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ABSTRACT

Objective To discuss the risks related to the possibilities of accidents and contamina-
tion in autopsy rooms, especially the biological risk. 
Methods This is an exploratory study. The databases Lilacs, MEDLINE and SciELO 
virtual library were searched; from 2000 until 2017; from the following inclusion criteria: 
articles available in full, in Portuguese, English and Spanish languages; and those that 
portrayed the central theme of the article. 
Results 53 articles were analyzed, to following the sub-themes: chemical, ergonomic, 
biological and accident agents; exposure to radioactive materials; electrical and elec-
tronic equipment. 
Conclusions The death cause is essential for epidemiological surveillance. The pre-
valence of diseases in the population poses risk to autopsy room professionals. Often 
these diseases are not detected before death; can coexist with other conditions and 
be ignored; or don’t have morphological evidence at autopsy. M.tuberculosis, hepa-
titis virus, HIV and prions were the main pathogens identified. They can be transmi-
tted by blood and aerosols; but there are other risks such as sharps, chemicals and  
radioactive materials.

Key Words: Autopsy; containment of bioharzads; biosafety (source: MeSH, NLM).

RESUMEN

Objetivo Discutir los riesgos relacionados con las posibilidades de accidentes y contami-
nación en las salas de autopsias, especialmente el riesgo biológico. 
Método Este es un estudio exploratorio. Se realizaron búsquedas en las bases de datos 
Lilacs, MEDLINE y la biblioteca virtual SciELO, desde 2000 hasta 2017, de los siguientes 
criterios de inclusión: artículos disponibles en su totalidad en portugués, inglés y español, 
y aquellos que retrataron el tema central del artículo. 
Resultados Se analizaron 53 artículos, siguiendo los subtemas agentes químicos, ergo-
nómicos, biológicos y de accidentes; exposición a materiales radiactivos; equipos eléc-
tricos y electrónicos. 
Conclusiones La causa de muerte es esencial para la vigilancia epidemiológica. La 
prevalencia de enfermedades en la población representa un riesgo para los profesio-
nales de la sala de autopsias. A menudo, estas enfermedades no se detectan antes 
de la muerte; pueden coexistir con otras condiciones y ser ignoradas, o no se tiene 
evidencia morfológica en la autopsia. M. tuberculosis, virus de la hepatitis, VIH y prio-
nes fueron los principales patógenos identificados. Se pueden transmitir por sangre y 
aerosoles; pero existen otros riesgos como objetos punzantes, productos químicos y  
materiales radiactivos.

Palabras Clave: Autopsia; contención de riesgos biológicos; bioseguridad (fuente. 
DeCs, BIREME).
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Hospitals are complex workplaces, where biological 
agents circulate, which represent risk, latent or ma-
nifest, or even unknown. The handling of shar-ps, 

electrical materials and floors with smooth surfaces, are 
characteristics of the vulnerability of safety conditions. 

Although a needle accident may result in infection, 
with a latency period of 90 to 180 days; exposure to ra-
diation; contact with drug mists or biological aerosols 
produced by investigative activities may show symptoms 
years later.

Even after the efforts of infection control measures, 
some risks remain neglected, such as disrespect for para-
meters related to filtration, flow and air renewal.

Improvements have been observed, but autopsy are 
still "forgotten". These workplaces have functional criteria 
and specific demands.

Despite the number of autopsies has decreased, its va-
lue is undeniable in determining the cause of death, de-
tecting clinically unknown lesions, collecting samples for 
analysis, confirmation or correction a diagnosis. Often it 
is the only way of conclude it (1-4). 

Autopsy rooms are considered as one of highest risk 
areas of the hospitals (2-6). A priori the death-causing 
agent is unknown, so there is a potential occupational ex-
posure risk (6,7). Unexpected situations or accidents are 

frequent, due to the great heterogeneity of manipulated 
materials. Scalpels, needles, bones fragments and teeth 
can result in percutaneous injuries. Organ manipulation 
increases exposure to body fluids and blood, use of ins-
truments, hoses and saws produce aerosols contamina-
ting items or allowing inhalation (7,8). 

This study discusses the risks that can cause accident  
and/or contamination in autopsies, especially biological ones. 

METHODS

Exploratory study focusing on systematic review as faci-
litator to build analyses of risk situations. This method 
summarizes researches results, aiming to understand a 
particular fact, based on previous studies, producing in-
novative conclusions (9). The procedures include a des-
criptive qualitative approach. 

The guiding question was: what are the main occupa-
tional risks in autopsy rooms?

The search was conducted in databases: LILACS and 
MedLine, and in Scientific Electronic Library Online 
(SciELO) virtual library. 

The Mesh terms and the boolean operators OR and AND 
were used, resulting in the combination: (“autopsy” OR BUENO - BIOSAFETY IN AUTOPSY ROOM 

81593 
 21n6 

Figure 1. Search and selection strategy 

What are the major occupational risks present in autopsy rooms?

Key Words: Autopsy; postmortem examination; accidents, occupational; occupational diseases;
occupational risks 
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Figure 1. Search and selection strategy
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“postmortem examination”) AND (“accidents occupational” 
OR “occupational diseases” OR “occupational risks”).

The search were developed in Jully 2018, and covered 
the period 2000-2017. Initially, the screening was done 
by titles and abstracts. All duplicates were removed. The 
studies were selected on the basis of the following crite-
ria: a) language: Portuguese, English or Spanish; b) the-
me related to Biosafety in autopsy; and c) full text avai-
lable. Abstracts, editorials, letters, articles with general 
content and without the specificity of autopsy were ex-
cluded. Then, the contexts were analyzed and integrated 
into sub-themes, according to the conceptual perspective 
of each context.

