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Rationale/Need

 The COVID-19 pandemic forced an abrupt transition of most pre-
clinical medical education session from in-person events to largely 
online delivery alternatives, requiring the rapid implementation of 
alternative sources of delivery of course content to students. 

 In the setting of the expanding COVID-19 pandemic in late March of 
2020, it was uncertain whether the required autopsy experience 
would remain as a part of the second-year medical student 
curriculum. 

 In this required experience, in the past, groups of 6-8 students 
participated in an autopsy, subsequently reviewed the glass slides 
generated from sampling of selected organs with a pathologist, and 
generated a report.

 This experience had taken place during the M1-M2 school years



Rationale/Need

 In previous years, based on course evaluations, this experience had 
been highly-valued among BSOM students, considered one of the 
defining experiences in the BSOM pathology curriculum. 

 The goals of this study included implementation and evaluation of a 
required virtual autopsy experience as an alternative to an in-person 
autopsy experience for pre-clinical medical students. 

The autopsy experience was cool and I 
felt like I learned a lot.

I loved the autopsy experience--it's an experience 
that I would not have sought out independently, and 
I think I learned a lot about a process that I'll likely 
not see again.

I enjoyed the autopsy experience and 
having to do the group report. 

The autopsy experience is unique in that it allows us to 
incorporate the majority of things you learn in the 
foundational years into one experience.

I loved the autopsy portion for pathology. 

The autopsy experience was excellent and very well 
executed. It was great experience and should be 
continued in the manner that is set up

Class of 2022 - Block 4 Course Feedback

The autopsy experience was great and 
really added to my learning experience.

I did like the autopsy experience because it was a way to 
quickly introduce a specialty that isn't often considered and 
how to apply our pathology knowledge. 



 Objectives of Autopsy Experience
 Describe and Demonstrate Goals / Purpose of Autopsy Examination

 When is autopsy useful vs. essential
 Distinguish of hospital and forensic autopsy

 Name and Describe the Purpose of the Various Phases of an Autopsy
 Autopsy +/- X-rays (e.g. infant, gun shot wound, etc.)

 External: Post-mortem changes (e.g. rigor); evaluation for traumatic injury, intravenous drug use, etc.
 Internal : Review normal anatomy on non-enbalmed individual and evaluate for abnormalities

 Toxicologic Specimen Sampling and Data Review, if Performed
 Review and demonstrate specimens gathered for toxicology examination
 When is toxicologic examination performed

 Microscopic Review of Selected Samples of Various Organs
 Reviw normal histology of organs
 Demonste pathologic changes identified in decedent (e.g. pneumonia, asthma scar, chronic myocardial infarct)

 Death Certification
 Cause of Death determination
 Manner of Death determination

 Can these objectives be met with a virtual autopsy?

Rationale/Need



Methods/Description

Second-year medical students were assigned to one of ten groups to attend a mandatory virtual 
autopsy experiences, including:
Viewing of an autopsy
Microscopic review of histologic preparations of organs sampled at autopsy with 

discussion of the cause and manner of the decedent’s death
Generation of a group report along with a self-directed learning exercise conducted by 

each student
 Autopsy and microscopic sessions were streamed using secure WebEx sessions. 
The virtual autopsy employed a Logitech C930e webcam and a Revolabs wireless microphone. 
The virtual microscopic session employed a Philips IntelliSite digital imaging platform.  
As a control, a group of nine students volunteered to also attend an in-person autopsy and 

multi-headed microscope histology session with appropriate safety precautions deployed 
including the use of surgical masks and, in the autopsy room, face shields. 
A SurveyMonkey.com survey of students was administered following the autopsy experience. 



Results

• All 80 students participated in the mandatory virtual sessions:
6 total sessions … 10 groups distributed amongst the sessions

• The control group participated in the first virtual autopsy and histology 
sessions and attended a subsequent autopsy and histology sessions in 
person. 

