
 

 

Application of robotic assisted technology and imaging devices in 

autopsy and virtual autopsy 
 
 

Ladan Soltanzadeh1, Mehrdad Imanzadeh2 and Hamid Keshvari*3 

 
1 is with Educational Deputy of Urmia University of Medical Sciences, Msc 

In Biomedical Eng, Amirkabir University of Technology, Iran 

 
2 is with Biomedical Engineering Faculty, Amirkabir University of  

Technology, Tehran, Iran 

*3 (Corresponding Author) is with Assistant professor of Department of Biomedical Engineering, Amirkabir  

University of Technology, 424 Hafez Ave, Tehran, Iran, 15875-4413, Tel: (+98) 21 64 54 24 81 

 

 

 

Abstract 
Introduction: Virtual autopsy is one of the applied technologies 

in telemedicine serverices. This study aimed to review 

application of technological capabilities of virtual autopsy in 

telemedicine forensic services. 

Methodology: A review using the keywords related to "Virtual 

autopsy", "Autopsy", "Telemedicine"," Robotic assisted 

technology", "Imaging Device", " forensic " to search for 

articles in the databases Pubmed, Proquest, ScienceDirect 

Google Scholar, Elsevier, SID and Magiran carried out from 

2006 to 2014. Related article 42 of the 175 articles was 

excluded. 

Findings: Virtual Autopsy was first used in 2006 in the Swiss 

capital. This average takes about 30 minutes and the results of 

forensic investigators placed. 

Conclusion: virtual autopsy can be used as a complement to 

conventional autopsy. This process also improves the quality of 

forensic pathology research. The various processing techniques 

can be strong forensic evidence for use in legal proceedings to 

offer.  

Keywords: Virtual autopsy, Autopsy, Telemedicine,  

Robotic assisted technology,  Imaging Device, forensic 

 

1. Introduction 

Forensic pathology is one of the most original and the 

most important sections of the judicial and criminal 

science that its main objective in most countries is to 

determine the cause of death of the man who lost their 

lives for various reasons. Forensic pathologists are 

provided with a collection of tools, equipment and 

techniques to determine the cause of death and autopsy is 

one of the most common techniques.  

Autopsy is defined as cutting out and separating the parts 

of the body for study [1]. 

An autopsy is done for the educational purposes of judging 

and diagnostic purposes. 

Educational autopsy, which is often used in anatomy halls 

of universities is considered as an essential tool for 

teaching students and pathology residents. The judicial 

autopsy is performed by forensic pathologists after judicial 

authority order following guardians' sue to ascertain 

whether the deceased died as a result of  illness or accident, 

or is murdered. The results of this type of autopsy are 

court friendly. 

 Diagnostics autopsy can be made by pathologists with the 

aim of discovering the disease caused the death of the 

deceased [2]. 

The use of the traditional autopsy that is done aggressively 

is declining [3]. There exists a lack of willingness to do 

autopsy among pathologists well as people. Different 

communities are reluctant to do a traditional autopsy 

because of the emotional, cultural and religious factors. 
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Being time consuming, inconvenient and contradictory and 

incomplete reports, high cost, the risk of transmission of 

blood pathogens such as HIV+ and hepatitis C are also 

causes of lack of desire of pathologists to do autopsy [4] 

[5] [6]. 

Michael Thali et al, the Professor of the University of 

Berne, introduced system under the name of Virtopsy or 

virtual autopsy helping to specifying the cause of death 

without splitting a corpse. This method has been utilized 

since 2006 to discover the cause of the sudden deaths in 

the capital of Swiss [2]. 

Virtual autopsy is an available technology that could be 

used in telemedicine. This service is a non -invasive 

method in forensic services, identifying 60 to 80 percent 

of the causes of injuries or without any damage to the 

human body tissues. In recent years, this procedure is used 

as a complement to the conventional autopsy and includes 

a variety of modern medical imaging techniques with some 

special applications in forensic [7] [8] [9]. 

Virtual autopsy can provide vital information about the 

body that obtaining them is difficult and time consuming 

using conventional tools. In this method the images of 

brain injuries, bone fractures and even images of soft 

tissues of the body and the blood vessels can be provided 

[10][11]. 

