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EDITORIAL

Disinfection and biomedical waste management: Mortuary practices during COVID-19

Tanuj Kanchan', Navneet Ateriya’, Vikas P Meshram'

1 Department of Forensic Medicine and Toxicology, All India Institute of Medical Sciences, Jodhpur, Rajasthan

2 Department of Forensic Medicine and Toxicology, All India Institute of Medical Sciences, Gorakhpur, Uttar Pradesh

The World Health Organization (WHO) declared the COVID-
19 outbreak as a "pandemic" on 11 March 2020. Till date,
crores of cases have been registered across the world, and India
stands second behind the USA with more than 90 lakhs cases
till date. COVID-19 pandemic has warranted an overwhelming
response from the administrators and health care workers.
Significance of infection prevention and control practices have
been emphasized from the beginning, and various protocols
have been evolving for the management of COVID-19
infections. Strict infection prevention and control protocols
have been advocated during the clinical management for the
patients as well as for the dead body management. Mortuary
premises are an integral part of the hospital set up in the
management of COVID-19 pandemic. Critical tasks like dead
body handover and autopsy in COVID-19 suspect/ confirmed
cases are being carried out in the mortuaries. Considering that
the mortuaries in India are resource depleted, strict adherence to
infection prevention and control practices and proper
biomedical waste management is crucial." Forensic
pathologists, as well as mortuary staff, must be well acquainted
with all such protocols.

Novel coronavirus transmission occurs mainly through
respiratory droplets, aerosol, contact with other secretions of
the body and fomites. Mere dead body handling is considered a
moderate risk procedure. Once the dead body is packed in the
impermeable body bag, and the bag is disinfected externally,
the chances of transmission of the infection are minimized.
Autopsy on the COVID 19 positive body is considered a high
risk procedure due to aerosol-generating procedures involved
and exposure to various secretions. Asymptomatic transmission
of COVID-19 is another grave issue where the infection can
spread to others without any warning sign, thus, making the
medical practitioners and other staff working in the mortuary
vulnerable to infection. Novel coronavirus can survive in a dead
body for some time after the infected person has died. It has
durable survivability and resistance to cold environments, and
the deceased may have a large amount of virus load.”
Additionally, sharp instrument injury and body fluid spray
contact can increase the risk of exposure to infection to
healthcare workers. Hence, it is recommended to use full
complement Personal Protective Equipment (PPE) for all
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autopsies in this COVID 19 pandemic.' During the autopsy
procedure, there can often be the spillage of the fluids on the
surrounding floor. Tissue handling for sample collection and
preservation also pose the risk of transmission. Hence, along
with personal protection, environmental cleaning is also equally
critical.

Cleaning of the mortuary complex should be done by dedicated
staff wearing PPE according to guidelines for waste disposal.'
Before starting disinfection, the area should be sealed off after
wearing appropriate PPE kit. All the buckets, jugs, or any other
equipment used for cleaning should be rinsed with hot water.
Sodium Hypochlorite (1%) is the preferred disinfectant for
cleaning purposes. The solution has to be freshly prepared and
should be allowed for at least 10 min of contact period with the
surface. If 1% sodium hypochlorite is not available, 70%
alcohol can be used as a disinfectant agent for mopping the
surroundings, particularly over the metallic surfaces. The
disinfectant should not be sprayed over the surface; instead, an
application can be made using a damp cloth. The sweeping
movement should be slow and steady without any splash to
prevent aerosols generation.’

Cleaning should always be proceeded in a top-to-down
sequence, i.e., ceiling, walls, then the floor based equipment,
and lastly, the floor. Dip the mop only once in the cleaning
solution, as dipping it multiple times may re-contaminate it. It
is crucial to change solutions for every room, however frequent
solution change can be done in heavily contaminated areas such
as autopsy hall. Mopping and wiping of all accessible surfaces
of floor, furniture, fittings, windows, and mattresses should be
done with a 1% hypochlorite. All high touch surfaces such as
door handles, knobs should also be wiped. All curtains or
fabrics should be washed with hot water (at least 70°C) for at
least 25 minutes with detergent or bleach. All the equipment
used for cleaning purpose should also be disinfected by soaking
in 1% hypochlorite solution. The cloth/absorbent used for
mopping is to be discarded in biohazard bags after the
disinfection procedures. Special attention must be given to body
storage chambers, autopsy hall, and the movement area of a
dead body inside the mortuary complex. The floor of such areas
should be disinfected with 1% sodium hypochlorite and
detergent. Three buckets, each of them containing detergent,
1% sodium hypochlorite, and plain water, are required. First,
mop the floor with the detergent solution and warm water.
Squeeze the mop with plain water and let the floor dry. After
drying, mop the area with 1% sodium hypochlorite. Remember,
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all the mopping and cleaning should be done from the far
corner of the room towards the door. Alternatively, cleaning can
be done by using cleaning agents one after another in three
different buckets, each containing 50 gm surf in 10L water,
plain tap water, and 100 ml phenyl in 10L water, respectively.
Final mopping should be done with the fourth bucket
containing a 0.5% sodium hypochlorite solution. All spill areas
in the autopsy hall or body storage chambers must be first
disinfected with 1% sodium hypochlorite and leave it for 10
minutes. Larger spills can be decontaminated with 10% sodium
hypochlorite solution with a contact period of 15 minutes.*’

