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Learning Objectives

1. Construct a postmortem neuropathology research protocol 
that maximizes tissue viability for molecular testing and other 
advanced ancillary testing techniques. 

2. Compare ethical and legal principles of family consented 
versus forensic postmortem research.

3. Identify several strategies to ensure postmortem 
neuropathology research in your institution follows current 
best ethical practices.



Outline

I. Background

II. Logistics and other 
fundamental considerations

III. Ethical considerations

IV. Summary



BACKGROUND
POSTMORTEM NEUROPATHOLOGY RESEARCH



Research Principles: A Brief History

• Nuremberg Code

• Tuskegee, Henrietta Lacks

• National Research Act of 1974
– National Commission for the 

Protection of Human Subjects

– The Belmont Report

• Institutional Review Boards (IRB)

• IRBs are governed by individual 
Institutions

Dunn, K.R. (2022). Institutional Review Boards and Ethics Committees. In: Piantadosi, S., Meinert, C.L. (eds).
Moon MR, Khin-Maung-Gyi F (2009). The history and role of institutional review boards. PMID: 23195065.

“IRBs help to ensure the 
protection of the rights and 
welfare of human subjects 
by applying the ethical 
principles of the Belmont 
Report, respect for persons, 
beneficence, and justice, in 
their review of research 
projects.” - Keren R. Dunn (2022) 

https://www.hhs.gov/ohrp/international/ethical-codes-and-research-standards/index.html



Research Principles: A Brief 
History, cont.

• World Medical Association 
Declaration of Helsinki

– Ethical principles of medical 
research involving human 
participants

– Principles apply to ALL 
organizations, institutions, and 
individuals

– Not legally binding

https://www.wma.net/policies-post/wma-declaration-of-helsinki/
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THE FINAL RULE AND THE COMMON RULE

• The Common Rule: 1991
– Codified ethical framework for medical research involving human 

subjects

– Framework for broad consent, biospecimen collection and storage, 
including identifiable; may differ from traditional informed consent

• The Final Rule: 2017
– New regulatory pathway for broad consent

– U.S. Department of Health and Human Services (HHS) now publishes 
broad consent templates containing all required consent elements

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-c-august-2-2017/index.html



Ethical, Legal and Social Implications (ELSI)

• Began with the Human Genome Project / NIH

• Joint working group formed in 1990

• “Ethical, legal and social implications of genetic and genomic 
research for individuals, families and communities”

• Expected component of NIH (and many other) grants

Dolan DD et al. (2022). Three decades of ethical, legal, and social implications research: Looking back to chart a path forward. PMID: 35935917.

https://www.genome.gov/Funded-Programs-Projects/ELSI-Research-Program-ethical-legal-social-implications
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Postmortem Neuropathology Research: Brain Banking

• Hand-in-hand with history of autopsy and education

• Began end of nineteenth century

• In United States, initiated in 1960s

• Huge demand from clinicians and researchers

• Available tissue declining along with autopsy rates

Carlos AF et al (2019). From brain collections to modern brain banks: A historical perspective. PMID: 30775417
Kretzschmar H (2009). Brain banking: opportunities, challenges and meaning for the future. PMID: 190507.
Danner  et al. (2024). Brain banking in the United States and Europe: Importance, challenges, and future trends. PMID: 38506125.



NIH NeuroBioBank

• Established in 2013

• National resource for 
postmortem brain 
tissue / biospecimens

• Seven biorepositories

Danner  et al. (2024). Brain banking in the United States and Europe: Importance, challenges, and future trends. PMID: 38506125.

https://neurobiobank.nih.gov/
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NIH NeuroBioBank

https://neurobiobank.nih.gov/
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Postmortem Neuropathology Research: Rapid Autopsy

• Preserves tissue viability

• Began several decades ago

• Biobanking and (whole/half) brain 
banking

• Neurodegenerative disease and 
neoplasia

• Individual cases / research projects
– Clinical team or researcher-driven





LOGISTICS
POSTMORTEM NEUROPATHOLOGY RESEARCH



WHO ARE YOUR STAKEHOLDERS?

• Clinicians
• Researchers
• Medical examiners / coroners
• Hospital and departmental leadership
• Hospital legal team
• National Institutes of Health 
• Funders
• Families
• Your institution
• Your department
• Your trainees
• Post docs

IDENTIFYING 
STAKEHOLDERS IS 
THE FIRST STEP



FUNDING

TYPES

• Government

• Independent / private

• Philanthropy
SOURCES

• Clinicians

• Other researchers

• Institutional

• Departmental

• Self



CONSENT

• Who will obtain?