RESULTS

341 articles were found, which were analyzed for eligi-
bility criteria for inclusion in the study. Duplicates and 

articles not available in full were removed, leaving 53 ar-
ticles (Figure 1).

After reading, the articles were grouped by similarity 
and relevancy, into subtopics, to be discussed.

Occupational risks
Flavin (10) demonstrated that autopsy workers have 
a risk 10 times higher when compared to the popula-
tion, and a 100-200 times greater chance of facing in-
dividuals without diagnosis, when compared to other  
healthcare professionals. 

Most bodies sent to autopsy have no history or insu-
fficient medical information. In addition, 20% to 30% of 
patients died in hospitals have important diseases or le-
sions not detected before death, but only during autopsy 
(3,4,11). Identification of the causes of morbidity and 
mortality, knowledge of the natural history of diseases, 
including previous outbreaks; can help to determine the 

Table 1. Occupational hazards for autopsy room workers
Activity Problem Reference

Ergonomic risk agentes
a.	 Use of heavy equipments/loads.
b.	 Transportation of bodies on slippery floors.
c.	 Stance – the work is routinely performed standing up.
d.	 Extreme focus and attention.
e.	 Repeatability.
f.	 Stress.
g.	 Human suffering.

Accidental injuries.
Musculoskeletal injury-particulary back strain.
Repetitive Strain Injury.
Depression.
Absenteeism.
Slipping and falling-bruises, fractures.

(6,7,13-22)

Handling of dissection tools
a.	 Scalpel, scissors, saws, needles.
b.	 Fragmented firearm projectiles.
c.	 Punctuated ends of fragmented bones.
d.	 Medical devices.
e.	 Needle fragments in drug addicts.

Cutting or puncturing – the parts most frequently 
affected are distal phalanges of the thumbs, middle 
finger and index finger. (6-8,10,12, 

14,15,17,20, 22-33)

Eletricity
a.	 Instruments (power saws).
b.	 Eletrical installations and connections.
c.	 Defibrillators/pacemakers (often found in corpses).

Shock and electrocution.
Power tools (saws) are routinely handled with wet 
gloves. (6,7,12-15, 21,25,34)

Exposure to biological material
a.	 Splashes/contact.
b.	 Wounds.
c.	 Mucous surface. 

With blood, body fluids and cadaver tissues with 
infectious diseases, drug addicts, etc. 

Aerosols
Blood/body fluids: transmitting agents such as: 
HIV, hepatitis B, hepatitis C, tuberculosis, parasitic 
infections, Staphylococcus, Streptococcus, Salmonella 
and others.

(3, 5-8,10-12, 
14, 18,20, 

23-25,27,28,32, 
33,35-52)

Exposure to radioisotopes
a.	 Radioactive materials inoculated for cancer 

treatment.
b.	 Exposure to X-rays before/during an autopsy when 

X-rays are taken routinely.

Possible risk of radiation injuries malformation and 
congenital anomaly in pregnant workers. (7,8,14-16,21,22, 

53-56)

Handling of chemicals
a.	 Formaldeyde - used for the preservation and fixation of 

tissues for histopathological examinations, to maintain 
cellular and tissue structures in good condition, thus 
preventing or delaying the process of degradation 
caused by autolytic phenomena. There is also the 
handling of organs or other biological material fixed in 
formalin.

b.	 Lack of ventilation and/or exhaustion failures.
c.	 Exposure to aerosols from volatile or highly poisonous 

chemicals (e.g. Malathion, Parathion) - deaths from 
cyanide poisoning at the time of opening the stomach 
or other body cavities.

Formaldehyde causes irritating effects to the eyes 
and mucous membranes, the respiratory tract and the 
skin, and also alters the menstrual cycle and produces 
reproductive disorders. Carcinogenic. Genotoxic.
It causes an increase in the concentration of risk 
agents in the air and may produce irritability or help 
contamination.
Toxic gas poisoning (acute/chronic effects). However, 
chronic toxicity is the most common event.

(6-8,12, 
14-18,20,22,25, 

35-39,57-61)
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risk represented by corpses (4,11). However, the occupa-
tion of the dead patient should also be considered. Drug 
addicts or prostitutes become more susceptible to violent 
or inexplicable deaths. But all patients should be conside-
red suspected to contain pathogens, regardless of having 
a history of infection or belonging to a risk group (6,12).

There are other risks during the autopsy. Table 1 shows 
the consequences of the risks identified. 

Chemical agents
Formaldehyde, employed in the preservation of tissues, 
is the chemical most used in the autopsies. Despite high 
concentrations being required for the preparation of bo-
dies, the concentration of formaldehyde in air depends 
on the contents of the fluid, kind of body, ventilation and 
work process. OMS studies (60) indicate concentrations 
above 1,2mg/m3 around the autopsy tables. 

Formaldehyde is highly volatile and causes several 
symptoms, including ocular, mucosal and skin irritation 
(17,57,59). Long-term inhalation has been associated to 
an increased risk of developing cancer, especially lung can-
cer (14-17,57,59). OSHA limited occupational exposure to 
0,75 ppm/8 hours and 2,0 ppm/15-minute periods (61). 

Deaths from intoxication by organophosphates, like 
malathion, parathion, or cyanide, cause toxicity through 
inhalation, ingestion or dermal absorption. The greater 
risk is when the stomach is opened, as cyanide reacts 
with stomach acids and is converted into hydrogen cyani-
de, a highly volatile gas (12,15,18,22,35,60). Thus, they 
should be opened in biological safety cabinets. Perso-
nal items and contaminated clothing should be handled 
with gloves (7,36). 

