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Editorial  

Role of Forensic Nurses in the mortuary and postmortem examination 
 
 
Citation: Gorea RK. Role of Forensic Nurses in the mortuary and postmortem examination. Int J Eth Trauma 
Victimology 2020;6(1):6-9.doi.org/10.18099/ijetv.v6i01.1. 
Abstract 
Forensic nursing science is a developing at a fast pace in the developed countries of the world and the forensic 
nurses have gained valuable roles in the different departments. Mortuary services are often in a state of 
neglect in the developing countries especially the postmortem examination. Mainly this is due to lack of 
assistance to forensic physicians by educated and trained professionals. Forensic nurses can do a variety of 
roles to improve the functioning of the mortuaries. Role of forensic nurses in the postmortem examination and 
upkeep of the mortuaries is essential and it is emphasized that forensic nurses can play a very pivotal role in 
the functioning of the mortuaries.  
Keywords: Forensic Nurse; mortuary; morgue; postmortem examination; autopsy nurse. 
 

©IJETV. All rights reserved 
 
Introduction 
Mortuary or morgue is a place in the hospital which may be a room or building where dead bodies are kept 
and examined before the dead bodies are sent for funeral which may be cremation or burial. It is also known 
as funeral parlor where dead person is prepared for final rites and where it is kept for viewing by the friends 
and relatives (1). 
 
According to International Association of Forensic Nurses, Forensic Nursing is the practice of nursing where 
there is inter-sectioning of the health and legal system (2). 
 
Forensic nursing Science is a branch of science which is a combination of knowledge and practice of nursing 
health care, criminal judicial system and Forensic Sciences including Forensic Medicine;  when applied to 
criminal investigation and judicial system of a country (3). 
 
Autopsy which is also known as necropsy and postmortem examination is the examination of the body after 
death to determine the cause of death or observe various changes which are produced by the disease (4) and 
is carried out in specially designated areas of the hospital. 
 
An autopsy that  covers the objectives which are medico-legal is known as forensic autopsy and usually all 
sudden and unnatural deaths are examined  (5). It involves external examination and dissection of the body 
and taking of the samples of biological fluids and tissues when needed.  It is conducted by the Professionals 
who are authorized to conduct it. Usually this is done by the medical examiners, forensic physicians and 
forensic pathologists. In many countries including India autopsies are conducted by general physicians too, as 
there is severe shortage of forensic pathologists throughout the world. The criminal investigation of deaths 
may be done by the Medical Examiner, Coroners, Police authorities, Magistrates or Procurator Fiscal in 
different countries and then medico-legal autopsy may be requested or ordered by them. 
 
The main aims of conducting the postmortem examination is to identify the body, determine the cause of 
death, find out the postmortem interval and find out the kind of weapon used (6). 
 
In this process of conducting autopsies, they are assisted by autopsy technicians but the availability of these 
technicians is meager. In these situations they are assisted by non technical persons and at many places they 
are assisted by sweepers who do not have knowledge about the procedures and ethics of the autopsy. 
 
Here it is visualized that if forensic nurses are available in the mortuaries to assist all those who are involved in 
postmortem examination, postmortem services will get a face lift in many countries including India. 
 
Autopsy nurses can work in the mortuaries with the medical examiners as well as they can work with the 
coroners where ever the system of Coroner Investigation is still prevalent (7) (8). In India where the coroner 
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system or medical examiner system is not prevalent they can work with the forensic physicians,  or medical 
officers conducting the postmortem examination (9) (10). 
 
The aim of writing this paper is to remove the ambiguities and clearly define the role of the forensic nurse in 
the postmortem examination in the mortuaries. Role of the forensic nurses may vary in different countries 
depending upon the laws of those countries and criminal procedures of the different countries. Forensic 
nurses can do a variety of duties in the hospitals and morgues (7). 
 
They can receive the dead body in a more emphatic manner with least hurt to the relatives and the 
accompanying persons. It is a grave situation most of the times as it is the son or mother or father or siblings 
or friends are laying dead in front of their eyes. They can take care of the emotional needs of the relatives and 
friends who feel traumatized by the violent deaths of the victims.  
 
Forensic nurses can receive all the documents including request letter and papers concerned to the 
investigation. They can also receive files and papers of the treatment in case the person was admitted in the 
hospital. 
 
Forensic nurses can make the desired entries in the concerned registers of the Morgue to document all the 
requirements in a correct manner. 
 
They can learn to do the dissection of the dead body and they will prove to be great assets to the forensic 
physicians whenever there is increased load of work. They should know I, Y and modified Y incisions given to 
dissect the body and the rationale behind them (6).  
 
They should know all the four different techniques of dissection i.e.  the technique of Letulle where all the 
organs of neck, thorax and abdomen are removed in one block; the technique of Virchow where all the organs 
of the body are removed one by one; the technique of Rokitansky  when organs are dissected in situ and the  
Technique of Ghon where en bloc dissection is done individually for the Urogenital system, organs of abdomen 
and organs of neck and thorax (11). 
 
Forensic nurses can help in collection of the biological evidences especially the blood and tissue samples (7). 
They can also preserve the clothes of the case (12) as often these are the valuable pieces of evidences in the 
form of blood stains, seminal stains and tears, cuts or holes. In case of firearm injuries presence of soot or 
burns is also important in addition to the holes made by the firearm bullets and pallets. 
 
In cases of poisoning or suspected poisoning Forensic nursed can help in proper preservation of the viscera, 
packing, sealing and labeling of the packs containing the viscera (13). Usually preservation is done in saturated 
solution of the common salt and in some instances it is preserved in absolute alcohol. 
 
Viscera may also be needed to be preserved in case there is a doubt of some disease e.g. myocardial infarction 
or tuberculosis.  Here the preservative is usually 10% formalin solution. 
 
Whenever samples for DNA profiling are needed they can collect the samples properly so that there is no 
contamination of the samples. Usually it is the blood stain made on a piece of cloth and dried or it can be done 
on FTA card. If other tissues are to be preserved, it can be done in a right manner depending upon the tissue to 
be preserved. 
 
In the mortuaries forensic nurses can do the photography of the injuries (7) and can learn to do  the 
videography wherever required especially in custodial deaths and dowry death cases. 
 
If the body is disfigured forensic nurses can help in the reconstruction or reconstitution of the body especially 
face. This will be a great solace to the relatives and friends to see the body in a presentable form. 
 
Forensic nurses can properly dress the body after postmortem examination as per the customs and 
requirements of the family and the community. To look it better they can do little make up of the face (3). 
Forensic nurses can handover the body in a dignified manner as per the requirements of the society and the 
law of the country. This is most important step in dealing with the death in a dignified way. 
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To maintain a proper chain of evidence they can handover the body, postmortem reports and all the samples 
and belongings to the police under proper receipt. 
 
Forensic nurses can take care of proper storage of the dead bodies in the mortuaries when ever required and 
observing the body temperature before putting in the cold rooms or cold chambers. Maintenance of right 
temperature of the cold chambers and cold rooms is very important to avoid decomposition in the dead 
bodies. 
 
Forensic nurses can take care of the dissection instruments and their proper cleaning and proper sterilization 
to avoid injuries and infections. 
 
Forensic nurses can take care of disinfection of the mortuaries. Forensic nurses can take care of the 
procedures which can spread infection and they can prevent the spread of infection amongst the workers in 
the mortuaries. 
 
Forensic nurses can help in the proper disposal of the biological waste during and after the postmortem 
examination by segregating the waste in the proper containers. 
 
Forensic nurses can play a very good role in mass disaster situations as they are previously exposed to violent 
deaths. They are usually very useful in situations of community crisis and aftermath of mass disasters. Here 
they can help in identification of the dead bodies (2). 
 
Forensic nurses will be better equipped to deal with violent situations in a compassionate manner  and help 
the judicial system by properly collecting the evidences during postmortem examination (8). 
 
Material and Methods 
Google search and Google scholar is used in this study to find out the data using the keywords forensic nurse, 
autopsy nurse, crime scene investigation and mortuary. 
 
Discussion  
Utilities of the forensic nurses in the mortuaries have been well established (14). Level of awareness about 
forensic nursing varies in different countries around the world. Level of the trained forensic nurses is quite 
different in the countries around the world and availability of trained nurses is also differing a lot around the 
world. 
 
Forensic nurses can be one of the conduits between medicine and law by doing the various duties in the 
morgues for which they can also appear in the court as expert witness and explain the works done by them 
and face the cross question too thus helping the judicial system in a better way than the prevalent routine in 
most of the countries where the helpers are illiterate or minimal literate many times and are not competent to 
appear in the courts for the work done by them. 
 
Forensic nurses can find a job with the medical examiners and forensic pathologists where they can help the 
investigative and judicial system.  
 
Forensic nursing jobs may become one of fastest growing jobs as other nursing jobs (8) and there is a vast 
potential  of jobs for forensic nurses in the autopsy rooms.  
 
Conclusion 
Forensic nurses can play a very supportive and useful role in the mortuaries or autopsy centers. In many 
developing countries it is observed that there are no trained autopsy technicians or nurses to help to carry out 
the postmortem work. Due to lack of this expert help medical officers have to depend upon uneducated, 
untrained help which is usually in the forms of sweepers. Here it is visualized that forensic nurses who knows a 
lot about human body can be very useful in the autopsy rooms. 
 
The role of forensic nurses has been well established in different fields including the role of death investigator 
and autopsy nurse. Different useful roles can be played by the forensic nurses from the receipt of the dead 
body in the mortuary to the disposal of the dead body from the mortuary. 
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Acceptance of forensic nurses in the mortuaries will also depend upon the awareness about forensic nursing 
by different stakeholders in different countries and the intentions and desires of the forensic pathologists and 
general physicians doing the postmortem work and administrators of the mortuaries. It will also depend upon 
to provide right level of education and training to the forensic nurses and willingness to use their services to 
improve the work in the mortuaries. 
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Abstract 
Sexual assault is defined as any sexual act performed by one (or more) 
person(s) on another without consent. It may include the use of threat 
or force. In some cases, the person cannot give consent to sex because 
he/she is unconscious or otherwise incapacitated. A person may be 
raped by a stranger, an acquaintance or date or a family member. The 
purpose of the present study was to find out the medicolegal findings of 
rape victims in order to point out the visible loopholes of the procedure. 
This was a cross sectional descriptive type of study which was done in 
the Dept. of Forensic Medicine, Sir Salimullah Medical College and 
Mitford Hospital,  Dhaka , Bangladesh from January to December 2015 
with maintaining ethical issues. Rape cases were sent for medicolegal 
examination and victims who ultimately agreed to do medicolegal 
examinations were examined and opinions were given regarding the 
issues. In this study, majority (70.0%) of the victims was within 11 to 20 
years of age and 65.0% of the victims were unmarried. Almost 68.0% of 
the victims were examined within 7 days followed by 32.0% of the 
victims after 7 days to beyond one month after rape; however, 48.0% of 
the victims showed sign of recent hymeneal tear with bruise and 
abrasion followed by 52.0% showed sign of old hymeneal tear. 
Spermatozoa were not found in any of the specimen of high vaginal 
swab. Young adults remain the most vulnerable group, so education 
related to sex, morality, humanity and different life skills training should 
be provided to these groups from their school years itself. The benefits 
of early intervention and comprehensive care of survivors with the use 
of standardized protocols along with shorter and lesser traumatic period 
of court processing to the survivors of these cases should be 
encouraged. 
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Introduction 
The word ‘rape’ is derived from latin term ‘rapio’ 
which means to seize. Thus rape literally implies 
forcible seizure (1). Rape is defined as physically 
forced or otherwise coerced penetration - even if 
slight - of the vulva or anus, using a penis, other 
body parts or an object. The attempt to do so is 
known as attempted rape (2). No age is immune of 

rape. But children are more frequently raped due 
to their less resistance along with the belief that 
venereal diseases are cured by sexual intercourse 
with a virgin. Sexual offences are very common, 
widespread and insidious problem that have 
serious physical, psychological, emotional and 
social consequences. An estimated one out of 
every three women and one out of every six men 
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will be sexually assaulted at sometime in their life. 
The United States has the world's highest rape 
rates of all countries that publish such statistics. 
The U.S. rape rate is four times higher than that of 
Germany, thirteen times than of England and 
twenty times than of Japan (3). Due to many 
related physical, mental, religious, cultural, age 
and social factors, only an estimated 15 - 20% of 
women who have been sexually assaulted report 
to the police; therefore, the real incidence of 
sexual assault is unknown and, probably, cannot 
ever be accurately determined. According to the 
American Medical Association (1995), sexual 
violence is the most underreported crime. A 2007 
Government report in England says that Estimates 
from research suggest that between 75 and 95% of 
rape crimes are never reported to the police (4). 
Sexual assault is both a common and a very 
serious crime which is investigated by the police 
with an intensity second only to that of murder (5). 
The World Health Organization (Krug et al, 2002) 
defines sexual violence as any sexual act, attempt 
to obtain a sexual act, unwanted sexual comments 
or advances, or acts to traffic, or otherwise 
directed against a person’s sexuality using 
coercion, by any person regardless of their 
relationship to the victim, in any setting including 
but not limited to home and work (6). It includes 
rape, defined as the physically forced or otherwise 
coerced penetration of the vulva or anus with a 
penis, other body part or object. Rape is a legal 
term. It can have devastating psychological 
consequences on victims, culminating in post 
traumatic stress disorder with an array of 
symptoms, including sleeping difficulties, poor 
appetite, flashbacks, feelings of numbness, anger, 
shame and denial, avoidance behavior, and 
relationship and sexual difficulties. In the most 
severe cases, depression can lead to suicidal 
ideation and suicide (7). Rape is a heinous crime 
that destroys the hope and aspiration of a victim. 
It is such a complex issue that cannot be 
demonstrated easily. Proof of rape depends not 
only in the physical findings of the victims but also 
to the subjective intentions of the assailants. 
Moreover, in many times, negative physical 
findings along with lack of witness of the 
incidence, create problems in courts of law to 
bring out justice for the victims as everybody is 
innocent until incidence is proved beyond 
reasonable doubt in the court 
 
Method and Materials  
This was a descriptive type of cross-sectional study 
conducted in the Department of Forensic Medicine 
at, Sir Salimullah Medical College and Mitford 
Hospital, Dhaka, Bangladesh from January to 

December 2015 with maintaining ethical issues. 
Rape victims who agreed to do medicolegal 
examinations were recorded as victims of alleged 
sexual assaults. Victims of alleged rape cases were 
sent for medicolegal examinations within the 
above mentioned period. After physical 
examination, radiological report and 
microbiological report opinion was given whether 
the signs of forceful sexual intercourse were 
present or not. 
 
Results 
A total number of 69 cases were studied. Table 1 
showed that 70% of the victims was belonged to 
11 to 20 years of age group followed by 21 to 30 
years of age 14.0%. 

 
Table 1: Age Variation in Rape Victims (n=69) 
Age Group Frequency Percentage 
0 to 10 
years 

10 14 

11 to 20 
years 

48 70 

21 to 30 
years 

8 12 

>31 years 3 4 
Total 69 100 
 
Table 2 showed that majority (almost 65%) of the 
victims was unmarried. 

 
Table 2: Marital Status of Rape Victims (n=69) 
Marital Status Frequency Percentage 
Married 24 35 
Unmarried 45 65 
Total 69 100 
 
Tables 3 showed that of them 23% of the victims 
were examined in second day after rape followed 
by 22% in 4th to 7th day of rape. 
 
Table 3: Time of examination of victims after rape 
(n=69) 
Time of 
Examination 

Frequency Percentage 

Same day 11 16 
Second day 16 23 
Third day 5 7 
4th  to 7th day 15 22 
After 1 week to 
1 month 

17 25 

Beyond 1 month 5 7 
Total 69 100 
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But majority almost 25 % of the victims was 
examined after 1 week to within 1 month followed 
by 7% even beyond 1 month.  

 
Table 4: Findings of Rape Victims after Physical 
Examination (n=69) 
Genital 
findings 

Frequency Percentage 

Recent hymen 
tear with 
bruise and 
abrasion 

32 47 

Old hymeneal 
tear with 
no bruise and 
abrasion 

37 53 

Total 69 100 

 
Table 4 showed that recent forceful sexual 
intercourse was found in 47% cases. But majority 
(almost 53.0%) of the victims did not show any 
positive physical findings of forceful sexual 
intercourse. 

 
 

Table 5: Microbiological Reports Regarding 
Spermatozoa Found or Not (n=69) 
Report of 
spermatozoa 

Frequency Percentage 

Not found 69 100 
Fond 0 0 
Total 69 100 
 
Table 5 showed that no spermatozoa were found 
in any specimen of high vaginal swab. 
 