– Organ and Tissue donation agencies?

– Funded position?

• How do I determine next-of-kin (NOK)?

• WHAT will it include?

– IRB / Institutional guidelines

– Study-specific guidelines



CONSENT GUIDELINES

• Most IRBs consider postmortem research 
separately

• Institutional
– Legal / risk management

• State
– Next of kin (NOK) definitions

– Ability to sign consent prior to death

– Medical examiner jurisdiction

• National
– NIH

• Study-specific



CONSENT: ETHICAL GUIDELINES BEYOND THE IRB

• Biobanking

– Identified or de-identified?

– Indefinite storage

– Sharing with other institutions

– For-profit potential

• Molecular testing

• Cell lines

• Medical examiner cases



CONSENT: MEDICAL EXAMINER CASES

Jurisdiction determines
Statutory duty to determine 
Cause and Manner of Death

Homicide
Suicide
Accident
Natural
Undetermined

https://ifs.harriscountytx.gov/Pages/PathologyEducationTraining.aspx

https://ifs.harriscountytx.gov/Pages/PathologyEducationTraining.aspx


HOSPITAL VS. FORENSIC AUTOPSY: DIFFERENCES

HOSPITAL (FAMILY CONSENT) 

• Require NOK consent

• Requested by clinical team 
and/or family 

• Person doing autopsy different 
from person completing death 
certificate

• Focus on natural disease and 
medical interventions 

FORENSIC (ME/C ORDERED)

• Do not require consent

• Ordered by medical examiner / 
coroner / Justice of the Peace

• Legal mandate

• Person doing autopsy completes 
death certificate

• Focus on underlying cause 
(important for Manner)



ANCILLARY STUDIES: NOW & FUTURE

• QA testing

• Molecular testing

– DNA / RNA 

– RNA seq

• Flow cytometry

• Flash-frozen tissue

• CSF

Example: extracted DNA, CSF, studies on flash-frozen tissue: 4°C, up to 7 days (RNA up to 72 hrs)



ANCILLARY STUDIES: NOW & FUTURE

• Formalin fixed paraffin 
embedded (FFPE)

• Cell culture

• Xenografting

• Organoids



ANCILLARY STUDIES: POSTMORTEM INTERVAL

Modern Pathology, 14, 1157-1161

Laboratory Investigation, 94, 1161-1172



RAPID AUTOPSY: WHERE TO START?

• Stakeholders

• Funding

• Resources

• Physical space

• Storage

• Consent

• Volume

• Workflow



RAPID AUTOPSY: Personal Experience

▪ Pathologist –driven

▪ Solicited input from hematology-oncology clinicians 

and basic science researchers within our hospital 

▪ Contacted national leaders in RAP methods for 

strategic planning

▪ Exchanged protocols

▪ Literature review of best postmortem tissue collection 

practices

▪ Ensured -80C storage capacity within existing biobank



RAPID AUTOPSY: Personal Experience

▪ Applied for in-house junior 

researcher grant

▪ Formed a RAP team consisting of a 

pediatric autopsy pathologist, 

pathologists’ assistant, and morgue 

support staff

▪ Rapid autopsy collection “kit”



RAPID AUTOPSY: Personal Experience

▪ List of standardized sections allowing for case-
by-case modification

▪ Detailed autopsy workflow checklists 

▪ Established mortuary transport contract for 
prompt transportation for autopsy at no charge 
to families

▪ Revised current hospital autopsy consent form 
was revised to accommodate general autopsy 
research protocols

▪ All rapid autopsies followed appropriate hospital 
and state written consent and Institutional 
Review Board guidelines.



RAPID AUTOPSY: LOGISTICAL WORKFLOW



RAPID AUTOPSY: COLLECTION & DISTRIBUTION

media



RAPID AUTOPSY CASE #1:

▪ Teenage boy with sarcoma 

▪ PMI: > 72 hours

–Successful DNA sequencing

–92 snap frozen tissue samples

–58 cryopreserved samples for xenografts and cell 

culture



RAPID AUTOPSY CASE #2:

”Postmortem tumor was examined in one 

case (patient 8) 3 months after C7R-

GD2.CART infusion, at which time the C7R 

transgene, but not GD2.CAR, was detectable 
by transgene analysis and flow cytometry.”

▪ Teenager with diffuse midline 

glioma enrolled in a CAR-T 

clinical trial

▪ PMI: 6 hours

–Approximately 40 cryopreserved 

samples

–10 fresh samples for flow 

cytometry

–patient-derived xenografts



RAPID AUTOPSY: LESSONS LEARNED

• Clinicians, researcher, or pathologist driven?