Neurotoxic gases used in acts of terrorism, like tabun, 
sarin, VX and soman; can penetrate slowly through glo-
ves and rubber aprons and be absorbed by the skin. The 
bodies must be washed with water or alkaline solutions 
(25,37,38). The professionals must wear positive pressu-
re protective suit, butyl or neoprene gloves; air purifying 
respirators with cartridges for organic vapors, since corpses 
can produce vapors. At ambient levels of 10 grams of agent/
m2 area, respirators can be used for until 24 hours (38). 

Radioactive materials
Diagnosis or therapeutic procedures using radioisoto-
pes before death can pose a risk to autopsy workers 
(8,16,21,54). Generally, diagnostic products have short 
half-lives and more penetrating emissions (gamma rays), 
while therapeutic and implant radioisotopes have longer 
half-lives and constitute risk for long time (53). 

Thus, risk assessment should be performed to unders-
tand the extension of exposure from the dose adminis-
tered to the patient, type of emission, radioisotope used 
and time of exposure (7). These will determine the pro-

cedures and protection equipment, as well as the safe re-
lease of the body for the funeral home. Bodies containing 
long half-life isotopes like Strontium-90 should not be 
submitted to autopsy and placed in sealed coffins (55). It 
is necessary to monitorize exposure and radiation levels. 
The instruments and the environment need to be decon-
taminated (8,14,15).

Electrical equipment and electronic devices
Electric equipment, like automatic saws, associated to the 
presence of water, increase the risk of shocks. Thus, pre-
ventive maintenance of equipment, insulation and groun-
ding systems are important measures (7,14,15,25). 

Another risk is implantable cardiac defibrillators used 
for tachyarrhythmias. The professionals may be hit by an 
electric discharge (25 to 40 Joules). This devise cannot be 
found before the autopsy, when found, the autopsy must 
be suspended until it is deactivated (12,34). 

Ergonomic risk agents
Ergonomic risk agents are directly related to the routine 
(13-16). The use of heavy equipments and the movement 
of corpses (21,22) affect principally the assistants by phy-
sical effort. To avoid this, mechanical means should be 
used, like cranes or “transfer systems”, which work as a 
conveyor belt between the stretcher and the autopsy table 
(21).

Non-height adjustable tables demands inadequate 
postures or use of platforms. When it is not possible to 
adjust the height, use lifting elements, with supports 
and non-slip surfaces, avoiding improvisations with  
boxes (17,20,21). 

Seated position, repetitive and monotonous move-
ments contribute to spinal problems, muscle pain, tendi-
nitis and bursitis (13,17,18). 

Factors like responsibility, focus, pressure and su-
ffering of family members, view of burned or mutilated 
bodies, sounds, structural deficiencies, as frequent ina-
dequacy of exhaust systems, which cause the presence 
of smells; cause tension, suffering, irritation, insomnia, 
increase of mental pathologies like fatigue, chronic stress 
and Burnout Syndrome (19).

Accident risk agents
Autopsy rooms have several accident risk agents. Empha-
sis given to inadequate physical arrangement, humidity and 
presence of power cables on the floor. It’s recommended to 
use waterproof electrical outlets, suspended above the work 
area (21). A drainage system for waste water and fluids 
produced and the use of non-slip flooring will reduce falls, 
humidity and prevent the proliferation of microorganisms.
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The use of sharps, scalpels, scissors, forceps, knives 
and saws can cause percutaneous injuries, exposing wor-
kers to infections (12,14,15,22,24-26). Babb (30) recor-
ded accidental puncturing of hands during autopsies, 38% 
among assistants and 12% among forensic pathologists. 
About 67% were inflicted on the distal fingers, the index 
fingers and the middle fingers of the non-dominant hand.

The corpse may contain perforating objects from a pre-
vious medical intervention not documented, like filters in 
the vena cava (31). There are reports of HIV contamina-
tion after accidents with fragments of needles in autop-
sies of subcutaneous intravenous drug user (17,27). The-
re are other infections that can be transmitted by direct 
inoculation, like tuberculosis, blastomycosis, hepatitis B 
and C, rabies, tularemia and some types of viral hemorr-
hagic fever (6,7,23,25). Radiologic examination helps to 
locate these fragments.

Biological agents
Discrepant diagnoses are common and a substantial 
number of infections are detected only after postmortem 
analysis, even the most common such as pneumonia, sep-
sis, meningitis, peritonitis and endocarditis (3,5). 80% 
of coexisting infections are ignored; and even when diag-
nosed during life, the autopsy reveals that disseminated 
infections, such as bacterial endocarditis and acute pyelo-
nephritis are underdiagnosed (62).

The presence of asymptomatic diseases without mor-
phological evidence during autopsy poses a risk (50) and 
shows the importance of investigation the cause of death. 
The diagnosis will provide information, facilltate the con-
tact management, infection patterns, control of outbreaks 
and identification of new infections and threats (3,11). 

Autopsy professionals are exposed to pathogens trans-
mitted by direct or indirect contact, by aerosols or by inju-

ries and accidents caused by sharps (7,8,10,23,28,29,32). 
This risk is exacerbated by high seroprevalence of  
certain pathogens.

