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death

Physician’s concept of death is total stoppage of circulation of blood with
consequent cessation of vital functions .Thanatology is branch of medical
science that deals with the study of death.

      “death is permanent and irreversible cessation of functions

        of the three interlinked vital systems of the body namely, the

         nervous, circulatory and respiratory system”.



TYPES OF DEATH

TYPES OF DEATH

There are two types of death as described below:

1. Somatic death

2. Molecular death



Somatic death

Also called as clinical death or systemic death  Somatic death is characterized by
complete loss of sensibility and the ability to move. There is complete and irreversible
cessation of the functions of the circulatory, respiratory and central nervous system
the so-called ‘tripod of life’ that maintains life and health. Thus, somatic death
corresponds with physical stoppage of functions of heart, lung and brain. However,
individual cells may not die and respond to chemical, thermal or electrical stimuli.
For example pupils muscle may contract on applicationof myotic drug.• Somatic death
indicates demise of a person and it entitles Registered Medical Practitioner to certify that
death has occurred . Thus legal definition of death depends upon the diagnosis of
somatic death.



Molecular Death

Molecular Death Also called as cellular death. Molecular death means
the death of individual cells of different tissues or organs•

 In absence of circulation and respiration, different cells die their
molecular death at different time after somatic death depending upon
the metabolic activity and availability of oxygen. Thus after somatic
death, cells die in piecemeal process



 gap between the somatic and molecular death

This gap between the somatic and molecular death is important for two reasons as
mentioned below:
1. Disposal of the body – in rare instances, the spontaneous movements of muscle
may occur after somatic death and if such movements are witnessed or perceived by
laypersons, the event may give rise to apprehension that the person was not actually
dead  but was prematurely disposed off.
2. Transplantation purpose – after somatic death, molecular death occurs. In this
period between somatic and molecular death, organs from dead body can be
retrieved for the purpose of transplantation in other person. Thus this period is
useful for cadaveric organ transplantation.





When human remains are found, the time
of death has to be determined. The time
between death and examination of a body
is called the post-mortem interval (PMI).
Determining the PMI is important,
because having a time frame can help
with  .identification of the human
remains  .contribute to investigate the
possible causes of death
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Postmortem lividity



Postmortem lividity

Postmortem lividity is a purplish blue or reddish blue
discolouration due to settling of blood by gravitational
force within the dependent, dilated and toneless small
veins and capillaries.



Livor mortis

postmortem hypostasis

postmortem staining



Formation and Spread of Lividity

If body is left undisturbed without change of its
position, then the postmortem staining starts
appearing in small patches on the dependent part of
body by the end of first hour after death. Gradually the
small patches increase in size and coalesce with each other
to form uniformly stained areas. For this complete spreading
of postmortem staining, it takes about 6-8hours.







Then the lividity gets fixed until the onset of decomposition
. Gradually the small patches increase in size and coalesce
with each other to form uniformly stained areas. For this
complete spreading of postmortem staining, it takes about
6-8hours. Then the lividity gets fixed (when the livid area is
pressed by thumb for a period of 30 seconds and if there is
no evidence of blanching then it is said that lividity is fixed) .
In early stages, postmortem hypostasis can be blanched by
compressing the area say for example with thumb. Once the
livor gets fixed, it cannot be blanched.





• If the body is undisturbed further  then the staining
over the areas gets fixed.

• If the position of the body is altered or disturbed
after fixation of staining then the staining will
remain more or less as such though the colour may
slightly fade in intensity and no staining at newer
area will reappear or even though it appear it will be
very faint.

• However, if the position of body is changed before
the fixation of lividity then the lividity may reappear
at newer area .



Factors affecting Fixation of lividity

 occurs mostly due to physical factors such as:
 1. Firstly – after the formation of lividity, blood cannot be easily
passed through out of vessels due to capillary action.
2. Secondly – by the time of complete appearance of lividity, rigor
mortis is well established in the muscle. Due to rigor mortis vessels
passing through the muscles are obliterated therefore it becomes
difficult to pass blood through such vessels.
3. Thirdly – after establishment of rigor mortis, the vessels in the
new areas are also compressed therefore these vessels cannot be
distended to accommodate coming blood at the newer area.





Features

 Postmortem lividity is an intravascular phenomenon

• Postmortem lividity occurs in dependent part of body – for
example if person is in supine position then lividity appears
over back

 • The normal colour of livor mortis changes from red to
purple as oxygen gradually dissociates .





• The normal colour of livor mortis changes from red to purple as
oxygen gradually dissociates from  red blood cells. This produces
deoxyhemoglobin that is purple in colour and therefore
postmortem lividity normally looks purplish.

  • The areas of dependent part of body that remains in direct
contact with the ground do not show evidence of any staining and
rather these areas appear pale. The phenomenon is known as
contact pallor. The phenomenon occurs due to – direct
contact of body part will compress the vessels underlying the
compressed areas and therefore they do not distended by the
settling blood.

 • Ante mortem lividity may be formed in certain cases especially in
persons with feeble circulation and the position of the lying person
has not changed for certain hours.



• Postmortem staining also occurs
on the dependent parts of all the
internal organs. The lividity may be
confused with the contusion of
organs or congestion.





Color of Lividity &  Cause of Death



The dependent part of intestine shows lividity and may be mistaken
for intestinal infarction or intestinal strangulation. When the
intestine is stretched, the hypostasis appears to be discontinuous
with alternate bands of pale area and that of lividity .

