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                   Legislation governing the performance of 
 external postmortem examinations varies from 
country to country. However, in many countries, 
an external postmortem examination may only be 
carried out by a physician, subsequent to which a 
death certifi cate should be issued. The structure 
of death certifi cates has changed somewhat over 
the years (Fig.  2.1 ). The purpose of the (medical) 
external postmortem examination includes the 
following: 

  Important :  It is mandatory for all bodies to 
be  ( medically )  examined in order to pronounce 
death and establish time of death ,  mode of 
death ,  and cause of death .  Findings ,  includ-
ing medical fi ndings ,  should be recorded on 
the death certifi cate .  Depending on the legal 
framework ,  on - duty emergency physicians 
can limit their tasks to pronouncing death and 
fi lling out a provisional death certifi cate .  The 
World Health Organization  ( WHO )  already 
proposed an international death certifi cate 
form many years ago  ( Fig .   2.2  )  as a comple-
ment to national death certifi cates .

    In the absence of clear signs of death, resus-
citation efforts need to be undertaken. Failure 
to achieve cardiac resuscitation is considered 
the criterion for unsuccessful resuscitation. In 

 2      The External Postmortem 
Examination 

 Case Study 

 A schoolboy found the lifeless body of an 
elderly woman lying on the pavement beside 
a busy main road in a built-up area in the 
early hours of the morning. The emergency 
physician who was summoned by mobile 
phone pronounced the victim dead but was 
forced to leave immediately thereafter to 
attend another emergency. Having arrived 
at the scene, the police requested an inter-
nist, whose medical practice was located 
in the immediate vicinity, to undertake the 
external postmortem examination and issue 
a death certifi cate. The internist stated that 
the woman was not known to him, that he 
was unable to undress and examine the 
body in public, and that it would be prefer-
able to locate the deceased’s family practi-
tioner and allow him or her to perform the 
external postmortem examination. When 
asked, the internist also declined to perform 
the examination in his practice with the 
argument that his patients were waiting for 
him. Meanwhile, the police offi cers were 
able to identify the woman from an identity 
card they found in her coat pocket; how-
ever, they were forced to conclude that she 
was visiting an unknown person. They sug-
gested to the internist that the body be trans-
ported to an undertaker’s where it could 
then be examined. Mindful of his waiting 
patients, the internist  proposed  performing 

the  external  postmortem  examination 
in the early  evening—that being the 
 earliest  opportunity he would have for the 
examination. 
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  Fig. 2.1    German death certifi cate dating back to 1935       
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the resuscitation setting, death is pronounced if 
no spontaneous respiration or spontaneous car-
diac activity is seen after 20 min of uninter-
rupted resuscitation and if irreversible cardiac 
arrest is proven on the basis of asystole in ECG 
for a prolonged period of time. This does not 
apply in cases of general hypothermia, intoxi-
cation, and near drowning, where longer resus-
citation times are required. Recent studies 
show, however, that survival chances can be 
improved by longer resuscitation times; the 
median resuscitation time in a large study was 
35 min, with signifi cant variations. Older (>70 
years) long-term survivors who had undergone 
resuscitation for longer than 60 min were also 
seen in the study. 

  Resuscitation Injuries . Alongside chest com-
pression as part of resuscitation efforts, other 
measures may include aspiration, intubation, the 
placing of a gastric probe, possibly also a tho-
racic drain, and coniotomy, among others. 
Prolonged and intensive resuscitation can cause 
injury, including:

•    Rib fractures, most notably the second to 
seventh ribs, generally with a left-sided 
preponderance.  

•   Bilateral rib fractures are seen in approxi-
mately 50 % of cases.  

•   The 8th–12th ribs are usually spared from 
fracture in the course of resuscitation 
attempts.  

•   Transverse fractures of the sternum are caused 
more commonly by resuscitation than by any 
other trauma.  

•   Peristernal bleeding in the absence of frac-
tures is seen in the resuscitation setting.  

•   Rarer resuscitation-related injuries: Ruptured 
aorta (more commonly the descending aorta) 
and hematothorax.  

•   Subpericardial and intramyocardial hemor-
rhage can occur due to resuscitation.  

•   Injury to the liver and spleen is possible.  
•   Very rare: Ruptured diaphragm or gastric wall 

(resuscitation-related rupture of the gastric 
wall due to high-pressure ventilation usually 
affects the lesser curvature).    

  Fig. 2.2    World Health Organization (WHO) international death certifi cate       
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 Resuscitation-related injuries are rarely so 
severe that they need to be considered as a pos-
sible competing cause of death. 

  The Certifying Physician . Where possible, a 
deceased’s general practitioner is the physician 
most suited to performing an external postmor-
tem examination, not least since he or she is aware 
of the patient’s history, underlying diseases, and 
clinical symptoms, as well as the circumstances of 
death in many cases. However, unnatural deaths 
occasionally go unrecognized as such at external 
postmortem examinations performed in particu-
lar by community-based physicians. Insuffi cient 
thoroughness during the examination is the main 
reason for this failing. On the other hand, many 
unnatural deaths or homicides cannot be detected 
at external examination alone. An autopsy, as 
well as possible forensic toxicological analyses, 
is needed to establish an unnatural death. Thus, 
the low autopsy rate goes a long way to explain 
unrecognized homicides and unnatural deaths. 
Where an emergency physician has been called, 
he or she is essentially authorized to perform 
an external examination following unsuccess-
ful resuscitation. However, there are a number 
of (legal) regulations, whereby emergency phy-
sicians are not obliged to carry out an external 
examination if they are called to another emer-
gency. The family practitioner who is then often 
called upon is able to decide whether performing 
the external examination would constitute a con-
fl ict of interests. In such cases, it is advisable for 
the next of kin to seek a neutral physician to per-
form the external examination. Only in rare cases 
do the next of kin actually have a legal entitle-
ment to decline the deceased’s treating physician 
as the certifying physician. 