Discussion 
The magnitude of rape or sexual harassment is 
high all over the world. However, it comes a little 
in front of us most of the times. In the majority of 
countries with available data; less than 40% of the 
women who experience sexual assault seek help of 
any sort. Among who do, most work to family and 
friends and very few look to formal institutions 
and mechanisms, such as police and health 
services. Less than 10% of those women seeking 
no help for experience of volume sought help by 
appealing to the police 5. The under reporting of 
cases of sexual assaults are mainly due to social 
stigma; prejudice with regard to the chances of 
marriage, publicity in press, embarrassment in 
court, doubt in local law enforcement, risk of 
losing the love and respect of society6. In this 
study, it has been found that majority (70.0%) of 
the victims was 11 to 20 years of age and 65.0% of 
the victims were unmarried. It reflects that young, 

unmarried girls are usually targeted for rape; 
46.0% of the victims were examined within 3 days 
after rape. 
According to table 3, majority, almost 47.0% of the 
victims were examined after 3 days to within one 
Month after rape, followed by 7.0% beyond one 
month. That is why, signs of forceful sexual 
intercourse were supposed to be absent in 
majority cases; 53% of the victims presented with 
old hymeneal tear with no signs of abrasion and 
bruise and 47% of the victims showed recent 
hymen tear with abrasion and bruise. 
Spermatozoa were not found in our study in any of 
the specimen of high vaginal swab. Other study 
reported that 53.94% of the victims’ age was 
within 16 to 20 years followed by 26.32% belonged 
to 11-15 years. So, majority, 80.26% of the victims 
were 11 to 20 years of age and 71.05% victims 
were unmarried (8). Majority of the victims 
(65.79%) had the signs of recent hymen tear. One 
of the study showed that majority (60.0%) of the 
victims was within 11 to 20 years of age and 64.8% 
of the victims were unmarried. Significant 
percentage (59.0%) of the victims was sent within 
3 days of rape for medicolegal examination. But 
positive physical findings were found only in 27.5% 
cases (9). Majority (72.4%) had no signs of forceful 
sexual intercourse. Another study by Al Azad et al 
reported that majority (69.57%) of the victims 
were within 11 to 20 years of age and 78.69% 
victims were unmarried. 38.69% of the victims 
were sent for medicolegal examination within 
same day of rape (10). However, as a whole half 
(50.0%) of the victims were sent within 3 days for 
medicolegal examination. The rest half were sent 
beyond 3days to 4 weeks. In a study showed that 
60.8% of the victims were within 11 to 20 years of 
age and 70.9% of the victims were unmarried. 
24.3% of the victims were presented for 
medicolegal examination within 24 to 48 hours of 
incidents but as a whole, only 45.1% of the victims 
were sent within 3 days of the incident and the 
majority, 55% were sent after 3 days to more than 
1 month. Majority of the victims (77.6%) showed 
old hymen tears. Spermatozoa were found in 
18.2% of the cases (11). 43% of the victims were 
12 to 16 years of age followed by 16 to 20 years 
21%. So, majority (64.0%) of the victims were 
within 12 to 20 years of age. Only 29.0% of the 
victims were sent within 3 days of incident for 
medicolegal examination. Significant percentage 
(71.0%) of the victims were sent after 3days to 
beyond 1 month of incident for medicilegal 
opinion (12).  Another study showed that 83.6% 
were below 19 years and over 60.0% of victims 
presented after 24 hours of assault (13). 
Spermatozoa were not found in this present study 
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in any cases among the high vaginal swab. 
Absence of spermatozoa in the high vaginal swab 
does not mean that sexual intercourse has not 
taken place. These may be due to non-emission, 
aspermia, previous vasectomy, very old age or 
poor technique by the examining doctor (14). 

Moreover, ejaculation outside vagina, using barrier 
method can be the factor of failure of detection of 
spermatozoa in high vaginal swab. Spermatozoa 
were found in 17.6% and 30.3% cases reported by 
respectively (15) (16).  
 
Conclusion 
 The violence against women is a global pandemic 
and there has been dramatic increase of sexual 
assault, and especially of acquaintance rape. 
Globalization, modernization and communication 
have quickly and radically transformed the 
traditional societies which pave the way for 
changes in traditional values embodied in culture. 
The anti-rape protests and legal reforms had a 
diverse effect on our society. The vulnerable group 
of sexual assaults belonged to 11-20 years 
indicating that young women and children are 
usually to be more at risk. The victims shared 
information pertaining to an assault to family and 
friends only due to some psychological barriers, 
stigma and other social reactions that contribute 
to victim feeling of shame and embarrassment. 
Thus to define rape or attempted rape is difficult. 
There were some evidences of forceful sexual 
intercourse observed at the time of medical 
examination. Due to delay in medical examination 
and reporting of cases resulted in loss of vital 
physical evidences. The success of the efforts 
aimed at curbing violence against woman relies on 
the implementation of an integrated strategy with 
proper monitoring regarding laws, government 
policies, and role of civil society and the media. 
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Abstract 
Modern Medicine has been at the forefront in the use of patient 
simulation for research, training and performance assessment. With 
simulation, no patients are at risk for exposure to novice caregivers or 
unproven technologies. It becomes very important in field of toxicological 
emergencies, due to its acute onset of presentation, rapid progression of 
symptoms, and early deterioration of vitals and adverse outcomes in 
morbidity and mortality of patients in extremes of ages. Our observational 
study suggests that Emergency, Forensic Medicine and Toxicology (FMT) 
residents & Nurses have limited exposure to critically ill patients of 
trauma and toxicology and the budding forensic professionals lack the 
skills to manage them. Simulation has the potential to fill this educational 
void in managing clinical forensic and toxicological emergencies. The 
following review will attempt to answer this call by quantifying the effect 
of simulation-based educational interventions on retention of knowledge 
and clinical performance, as applied to acute care toxicology. 
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Introduction 
Simulation has been used as a teaching tool for 
nearly 40 years in fields as diverse as aviation and 
military training. However, integration of this 
technology into the arenas of medical education 
and assessment is a relatively recent development. 
Vision 2015 document of MCI emphasizes adoption 
of Contemporary Education Technologies:- Skills 
lab, E-learning, Simulation (1). Simulation benefits 
learners in getting hand’s on experience without 
causing any harm to actual casualty (2). Today’s 
learners have had wide exposure to communication 
technology through high-speed computers, the 
Internet, and smart phones. Given this exposure 
and the learners’ expertise in its use, they are 
receptive and generally excited about educational 
experiences involving simulated situations because 
they offer a more active process and employ state-

of-the-art technology (3). The purpose of medical 
simulation is to emulate real patients, anatomic 
regions, and clinical tasks, or to parallel real-life 
situations in which medical care is provided (4). The 
widespread adoption of simulation technology 
marks a divergence from the traditional ‘see one, 
do one, teach one’ method of medical training, 
which for centuries has been relied upon the real 
patients. Multiple factors have contributed to this 
revolution in training. Changing patterns in 
healthcare delivery have resulted in shorter 
hospital stays and clinic visits. Furthermore, the 
increasing drive to reduce medical errors and 
improve patient safety has fueled the impetus to 
incorporate simulation technology into training and 
assessment programs (5). Limitations on trainee 
work hours have contributed to decreased clinical 
experience (6).  This has resulted in reduced patient 
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availability for learning, decreased exposure to 
critically ill patients, and decreased time for clinical 
faculty to teach (7). In addition, technological 
advances in diagnosis and treatment, such as newer 
imaging modalities and life-saving procedures, 
require development of skill sets that differ from 
traditional approaches (8). Concurrent progress in 
simulation technology that enables increasingly 
realistic models offers advantages for such skill 
acquisition (9). Simulation in toxicology education 
can teach the skills needed to manage rare or 
critical events, such as cardiopulmonary arrest or 
associated trauma (10). Toxicology Trainees can 
make errors and learn to recognize and correct 
them in the simulated environment without fear of 
being penalized or causing harm to patients.  And 
finally, ethical questions arise concerning the 
appropriateness of using real patients as training 
resources (11). Much of this debate centers on 
sensitive tasks (i.e., pelvic examinations in females) 
or those that involve potential risk of harm to 
patients (endotracheal intubation or other invasive 
procedures). All of these factors driving the 
increased use of simulation are part of a paradigm 
shift toward outcomes-based medical education 
(12). The consensus calls for research to explore the 
methods of assessment and the correlation of 
simulated assessments with clinical performance 
(13).  

 
One reason for greater use of simulation in 
teaching in clinical toxicology is that changes in 
health care system have shortened hospital stays 
and brought sicker patients into the hospital, 
leaving fewer opportunities for learners to gain 
hands-on experience in managing toxicological 
emergencies. Simulation is currently used as an 
assessment tool to provide ongoing feedback 
during training (formative assessment) and is 
gaining popularity as an adjunctive method for 
demonstrating competency (summative 
assessment) (14). ]Recent literature demonstrates 
increased retention of knowledge and skills after 
simulation-based training in the areas of 
resuscitation in intoxicated, associated trauma, 
airway management, procedural training, team 
training, and disaster management in mass casualty 
due to poisoning (15). 

 
Mannequins come in various shapes and sizes and 
can serve different purposes, including replication 
of the clinical deterioration and imitation of an 
adult in distress secondary to exposure to fatal 
poisoning. Fidelity describes the extent to which 
the appearance and behavior of the mannequin 
imitate the appearance and behavior of an actual 
patient (16). Simulation is especially effective in 

developing skills in procedures that require eye–
hand coordination and ambidextrous maneuvers, 
such as securing airway in compromised airway due 
to vomiting and aspiration in intoxicated state, 
vascular access in cardiovascular collapse, shock 
and cardiac arrest and the use of laryngoscopes for 
endotracheal intubation in respiratory Asphyxiants 
& laryngeal angioedema due to anaphylactic 
reaction after exposure to toxins derived from 
insects, reptiles and fishes (17). Simulation training 
prepares learners to deal with unforeseen medical 
events in unknown poisoning, improves teamwork 
and communication skills among bedside doctors 
and nurses, and increases confidence and 
performance of healthcare providers in managing 
fatal toxic exposures (18). 
 
These case scenarios were created as part of our 
MCI Curriculum for MD & DNB Simulation teaching 
& training in emergency medicine, internal 
medicine, forensic medicine, anesthesia & critical 
care. Studies indicate that simulation improves 
learning. These simulation cases were based on an 
actual patient seen in our Indian Hospital setup and 
highlights specific teaching points and potential 
pitfalls in treatment algorithms.  The simulation 
venue offers a unique opportunity to address team 
dynamics as well as provide a forum for didactic 
learning as it is often difficult to debrief a critical 
case while working in real time patient care settings 
(19). 

 
Advantages of simulation training in toxicological 
emergencies:- 

 Realistic learning as an active participant   
 Trainer provides real-time Prompt 

feedback 
 deliberate practice 
 curriculum integration 
 outcome measurement 
 simulation fidelity  
 skill acquisition and maintenance  
 mastery learning  
 transfer to practice  
 team work 
 Debriefing and reflection after learning 
 Tangible outcome measures 
 high-stakes testing  
 Range of difficulty and complexity  
 Opportunity for repetitive ‘hands-on’ 

practice 
 Crisis resource management skills 
 educational and professional context 
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The goal is to have participants manage and 
stabilize a patient by doing Cardiopulmonary 
resuscitation in patients suffering from Common 
types of Poisonings in India while simultaneously 
caring for overdosed patients in the Hospital due to 
medication errors by patient, bedside nurses or 
doctors due to communication gap.  The purpose of 
this training is to prepare FMT residents and 
students to appropriately care of a poisoned 
patient in emergency and intensive care units.   
 
Simulation, as an educational tool, mirrors, 
anticipates, and amplifies real-life situations with 
guided and interactive experiences (20). Simulation 
has the added benefit of creating the optimal level 
of productive anxiety for learning (21). Errors can 
occur in simulated cases without adverse outcomes 
or fear of retribution. These errors are more 
valuable to learning than successes, and raise 
awareness of aspects of performance that need 
improvement. The teacher can then deconstruct 
the providers’ performance, correct errors, and 
provide immediate feedback until the trainee 
masters all components.  An essential aspect of 
formative assessment is feedback or debriefing. 
This technique is effective in describing what was 
done well and where improvement is needed to 
develop an individualized learning plan.  
 
Material and Methods 
The particular skills or learning objectives that are 
being taught dictate the type of simulator and level 
of fidelity that are necessary for a particular 
scenario. When the learning objective was to 
emphasize the timing and depth of chest 
compressions in a resuscitation scenario in an 
adult, a low-fidelity mannequin was used. This 
mannequin has limited responsiveness to learners’ 
interventions (i.e., it cannot demonstrate a return 
of spontaneous circulation if chest compressions 
are applied appropriately). When the objective was 
to have learners recognize when an arrhythmia 
becomes a cardiac arrest through loss of the pulse, 
then a higher-fidelity mannequin was used. A 
computer-driven mannequin that can simulate 
physical signs of cardiopulmonary management and 
provide feedback for learner interventions (e.g., 
produces tactile pulses) was utilised for toxidrome 
case scenarios(Table 1).  Screen-based simulation 
allows learners to participate in decision making 
scenarios at their own pace, with an instructor. Our 
training program covered a wide range of topics, 
from antidepressant overdose to opioid drug abuse 
and bio-toxicology by venomous snake bites. 
 
 

Table 1:   Features of human patient simulator. [23] 

Airway  
  Anatomical landmarks 
  Pharyngeal/tongue 
edema 
  Trismus 
  Laryngospasm 
  Response to positioning 
  Sound generation (eg., 
Voice, cough) 
 
Cardiopulmonary 
  Spontaneous and 
assisted ventilation 
  Changes in lung 
compliance 
  Accessory muscle use 
  Heart sounds, murmurs 
  Blood pressure 
auscultation 
  Palpable pulses 
  Perioral cyanosis 
 
Gastrointestinal 
  Gastric distension 
  Bowel sounds 
 
Neurologic 
 Seizure like movements 

Monitoring 
 Vital sign generation 
    Blood pressure 
    Heart rate/ telemetry 
      Rhythm generator 
   Respiratory rate 
   Oxygen saturation 
   End tidal CO2 
 
Procedures 
 Bag valve mask 
ventilation 
 Endotracheal 
intubation 
 Nasogastric tube 
placement 
 Cricothyroidotomy 
 Thoracostomy/ needle 
decompression 
 Cardioversion/ 
defibrillation 
 Chest Compression 
 Pericardiocentesis / 
Venipuncture 
 Lumbar puncture 
 Urinary catheterization 
 
Software  
 Programmable clinical 
scenarios 

 
1. Simulation Cases: Common Toxidromes in 

India 

•Cholinergic Toxidrome- Organophosphates, Nerve 
gases, Carbamates 
•Anticholinergic Toxidrome- Atropine, Tricyclic 
antidepressants, Mushrooms 
•Sympathomimetic Toxidrome- Cocaine, 
Amphetamines, Cannabis 
•Sympatholytic Toxidrome- Morphine, Heroin, 
Fentanyl, Opioids. 
•Snake bite Toxidrome- Cobra, Krait, Viper. 
 

2. Case related Audiovisuals utilized during 
simulation:  

•Clinical signs – Face, pupils, tongue, Limbs, trunk 
•EKG – programmed into case, distributed in hard 
copy, and shown if prompted by participant.  
•Chest & Abdominal X-Ray – programmed into case 
or distributed in hard copy, shown if prompted by 
participant.  
•CT Head / Chest- programmed into case. 



Int J Eth Trauma Victimology 2020; 6(1):18. 
 

 

•Toxicology reports & relevant Laboratory reports – 
programmed into case and distributed in hard copy, 
showed when prompted by participant.  
 
When used for medical education, Toxidrome 
Simulation has the following requirements: 
 
1. Highly motivated learners with good 
concentration (e.g., FMT residents, Emergency & 
ICU residents); 
2. Engagement with a well-defined learning 
objective or task; 
3. Appropriate level of difficulty; 
4. Focused, repetitive practice; 
5. Rigorous, precise measurements; 
6. Informative feedback from educational sources 
(e.g., simulators, teachers); 
7. Monitoring trainees’ learning experiences, 
correcting errors, and engaging them in more 
deliberate practice; 
8. Evaluation to reach a mastery standard; 
9. Advancement to another task or unit. 
 
Educational Objectives of Simulation in Toxicology: 
1. Organize a patient care team. 
2. Recognize appropriate elements of 
Toxidrome. 
3. Recognize life-threatening complications 
of different Toxidromes. 
4. Manage a critically ill patient with different 
Toxidromes. 
5. Discuss the practical difficulties in using 
antidotes. 
 
Two recent studies of virtual reality-based 
toxidrome drills demonstrated the potential of 
using this novel technology of simulation. 
 
First study was conducted during ISTOLS workshop 
on low-fidelity simulation on 1st generation 
manikins with hands on training of life saving skills 
during TOXOCON-12, annual conference by Indian 
society of toxicology at Sikkim Manipal Institute of 
Medical sciences, at Gangtok, Sikkim on 7th April 
2018;  by training thirty six post graduate resident 
doctors in critical care, emergency, forensic 
medicine, pharmacology and internal medicine; 
analyzed clinical skills during simulated toxicology 
casualty drills, using a virtual reality head-mounted 
ICU display monitors and emergency drugs cart. 
 