• Consent support options

• Laboratory space

• Work with departmental needs to create 
mutually beneficial on-call schedule

• Tracking de-identified specimens and 
outcomes

• Data sharing agreements / material transfer 
agreements

• Optimal postmortem interval??



ETHICS
POSTMORTEM NEUROPATHOLOGY RESEARCH



AUTOPSY ETHICS

• As physicians, bound by ethical principles

• Consented vs. medical examiner / coroner jurisdiction

• IRB/Institutional guidelines may NOT emphasize

• “Just because it’s legal, doesn’t mean it’s ethical.”



BACK TO THE IRB

Dear Dr. ______,

Thank you for submitting your project titled “Building a Rapid Autopsy Program to 
Study Neurodegeneration.” I have determined that your project does not require 
review by the IRB. This activity is limited to research on deceased individuals 
therefore, from a regulatory standpoint, does not involve human subjects.

Warm regards,

Your Institution’s IRB



BIOBANKING CONSENT

In addition to Federal, State and Institutional guidelines, should:

• Include language informing human subjects that their 
specimens may be used for commercial product and/or drug 
development

• Discuss possibility of distributing biospecimens outside of the 
institution, to companies, etc.

• Include information on DNA and RNA extraction, and 
possibility of immortal cell line creation

Avery D (2018). Biobanking Consent: Informing Human Subjects of the Possibilities.



BIOBANKING CONSENT

• “The complexity and 
breadth of biobanking 
practices generate 
risks, benefits, and 
responsibilities that 
have not been 
adequately identified 
or resolved.”



BROAD CONSENT

• The Common Rule: 1991

• The Final Rule: 2017

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-c-august-2-2017/index.html

U.S. Department of Health and Human Services (HHS) publishes broad 
consent templates containing all required consent elements

https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-d-august-2-2017/index.html
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HOW DO LIVING PATIENTS FEEL ABOUT BROAD CONSENT?

“Concerns regarding future uses 
were limited to for-profit research 
and research by investigators in 
other countries. These results 
support the use of broad consent 
to store and use biological samples 
in future research.”



WHAT ABOUT DECEASED, “NON HUMAN SUBJECT” RESEARCH 
AND CONSENT?

• Can stored biobank material from 
deceased persons still be used on 
the basis of their broad consent?

• Biobank research participants are 
susceptible to no or only negligible 
risk of bodily harm… so no consent 
has traditionally been regarded as 
necessary for using stored tissue 
from hospital biobanks.



TISSUE RETENTION & FORENSIC PATHOLOGY

• Medical examiners 
trained to be careful with 
tissue retention

• Some offices inform 
families about saving 
organs for sub-specialty 
examination



TISSUE RETENTION & FORENSIC PATHOLOGY

• Medical examiners 
trained to be careful with 
tissue retention

• Some offices inform 
families about saving 
organs for sub-specialty 
examination

Statutory duty to determine Cause and Manner of Death



RESEARCH ON MEDICOLEGAL AUTOPSIES



GENETIC TESTING

• Implications for living family 
members

• Appropriate communication of 
results, support

• Data and specimen storage



SUMMARY
POSTMORTEM NEUROPATHOLOGY RESEARCH



Key Take-Aways: LOGISTICS

• Identify stakeholders when building / expanding a research 
program

• Know where to find regulatory information

• Reach out to colleagues – many are willing to help!

• Identify at least one clinician with which to collaborate, who 
shares the vision and can assist with funding, personnel, etc.

• Ascertain if your regional organ/tissue donation agencies are 
able to obtain research consent for you



Key Take-Aways: ETHICS

• Legal ≠ ethical
• Decedents are not technically human subjects
• TREAD CAREFULLY, ESPECIALLY WITH MEDICOLEGAL CASES!
• Biobanking still relatively new; not all IRBs are caught up
• NIH (HHS) has broad consent biobanking guidelines
• Forensics:

– If you’re an ME, reach out to your local procurement agencies for consent 
assistance, etc.

– Communicate ME research limitations to the team receiving your subspecialty 
neuropathology 



Incorporating into Autopsy Report

Preliminary Autopsy Diagnosis:
1. Diffuse midline glioma, H3 K27-altered (neuropathology 

pending)

2. Post research donation for Gift from a Child and Children’s 
Oncology Group

Case Summary:

The decedent is a 2 year old female recently diagnosed with diffuse 
midline glioma via imaging who rapidly progressed … parents requested a 
complete autopsy, including collection of tissues for research.
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