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Autopsy ς Historical Notes 

ωPostmortem dissections have occurred for centuries 
ςAncient Egypt, Mesopotamia Ą embalming, 

mummification 

ςAncient India, Greece Ą enhancing understanding of 
anatomy and disease 

ς1700s Ą re-emergence of post-mortem study 
 

ωάaƻŘŜǊƴ ŀǳǘƻǇǎȅέ in medical training and clinical 
education 
ςPopularized by Osler at end of 19th century 

ςStudents expected to attend and perform autopsies as 
part of their training  
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The Rise and Fall of the Autopsy  

ωEarly in 20th century, the medical autopsy was 
considered central to: 

ςClinical education 

ςMedical research 

ςProfessional development of a physician 

ω20th century medical autopsy rates 

ςSteady increase 1900s - 1960s worldwide, then 
gradual decline to present 

ς40-50% drop in autopsy rate over past 30 years  
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Decline of the Traditional Autopsy 
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From:  Burton, JL and Underwood, J. Clinical, educational, and epidemiological value of autopsy. Lancet 2007; 369: 1471ς80 . 



Decline of the Traditional Autopsy 

ωUSA overall 
ςEarly 1990s: ~19% 

ςEarly 2000s: ~11% 

 

ωUSA Academic 
Centers 
ςEarly 1990s: ~36% 

ςEarly 2000s: ~23% 
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From:  Stawicki, SP, et. al. Postmortem use of advanced imaging techniques: Is 
autopsy going digital? OPUS 12 Scientist 2008; 2(4): 17-26. 



Why The Decline??? 

ωPublic attitudes 
ςEmotional, cultural, religious reasons 
ςNeed for consent 
ωLack of education about the benefits of the autopsy 
ωbƻǘ ŜǾŜǊȅƻƴŜ ƛǎ ŀǎƪŜŘΧ 

ωClinicians' attitudes 
ςConsent process - tedious, laborious, not routinely 

trained to new physicians 
ςAssumption that bereaved families are hostile to idea of 

autopsy 
ςAdvances in premortem diagnostic techniques precludes 

further questions about cause of death for families 
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From:  Burton, JL and Underwood, J. Clinical, educational, and epidemiological value of autopsy. Lancet 2007; 369: 1471ς80 . 



Why The Decline??? 
ωtŀǘƘƻƭƻƎƛǎǘǎΩ ŀǘǘƛǘǳŘŜǎ 
ςLow value placed on autopsy within pathology departments (training 

and performance) 
ςDelayed, incomplete, inconsistent reports (feeds into why clinicians 

donΩt want to work hard to get consent) 
ςPerception of autopsy as unpleasant, expensive, and time-consuming 
ǘƻ ǎƻƳŜ ǇŀǘƘƻƭƻƎƛǎǘǎ όōŜǎǘ ŘƻƴŜ ōȅ ŀ άƧǳƴƛƻǊέ ǘǊŀƛƴŜŜύ 

ςLack of clinician willingness / time to visit morgue and discuss case 
both prior to and after the autopsy (why bother if no one is going to 
read the report??) 

 

ωOther reasons: 
ςCost cutting measures  
ςWhy risk blood-born pathogen transmission (HIV, HepC, etc.)?? 
ςPerceived absence of the curricular/educational value of autopsies 
ωCurrent imaging and diagnostic techniques are enough for students 
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Adapted from:  Burton, JL and Underwood, J. Clinical, educational, and epidemiological value of autopsy. Lancet 2007; 369: 1471ς80 . 