2.1     Tasks and Duties of Care 
at Medical External 
Examination 

 The requirements given in Table  2.1  highlight the 
need for care and diligence at external postmor-
tem examination.

   A distinction is made between early postmor-
tem changes (livor mortis, rigor mortis, and algor 

mortis), late postmortem changes (autolysis, 
putrefaction, and insect and animal predation), 
and conserving processes (mummifi cation and 
adipocere formation) for the purposes of estimat-
ing time of death. In specifi c cases, checking 
supravital functions (see Chap.   3    ) may be help-
ful, alongside other information or indications, 
e.g., witness statements, newspapers in the mail-
box, last telephone call, last time seen alive, or 
the condition of food remains. 

 Caution is advised when entering the time of 
death; restricting oneself to giving approximate 

   Table 2.1    The tasks of the certifying physician at 
 external postmortem examination   

 Task  Relevance 

 Pronouncing 
death 

 In the interests of the individual 
 In the interests of society in terms of a 
reliable pronouncement of death and 
its legal consequences (e.g., inheritance 
issues, insurance policy deadlines) 
 Legal certifi cation of death by the 
authorities 

 Determining
identity 

 At the same time, the examining 
physician certifi es the identity of the 
deceased 

 Determining 
cause of death 

 Information on the medical cause of 
death can be included in cause-of-
death statistics (malignancies, 
cardiovascular disease, etc.) 
 Epidemiological data on causes of 
death can be obtained 
 Information on the cause of death can 
infl uence health policy decision-
making on, for example, the 
distribution of healthcare resources 
 The spectrum of detected medical 
causes of death can improve quality 
assurance of patient treatment 

 Determining
time of death 

 Relevant for offi cial records, possibly 
also for inheritance issues if the order 
of death is relevant to multiple legal 
heirs 

 Determining
mode of death 

 Natural 
 Unnatural 
 Unknown 
 With the relative consequences in 
terms of how to proceed (burial, 
cremation, notifying the police 
authorities, etc.) 

 Detecting
contagious
diseases 

 Infectious diseases need to be detected 
and reported in the interests of the 
public 
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times is recommended. In some cases, a time 
period of death can be given. The data shown in 
Table  2.2  apply to the estimation of time of death.

   Livor mortis needs to be inspected for inten-
sity, extent, color, localization (consistent with 
the position of the body?), contour marks, and 
capacity to shift or blanch. Other criteria used to 
estimate time of death include the Zsako muscle 
phenomenon (idiomuscular contraction) and 
measuring core body temperature (deep rectal 
temperature) (see Chap.   3    ).  

2.2     Legal Considerations 
Relating to External 
Examinations 

 As a rule, it is the duty of the next of kin to 
arrange for an external postmortem examination 
to be performed; depending on national legisla-
tion, the examination should be carried out 
promptly by any doctor. A thorough external 
examination—preferably at the scene of death if 
possible—includes determining death, time of 
death, cause of death, mode of death, and the 
identity of the deceased; a fi nal death certifi cate 
is issued only once the examination has been 
completed. The fl owchart in Fig.  2.3  shows the 
complex tasks involved in a medical external 
examination and their chronological sequence.

   In addition to the mandatory external exami-
nation, some legal systems make provision in all 
cases of death for the option to perform an inquest 
when explicitly ordered by a court or, in urgent 
cases, by the public prosecutor’s offi ce or police. 

2.2.1     The Concept of the “Dead 
Body” and Ordering an 
External Postmortem 
Examination 

 The legislator sometimes provides defi nitions of the 
concept of the “dead body,” including the following:
•    The body of a deceased individual on condi-

tion that tissue integrity has not been com-
promised by decomposition (skeletons and 
skeletal fragments are not dead bodies!)  

•   A body part without which continued life is 
unviable  

•   A stillborn child weighing >500 g (in 
Germany; different weights are specifi ed in 
other countries)    
 From a conceptual point of view, a distinction 

is made between a spontaneous abortion, a still-
birth, and a neonate/live birth when, for example, 
body weight is taken into account and depending 
on the legal framework: 

  Spontaneous abortion : A dead fetus weighing 
<500 g and showing no signs of having lived 
 outside the uterus 

 Task  Relevance 

 Obligation
to notify the
authorities 

 An unknown mode of death, unknown 
identity of the deceased, and signs of 
an unnatural death should prompt 
notifi cation of the police (possibly by 
the emergency physician or later by the 
pathologist) 
 Although rare, an occupational disease 
may be suspected at external 
examination; this suspicion needs to be 
communicated to the authorities 
depending on the legal framework. 
(Caution: a road traffi c accident may 
need to be reported as a commuting 
accident according to insurance law!) 
Some countries have special lists of 
recognized occupational diseases! 

