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1. BACKGROUND 
 

The aim of this document is to present universal biosafety recommendations for the 
forensic autopsy based on the experience acquired in Spain during the COVID-19 pandemic. 
A multidisciplinary team of clinical microbiologists, forensic doctors and pathologists from 
ESGFOR (ESCMID Study Group of Forensic and Postmortem Microbiology; ESCMID: 
European Society of Clinical Microbiology and Infectious Diseases) and SEPAF (Sociedad 
Española de Patología Forense) joined forces to yield these guidelines. 

 
Forensic pathology's main function is to assist the Administration of Justice, playing an 
indispensable role in the legal investigation of violent and suspected criminal deaths1. 
Additionally, it carries an epidemiological, preventive, and public health dimension that is 
no less important, as well as essential implications in the social sphere and in the family of 
the deceased. Their contribution to the multidisciplinary approach to sudden cardiac death, 
toxic deaths, suicides and infectious deaths, among others, is indispensable and cannot be 
waived. 
The recent SARS-CoV-2 virus pandemic resulted in the publication of numerous guidelines, 
including that of SEPAF2, which highlighted the precarious condition of facilities and 
material resources in a large part of forensic pathology services (FPS). These 
recommendations were based on a variety of circumstances identified at the start of the 
recent pandemic, including: rising infection prevalence rates with collapse of the healthcare 
system and forecasts of collapse of forensic pathology services, shortage of personal 
protective equipment (PPE) and microbiological tests, lack of knowledge of the infectious 
status of  the cadavers and absence of autopsy rooms with optimal biosafety level. All these 
variables lead to a drastic reduction of the practice of autopsies in many Spanish Institutes 
of Legal Medicine and Forensic Sciences (IMLCF) during the pandemic. Lessons earned led 
to review biosafety aspects of the IMLCF, with extensive projects aiming at improving 
facilities and factual resources, of which the vast majority have not yet been executed. 
 
We are in a worrying scenario and it is necessary to react. Forensic pathology should 
assume the responsibilities that correspond to it with the necessary occupational safety 
measures3-10.  
 
On 13 May 2020, the Spanish Ministry of Justice published specific work safety measures 
to be followed by the IMLCF and the National Institute of Toxicology and Forensic Sciences 
(INTCF) during the COVID-19 pandemic, as well as for other risk or low risk activities in the 
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Administration of Justice11. This protocol includes specific preventive measures for the 
activities of these institutes, including attendance at the removal of the cadaver and the 
performance of autopsies. This document contains generic recommendations on actions in 
forensic pathology. However, when addressing the risk of exposure during autopsy it 
obviates the fact that most FPSs lack autopsy rooms with an adequate biosafety level (BSL). 

It has been maintained that the risk of contagion of communicable diseases is one of the 
most significant that IMLCF workers face, both whilst performing forensic autopsies and 
during the removal of the body from the death scene. Therefore, it is necessary to adopt 
specific measures for health protection derived from the risk of exposure to biological 
agents. Within the framework of the duty to protect workers that Public Administrations 
have in their role as employers, they must ensure that the prevention of occupational risks 
allows them to guarantee the safety and health of their employees; in addition to general 
programs based on periodic medical examinations aimed at the investigation of the 
individual/collective health status of the workers, other specific programs must be 
developed taking into account special circumstances depending on the type of work or risk 
that workers face. According to the specific health surveillance protocol for biological 
agents prepared by the Public Health Commission of the Interterritorial Council of the 
Spanish National Health System published in 2001, when there is a risk of exposure to 
biological agents for which there are effective vaccines, these must be made available to 
workers. A vaccine protocol must be available to immunize all unprotected workers who do 
not have any contraindications to receive the vaccine. For this reason, it is recommended, 
as a rule, the administration of the following vaccines to all those workers who are in 
contact with biological agents, and do not have previous immunity accredited by the 
medical history, vaccination record or serological screening: Diphtheria/Tetanus/pertussis, 
Salmonella typhi and paratyphoid A and B, Hepatitis A and B, Influenza, Mumps, Rubella, 
Measles and Chickenpox, poliovirus. 
 
The importance of the immunization of IMLCF personnel and the duty of care, prevention 
and protection of their workers by Public Administrations was revealed during the recent 
COVID-19 pandemic, which revealed the importance of developing a strategy to ensure 
vaccination and thus reduce the severity and mortality caused by SARS-CoV-2 infection. As 
soon as the different existing vaccines were approved, a protocol was drafted by the 
Interterritorial Council of the National Health System of the Spanish Ministry of Health that 
contemplated the priority vaccination of personnel who carried out activities that required 
close contact with people who could be infected by the virus; among whom were forensic 
doctors and officials of specific activities. 
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The responsibility to monitor the health of forensic doctors and workers relies in the 
Spanish Ministry of Justice and each of the Autonomous Administrations. It is also their 
responsibility to know the specific requirements and needs in terms of occupational health 
and safety.   
The responsibility of strengthening forensic response capabilities in the daily work and in 
emergency situations also relies with the directors of the IMLCF and with the scientific-
technical committee of the Forensic Pathology Council in their advisory role.  
 
