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Cadavre  sans  anatomie  :  l’obscurité  au  temps  de  la  pandémie
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Summary  The  pandemic  Covid-19  is  responsible  for  a  major  education  crisis  globally  and  has
a drastic  impact  on  medical  training  as  well.  The  objective  of  the  present  study  was  to  envision
the present  and  future  impact  of  Covid-19  on  anatomy  learning  and  research.  The  virtual  edu-
cation is  the  only  mode  of  teaching  in  current  scenario.  Every  anatomist  is  unlocking  technology
to deliver  best  education  however  understanding  of  the  subject  without  dissections  or  other
practical teaching  aids  like  bones,  specimens,  embryology  models,  microscopic  slides  etc.  is
challenging.  This  approach  misses  the  feel  and  human  visual  impacts.  Potential  educational
disruption  is  felt  currently  and  will  be  experienced  even  after  the  pandemic  is  over  due  to
scarcity of  cadavers.  As  the  body  donor  may  be  carrier  or  died  of  Covid-19  and  there  is  no
proven screening  to  rule  out  this  infection  in  donor,  so  the  acceptance  of  body  donations  is  not
advisable  for  the  safety  of  medical  students  and  health  care  workers.  To  conclude,  anatomy
education is  cadaverless  currently  due  to  Covid-19  lockdown  and  it  is  prophesied  that  after  the
pandemic,  real  cadavers  will  be  replaced  by  virtual  cadavers  because  of  paucity  of  cadavers.
Research in  the  field  of  anatomy  will  also  be  adversely  affected.
© 2020  Elsevier  Masson  SAS.  All  rights  reserved.

Résumé  La  pandémie  Covid-19  est  responsable  d’une  crise  majeure  de  l’éducation  dans  le
monde et  a  également  un  impact  considérable  sur  la  formation  médicale.  L’objectif  de  la
présente étude  était  d’envisager  l’impact  actuel  et  futur  de  la  Covid-19  sur  l’apprentissage
et la  recherche  en  anatomie.  L’éducation  virtuelle  est  le  seul  mode  d’enseignement  dans  le
scénario  actuel.  Chaque  anatomiste  exploite  la  technologie  pour  offrir  la  meilleure  éducation,
mais la  compréhension  du  sujet  sans  dissections  ou  autres  aides  pédagogiques  pratiques  comme
les os,  les  spécimens,  les  modèles  d’embryologie,  les  lames  microscopiques,  etc.  est  difficile.
Cette approche  manque  la  sensation  et  les  impacts  visuels  humains.  Une  perturbation  éduca-
tive potentielle  se  fait  sentir  actuellement  et  sera  ressentie  même  après  la  fin  de  la  pandémie

en raison  de  la  rareté  des  cadavres.  Étant  donné  que  le  donneur  de  corps  peut  être  porteur
ou décédé  de  la  Covid-19  et  qu’aucun  dépistage  n’a  été  prouvé  pour  exclure  cette  infection
chez le  donneur  Ainsi,  l’acceptation  des  dons  de  corps  n’est  pas  recommandée  pour  la  sécurité
des étudiants  en  médecine  et  des  travailleurs  de  la  santé.  Pour  conclure,  l’enseignement  de
l’anatomie  est  privé  de  cadavres  actuellement  en  raison  du  verrouillage  de  la  Covid-19  et  il  est

prophétisé  qu’après  la  pandémi
en raison  du  manque  de  cadavre
affectée.
© 2020  Elsevier  Masson  SAS.  Tou

https://doi.org/10.1016/j.morpho.2020.05.003
1286-0115/© 2020 Elsevier Masson SAS. All rights reserved.
e,  les  vrais  cadavres  seront  remplacés  par  des  modèles  virtuels
s.  La  recherche  dans  le  domaine  de  l’anatomie  sera  également

s  droits  réservés.
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andemics  are  nothing  unusual  but  devastating.  Human
eing  have  endured  different  pandemics  like  cholera,  the
lack  Death,  and  the  Spanish  flu,  among  others.  Pandemics
ave  played  a  role  in  shaping  human  history  throughout  the
enturies.  Just  think  of  that  we  are  not  the  only  humans
o  have  experienced  such  trials  and  suffering  and  we  will
ot  be  the  last.  The  current  pandemic  Covid-19  is  impact-
ng  the  global  population  in  drastic  ways.  Coronavirus  has
o  far  killed  more  than  two  hundred  thousand  and  infected
early  three  million  since  its  origin  in  Chinese  city  of  Wuhan
n  December  2019  [1,2].  Everyone  must  remember  that
‘anything  and  everything  has  an  end’’  so  shall  this  Covid-
9.  Though  presently  no  vaccine  has  been  discovered  for  the
reatment  of  Covid-19.  However  it  is  strongly  believed  that
he  modern  science  and  medicines  are  the  incredible  forces
hich  will  surely  find  the  treatment  of  this  novel  Coronavirus

