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SCREENING IMAGING EXAMS

* WELL-ESTABLISHED: * UNDER INVESTIGATION

 Mammography * Whole-body CT

* Breast MRI * Whole-body MRI

* Low dose chest CT * Whole-body PET/MRI
* Prostate MRI * Others?

* CT colonography



WHAT IS A WHOLE-BODY MRI?

* MRI of either entire body or areas at risk for cancer
screening and detection

* Variable protocols
 full body, head and torso, torso and extremities, etc

* Not universally available or recommended

* Becoming more available through private imaging
centers for out-of-pocket fee

* Indicated in certain high-risk syndromes, predisposing
for cancer development



ACR STATEMENT ON SCREENING TOTAL BODY MRI

https://www.acr.org/Media-Center/ACR-News-Releases/2023/ACR-
Statement-on-Screening-Total-Body-MRI



UNMC WHOLE-BODY SCREENING MRI:
INDICATIONS

* Li-Fraumeni Syndrome (LFS), P53 gene mutation

* High risk for sarcoma, breast, brain, adrenal, lung, GI, prostate cancer, melanoma,
leukemia (field of view: shoulders to distal thighs)

* Also need dedicated brain and breast MRIs

* Rb (retinoblastoma) gene mutation

* High risk for retinoblastoma, cholangiocarcinoma, lung cancer, breast cancer, melanoma,
urinary bladder, sarcoma (field of view: vertex to toes

* SDHx (succinate dehydrogenase) gene mutation

* Gastrointestinal cancers, GIST, paraganglioma, pheochromocytoma, renal cancer (field of
view: skull base to pelvis)

* UNMC Radiology does NOT offer screening whole-body MRIs for general
population / average risk patients



WHOLE-BODY "STIR" VS WHOLE-BODY MRI

e Whole-Body STIR  Whole-Body MRI
e Sensitive to edema and * Indications
inflammation * Cancer predisposition syndromes
* Indications: * Read by MSK and Body radiologists
* Myositis
* Weakness
* Myalgias

Multiple myeloma
Fever of unknown origin

* Read by MSK radiologists only



WHOLE-BODY SCREENING MRI:
TECHNIQUE

* Most without IV contrast
 some with IV gadolinium if already had cancer

* Coverage - head/neck/chest/abd/pelvis +/- extremities
1 - 1.5 hours
* No solid food for 4 hrs, no liquids for 1 hr prior to exam

* Does not replace a dedicated screening breast MRI or a brain
MRI with IV gadolinium

* Interpreted by MSK and Body radiologists

* If indeterminate findings are detected where cancer can not be
excluded, may need additional imaging and/or biopsy



35 YO WOMAN WITH SDHx SYNDROME







17 yo girl with Li-Fraumeni syndrome, history
of left calf rhabdomyosarcoma



17 yo girl with Li-Fraumeni syndrome, history
of left calf rhabdomyosarcoma



RETINOBLASTOMA PROTOCOL: VERTEX TO TOE




RETINOBLASTOMA PROTOCOL: VERTEX TO TOE




WHOLE-BODY MRI REPORTING: ONCO-RADS?



ONCO-RADS CLASSIFICATION
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50-year-old man

- general population

- low prostate-specific
antigen level (2.2 ng/mL)

- no other screening tests

- 15-mm incidental benign
right adrenal adenoma

- ONCO-RADS category 2

- low likelihood of cancer

- no follow-up required

https://pubs.rsna.org/doi/full/10.1148/radiol.2021201740



45-year-old man

general population, no previous screening test

hx of smoking and hypertension, family history of cancer (father, brother)
7 mm nodule in the right lower lobe of the lung on MRI

ONCO-RADS category 3, intermediate likelihood of having cancer

Chest CT at 6 months shows decreased size of lung nodule, consistent with
benign nature

https://pubs.rsna.org/doi/full/10.1148/radiol.2021201740



57-year-old man

- general population, negative fecal occult blood test, low PSA, no other
screening tests