General cleaning of the floor can be done with hot water and
detergent solution; however, if the supply of 1% sodium
hypochlorite is adequate, it can be used at any time. Phenol is
another agent that can be used for cleaning areas like office
rooms/staff rooms and toilets. Scrub floors with hot water and
detergent followed by cleaning with plain water. Cleaning of
telephone, light switches, lockers, tables, cupboards, wardrobes,
benches, shelves, chairs, and other furniture should be done by
using detergent and warm water by damp dusting. Care must be
given while cleaning light switches; cloth must be damp, not
wet to avoid any mishappening. Mirrors and glasses should also
be disinfected and cleaned with water and detergent solution by
damp cloth. Clean the surrounding areas of mirrors also.
Another forgotten area but the important one is the cleaning of
toilets. Toilet pot and floor should be washed with 1% Sodium
Hypochlorite. Scrub with the recommended agents and the long
handle angular brush and allow to dry. Other areas of the toilet,
such as Taps, sink, soap dispensers, etc. should be cleaned with
hot water and detergent solution.

The frequency of cleaning depends on whether the area is high
touch surface or low touch surface, as well as the flow of
COVID-19 positive/suspected cases in the mortuary complex.
Cold storage chambers and autopsy hall are high touch areas
due to the handling of suspected dead bodies. These areas
should be disinfected every 1-2 hours. High touch surface also
includes door handles, knobs, telephones, call bells, light
switches, and walls around the toilet. Such surfaces should be
disinfected every 1-2 hours present in the cold storage rooms
and autopsy halls and every 2-3 hourly in other areas of the
mortuary complex. For low touch surfaces such as walls,
mirrors, etc. in the areas where there is no flow of suspected
cases, mopping should be done 3-4 hourly."

Biomedical waste management in the mortuary is necessary to
prevent further exposure to the infectious agent. The generation
of biomedical waste during the autopsy should be avoided as
far as possible. The safe handling and disposal of biomedical
waste generated during the autopsy needs to be ensured.
Separate color code bins should be kept as per Biomedical
Waste Management Rules, 2016, for proper segregation of
waste. As an additional precaution, double-layered bins/bags

should be used for waste collection to provide strength as well
as minimize leakage while dealing with COVID-19 suspected
dead bodies. Such bins should be labelled as "COVID-19
waste" and should be stored separately. Maintain a separate
record of biomedical waste generated from COVID-19
autopsies. The (inner and outer) surface of containers used for
storage of COVID-19 waste should be disinfected with a 1%
sodium hypochlorite solution daily. Donning and doffing should
be done with utmost care in designated areas. All the PPEs
should be discarded in the red bin after proper disinfection,
packaging, and labelling. Goggles/Face shield should be first
immersed in a 0.5% sodium hypochlorite solution (freshly
prepared) for 10 minutes, followed by drying and wiping with
70% alcohol swabs. All used PPEs should be discarded in
double-layered biohazard bags after proper sealing and
labelling. Collect used masks (triple layer mask, N95 mask,
etc.), head cover/cap, shoe-cover, disposable gown, non-plastic
or semi-plastic coverall in Yellow bags. These bins should be
hand over twice daily to the authorized staff from sanitation &
housekeeping services of the hospital. As far as the liquid waste
is concerned, the person looking after ETPs/STPs attached to
discharge from the mortuary complex should adopt standard
operational practices for safe disposal. It is essential to maintain
hygiene and wear personal protective equipment (PPE). PPEs
should include Goggles, face mask, liquid repellant coveralls,
waterproof gloves, and Rubber boots. During the period of
COVID-19 pandemic, the utilization of treated wastewater may
be avoided."*

Mortuary staff should wash their hands with soap and water
after removing PPEs and biomedical waste disposal. The staff
of the mortuary directly involved in the autopsy procedure
should sanitize themselves and take a shower with warm water
after completion of the autopsy. The terminal disinfection of the
autopsy hall and cold storage room is also crucial after the body
is released from the mortuary. The staff should follow all the
protocol as mentioned earlier for the disinfection. Fogging
should be done with hydrogen peroxide based disinfectant
while maintaining at least 30 minutes of the contact period.
After completion of fogging, keep the room closed for at least
45 minutes for the mist to settle down and wipe all surfaces
with a clean cloth.