Exposure to aerosols is important in the autopsy room. 
Aerosols are particles smaller than 5 μm, remaining sus-
pended in the air for long periods of time, or carried away 
by air and inhaled. These particles pass through the res-
piratory tract, reaching the pulmonary alveoli (8,12,33). 
However, particles with diameters greater than 5 μm 
(droplets) also pose a risk. They are heavier and reach 
smaller distances, being restricted to the autopsy table.

Aerosols are generated by fluid aspirators and hoses 
that spray water over tissues. The saws applied to the bo-
nes produce large amounts of dust and aerosols, distribu-
ted throughout the room and remain in the air for up to 1 
hour, within a radious of up to 15 m from the saw, despite 
the ventilation system (33). However, even compression 
and dissection of the lungs using autopsy tools can pro-
duce aerosols and droplets (12). 

Nonetheless, infection is a complex multifactorial 
process, requiring the presence and exposure to patho-
gen, and a susceptible host. Susceptibility is related to 
aspects which determine the individual's resilience (63). 
Pathogens have parameters to be analyzed, including 
virulence, transmission mode, drug resistance, stabi-
lity, endemicity, availability of treatment and effective 
prophylactic measures. Regarding the activity, the con-
centration, volume of the manipulated material and the 
possibility of aerosol formation need to be assessed (63). 
This analysis will determine the risks and protection and  
containment measures (23). 

Biological agents are classified into 4 risk groups (RG), 
increasing in degree of protection and containment re-
quired. RG3 and 4 agents have respiratory transmissibi-
lity power, and therefore pose greater risk (9,23). Table 

Table 2. Classification of biological agents in risk group
Risk 

group Characteristics Biological agents reported Reference

2

Biological agents that can cause infections in human 
or animals, whose potential for propagation in the 
community and dissemination in the environment is 
limited.
There is effective prophylaxis available.
Effective therapeutic measures for acquired 
infections.

Staphylococcus.
Streptococcus.

Salmonella.
Rubella virus.

HBV, HCV.

(7,8,28,29,39,40,41,43, 
45,46,49,50,64)

3

Biological agents with transmission capacity, 
especially by the respiratory route, and which cause 
potentially lethal diseases in humans or animals.
They can spread from person to person and have 
the potential for spreading in the environment.
There are prophylactic and therapeutic measures 
generally available.

Human immunodeficiency virus (HIV)
Mycobacterium tuberculosis.

Rabies virus, Japanese encephalitis, tuberculosis, 
Rift Valley Fever virus and Yellow Fever virus.

Coronavirus related to severe acute respiratory 
syndrome (SARS-CoV).

Creutzfeldt-Jakob disease.

(7,8,10,28,29,32,40-
43,46-51,54,64)

4

Biological agents with great transmissibility power, 
especially by the respiratory route, or with unknown 
transmission method.
High risk of spreading to the community and the 
environment.
There is no effective prophylaxis or therapy against 
infections caused by them.

Smallpox virus.
Viral hemorrhagic fever, Ebola virus,

Marburg vírus, Lassa vírus, Russian spring summer 
encephalitis virus.

(7,8,12,39,41,43)
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2 shows the RG of etiological agents of diseases most  
frequently reported.

RG1 agents do not cause disease in healthy adults and 
their absence is justified by the fact that the normal flora 
of a healthy person is composed of RG2 agents.

DISCUSSION

This study identified the following pathogens: M.tubercu-
losis, hepatitis virus, HIV and prions responsible for trans-
missible spongiform encephalopathies. All of them main-
tain infectivity after death (28,40-42,64), cause diseases 
often asymptomatic, with no morphological evidence at 
autopsy.

a) Mycobacterium tuberculosis
Tuberculosis is most prevalent among HIV-positive in-
dividuals, prison inmates, intravenous drug users, and 
ethnic groups in countries with high TB rates. The emer-
gence of multidrug-resistant strains emphasizes the im-
portance of risk assessment.

It is not uncommon cases of active tuberculosis be 
identified only after autopsy. The presence of nonspeci-
fic symptomatology, cost-effectiveness of diagnostic tests 
and early death, are the most frequent causes of undiag-
nosed tuberculosis (54). 

A study in the USA, from 1985 to 1988, identified 
5,1% of cases of tuberculosis during postmortem (48). 
This data may explain the higher incidence of tuberculo-
sis among autopsy workers (10%) compared to pulmono-
logists (4%) and other medical specialties (1%) (10,41). 
90% of cases of occupational tuberculosis occurred due to 
aerosolized bacilli (12). 

Nolte (7) described an outbreak of multidrug-resis-
tant tuberculosis, attributed to positive pressurization 
of an autopsy room, where exhausted air circulated 
through the facility. However, transmission of tubercu-
losis can also occur in facilities with adequate pressuri-
zation and exhaust systems, but lacking proper personal  
respiratory protection. 

Sterling (45) showed the presence of viable bacilli 24 
to 48 hours after the embalming of a body, demonstra-
ting the potential for aerosol transmissibility during  
formalin-fixed tissue dissection. 

Another occupational infection is tuberculosis verruco-
sa cutis, which accounts for 5-10% of cases of infections 
among autopsy workers (44). The bacillus can be introdu-
ced into the skin through previous lesions or punctures. 