- heavy smoker, family history for urinary bladder cancer

- 8-mm right lateral bladder wall lesion, suspicious for bladder cancer,
considered to have high likelihood of cancer

- transurethral resection showed noninvasive papillary carcinoma

https://pubs.rsna.org/doi/full/10.1148/radiol.2021201740



ORDERING WHOLE-BODY MRI

 "MRI Whole Body Screening" - include gene mutation in
"Indication"

- MRI whole body screeming

* "STIR Whole Body MRI" - include MSK indication or gene
mutation in "Indication"

pr MRI stir whole body



ELECTIVE SCREENING WHOLE-BODY MRI
IN GENERAL POPULATION

* Commercially available
* No physician’s order necessary
* No insurance coverage (most HSA/FSA eligible)

* Average $1,000 - 5,000 (partial exams available based on desired
anatomy)

* +/- consultation with a radiologist or a “health advisor”
* +/- communication with client’s physician, online portal for results
* Most exams take 1 - 1.5 hrs to perform

* 1.5 or 3 Tesla MRI scanners, reasonable quality of images, interpreted
by board-certified radiologists



APPROXIMATE COSTS FOR COMMERCIALLY AVAILABLE
ELECTIVE SCREENING WHOLE-BODY MRI
(GENERAL POPULATION)



"NARROWING THE DISPARITY GAP"??

THE WALL STREET JOURNAL.

Wealthy People Are Getting Full-Body Scans. Early

Detection or Unnecessary?

The real cost of a preventive health scan goes well beyond the price tag




WHY $$$ ELECTIVE WHOLE-BODY
SCREENING?

* General aging

* Peace of mind

* Genetic and family history of cancer
* Anxiety

* Cancer treatment and remission

* Proactive health

* Unexplained pain

* Lifestyle changes

 Somatic symptom disorder

* [llness anxiety disorder



CANCER DETECTION RATE IN ASYMPTOMATIC
SUBJECTS/GENERAL POPULATION

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7216394/pdf/
40644 2020 _Article_315.pdf






PSYCHOSOCIAL CONSEQUENCES OF
WB-MRI IN GENERAL POPULATION

* 9.9% reported strong distress while waiting for a potential
notification of an incidental finding

* “Scanxiety”, sleep disorder, psychological distress, uncertainty,
depressed mood, social impairment, work disbalance, etc

* 28.6 % had moderate to severe psychological distress thereafter

e Strong disagreement between the subjective and radiological
evaluation of the findings’ severity

* Almost all participants were very satisfied with their examination

https://link.springer.com/article/10.1007/s00330-012-2723-8



SCREENING WHOLE BODY CT



WHOLE-BODY CT FOR CANCER
SCREENING

e [dea: CT can look inside and see
cancers early

* Seems was most popular in US in
early 2000s

e Most done without contrast

* Screening is not solely for cancer
(CAD, AAA)




WHOLE-BODY CT - EVIDENCE

Very little published

2008 study said 10% of radiologists
read whole body screening CTs

2005 study: 1192 patients
* 37% with recommended follow-up
e No data on cancer detection

2019 study:6516 patients in Spain
* 1.5% cancer detection rate
* Most common were renal and lung
* 15.3 mSv radiation dose
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WHOLE-BODY CT - RECOMMENDATIONS

e ACR: Does not believe there is sufficient evidence
* FDA: No Proven Benefits for Healthy People

* AAFP: Don’t use whole-body scans for early tumor
detection in asymptomatic patients



September 28, 2002

ACR Statement on Whole Body CT Screening

<, Share & Recommend ¢ Bookmark

(supersedes statement of Sept. 27, 2000)

The American College of Radiology (ACR) recognizes that an increasing number of computed tomography (CT) screening examinations are being performed in the
United States. Much CT screening is targeted at specific diseases, such as lung scanning for cancer in current and former smokers, coronary artery calcium scoring as a
predictor of cardiac events and CT colonography (virtual colonoscopy) for colon cancer. Early data suggest that these targeted examinations may be clinically valid.
Large, prospective, multicenter trials are currently under way or in the planning phase to evaluate whether these screening exams reduce the rate of mortality.