Fight against COVID-19 pandemic requires an overwhelming
response in terms of resources as well as manpower. Hence, it is
of paramount importance to protect the health care personnel to
continue fight against this herculean task. Lack of adequate
resources and manpower can be a hurdle, however, strict
implementation of infection prevention and control practices
and biomedical waste management guidelines is strongly
emphasized to overcome the threat of COVID-19 to healthcare
workers.
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ORIGINAL ARTICLE

Estimation of stature from various sternal lengths: An autopsy based study in South

Indian population

Venkatesh J', Vinod Ashok Chaudhari’, Sanjay Sukumar’, Senthil Kumaran M’
1 Department of Forensic Medicine and Toxicology, All India Institute of Medical Sciences, New Delhi, India, 110029.
2 Department of Forensic Medicine and Toxicology, Jawaharlal Institute of Postgraduate Medical Education & Research, Pondicherry, India, 605006.
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Abstract

The stature of deceased along with various sternal measurements was taken to obtain a linear regression equation to estimate the
height of an individual in Southern Indian population. The cross-sectional study was conducted on 210 sternums obtained from
medico-legal autopsies conducted at JIPMER, Pondicherry, India. A significant and positive correlation was observed between the
stature of deceased (STAD) and all measurements of sternal lengths (P<0.05 for LM, LB, LMB) for both sexes. The stature with LMB
showed highest correlation (R=0.490) for males and LB showed the highest correlation (R=0.472) in females. This study will be of
more helpful to forensic experts and anthropologists when only the trunk of the body was recovered with no available long bones.

Keywords

Stature; Sternal lengths; Linear regression; Autopsy; Identification

Introduction

The forensic anthropologists play a vital role in determining the
identity of a person through evaluation bony fragments to
establish age, sex and stature known as partial identity."” Stature
is one of the characteristic features of a particular person's
physiognomy. Karl Pearson's and Trotter & Glesser formulae
for stature estimation used most frequently around the world
will be more useful in a certain situation like only individual
long bones are available.™

Telkka A suggested that necessity for deriving linear regression
equation from each ethnic or racial group to find out the
variation.” There is a need to derive the regression equation for
estimating the stature from the axial skeleton like sternum in
South Indians. There are various studies available to estimate the
height of an individual using diverse bone lengths but works of
literature concerning the estimation of stature via axial skeleton
principally from Southern Indian population are very restricted.
The challenge arises when the long bones are lost. This study
aims to derive different regression equations to determine the
height of an individual using different sternal length.

Materials and Methods

This study is cross-sectional study conducted on medicolegal
autopsies at department of Forensic Medicine and Toxicology,
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Jawaharlal Institute of Postgraduate Medical Education &
Research (JIPMER), Pondicherry, India during the period from
December 2016 to December 2018, after obtaining permission
from the institutional ethical committee. A total of 210 cases
(160 males and 50 females) belonging to South India (Tamil
Nadu, Pondicherry, Andhra Pradesh, Telangana, Kerala and
Karnataka) of age from 21 years to 60 years. The procedure and
aim of the study were explained to each case selected for the
study and consent has been taken from the legal guardian of the
deceased. Those having sternal fracture due to blunt trauma
chest and resuscitation measures, congenital deformity of a
sternum (pectus excavatum), transected body at level of
abdomen following run-over by heavy vehicle, and displaced
fracture of lower limbs following road traffic accidents were
excluded from the study. Above mentioned exclusion criteria
were noted from history, case sheet, inquest report and during
an autopsy.