It is advisable to introduce 10% formalin into the 
lungs through the trachea, as well as immerse the organs 
in it for 24 hours, after evisceration and before dissec-
tion. All unfixed tissues need to be manipulated in a bio-
logical safety cabinet. Bodies not yet fixed must not be 

handling. Sputum, pus, tissue and urine samples must 
be manipulated as little as possible, to avoid splashing 
and aerosol formation. The instruments used must be 
sterilized, preferably by physical means (7). Other recom-
mendations include restricting the movement of people 
in the room and the use of hand saws in place of power 
equipments (46). Biosafety measures should include 
engineering and administrative controls, ventilation re-
commendations (negative pressure and exhaustion by 
HEPA filters), respiratory protection with N95 masks and  
post-exposure chemoprophylaxis.

b) Human immunodeficiency virus 
The risk of seroconversion of autopsy personnel after con-
tact with HIV positive blood is low (0-0,42%) (12,14) and 
most documented cases occurred after injuries caused by 
sharps, especially needles (6,51). This percentage may 
be underestimated when compared to the risk associa-
ted with deep accidental scalpel injuries. Post-exposure 
seroconversion will depend on the patient's viral load, 
inoculated volume and worker's susceptibility (6,51). 
The viral load on CD4+ T cells in the peripheral blood 
is higher during the acute phase and in the late stages 
of the disease. Thus, autopsy titers may be higher than  
in living patients (12). 

Studies have demonstrated the viability of the virus 
in blood, pleural and pericardial fluids of cadavers sto-
red at 20ºC after 16½ days (6,39). It was isolated from 
cranial bone, spleen, brain, cerebrospinal fluid, blood, 
bone marrow and lymph nodes during autopsy in bodies 
stored at 6°C, after five days from postmortem (12,23). 
In 2006, HIV was detected in corpses six days after a  
tsunami in Indonesia (23). 

Surfaces and materials should be decontaminated with 
0,5% sodium hypochlorite, 1% glutaraldehyde, or 3% 
hydrogen peroxide. However, besides corrosive, sodium 
hypochlorite reacts with formaldehyde to produce dichlo-
romethyl ether, a powerful carcinogen (12). 

c) Hepatitis B and C 
Viral hepatitis is the most frequently disease reported 
(6), but there is a lack of studies about the prevalence of  
occupational infectious. 

Hepatitis is universally distributed. Its prevalence co-
efficients are directly related to the populations at risk 
(drug users, prostitutes, individuals with tattoos, trans-
plant patients, etc.) (6,7,39,40,41,44). 

Gharehdaghi (40) showed a 15,5% risk of HIV, HBV 
and HCV contamination in the handling of bodies (2,6%, 
3,8% and 9%, respectively). These data are important 
because HBV is about 100 times more transmissible by 
blood and aerosols than HIV (6). HBV is highly infec-
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tious and its transmission can occur after exposure to in-
fected blood in extremely small amounts. However, the 
risk of occupational acquisition is low, due to the rou-
tine vaccination. Nonetheless, there is no immunopro-
phylaxis for HCV; although, the risk of transmission after 
percutaneous exposure (2,7-10%) is lower than that of  
hepatitis B (30%) (6,25,46). 

Data show that 3% of reported cases of acute hepati-
tis C are associated with needle puncture (6,8). Among 
autopsy professionals who have suffered perforations, 
the chance of acquiring HBV infection is 5%; however, 
if the blood contains the HBsAg antigen, the risk may be  
higher (up to 30%)(29). 

HBV persists on surfaces at room temperature for 7 
days, allowing for indirect transmission (6). 

Autopsy helps to clarify the cause of death, vital for 
epidemiological surveillance to detect emergencies, diag-
nose isolated cases or during disease outbreaks.

Public health is currently in crisis, reflecting on the 
quality of facilities and services. Therefore, it is important 
to implement biosafety principles to prevent, reduce, eli-
minate and control risks, which could compromise public 
health, the environment and thus improve quality. There-
fore, it is necessary to break requires breaking paradigms, 
such as changes in habits and culture.

In planning autopsy areas, physical space should be an 
essential aspect as it contributes to ensuring safety. This 
areas needs to be subdivided according to minimum sa-
fety standards. The first of them, “clean areas”, includes 
offices and reception spaces. The second is a “transition 
area” made up of passage zones, such as corridors; ac-
cess locker rooms, where personal protection equipment 
is stored; sanitary facilities; storage areas for bodies and 
parking of body transportation vehicles. The last, “dir-
ty area”, composes of: postmortem room, waste storage; 
decontamination and cleaning areas. In addition, a risk 
assessment is important for determinate the Biosafety Le-
vels (BSL). BSLs can be applied to autopsy, as they guide 
the safe management of biological agents. There are 4 le-
vels, but since there are no RG1 agents in autopsies, the 
levels begin at BSL2. BSL2 provides protection for most 
blood-borne agents where universal precautions are re-
quired for routine operations. BSL3 provides protection 
against potentially airborne agents, which can cause se-
rious or potentially lethal diseases. BSL4 provides pro-
tection against exotic agents, with unknown pathogenic 
potential, and cause fatal diseases, for which there are no 
vaccines or treatments.

In Brazil, 72% of the etiological agents of notifia-
ble diseases are RG2, 19% are RG3 and 9% are unk-
nown agents (65). These data corroborate the results 
of this study, showing the importance of adopting uni-

versal precautions during when handling all cadavers. 
However,it is important to evaluate each autopsy, and 
choose less hazardous methodologies, such as the diag-
nosis of viral hemorrhagic fevers using a skin fragment, or 
diagnosis of SARS using immunohistochemical methods or 
molecular biology ♠

Conflictos de interese: None.

REFERENCES
1.	 Dehner LP. The Medical Autopsy: past, present, and dubious future. Mo 

Med. 2010 [cited 2019 Jul 25]; 107(2):94-100. Available from: https://
bit.ly/3jDDICj.

