

• GI physician must now back out of the trial.
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Challenge: Site Review of Imaging Logistics

• Example 3: Time and effort of the imaging team is not captured
▪ A local oncology team was excited to participate in a new theranostics clinical trial for 

prostate cancer treatment. The oncology team knew our facility was capable of 
administering therapeutic radiopharmaceutical agents. They agreed to the trial.

▪ Once dosimetry, gamma counting, and imaging manuals arrived, it became clear the 
effort required by Nuclear Medicine and Radiation Safety would be substantial.

▪ Because most of these activities had no clinical equivalents (and thus no CPT codes), 
the budget team was unable to estimate appropriate costs. At the same time, the 
sponsor claimed other sites charged nothing or very little for activities like gamma 
counting blood samples.

▪ The budget team did the best they could, but the costs associated with many of these 
activities were ultimately not recovered.

▪ In addition, the lack of corresponding clinical charge codes meant the effort of the 
techs, physicists, and staff was not represented in department productivity metrics.

• Institution committed to participating in a trial without being 
appropriately compensated for the imaging effort required.
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Identifying the Challenges

1. Site review of imaging requirements and logistics

2. Site management of imaging questionnaires and materials

3. Site imaging personnel training

4. Utilizing specific imaging equipment

5. Submitting de-identified images
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Challenge: Site Management of Materials

• ICLs will (eventually) provide investigators with materials such as 
imaging manuals and data forms for imaging personnel to review, 
complete, and update.

• The materials must be accessible to imaging personnel and the 
investigator’s team, and they must be updated as new materials are 
issued.

An assortment of “analog” imaging manuals.
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Challenge: Site Management of Materials

• The site qualification process often requires the completion of 
questionnaires that identify an institution’s imaging capabilities. 

• Increasingly these questionnaires require detailed information 
regarding personnel and equipment, including maintenance, 
calibration, and accreditation records. 

• Compiling this information can be time-consuming, and 
consultation with imaging personnel (including physicists) is 
essential.

• Local coordinators may rush to complete these questionnaires 
ahead of other initiation activities, leading to guesswork based 
on responses to previous questionnaires which may now be out 
of date. 
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Identifying the Challenges

1. Site review of imaging requirements and logistics

2. Site management of imaging questionnaires and materials

3. Site imaging personnel training

4. Utilizing specific imaging equipment

5. Submitting de-identified images
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Challenge: Site Imaging Personnel Training

• Many clinical trials require that imaging technologists 
participate in a formal training session with the expectation that 
only these techs perform exams on trial patients and maintain 
associated records.

• While some trials allow “self-study” training, other trials require 
in-person training, including tele-trainings, automated 
presentations, or site visits.

• Training sessions can be lengthy and of limited relevance to the 
imaging team. 

• Training sessions are often performed by ICL staff who are not 
themselves imaging experts and are thus unable to answer any 
technical questions posed by the site’s imaging team.
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Challenge: Site Imaging Personnel Training

• Example 4: Lengthy midday training sessions

▪ One of the radiologists at our facility expressed interest in participating 
in a clinical trial with a breast MRI component.

▪ The MRI parameters outlined in the imaging manual were relatively 
generic and in line with our routine clinical breast MRI protocol. 
Radiology identified a primary and backup tech for the trial.

▪ The ICL required all techs who may perform trial-related scans attend a 2 
hour in-person training session during the middle of a clinical shift. This 
requirement was incompatible with our clinical shift schedule.

▪ After negotiations between the MRI manager, lead tech, study team, 
and ICL, it was ultimately agreed that one tech could attend for 30 
minutes and could then train an additional tech at a later time.

• Time and effort spent negotiating a training schedule when ICL 
should have recognized the impracticality of their request.
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Challenge: Site Imaging Personnel Training

• Example 5: Training led by non-experts

▪ During a tele-training session for a new trial with SPECT/CT and PET/CT 
scans involving experimental radiopharmaceuticals, our nuclear 
medicine manager and physicist asked questions related to technical 
parameters and patient positioning.

▪ The trainers were merely reading the imaging manual to those in 
attendance, and indicated they would need to follow up with their 
“imaging team” and get back to us at a later date.

▪ Additionally, our team expressed concern over the high dose of tracer 
required and how this might impact other patients and staff.

▪ The trainers simply stated “that will be difficult for you” and continued 
the training.