The ACR, at this time, does not believe there is sufficient evidence to justify recommending total body CT screening for patients with no symptoms or a family history
suggesting disease. To date, there is no evidence that total body CT screening is cost efficient or effective in prolonging life. In addition, the ACR is concerned that this
procedure will lead to the discovery of numerous findings that will not ultimately affect patients' health but will result in unnecessary follow-up examinations and

treatments and significant wasted expense.

The ACR will continue to monitor scientific studies concerning these procedures.
1




In summary, when possible risks are compared to the posmble benefits, the harms
currently appear to be both far more likely and in some cases may not be insignificant.
These harms are: (1) radiation exposure which has a small risk of cancer induction for an

individual CT procedure, and (2) the possibility of either a false finding of an abnormality

or a true finding of an insignificant abnormality, either of which could lead to further

harm.

So, if you are apparently healthy, the good news is that the probability is already high that
there is nothing seriously wrong with you, without your ever getting a whole-body CT

screening exam.




APPROPRIATE CT SCREENING - LUNG

* In patient with high risk
* 50-80 years old
* 20 pack year
* Quit within 15 years

« Annual Low Dose, Non-contrast CT
e Both ACR and USPSTF recommend

* 2011 NLST - 20% reduction lung
cancer mortality



APPROPRIATE CT SCREENING -

COLONOGRAPHY

* No Sedation, Lower perforation ’
risk

e Radiation and incidentals

* Sens/Spec of 94/88 for >10mm
Polyps

* 890 referral rate to colonoscopy

* ACR recommends >50 y/o, every
SYIS

e USPSTF - Insufficient evidence | ‘



WHOLE BODY PET/CT FOR
SCREENING

* Many cancers have increased metabolism

* F-18 Fluorodeoxyglucose PET may therefore
help find cancers

* When combined with CT, potential cancers
can be found and acted on early

 Comes at cost of relatively high radiation



PET/CT SCREENING
RECOMMENDATIONS

* ACR does not address whole body PET/CT for
general screening

* Rated as “usually not appropriate” as screening for
lung and breast cancers

* Not adequately studied
* Radiation Risk



PET/CT SCREENING EVIDENCE

 Has been used for screening in Japan &
Taiwan

e Most studies from 2000-2010

* Example Study: ~50,000 persons screened
1In 2005

* 9.8% had findings concerning for cancer
* 1.19% had cancers, 0.9% were PET positive

* Thyroid, Lung, Colon & Breast cancers were
~60% of cases

PPV was 29%

Minamimoto R, Senda M, Uno K, Jinnouchi S, linuma T, Ito K, Okuyama C, Oguchi K, Kawamoto M, Suzuki Y, Tsukamoto E,
Terauchi T, Nakashima R, Nishio M, Nishizawa S, Fukuda H, Yoshida T, Inoue T. Performance profile of FDG-PET and PET/CT
for cancer screening on the basis of a Japanese Nationwide Survey. Ann Nucl Med. 2007 Nov;21(9):481-98. doi:
10.1007/s12149-007-0061-8. Epub 2007 Nov 26. PMID: 18030580.



Points to consider prior to whole-body
screening

* Whole-body screening has not been demonstrated to meet generally
accepted criteria for an effective screening procedure

* Medical professional societies have not endorsed whole-body screening
scanning for individuals without symptoms

* The radiation from a CT scan may be associated with a very small
increase in the possibility of developing cancer later in a person's life



WHOLE-BODY SCREENING EXAMS

PROS CONS

Potential for false positive results,

: WhOIe_.BO.dy MRI which may lead to unnecessary tests
 No radiation and procedures

* May detect some tumors
that otherwise would not be
visible

* Relatively time efficient

compared to multiple
separate MRIs

* High sensitivity

Potential for false negative results

Elective test if no clear indication

Expensive, not covered by insurance

Communication with clinical team
regarding findings
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