Table 2.1 (continued)

   Table 2.2    Orienting data for time of death estimations 
(hpm, hours post-mortem)   

  Livor mortis  
 Confl uent livor mortis  ca. 1–2 hpm 
 Fully developed livor mortis  ca. 6–8 hpm 
 Livor mortis blanches under 
(thumb) pressure 

 up to ca. 20 hpm 

 Partial blanching on 
sharp-edged pressure 

 up to ca. 36 hpm 

 Livor mortis may be 
completely displaced 

 up to ca. 6 hpm 

 Livor mortis may be 
partially displaced 

 ca. 6–12 hpm 

  Rigor mortis  a  
 Rigor mortis begins (jaw)  2–4 hpm 
 Fully developed rigor mortis  ca. 6–8 hpm 
 Renewed-onset rigor mortis 
after breaking 

 up to ca. 8 hpm 

 Rigor mortis resolution  after 2–4 days (strongly
temperature- dependent) 

   a The extent of rigor mortis is always estimated by inspect-
ing the large and small joints  

2.2  Legal Considerations Relating to External Examinations
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Ordering an external postmortem examination

Municipality,
district

administration

Relatives,
caregivers,

 home
manager

Actual external postmortem examination (exception: on-duty emergency physician)

Thorough approach to the examination; consulting
the pre-treating physician, relatives, persons present

Reasonable grounds to doubt a natural death arise
before or during the external postmortem examination

Depending on the case, external postmortem examination
is interrupted: the body should no longer be completely
undressed (trace evidence): inform the police

No reasonable
grounds to doubt a
natural death

Body is undressed
completely and all
body regions, all
orifices, back, and
head are examined

Unclear manner of death
Unnatural death

Signs of misadventure,
suicide, criminally
liable action, or some
other external effect

Keep a log to aid
own memory, including
information for the police;
for subsequent testimony
as an expert witness

Death certificate (non-confidential and confidential parts) is filled out

Person who
ordered the external
postmortem examination

or

Copy in full to

Person with duty to
bury (if available) Copy in full to

the police

Thorough examination
of the body is
nevertheless
performed—as
in natural death

One conclusive sign of death ascertained immediately

Body attended (immediately)

Physician/emergency (trauma) physician

Police

  Fig. 2.3    Flowchart for performing a medical external examination (Modifi ed from    Hof ( 2001 ))       
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  Stillbirth : Dead fetus weighing >500 g and 
showing no signs of having lived outside the 
uterus 

  Live birth : Fetus showing the following signs 
of having lived outside the uterus (irrespective 
of umbilical cord transection, placental expul-
sion, and birth weight)—heartbeat, pulsation 
of the umbilical cord, and natural pulmonary 
respiration 

 Depending on the legal situation, the place of 
death determines who is obliged to instigate an 
external postmortem examination (Table  2.3 ).

    Important :  The place of death should also 
serve as the place at which the external post-
mortem examination is carried out .  Where 
this is not possible ,  such as in a public place or 
a location that poses a possible hazard to the 
examiner ,  the examination can be continued 
at a more suitable location once death has 
been determined and documented .  

2.2.2     Timing of the External 
Postmortem Examination 

 Some countries make legal requirements relating 
to the time of the postmortem examination. In 
Germany, it should be carried out either “imme-
diately,” “promptly,” or within a legally specifi ed 
time period (8–12 h). Where death is unequivo-
cal, the physician with a duty to perform the post-
mortem external examination should not interrupt 
the treatment of other patients or a surgical pro-
cedure on the basis of the examination. 

  Rights and Duties of the Certifying Physician . 
Depending on the legal framework, emergency or 
certifying physicians have the right to:
•    Gain access to the place of death or scene at 

which a body was discovered (=    permissible 
breach of the basic right of inviolability of the 
home)  

•   Request information from any persons with 
knowledge relating to the circumstances of 
death, including physicians who previously 
treated the deceased (= permissible breach of 
medical confi dentiality)    
 If an emergency or certifying physician is refused 

access to the relevant site, access should be forcibly 
gained by the attending police offi cers. When fi lling 
out the death certifi cate, any information obtained 
should be noted in the fi elds relating in particular 
to underlying disease and cause of death, taking the 
specifi c circumstances of death into consideration. 
Physicians can refuse to provide information in the 
case of, for example, possible treatment errors asso-
ciated with the death in question. 

  Undressing a Dead Body . The dead body 
should be examined in an undressed state under 
good lighting conditions (ideally in daylight); 
moreover, the examination should include inspec-
tion of the anterior and posterior sides of the 
body as well as all orifi ces. Any plasters or dress-
ings should be removed unless a forensic autopsy 
is envisaged due to suspected unnatural death or 
unknown cause of death. Naturally, determining 
death always takes priority and making altera-
tions at the scene of discovery, to clothing, and to 
the body is permitted to this end. 

   Table 2.3    Place of death and duty to instigate an 
 external postmortem examination (depending on the legal 
situation)   

 Place of death
or circumstances
of death 

 Party obliged to instigate a 
postmortem external examination 

 Private home
or private land 

 Relatives (spouse, partner, 
children, parents, other 
persons belonging to the 
domestic household) 
 Owner or proprietor of the 
home or land 
 Persons incidentally present 

 Hospital or clinic  Hospital or clinic management/
head physician 

 Homes, institutions,
schools, etc. 

 Management of the institution 

 Ships, aircraft  Ship’s or aircraft’s captain 
 Live births 
irrespective
of weight and 
stillbirths >500 g 

 Midwife or physician present at 
the birth or any other person 
present at the birth or who learnt 
of the birth through own fi ndings 

 Discovery
of a dead body 

 Anyone discovering a dead 
body has a duty to instigate 
a postmortem external 
examination; however, once 
informed, the police instigate the 
medical external examination 

2.2  Legal Considerations Relating to External Examinations
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  Determining Death . Death is determined on 
the basis of identifying reliable signs of death. In 
the absence of these signs during the early phase 
or in the case of an apparent state of death, 
attempts at resuscitation should be initiated. 
Under no circumstances should the determina-
tion of death be based on inconclusive signs of 
death (Table  2.4 ).

   Death can only be conclusively determined 
once at least one defi nite sign of death has been 
identifi ed or following 30 min of unsuccessful 
resuscitation and around 30-min asystole on 
ECG despite adequate resuscitation efforts in the 
proven absence of hypothermia or intoxication. 