2.	 Lucas S. Autopsies of people with high-risk infections. In: Burton JL, 
Rutty GN (eds). The Hospital Autopsy: a manual of fundamental au-
topsy practice. London: Hodder Arnold; 2010, p.71-97. 

3.	 Wilson ML. Infectious Diseases and the Autopsy. Clin Infect Dis. 2006; 
43(5):602-3. DOI:10.1086/506574.

4.	 Squier W, Ironside J. Falling necropsy and risks to public health. Arch 
Dis Child. 2006; 91(7):551-3. DOI:10.1136/adc.2005.087742.

5.	 Bonds L, Gaido L, Woods J, Cohn D, Wilson ML. Infectious diseases 
detected at autopsy among patients at an urban public hospital: 1996 
2001. Am J Clin Pathol. 2003; 119(6):866-72. DOI:10.1086/506574. 

6.	  Vij K, Krishan K. Risk fators and prevention of infection in autopsy 
room-a review. IIJFMT. 2003 [cited 2019 Jul 25];1(1):1-14. Available 
from: https://bit.ly/3gdCbRr.

7.	 Nolte K, Taylor D, Richmond J. Biosafety considerations for autopsy. Am 
J Forensic Med Pathol. 2002; 23(2):107-22. DOI:10.1097/00000433-
200206000-00001.

8.	 Sharma BR, Reader MD. Autopsy room: a potential source of infection 
at work place in developing countries. Am J Infect Dis. 2005; 1(1):25-
33. DOI:10.3844/ajidsp.2005.25.33.

9.	 Mendes KDS, Silveira RCCP, Galvão CM. Revisão Integrativa: método 
de pesquisa para a incorporação de evidências na saúde e na enfer-
magem. Texto Contexto. 2016 [cited 2019 Jul 25]; 17(4):758-64. Avai-
lable from: https://bit.ly/30Fs3Kk.

10.	Flavin N, Gibbons N, O’Brian DS. Mycobacterium tuberculosis at au-
topsy-exposure and protection: an old adversary revisited. J Clin Pa-
tholol. 2007; 60(5):487-91. DOI:10.1136/jcp.2005.032276.

11.	Winters B, Custer J, Galvagno SM, Colantuoni E, Kapoor SG, Lee H, 
et al. Diagnostic errors in the intensive care unit: a systematic review 
of autopsy studies. BMJ Qual Saf. 2012; 21(11):894-902. DOI:10.1136/
bmjqs-2012-000803.

12.	Burton JL. Health and safety at necropsy. J Clin Pathol. 2003; 
56(4):254-60. DOI:10.1136/jcp.56.4.254.

13.	Hoda SA. More Than Just a Pain in the Neck: Occupational Hazards 
of Pathologists. Am J Surg Pathol. 2016; 40(10):1303-4. DOI:10.1097/
PAS.0000000000000701.

14.	Kadam SS, Akhade S, Desouza K. Autopsy Practice, Potential Sour-
ces of Occupational Hazards: a review for safety and prevention. J 
Indian Acad Forensic Med. 2015; 37(2):196-201. DOI:10.5958/0974-
0848.2015.00048.2.

15.	Shaha KK, Patra AP, Das S, Sukumar S, Mohanty MK. Awareness of 
Risks, Hazards and Preventions in Autopsy Practice: a review. JEMDS. 
2013; 2(22):4030-41. DOI:10.14260/jemds/797.

16.	Azevedo CC, Almada RH. Bioseguridad Microbiológica en Sala de 
Autopsias. Gac Int Cienc Forense. 2013 [cited 2019 Jul 25]; 9:11-22. 
Available from: https://bit.ly/300iab3.

17.	Patwary MA, Sarker MH. Quantitative assessment of mortuary was-
te: occupational safety and environmental health. J Hosp Adm. 2012; 
1(1):49-60. DOI:10.5430/jha.v1n1p49.

18.	Waisman J, George E. More on occupational hazards for pathologists. Am 



REVISTA DE SALUD PÚBLICA · Volumen 21(6), DICIEMBRE - 2019

641

J Clin Pathol. 2010; 134(5):850. DOI:10.1309/AJCPI2Y0HCKGLWWP.
19.	Patwary MA, O’Hare WT, Hassan MM, Elahi KM, Sarker MH. Domes 

and the Dead: an example of extreme fatalism among mortuary wor-
kers in Bangladesh. Kaleidoscope. 2010 [cited 2019 Jul 25]; 4(1):10-8. 
Available from: https://bit.ly/2EaMreP.

20.	Franklin SL, Bettini DR, Mattos UAO, Fortes JDN. Avaliação das con-
dições ambientais no laboratório de anatomia patológica de um hospi-
tal universitário no município do Rio de Janeiro. J Bras Patol Med Lab. 
2009; 45(6):463-70. DOI:10.1590/S1676-24442009000600005.

21.	Orellana AS, Muñoz JAG, Sánchez JMS, Serrano TG, García ES. Se-
guridad y salud laboral en autopsias. EJA Autopsy. 2008 [cited 2019 Jul 
25]; 6:32-41. Available from: https://bit.ly/3f19GEM.

22.	Charles V, Welti MD. Autopsy Safety. Lab Medicine. 2001 [cited 2019 
Jul 25]; 32(8):2-4. Available from: https://bit.ly/32VKOw8.

23.	Cardoso TAO, Vieira, DN. Study of mortality from infectious diseases 
in Brazil from 2005 to 2010: risks involved in handling corpses. Cien 
Saude Colet. 2016 [cited 2019 Jul 25]; 21(2):485-95. Available from: 
https://bit.ly/2CLz4kU.