For this reason, SEPAF and ESGFOR consider it necessary to prepare new recommendations 
with the following objectives: a) guarantee the health and safety of forensic doctors, 
assistants and autopsy technicians, as well as the rest of the IMLCF personnel; b) minimize 
the risk of contagion and environmental contamination as much as  possible; c) standardize 
the practice of autopsies, which must be adjusted to the conditions of each IMLCF; and d) 
prepare the forensic working conditions for the possibility of future infectious and 
contagious events with pandemic features. 

 
2. FORENSIC PATHOLOGY AND BIOLOGICAL RISK 
 
The advances in the links between the IMLCF and the different regional health systems 
represent an important step forward, through facilitating access to hospital medical records 
for judicial investigation purposes. This currently allows the forensic team to obtain 
information about each case prior to the autopsy procedure. It remains a fact that a 
significant percentage of judicial cases lack any relevant history or involve displaced people 
or foreigners without clinical information. For these reasons, it has been reported that 
forensic doctors are the highest at-risk group for acquiring hepatitis B through blood 
exposure12. The prevalence of tuberculosis (TB), hepatitis B and C and HIV infection is higher 
among patients examined by forensic pathologists than in the general population, mainly 
due to the significant number of current or past drug users among the autopsy caseload13. 
For adequate management of biological risks, it is essential to capture all influencing factors:  
preventive and protective features (i.e.: screening measures, standard precautions, use of 
PPE), as well as the design and construction of the facilities (ventilation system, secondary 
barriers), which constitute an essential pillar in terms of containing the possibility of 
transmission of biological agents. 
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2.1. Risk of contagion from cadavers 
 
The handling of bodies and related forensic activities are associated with a series of specific 
occupational risks, among which the risk of contagion of communicable diseases or 
“biological risk” stands out, especially when dealing with cadavers with a possible infectious 
cause of death14. The forensic pathologist is involved in the investigation of suspicious 
and/or violent deaths, and specific circumstances such as death in custody.  However, given 
that some infections are accompanied by significant mortality whilst many individuals may 
be asymptomatic carriers or present with mild symptoms, it is possible that the body of 
deceased individuals susceptible to a medical-legal autopsy may be affected by infectious 
agents15. For this reason, the handling of these bodies should be considered of high risk, as 
exposure to biological agents may be difficult to control and containment measures should 
begin from the moment the cadaver is removed from the death scene. It is necessary to 
follow recommendations regarding protection against the biological risk that the handling 
of this type of cadavers may entail. 
Infections in the autopsy room are acquired by one or more of the following routes 
(examples in Table 1): 
 
 Wound or puncture suffered by an object contaminated with contaminated blood 

or other body fluid 
 Splash of contaminated blood or other body fluid on an open wound or region of 

dermatitis 
 Contact with contaminated blood or any other body fluid with the mucous 

membranes of the eyes, nose or mouth 
 Inhalation or ingestion of infectious particles contained in aerosols16 
 

 
2.2. Personal protective equipment (PPE) 
 
PPE is understood as a set of necessary equipment that act as a barrier and are used to 
protect from contact with infectious agents coming from patients or the environment17. See 
Table 2. 
 
Once the risk of a workplace has been assessed, attempts should be made to eliminate or 
reduce exposure to the lowest possible level by means of collective measures. When this is 
not possible, that is, when risks cannot be avoided or cannot be sufficiently limited by 
technical means of collective protection or by work organization measures, methods or 
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procedures, individual protection measures must be adopted18. This happens strikingly in 
the case of cadaver’ removal due to the variability and characteristics in which the 
investigation is carried out, and also in the autopsy rooms. For all these reasons, depending 
on the work to be carried out, the appropriate type of protection must be selected, thus 
PPE can be classified based on its protection to a body part as well as to the type of exposure 
which poses a biological risk to the worker19 (see Table 3). 
 
There is detailed information on universal hygiene measures and the use of PPE by 
healthcare personnel. The PPE required (Tables 2-4) for performing autopsy must be used 
in all cases and by all people present in the room, regardless of the result of the clinical 
history or microbiological analysis. As an example, the risk of infection with TB does not 
vary with distance from the autopsy table since TB spreads further than 1.5 m through 
aerosols in particles <0.5 µm. Moreover, the transmission of the pathogen has been proven 
even after very brief exposures (10 minutes) in the autopsy room20. Likewise, it has been 
documented that exposure during autopsy has a much higher risk of transmission than 
exposure during daily life and it is not uncommon that disease is not detected until after 
the patient’s death21. In a study in Scotland, 50% of cases with active TB were not diagnosed 
until the autopsy22. 
 
2.3. Autopsy room biosafety requirements 
 
The biosafety levels (BSLs) applicable to laboratories, depending on the level of biological 
risk, are established in 4 levels23. There is no similar classification for autopsy rooms, so 
these biosafety levels (BSL) are usually assimilated to them. See Table 5. 
 
As a general rule, all autopsies should be performed as if fresh tissues from the cadaver 
contain an infectious agent. This requires what are known as standard precautions, which 
are: 

• The autopsy room should be designed as a biohazard area that should be marked 
with caution signs. 