n  the  near  future.  Currently  the  strategies  to  address  this
evastating  infection  are  physical  distancing  and  quarantine
easures  [3].
The  pandemic  Covid-19  outbreak  is  responsible  for  a

ajor  education  crisis  globally  as  almost  entire  world  is
nder  lockdown  and  all  educational  institutions  includ-
ng  medical  colleges  are  shut  down.  The  key  reason  is  to
ecrease  the  risk  of  exposure  for  medical  students,  resi-
ents,  faculty,  and  laboratory  technicians  to  contain  the
pread  of  Covid-19,  which  is  an  understandable  concern.
s  the  modern  medical  curriculum  already  allows  restricted
ime  for  each  subject,  and  now  this  pandemic  will  fur-
her  shorten  the  same  [4].  The  present  study  was  proposed
o  envision  the  present  and  future  impact  of  Covid-19  on
natomy  education  and  research.

Anatomy  is  the  cornerstone  of  medical  education  from
hich  clinicians  develop  their  clinical  skills.  Virtual  classes

s  the  only  option  at  present  for  the  anatomists.  Theory
ectures  may  be  delivered  effectively  by  online  classes,
owever  learning  of  Anatomy  exclusively  by  this  mode  is
hallenging.  Cadaveric  dissection  is  considered  the  ‘‘gold
tandard’’  in  the  anatomy  education  [5—7].  Almost  all  the
edical  students,  especially  residents  in  surgery  instigate

heir  anatomy  education  by  disassembling  a  human  body.

otential impact of Covid-19 on anatomy
ducation

n  the  darkness  of  Covid-19,  most  of  the  medical  students
nd  residents  lost  access  not  only  to  cadavers  ‘‘The  body  of
nowledge’’,  but  also  to  a  number  of  other  learning  modal-
ties  like  models,  museum  specimens,  bones,  microscopic
lides  and  others  in  the  present  scenario  due  to  lockdown,
hich  may  potentially  impact  their  knowledge  in  anatomy.
hough  every  anatomist  is  unlocking  technology  to  deliver
est  education,  however  there  is  a  sharp  learning  curve
ssociated  with  using  these  programs  for  faculty  as  well
s  students  [8].  As  there  are  no  face  to  face  interactions

ith  teachers  and  peers,  many  students  find  it  difficult  to
anipulate  models  and  focus  on  structures  of  interest,  thus

urther  bringing  into  question  their  usefulness  in  times  as
hallenging  as  a  pandemic  [9].
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Adaptability  and  determination  are  attributes  during  this
ime  of  challenge  that  medical  students  can  prove  more
nthusiastically.  As  each  student  has  a  personal  experi-
nce  of  how  Covid-19  has  impacted  his/her  education,
nd  certainly  the  impacts  of  this  pandemic  will  be  felt  on
idespread  level.  The  anxiety  in  the  community  is  palpa-
le  and  every  individual  is  confused  by  how  to  proceed  in
he  wake  of  Covid-19.  This  is  no  different  for  medical  stu-
ents  and  faculty.  The  questions  that  arise  regarding  medical
ducation  and  their  future  careers  are  not  answerable  [10].

re-pandemic encroachment of real cadavers
s technology advances

t  has  already  been  quoted  even  before  the  pandemic  that
‘Anatomy  education  has  been  resistant  to  change  for  almost
illennium’’  what  is  happening  now  is  a  sign  of  a  possible

istoric  transition  and  we  are  at  the  beginning  of  a  paradigm
hift.  It  was  further  predicted  that  anatomy  education  is
oing  to  be  cadaverless  in  a decade.  Traditional  anatomy  will
e  encroached  by  alternative  modes  like  virtual  dissection,
edical  imaging,  living  anatomy  and  multimedia  resources

11,12].  In  the  present  scenario  of  pandemic  Covid-19  dark-
ess,  this  prediction  is  going  to  be  true  in  near  future.

ost-pandemic  anatomy

here  are  some  practical  issues  in  anatomy  education  to  con-
ider  as  a  result  of  pandemic  Covid-19.  Currently  students
nd  residents  of  surgery  are  not  able  to  access  cadavers
ue  to  social  distancing  reasons,  however  future  students
nd  residents  may  not  have  this  provision  due  to  paucity
f  cadavers.  There  is  already  scarcity  of  cadavers  in  most
f  medical  colleges  globally  and  most  of  the  institutes  are
eliant  on  the  body  donation  program.  Many  medical  insti-
utes  have  denied  accepting  bodies  during  this  pandemic.
he  donor  may  be  carrier  or  infected  with  Covid-19  and  it

s  not  feasible  to  test  the  cadaver  as  screening  kits  are  not
nough  even  for  all  live  suspected  cases  in  the  present  sce-
ario.  Moreover  negative  results  of  laboratory  screening  may
ot  rule  out  Covid-19  infection  [13].The  optimal  approach  to
onor  screening  may  change  over  time  as  more  data  will  be
ollected.