Another consecutive study on high fidelity bedside 
simulation on computerized manikins, along with 
toxicology quantitative lab, during ISTOLS 
Masterclass by Indian society of toxicology at 
Medanta-the Medicity on 24thjune 2018, by training 
twenty one post graduate resident doctors & 

consultants in critical care, emergency, forensic 
medicine, utilized a high-resolution computer-
generated scenario integrated with a human 
patient simulator to evaluate first responders 
during a simulated toxicological casualty event. 
These drill helped to identify several critical errors 
made by first responders, including incorrect triage, 
inability to assess critically ill poisoned victims, and 
failure to resuscitate intoxicated patients in cardiac 
arrest. Participants agreed that the virtual reality 
simulator was effective at conveying images of 
toxicology victims. 
 
Results 
The goal of the study was achieved and participants 
actively managed and stabilized virtual patient on 
simulation, suffering from common types of 
poisonings in India while simultaneously caring for 
overdosed patients in the Hospital due to 
medication errors by patient, bedside nurses or 
doctors due to communication gap. We observed 
that FMT residents who received high fidelity 
training on a human patient simulator performed 
significantly better on the advanced life support 
written examination as well as during a mock 
resuscitation. Pre-test and post-test analysis 
reported improvement in overall performance by 
doctors after implementation of simulator training 
sessions. Figure 1 showing impact of simulation 
teaching on scores of Pretest and Post-test after 
simulation training of Emergency &FMT residents. 
 

 
Fig. 1. Showing impact of simulation teaching on 
scores of Post-test of Toxicology Nurses working in 
Emergency & Intensive Care units in Nepal  

During recent Indian Society of Toxicology life 
support (ISTOLS) workshop and training of 15 
Toxicology Nurses & 20 Doctors working in 
Emergency, Forensic Medicine Toxicology(FMT) & 
Intensive Care units, held at Grande Internationale 
Hospital, Kathmandu on 21st  November 2019, 
organized by Indian Society of Toxicology in 
collaboration with Nepal Emergency Medicine 
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Association in Nepal Emergency Medicine 
Conference NEMCON -2019, We observed that 94% 
of participants benefitted from increased 
confidence and perceived technical and non-
technical skills during toxicological emergencies 
following simulation based learning.  These novice 
learners in clinical toxicology demonstrated 
improved triage and intervention scores after each 
virtual reality toxidrome drill. Participants who 
received human patient simulator training in 
addition to advanced life support showed 
significantly higher adherence to international 
standards as compared with those who received 
basic life support alone. It was observed that the 
prior simulation training positively impacted their 
clinical skills during the resuscitation, including 
rapid problem recognition, correct choice and 
dosage of specific therapy, and coordination of 
team efforts. The differences of percentage in 
doctors’ responses towards life support skills with 
and without the implementation of simulation 
practice were calculated and recorded. After the 
implementation of simulation training, participants 
showed more anticipation in the implementation of 
simulation training by hands-on practice on 
manikins and there was an increase from 63.89% to 
89.44%. Among participants, 65.35% of them liked 
life support skills as a subject, even before the 
simulation training was implemented. After the 
application of the simulation in training, 95.49% of 
participants were interested to learn life support 
skills in managing poisoning patients. There was an 
increase of 30.14% of participants, who had 
developed their liking towards life support skills in 
management of toxicological emergencies.  
 
We compared ‘low-fidelity’ versus ‘high-fidelity’ 
simulation on doctor’s ability to successfully 
perform naso-gastric lavage and endotracheal tube 
placement.  The low-fidelity mannequin consisted 
of a relevant body part model that allowed for tube 
insertion, in contrast to the high-fidelity simulator 
(anatomically correct mannequin that reacts to 
tube insertion with physical responses such as 
change in vital signs, gagging/coughing sounds, 
etc). Participants who received high fidelity training 
scored significantly higher than residents trained by 
the low-fidelity simulator.  
 
Participants were subsequently evaluated on their 
peripheral line placement technique on manikins. 
The ‘trained’ group outperformed the ‘untrained’ 
group on the majority of clinical aspects of venous 
catheterization, including fewer attempts to find 
the vein, identification of anatomical landmarks, 
and total overall performance score. The ‘trained’ 
group also scored higher on a post-test, supporting 

a correlation between knowledge gain and 
improved clinical performance. Before the training, 
the FMT residents used to undermine themselves: 
‘we know nothing about clinical toxicology.’ 
Moreover, the FMT & Emergency residents felt that 
they were not capable of managing without a 
critical care expert. After the training, it was quite 
evident that FMT & Emergency residents have a 
very clear role to perform, while managing 
poisoning cases in emergency. Every resident 
learned to contribute their important role to the 
team work in resuscitation of a dying patient due to 
fatal poisoning. 
 
The participating FMT & Emergency residents’ 
positive feedback for the overall training program 
indicated that 95% of residents were satisfied with 
the training program and believed that skills 
learned could be applied well in their field of work. 
The FMT & Emergency Resident’s positive response 
directly correlated to their post-training evaluation 
undertaken by trainers, which positively signified 
effective learning of skills during the training 
intervention. Learning features, such as training in 
teams, skills training, and realistic repeated 
scenarios with consecutive debriefing for reflective 
learning, including a systems approach to human 
error, were crucial for enhanced teamwork during 
bedside toxidrome drills on high fidelity manikins. 
Developing clear communication and teamwork 
were found to be the key learning principles guiding 
their practice. The most important findings from 
the focus group discussions were the importance of 
team training as learning feature, and the 
perception of improved ability to use a teamwork 
approach to toxidrome diagnosis and management. 
 
Rudolph et al suggest a four-step model of 
debriefing: identifying performance gaps related to 
predetermined objectives, providing feedback 
describing the gap, investigating the basis for the 
gap, and helping to close the gap through 
discussion and targeted instructions (19). 
Regardless of profession and job tasks in medical 
toxicology, 83% of FMT & Emergency residents 
expressed enhanced self-efficacy and reduced 
perception of stress. 86% of FMT & Emergency 
residents perceived that improved competence 
enabled them to provide efficient management for 
improved patient outcome. Based on above 
findings, we recommended simulator training to be 
continued and disseminated among FMT & 
Emergency residents. 
 
Limitations 
 Information has been collected about team 
dynamics as well as completion of critical actions in 
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an effort to target debriefing strategies. Perhaps in 
the future we can use simulation to target areas of 
weakness in participants and tailor clinical 
toxicology education to meet their needs.  At 
present, there is a lack of evidence regarding the 
benefit of simulation as measured by actual patient 
outcomes, with the exception of resuscitation and 
peripheral line placement and intubation studies. 
Other limitations of our current simulation study 
include small sample size and lack of validated 
instruments to measure performance. Despite the 
lack of clinical evidence, the face validity of 
simulation is strong enough to support its 
implementation into toxicology life support training 
programs. No industry in which human lives 
depend on the skilled performance of responsible 
operators has waited for unequivocal proof of the 
benefits of simulation before embracing it. 
 
Future implementation of simulation in teaching 
Toxicology 
These cases have been used in-situ and would 
potentially be good cases to run within the hospital 
environment with actual bedside caregivers 
(nurses, technicians, resident doctors etc). 
Simulation training in-situ offers the unique benefit 
of targeting team dynamics among team member 
who actually work together in the clinical 
environment, improving patient safety, building 
self- confidence in participants by learning from 
errors and pitfalls, thus preventing medical 
negligence in managing poisonings and overdoses. 
Further research is necessary to develop validated 
performance assessment tools and demonstrate 
improvement in clinical outcomes after simulation 
training. 
 
Conclusion 
The goal of the training was achieved and 
participants learned and actively managed and 
stabilized virtual patient, suggestive of suffering 
from Common types of Poisonings by simulation of 
clinical signs and symptoms of common 
Toxidromes, by doing Cardiopulmonary 
resuscitation on mannequins. There is ample 
evidence that simulation-based educational 
interventions increase retention of knowledge for 
resuscitation, toxicology and trauma care, airway 
management, procedural skills, team-training, and 
disaster management due to fatal toxicological 
exposures. Simulation based training, by enhancing 
provider skills, can subsequently decrease medical 
errors and increase patient safety. 
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Abstract 
The criminal law amendment act 2012 has expanded the definition 
of sexual assault and recognised right to the treatment for all 
survivor/victims of sexual assault by the public and private health 
care facilities. The ministry of health and family welfare released 
uniform guideline for medico-legal care of victims of sexual 
violence. This paper highlights some of important provision of law 
and recent changes in examination of victim of sexual violence, 
which is applicable to all registered medical practitioner practicing 
either in public or private sector.  
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Introduction 
More than half of the word population comprises 
of women. Nowadays women are not safe in the 
world as well as in India. Survey of WHO estimates 
that 10 to 69 per cent of women are physically 
harmed by male partner. In India large range of 
sex related crimes take place which are sexual 
assault, rape, sexual abuse of children and 
trafficking of women for the purpose of sexual 
exploitation (1). Sexual assault includes all form of 
non-consensual contact with a sexual purpose 
ranging from eve teasing, molestation to rape (2). 
Out of all these crime, rape is considered to be the 
most heinous and gravest form of human right 
violation. Rape is not only a crime against the 
women but it is a crime against the humanity as 
well (1). Medical examination of the victim and 
accused, always play a very important role in case 
of sexual assault. As the offence of rape is 
committed in privacy and no eye- witness of act 
may be available, corroboration of the testimony 
of complainant is sought from medical evidence 
(3).  Recent changes have occurred in examination 
of sexual assault related cases after Nirbhaya 
incidence, which arises many questions in the 
minds of health care providers. This article may be 
helpful for the health care providers while dealing 
with the victim or accused of sexual assault. 
 

Examination of victim  
Medical examination of victim had always been a 
mandatory requirement. The victim bears  
important medical evidence, which, with passage 
of time, is lost so medical examination of victim 
should be done immediately. No hospital or doctor 
should delay examination as well as treatment for 
want of police requisition. S. 357 C CrPC states 
that all hospitals, public or private should 
immediately, provide medical treatment, free of 
cost, to the victims of sexual assault and 
immediately inform to the police. Non-treatment 
of victim by any hospital, public or private should 
be punishable under S. 166B IPC. S. 164 A CrPC 
states that examination of victims of sexual assault 
should be conducted by any registered medical 
practitioner of a government hospital or 
private/local authority without delay (4) (5).  S. 
228 A IPC states that disclosure of identity of the 
victim of sexual assault should be punishable. S.53 
A IEA states that where the question of consent is 
in issue in sexual assault cases, evidence of the 
character of the victim’s previous sexual 
experience with any person should not be relevant 
on the issue of such consent or the equality of 
consent. The ministry of health and family welfare 
released guideline to examine the victim of sexual 
assault with treatment of physical injuries, 
emergency contraceptive, psychological support 
and follow-up (6). 
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Consent: if the victim is of and over 12 years of 
age, a written consent in presence of witness, 
should be obtained before medical examination. If 
she is a child under 12 years of age or of unsound 
mind, the written consent of her parent or 
guardian should be obtained. If the age of victim is 
18 years or more, the examination should be done 
by any female doctor. In case a female doctor is 
not available, a male doctor should conduct the 
examination in presence of female attendant with 
her consent (6). In case the victim is girl child, age 
less than 18 years, the medical examination must 
be conducted by a female doctor as S. 27 of 
POCSO Act. 2012 (7). 
 
The registered medical practitioner should 
prepare a medico legal report of his/her 
examination giving the following particulars:  
Name, father/husband name, age, and address of 
woman. 
 
Name of person/police person with police station 
by whom she was brought. 
 
Two identification marks or mention particulars of 
identity card.  
 
The victim should undress on a clean white sheet 
of paper to collect any foreign matter that may be 
fall to the floor from her or her clothing. Carefully 
examination of cloths for presence of blood, 
seminal stains and any other stains, if the cloths 
are same as those worn at the time of occurrence 
of incidence.  
 
 If any mark of injuries or violence such as 
abrasion, bruises and teeth marks present on 
body, they should be properly identified, recorded 
and carefully described as regards their shape, 
size, location and duration.  
 
If any injuries present on genitals such as bruise, 
laceration and redness should be examined and 
noted properly. 
 
Following Samples should be preserved during 
examination of victim of sexual assault. 
Any foreign hair sample present on body surface 
should be collected and packed for FSL 
examination. Combing the pubic hair with gloved 
fingers may also assisted in obtaining sample of 
loose hair. Any matted pubic hair should be 
collected using sterile scissor and packed 
separately for detection of semen and blood.  
 
A vaginal wash should be collected firstly, than a 
plain sterile cotton swab should always be taken 

from the posterior fornix and two slide smear 
prepared by material obtained on the swab. These 
samples should be forwarded to forensic science 
lab for detection of seminal fluid, spermatozoa, 
estimation of level of acid phosphates and DNA 
profiling.  
 
If any stain present on body should be carefully 
scraped by mean of a clean blunt knife and 
preserved or moistened with normal saline, and 
slides prepared for FSL examination. If any teeth 
mark is present on body, swab should be taken for 
presence of saliva of the accused.  
 
In the case of struggle debris under the nails 
should be removed carefully by toothpick for 
examination of epidermal cell, blood and fibers.  
 
Blood sample should be collected on blood sample 
card (FTA card) for control and DNA profiling of 
victim. About 3 to 5 ml blood should be collected 
for detection of drugs and alcohol separately. 
Urine pregnancy test and ultrasound should be 
done in suspected pregnancy. If the victim of 
sexual assault is having pregnancy, sample for DNA 
should be collected after MTP or delivery of foetus 
(8). 
 
A thorough general physical examination, 
including temperature, pulse and blood pressure 
should be done and recorded.  
 
Following opinion to be formulated on the basis 
of available facts obtained from examination of 
victim of sexual assault. 
 
The exact time of commencement and completion 
of examination should also be noted in 
examination report. The registered medical 
practitioner should, without delay forward the 
report to the investigating officer who shall 
forward it to the magistrate in S.173 Crpc as a part 
of documents. 
 
After examination of victim of sexual assault 
doctor should give treatment of physical injuries, 
emergency contraceptive, psychological support 
and follow-up if required (6). 
 
Psychological counseling of victim of sexual 
assault: 
 
The victim of sexual assault may suffer from post-
traumatic stress disorder so she needs 
psychological counseling help. The doctor should 
be counsel or advised to her or her parents to 
counsel from a professional counselor.  
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Table 1: Provisional and final opinion based upon injuries and FSL report 
S.N Genital 

injuries 
Physical 
injuries 

Provisional 
opinion 

FSL report  Final opinion  FSL report Final opinion 

1 present present There are 
signs 
suggestive of 
recent use of 
force on 
body and 
genital. 

Positive for 
semen and 
detection of 
accused DNA 

There are signs 
suggestive of 
forceful 
vaginal 
intercourse. 

FSL report 
negative 

There are no 
signs suggestive 
of vaginal 
intercourse but 
evidence of 
physical and 
genital assault.   

2 Present  Absent  There are 
signs 
suggestive of 
recent use of 
force on 
genital. 

Positive for 
semen and 
detection of 
accused DNA 

There are signs 
suggestive of 
forceful 
vaginal 
intercourse. 

FSL report 
negative 

There are no 
signs suggestive 
of vaginal 
intercourse but 
evidence of 
genital assault.   

3 Absent  Present  There are 
signs 
suggestive of 
recent use of 
force on 
body, 
however 
vaginal 
penetration 
cannot be 
ruled out. 

Positive for 
semen and 
detection of 
accused DNA 

There are signs 
suggestive of 
forceful 
vaginal 
intercourse. 

FSL report 
negative 

There are no 
signs suggestive 
of vaginal 
intercourse but 
evidence of 
physical 
assault.   

4 Absent  Absent  There are no 
signs of use 
of force, 
however 
sexual 
violence 
cannot be 
ruled out. 

Positive for 
semen and 
detection of 
accused DNA 

There are signs 
suggestive of 
vaginal 
intercourse. 

FSL report 
negative 

There are no 
signs suggestive 
of vaginal 
intercourse, 
however sexual 
violence cannot 
be ruled out.  

5 Absent  Absent  There are no 
signs of use 
of force, 
however 
sexual 
violence 
cannot be 
ruled out. 

Positive for 
semen and 
detection of 
accused DNA 
with 
alcohol/drug 

There are signs 
suggestive of 
vaginal 
intercourse. 
under the 
influence of 
alcohol/drug  

FSL report 
positive for 
alcohol/drug. 

There are no 
signs suggestive 
of vaginal 
intercourse, 
however sexual 
violence cannot 
be ruled out 
under influence 
of alcohol/drug.  