  Important :  Marked cooling of the body and 
skin pallor should not be interpreted as defi -
nite signs of death .  Incorrect determination of 
death is seen most notably in cases of intoxica-
tion and hypothermia . 

  Determining the Time of Death . Information 
on time of death according to year, day, and time 
of day are required. Providing this information is 
straightforward assuming:
•    Death occurred under medical supervision  
•   Reliable witnesses are able to report the time 

life expired  

•   An ultrashort agonal period in the case of an 
accident/disaster (e.g., an explosion) can be 
assumed  

•   The time of the accident/disaster corresponds 
to the time of death    
 In other cases, a period of death should be 

given; where applicable, an additional note stat-
ing “time of death according to information 
from…” is recommended. Inexperienced certify-
ing physicians should restrict their time of death 
determinations to approximate time estimations 
based on the extent of rigor mortis, livor mortis, 
and body temperature (the body is still warm or 
has already cooled). A specialist forensic exami-
nation should be called for in cases where the 
time of death is of particular relevance. 

  Performing an External Postmortem 
Examination . The regulations governing how 
to perform external postmortem examinations 
and autopsies (see Chap.   4    ) in Germany can be 
found in the German Association of the Scientifi c 
Medical Societies (AWMF) Guidelines Register 
(Guidelines of the German Society of Forensic 
Medicine, DGRM), No. 054/002 (  http://www.
uni-duesseldorf.de/WWW/AWMF/11/054-002.
htm    ). 

  Important :  An external postmortem 
examination should be carried out on a fully 
unclothed body and should include inspection 
of all body orifi ces under good light conditions .   

2.3     Collecting Evidence at the 
Scene of Discovery 

 Issues relating to the collection of evidence may 
be relevant to the emergency or certifying physi-
cian if indications point to an unnatural death or 
if the mode of death is unknown. The following 
applies in such cases:
•    The external examination should be 

discontinued.  
•   The police should be notifi ed immediately.  
•   No further alterations should be made at the 

scene of discovery.  
•   Make a record of all alterations already under-

taken: Changes in position, partial undressing 
of the body, cutting open of clothes,  aspiration, 

   Table 2.4    Determining death: defi nite and inconclusive 
signs of death   

 Defi nite signs of death 
 Inconclusive
signs of death 

 Livor mortis  Lack of 
consciousness 
or coma 

 Rigor mortis  Absence of 
spontaneous 
pulmonary 
respiration 

 Putrefaction  No pulse, no 
heartbeat 

 Mutilation of the body 
incompatible with life (e.g., 
internal organ evisceration) 

 Dilated, 
unresponsive
pupils 

 Brain death identifi ed under 
clinical conditions and in the 
setting of assisted ventilation 
(= state of irreversible loss 
of all cerebral, cerebellar, and 
brainstem functions). Depending 
on the legal framework, a 
distinction is made between 
complete and partial brain death! 

 Absence of refl exes
(arefl exia), loss of
muscle tone 
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other medical steps taken on the body, and 
unusual fi ndings on the body.  

•   Ensure that no alterations are made to the 
scene of discovery by third persons present at 
the scene.  

•   As a memory aid, the certifying physician 
should compile a short record for himself or 
herself in the event questions arise possibly 
days or weeks later. Particularly relevant 
details may include those persons present and 
their behavior; apparent injury to persons pres-
ent; indications of alcohol, drug, or medication 
use; indications of a physical confrontation; 
and whether doors and windows are locked.    
 When it is apparent, or later comes to light, 

that a crime has been committed, the emergency 
physician and/or certifying physician may be 
summoned by the investigating authorities to 
give evidence as an expert witness at court.  

2.4     Abnormal Findings and 
Information at External 
Postmortem Examination 

 In the course of the mandatory external postmor-
tem examination of a dead body, fi ndings requir-
ing closer inspection may be made on clothing on 
the body, in the immediate vicinity of the body, or 
in the form of information provided by relatives or 
witnesses. Suspicious fi ndings can include those 
identifi ed on the body (e.g., abnormal fi ndings that 
in fact occurred post-mortem, fi ndings resulting 
from the body being in an unusual position follow-
ing death, or fi ndings due to autolysis or putrefac-
tion), or those found in the vicinity of the body. 
The following examples are taken from the broad 
spectrum of conceivable abnormal fi ndings:
•    Petechiae in the conjunctivae and scalp in a 

head-down position are interpreted as possi-
bly the result of compression trauma to the 
neck.  

•   Vibices in areas of livor mortis in a head-down 
position are often misinterpreted as antemor-
tem hemorrhage due to trauma to the neck.  

•   Putrefactive changes may lead to incorrect 
assessments [e.g., rectal prolapse (Fig.  2.4 ) or 
coffi n birth due to putrefaction].

•      Light-brown/ocher-colored areas of dry 
skin due to postmortem pressure points may 
be misinterpreted as antemortem injuries 
(Fig.  2.5 ).

•      Skin discoloration and corresponding marks 
consistent with medical intervention, e.g., 
defi brillator marks (Fig.  2.6 ) or the imprint 
of a bite block, may be misinterpreted as 
due to antemortem blunt force trauma 
(Fig.  2.7 ).

•       Tears in the seams of clothing, e.g., arm-
pit seams of a shirt, may be interpreted as 
due to physical confl ict when in reality they 
occurred during transportation of the body 
post-mortem.  

•   Indications of a break-in, a physical confl ict in 
the home, or entertaining guests shortly prior 
to death are not considered as possible indica-
tions of an unnatural death.  

•   No possible causal link is made between 
information relating to accidents in the 
deceased’s history and their death.  

•   Serious discrepancies between information on 
past history and previous disease fail to 
prompt further investigations (e.g., reporting 
sudden death where the cause of death has 
been given as hepatic coma and the body 
shows marked jaundice).    