Virtual autopsy essential devices include: 

 A variety CT scan devices such as Micro CT, Multi-Slice 

Computed Tomography)MSCT), Magnetic Resonance 

Imaging)MRI), Microscopic MRI, Magnetic 

Resonance Spectroscopy, 3-D CAD/Photogrammetry. 

 Other devices such as three-dimensional optical scanner of 

the body, Biobsy Module, Angiography unit, a 

navigation system unit (arm) that can be used for direct 

imaging and a computer system for documenting, 

equipped with 3D simulation software [12] [13]. 

Multi CT scan and MRI could be utilized in the diagnosis 

of severe fractures, bullet path, rotting, cardiovascular 

damages, drowning, blood clots, foreign body, brain and 

lung damage, documenting damage, planning autopsy, 

limited autopsy. 

The resulting digital images have considerable 

applications in the medical field for the diagnosis, 

education and research. Several post processing 

techniques could present strong forensic evidence for use 

in legal proceedings [14]. 

 

Studies show that virtual autopsy could be regarded as a 

supplement to autopsy [15]. 

The goal of this study was the technological evolution of 

the use of virtual autopsy capabilities in the format of 

telemedicine services. 

2. Methodology 

This study is a review using the keywords related to 

"Virtual autopsy", "Autopsy", "Telemedicine"," Robotic 

assisted technology", "Imaging Device", " forensic "  to 

search for articles in the databases Pubmed, Proquest, 

ScienceDirect Google Scholar, Elsevier, SID and Magiran 

carried out from 2006 to 2014. Related article 42 of the 

175 articles was excluded. 

3. Findings 

Progress in the field of telecommunication and digital 

technology and the computer has had a great impact on 

medical imaging. Today, manipulating images is possible 

through digital imaging systems so that important and 

desired parts of the image could be selected  algorithmic 

processes to obtain necessary diagnostic data [16] [17]. 

Therefore, one can improve the accuracy and quality of the 

images with the various Imaging methods leading to the 

detection quality enhancement and ultimately reducing the 

cost of testing. At the present time Imaging technology 

and saving, observation, and sanding have been improved 

significantly [18] [19]. 

Picture Archiving & Communication Service (PACS) are 

responsible for archiving, transferring, restoring, 

displaying and processing images in the digital networks. 

This system includes a collection of web based software 

receiving pictures from imaging systems with digital 

output such as MRI, CT scan and Digital radiography.[20] 

[21] 

Digital Imaging and Communication in Medicine 

(DICOM) is a standard in the field of system 

communication and all the imaging systems should be 

compatible with this standard [22]. 

Picture Archiving and Communication Systems (PACS) 

facilitates storing, processing, viewing images and its 

related information for the doctors using Health Level 

Seven International (HL7) and DICOM alongside 
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information systems for the management of the images 

[24] [25] [26]. 

The components of a system of communication and image 

recovery include imaging device, a computer for getting 

pictures from imaging devices, control section of 

communication systems and image recovery, including the 

server, database, and the archive [27] [28] [29] [30]. 

Picture Archiving and Communication Systems are able to 

send and receive digital medical pictures in DICOM 

format to DICOM Work Stations of local area network 

work station [31] [32] as well as connect to Web PACS 

network for remote Internet communication and the 

archive and retrieve the information in database [33]. 

A robot under the name of virtobot has been invented in 

Institute of legal medicine at the University of Bern doing 

virtual autopsy. This robot scans around the dead tissue 

with light radiation and takes photos with high quality. 

Some pictures are provided by CT scan at the same room. 

Then this information combined together to produce three-

dimensional images that can be kept for a long time and be 

used in forensic tests. Additionally robot is also able to do 

CT guided biopsy. In fact, Virtobot is a research unit that 

reunites all autopsy technologies [31] [33]. 