6 Absent  Absent  There are no 
signs of use 
of force, 
however 
sexual 
violence 
cannot be 
ruled out. 

Positive for 
presence of 
lubricant. 

There is 
possibility of 
vaginal 
penetration by 
lubricant 
object.  

  

  
Examination of accused of sexual assault: 
S. 53A Cr.PC. 
When a person is arrested on a charge of 
committing an offence of rape or an attempt to 
commit rape and there are reasonable grounds for 
believing that an examination of his person will 
afford evidence as to the commission of such 

offence, it shall be lawful for a registered medical 
practitioner employed in a hospital run by the 
Government or by a local authority and in the 
absence of such a practitioner within the radius of 
sixteen kilometres from the place where the 
offence has been committed by any other 
registered medical practitioner, acting at the 
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request of a police officer not below the rank of a 
sub-inspector, and for any person acting in good 
faith in his aid and under his direction, to make 
such an examination of the arrested person and to 
use such force as is reasonably necessary for that 
purpose. 
 
The registered medical practitioner should 
conduct examination of accused without delay and 
prepare a report of his examination incorporates 
the following particulars:                                                              
 
Name, father name age and address of the 
accused. 
 
Name of person/police person with police station 
by whom he was brought. 
 
Two identification marks or mentions particulars 
of identity card. 
 
The presence of mud, blood and any other stain on 
clothes or body should be preserved for FSL 
examination for blood grouping and DNA profiling. 
In the case of struggle debris under the nails 
should be removed carefully by toothpick for 
examination of epidermal cell, blood and fibers. 
 
Any foreign hair sample present on body surface 
should be collected and packed for FSL 
examination. Combing the pubic hair with gloved 
fingers may also assisted in obtaining sample of 
loose hair. Any matted pubic hair should be 
collected using sterile scissor and packed 
separately for detection of blood. 
 
The presence of mark of struggle, such as scratch 
abrasion, bruise, teeth bite and any other injuries 
over body and genital should be mentioned. 
 
One cotton swab moist in normal saline and penile 
wash should be collected from glans penis/ penis 
for detection of vaginal epithelium/ victim cell for 
DNA. 
 
Blood sample should be collected on blood sample 
card (FTA card) for control and DNA profiling of 
accused. 
 
Potency examination: In routine practice the 
police brought the accused to the medical 
practitioner for potency test. The need of potency 
test arises when accused claims impotence as a 
defense. Masturbation test must not be done 
because this repulsive practice is a violation of 
human dignity. Test for potency involve a physical 

examination, through clinical examination and 
relevant investigation. Clinical examination for 
potency of a male should involve psychiatric 
assessment also (3). 
 
The exact time of commencement and completion 
of the examination shall also be noted in the 
report. The registered medical practitioner shall, 
without delay, forward the report of the 
investigating officer, who shall forward it to the 
Magistrate referred to in section 173 CrPC. as part 
of the documents. 
 
Following opinion to be formulated on the basis 
of available facts obtained from examination of 
victim of sexual assault. 

1. When the subject is potent and penile 
wash/ swab do not show any vaginal 
epithelium: No definite opinion can be 
given as to whether the alleged accused 
had perform any sexual intercourse in 
ordinary way and there is nothing to 
suspect about his potency. 

2. When the subject is potent and penile 
wash/ swab shows any vaginal 
epithelium: The possibility of performing 
of sexual intercourse by the male sex 
organ of alleged accused cannot be 
excluded and there is nothing to suspect 
about his potency. 

3. When the subject is impotent: The 
alleged accused is impotent as found out 
on clinical examination and investigation. 

Conclusion 
The medical examination report is corroborative 
evidence so all related facts should be mentioned 
clearly with proper sample preservation. The 
opinion should be mentioned on the basis of 
medical examination facts, report of FSL 
examination and as per guideline of ministry of 
health and family welfare of India. The issue of 
whether an incidence of rape/sexual assault 
occurred is a legal issue and not a medical 
diagnosis. Consequently doctor should not on the 
basis of the facts of medical examination conclude 
whether rape/ sexual assault have occurred or not. 
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Abstract 
Euthanasia is a recently talked topic now a days in India. Few societies 
like Jainism etc. practicing santhara/ salekhana/ ichhamaran as of now 
embodied in passive euthanasia permitted by Supreme Court of India on 
3rd March, 2018 to a person who is above the age of 18 years. Various 
types of euthanasia are there but only Passive euthanasia will be 
permitted as per law to terminally ill patients who give advance medical 
directives to treating doctor to end his life in a dignified manner. 
Advance medical directions given by the patient should clearly mention 
under which circumstances passive euthanasia (removing life support 
from patient but palliative care may be continued) should be 
administered by following legal formalities. 
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Introduction 
Doctors usually treat terminally ill patients with 
advance cancerous stages and diseases which are 
chronically recurrent and painful to the patient 
and these conditions also put financial burden to 
the family as a whole (1). According to the recent 
law on Passive euthanasia in India, doctors have to 
deal with such cases in day to day practice which 
sometimes become crucial for them to decide on 
the issue. In India, it is a new concept, more and 
more patients will come for euthanasia one or the 
other way. Being doctors, we will have to decide 
the matter case by case and not by any general 
rule. While dealing with such patients, concerned 
Doctor has to consult with family physician and 
oncologist if required along with the advance 
directives of patient if available. When dealing 
with these cases, treating doctor/surgeon also has 
to confirm whether present case follows 
jurisdiction limits of that district.  
 
Definition of Euthanasia  
According to Black’s Law Dictionary (8thedition) 
euthanasia means the act or practice of killing or 

bringing about the death of a person who suffers 
from an incurable disease or condition, esp. a 
painful one, for reasons of mercy (2) . Encyclopedia 
of ‘Crime and Justice’, explains euthanasia as an 
act of death which will provide a relief from a 
distressing or intolerable condition of living. Simply 
euthanasia is the practice of mercifully ending a 
person’s   life   in order   to   release   the   person   
from   an incurable disease,   intolerable suffering, 
misery and pain of the life. The term euthanasia 
was derived from the Greek words “eu ”and 
“thanatos ”which means “good death” or “easy 
death ”.It is also known as Mercy Killing (3) . 

What is terminally ill patient (Protection of 
Patients and Medical Practitioners) Bill 2006 
means? 
 
(i) Such illness, injury or degeneration of physical 
or mental condition which is causing extreme pain 
and suffering to patients and according to 
reasonable medical opinion, will inevitably cause 
untimely death of the patient concerned or  
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(ii) Which has caused a ‘persistent and irreversible 
vegetative’ condition under which no meaningful 
existence of life is possible for the patient (4). 

 
Types of Euthanasia 
Euthanasia may be classified as follows:-  
(1) Active or Positive  
(2) Passive or negative (also known as letting-die) 
(3) Voluntary 
(4) Involuntary 
(5) Non-Voluntary 
 
Active or Positive: - Active euthanasia means 
painlessly putting individuals to death for merciful 
reasons e.g. when treating doctor gives lethal dose 
of medication to his patient. 
 
Passive or negative: - In passive euthanasia, death 
is caused by withdrawing the life saving measures 
which are keeping patient alive e.g. withdrawing 
life saving measures from a serious patient 
resulting in death of patient. Doctor is not actively 
involved in killing the patient but passively 
removing the life support equipments. 
 
Voluntary: - Occurs when patient request the 
doctor by giving a valid consent.  In this, patient 
exercises voluntary   euthanasia is primarily 
concerned with the right to choice of the 
terminally ill patient who decides to end his or her 
life. 
 
Involuntary: - When the patient is killed without 
an expressed consent to this effect. In this case, 
patient is euthanized against his wishes to end life.  

Non-Voluntary:-Life is ended of a terminally ill 
patient who is not able to give his consent for 
euthanasia especially in mentally ill patients. In 
this case, patient had not given any consent to end 
his life. Mostly in this, relative will give the consent 
(5). 

There are various ways for euthanasia. The most 
popular methods include – 
1. Lethal injection –Giving lethal dose of a drug in 
the form if injection like known poison, KCl, etc. 
2. Asphyxiation –Gas used for asphyxia is Carbon 
monoxide (CO). Nerve gases like Sarin & Tabun  
etc. may also be added to ensure death in small 
quantities.    
 
Present situation and the responsibility of 
Surgeons/doctor 
Recent development in the field of science and 
technology in the last century, the concepts of life 

and death has fully changed (6).  Now, a person 
who is in a persistent vegetative state and  who 
will not respond to sensory stimuli are practically 
declared dead but kept alive by use of artificial 
means like ventilators and artificial nutrition for 
years. With these developments, the question 
arise whether this patient can be kept alive or 
euthanized or whether the doctor will be charged 
with murder or not? Withholding or withdrawing 
life support is today permitted in most countries 
including India. It is a patient who decides what is 
to be done to his body kept alive or killed. This is 
called the principle of self determination. As and 
when team of doctors had decided for euthanasia 
what alternatives other than invasive treatment 
available should be looked for betterment of 
patient condition. 
 
Criteria Laid Down for Euthanasia in India 
(‘Living Will’ or ‘Ichhamaran’ or Advance Medical 
Directives) 
Document executed by a competent person of 
sound mind, on his/her own volition & without 
coercion, about health care decisions to be 
followed in the event of person becoming 
incompetent to make crucial decisions.  
 
Supreme court of India in March 09, 2018 allowed 
passive euthanasia of terminally ill patient, said 
right to live with dignity also include right to die 
with dignity.  
 
‘Living Will’ may be in the nature of detailed 
instructions regarding health care decisions laid 
out by an individual or it may be a proxy directive 
whereby a durable power of attorney is delegated 
to someone else (surrogate decision maker) 
 
Any person above the age of 18 years can execute 
‘Living Will’. It is presumed that a major has the 
capacity dispassionate thinking about his or her 
own good.  
 
‘Living Will’, unlike a suicide note, is addressed 
specifically to the treating physician or next of kin.  
It documents dos & don’ts for physician in event of 
terminal illness so that suffering soul is not 
trapped in a tattered body.  
 
‘Living Will’ should include detailed guidelines on 
situations under which the patient should not be 
resuscitated or the life prolonged endlessly. This 
helps in clearing any ambiguity and enhances 
compliance by the treating physician (7). 
 
How “Living Will” recorded? 
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Witnesses & Judicial magistrate must record their 
satisfaction that document has been drawn up & 
executed voluntarily without any coercion. 
 
 One copy of ‘living will’ preserved in the office of 
judicial magistrate & one copy forwarded to 
registry of district court. 
• Onus of informing immediate family members of 
‘living will’ is on judicial magistrate. 
• One copy also must be handed over to the 
municipal corporation for their record. 
• One copy of the directive must be handed over 
to the family physician. 
 
Under Which Circumstances ‘Living Will’ 
Implemented? 
To ensure various checks & balances are put in 
place, certain criterion’s needed to be met before 
the ‘living will’ can be executed. 
 
When a person becomes terminally ill & despite 
treatment, there is no hope of recovery, treating 
general surgeon, when made aware about ‘living 
will’, has to ascertain the genuineness and 
authenticity of the document from the 
jurisdictional judicial magistrate before acting 
upon the same 
 
Execution of ‘living will’ happens only if medical 
board grants permission.  
 
In case a patient execute Living will then a medical 
board consists of head of treating department and 
at least three experts from the fields of general 
medicine, general surgeon, cardiology, neurology, 
nephrology, psychiatry or oncology with at least 
twenty years experience.  
 
This board visit patient in presence of 
guardians/close relatives & form an opinion to 
certify, or not certify, the instructions in the living 
will.  

This decision regarded as Preliminary Opinion.  
• After hospital medical board certifies that 

instructions contained in ‘living will’ ought 
to be carried out, hospital has to inform 
jurisdictional collector about proposal. 

• Collector shall constitute Another Medical 
Board comprising Chief District Medical 
Officer as chairman and three expert 
doctors from fields of general medicine, 
cardiology, neurology, nephrology, 
psychiatry or oncology. 

• Chairman of medical board nominated by 
Collector, i.e. Chief District Medical 
Officer convey decision of board to 
jurisdictional judicial magistrate before 

withdrawing medical treatment to 
patient. 

• Judicial magistrate shall visit patient at 
earliest & after examining all aspects, 
authorize implementation of decision of 
the Board 

• In cases where medical board refuses to 
grant permission to execute living will, 
immediate recourse available to family is 
to approach High Court.  

• Chief Justice of High Court will constitute 
a division bench to decide upon the case. 

 
Safeguards for the Doctor 
There are adequate safeguards built into Law to 
prevent any possible abuse of the provision.  
 
Two witnesses are required to testify that the 
declaring has drawn up his will in sound mind & 
when in the full possession of decision making 
faculty.  
 
Witnesses required to declare that they have no 
claim on any portion of estate of declaring upon 
his/her death. 
 
Binding on treating Doctor 
Law expects doctors to respect ‘Living Will’. 
Attending doctor shall have the right not to 
comply with the directive if he feels it is against his 
moral principles.  
 
A doctor who does not wish to comply is, however, 
required to make all possible attempts at 
transferring the care of the declaring to another 
doctor who will respect the ‘Living will’. 
 
Conclusion 
Doctor should respect patient’s choice for 
choosing between invasive treatments and ending 
his life. But he has to be bound by law. In view of 
availability of potent palliative care the topic of 
euthanasia becomes especially complicated. No 
law could be guaranteed to be free to the 
possibility, if not the likelihood, of abuse, chiefly 
centered on the lives of other sick persons who did 
not want their lives taken.   An   especially   
dangerous   aspect   is   that   such   abuse   may   
be   easily   made undetectable. Thus although 
mercy killing appears to be morally justifiable, its 
fool-proof practicability seems near to impossible. 

• Doctors should not try to become heroic 
• Overseas experience suggests legislative 

support for euthanasia erodes standards 
of end-of-life care. 
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• Euthanasia will be becomes available to a 
wider group than those with terminal 
illness 

• Support for euthanasia fundamentally 
upsets the doctor-patient relationship 

 
Euthanasia is legalized but doctor should be 
cautious with regard to litigation! 
 
References 
1.  Beardsley C, Brown K, Sandroussi C. Euthanasia 

and surgeons: an overview of the Victorian 
Voluntary Assisted Dying Act 2017 and its 
relevance to surgical practice in Australia. ANZ J 
Surg. 2018;88(10):956–958.  

2.  Khan F, Tadros G. Physician-assisted suicide and 
euthanasia in Indian context: Sooner or later 
the need to ponder! Indian J Psychol Med. 
2013;35(1):101.  

3.  de Souza E. Euthanasia. Indian J Med Ethics 
[Internet]. 1996 [cited 2020 Jul 30];4(1). 
Available from: 
https://ijme.in/articles/euthanasia/?galley=htm
l 

4.  Panda SB. The treatment of terminally-ill 
patients bill, 2016. :9.  

5.  Roy C. Position Of Euthanasia In India–An 
Analytical Study. Indian Jounal Criminol Crim. 
2011;5(2).  

6.  10_chapter 4.pdf [Internet]. [cited 2020 Jul 30]. 
Available from: 
https://shodhganga.inflibnet.ac.in/bitstream/1
0603/172264/10/10_chapter%204.pdf 

7.  Passive euthanasia: How a living will can be 
made and executed in India - india news - 
Hindustan Times [Internet]. [cited 2020 Jul 30]. 
Available from: 
https://www.hindustantimes.com/india-
news/passive-euthanasia-how-a-living-will-or-
advance-medical-directive-can-be-
implemented/story-
cJuTTBeq14DKWyCUMH3FcI.html 

 
 
 
 
 
 
 
 
 
 

  
  



Int J Eth Trauma Victimology 2020; 6(1):31. 
 