• The ideal autopsy room should be well ventilated with a negative pressure airflow 
exhaust system and contains an isolated room with little flow of people. 

• As good practice it is recommended that autopsies be performed whenever possible 
during normal working hours by well-trained personnel. 
 

• It is considered useful for another autopsy assistant to remain “clean” to make notes 
of measurements, weights, etc., and provide any additional material that is required. 
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• If multiple autopsies are to be performed sequentially, those with the highest 
infectious risk be performed first, before staff is fatigued. 

 
• Facility personnel should wear the same PPE as the pathologist. 

• Between successive autopsies, the room should undergo a thorough cleaning and 
disinfection. Enough time should be considered in order to adhere to the number 
of air changes/hour and time required for airborne-contaminant removal by 99.9 % 
efficiency24. 

• All procedures must be performed in a manner that reduces the risk of splashes, 
spills, droplets or aerosols. 

• Contaminated material, instruments, containers and equipment must be single use 
and undergo sterilisation in confined areas designated for this purpose. 

• Paper documents leaving the autopsy room must not be contaminated, so all 
contaminated paper must be photographed and stored properly25. 

 

In the particular case of SARS-CoV-2, there is no evidence that anyone has been infected by 
exposure to the body of a deceased carrying COVID-19 when the required precautions were 
applied. In accordance with the indications of the European Center for Disease Control 
(ECDC), CDC (Center for Disease Control) and World Health Organization (WHO), autopsies 
in cases of suspected or confirmed COVID-19 can be performed as long as safety conditions 
and protection from infectious diseases are guaranteed for operators and the work 
environment. Professionals are injured more frequently with scalpels, but other objects 
such as broken glass, fragments of needles, bones or projectiles are also harmful options16. 
Weston and Lober discovered that around 8% of surgical gloves are punctured during 
autopsy and a third of these are not detected by the pathologist, thus causing any pre-
existing injury to the worker to be exposed to the body’s blood for a prolonged period of 
time26. 

 
Regarding the ideal BSL for performing forensic autopsies, requirements do not adequately 
fit within the standard requirements of any BSL. Therefore, we propose that the security 
level of an autopsy room should be higher than a BSL-2. Considering that the degree of 
complexity of a BSL-3 may not be practical for all forensic autopsies, we consider that the 
recommended biosafety level would be what we have called a BSL-2+, of which the main 
requirements would be16: 
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• The autopsy room must be separated and away from common areas; doors must be 

lockable. 
• Only trained personnel should be able to access the Autopsy room. 
• There must be a transition area for putting on and taking off PPE. 
• Direction of air flow must be towards the interior of the room without recirculation 

to other areas. The air from the autopsy room is directed directly to the outside 
through HEPA filters. 

• If there are windows, these must be sealed. 
• Interior wall, floor and ceiling surfaces are constructed to facilitate cleaning and 

decontamination. 
• The floor must be in one piece and non-slip. 
• There must be a hand washing sink near the exit door. 
• Access to a personal shower is available near the autopsy room. 

 
The minimum requirements for autopsy rooms are shown in Tables 6.1, 6.2 and 6.3 and fig. 
1. 
 
 
2.4. Rules in the autopsy room  
 

The guidelines to follow in the autopsy room and for its cleaning and disinfection, as well as 
for the elimination of waste, to avoid transmission of viruses and bacteria are indicated in 
Table 7. 

 

 
2.5. Management of the cadaver after the autopsy 
These rules are collected in Table 7. 

 

2.6. Removal of the cadaver 
 

The procedure for removing the body from the place of death is an essential part of the 
medical-legal investigation, thus becoming the first phase of death investigation. The 
manipulation of a body entails a biological risk, since there are diseases that can be 
transmitted by handling the body of the deceased. See Table 8. 
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However, if protocols are followed, the risks to personnel handling bodies are minimal when 
the required precautions are applied. Furthermore, it is recommended to consider and 
handle every cadaver and its biological fluids as if they were infectious, regardless of 
whether their real risk is known, and to avoid all contact with blood and fluids by any means 
of contact. 

The staff assigned to handling bodies must be vaccinated as a preventive measure against 
communicable diseases and those endemic to the regions in which they will carry out the 
tasks of managing the dead. PPE should be used to avoid contamination and avoid the 
alteration of evidence. 

It is very important to keep in mind that the professional who attends the scene of the 
survey must collect and provide the most complete information possible for the subsequent 
autopsy, not only about the cause and manner of death, but also the circumstances related 
to the background information collected at the scene and the context of the death scene. 

 
The forensic doctor who attends the death scene must not only examine the body but must 
also document and analyse the scene. Therefore, it must be considered that any surface, 
under certain circumstances, is susceptible of transmitting microorganisms. They are the 
so-called passive vectors (skin, hair, clothes, sheets or personal belongings). Therefore, the 
handling of cadavers must be carried out in conditions of certain safety and with adequate 
PPE. See Tables 6. 
 
 
3. GUIDELINES FOR FORENSIC AUTOPSIES  
 
All autopsies are potentially of high biological risk, so the security measures and tests to be 
performed must always have reasonable minimums. 