  Fig. 2.4    Rectal prolapse seen at external postmortem 
examination       
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 There are numerous other examples seen in 
forensic practice that necessarily lead to uncer-
tainty and thus, quite reasonably, result in the 

police being notifi ed. It should be noted, how-
ever, that further investigation frequently yields 
no indication of third-party responsibility and 
that already overstretched police offi cers often 
urge the certifying physician to record a natural 
death in the death certifi cate. 

 A systematic approach to examining the 
unclothed body is recommended in order to avoid 
overlooking important fi ndings at external post-
mortem examination. Thus, a thorough examina-
tion involves careful attention to or inspection of 
the following: 

  General fi ndings : Sex, age, type of physique, 
height, weight, nutritional and personal-care 
status, skin color, areas of swelling, asym-
metries, scars, tattoos, amputations, degree 
of rigor mortis, extent of livor mortis, signs 
of  putrefaction, injuries, impurities, and signs 
of mummifi cation. 

  Head : Deformities, bony reaming, swelling, 
hematomas, and fl uid effusion from natural ori-
fi ces. Hairy scalp: hair color, hair length, swell-
ing, transections, abnormal discoloration, and 
deposits on the scalp or hair.    Non-hairy forehead: 
eyebrows, eyelids, conjunctivae, eyeball consis-
tency, pupil width and anisocoria, facial skin, pal-
pable fractures of the skull and facial bones, outer 
nostrils, upper and lower lips, corners of the 
mouth, (saliva) contact traces, oral vestibule and 
oral cavity (foam cone?), oral mucosa, dental 
characteristics, tongue position, checking for oral 

  Fig. 2.6    Defi brillator marks in a typical localization, 
misinterpreted as blunt force trauma infl icted by a third 
party (image kindly provided by the competent police 
authorities)       

  Fig. 2.7    A bite block left on the body following death in 
an epileptic state led in this case to postmortem pressure- 
related skin discoloration; the certifying physician 
expressed suspicion of asphyxia with a soft cover and 
notifi ed the police       

  Fig. 2.5    Parallel marks above the occipital frontal cir-
cumference misinterpreted as a fatal blow to the head. In 
reality, the head had lain against the sections of a radiator 
post-mortem. No regional hemorrhage was seen at 
autopsy (image kindly provided by the competent police 
authorities)       
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odor (aromatic, acetonemic, uremic, or of  bitter 
almonds/garlic) by pressing the edge of the left 
costal arch at the    medioclavicular line, outer ear, 
and external auditory canals. 

  Neck : Mobility, fi ndings on and in neck skin 
(strangulation marks, including manual and liga-
ture strangulation marks), puncture sites, swell-
ing, hematomas, scratches, and areas of drying 
due to abrasion. 

  Chest : Shape of the chest, symmetry, stability, 
and mobility, scars, defi brillation marks, injuries 
and discoloration, and assessment of the nipples; 
is skin emphysema palpable? 

  Abdominal walls : Above, at, or beneath chest 
level, curvatures, abdominal tension (gas conges-
tion), scars, striae, puncture marks (e.g., heparin 
injections), pattern of hair growth, and pelvic 
ring mobility. 

  Anogenital region : Penis, scrotum, position of 
the testes, the major and minor labia and the 
hymen, deposits/trace evidence (blood, foreign 
bodies, secretions, feces), injuries, as well as the 
anal ring. 

  Extremities : Shape; form; mobility; edema; 
atrophy; lateral and circumferential differences 
(deep vein thrombosis!), evaluated separately 
according to upper and lower leg; shortening of 
extremities; amputations; scars; needle tracks, 
particularly on the fl exor side of the elbow in i.v. 
drug abuse; and scars due to tentative wounds 
(previous suicide attempt?).    Assessing the palms 
of the hands and soles of the feet: color of fi nger- 
and toenail beds, possibly collecting evidence 
found below fi ngernails by clipping the nails 
(take evidence separately for each fi nger!); apply-
ing adhesive tape to the palms of the hands (Frei’s 
fi ber test) in cases of fatal strangulation; palms 
and fl exor side of the fi ngers (electrical burns?); 
washerwoman’s skin on the palms of the hands 
and soles of the feet; and skin wounds on the 
palms of the hands and skin between the thumb 
and index fi nger (active defense wounds, seen 
most notably in sharp force trauma such as knife 
stabs, etc.). 

  Back : Pressure marks, swelling, discoloration, 
scars, injuries, and decubitus ulcers (in the but-
tock region, over the tips of the shoulder blades, 
over spinous processes, and on the heels!). 

 In specifi c cases, photodocumentation should 
be compiled at the time of external postmortem 
examination irrespective of whether or not an 
autopsy is foreseen. Making sketches can also be 
helpful, using, for example, a printed body dia-
gram. In rare cases, it is necessary for an expert 
appraisal to be based purely on postmortem 
radiological fi ndings; occasionally, an external 
postmortem examination consists solely of tak-
ing a blood sample from a femoral vein for blood 
alcohol determination.  

2.5     Duty of Due Diligence 
at External Postmortem 
Examination 

 Failure to exercise due diligence at external post-
mortem examination can lead to unnatural deaths, 
including homicides, remaining undetected. 
Thus, misplaced consideration for the relatives of 
the deceased is ill-advised. Relatives should be 
made aware of the certifying physician’s legal 
obligation to perform an external postmortem 
examination with due diligence. 

 Depending on the legal framework, a breach 
of the established rules relating to medical dili-
gence at external postmortem examination can 
represent an offense punishable with a fi ne. 
Some cases may even result in criminal sanc-
tions, such as manslaughter charges (see “Case 
Study” below).  