 

Prediction methods for soft tissue structures in forensic facial reconstruction: A review for 
reconstruction of nose, eyes, mouth and ears 

 
Bhavana Murjani, Postgraduate student,Department of Oral Medicine and Radiology, Government Dental 
College and Hospital, Mumbai, India 
Sonali Kadam, Professor (Academic), Department of Oral Medicine and Radiology, Government Dental College 
and Hospital, Mumbai, India 
Easwaran Ramaswami, Associate Professor, Department of Oral Medicine and Radiology, Government Dental 
College and Hospital, Mumbai, India 
Vijayalaxmi Nimma, Assistant Professor, Department of Oral Medicine and Radiology, Government Dental 
College and Hospital, Mumbai, India 
Rohini Bhosale, Postgraduate student, Department of Oral Medicine and Radiology, Government Dental 
College and Hospital, Mumbai, India 
Pranoti Kausadikar, Postgraduate student, Department of Oral Medicine and Radiology, Government Dental 
College and Hospital, Mumbai, India 
Reshma Saju, Postgraduate student, Department of Oral Medicine and Radiology, Government Dental College 
and Hospital, Mumbai, India 
 
Citation: Murjani B, Kadam S, Ramaswami E, Nimma V, Bhosale R, Kausadikar P, Saju R.  Prediction methods 
for soft tissue structures in forensic facial reconstruction: A review for reconstruction of nose, eyes, mouth and 
ears.  Int J Eth Trauma Victimology 2020;6(1):31-39. doi.org/10.18099/ijetv.v6i01.6 
Article history 

Received: Dec 05, 2019 
Received in revised form: May 19, 2020 
Accepted: June  07, 2020 
Available online: Aug 16, 2020 

Abstract 
Facial reconstruction is an art and science in the field of forensics 
which involves construction of a recognizable face on unknown 
skull remains. It appears as a, metaphorically speaking “shining 
beacon of hope” after everything else fails for identification of 
the remains. Both, 2D and 3D methods of facial reconstruction 
have been developed for this process. The database of facial soft 
tissue thickness based on gender, ethnicity and age, at certain 
bilateral and unilateral anatomical points on skull bones, lay 
foundation to the process of reanimating the facial profile of a 
deceased. Several imaging modalities have been used for the 
collection of this data, in addition to the cadavers and various 
guidelines have been given for the reconstruction of the soft 
tissues, however, to construct soft tissue structures like nose, 
eyes, mouth and ears which take an important position in 
determination of the facial features is still a tedious task. This 
process is being researched since a century and multiple 
guidelines for reconstruction of the soft tissue structures are 
available. The face plays out based on the method used; hence 
selection of an appropriate method is vital. This review 
encompasses the various methods/guidelines derived for the 
reconstruction of the nose, eyes, mouth and ears of the face. In 
addition to the traditional methods given by Gerasimov, 
Krogman, Prokopec and Ubelaker, George, etc. other newer 
methods have been mentioned. This review also highlights 
assessment studies performed using the said methods in 
populations other than the ones they were derived from.  
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Introduction 
The fascination of human faces has existed since 
second and third century BC, when the art of 

making death masks was a rage (1). The dead have 
always been mysterious, especially those from the 
past and facial reconstruction has helped to get a 
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step closer to them by its use in anthropology. It 
has also been used as a tool for recognition in the 
field of forensic sciences. However, it is generally, 
opted as the last resort when no other alternative 
is available (2). This art progressed from wax 
models to 2D sketching to 3D manual sculpting to 
3D computerized facial reconstruction (CFR) in the 
present era (1). The methods of facial 
reconstruction included: 
 1. 2D methods which included sketching and 
superimposition methods, 2. 3D manual methods 
which included: Russian method by Gerasimov, 
American method by Krogman and Manchester 
method which was a combination of the two, 3. 2D 
and 3D computerized methods (1) (3). 

 
The skull is like an anlagen for the facial form and 
contours (4) and though the face is made up of the 
same structures, no two faces are alike. Variations 
come in the form of genetics, environmental 
factors, gender, ethnicity, growth, and congenital 
anomalies (5). Hence, for a reconstruction, the 
age, gender and ethnicity should be reflected in 
the reconstructed face.  
 
Gerasimov developed a reconstruction method 
based on the anatomy of the facial muscles which 
later became the Russian/European method. 
Wilton Krogman developed the American method 
which relied on average facial soft tissue depth at 
certain anatomical landmarks. The Manchester 
method, which is considered the most accurate, 
was developed by Richard Neave, who combined 
the former two methods. He used the average soft 
tissue depths by Krogman but used an anatomical 
approach for the placement of the facial muscles 
(1). All these methods were time consuming and 
quite subjective. 
 
Computerized facial reconstruction was developed 
due to the need for a flexible, speedy, efficient 
system with the ability to avoid subjectivity (1). 
The first computerized facial reconstruction, based 
on cranial reconstructive surgery, was developed 
in 1980s. Subsequently, multiple 2D and 3D 
methods were developed. The 2D methods 
included utilizing various facial features and 
contours from a database to form an image over 
the skull (6). The 3D method consisted virtual 
sculpting of the face over the skull using devices 
like haptic feedback or animation software’s, the 
process of which was similar to the manual 
modeling (6) (7), but there were concerns of 
subjectivity similar to manual methods (8). The 
other method employed included warping of a 
similar facial template from a database over the 
unidentifiable skull. The advantage of this process 

included an ability to create plausible head 
variants (9) (10). 
 
In the earlier times, cadavers were used to gather 
data for average facial soft tissue thickness (1) but 
with the advent of technology, imaging modalities 
like radiographs, CT, MRI, USG and CBCT have 
been found to been useful for the determination 
of average soft tissue depths (11). So, a soft tissue 
depth database assisted in facial reconstruction to 
achieve average skin thickness but what about the 
soft tissue structures of the face like nose, ears, 
eyes and mouth? The majority of these structures 
are made up of cartilage and soft tissues, most of 
which decompose quickly leaving little behind (4).  
Additionally, the skull offers little information 
about these appendages. Hence, reconstructing 
them becomes a challenge. A separate set of 
guidelines were developed for their 
reconstruction. However, multiple guidelines were 
given by different authors, studies performed in 
different population made it difficult to generalize.  
This review deals with these prediction methods 
or guidelines for all the four structures as well as 
the assessment studies performed for them which 
might assist in the selection of most acceptably 
accurate technique of reconstruction.  
 
The Nose 
The nose is an important part of the face and 
provides a distinctive demeanor to an individual. 
Its central position, shape, size and symmetry play 
an essential role in determination of the facial 
appearance and also facial convexity (5). The nose 
was one of the structures which were highly 
studied due to its contribution to the facial 
outlook. Prediction guidelines given by Gerasimov, 
Krogman, George, Prokopec and Ubelaker and 
Macho were some of the older methods for nasal 
prediction. 
 
Gerasimov (1971) pioneer in the development of 
the Russian/ European method, gave the two 
tangent method (One from the last one third of 
the nasal bone and other the continuation of the 
anterior nasal spine; meeting point of both 
determined the nasal tip) which was considered 
the most popular method of nasal morphology 
prediction (12) (13) (14). He also stated that the 
profile of the nose could be determined by the 
lateral border of piriform aperture (15). 
 
Wilton Krogman, on the other hand, gave a 
method where the soft tissue of nasal width could 
be predicted from the width of the bony nasal 
aperture that is, addition of 10 mm to the 
maximum width of nasal aperture for Caucasians 
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and 16 mm for Negroids (16). Also stated that, the 
pronasale position could be predicted by 
measuring the length of anterior nasal spine from 
the vomer maxillary junction till the tip of the 
anterior nasal spine (acanthion), which would then 
be tripled and added to the average soft tissue 
depth at the mid philtrum (16). 

 
The Macho method developed in 1986 was based 
on regression equations developed using seven 
bony cranial landmarks (height of piriform 
aperture from rhinion to the anterior nasal spine, 
height of bony nose from nasion to anterior nasal 
spine, distance from the sellanasion plane till the 
most prominent point on the nasal bones, height 
of the most prominent point on the nasal bones 
from the nasion, height of the rhinion and the 
angle between anterior nasal spine-nasion plane 
and anterior nasal spine-rhinion plane) and they 
were correlated to the nasal soft tissue to 
corroborate regression equations for nasal length, 
nasal height and nasal depth (17). The effect of 
age on the nasal morphology was also studied and 
concluded that nasal height and length can be 
predicted from the bony landmarks but nasal 
depth and thickness of soft tissue were influenced 
by age (17). 
 
The George method given in 1987 was based on 
the aesthetic methods of facial surgery given by 
Goode. It stated that the nasal 
projection/pronasale position was a proportion of 
the distance drawn from the nasion to point A, 
which was 60.5% in males and 56% in females. 
This distance was projected on a line parallel to 
the Frankfurt horizontal plane, from a point along 
the nasion-point A plane at the height of a point 
located midway along inferior slope of anterior 
nasal spine. A line perpendicular to the Frankfurt 
horizontal plane was drawn to mark the position 
of the nose projection predicted (18) (19). 

 
Prokopec and Ubelaker in 2002 gave a detailed 
description of a method for nose projection which 
was initially proposed by Gerasimov to determine 
the profile of the nose. It included a line drawn 
from rhinion (line B) which was parallel to the 
nasion-prosthion plane with the nasal aperture 
being subsequently divided into seven equidistant 
segments along the line. The distance from the 
line B till the lateral surface of the aperture was 
measured and replicated anteriorly. Gerasimov 
was of the opinion that this demonstrated the 
nasal cartilage in profile, thus 2 mm was added to 
all for the skin depth and by connecting all the 
points the nasal profile was determined (18) (19). 

Stephen et al. in 2003, tested accuracy of 
pronasale/ nasal projection determination on 59 
lateral cephalograms of Australians of European 
extraction and concluded that Gerasimov methods 
were subjective, imprecise and also tended to 
overestimate the nasal projection. Krogman’s 
method also performed poorly which could also be 
attributed to difficulty of detecting the vomer 
maxillary junction in radiographs. To overcome 
this, Stephen et al. developed a variation of the 
technique which involved measuring the length of 
anterior nasal spine from the lateral border of 
aperture rather than the vomer maxillary junction. 
Though there was no scientific basis for this 
variation, it performed better than the original 
method by Krogman. The George method 
outperformed all the other three methods for 
predicting nasal projection among Australians. 
Stephen et al. also derived his own set of 
regression equations for nasal prediction through 
this study (18). 

 
Rynn and Wilkinson in 2006 studied analysed all 
the six techniques i.e. Gera simov, Krogman, 
George, Prokopec and Ubelaker, Macho and 
Stephen techniques among Caucasoid skulls and 
found Gerasimov’s technique to be quite accurate 
and the best performing out of all the six though 
the  George method also was deemed useful for 
determination of nasal projection in Frankfort 
horizontal plane. To note was that they 
determined the pronasale position with reference 
to nasal spine line rather than the Frankfurt 
horizontal plane. Krogman technique 
underestimated the nasal projection by a 
significant amount whereas Macho method 
overestimated the height and depth for both the 
genders and length for the male gender by 
significant amount. Prokepec and Ubelaker 
method also performed poorly and Rynn and 
Wilkinson were of the opinion that it did not take 
into account the asymmetry of the lateral nasal 
bones (19). 

 
Regression equations given by Stephen et al. in 
2003 were able to predict a pronasale in the 
females quite accurately, however, no correlation 
was found between the craniometrics parameters 
and nasal projection for males among the 
Caucasoid skulls. However, the method was 
complex as it required multiple measurements 
(nasal bone angle as measured from nasion to 
rhinion; tip of nasal spine to lateral aperture 
border at base; rhinion to most posterior point of 
aperture border, measured perpendicular to 
nasion/prosthionplane; nasal spine angle from 
Frankfort horizontal plane; distance of point 
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halfway along inferior slope of nasal spine from 
nasion) and was not exactly preferred (19). 

 
With the use of computed tomography imaging 
modality, data of 79 North Americans (upto 50 
years of age) of varied ancestry augmented by 60 
lateral cephalograms of European ancestry, six 
regression equations for the nasal prediction were 
developed in 2009 known as the Rynn method. 
The Rynn method was quite simple and practical in 
a way that it included using only three 
measurements from defined bony landmarks 
(nasion to subspinale; nasion to acanthion (tip of 
ANS) and rhinion to subspinale) which were easily 
reproducible in both 2D and 3D methods for the 
nasal prediction (15). 

 
This was assessed by Mala in 2013 along with 
Stephen method, in 86 lateral cephalograms of 
central Europe ancestry, found Rynn method to be 
better than Stephen method overall. However, 
both the methods underestimated the nasal 
projection by small amounts. It was also noted 
that Stephen method predicted anterior nasal 
projection in females quite accurately while Rynn 
method had better results with the male gender 
(20). Rynn method also proved to be accurate 
enough for the Scottish sub-adult population, but, 
for Indonesian adults the error was quite high. 
Scottish population falling under the same broad 
category of Caucasians could have attributed for 
favorable results as the Rynn method was 
developed from the same. As the already 
published methods was found to be inaccurate for 
the Indonesian population, Sarilita et al. derived its 
own set of regression equations for the population 
(21). Similarly, Rynn method was recalibrated for 
the Turkish population in 2019 by Bulut et al. as it 
underestimated all the nasal dimensions (13). 
Utsuno et al. derived regression equations for 
nasal tip prediction among Japanese population 
and compared the same to the Rynn method. They 
stated the reported differences could have been 
attributed to the difference in population used for 
derivation (22). 

 
Lee et al. in 2014 took advantage of 3D imaging 
technique of CBCT and developed regression 
equations for the prediction of positions of 
pronasale, subnasale and ala in the 
anteroposterior, mediolateral, and inferosuperior 
position using four bony landmarks, namely 
nasion, rhinion, anterior nasal spine and most 
lateral point on the nasal cavity. The 
measurements were all done either point to plane 
or plane to plane and it was noted that the antero-
posterior position of the pronasale, subnasale, and 

ala demonstrated statistically significant 
correlation with the nasal bone projection and 
nasal bone angle and the mediolateral position of 
the ala correlated significantly with the nasal width 
(23). Ridel et al. in 2018 used a similar method to 
Lee et al. and gave regression equations for nasal 
prediction and determined that the nasal height 
and the nasal bone length significantly predicted 
the pronasale, subnasale and alare positions, while 
the nasal bone projection predicted the subnasale 
position in black and white South Africans and 
also, the pronasale position in white South 
Africans (24). 

 
Davy Jows et al. demonstrated that at a 60 degree 
tilt of the head, the contour of the tip of the nose 
is the same as that of the superior nasal aperture, 
i.e. the pronasale and the rhinion tend to overlap, 
except for patients with snub noses. They opined 
that this method could be an easy and practical 
method for testing the accuracy of nasal 
reconstruction (25). 
 
Tedeschi-Oliveira et al. and Strapasson et al. both 
attempted to relate the skeletal landmarks for 
nasal morphology prediction in Brazilian 
population. Tedeschi-Oliveira et al. analysed 600 
lateral cephalograms and demonstrated that the 
Rhinion-Pronasale-Prosthion angle, when kept at 
90 degree gives an approximate position of the 
pronasale with a maximum error of 3 mm (26). 
Strapasson et al. in 2017 found a correlation 
between the nasal width and the upper width of 
the piriform aperture. A multiple linear equation 
was derived: 23.77 + (c-c x 0.42) + 3.31 (for male 
individuals) and the male nose was found to be 
3.72 mm on an average wider than the female 
nose. [c-c: upper piriform width]. 
 
29.56 + (b-b x 0.26) + 3.41 (for male subjects)—
1.18 (for long face type subjects) + (age x 0.06) was 
the equation given for derivation of the nasal 
width from the lower width of piriform aperture. It 
was also concluded that the differences between 
the average nasal width and the mean distance 
between the alar insertion points were 14.73 mm 
for males and 12.74 mm for females. Hence, it was 
possible to determine the position of the ala 
insertion points based on the nasal width (27). 
 
Strapasson et al. validated these derivations in 
2019 on 246 Brazilian individuals and concluded it 
to be adequate to predict the nasal width for 
forensic facial reconstruction. Also, it was 
determined that an association exists between the 
facial type and the nasal profile (28). 
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While all these studies were done on adults, Allam 
et al. in 2018, specifically derived regression 
equations for predicting nasal soft tissue through 
skeletal parameters in children and concluded that 
children’s nasal skeletal parameters predicted the 
soft tissue quite well (5). 

 
Through these studies, it could be noted that 
ancestry held an important influence above the 
nasal morphology. Caucasoid are found to have 
straight nasal fossa, projected anterior nasal spine, 
straight nose, while Negroid tends to present wide 
nasal fossa, wide nose  and Mongoloid tends to 
present with small anterior nasal spine and 
straight nasal profile (28) (29).  Gerasimov’s, 
George’s methods obtained good results for 
Caucasoid population,  Krogman’s technique 
worked for the North Americans (29). Tedeschi-
Oliveira and Strapasson methods were developed 
and tested only on Brazilians (26) (27) (28). Rynn 
method also gave better results for Caucasians 
(15) (20) (21) (22). Along with ancestry, age and 
gender also played an important role. It was noted 
that on average, males had larger nasal external 
volume and area and wider nasal width than 
females and the nasal volume area increased 
significantly from childhood to old age (30). Also, 
though regression equations can be accurate for 
the population they have been derived from, they 
do not work well with sample of other population 
)19). Also, more studies for prediction of nasal 
width are required as majority of these studies 
analysed only the nasal projection or pronasale 
position (29). 
 
The Eyes 
The eyes are a vital component of the mid face 
and similar to the nose, multiple rules for its 
position were mentioned. The eyeball was said to 
occupy the anterior portion of the orbital cavity 
and accounted for one-fifth of the volume placed 
slightly laterally and towards the upper sides and a 
line drawn from the superior and inferior orbital 
margins would just touch the cornea(31).  Also, the 
line joining the medial and lateral margins was said 
to have one third of the eyeball anterior to it (32). 
But, Krogman was of the opinion that the apex of 
the cornea was at the center of two bisecting lines 
from the medial to lateral and superior to inferior 
margins and the a tangent to the superior and 
inferior margins limit the outer portion of the 
cornea (33). However, the position was made out 
to be 2mm closer to the medial wall than lateral in 
palpation studies (34). For the profile placement, 
Fedosyutkin and Nainys (1993) were of the opinion 
that protrusion of the eyeball was dependent on 
the thickness of the superior orbital rim (12). 