 

3.1. Background information 
 

The opportunity to collect information is unique and unrepeatable. The information must 
include the following data: medical history, symptoms in the previous days/weeks, the state 
of health at the time of death, the circumstances of death, the existence or not of contacts 
and the results of the microbiological analysis carried out whilst alive, the circumstances of 
the death and the context of the discovery of the body. 
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The review must include information collected from close relatives, cohabitants or 
acquaintances, police, family doctors, health centres, services of emergencies and the 
digital health history of health services. We will proceed to collect as much data as possible 
about: 
 

• medical history of the deceased that could indicate the existence of any previous 
pathology. 

• possible contact with people affected by infectious diseases. 

• existence of signs or symptoms compatible with any type of infection in the previous 
days/weeks. 

 
3.2 Biological risk screening. Antigen detection 
  
Without neglecting adequate protection in all cases, carrying out antigen tests are a cost- 
beneficial, reliable practice that should be performed routinely (with the exception of 
bodies in an advanced state of putrefaction) regardless of the clinical history. These are 
preferably immunochromatographic techniques, quick and easy to perform, that detect 
specific antigens of different viruses. They are good techniques for screening pathologies 
for diagnostic purposes and guidance regarding biological risk. Among the most common 
in autopsy rooms are those for Hepatitis B and C, HIV-1 and HIV-2, and more recently SARS-
CoV-2. 

 
3.3 Confirmatory techniques 
 

The indication for requesting a complete microbiological analysis is decided based on the 
findings of the clinical history and is reserved for cadavers with possible or probable 
infection, for diagnostic purposes. 

 
3.4 Action diagram 
 
To use this guide, the indicated autopsy performance standards and the use of the 
recommended PPE must always be followed. 
 
In view of the different interpretation of death without judicial interest, the assumptions 
included in the recommendation for harmonization of medical-legal autopsies of the 
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Council of Ministers of the member countries of the EU27 are used as a reference for case 
selection for forensic autopsy, which conforms to the concept of the Criminal Law 
applicable to   the investigation of violent or suspected criminal deaths and  including cases 
of  sudden deaths in young people (<40 years old). 
 
The decision on the action must be made individually on a case-by-case basis, considering, 
based on the biological risk of the autopsy, its judicial and health interest, the means and 
facilities of each forensic institute, the experience of the forensic pathologist, the training 
of the mortuary technician and the potential availability of imaging techniques or autopsy 
referral (in exceptional cases) to an autopsy room with the required biosafety. 
 
It must be considered that it is possible that in certain phases of the infection both the 
clinical symptoms and the microbiology are negative, so it is essential to collect information 
on symptoms of potential   infectious aetiology and on microbiology carried out during the 
life of the patient. Therefore, for preventive purposes, in all autopsies: the use of PPE is 
mandatory, autopsy room protocols should be followed and the maximum level of 
disinfection must be ensured.  

In any case, it is advisable to exceed the standards contemplated in Table 7 regarding 
autopsies with risk associated with aerosolization of microorganisms. 
 
 
4. PROPOSAL FOR ACTIONS 
 
In view of the recommendations described above, ESGFOR and SEPAF consider it essential 
to promote a series of actions in the short, medium and long term in order to overcome 
the deficiencies that exist today in a large part of Spanish mortuaries. To do this, a global 
forensic management plan must be developed and followed both during routine work and 
when facing an epidemic raise in the number of a known or unknown infectious organism. 
These recommendations should include: 

 
• Ensure the supply of recommended PPE and mandate its use. 
• Assess the biosafety conditions of the existing autopsy rooms. 
• Promote the necessary reforms in the current FPS with the aim of having autopsy 

rooms equipped with a BSL-2+ biosafety level, appropriate for performing forensic 
autopsies. Newly built FPS should have autopsy rooms equipped with at least a BSL-
2+ biosafety level. 
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• Promote, to the extent possible, the performance of all microbiological analyses in 
the laboratories of the Medico Legal Institutes. 

• Develop collaboration agreements with the health services of the Autonomous 
Communities to guarantee microbiological analysis in infectious-contagious risk 
autopsies. 

• Develop collaboration agreements with the health services of the Autonomous 
Communities for the performance of imaging tests (CAT/MRI) as well as for the use 
of high biosafety rooms in very high-risk cases in which a judicial autopsy is 
considered essential. 

• Once the risks to which IMLCF staff are exposed in their work are known, the 
administration must adopt the necessary preventive measures and good practices 
and develop and adapt general and specific health surveillance programs that 
include measures such as periodic medical examinations and vaccination plans, 
among others. 

• Developing mandatory training activities that allow staff to know the main risks they 
face in their activity in FPSs. 
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6. Tables 
 
Table 1. Main infectious diseases to which workers may be exposed in the handling of the 
deceased28.  
 