Autopsy
Phase

Slide Review Phase:
Following Week

Report Phase:
Due ~30 Days after Autopsy 



Results
Laptop:

WebEx Session; Camera 
Connection via USB;

Wireless Microphone Base

Wireless Microphone

Cellphone with 
WebEx Session:
Camera Image 

Validation

Camera

Technology

Autopsy 
Phase

Dr. Karen 
Kelly



Results
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Results
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 Objectives of Autopsy Experience
 Describe and Demonstrate Goals / Purpose of Autopsy Examination

 When is autopsy useful vs. essential
 Distinguish of hospital and forensic autopsy

 Name and Describe the Purpose of the Various Phases of an Autopsy
 Autopsy +/- X-rays (e.g. infant, gun shot wound, etc.)

 External: Post-mortem changes (e.g. rigor); evaluation for traumatic injury, intravenous drug use, etc.
 Internal : Review normal anatomy on non-enbalmed individual and evaluate for abnormalities

 Toxicologic Specimen Sampling and Data Review, if Performed
 Review and demonstrate specimens gathered for toxicology examination
 When is toxicologic examination performed

 Microscopic Review of Selected Samples of Various Organs
 Reviw normal histology of organs
 Demonste pathologic changes identified in decedent (e.g. pneumonia, asthma scar, chronic myocardial infarct)

 Death Certification
 Cause of Death determination
 Manner of Death determination

 Can these objectives be met with a virtual autopsy?

Preliminary Conclusions



 Technical
 WebEx

 WebEx updated software frequently early in pandemic (competing with Zoom)
 Some functionality changed from session to session challenges optimally sharing 

primary screen
 Camera (Logitech C930e): 

 Quality: Outstanding – with auto-focusing and auto-light metering
 Positioning: Took time to optimize

 Adjusted positioning during Autopsies 1-2 to optimize view for remote students
 External Examination of Body: Stationary
 Evisceration and Organ Sectioning: Hand-Held; Validation of field on computer or cell phone

 Microphone, Wireless X1 (Revolabs Solo):
 On gown of prosector: Outstanding sound quality with noise cancellation (e.g. for bone 

saw use)
 However, students could not hear comments by others in the autopsy room
  Need second microphone

Challenges Encountered



 Trial Run Useful but Insufficient
 While a trial run of hardware (camera, microphone using laptop computer) 

and communication software (WebEx) was essential to initial problem 
shooting, it did not uncover all possible impediments to success

 Control Group: N = 9 Students  Essential 
 Incorporation of Control Group was Critical to Success

 Participated in first autopsy and microscopy sessions
 Provided essential feedback to fine tune all elements and nuances of the experience

 Fewer Autopsies by Combining Groups: 6 vs. 12 Total Autopsies
 Combining several groups (normally limited to 6-8 students) allowed for 

fewer total autopsy sessions without diminishing experience 
 More students could participate in particularly good, high-yield autopsy cases, mixed 

hospital cases (e.g. cancer patient with hypercoagulability) and forensic cases (e.g. IV 
drug abuse patient with hepatitis C and early cirrhosis, dementia patient who drowned)

Lessons Learned



• Virtual Autopsy Pros:
• Met COVID-19 restrictions and safeguards during early part of pandemic
• Provided the convenience of viewing the session from home
• Provided close-up view of all elements of the autopsy … vs. straining to see when part of a group

• Virtual Autopsy Cons:
• Possibility of breach of patient confidentiality given the streaming nature of the autopsy

• Virtual Microscopic Session Pros:
• Opportunity to view digitized glass slides without the usual barriers and impediments of focusing eye-

pieces and visualizing the images on a multi-headed microscope

• Virtual Microscopic Session Cons:
• Pathologists needed to acquire skill set for using virtual slide software effectively to demonstrate 

specific findings vs. using glass slides at microscope

• Virtual Sessions, Autopsy and Microscopic Session Cons:
• Communication barriers inherent to virtual sessions where students’ microphones are muted to 

optimize sound quality were present
• Inhibited asking questions: Pathologists and Students 

• Potential for distraction by social media 

Preliminary Control Group Feedback 



Next Steps

 Formal survey of students ongoing

 2021-2022 Plans
 Preliminary Indication: M2 Block 4 instruction will be largely undertaken 

virtually
 Autopsy Experience: Students will be given option:
 In-Person
 Virtual
 Both
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