The most commonly used technique utilized for 
placement of eyeball was centered on the central 
position of the eyeball and lateral projection 
accounted for the tangent from the superior and 
inferior orbital margins. However, the lateral 
projection method was disapproved by Stephen 
when he discovered an underestimation of the 
anterior globe by 4mm on average (35). This was 
also in accordance to the study performed by 
Wilkinson and Mautner that the eyeball protrusion 
was 3.8 mm ahead of the tangent and that the 
globe should be positioned such that it touches 
the iris rather than the cornea (12). Stephen et al., 
(36) (37) Guyomarc’h et al (38).  concluded similar 
results as earlier anatomic observations that the 
eyeball is placed in superior lateral position rather 
than centrally whereas Kim et al. found the eyeball 
to be placed inferiolaterally (39). Mala and 
Veleminska studied three methods: “tangent to 
the cornea”, “tangent to the iris” and the orbital 
height method given by Guyomarc’h and found 
Guyomarc’h method to be the best to predict the 
eyeball protrusion. This method slightly 
overestimated the eyeball position while “tangent 
to iris” method slightly underestimated the 
position. “Tangent to the cornea” on the other 
hand significantly underestimated the position of 
the eyeball (40). 
 
Wilder stated that the position of the medial 
canthus was at the lacrimal fossa and that of the 
lateral canthus was at the malar tubercle (12).The 
position of lateral canthus at the malar tubercle 
was widely accepted, however, the distance from 
the orbital rims varied for different authors (34). 
Another opinion was that the lateral canthus is 5-7 
mm medial to the orbital margin and 1 cm from 
the frontozygomatic suture (32). Angel placed the 
medial canthus 2mm lateral to the medial wall and 
lateral canthus 3-4 mm medial to the lateral wall 
(36).  Couly 1976 placed the lateral canthus at a 
distance of 8-10 mm inside the lateral wall of the 
orbit (41) while for Stephen et al medial canthus 
was 4.8 mm and lateral canthus 4.5mm from the 
medial and lateral wall respectively (36). 
Fedosyutkin and Nainys (1993) stated that the 
length of the eye fissure was 60--80 per cent of the 
width of the orbit (12). Regression equations were 
given by Kim et al. for the calculation of position of 
the canthi (39). In Caucasians, the lateral canthus 
was found to be 2 mm higher than the medial 
canthus, which gave the palpebral fissure an 
inferiomedial slope which was more prominent in 
Mongoloids (32). Fedosyutkin and Nainys (1993) 
stated that the eyebrows and the eyelids could be 
predicted from the supraorbital rim (12) (34). 
Earlier studies as well as the recent ones have 
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stated a superiolateral positioning of the eyeball 
rather than central and based on the recent 
studies, the tangent to the cornea underestimated 
the lateral projection of the eyeball. However, the 
canthus positions differed for different authors.  
 
The Mouth 
The mouth majorly consisting of soft tissues, the 
skeletal parameters do not provide much 
information for its reconstruction. However, 
Gerasimov opined that the alveolar portion of the 
upper jaw, width of the dental arch, size and shape 
of the teeth and their occlusion can assist in 
determination of the morphology of the mouth 
and the height of the enamel of the incisors could 
determine the thickness of the lips. He 
emphasized on racial differences based on the 
presence of prognathism of the jaws (14). 
Krogman’s rule of thumb gave the width of the 
mouth to be approximately equivalent to the 
interpupillary distance or the distance between 
the lines at the junctions of canine and first 
premolar on each side (33). Prag and Neave (1997) 
stated that the mouth width is equal to the 
distance between the medial borders of the iris 
(42). Stephen in 2003 studied the three methods 
(two given by Krogman and one by the Prag and 
Neave) among Australians and concluded that the 
method given by Prag and Neave was the most 
accurate out of the three, though, it also 
underestimated the width by around 2 mm. A new 
guideline was derived which was found to be 
highly accurate, described the mouth width as 
canine width plus 57% of the total distance 
between the lateral canine borders and the pupil 
centers on each side (42). Stephen and Henneberg 
suggested a 75% rule where the intercanine 
distance was 75% of the mouth width. They stated 
that this method was better as it relied on 
reproducible hard tissue landmarks (43). Wilkinson 
found a correlation between lip thickness and 
teeth height and derived linear equations for both 
Europeans and Asians/Indians. Fedosyutkin and 
Nainys (1993) stated that the philtrum width was 
equal to the distance between the midpoints of 
the upper central incisors (12). There was gender 
differences with males demonstrating a larger lip 
width, thickness, and volume than females (44). 
Houlton et al. in 2019 studied Stephen and 
Henneberg 75% rule and Fedosyutkin and Nainys 
method to determine the philtrum width in South 
African population. They found that the philtrum 
width was underestimated with this method 
(could be attributed to the difference in 
population the methods were derived from) and it 
correlated more accurately with central-lateral 
incisor junction. They derived regression equations 

for determination of mouth and philtrum width 
and concluded a better result with the regression 
equations than the original two methods (44). 
Babacan et al. in 2020 derived 14 equations for lip 
predicting lip morphometry using computed 
tomography. They also noted that the mouth 
width and the width of the philtrum was more in 
males than in females (45). 
 
The ears 
Reconstruction of ears is quite understudied but 
highly complex considering very little information 
could be availed from the skull for the same similar 
to the mouth. Gerasimov was of the opinion that 
the angle of the ear was parallel to the jaw line 
(similar direction given by Broadbent and 
Matthews 1957) (46) and the ear lobe was 
attached for downward directed mastoid 
processes and free for forward directed mastoid 
processes (47). He stated that the temporal bones, 
the direction, size and shape of auditory meatus, 
the mastoid process and the direction of the 
ramus should be taken into account. He also 
mentioned that a satisfactory method for 
reconstruction of ear was difficult and that it 
should be done “intuitively” (14). The earlier 
studies stated that the long axis of the ears is 
parallel to that of the nose, however, this theory 
was soon discarded as it was concluded that the 
ear is placed at angle of 15-30 degrees (12) (16) 
(48) . Another theory proposed was that the 
length of the ear was same as that of the nose 
height (12) (49) but this was too discarded (49). 
The ear lobule was at the level of the nasal tip, the 
superior surface was at the level of eyes and the 
helix raised up to the level of the eyebrow was the 
directives given by Broadbent and Matthews (46). 
Gerasimov, Fedosyutkin and Nainys and Jordanov 
suggested the morphology, position and surface of 
the mastoid process could clue in the morphology 
of the ears (49). Guyomarc’h and Stephan found 
all these theories to be imprecise for ear 
prediction and formulated their own regression 
equations for the same (49). Airan et al. found a 
correlation between ear length and the mid facial 
height and suggested that the it can be used for 
prediction of the ears (50). 
 
Additionally, the structure of the ear was 
considered unique among individuals and this was 
what assisted Shekhar to confirm the identification 
of Veerappan, the sandalwood smuggler, from his 
remains (51). Rani et al. in 2020, studied the 
morphology of the external ear among 140 North 
Indians and opined that such databases could 
assist in forensic facial reconstruction as well as 
anthropological research (52). 
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Though a significant number of studies have been 
performed to study the relationship of these soft 
tissues structures to the skull and a number of 
guidelines have been given, the process of facial 
reconstruction is still an arduous journey because 
none of these guidelines could be completely 
accepted for all individuals due to gender, age and 
racial differences. Also, the studies for both mouth 
and ears prediction were heterogeneous and few, 
making it difficult for selection of a particular 
method. With ancestry playing a significant role, 
the difficulty of facial reconstruction increased 
among individuals descended from different 
ancestral groups (29). Another important aspect 
was recognition (29). What is required for 
forensics is not a statistically accurate 
reconstruction but rather a reconstruction which 
bares resemblance to the individual. Many of 
these studies have calculated the inaccuracies but 
the resemblance of the reconstruction has been 
studied only by few.  
 
Conclusion 
Facial reconstruction helps in identification in the 
field of forensic sciences where everything else has 
failed. This review introduced and discussed the 
various methods for reconstruction of the nose, 
eyes, ears and mouth. It also included the various 
studies to validate the use of these methods on 
populations different from which they have been 
derived. This review highlighted the importance of 
identification of racial, gender and age of the 
remains for facial reconstruction. But, due to the 
absence of amicable guidelines for universal 
application, though multiple studies have been 
performed till date, more are required owing to 
the differences in every population, preferably 
keeping in mind the ability of the reconstruction 
for recognition. Also, the eyes, ears and mouth 
had a limited number of studies and more work 
needs to be performed to analyze these present 
theories and/or derivation of new guidelines if the 
existing fails. Along with this, focus should also be 
given on analyzing the facial changes from 
childhood to old age which would provide more 
insight in the facial reconstruction.  
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Abstract 
Persons working in the mortuaries face numerous hazards and if proper 
precautions are not observed such persons can fall sick by the infectious 
agents. A review has been carried out to find out the various agents 
responsible for causing infection in the mortuaries. Practices in the 
mortuaries that can cause harm to the workers have also been 
reviewed. The various methods that can reduce or eliminate the 
chances of such infections and precautions to reduce the hazards in 
postmortem examination have also been reviewed.  
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Introduction 
The mortuary can be a dangerous place. Most 
dangerous in this environment is the individual 
who is ignorant of, or who ignores, the potential 
hazards at necropsy. Such people are a liability to 
themselves. The postmortem room is a source of 
potential hazards and risks to the pathologist and 
anatomical pathology technician (who have the 
highest rate of necropsy related morbidity) (1), but 
also to visitors (clinical staff /students) & those 
handling the body after necropsy i.e. relatives & 
crematoria staff (2), or material derived from it 
laboratory workers (3). 
 
There is a considerable body of literature and 
legislation pertaining to the design and provision 
of a safe working environment and safe working 
practices within the mortuary (4) (5). 
 
This review will focus on specific dangers faced at 
necropsy. Such dangers include: the acquisition of 
“category 3” risk pathogens (Advisory committee 
on dangerous pathogens, 1990 & 1996), injuries 
(with concomitant dangers of haemorrhage and 
sepsis), dangerous foreign objects, spills of body 
and body fluids and results of chemicals and /or 
radiation. 

A) Risks and Hazards 
Although these terms are often used 
interchangeably, they are not synonymous in the 
context of health and safety. The danger of injury 
posed by a slippery floor, the sharp corner of a 
table, the blade of a knife or saw, or the point of 
needle represents a hazard. In contrast, the 
chance of acquiring a blood borne infection such 
as hepatitis B virus (HBV) or Human 
Immunodeficiency Virus (HIV) from a sharps injury 
represents a risk (4) (6). 
 
Contact with human remains present a hazard of 
developing infection. Microorganisms have been 
classified into four hazard groups according to the 
Safety, Health and Welfare at Work (Biological 
agents) Regulations 1994 on the basis of 
pathogenicity to humans, risk to persons working 
with microorganism, ex., laboratory workers, and 
transmissibility to the community, and availability 
of effective prophylaxis. 
HAZARD GROUP 1- An organism that is unlikely to 
cause human disease. 
HAZARD GROUP 2- An organism which can cause 
human disease and might be hazard to employees, 
although it is unlikely to spread to community, and 
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in respect of which there is effective prophylaxis or 
treatment available. 
HAZARD GROUP 3- An organism which can cause 
severe human disease and presents a serious 
hazard to employees and which may present a risk 
of spreading to community, though there is usually 
effective prophylaxis or treatment available. 
HAZARD GROUP 4- An organism which  causes  
severe human disease and is a serious hazard to 
employees and which may present a high risk of 
spreading to community and in respect of which 
there is usually no effective prophylaxis or 
treatment available. 
 
Infections in autopsy room may be acquired by 
one or more of the following routes: 

a. A wound resulting from an object 
contaminated with blood or body fluid or 
needle stick injury. 

b. Splash of blood or other body fluid onto 
an open wound or area of dermatitis. 

c. Contact of blood or other body fluids with 
mucous membranes of the eyes, nose or 
mouth. 

d. Inhalation and ingestion of aerosolized 
particles. 

Any procedure that may result in infection through 
one of these routes constitutes a hazard (6). 
 
The High Risk (of Infection) Necropsy 
Occupationally acquired infections, particularly 
“hazard group 3” risk infections, can have a 
devastating impact on the health care workers (7) 
(8). The principal biological risks faced by mortuary 
workers are the infections caused by 
Mycobacterium tuberculosis, the blood borne 
hepatitides, HIV, and agents responsible for 
Transmissible Spongiform Encephalopathies (TSE), 
such as variant Creutzfeldt-Jacob disease(v-CJD) 
(3). All of these pathogens retain their infectivity 
after death (9) (10) (11) (12). 
 
Such diseases are frequently asymptomatic and 
may be present without morphological evidence at 
necropsy (13). The presence of such pathogens 
may not become known until after gross 
examination (13) (14). 
 
It is important to have a brief overview of various 
infectious diseases to which the mortuary staff is 
exposed. 
 
Mycobacterium Tuberculosis 
Staff working in the mortuary is at high risk of 
occupational infection with M.tuberculosis.  
Pulmonary tuberculosis accounts for 

approximately 90% of cases and is acquired by 
inhalation of aerosols or dried material (15). 
Cutaneous infection accounts for 5-10% of cases, 
the bacillus being introduced into previously 
traumatized skin or via a skin puncture (16). 
Mucocutaneous transmission of tuberculosis has 
not been reported (15). There are well 
documented cases of tuberculosis developing after 
exposure at necropsy. The patient with 
tuberculosis may be more infectious at necropsy 
than during life (17). Kantor (13) observed a similar 
preponderance of nosocomial infection among 
postmortem workers. 
 
Hepatitis B and C 
Hepatitis B virus is the most transmissible of the 
blood-borne viruses.HBV is highly infectious and 
transmission can occur following exposure to 
extremely small volumes of infected blood (3). 
Infection with hepatitis B virus can produce a 
chronic infection that places the individual at risk 
of death from chronic liver disease or primary 
hepatocellular carcinoma. Increased risk of 
hepatitis B virus infection has been found among 
health care workers especially those having 
frequent contact with blood and/ or exposure to 
needles or sharp instruments (18) (19).  
 
The pathologists have been recognized as a high 
risk group for occupationally acquired hepatitis B 
virus because of their exposure to blood (20). The 
prevalence of HBV, HCV and HIV infection is higher 
in the cases examined by forensic autopsy & 
constitutes a higher percentage of drug addicts, 
particularly the intravenous users (CDC) (21). 
Surveillance of forensic medicine personnel or 
health care workers suffering sharp injuries 
suggests that the overall chance of acquiring 
infection by this route is about 5 %, although if the 
contaminating blood contains ‘e’ antigen (HBeAg), 
the risk of infection may be as high as 30% (CDC) 
(21). This virus is about 100 times more 
transmissible than HIV as blood borne as well as by 
aerosol. 
 
Hepatitis C virus infection is responsible for the 
majority of cases of parenterally transmitted Non-
A, Non-B hepatitis and is known to produce a 
persistent infection that is often associated with 
chronic liver disease (22). The transmission of 
hepatitis C virus is associated with direct 
percutaneous exposure to blood such as through 
transfusion of blood or blood products; 
transplantation of organs from infectious donors 
and sharing contaminated needles among 
injection drug abusers (23). Persons associated 
with postmortem examination and other health 
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care workers experiencing needle stick injuries are 
at a countable risk of acquiring hepatitis C 
infection. 
 
However, the risk of occupational acquisition of 
HBV is extremely low and indeed fell steadily 
between 1985 and 1993, largely as a consequence 
of routine pre-exposure vaccination among health 
workers (24). Staff who has not been vaccinated 
against HBV should not be engaged in post 
mortem work (25). 
 
In contrast, HCV is less infectious than HBV, but no 
vaccine exists. Occupational acquisition of HCV has 
been reported in health care workers and the rate 
of transmission after percutaneous exposure is 2-
10% (25) (26). 
 
Human Immunodeficiency Virus (HIV) 
The nature and the magnitude of the danger 
posed by AIDS to the world can be gauged by the 
reports that, it is killing six persons every minute 
worldwide; the figure is said to be rising every 
hour. 
 