ROUTE OF 
TRANSMISSION 

DISEASE CAUSING AGENT 

 
Direct contact with skin 
or contaminated objects 

Invasive infection by 
group A Streptococcus  

Streptococcus pyogenes (Group 
A) 

MRSA Methicillin-resistant 
Staphylococcus aureus 

Viral haemorrhagic fever Ebola & Marburg Viruses 
Lassa fever virus, 
Ebola, Marburg, Lassa, Crimean 
Congo Haemorrhagic Fever 
(CCHF) and the South American 
Haemorrhagic Fevers (i.e., 
those caused by Junin, 
Machupo, Chapare, Guanarito 
and Sabia viruses) 

 
Via hand-mouth through 
contact with faecal 
material or objects 
contaminated with it.  

Typhoid fever Salmonella typhi 
Hepatitis A hepatitis A virus (HAV) 
Others Salmonella non-typhi 

Shigella dysenteriae 
Cryptosporidium spp. 
Helicobacter pylori 

 
Respiratory route. 
Through air via droplets 
or aerosol 

Tuberculosis (TB) Mycobacterium tuberculosis 
complex 

Severe acute respiratory 
syndrome (SARS) 

SARS Viruses (Coronaviruses) 

Meningitis  Neisseria meningitidis 
Haemophilus influenzae 

Diphtheria Corynebacterium diphtheriae 
Viral haemorrhagic fever Ebola & Marburg Viruses 

Lassa fever virus 
Contact with blood or 
other body fluids 
through the skin or 
mucous membranes 
(punctures, cuts or 
damaged skin, splashes 

Hepatitis B Hepatitis B Virus (HBV) 

Hepatitis C Hepatitis C Virus (HCV) 

Human acquired 
immunodeficiency virus 

Human Immunodeficiency Virus 
(HIV) 

https://www.cdc.gov/vhf/ebola/index.html
https://www.cdc.gov/vhf/marburg/index.html
https://www.cdc.gov/vhf/lassa/index.html
https://www.cdc.gov/vhf/crimean-congo/index.html
https://www.cdc.gov/vhf/crimean-congo/index.html
https://www.cdc.gov/vhf/crimean-congo/index.html
https://www.cdc.gov/vhf/chapare/index.html
https://www.cdc.gov/vhf/chapare/index.html
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of blood or other body 
fluids in the eyes, nose 
or mouth)  
 

Viral haemorrhagic fever Ebola & Marburg Viruses 
Lassa fever virus 

Punctures, cuts or 
splashes of 
contaminated 
neurological tissues to 
mucous membranes 

Creutzfeldt-Jakob disease 
or transmissible 
spongiform 
encephalopathies 

Prions  

 

Table 2. Personal protective equipment (PPE). 
PERSONAL PROTECTIVE EQUIPMENT (PPE) 

GLOVES 

- UNE-EN ISO 374.5:2016 Standard https://www.insst.es/ntp-notas-
tecnicas-de protection 

- Activities that require dexterity (medical or surgical): Disposable 
nitrile/vinyl gloves (blue) can be used 

- Activity that does not require dexterity (cleaning or disinfection): 
thicker, tear-resistant gloves can be used 

- In a biohazard autopsy, the use of triple gloves is recommended, 
placing the cut-proof gloves between the two disposable gloves30. 

MASKS 

- Health personnel - contact < 2 meters cases under investigation or 
confirmed: 

     - FFP2 type self-filtering mask (UNE-EN 149:2001 +A1:2010 
standard) 

     - Half mask provided with P2 filter. 

- Given the possibility of generating bioaerosols in high concentrations: 
     - Self-filtering masks against FFP3 particles or half mask 
provided with a P3 filter 

    - Respiratory protection equipment must be the last to be 
removed, after the rest of the PPE components. Hand disinfection 
in between! 

PROTECTIVE CLOTHING  

- Uniform that protects against splashes of biological fluids and/or 
secretions from the corpse (UNE-EN 14126:2004 standard): 

       - Resistance to the penetration of microorganisms. 

        - Different levels of airtightness. 
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        - Pyjamas, reinforced surgical gown, apron, arm warmers, 
leggings, etc., or overalls. The designation includes the type and 
the letter B (for biological). 

FACIAL AND EYE 
PROTECTION 
Eye protection is always 
recommended during 
aerosol generating 
procedures. 
 

- When there is a risk of contamination from splashes or drops 
(blood, body fluids, secretions and excretions). (UNE-EN 166:2002 
standard for protection against liquids). 

- Full face glasses: drop protection (> tightness). 

- Face protection visor: splash protection (> coverage). 

- It is possible to use another type of eye protector, such as universal 
frame glasses with side protection (goggles), to avoid contact of 
the conjunctiva with contaminated surfaces such as hands or 
gloves. 

 
Table 3: List of Personal Protective Equipment (PPE) indicated according to the type of 
action and risk of contagion 

 

ACTUACIÓN RIESGO EPI INDICADO 

BODY REMOVAL/ SAMPLE 
COLLECTION AUTOPSY 

Minor contact with 
potentially infectious 
material  

- Disposable gloves (double pair if the 
risk is high29) 
- FFP2 self-filtering mask 
- Goggles or facial protection visor. 
- Disposable long-sleeved gown (if not 
liquid resistant with waterproof plastic 
apron) and/or overalls/complete 
coverall cat. III against biological risk 
- Disposable leggings/boot covers and 
surgical cap.  