How to Make the Autopsy Relevant Again  

ωCross-section radiology imaging  
ςComputed tomography (CT) 
ςMagnetic Resonance Imaging (MRI) 

ωRooted in forensics 
ςFirst used in 1977 Ą CT used to describe radiographic 

patterns of gunshot injuries to the head 
ς1980 Ą comparison study of premortem CT findings and 

subsequent autopsy results in neonates who suffered 
perinatal asphyxia 
ς1990s Ą multiple groups started large-scale projects 
ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ άLƳŀƎƛƴƎ !ǳǘƻǇǎȅέ 

ωBest known research project: The Virtopsy® Project 
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The Virtopsy® Project 
ωResearch project started in 2000 by the Institutes of 

Forensic Medicine and of Diagnostic Radiology of 
the University of Bern, Switzerland  

ωHypothesis: 
ςNon-invasive imaging, cross-sectional imaging could: 
ωPredict autopsy findings 

ωProvide additional information not normally found in traditional 
forensic autopsies 

ςEmphasis on forensic autopsies only 
ωUnnatural and natural deaths seen by medical examiners, 

coroners 

ωNo real focus on medical autopsies 
ςSome overlap with natural deaths 
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The Virtopsy® Project 

ωVirtopsy = Virtual + Autopsy 
ςVirtual Ą  from the Latin word virtus, which means 
άǳǎŜŦǳƭΣ efficient, and ƎƻƻŘέ 

ςAutopsy Ą combination of the classical Greek terms 
autos όάǎŜƭŦέύ ŀƴŘ opsomei όάL ǿƛƭƭ ǎŜŜέ)  
ωAutopsy ƳŜŀƴǎ άǘƻ ǎŜŜ ǿƛǘƘ ƻƴŜΩǎ ƻǿƴ ŜȅŜǎέ 

ςVirtopsy Ą  wanted to eliminate the subjectivity implied 
by autos ς thus virtus + opsomei = virtopsy  

ωVirtopsy® term copyrighted early in the project 
ςάΧǎǘŀƴŘǎ as a label and the sign of scientific quality for all 

the utilized ǘŜŎƘƴƻƭƻƎƛŜǎέ 
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The Virtopsy® Approach 
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The Virtopsy® Laboratory 

ωPhotography & 3D Optical Surface Scanning 

ωDentistry & Fingerprinting 

ωMulti-slice CT & MRI 

ωHeart Lung Machine & CT Angiography 

ωImage-guided Dissection & Robotic Image-
guided Biopsy 

ωHistopathology & Cytology  

ωToxicology, Biochemical & Molecular Studies 
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The Virtobot®  

ωSingle investigative unit to combine all 
implemented Virtopsy® technologies 
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From: Dirnhofer, R, et. al. VIRTOPSY: Minimally Invasive, Imaging- guided Virtual Autopsy.  RadioGraphics 2006; 26:1305ς1333  
    



Virtobot® ς Post-mortem Angiography 
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Source:  http:// www.virtopsy.com/datastore/pictures/angiography_500x400.png 



Virtobot®- 3D Optical Surface Scanner 

10/27/2
011 

Pathology Informatics 2011 17 

Source: http:// www.virtopsy.com/datastore/pictures/surface_scan_500x327.png 



Virtobot® - Robotic Biopsy Module 
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Source:  http:// www.virtopsy.com/datastore/pictures/biopsy_500x409.png 



Use of  Imaging Data in Forensic 
Autopsies   

Pathology 

Informatics 2011 

Fracture? 

Adapted from:  Stephan Bolliger, MD and Steffen Ross, MD. The Virtopsy Project:  Novel Approaches In Post Mortem 
Imaging.  Presented at APIII 2008 , 10/22/08. 

10/27/2
011 

David McClintock, MD - do not duplicate 19 



ωMSCT and MRI useful for: 
ςSevere Crushing 
ςDecomposition 
ςBullet Paths 
ςVascular Injuries 
ςDrowning 
ςGas Embolus 
ςForeign Bodies 
ςLung & Brain 
ςTrauma Documentation 
ςDissection Planning 
ςLimited Autopsy 

 

Use of  Imaging Data in Forensic 
Autopsies   

Adapted from:  Stephan Bolliger, MD and Steffen Ross, MD. The Virtopsy Project:  
Novel Approaches In Post Mortem Imaging.  Presented at APIII 2008 , 10/22/08. 
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Post-mortem Imaging - Natural Deaths 

ωNatural deaths = Non-forensic deaths 
ςBasically, non-accident, non-traumatic deaths where 
ǘƘŜǊŜ ƛǎ ƴƻ ǎǳǎǇƛŎƛƻƴ ƻŦ άŦƻǳƭ Ǉƭŀȅέ 