 Such pattern of lividity is called as vibices.



Glove and stock lividity

It develops in the body that remains vertical after death, as for example
in case of hanging if body remains suspended vertically for considerable
time then the lividity will be more marked over dependent part of the
body i.e. feet, legs, hands and distal part of arms. Such pattern of lividity
appearing over hands (like gloves) and over feet (like stockings) is
referred as glove and stock lividity.

 Postmortem lividity does not appear over scars or scarred areas as
these areas are devoid of blood vessels.



Lividity on hand



Lividity on legs and feet



factors that influences the appearance of postmortem
lividity

1. Position – fixed undisturbed position is essential for formation of lividity.
Thus in a constant rotating body lividity usually does not appear.
2. Hemorrhage – if the person has excessive loss of blood or is in hemorrhagic
shock, postmortem lividity may not be appreciated
3. Anemia – if the dead person is suffering from anemia then it becomes
difficult to appreciate lividity
4. Complexion – postmortem lividity is more prominent in fair persons than
darker complexion
5. Cold – if bodies are preserved in cold storage, then lividity may get fixed at
later time and under such circumstances, it is not a good parameter to estimate
death interval.



Medicolegal Importance
1. Presence of postmortem lividity is sign of death.
2. Time since death can be estimated.
3. From the distribution of postmortem lividity, relative position of body can
be identified.
4. Cause of death – from the colour of postmortem lividity, cause of death
can be known in some cases.
5. Postmortem lividity may appear in tissues under nails if hand remains in
dependent position. In such condition, the lividity may be confused with
cyanosis.



6. Postmortem lividity may be confused with contusion

7. hemorrhagic spots may be confused with postmortem
lividity.

8. Under low ambient temperature, normally bluish purple
postmortem lividity adopts a bright red or pink colour due
to re-saturation of hemoglobin with oxygen. The important
differential diagnosis of pink hypostasis is carbon monoxide
poisoning

9. Postmortem lividity in intestine may be mistaken for
intestinal infarction or strangulation.



Rigor Mortis



Definition
Rigor mortis is that state of muscles of dead body where
they become stiff with some degree of shortening that
follows the period of primary flaccidity. Rigor mortis is
the stiffening of muscle after death. Along with
stiffening of muscle, shortening of muscle fibers have
been noted. When rigor mortis is developed completely,
the body and joints become stiff with flexion attitude of
upper limb muscles. Appearance of rigor mortis
indicates death of individual cells (i.e. molecular death has
occurred).





 Appearance of rigor mortis in body. Note
the joints become stiff and the entire body can be
placed over small top of table with maintaining the

posture of trunk and lower limbs





Mechanism of Rigor Mortis

 In life, for contraction and relaxation of muscles, ATP
is required. Thus the process is ATP dependent. For
synthesis of ATP, glycogen is required. After death, the
failure of re-synthesis of ATP leads to a fall in its
concentration within the muscle and accounts for the
hardness and rigidity of muscle – the rigor
mortis(stiffness after death).



Onset and Disappearance of Rigor Mortis •
Rigor mortis occurs in all sort of muscles i.e. striated, smooth
and cardiac muscles •
 It occurs earlier in involuntary muscle than voluntary
muscle. •
 In summer season, rigor mortis first appear in heart muscle at
the end of first hour after death. In case of voluntary muscle,
rigor mortis first appears in muscle of eye lids (orbicularis
occuli). • Rigidity spreads gradually within next few hours,
chronologically, in the muscles of face, neck, jaw, trunk, upper
limbs (from shoulder to hand), and lower limbs (from hip to
foot). It appears lastly in the small muscles of hand and feet .



rigor mortis first appear in heart muscle at the end of first hour after death. In case of
voluntary muscle, rigor mortis first appears in muscle of eye lids (orbicularis oculi).•

Rigidity spreads gradually within next few hours, chronologically, in the muscles of face,
neck, jaw, trunk, upper limbs (from shoulder to hand), and lower limbs (from hip to foot).

It appears lastly in the small muscles of hand and feet .



disappearance

• It disappears in the same fashion as followed in onset i.e.
it disappears first in the muscles of face, neck, jaw, trunk,
upper limbs (from shoulder to hand), and lower limbs
(from hip to foot). It disappears lastly in the small muscles
of hand and feet.•

• Rule of 12: It is generally considered that it takes
about 12 hours after death to develop rigor mortis,
remains for another 12 hours and takes about 12 hours to
pass-off. This is also called as March of rigor



March of rigor



Rigor in Internal Organs and Pupils

Rigor may affect the pupil rendering them in unequal size.
In heart, rigor causes ventricles to contract and may be
mistaken for ventricular hypertrophy •
Rigor may affect dartos muscle of scrotum that
compresses the testes and epididymis – causes
postmortem emission of semen.



Onset of rigor mortis and the conditions











Medicolegal Importance

• Medicolegal Importance

• 1. Presence of rigor mortis is sign of death

•  2. Time since death can be estimated

• 3. Indicates position of the body



4. Rigor mortis may be confused with cadaveric spasm,
heat stiffening, cold stiffening

5. Breaking of rigor mortis – due to handling of the body or
when force is used, the stiff joints may get loosened with
breaking of rigor mortis. When breaking of rigor mortis
occur in this fashion then the muscles do not resume rigor
again. Such picture may cause difficulty in estimating time
since death.

6. Rigor mortis is not functionally related with the nervous
system, and therefore it is also developed in paralyzed limb