EXTERNAL EXAMINATION 
Contact with potentially 
infectious material 

AUTOPSY 

Contact with potentially 
infectious material 
Cuts or punctures 
Generation of splashes and 
aerosols 

- Full coverall/coverall category III 
against biohazard or long-sleeved 
disposable gown (if not liquid resistant 
with waterproof plastic apron) 
- Disposable hat, disposable 
leggings/boot covers. 
- Disposable gloves (double pair). 
- Cut resistant protective gloves 
- FFP3 self-filtering mask 
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- Goggles or face shield  
 
 
Table 4: Placement and removal of PPE. 

 

PLACEMENT AND REMOVAL OF PPEs* 

GENERAL 
RULES 

- Follow the specifications of each manufacturer at all times. - Introduce training 
in product use. 
- Protective equipment must be put on before starting any activity with possible 
exposure and must be removed only after leaving the exposure area. 
- After removing them, place them in a waste container with a lid, suitable for 
disposal. Never leave them on surfaces in the environment (source of 
contamination) 
- Masks must be removed last. 

PPE 
REMOVAL 
ORDER  

- Pair of outer gloves. 
- Jumpsuit or gown and facial protection. 
- Wash inner pair of gloves with hydro-alcoholic solution. 
- Pair of inner gloves as specified. 
- Respiratory protective equipment (mask). 
- Wash hands with hydro-alcoholic solution. 

* WHO information on donning and doffing PPE 31-32 

 

Table 5: Biosafety levels (BSL) 
Biosafety 
level (BSL) 

BSL-1 BSL-2 BSL-3 BSL-4 

Agents Agents that do 
not cause 
disease in the 
immunocompet
ent adult human 
and pose 
minimal 
potential risk to 
personnel and 
the 
environment.  

Agents 
associated with 
human disease 
and that pose 
moderate risks 
to personnel 
and the 
environment 

Native or exotic 
agents; can cause 
serious or life-
threatening 
illness through 
the inhalation 
exposure route 

Hazardous and exotic 
agents with a high 
risk of causing 
aerosol-borne 
laboratory infections 
and severe and often 
fatal diseases, for 
which there are no 
vaccines or 
treatments; and 
related agents with 
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unknown risk of 
transmission 

Examples Bacillus subtilis N. meningitidis M. tuberculosis 
complex, Y. pestis  

Ebola virus and other 
viruses that cause 
haemorrhagic fevers 

 
 
Table 6. Proposed minimum requirements that a Forensic Pathology Service must meet 
(BSL-2+) 

 

Table 6.1. FACILITIES Advisable: away from/or separated from public transit 
areas 

SIGNALING “Area with Biological Risk” 
VENTILATION  - Negative pressure in the room, which causes a 

directional air flow from the outside (less contaminated 
area) to the inside (more contaminated area). 

- No recirculation. 
- Negative pressure exhaust system for air flow with 

direct outlet to the outside through a HEPA filter.  
HAND SINKS, EMERGENCY 
SHOWERS AND EYEWASHES 

- Preferable drive: pedal, elbow or automatic. 
- Near the exit door of the room  

FURNITURE AND ACCESSORIES - Stainless steel 
WASTEWATER DISPOSAL SYSTEM - With chemical cleaner system  

- Pipes with thermal coating.  
EFFECTIVE DECONTAMINATION 
METHOD 

- Autoclave, incinerator, chemical method. 
- Advisable: in the same room or attached premises  

 
 

Table 6.2 COMPARTIMENTATION OF THE FACILITIES 

AUTOPSY ROOM 
 

DOOR 
 

- Automatic closing with badge access 
- Protected against fires. 
- Provided with a peephole or other device (porthole) that 
allows occupants to be seen and accidents revealed. 

DESIGN  

- Facilitates cleaning (comfortable and accessible, with 
easy-to-clean ceilings, walls and floors). 

- There must be enough space between all the furniture to 
allow easy cleaning and comfortable movement of 
workers. 

- Sufficient space for the storage of materials for 
immediate use. Storage of material in closed closet 
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FLOOR  Non-slip, operating room type. Wedge floor-wall edge 
avoiding angles. 

TABLE 
SURFACE  

- Waterproof and resistant to acids, alkalis, organic 
solvents. 

- Easy to clean (avoiding cracks and corners that encourage 
the accumulation of dirt).  

WASHBASIN Installed near the exit  

LIGHTING 

- Adequate, avoiding annoying reflections and shine. 
- Emergency lighting system, which allows leaving the 

laboratory in safe conditions and a backup generator set 
to power essential appliances (stoves, biological safety 
cabinets, freezers, etc.) 