ςTwo main types to consider (for autopsies): 
ωMedical examiner / coroner deaths 

ωHospital deaths 

ωPost-mortem computed tomography (PMCT) 
ςLimited literature available looking at utility of PMCT 

for natural deaths 

ςMost findings to date from forensics studies and case 
reports 
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PMCT vs Clinical Imaging 

ωPMCT is not the same as Clinical Imaging! 
ςLimitations of PMCT 
ωLack of post-mortem contrast-based imaging 
ςThe dead do not have very active circulatory systems 

ςCan use heart-lung machines Ą time consuming and expensive 

ωPost-ƳƻǊǘŜƳ ƛƳŀƎƛƴƎ άƴƻǊƳŀƭέ ŀǊǘƛŦŀŎǘǎ 
ςBlood sedimentation in organs 

ςGas formation during decomposition 

ςAltered body temperature 

ςBenefits of PMCT 
ωNo motion artifact 

ωPotential for higher quality imaging 
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PMCT vs Clinical Medical Imaging 

Images from: Christe, A. et. al. Clinical radiology and postmortem imaging (Virtopsy) are not the 
same: Specific and unspecific postmortem signs. Legal Medicine, 2010; 12:215ς222 



Post-mortem Imaging ς Hospital Deaths 

ωThe Virtopsy® makes sense from a forensics standpoint 
ςIdentification of victim / remains 

ςFirearm deaths (location and retrieval of projectiles) 

ςChild abuse/non-accidental injury (skeletal surveys) 

ςBarotrauma or suspected air embolism  

ςTraumatic subarachnoid hemorrhage 

ςOther complex cases where the examination and 
interpretation are compromised by destruction of the body 

 

ωWhat about hospital deaths?  What can post-mortem 
imaging do for the traditional medical autopsy?  
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Post-mortem Imaging at MGH 

ωPost-mortem imaging initiated at MGH in 2010 

ςRadiology driven and funded 

ςCollaboration with Pathology 

ωMain goals of project 

ςDevelop new radiology imaging techniques focusing on 
maintaining image quality while lowering radiation 
dose for CT scanning 

ςEvaluate the use of post-mortem imaging in the 
medical autopsy 

ςDevelop new education materials for radiology training 
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Post-mortem Imaging Study 
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http:// www.fda.gov/Radiation-EmittingProducts/RadiationSafety/RadiationDoseReduction/ucm199904.htm 



MGH Post-mortem Imaging Methods 
ωRecently deceased patients are scanned in MGH Radiology CT 

scanners 
ςSame clinical scanners that are used for living patients 

ωAverage 15-30 minutes total scanning time 
ςEach human body is scanned seven times, once at standard CT dose 

and the remainder at multiple levels of low radiation dose 
ωAverage 1-2 minutes per CT scan 

ωBody is kept as found in morgue (in body bag, under sheets, 
etc.) 
ςArms are crossed and placed above the chest to aid in imaging and 

to reduce artifact before scanning 

ωScans are only performed on bodies to be autopsied if: 
ςAttending pathologist agrees 
ςCT scans will not interfere with performance of autopsy 
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Post-mortem CT at MGH 
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Whole Body Scanning 
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PMCT ς Whole Body Scanning 
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PMCT ς Whole Body Scanning 

10/27/2
011 

Pathology Informatics 2011 31 



10/27/2
011 

Pathology Informatics 2011 32 

Autopsy Correlation 
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Autopsy Correlation 



PMCT ς Whole Body Scanning 
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Autopsy Correlation 
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Autopsy Correlation 



Minimizing Radiation Dose 
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From:  http:// www.fda.gov/downloads/Radiation-EmittingProducts/RadiationSafety/RadiationDoseReduction/UCM200087.pdf 



Minimizing Radiation Dose 
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0.5 mSv 1.0 mSv 

2.0 mSv 4.1 mSv 8.2 mSv 

Autopsy 

20.2 mGy 10.1 mGy 5.0 mGy 

2.7mGy 1.4 mGy 