Body fluids responsible for transmitting the HIV 
include blood, semen, vaginal secretions, 
cerebrospinal, peritoneal, amniotic, pericardial 
and synovial fluids. The greatest concern remains 
the dead body of undiagnosed patient. HIV 
serophobia has been documented among staff 
working in mortuaries handling high risk cases 
since the 1980s (27)  (28) (29) (30) (31). Although 
there is no evidence that HIV is readily acquired in 
the mortuary. The necropsy is a valuable 
investigation in patients who have died from AIDS 
because it permits clinic-pathological follow-up, 
elucidation of the descriptive clinical pathology 
and epidemiology of HIV disease, validation of end 
points in clinical trials, assessment of drug efficacy 
and toxicity, accumulation of tissue for further 
research, and medical education (27). 
 
Consequently, it is difficult to justify refusal to 
undertake the necropsies on patients with such 
infections (27) (32) . However, pathologists and 
other mortuary workers should not undertake 
such cases if they are themselves 
immunosuppressed and hence at risk of acquiring 
opportunistic pathogens from such cases. 
 
The HIV is of low infectivity as compared with 
other blood borne viruses such as Hepatitis B and 
C. Deep injury, visible blood on the device causing 
the injury, injury with a needle used in a vessel, 
and injury with hollow bore needle, all increase 
the likelihood of a larger inoculum of blood 

entering the recipient. Other factors such as 
penetration of needle through latex gloves also 
the risk of transmission (33). The first case of 
occupationally transmitted HIV infection was 
reported in medical literature in 1984 (34).  In the 
surveillance conducted by CDC, at least 54 health 
care workers in the USA have had HIV  infection 
developed after occupational exposure  (CDC) (35) 
.  
Postmortem samples have been reported HIV 
positive in about 6 to 15 % cases (36). The risk for 
infection among medical and laboratory personnel 
including mortuary workers is considered as low 
but resembles the rates for single contact 
heterosexual transmission (37). Infection risk due 
to needle prick is estimated at 0.3 to 0.5%. HIV 
does not survive for long periods with drying but 
postponement of autopsies in known AIDS cases 
does not eliminate risk of contamination by HIV. 
  
According to a report, viable HIV was isolated from 
blood obtained 16 days after death (38). Other 
studies have shown that viable HIV can be isolated 
from cranial bone, brain, CSF, lymph node, spleen 
and blood (39) (40) (41)   up to 5 days after death, 
when stored at 6°C. Outside the body, the virus is 
not hardy, and is inactivated by drying and by 
several disinfectants, including a 0.5% solution of 
sodium hypochlorite, 4% buffered formaldehyde 
solution, 50% ethyl alcohol, 1% glutaraldehyde, 3% 
hydrogen peroxide, phenolic compounds and 
iodophorcompound (32) (42) 
 
Transmissible Spongiform Encephalopathies (TSE) 
The risk of acquiring the prions responsible for 
transmissible spongiform encephalopathies 
including Creutzfeldt Jacob disease (v-CJD) is 
considerably less. The agents responsible for TSE 
are extremely resilient. They are not killed by 
formalin and resistant to routine methods of 
physical and chemical decontamination (43). Given 
the prolonged latency of these disorders, evidence 
of an occupational risk to a post mortem room 
workers remain circumstantial. 
 
Hazard Group 4 Risk Pathogens 
Performing autopsies on persons who have died of 
Viral Hemorrhagic Fever (VHF) poses even greater 
risk. Many pathologists and their assistants have 
died of autopsy transmitted Ebola, Marburg and 
Lassa hemorrhagic fevers (44). However, none of 
these persons were reported to be injured during 
dissection because of proper utmost care. 
 
Miscellaneous Infections 
Infectious aerosols are composed of air borne 
particles, which can remain suspended in air for 
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long periods of time. When inhaled, they cross the 
upper respiratory passages and reach the 
pulmonary alveoli. 
 
Aerosols are generated by aspirators, oscillating 
saws and water hoses, when applied to the dead 
bodies, even compressing and dissecting the lungs 
can give rise to infectious aerosols (45). One of the 
common organism to be transmitted through this 
route is M.tuberculosis. Others include rabies, 
plague, meningococcemia, Q fever, and anthrax. 
The cadaver is a potential source of infection with 
Streptococcuspyogenes. Such pathogens give rise 
to potentially curable disease but nonetheless may 
result in considerable morbidity (46). 
 
COVID-19 
In December 2019, the Chinese authorities found a 
new virus causing pneumonia whose cause was 
unknown. Later it was identified through genetic 
sequencing as Coronovirus (CoV). It is a very large 
family of viruses causing illness ranging from mild 
common cold to severe diseases as MERS-CoV and 
SARS-CoV. It can cause severe injuries in 
immunodeficient individuals or those with 
suffering from other co-morbid conditions. 
 
It was later named as novel coronavirus COVID-19. 
It can spread from an infected person to another 
through close contact. It can survive over surfaces 
also that helps in it transmission worldwide and 
causing a pandemic. During postmortem 
examination it can spread by aerosols and all the 
procedure which produce aerosols should be done 
carefully (47). 
 
B. Dangerous foreign objects 
The body may contain objects whose presence 
may or may not be known at the start of the 
examination, and which may be hazardous to the 
pathologist and the co- workers. The following are 
the three specific areas which are to be focused. 
 
Hidden Sharp Objects 
The body may contain “occult” sharps. Such 
objects may be a legacy of previous medical 
intervention, as in the case of vena-caval 
(Greenfield) filters, the presence of which may not 
be documented in medical notes. The fine 
anchoring points of the filter are sharp and may 
cause puncture wounds (48). Sharp objects within 
the body may alternatively be a consequence of 
the patient’s lifestyle. The staff performing 
autopsies on those with a history of intravenous 
drug use must be aware of this potential (albeit 
rare) hazard. Radiographic screening has been 

suggested for cases where retained needle 
fragments are suspected (49) (50). 
 
Implanted Cardioverter Defibrillators 
These devices are used in the treatment of 
malignant tachyarrhythmias such as ventricular 
tachycardia and ventricular fibrillation (50). These 
devices are similar to cardiac pacemakers. It is 
clear that such devices can discharge after the 
patient’s death and at necropsies. It is 
recommended that care is to be taken to 
deactivate these devices (ideally, done by the 
manufacturer or, if unavailable, with a doughnut 
shaped magnet placed over the pulse generator) 
before handling them (51) (52). As with cardiac 
pacemakers, the batteries with such devices can 
detonate when heated and therefore implanted 
defibrillators must be removed from the bodies 
that are to be cremated and must not be disposed 
by incineration. 
 
Exploding Bullets 
Those working in mortuaries where deaths as a 
result of shootings are investigated face the 
potential hazard that the deceased was shot with 
explosive ammunition. Such bullets are designed 
to fragment upon contact with the victim, thus 
slowing the bullet and imparting more of its kinetic 
energy to the body. In addition to causing severe 
injury to the victim, such bullets pose a hazard to 
the surgeon and the pathologist if they fail to 
explode (53). In cases where explosive ammunition 
is suspected, goggles should be worn and long 
handled instruments used to minimize the risk of 
injury to eyes and fingers. Once removed, the 
bullet must be handled with rubber coated 
forceps, kept in padded container to shield it from 
excess vibration and heat, and must be kept away 
from sources of microwave radiation (53) (54). 
 
The Contaminated Body 
The staff involved in the postmortem should be 
aware that, on rare occasions, they may be faced 
with a request to undertake a necropsy on a body 
that had been contaminated either chemically or 
radioactive sources. 
 
Chemical Contaminants 
The hazard posed by chemical contaminants at 
necropsy focuses primarily on the necropsy of 
patients who have died of cyanide poisoning. The 
cyanide liberated from such bodies may poison 
postmortem personnel (55). The occupational 
exposure to cyanide can be minimized by 
performing the necropsy in a well ventilated 
environment, using down draught ventilation. 
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Occupationally acquired organophosphate 
(Malathion and Parathion) toxicity has been 
reported among health care workers who failed to 
take appropriate precautions (56). 
 
Formaldehyde is the most common toxic agent to 
affect the autopsy personnel. It is highly volatile 
and causes irritation of the eyes, mucous 
membranes and skin (57). Long term exposure has 
also been associated with an increased risk of all 
cancers, particularly the cancer of lung (58). 
 
Radioactive Contaminants 
Bodies may be contaminated by radioactive 
materials deliberately, as a consequence of 
medical treatment (59) or as a consequence of the 
explosion of atomic devices or working in the 
nuclear industry (60). There are reports of cases of 
pathologists receiving excessive radiation after 
autopsying such bodies (61). Rubber gloves reduce 
β radiation very much, but not the δ radiation 
from the isotopes (NCRP) (62). 
 
Precautions/ Minimising The Risks 
The safety standard universal precautions are 
meant to apply to blood, semen and vaginal 
secretions as well as to cerebrospinal, synovial, 
pleural, peritoneal, pericardial and amniotic fluids 
but they do not apply to feaces, nasal secretions, 
sputum, sweat, tears, urine and vomitus unless 
they contain visible blood (63). 
 
Entry to postmortem examination room should be 
restricted except for experts and workers who are 
trained in handling the infected material. The 
experienced persons should preferably conduct 
the postmortem examination. Immunosuppressed 
or immunodeficient individuals and individuals 
who have uncovered wounds, weeping skin lesions 
or dermatitis should not perform the autopsy. 
 
The autopsy room should be of size sufficient to 
accommodate the workload without overcrowding 
and the design of the room and equipment should 
be such as to permit free movement and easy and 
thorough cleaning and disinfection of autopsy 
tables, dissecting surfaces, floor, walls etc. 
 
Proper personnel protection involves personal 
protective equipment, engineering, work practice 
etc. The protective gear used and the procedures 
followed so as to protect the health care workers 
were formerly termed Body Substance Isolation 
Procedures or Universal Precautions. Now, these 
are combined into Standard Precautions, which 
are developed to reduce the transmission of all 
pathogens from moist body substances. 

The guidelines by the Royal College of Pathologist, 
London on post mortem practices recommend 
that mortuaries must adopt health and safety 
protocols for the performance of post mortem 
examination on cadavers known or suspected to 
be infected with a hazard group 3 pathogen. The 
basic principles include: 
 
Immunization: All staff involved in the necropsy or 
coming in contact with materials derived from it 
should be vaccinated against tetanus, poliomyelitis 
(6), tuberculosis (15) & hepatitis B (25). 
 
Pre-Necropsy Testing: This should be considered 
in cases where there is a reason to suspect that 
the body may be infected with a previously 
undetected category 3 pathogen. 
 
Clothing: The currently recommended clothing for 
performing (all) necropsies include; a cap/hood 
that completely covers the hair, eye protection 
(ideally a visor that provide full face protection), a 
face mask (a tight fitting N-95 necessary for cases 
of TB), surgical shirt and trousers, water proof 
boots (ideally with steel toecaps to prevent 
penetration by sharps dropped), a full length 
gown, a water proof long apron and a pair of 
gloves.  Additional protection can be obtained by 
wearing a gauntlet on the non- dominating hand. 
Such gauntlets , made of metal mash (32) (64) (65) 
or Kevlar (66) provide protection against cuts but 
will not prevent needle stick injuries. 
 
Aerosol Formation Reduction 
This is essential for reducing the risk of acquiring 
airborne infections such as tuberculosis and 
enteric pathogens (67) (68) and for necropsies on 
patients suspected of having HIV or TSE. Down 
draught ventilation tables reduces the particle 
transmission of microorganism (68) (69)and have 
the added advantage of reducing odors. The 
hazards for the formation of aerosols relate 
principally to the use of power saws and opening 
of intestines (which should be performed under 
water). Care should be take when removing, 
handling and/or washing organs to avoid splashing 
and aerosol formation. High pressure water sprays 
should not be used. 
 
Equipments:  The equipment’s used to perform 
the necropsy should be kept to a minimum, and be 
kept in clear view at all times. Scalpels and scissors 
with pointed ends should not be used (27) (29). 
Instruments especially sharps should never be 
passed from hand to hand. For necropsies on 
patients where a TSE is suspected, disposable 
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instruments should be used. Non- disposable 
instruments require prolonged disinfection (32). 
 
Circulators: Necropsies on patients suspected or 
known to be infected with a category 3 risk 
pathogen should involve minimum staff during the 
procedure. In Practice, the pathologist and 
technical staff are “dirty” whereas the circulator 
avoids direct contact with potentially infected or 
contaminated tissues, fluids, and surfaces  and 
remain”clean” (69). The roles of the circulator 
include labeling specimen containers, completion 
of paper work associated with specimens, 
recording organ weights, and other notes 
described by the prosector, adjustment of 
overhead lighting, monitoring the practice of the 
prosector and technical staff to ensure that health 
and safety guidelines are followed, liaison 
between the prosector and clinicians, so that the 
contaminated prosector does not have to handle 
clean surfaces such as telephone receivers (70). 
 
Safe Sharp Practice: It is essential that a safe sharp 
practice is meticulously followed at all times. 
Hazards are posed both by equipment used to 
perform the necropsy like scalpels, scissors, 
needles, and saws and by the body itself with bone 
fragments and unsuspected objects within the 
body. For reconstruction of the infected body it 
has been documented by the authorities that 
sutures should not be used instead, the body is to 
be closed with staples , tissue adhesives or even 
left unreconstructed and sealed in a leak  proof 
body bag (5) (29). 
 
After the autopsy is complete and the gloves are 
removed, it is essential to thoroughly wash the 
hands as unapparent defects may appear in the 
gloves during use and may lead to contamination. 
 
All the exposed personnel should have access to 
appropriate health – care facilities at the earliest. 
Autopsy personnel should have baseline blood 
tests and tuberculin skin tests at the time of 
employment and a periodic retesting should be 
undertaken at regular intervals. Immunization 
awareness and resources should be provided. 
 
The autopsy rooms should be separated from the 
administrative part of the mortuary. Separation 
prevents the employees and other persons not 
participating in the postmortem examination from 
being exposed to various pathogens. 
 
Standard Precautions for mortuary staff and 
funeral directors and staff handling human 
remains  

The use of Standard Precautions in the handling of 
all human remains is of utmost importance in 
preventing the spread of infection, since it is not 
possible to rule out an underlying infection in 
every case. 
 
The most effective means of diminishing the risk of 
infection are as follows:     
1. Hygienic practices 
No eating, smoking or drinking should be 
permitted or any other action that will bring the 
hands into contact with the face within the work 
areas that involve handling of remains, 
embalming, etc. 
 
Thorough hand hygiene should be done with liquid 
soap and running water or decontamination by 
using an alcohol-based hand gel. 
 
2. Protective clothing 
Protective clothing must be provided for use in the 
workroom and be used at all times. This includes:   
waterproof aprons, gowns, gloves, overshoes or 
Wellington boots, appropriate eye protection. 
Disposable gloves should be used in the handling 
of all bodies. 
 
Facilities must be provided for storage, cleaning 
and safe disposal of protective clothing after use. 
Work clothes must not be worn outside the 
premises. Shower facilities should be available. 
 
3. Standard Operating Procedures 
Employers should have written safety policies and 
Standard Operating Procedures (SOPs) which 
should be read by all staff who enter the 
workrooms. Employers should provide training in 
Standard Precautions. Employees are expected to 
follow infection prevention and control guidelines 
and policies issued by their employers and to 
maintain high standards of personal hygiene. 
 
4. First Aid Box 
A  First Aid Box and an eye wash station must be 
provided.   
 
5. Sharps 
Sharp instruments and needles must be handled in 
accordance with the instructions to ensure the 
maximum protection from injury for those 
handling them. An approved sharps container 
conforming to UN 3291 or BS 7320 standards 
should be placed next to the body before any 
sharps are used. Extreme care must be exercised 
during the use and disposal of sharps. The use of 
disposable blades and needles is recommended 
and should be disposed off by the person who 
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uses them. Needles should not be resheathed 
prior to disposal into approved sharps containers. 
These should never be over filled, and should be 
closed when at two-thirds capacity. 
 
6. Accidents 
All accidents in the workroom must be reported at 
once to the supervisor and recorded in the Risk 
Incident form. This is particularly important with 
sharps injuries. 
 
7. Immunizations 
Staff members should be fully immunized against 
poliomyelitis, tuberculosis, tetanus and hepatitis B 
and should keep a record of details of this 
information.  
 
8. Spillages 
Spillages of blood or other body fluids should be 
cleaned up promptly by using gloves and plastic 
apron. Small blood spills except urine spills should 
be soaked up by using chlorine releasing granules 
and disposable paper towels. The chlorine fumes 
can be released coming in contact with urine that 
can cause respiratory problems. The granules or 
towels should be scraped/soaked up and placed in 
a healthcare risk yellow waste bag. The area 
should then be cleaned with a detergent solution 
and dried. For general cleaning of the 
environment, a good quality detergent and hot 
water is preferred. 
 
9. Hazards involved in the handling of personal 
effects 
Great care must be taken by any staff involved in 
checking bodies for personal effects. Tongs should 
be used to remove items from pockets, as in some 
situations pockets may contain items such as 
syringes. Any such items found on the person 
should be made safe by placing in an appropriate 
sealed container and sent with the body for 
postmortem examination and analysis. 
 