ENOUGH 
SIZE TO 
HOUSE 

- Autopsy table(s) equipped with at least: 
 hot/cold water irrigation system 
 sprinkler 
 vacuum cleaner 
 waste disposal 
 faucet and sink 
 downward air suction system  

- Organ scale 
- Dissection auxiliary table 
- Table/s for display of dissection material 
- Cabinets for materials for immediate use where there 

must be at least one kit for microbiological samples 
- Eyewash and shower 
- Sink for cleaning and disinfecting consumables 
- Autoclave (advisable) 
- Sealer (advisable for individual packaging of the material 

to be autoclaved) 
- Waste containers 
- Temperature controlled refrigerator and if possible a 

freezer for sample storage 
- Macroscopic photography table 

DRESSING AREA 
* 

ENOUGH 
SIZE TO 
HOUSE 

- Staff lockers (Double locker is recommended for staff 
personal and work clothes) 
- Dressing area 
- Toilets 

PRE- AUTOPSY 
ROOM * 

LOCATION -Between the locker room and the autopsy room. One for 
entry and one for exit 

ACCESS 

Cabinets with: 
- Necessary clothing for the autopsy practice 
- Necessary and appropriate PPE for each autopsy: 
waterproof gowns, aprons, gloves, masks, face shields, 
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glasses, hats, arm warmers, overalls, leggings and/or boots 
Likewise, there could be reserve material for the room, 
which must include: 
- Kit with consumables necessary for taking samples 
- Autoclavable autopsy material 
- Sealing paper 
- Antigen test for a.o. HIV, hepatitis B and C, SARS-CoV-2 

EXIT 
- Shower 
- Buckets to dispose of the PPE used in the autopsy 
- Wardrobes with clothing to be able to change completely 

DIRTY -CLEAN 
CIRCUIT 

• All services will have a “clean” circuit (starting at number 4 in Figure 1*) 
to access the other work areas from the changing rooms once the autopsy 
is completed and the clothing used in it has been discarded. 
• The work area (office/s) cannot be in direct communication with the dirty 
area. 

BODY STORAGE 
FRIDGE AREA 

- Body scale and/or electric body lift cart with built-in scale. 
-Collective chambers (refrigeration and freezing) are recommended in 
sufficient numbers (prevision: for multiple victim situations). 

STORAGE 
LONG TERM 
STORAGE 

- Outside the work area 
- Taking into account watertight cabinets with a filtration 
system for storing pieces in formalin. 
- With space and facilities to handle and store solvents and 
other materials in adequate safety conditions and following 
the specific regulations for this. 

* Another layout would be the one shown in figure 133, with two parallel changing rooms.: 

 

Figure 1: Alternative layout of the clean/dirty circuits. 

 

 

 

 

 

 

 

AUTOPSY ROOM “DONNING” ROOM 

“DOFFING” ROOM 

3 

2 

1 

4 



 
 
 

26 
 

 

 

 
Table 6.3 MANDATORY MEASURES AUTOPSY ROOM BSL-2+ 7, 33-35  

LOCATION 
Advisable: separated from other activities that take place in the same 
building, by a lobby or double-door room that can serve as a changing 
room, shower and storage for PPE 

DOUBLE ACCESS 
DOORS 

- automatic closing, 
- interlock mechanism (only one open at a time) 

HERMETIC ROOM 

sealing of external joints (frame 
and doors, pipe entry) 

To guarantee adequate sealing 
during decontamination. 

 Windows: break-resistant glass They will always remain closed 
and sealed 

VENTILATION 

Controlled air entry and exit: a 
unidirectional air current is 
created that goes from the 
corridors or less contaminated 
areas towards the interior of the 
room (so that the exhaust air 
goes directly to the outside 
without being recirculated, 
creating a gradient in turn). 
decreasing pressure from the 
hallway to the interior of the 
room) 

It will be verified by installing a 
visual monitoring device: indicate 
and confirm the correct 
directionality of the inward air flow 
and audible alarms at the entrance 
to the laboratory (report failures in 
this directionality). 
 

Exhaust air: HEPA filter 
(before reaching outside)  

- To contain aerosols and reduce 
the volume of aerosols released 
into the ambient air. 
- Its installation will be carried out 
in a way that allows 
decontamination with gases and 
the performance of filter 
verification tests 

never recirculate air to other spaces 
12 renewals per hour, minimum 

DECONTAMINATION 
of infectious 
material  

Autoclave, chemical methods, 
incinerator 

In the same room (preferably) or in 
an annex location 

BIOSAFETY CABIN Handling small samples, formaldehyde or other needs 
WATER 
CONNECTION 

Independent from the drinking water connection. 
Drinking water supply: it will be protected against backflow 

CLEAN/DIRTY 
CIRCUIT Always necessary, more evident in these autopsies 
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VALIDATTION OF 
room layout and 
operating 
procedures 

Advisable: Before starting work, it is recommended to have the 
operating parameters be validated by an external company to verify 
that the design and operating parameters of the establishment have 
been met. 
 

REASSESSMENTS In addition, periodically, at least once a year, a verification must be 
carried out. 

 

 

 
Table 7. General operating rules in the autopsy room 
  

RULES OF OPERATION IN THE AUTOPSY ROOM 
STAFF - Limited access to the autopsy room 

- Reduce the number of people present to the minimum necessary to 
perform the autopsy. This is especially important in biohazard autopsies. 

- Avoid additional staff, including cleaning staff. 

- Have a record of the people who participate in each autopsy so that, in 
the event of symptoms appearing after an exposure, the appropriate 
diagnosis and follow-up can be made. 