The stature of deceased (STAD) was measured in the supine
position from vertex to heel with the steel measuring tape to the
nearest 0.1 cm. The thorax was opened by routine standard
autopsy technique and sternum was detached as a single piece
by cutting sternoclavicular joint and the costochondral junction
of first seven pairs of costal cartilages as per standard
technique.’ Then the separated sternum was cleaned by using a
scalpel for removing the soft tissue till bony surface was
exposed. The length of the sternum was measured on anterior
surface midline with vernier caliper keeping it on a flat surface
as follows:

The length of manubrium (LM): From the centre of a
suprasternal notch to the centre of the manubrio-mesosternal
junction in the midline (Figure 1A). The length of mesosternum
(LB): manubrio-mesosternal junction to xiphisternal junction in
the midline (Figure 1B). Total sternal length (LMB): a
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Table 1: Statistical descriptive results

Males Females Total samples

Variables N=160 N=50 N=210

Range | Mean+S.D | Range | Mean+S.D | Range | MeanS.D

STAD 148.3-  165.43 £7.24 | 140.8- |155.01 £6.25 | 140.8-

190.2 1705 1902 [162.953+8.29
LM 3.730-  |4.773£0.496 | 3.454- |4.287+0.315 | 3.454-

6.234 4.948 6034 |4.65740.504
LB 7.390- |9.420£0.914 | 6.978- [8.429+0.683 | 6.978-

12.424 10.476 12.424 [9-184+0.961

LMB 11.646- |14.196+1.146| 10.802- |12.783+0.969| 10.802-

Figure 1: A: Measuring the length of manubrium,
B: Measuring the length of mesosternum
Table 2: Correlation of sternal lengths with STAD

combination of (LM) and (LB). The sternum was finally
replaced in the dead body after required measurements were
taken and not to be preserved after an autopsy.

Variables Males Females Total samples

R value pvalue | Rvalue |pvalue | Rvalue | pvalue

The distribution of data on stature and lengths of the sternum M 0417 <0001 ) 0.362 | <0001 | 0534 | <0001

were expressed as mean, standard deviation (S.D.) and median LB 0.388 <0.001 | 0.472 <0.001 | 0.540 <0.001
with range. The linear regression equation was carried out by
using Pearson's correlation analysis to predict the stature via the
lengths of the sternum as independent variables. The fitness of
the predictive model was assessed by using Pearson's chi- Table 3: Linear regression equations for estimation of stature from sternal measurements
squared test (X°) for the goodness of fit. p-value of < 0.05 was

LMB 0.490 <0.001 0.425 <0.002 0.611 <0.001

considered as statistically significant. The slope of the Sample and variable | Linear Regression Equation SEE K
regression equations was compared. Statistical analysis was Male
computed by using SPSS Software, v 19.0. X,: LM § =136.387 + 6.085 (X,) 6.6064 | 0.174
X, LB S =136.453 +3.076 (X,) 6.6987 | 0.151

Results X,: LMB S=121.452 +3.098 (X,) 63350 | 0.240
The total number of subjects involved in the study was 210, of Female
which 160 (76.19%) were males and 50 (23.81%) were LM §=124.288 +7.167(X,) 5.8890 | 0.131
females. The results of statistical descriptive for all cases sex- v
wise, STAD, LM, LB, and LMB are given in (Table 1). A X,.LB S =118.644+ 4.315(X;) 55706 | 0.222
significant and positive correlation noted between STAD and all X,: LMB S=119.99 + 2.740(X,) 57195 | 0.180
measurements of sternal lengths (p<<0.001) for both sexes. LMB
had the highest correlation coefficients ('R' value) in males and Total samples S =122.026+8.787 (X,) 7.0360 | 0.285
LB in females. The 'R' value for LM and LMB were higher in X;: LM
males as compared to the 'R' value for LM and LMB in X,: LB S = 120.123+4.663(X,) 70013 | 0292
females. Combined analysis of both sexes showed a significant
and positive correlation between STAD and LM, LB and LMB X,: LMB 5 = 107.097+4.030%%) 65846 | 0374
(P<0.001). Based upon these findings, there was a significant
and highest pOSitiVG correlation of STAD with LMB following Table 4: Multiple linear regression equations for estimation of stature from sternal
LB, LM (P<0001) are given in (Table 2) measurements in females and total samples

Sample and variable Multiple Linear Regression model | SEE | R’

The Linear regressions equations are derived for the estimation of
stature from various sternal lengths are given in (Table 3). The Females: LB S=108.32+4.392 LB 5.567 | 0.256
reliability and accuracy for the estimation of stature were mainly
based on the standard error of estimate (SEE); lower the SEE
more reliable for the linear regression equation. The analysis

Total samples: LM and LB | S=103.8 + 8.705 LM + 5.708 LB 6.404 | 0.413
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