Cleaning of instruments 
The following precautions need to be taken with 
the cleaning of instruments: 
• Instruments used for post-mortem or embalming 
procedures must only be used for these purposes. 
They must not be re-used for procedures on living 
patients. 
•Sharps used in post-mortem and embalming 
procedures should be single use and disposed of 
appropriately after use. 
•The use of an automated washer disinfector to 
clean instruments is strongly recommended. 

•   In case of non-availability of automated washer 
disinfector, the following steps should be followed 
when washing instruments by hand: 
 
Cleaning of instruments must be done in a 
dedicated sink (i.e. not a hand washing sink) using 
appropriate PPE (including gloves, waterproof 
apron and eye protection. 
 
Instruments should be cleaned of debris in warm 
(not hot) water and detergent and soaked in a 
solution of an appropriate disinfectant (0.1% 
hypochlorite solution). They must be kept fully 
immersed while being cleaned, to avoid 
generating splashes or aerosols. Once cleaned, the 
instruments should be rinsed by immersing them 
in clean water.  
•   Instruments must not be sharpened by hand. It 
is important to emphasize that there is a risk of 
injury to the user when washing instruments by 
hand and, again, the use of an automated washer 
disinfector is strongly recommended. 
 
WHO recommend soaking in a 0.1% hypochlorite 
solution (i.e. 1 in 10 dilution of household bleach) 
in a plastic container (hypochlorite reacts with 
metal containers) for 10 minutes. This should be 
sufficient for routine mortuary work, embalming 
and most post-mortems. However, where there is 
a risk of CJD or other TSE, decontamination 
procedures should follow the recommendations of 
the CJD guidelines, “Guidelines on Minimizing the 
Risk of Transmission of Transmissible Spongiform 
Encephalopathies in Healthcare Settings (2004). 
 
Recommended biosafety and infection control 
measures for COVID19 autopsy: 
Autopsies on decedents known or suspected to be 
COVID-19 cases should be conducted in Air borne 
Infections Isolation Rooms (AIIRs) that are at 
negative pressure and have a minimum of at least 
6 to 12 air changes per hour (ACH) for existing 
structures. It must have an air exhaust directly 
outside through a high efficiency particulate 
aerosol (HEPA) filter. 

 The Aerosol Generating Procedures 
(AGPs) such as oscillating bone saw usage 
should be avoided for known or 
suspected COVID-19 cases. An alternative 
cutting tool such as hand shears can be 
used.  

 The number of personnel working in the 
autopsy suite at any time should be 
minimum to conduct the autopsy safely. 
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 A bio-safety cabinet must be used for the 
handling and examination of smaller 
specimens and other containment 
equipment. 

 The handling of needles and sharps must 
be used cautiously. 

 Disposal of contaminated sharps in 
puncture-proof, labeled, closable sharps 
containers must be ensured. 

 A logbook including names, dates, and 
activities of all workers participating in 
the postmortem and cleaning of the 
autopsy suite should be kept to assist in 
future follow up, if necessary. (CDC) (71). 

The recommended PPE to be used during 
autopsy procedures of COVID 19 are as 
follows: (CDC) (72). 

 Double surgical gloves interposed with a 
layer of cut-proof synthetic mesh gloves 

 Fluid-resistant or impermeable isolation 
gowns and waterproof aprons 

 Goggles or face shield 
 NIOSH-approved disposable N-95 or 

higher respirator 
o Powered, air-purifying 

respirators (PAPRs) with HEPA 
filters that provide worker an 
increased comfort during 
extended procedures. 

o Surgical scrubs, shoe covers, and 
surgical cap should be used per 
routine protocols. (OSHA) (73).  

Conclusion  
The identification of the agents responsible for 
risks and hazards is of utmost importance. There is 
a need to identify the practices that results in 
infections and exposes the personnel to various 
hazards in postmortem procedures. Emphasis is 
required to avoid the risks and prevent the spread 
of infection hazards. The Adherence to proper 
SOPs and effective maintenance of aseptic 
conditions by sterilization techniques can reduce 
the risk of infections and hazard to all the 
personnel’s involved in mortuaries.  
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Abstract 
Prevention of medicolegal case by proving Patient’s contributory 
Negligence beforehand, by keeping betel nuts in mouth while sleeping, 
as bad habit documented in social history of patient,  is better option, 
than fighting these allegations in the consumer courts, to prove our 
innocence as health care provider, filed mostly under Consumer 
Protection Act. We are presenting an interesting case reported in our 
Emergency, brought in critical state, rescued by logical approach in 
diagnosing, and recovered after bronchoscopic removal judiciously. 
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Introduction 
Areca nut is considered to be the fourth most 
commonly used psychoactive substance after 
tobacco, alcohol and caffeine and more than 10% 
of the World’s population chew it regularly more 
commonly in Asian countries. This widespread 
habit was associated with aggressive marketing 
strategies, easy availability and illiteracy. The 
major constituents of the nut are carbohydrates, 
fats, proteins, crude fiber, polyphenols, alkaloids 
and mineral matter. Polyphenols (flavonols, 
tannins) are responsible for the euphoria and 
astringent taste of the nut. Alkaloids are the most 
important biologically active ingredients. There are 
six identifiable alkaloids viz arecoline, arecaidine, 
guvacine, guvacoline, nicotine and piperidine. 
 
Case Report 
A 50yr old diabetic hypertensive male was brought 
in ER in midnight from another Hospital in gasping 
state with cyanosis in lips & nails.  
 
Vitals not recordable, RBS=119mg/dl.  Immediately 
CPR started, Airway Secured & intubated with 
Endotracheal tube in Emergency Room.  

There was one month history of shortness of 
breath, fever, productive cough and recurrent 
admissions in past one month in nearby Hospitals. 
 
After 15min of CPR , Patient achieved Return of 
Spontaneous circulation (1). 
 
Airway was secured, Breathing rate was 6/min (2) 
with SPO2 = 58% on room air,  
 
Circulation- carotids pulses were feeble, HR= 
130/min- PEA. 
 
BP=90/50mm Hg. Temp- Afebrile,  
 
Chest – Right sided crepts & bronchial breath 
sounds, Right side chest rise reduced  
 
CVS – S1, S2 were normal. Per Abdomen – soft, 
non-tender 
 
No injury or injection marks were noted. 
 
ABG having lactic acidosis with CO2 retention 
PCO2= 68% 
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Fig. 2. Portable Xray revealed right sided pneumonia
Chest revealed foreign bodies of betel nut pieces in distal bronchus 
 

 
Fig 2.   ISTOLS Toxidromal Approach to identify unknown toxicity
 
History  
On detailed History from patient’s son, he 
reported that his father has bad habit of keeping 
betel nuts in his mouth 24hrs, even during his 
sleep.  
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. Portable Xray revealed right sided pneumonia. Virtual Bronchoscopy by #D reconstruction of HRCT 
Chest revealed foreign bodies of betel nut pieces in distal bronchus (2)  

ISTOLS Toxidromal Approach to identify unknown toxicity

On detailed History from patient’s son, he 
reported that his father has bad habit of keeping 
betel nuts in his mouth 24hrs, even during his 

Foreign body aspiration into the airways is a 
common occurrence in inebriated conditions, 
paediatric age group and or loss of cough reflex. 
Acute symptoms, often times are recognized and 
medical assistance is sought. Subtle aspirations, 
unrecognized and stationed for longer time in the 
abode of airways pose variegated clinical picture.
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Foreign body aspiration into the airways is a 
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Subtle aspirations, 
unrecognized and stationed for longer time in the 
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Fig. 3. Virtual Bronchoscopy by #D reconstruction of HRCT Chest revealed foreign bodies of betel nut pieces in 
distal bronchus 
 
 

 
Fig. 4. Betel nut pieces removed by bronchoscopy 
 
Table 1: Reversible causes of Cardiac Arrest (1) 
6H 6T 
H-Hypoxia 
H-Hypovolemia 
H-Hyperkalemia/Hypokalemia 
H-Hydrogen ion acidosis 
H-
Hypothermia/HyperThermia 
H-Hypoglycemia in child 

T-Toxins- Opioids, 
Opiates 
T-Tamponade of 
Heart 
T-Thrombus 
CAD/PE- Pulm 
Embolus 
T-Traumatic 
(Blunt Chest 
Trauma) 
T-Tension 
Pneumothorax 
Lung 
T-Trapped nuTs 
in Airway 

 
Course in Hospital: Patient was admitted in ICU 
and treated with injectable Antibiotics. Patient 

underwent multiple sessions of Bronchoscopic 
removal of betel nut pieces (Figure 4).  The 
procedures were uncomplicated and well 
tolerated. Neurology review was taken, in view of 
Hypoxic Brain injury. Patient was tracheostomised 
later. Patient showed improvement with IV 
antibiotics and discharged in stable condition after 
10 days of hospital stay. 
 
Case Discussion 
Patient presents in altered mental status like a 
nut  case (slang term for psycho).History of 
consuming different types of Nuts  as food 
supplements. It was difficult to diagnose the 
underlying disorder (hard nuts  to crack) 
 
Patient’s bad habit of keeping nuts  in mouth, led 
the complication of aspiration, setting an example 
of contributory negligence in his own sickness, ( 
and thus a nut  case too). 
 
Although Foreign Body Aspiration (FBA) is 
uncommon in adults, clinicians must be aware of 
their likelihood. History of aspiration seems to be 
the most common predisposing factor. Extra 
hazard components incorporate injury with loss of 
cognizance, hidden aspiratory infection, 
endotracheal intubation, dental surgical methods, 
psychiatric sickness and narcotic or liquor abuse. 
The symptoms of FBA can be very vague, ranging 
from chronic cough, wheeze and dyspnoea to 
haemoptysis. In cases of long standing and 
neglected foreign bodies one has to be careful, 
because of the possibility of complications like 
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Pulmonary infections, lung collapse, lung 
abscesses may occur. 
 
Medicolegal Rhyme for the above case described:  
Areca Catechu - Betel Nuts Nut  case in ER:  
 
ISTOLS Toxidromal Approach by Indian Society of 
Toxicology (IST) in Managing Botanical 
Emergencies due to Areca Catechu - Betel Nuts 
 
Please watch Online to our Audiovisual Case (3) on 
youtube: 
https://www.youtube.com/watch?v=RkT542Gv3X
M&t=1s and Read case narrated in Toxic Rhymes 
by of IST below: 
 
Betel-Nut abuser came in our Medanta 
Emergency, as a Nut Case, challenging us, to 
diagnose & treat, instead; 
As patient brought in ambulance, landed up in 
altered mental status, like a hard nut to crack, as 
already said.  
When we recognized the critical condition of 
patient, in gasping state, with life threatening 
status, looked really sad;  
If patient would have got slightly late in reaching 
Hospital, it would have caused hypoxic damage 
brain-dead. 
Bad habits created this sudden emergency, to 
patient with grave complication, of bringing him to 
Death Bed;  
Due to mere ignorance & gross negligence by 
patient himself, of sleeping with betel-nuts inside 
his buccal pad; 
Patient’s sons begged to ER physicians, to do 
everything in best possible manner for saving their 
dying dad; 
Patient was Middle Aged, with his parents, 
grandparents, uncle & aunt, consoling his family, 
wife & young lad; 
As Health care providers did their job in rescuing 
vital organs to save victim’s life, while relative’s 
Tears Shed; 
Chest Radiography on bedside reported complete 
white out, of one sided lung due to airway 
blockage, it had; 
Betel nut aspiration pneumonia was confirmed 
with High resolution Computer Tomography of 
dose 700 Rad; 
After endoscopically removing betel nut  piece 
blocking airway, thus saving life of his negligent 
act, Doctors felt Glad; 

Thus, we prevented medicolegal case against us, 
by proving contributory Negligence by culprit’s bad 
habit, unclad; 
Patient in spite of well educated & family man, had 
become an Addict of tobacco coated Betel Nuts 
Fad; 
Bad habits of chewing tobacco laced betel nuts  
are believed, but not surprisingly, just the domains 
of Nomad; 
Movie stars unethically promote commercials for 
selling saffron laced betel nut - केसर (adding a dot 
makes it कसर), in TV Ad; 
And these attractive colours of packets with 
fragrant flavours, become habit forming in 
youngsters, going Mad; 
Modern norms to socialize, under peer pressure, 
motivate on addictive drinking, chewing, smoking, 
vaping to add;  
Youngsters forget, that they go to institutions to 
learn know-how a skill, with chief goal is to earn 
for Bread; 
We need to re-emphasize on developing habits of 
keeping oral hygiene, as Take home Message on 
Stamp Pad; 
 
Conclusion 
The case report stresses the importance of history 
taking. One of the redeeming features of this case 
is; he did not showed any signs of Areca nut 
toxicity. His morbidity was aspiration pneumoniaof 
the Areca nut pieces swallowed into the lungs 
during deep sleep. This was removed under direct 
vision with bronchoscopy after relevant 
investigations. 
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Letters to the Editor 
 

Stop Making Children Criminals 
 
Every child has a right of equality, dignity and 
respect; irrespective of sex, religion, race, disability 
and citizenship. The United Nations Convention on 
the Rights of the Child (CRC) defines a 'child' as a 
person below the age of 18, unless the laws of a 
particular country set the legal age for adulthood 
younger.  
 
This letter critically analyse: 

- Juvenile justice: concepts of working with 
children in conflict with the law  

- To understand the types of protection 
and rights children who are in detention 
are entitled to and explore the negative 
effects of detention on children 

 
According to Indian Penal Code (IPC) no person 
can be held criminally responsible for an act 
committed while he or she was under the age of 
seven (IPC, Sec 82) and no person can be held 
criminally responsible for an act committed while 
under 12 while of “immature understanding” 
when he or she “has not attained sufficient 
maturity of understanding to judge the nature and 
consequences of his conduct on that occasion.” 
(IPC 1860, Sec 83) 
 
Misuse of CRC General Comment No. 10 on 
children's rights in juvenile justice (2007) has 
been reported by Child Rights International 
Network (CRIN) which leads to lowering 
the minimum age of criminal responsibility (MACR) 
means younger children could be subjected to any 
criminal legal proceedings. Although, MACR: 
children younger than that age, cannot be formally 
charged with an offense or subjected to any 
criminal legal proceedings even if they have 
committed a criminal offense. In our scenario it 
can be seen in cases where there is absence of 
birth certificate or other authentic document to 
prove exact age.  
 
Juvenile justice: concepts of working with 
children in conflict with the law: Articles 37 and 
40 of the UNCRC deals specifically with the 
administration of juvenile justice. No child shall be 
deprived of his or her liberty unlawfully or 
arbitrarily. The arrest, detention or imprisonment 
of a child shall be in conformity with the law and 
shall be used only as a measure of last resort, and 

for the shortest appropriate period of time.' As the 
processes of arrest, trial and custody destroy the 
childhood, they get denied to family life, 
education, care, protection and play. Many of 
them rarely get the chance of rehabilitation and 
reintegration into society. Further discrimination 
against these children who had been in conflict 
with the law, along with dearth and poverty, limit 
their opportunities for developing into active and 
contributing adult citizens. 
 
Types of protection and rights children who are in 
detention: A child is deprived of liberty when he or 
she is placed in any form of detention or 
imprisonment in a public or private setting, from 
which the child is not permitted, by order of any 
competent authority, to leave at will. This includes 
any form of residential placement including police 
lock-ups, training schools, borstal institutions, 
treatment centers, reform schools, education and 
reeducation centers, remand homes, training 
centers, specific juvenile facilities, or adult 
correction facilities, including high-security 
institutions.  
 
Rights of Children in Detention: Right to legal and 
other appropriate assistance, Right to challenge 
the legality of the deprivation of liberty, Right to 
not be placed in adult detention facilities, Right to 
maintain contact with their families, Right to 
education treatment and care, Right to protection 
from all forms of physical, mental and sexual 
violence   
 
Criminalizing children not only causes continuing 
detriment to the overall development of children 
but also emboldens a spiral downwards by 
children into further offending and increasingly 
violent offending which often extends into 
adulthood. It is the duty of society to beat the 
devil out of children by preventing upholding 
lingering beliefs in original sin.  
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Preparing a Manuscript for Submission to 
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should be sent to: 
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Ethics, Trauma & Victimology by email at 
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frequently and not in every issue. 
 
General Principles 
The text of observational and experimental articles 
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and Discussion. 
 
This so-called “IMRAD” structure is not an 
arbitrary publication format but rather a direct 
reflection of the process of scientific discovery. 
Long articles may need subheadings within some 
sections (especially Results and Discussion) to 
clarify their content. Other types of articles, such 
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need to be formatted differently. Electronic 
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the like only in the electronic version. Double 
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the title page, abstract, text, acknowledgments, 
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comments and queries directly on the paper copy. 
If manuscripts are submitted electronically, the 
files should be double-spaced to facilitate printing 
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