24.	Ahmad H, Kousar A, Altaf J. Occupational Hazards in Pathology Labo-
ratories. JRMC. 2016 [cited 2019 Jul 25]; 20(S-1):52-6. Available from: 
https://bit.ly/32VKi0P.

25.	Bhullar DS. Safety measures in dealing with dead. J Punjab Acad Fo-
rensic Med Toxicol. 2012 [cited 2019 Jul 25]; 12(2):69-75. Available 
from: https://bit.ly/3eUfiAU.

26.	Pritt BS, Waters BL. Cutting injuries in an academic pathology depart-
ment. Arch Pathol Lab Med. 2005; 129(8):1022-6.

27.	Hutchins KD, Williams AW, Natarajan GA. Neck needle foreign bodies: 
an added risk for autopsy pathologists. Arch Pathol Lab Med. 2001; 
125(6):790-2. 

      DOI:10.1043/0003-9985(2001)125<0790:NNFB>2.0.CO;2.
28.	Bakri FG, Al-Abdallat IM, Ababneh N, Al Ali R, Idhair AKF, Mahafzah 

A. Prevalence of blood-borne viral infections among autopsy cases in 
Jordan. Qatar Med J. 2017; 2016(2):14-9. DOI:10.5339/qmj.2016.14.

29.	Nolte KB, Yoon SS. Theoretical risk for occupational blood-borne in-
fections in forensic pathologists. Infect Control Hosp Epidemiol. 2003; 
24(10):772-3. DOI:10.1086/502131.

30.	Babb JR, Hall AJ, Marlin R, Ayliffe GA. Bacteriological Sampling of 
Postmortem Rooms. J Clin  Pathol. 1989; 42(7):682-8.

      DOI:10.1086/502131.
31.	Abraham JL, Greenfield LJ. Hazard to pathologists and anatomists 

from vena-caval (Greenfield) filters. Lancet. 1995; 346(8982):1100. 
DOI:10.1016/s0140-6736(95)91773-x.

32.	Schieffer S, Jürgens S, Wehner HD, Flehming B. Evidence of multiple 
hepatitis virus infections in autopsied materials of intravenous drug ad-
dicts. Ig Sanita Pubbl. 2005 [cited 2019 Jul 25]; 61(5):435-50. Available 
from: https://bit.ly/2BvZXsx.

33.	Wenner L, Pauli U, Summermatter K, Gantenbein H, Vidondo B, Posthaus 
H. Aerosol Generation During Bone-Sawing Procedures in Veterinary Au-
topsies. Vet Pathol. 2017; 54(3):425-36. DOI:10.1177/0300985816688744.

34.	Weitzman JB. Electronic medical devices: a primer for pathologists. 
Arch Pathol Lab Med. 2003; 127(7):814-25. DOI:10.1043/1543-2165(2
003)127<814:EMD>2.0.CO;2.

35.	Padmakumar K.  Postmortem Examination Cases of Cyanide Poiso-
ning A Biological Hazard. J Indian Acad Forensic Med. 2010 [cited 2019 
Jul 25]; 32(1):80-1. Available from: https://bit.ly/2DbmYBp.

36.	Marin MM, Calvo TA, Umañe FM. Medidas de Bioseguridad en una 
Sala de Disección de Anatomia Patológica. Med Leg Costa Rica. 2010 
[cited 2019 Jul 25]; 27(1):35-9. Available from: https://bit.ly/2OYiTDj.

37.	Nolte KB, Fischer M, Reagan S, Lynfield R. Guidelines to implement 
medical examiner/coroner-based surveillance for fatal infectious di-
seases and bioterrorism (“Med-X”). Am J Forensic Med Pathol. 2010; 
31(4):308-12. DOI:10.1097/PAF.0b013e3181c187b5. 

38.	Inoue N. [Neurological effects of chemical and biological weapons. 
Rinsho Shinkeigaku]. Rinsho Shinkeigaku. 2003; 43(11):880-2. PMID: 
15152492.

39.	Demiryürek D, Bayramoglu A, Ustacelebi S. Infective Agents in Fixed 
Human Cadavers: a brief review and suggested guidelines. Anat Rec. 
2002; 269(4):194-7. DOI:10.1002/ar.10143.

40.	Gharehdaghi J, Khorasgani MHA, Ghadiani MH, Kazemifar AM, Solhi 
H, Solhi S. Prevalence of HCV, HBV, and HIV Seropositivity among Ca-
davers Referred to Autopsy Hall of Legal Medicine Bureau of Tehran, 
Iran. Adv Prev Med. 2017; 1:1-4. DOI:10.1155/2017/2043840.

41.	Chhillar D, Dhattarwal SK, Kataria U. Health hazards at autopsy: a re-
view article. IAIM. 2015 [cited 2019 Jul 25]; 2(8):130-3. Available from: 
https://bit.ly/2CQvO83.

42.	Peonim V, Sujirachato K, Srisont S, Udnoon J. Pathology of HIV se-
ropositive: forensic autopsy study in a tertiary care hospital, Bangkok, 
Thailand. J Med Assoc Thai. 2012 [cited 2019 Jul 25]; 95(8):1059-65. 
Available from: https://bit.ly/3f21nIS.

43.	Hostiuc S, Curca GC, Ceausu M, Rusu MC, Niculescu E, Dermengiu 
D. Infectious risks in autopsy practice. Rom J Leg Med. 2011 [cited 
2019 Jul 25]; 19(3):183-8. Available from: https://bit.ly/3002ZPp.