 

 
Fig 1. General scheme of virtual autopsy or virtopsy 

 

In the virtual autopsy the corpse is placed on the surface 

and imaging is done using Radiology imaging tools such 

as CT scan, MRI and angiography, then filtering is 

performed with the use of software systems based on 

density, texture, transparency, and other criteria, the 

necessary information is stored in a computer system, then 

this information is assessed by a special software, and then 

reconstruction of autopsy images is done and results are 

presented to Forensic pathologists. Virtual autopsy takes 

about 30 minutes [34].  

 

 
Fig 2. Research unit of virtual autopsy 

 

Swedish researchers designed interactive touchscreen 3D 

autopsy table that allows pathologists to virtually check 

the actual body in details from multiple angles. Using the 

information provided by the scan of an actual body 

interactive touchscreen 3D autopsy table give this 

possibility to users to remove layers including the skin and 

the muscle or blood circulation system and zoom inside 

the body through cutting with a virtual knife. 

 

 
Fig 3. interactive touchscreen 3D autopsy table 

 

Interactive touch screen 3D autopsy table which is 

designed at the Norrköping Visualization Center in 

collaboration with Medical Image Science and 

Visualization is now used in criminal investigations and 

caused the autopsy process improvement. 

4. Conclusions 

From the disadvantages of a Virtopsy can be pointed out 

to the inability of an MRI imaging device system for 

imaging of the coronary artery lesions, differentiation of 

blood clots in the veins after the death, of pulmonary 

thrombosis differentiation of breast second-hand.  

 

The significant cost, yet turn for access to imaging devices 

and some of the inherent limitations of technology, 

standardization of the process of Virtopsy, the initial cost 

of establishing these systems are problems hindering 

extensive use of Virtopsy in developing countries [35]. 

The non-invasive nature of Virtopsy in cases where 

religious or ethical concerns arise makes it more 
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acceptable [33]. Also the body remains intact in Virtopsy 

and therefore the victim's family does not feel grief. This 

overcomes obstacles of autopsy inhibition introduced by 

religions [34] [35]. 

At autopsy it is difficult to distinguish the location and 

number of foreign bodies, tiny fractures of bone and 

volume of gas or fluid while in Virtopsy internal bleeding, 

the bullet path and hidden fractures that are difficult to be 

found in a traditional autopsy are detected. Also, it is 

possible to detect bone fracture patterns, fragmentation, 

brain soreness, bullet path, emboli and aspiration of blood 

to the lung with the help of DC scans and MRI [36]. 

Detailed documentation of findings on physical 

examination of the bodies is achieved in Virtopsy so that it 

is feasible to do virtual autopsy in any time and in any 

place including the court and long after destruction of the 

corpse [37]. Three dimensional images of Virtopsy are 

shown easily in the courts rather than the terrible images 

of the traditional autopsy of the victim's body. 

The data provided for forensic and pathologists by 

Radiology techniques and modern imaging technologies in 

Virtopsy have more accurately than the human eye if 

carefully is interpreted. Transportation of Real examples is 

difficult for pathologists, while the digital image of the 

body can be shared electronically among forensic 

pathologists and doctors and be saved for future study, as 

well as the exchange and dissemination of information 

through the Internet is possible. Forensic pathologists are 

able to do autopsy through the Internet, so some hospitals 

no longer need to employ forensic pathologists [38]. In 

other words, forensic pathology is achieved by creating 

permanent digital files of the body for forensic 

pathologists and remotely communicating with each other 

and medical consultations [39]. 

Although the device is required in performing a virtual 

autopsy are very expensive, but the process of Virtopsy in 

the use of resources is much cheaper than conventional 

autopsy and it would be a lot easier. [40][41][42]. 

Uses of the virtual autopsy capabilities provide enhanced 

services in forensic medicine and increase the accuracy of 

autopsy process. Virtopsy makes evidences clear and 

tangible and make improvements to identify the causes of 

the incident and assess the findings and the results. In 

Virtopsy connection can be established with a mouse click 

and the need for tools of traditional autopsy is no longer 

required. In fact the idea of a virtual knife is coming into 

reality. Virtopsy is an "all-in-one” solution and a model 

that have benefited from that [43]. By considering these 

capabilities, we can present many forensic services in the 

form of an effective telemedicine system. 
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