• The trainers were not able to answer technical questions 
during the training.
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Challenge: Site Imaging Personnel Training

• Some ICLs have adopted a “train the trainer” approach. Even 
this paradigm is not without issues, however. 

• ICLs may require the designated “trainer” at the site to be a 
clinical technologist and may refuse to allow a non-technologist 
to assume the role of trainer regardless of their position or 
qualifications (including physicists).
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Identifying the Challenges

1. Site review of imaging requirements and logistics

2. Site management of imaging questionnaires and materials

3. Site imaging personnel training

4. Utilizing specific imaging equipment

5. Submitting de-identified images
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Challenge: Site Equipment Utilization

• Some trials require the certification of specific imaging equipment at the 
investigational site through a qualification process. 

• Only appropriately qualified imaging systems can be used to perform 
trial-related imaging and all upgrades, repairs, or changes to qualified 
systems must be reported to the ICL, with some changes requiring re-
qualification. 

• The qualification process can vary in complexity from simple 
documentation to test scans and on-site evaluations by experts from the 
ICL. All of these activities incur an expense of effort and resources. 

• If a site fails to explicitly review a trial’s qualification process and imaging 
guidelines, it may miss the opportunity to seek reimbursement for the 
associated costs in the trial’s budget. Sponsors do not typically offer 
reimbursement without prompting by the site! 
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Challenge: Site Equipment Utilization

• Example 6: Ignorance of rigorous CT imaging requirements

▪ One of the pulmonologists at our facility expressed interest in participating in a 
clinical trial for a new IPF therapy. The trial protocol only noted a need for 
“routine chest CT scans.”

▪ After agreeing to participate, we received an imaging manual which specified 
that every patient CT scan must be followed by a phantom scan using a trial-
specific scan protocol and a phantom provided by the ICL. 

▪ We asked the finance team to include the costs for the effort needed to qualify 
our scanners as well as perform the required phantom scans in the trial’s budget.

▪ The sponsor responded by demanding extensive justification for the “extra fees” 
and noted that other sites did not charge for the services indicated. They agreed 
to the budget after being shown the imaging manual for their own trial.

• The sponsor was unaware of the imaging requirements for 
their own trial, leading to protracted discussions of costs. The 
timeline for achieving qualification was delayed.
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Identifying the Challenges

1. Site review of imaging requirements and logistics

2. Site management of imaging questionnaires and materials

3. Site imaging personnel training

4. Utilizing specific imaging equipment
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Challenge: Submitting Image Data

• Local investigators must often submit de-identified copies of 
relevant images to the ICL.

• Retrieving and manipulating DICOM data is generally beyond 
the ability of most research coordinators, and some imaging 
departments do not have the resources to process large 
volumes of exams for research purposes. 

• Some ICLs expect a technologist (or a radiologist) to retrieve, 
de-identify, and submit image data, which is expensive, 
impractical, and beyond the scope of their responsibilities.
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Challenge: Submitting Image Data

• Web-based systems for direct image submission to ICLs have become more 
advanced and user-friendly, but they can still present a burden to the local 
team. 

• Some require software installation or present compatibility issues, 
necessitating local IT Department involvement. 

• Nearly all systems require some form of training or have potentially lengthy 
manuals.

An assortment of popular image 
data submission systems.
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Challenge: Submitting Image Data

• Example 7: Responsibility for image data de-identification

▪ Although ICLs will often assure sites that their submission platforms are simple 
to use and perform accurate de-identification automatically, they are also quick 
to point out that the ultimate responsibility (and liability) for the appropriate 
removal of patient information lies with the site.

• Sites are ultimately responsible for the removal of PHI from 
image data and must have their own experts for this purpose.
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Addressing the Challenges

• These challenges are both critical and nontrivial.

▪ Failure to address them can lead to delayed site qualification 
and patient enrollment, improperly executed imaging 
exams, improperly de-identified data, and delayed data 
submission.

▪ Consequences may include queries and protocol deviations, 
patient removal, FDA action, or citable HIPAA violations.

▪ This may impact the integrity of the trial, jeopardize the 
investigational site’s participation in future trials, and 
adversely impact patient care and satisfaction.

• Who addresses these challenges, and how?
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Addressing the Challenges

• The University of Chicago created its Human Imaging 
Research Office (HIRO) to address these challenges 
directly.