Room doors: must be kept closed and under badge control 

- The forensic doctor and autopsy assistant will not leave the autopsy room until they 
have completed the autopsies assigned to them. 

-  Any outside person will be prevented from entering during the autopsy. 
Arrange to have all the necessary equipment on hand to avoid leaving the autopsy area. It is 
advisable to have a checklist: 

• Autopsy instruments, including sterile material, both recyclable and consumable, for 
aseptic collection. 
• Alcohol-based hand solution 
• Plastic container with disinfectant solution such as sodium hypochlorite diluted 1/10 in 
water. 
• Common soap (liquid, if possible, for hand washing in clean water) 
• Clean disposable towels (e.g., paper towels) 
• Containers for sharp items 
• Appropriate detergent for cleaning the environment and disinfectant for disinfecting surfaces 
or instruments/equipment. 
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• Large plastic bags 
• Appropriate clinical waste bags 
• Bags for different types of clothing 
• Collection container for used equipment 
◦ Microbiology kit (sterile instrument set (tweezers, sterile, scalpels, etc.), swabs assembled 
with appropriate transport medium (preferably for bacteria, Amies type medium), sterile tubes 
and bottles and specific blood tubes: EDTA, sodium citrate, clot activator). 
• Wipes or spray solution with isopropyl alcohol or povidone for skin disinfection prior to 
collecting the sample for microbiology. Use a different route to collect the sample for 
toxicology. 
Use blunt-tipped scissors or scalpels to reduce the risk of injury 
Samples for microbiology will preferably be collected in situ on the corpse, before arranging 
the tissues on the table to be cut, trying to maintain asepsis as much as possible. 

Cut the organs on the table using a sponge to protect your hands, in addition to the anti-cut 
glove. 
Use adequate water pressure to avoid splashing 
Sterilization of the instruments used (preferably autoclave and/or chemicals) 

AUTOPSIES WITH 
RISK ASSOCIATED 

WITH 
AEROSOLIZATION 

OF 
MICROORGANISMS 

Minimize aerosols: 

- Use of an electric saw with a suction system 

-  Avoid splashes when removing, handling and/or washing 
organs, especially lungs and intestines 

CLEANING - Clean and disinfect surfaces that have been 
contaminated with tissues, fluids and body 
secretions. 

- It should be carried out by the same people 
who performed the autopsy (minimize the 
number of exposures to possible risk). 

Method: 

- remove most of the tissue or body substance 
with absorbent materials 

- clean with water and detergent 

-apply the standardized disinfectant. If a 
solution with sodium hypochlorite is used: wet 
the surface and let it act on contact for at least 
10 minutes and rinse thoroughly. 
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MANAGEMENT 
OF THE BODY 

AFTER THE 
AUTOPSY 

- Place the body in a shroud that meets 
the sanitary technical characteristics of 
resistance to the pressure of the gases 
inside, tightness and impermeability. 

- Spray the corpse, place it in the shroud 
and spray the shroud with surface 
disinfectants 

- After the correct introduction of the 
corpse and disinfection of the shroud, 
the external handling of it or the coffin 
that contains it does not entail risks. 

- The personnel involved in the transport 
must be informed of this in advance, as 
well as the procedure to follow in the 
event of an incident. 

WASTE 
MANAGEMENT 

- Adjust to the Waste Management Plan prepared by the Health 
Service of each Autonomous Community 

- NTP 372 on Treatment of healthcare waste (specifies the types 
of waste that can be generated in a healthcare center, as well as 
the characteristics of the containers in which they should be 
deposited and the way to dispose of them): 

- autopsy room: waste from groups II, III and IV are generated 

 
 

Table 8: Biological risk in the removal of the body from the death scene. Good preventive 
practices36: 

 
HANDLING  
OF BODIES 

REMOVAL PHASE  PREVENTIVE MEASURES OR GOOD 
PRACTICES 

 
GENERAL RULES: 
• The use of PPE 

ALWAYS prevents 
our contamination 
and the alteration 
of evidence. 

Documentation and 
evaluation of the 
body 

. Establishment of “standard 
precautions” 
Consider and handle all cadavers and 
their biological fluids as if they were 
infectious. 
The cadaver or the environment 
where it is located carry a risk of 
splashes and aerosols. 
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• Collect as much 
information as 
possible before 
handling the body. 

• Have the 
vaccination 
recommended by 
regulations for 
personnel who are 
exposed to level 3 
biological risk. 

• Immunization 
recommended for 
endemic diseases 
if the context of 
the finding 
requires it 

In all these cases, the use of 
appropriate PPE is recommended 
(gloves, masks, protective screens or 
glasses, apron, boot covers or 
category III overalls, etc. (See tables 1 
and 2) 

Death scene 
investigation  

-Go to the site of the lift with the 
appropriate PPE. 
-Avoid excessive handling of 
belongings or personal objects located 
in the place. 
-Maintain an adequate safety distance 
when speaking with family members 
and witnesses. 
-Collect the history of the deceased 
and the circumstances of death that 
point to a possible infectious cause of 
death. 
-Observe the general rules on putting 
on and taking off PPE 
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