mpact of cadaverless anatomy on education
nd research

natomy  education  without  cadavers  has  its  own  shortcom-
ngs.  It  may  be  hard  to  develop  a  perception  of  real  in  a
irtual  body  as  spatial  orientation  and  visualization  of  rela-
ionships  between  neurovascular  structures  will  not  be  as
lear  as  in  cadaveric  dissection  The  medical  students  espe-
ially  residents  in  surgery  will  not  be  able  to  appreciate
he  natural  anatomical  variations,  according  to  Hoffman.  As
adavers  are  considered  as  doctor’s  first  patient,  students
ay  lose  the  emotional  impact  of  working  on  a  cadaver
12]. Dissection  trains  the  fingers  and  hands  of  future  sur-
eon,  thus  the  cadaverless  anatomy  may  impact  the  clinical
kills  of  a  budding  surgeon.  Any  novel  surgical  technique  is
astered  on  the  cadavers  before  operating  on  patients.  The
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research  in  the  field  of  anatomy  either  its  surgical  anatomy,
microscopic  or  molecular  research  is  based  on  cadaver.  The
medical  device  research  community  also  heavily  depends  on
cadavers  for  developing  new  products  and  manoeuvres.  They
use  the  cadavers  to  make  relevant  measurements  between
different  anatomical  structures  for  the  development  of  new
medical  devices  and  to  train  clinicians  for  execution  of
these  novel  procedures.  The  postgraduate  research  degrees
in  anatomy  and  surgery  also  usually  involve  dissection  of
cadaver.  Thus  presently  as  students  and  residents  are  not
able  to  attend  dissection  laboratories,  their  cadaveric  learn-
ing  and  research  is  paused.

Is to abandon the idea of accepting body
donations is the only way-out at present?

As  per  guidelines  issued  by  health  ministry  regarding  safe
handling  of  dead  body,  no  Covid-19  infected  body  will  be
embalmed  and  autopsy  should  be  avoided  if  possible.  Min-
istry  guidelines  do  not  allow  the  body  to  be  taken  home,  if
the  patient  dies  in  hospital  and  there  are  clear  instructions
to  cremate  the  body  or  deep  burial  to  avoid  any  form  of
infection  [14].  As  this  situation  may  continue  for  unknown
period  of  time,  family  of  donors  should  ensure  that  they
have  substitute  funeral  plan,  as  their  body  donation  will
not  be  accepted  [15].  This  information  should  be  displayed
on  website  by  every  institute  which  has  body  donation  pro-
gram,  to  avoid  any  inconvenience  to  donor’s  family  during
this  pandemic  crisis.

Conventionally  infectious  risks  from  cadavers  are  lesser
than  those  from  living  individuals  who  have  active  disease  or
who  are  carriers  of  infectious  agents.  To  prevent  the  trans-
mission  of  infectious  disease  health  workers  are  advised  to
avoid  direct  contact  with  blood  and  other  body  fluids,  par-
ticularly  to  mucous  membranes  or  broken  skin  [16].  Use  of
appropriate  personal  protective  equipment  and  safe  proce-
dures  are  instructed  for  the  same.  According  to  WHO,  the
leading  mode  of  transmission  of  Covid-19  is  through  fomites,
droplets  and  close  contact  with  possible  spread  through
faeces  [17].  This  is  a  novel  virus  and  the  risks  related  to
coming  into  contact  with  people  who  died  from  Covid-19
are  unclear.  It  has  been  reported  that  in  many  countries,
elderly  males  are  facing  the  most  threats  and  challenges  of
Coronavirus  with  maximum  mortality.  To  this  concern,  liter-
ature  says  that  bodies  received  in  body  donation  program
are  predominantly  of  males  with  average  age  of  75  years
[18—20].  This  factor  further  discourages  the  acceptance  of
body  donation  in  the  current  scenario,  as  the  safety  of  health
care  professionals  and  medical  students  is  the  priority.

Conclusions

Traditional  cadaveric  dissection  has  already  been  partially
encroached  by  technological  advances  before  this  pan-
demic.  As  now  body  donor  pool  is  shrinking  due  to  pandemic
Covid-19,  the  question  that  comes  to  every  anatomist  mind
is  ‘‘If  digital  learning  will  completely  replace  the  real  cadav-

ers.’’  The  answer  is  ‘‘Yes’’,  at  least  for  current  scenario
because  of  lock  down  and  in  near  future  due  to  affected  body
donation  program  and  shortened  course  time.  The  scarcity
in  the  cadavers  may  impact  research  in  anatomy  as  well.

[
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t  is  uncertain  if  digital  cadavers  will  be  suitable  enough  to
eplace  real  ones.
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