 Case Study 

 The physician facing prosecution had failed 
to undress the body of a 70-year-old woman 
found lifeless in a bathroom, thereby over-
looking bright red livor mortis. Shortly 
thereafter, the deceased’s daughter was also 
found dead in the same bathroom. It was 
subsequently revealed that both women 
had died of CO poisoning. Due to his fail-
ure to undress the body of the 70-year-old 
woman, the physician had not observed 
the characteristic bright red livor mortis. 
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 An offi cial death certifi cate is completed once 
an external postmortem examination has been 
performed. One portion of the death certifi cate is 
intended for the offi cial register of births, deaths, 
and marriages and includes the deceased’s per-
sonal details, form of identifi cation, determina-
tion of death, as well as additional information 
in the case of stillbirths or possible infectious 
diseases. 

 Another portion of the death certifi cate com-
prises information on the type of disease that 
caused death. A plausible chain of causality in 
terms of pathological changes that could lead to 
death should be given here (the medical determi-
nation of the cause of death). 

  Determining the Cause of Death . Information 
relating to cause of death is structured in the 
death certifi cate according to the WHO sample 
certifi cate, the International Form of Medical 
Certifi cation of Cause of Death (Fig.  2.2 ). Each 
line is numbered as follows:

   Ia = immediate cause of death  
  Ib = antecedent cause, i.e., morbid conditions 

giving rise to the immediate cause of death 
mentioned in 1a  

  Ic = underlying cause, i.e., the primary cause 
or underlying morbid condition  

  II = other signifi cant morbid conditions con-
tributing to death but unrelated to the under-
lying morbid condition mentioned in 1c    

 A scientifi cally and medically recognized 
pathophysiological mechanism should exist 
between the underlying morbid condition given 
and the immediate cause of death. Each fi eld 
should additionally include information on the 
duration of the morbid condition prior to death, 
thus enabling its time course to be checked for 
plausibility. A number of sample cases are pro-
vided below by way of illustration: 

  Example 1 :
   Ia: Myocardial infarction (hours)—due to  
  Ib: Fresh coronary thrombosis (hours)—due to  
  Ic: Stenosing coronary sclerosis (years)  
  II: Hypertension, diabetes mellitus    
  Example 2 :
   Ia: Right ventricular decompensation (1 h)—due 

to  
  Ib: Recurrent pulmonary thromboembolism 

(2 h)—due to  
  Ic: Deep vein thrombosis (days)  
  II: Left-sided hypertensive intracerebral hemor-

rhage with right hemiparesis (6 months)    
  Example 3 :
   Ia: Cardiac tamponade (minutes)—due to  
  Ib: Dissecting aortic aneurysm (hours)—due to  
  Ic: Idiopathic medial necrosis of the aortic wall 

(years)  
  II: Hypertension, liver cirrhosis, and 

pyelonephritis    
  Example 4 :
   Ia: Polytrauma involving numerous body parts  
  Ib: Struck by a rail vehicle  
  Ic: Known depression  
  II: Diabetes mellitus    

 It is not always essential to complete all lines. 
If the cause of death (a mandatory fi eld) is not the 
result of an underlying morbid condition, no fur-
ther information is required, e.g., if the entry in 
fi eld Ia is “narcotic poisoning,” the other fi elds 
(Ib, Ic, and II) remain empty. 

 It is not uncommon, even after additional 
information has been gathered, for the medical 
cause of death to remain unexplained; this 
should be noted accordingly in the death cer-
tifi cate. Entering a speculative immediate 
cause of death, a pathophysiologically 
unfounded end state, or a meaningless diagno-
sis is not acceptable either in terms of cause of 
death statistics or as a basis for classifying the 
mode of death. 

  Important :  Inconclusive diagnoses ,  as well 
as entering the end states of any process of 
dying ,  should be avoided ,  e . g ., “ old age ,” “ heart 
failure ,” “ respiratory arrest ,” “ circulatory col-
lapse ,”  or  “ loss of the will to live .” 

 Findings are evaluated in terms of their rele-
vance to the cause of death and weighted accord-

Had he performed the external postmortem 
examination of the fi rst victim according 
to regulations, the daughter’s death may 
have been avoided. Criminal proceedings 
were taken against the physician and he 
was found guilty of manslaughter. 
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ingly, resulting in their differentiated classifi cation 
into three groups: 

  Group I . Findings on the immediate cause of 
death and the underlying morbid condition/
trauma may provide a highly plausible explana-
tion in terms of causality and time course, as seen 
in “hard” causes of death: the underlying morbid 
condition and immediate cause of death are 
closely linked on a pathophysiological level, both 
occurring at a short time interval from one 
another (e.g., extensive subarachnoid hemor-
rhage due to a ruptured basilar artery aneurysm). 

 The mode of death can be clearly classifi ed. 
  Group II . In contrast, a known disease can 

cause death by several different pathomecha-
nisms, or several concomitant underlying dis-
eases can converge in a fi nal stage to cause death, 
so-called “soft” causes of death (e.g., stenosing 
coronary sclerosis and right lower lobe pneumo-
nia in the setting of chronic lymphocytic leuke-
mia). It is sometimes possible to identify the 
principal immediate cause of death from the 
deceased’s medical history. 

 Classifying the mode of death may be prob-
lematic and needs to be performed on a case-by- 
case basis. 

  Group III . Lastly, there are cases of death in 
which, due to insuffi cient information on the 
deceased’s medical history and lack of back-
ground knowledge relating to the circumstances 
of death, an immediate cause of death or relevant 
underlying disease cannot be recorded. In such 
cases, if the cause of death is recorded as unclear, 
the mode of death should likewise be recorded as 
unclear. 