• The HIRO operates similar to an investigational drug 
service or clinical research support office, and provides 
services to local investigators at our institution.

• These services include review of a trial’s imaging 
requirements, management of site qualification 
activities, maintenance of a central repository for 
imaging materials, and submission of de-identified 
images to ICLs.

• The HIRO frequently engages our clinical physicists for imaging qualification 
activities and imaging protocol implementation, and it ensures the 
appropriate costs are included in trial budgets.

UChicago HIRO during Clinical Trials Day 2019!
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Addressing the Challenges

• HIRO staff participate in trial imaging training sessions, assist 
with equipment qualification and query resolution, act as the 
“primary imaging contact” for ICLs, and guarantee the integrity 
of trial imaging.

• Importantly, the HIRO does not assist in the design of clinical 
trial protocols, and it does not provide disease response 
assessment measurements.

• The HIRO’s efforts have increased the local efficiency and 
accuracy of research-related imaging at our institution.
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Case Studies

• Satisfaction survey

▪ We performed a satisfaction survey within our institution’s clinical research 
community to assess the HIRO’s effectiveness and the utility or our services1.

▪ 82% indicated the HIRO saved time and increased imaging accuracy. 50% 
indicated they could not comply with their trials’ imaging requirements at all 
without the HIRO.

• Query metrics

▪ We assessed the rate of technical imaging queries (a formal communication from 
an ICL indicating a deviation may have occurred) for a clinical trial in progress at 
our site before and after HIRO intervention2. 

▪ The query rate decreased from 30% to 9% with the HIRO’s services and support. 
It increased back to 28% after staff turnover in the local investigator’s team and 
the new staff were not educated on the HIRO’s services.

1. Gruszauskas NP, Torno MD, Marino JS, Santiago FD, Armato SG III. Improving the Quality and Efficiency of Research Imaging for Clinical Trials. 62nd Annual 
Meeting of the Association of University Radiologists, Baltimore, Maryland, 2014.

2. Gruszauskas NP, Marino JS, Armato SG III. Improving Medical Imaging in Clinical Trials: A Case Study. 11th Annual Quality & Safety Symposium, University of 
Chicago Medicine - Office of Clinical Effectiveness, Chicago, Illinois, 12 May 2016.
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Recommendations

• Based on our experience, 
we believe the early 
involvement of imaging 
personnel – including 
physicists! – and the 
adoption of the following 
recommendations is vital 
to support the continued 
growth and management 
of clinical trial imaging at 
investigational sites.
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Recommendations

1. Get noticed: Introduce yourselves to the study coordinators, 
research nurses, budget managers, and other folks at your 
institution who are responsible for facilitating clinical trials. Let 
them know who you are and how you can help, and make sure 
you’re included in all aspects of the imaging process!

2. Get involved: Participate in imaging site qualification activities, 
including trainings and questionnaires. Make sure the sponsors 
and ICLs know who you are, what you can do, and what your 
role is!

3. Get the materials: Insist that sponsors and ICLs provide all 
imaging materials for review as early as possible. Do not 
commit to participate without knowing what they want you to 
do! 
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Conclusions

• Managing the imaging associated with a clinical trial is a growing challenge 
for investigational sites as imaging becomes increasingly integral to trial 
design. 

• Addressing the challenges associated with clinical trial imaging requires an 
investment of resources from all stakeholders.

• Institutions that wish to participate must confront these challenges to 
(1) satisfy requirements with the highest level of efficiency and accuracy, 
(2) maintain a superior level of patient care, and 
(3) guarantee the integrity of the research.

• Implementation of the recommendations described here will improve the 
execution of clinical trial imaging. Only through focused resources and 
deliberate attention to the conduct of imaging at investigational sites will 
all stakeholders truly utilize the full potential of medical imaging in clinical 
trials. 
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Questions?

• Thanks for your attention!

❖ Website: https://hiro.bsd.uchicago.edu

❖ Email: hirohelp@bsd.uchicago.edu
➢ For more info: Gruszauskas NP, Armato SG. Critical Challenges to the Management of 

Clinical Trial Imaging: Recommendations for the Conduct of Imaging at Investigational Sites. 
Acad Radiol 2020; 27(2): 300-306. URL: https://doi.org/10.1016/j.acra.2019.04.003 
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