44.	Ropmay AD. Precautions against infection at autopsy. Indian J Foren-
sic Med Toxicol. 2011; 5(1):29-31.

45.	 Sterling TR, Pope RN, Bishai WR, Harrington S, Gershon RR, 
Chaisson RE. Transmission of M. tuberculosis from a cadaver to 
an embalmer. N Engl J Med. 2000; 342(4):246-8. DOI:10.1056/
NEJM200001273420404.

46.	Hardin NJ. Infection control at autopsy: a guide for pathologists and 
autopsy personnel. Curr Diagn Pathol. 2000; 6(2):75-83. DOI:10.1054/
cdip.2000.0021.

47.	Babb JR, Hall AJ, Marlin R, Ayliffe GA. Bacteriological Sampling of 
Postmortem Rooms. J Clin  Pathol. 1989; 42(7):682-8. DOI:10.1136/
jcp.42.7.682.

48.	Marks SM, Magee E, Robison V. Patients diagnosed with tuberculo-
sis at death or who died during therapy: association with the human 
immunodeficiency virus. Int J Tuberc Lung Dis. 2011; 15(4):465-70. 
DOI:10.5588/ijtld.10.0259.

49.	Shoja MM, Benninger B, Agutter P, Loukas M, Tubbs RS. A historical 
perspective: infection from cadaveric dissection from the 18th to 20th 
centuries. Clin Anat. 2013; 26(2):154-60. DOI:10.1002/ca.22169. 

50.	Sanael-Zadeh H. Seroprevalence of HIV, HBV and HCV in forensic 
autopsies, of presumed low risk, in Tehran, the capital of Iran. J Clin 
Forensic Med. 2002 [cited 2019 Jul 25]; 9(4):179-81. Available from: 
https://bit.ly/2OWYdvu. 

51.	Ganczak M, Kaczmarska AB, Dziuba I. Pathologist and HIV--are safe 
autopsies possible? Pol J Pathol. 2003; 54(2):143-6. 

52.	Garg M, Aggarwal AD, Singh S, Kataria SP. Tuberculous Lesions at 
Autopsy. J Indian Acad Forensic Med. 2011; 33(2):116-9. 

53.	Idota N, Nakamura M, Masui K, Kakiuchi Y, Yamada K, Ikegaya H. 
Lessons learned from autopsying an undentified body with iodine-125 
seeds implanted for prostate brachytherapy. J Forensic Sci. 2017; 
62(2):536-40. DOI:10.1111/1556-4029.13296.

54.	Start RD, Tindale W, Singleton M, Conway M, Richardson C. Radioac-
tive prostatic implants: a potential autopsy hazard. Histopathology. 
2007; 51(2):246-8. DOI:10.1111/j.1365-2559.2007.02753.x.

55.	Singleton M, Start RD, Tindale W, Richardson C, Conway M. The 
radioactive autopsy: safe working practice. Histopathology. 2007; 
51(3):289-304. DOI:10.1111/j.1365-2559.2007.02768.x.

56.	Osborn S. Care of a helpless patient and handling of the radioacti-
ve corpse. J Radiol Prot. 2002; 22(2):185-7. DOI:10.1088/0952-
4746/22/2/101.

57.	Idrobo-Avila EF, Vasquez-lópez JA, Vargas-Cañas R. La exposición 
ocupacional al formol y la nueva table de enfermedades laborales. 
Rev. Salud Pública. (Bogotá) 2017; 19(3):382-5. DOI:10.15446/rsap.
v19n3.47740.

58.	Akhgari M, Baghdadi F, Kadkhodaei A. Cyanide poisoning related dea-
ths, a four-year experience and review of the literature. Aust J Forensic 
Sci. 2015; 48(2):1-9. DOI:10.1080/00450618.2015.1045552.

59.	Vimercati L, Carrus A, Martino T, Galise I, Minunni V, Caputo F, et al. 



ABDALLA - BIOSAFETY IN AUTOPSY ROOM

642

Formaldehyde exposure and irritative effects on medical examiners, 
pathologic anatomy post-graduate students and technicians. Iran J 
Public Health. 2010 [cited 2019 Jul 25]; 39(4):26-34. Available from: 
https://bit.ly/2ZXUIv6.

60.	World Health Organization (WHO). IARC Monographs on the Eva-
luation of Carcinogenic Risks to Humans. Volume 88. Formaldehyde, 
2-Butoxyethanol and 1-tert-Butoxypropan-2-ol. Geneva: WHO; 2006. 
Available from: https://bit.ly/32Vy5Jy.

61.	Occupational Safety and Health Administration. Formaldehyde. 
29CFR1910.1048. Los Angeles: OSHA; 2005.

62.	Stevanovic G, Tucakovic G, Dotlic R, Kanjuh V. Correlation of clinical 
diagnoses with autopsy findings: a retrospective study of 2.145 con-

secutive autopsies. Hum Pathol. 1986; 17(12):1225-30. DOI:10.1016/
s0046-8177(86)80564-0.

63.	Cardoso TAO. Biossegurança e qualidade dos serviços de saúde. Cu-
ritiba: Intersaberes; 2016.

64.	Hemachander SS, Khaja S, Kaza S. Occupational hazard with 
“PRIONS” in autopsy workers. J Indian Acad Forensic Med. 2008; 
30(1):26-8. Available from: https://bit.ly/32PPROy.

65.	Cardoso TAO, Navarro MBMA, Neto CC, Moreira JC. Health survei-
llance, biosafety and emergence ande re-emergence of infectious di-
seases in Brazil. Braz J Infect Dis. 2010; 14(5):526-35. DOI:10.1590/
S1413-86702010000500018.