 The mode of death can be classifi ed as 
“unclear” or “unexplained.” 

 Nevertheless, there are numerous medically 
accepted direct or indirect causes of death that 
are either organ-specifi c or non-organ-specifi c. 
Organ-specifi c causes of death include, for 
example, hepatic coma following decompen-
sated liver cirrhosis in chronic alcohol abuse or 
central regulatory failure due to an epileptic 
state, intracerebral hemorrhage, subdural hema-
toma, or leptomeningitis. Non-organ-specifi c 
causes of death include embolisms or death due 
to sepsis. 

  Important :  Before fi lling out a death 
 certifi cate ,  the certifying physician should 
always check whether the deceased ’ s medical 
history and the circumstances of death plausi-
bly explain fi nal morbidity ,  in addition to 
whether the acuity of death can be accounted 
for .  Where no plausible cause of death is 
found ,  this should be recorded on the form . 

 Numerous studies have shown that the corre-
spondence rate between causes of death recorded 
on death certifi cates and actual causes of death 
established at autopsy is 50–60 % at best. This is 
by no means due to a lack of diligence among 
certifying physicians, but rather to the unpredict-
ability of the biological organism and its suscep-
tibility to a multitude of possible diseases. 
Improving the data on actual causes of death 
could only be achieved by signifi cantly increas-
ing the number of autopsies performed. 

  Classifying the Manner of Death . Information 
on the manner of death should be recorded sepa-
rately from information on the cause of death. 
Whereas the cause of death relates to the medical 
and scientifi c cause of death, information on the 
manner of death relates to the circumstances of 
death in terms of their criminological relevance: 
natural, unnatural, or unexplained. Thus, classi-
fying the manner of death is in some cases of cru-
cial importance in terms of the further measures 
taken by the authorities. In this context, the fol-
lowing applies: 

  Natural death : Death as a consequence of 
pathological internal causes that are in no way 
attributable to legally relevant external factors. 

  Unnatural death : Death as a consequence of 
an event that was caused, triggered, or infl uenced 
externally (including self-infl icted and third- 
party effects). 

  Unexplained manner of death : In the absence 
of evidence of a natural death, it is not possible to 
conclusively determine the manner of death 
solely on the basis of a medical external postmor-
tem examination. 

 Determining whether or not a death was natu-
ral is paramount, i.e., identifying a defi ned inter-
nal disease for which the deceased received 
medical treatment ante-mortem and which, 
according to the given time course, could have 
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plausibly caused death, while at the same time 
there are no identifi able indications of an unnatu-
ral death. It is important to bear in mind here that 
even an individual suffering from a serious dis-
ease that could plausibly cause imminent death 
may be the victim of an unnatural death (poison-
ing, homicide to accelerate an inheritance pro-
cess). Therefore, it is important to be aware of all 
fi ndings that could point to an unnatural death. 
While legal defi nitions of unnatural death pro-
vide orientation, they are of only limited help in 
practice. One particular defi nition reads: 

 Any death resulting from suicide, an accident, 
an error in medical treatment, or any other exter-
nal effect caused by the conduct of a third-party 
(death by a third party) is considered an unnatural 
death. 

 In practice, it is crucial to be able to recog-
nize the signs of an unnatural death precisely as 
such. These signs may be apparent in the patient 
history or in fi ndings made on the body 
(Table  2.5 ). It is sometimes necessary to verify 
fi ndings in terms of whether processes associ-
ated with a natural death could be considered as 
the cause of death.

   Since homicide can leave little or no trace, 
an absence of injuries is not suffi cient grounds 
to assume a natural death. Finally, even if no 
indications of third-party involvement are 
found at the scene of discovery, this should not 
be taken as confi rmation of a natural death. 
Particular  attention should be paid to sequelae 
following (initially) survived trauma, i.e., 

delayed death following trauma. The following 
applies in this context: 

  Important :  Causality between the primary 
effect at the beginning of the causal chain 
resulting in death and death itself is not dimin-
ished with time — the interval may be many 
years . 

 Incorrect death certifi cation is seen most nota-
bly in cases with longer time intervals between 
the primary trauma/effect and the time of death, 
despite the fact that causality can be proven scien-
tifi cally and medically and is recognized legally. 
The following examples illustrate this well:
    Example 1 : As a result of a road traffi c accident, 

a cyclist suffered a lower leg fracture that 
could be treated successfully. The cyclist 
developed deep vein thrombosis in the lower 
leg followed by fatal pulmonary embolism 1 
year later (= unnatural death).  

   Example 2 : A female patient was left bedridden 
in a comatose state following hypoxic brain 
damage due to a mistake in anesthesia. The 
patient died of pneumonia after 6 years (= 
unnatural death).  

   Example 3 : A patient suffered acute allergic 
shock following the application of a medically 
indicated medication (= unnatural death).  

   Example 4 : A former metal worker died of malig-
nant pleural mesothelioma 20 years after 
his fi nal massive exposure to asbestos in an 
occupational capacity (= suspected unnatural 
death; the competent insurance institution was 
notifi ed of this suspicion for the purposes of 
further verifi cation and, where necessary, to 
call for an autopsy) (= suspected unnatural 
death)    
 The above examples also serve to clearly illus-

trate that classifying the mode of death is in no 
way linked to the question of guilt. Death due to 
allergic shock occurred despite correct adminis-
tration of medical treatment, but the adverse drug 
reaction (ADR) caused distinctly premature 
death. However, there are specifi c borderline 
cases involving therapeutically acceptable causa-
tion of premature death. This is true, for example, 
of cancer patients in whom morphine-based pain 
medication possibly leads to a premature death, 
as well as in cancer patients who die as a result of 

   Table 2.5    Information or fi ndings pointing to an 
 unnatural cause of death   

 Patient history  Findings on the body 

 Sudden death  Congestive hemorrhage 
 No detectable
preexisting disease 

 Color of livor mortis 

 Occupational, traffi c,
or other sort of accident 

 Odor of air from the lungs 

 Situation in which the body
was discovered (e.g., drug
paraphernalia at the scene
of discovery) 

 Tablet remnants in the 
oral vestibule or mouth 

 Unexpected death in
particularly young
individuals (<40 years) 

 Injuries on the body 
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the effects of medically indicated and correctly 
administered chemotherapy, although without 
this therapy their malignancy may have caused 
death at an earlier—or later—point in time.  

 It is not intraoperative deaths in severely ill or 
polytraumatized patients who succumb to their 
underlying disease or injuries despite interven-
tions performed according to correct medical 
practice that are seen as problematic, but rather 
those deaths involving either patients whose 
quoad vitam prognosis up to the time of death 
was not particularly alarming or indeed patients 
who were largely in good health. 

 The question of whether a death should 
be certifi ed as unnatural in cases where the 
unavoidable risk of a medical intervention 
becomes a harsh reality is a controversial one. 
There are those who demand at least a remote 
indication of a breach of the recognized rules 
of medical diligence (treatment error) in order 
for death to be suspected as unnatural. However, 
with regard to the case study described above, 
one can assume—in contrast to advanced-stage 
cancer patients who die as a result of their 
malignancy—that coronary angiography was 

responsible for causing the patient’s death, 
 possibly many years prematurely.  

 Bone marrow and fat embolism during (in 
particular the bone cement phase) and following 
endoprosthetic surgery for femoral head fractures 
is a known yet rarely fatal complication that the 
patient needs to be informed about. In the event 
of this type of embolism, death usually occurs as 
the result of a fall in the home (an accident) and 
is therefore classifi ed as an unnatural death. 
Accidents, like the one described above, which 
could be avoided through due care and diligence 
can result in legal prosecution for negligent 
manslaughter. 

  Death on the Operating Table . The death of a 
patient directly during a medical intervention, 
notably on the operating table, is a particularly 
challenging situation. In such cases, classifying 
the death as “unexplained” and notifying the 

 Case Study 

 Diagnostic coronary angiography was per-
formed on a 56-year-old man with an 
abnormal stress ECG. The patient suffered 
circulatory collapse and asystole 2 h fol-
lowing the hitherto complication- free inter-
vention. Resuscitation attempts were 
unsuccessful. The man had felt perfectly 
well that morning as he walked by foot to 
the examination. Due to the short time 
interval between the intervention and 
death, the man’s relatives expressed suspi-
cion that an error in medical treatment had 
occurred. At autopsy, cardiac tamponade 
due to coronary wall rupture was identifi ed, 
an extremely rare yet typical complication 
of coronary angiography that patients need 
to be informed of prior to the intervention, 
as was the case in this particular instance. 

 Case Study 

 A 77-year-old woman was treated for a 
femoral neck fracture with a total endopros-
thesis. The patient developed postoperative 
right ventricular heart failure in the recov-
ery room and died. Autopsy confi rmed the 
surgeons’ suspected diagnosis of partially 
fracture-related and partially unavoidable 
surgery-related fatal bone marrow and fat 
embolism. It was not possible to establish 
beyond a doubt whether the woman would 
have lived longer had she not undergone 
the operation. Meanwhile, police inquiries 
revealed that the patient had suffered a fall 
while walking to the toilet at the nursing 
home for the elderly where she was a resi-
dent. In contravention of explicit instruc-
tions that the overweight woman should 
always have two    caregivers to support her 
when walking, she had been accompanied 
on the occasion in question by only one 
caregiver, who was not strong enough to 
prevent the fall. The patient would not have 
died at that point in time had instructions 
been followed. 
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 relevant authorities, even if the treating physician 
temporarily makes himself or herself the subject 
of a criminal investigation, is advised. The death 
certifi cate should be fi lled out by an impartial 
physician in order to avoid any suspicion of con-
cealment by the operating physician. This could 
be regulated either by law or, for example, by 
hospital regulations. Most particularly in cases of 
death on the operating table, the underlying dis-
ease and cause of death need to be established at 
autopsy before any comment can be made on the 
question of a possible treatment error. A review 
of medical malpractice claims reveals that autop-
sies almost always result in exoneration of the 
accused physician. 

  Important :  Classifying death as  “ natural ” 
 is not recommended in cases of death on the 
operating table since ,  at any subsequent offi -
cial inquiry ,  the treating physician may be 
suspected of attempting to conceal a medical 
error .  The death certifi cate should be fi lled out 
by an impartial physician uninvolved in either 
the diagnosis or treatment of the patient . 

 The death certifi cate must be fi lled out once 
the external postmortem examination has been 
completed and all available information has been 
collected. In a departure from specifi cations in 
the WHO’s international death certifi cate 
(Fig.  2.2 ), some death certifi cates require more 
differentiated information, such as the US 
Standard Certifi cate of Death (Fig.  2.8 ), which 
includes a special section requiring information 
on the cause of death (Fig.  2.9 ) and the approxi-
mate time between disease onset and death.

2.6         Second External Postmortem 
Examination at the 
Crematorium 

 In countries where inhumation is predominantly 
practiced, a second external postmortem exami-
nation is sometimes required by law if cremation 
or burial at sea is planned. Since the body is irre-
trievably disposed of in both these cases, a sec-
ond examination is designed to carefully 
reexamine the body and compare any fi ndings 
with information given in the death certifi cate. 

Further information may be requested from the 
fi rst certifying physician, as well as from other 
physicians involved in the previous treatment of 
the deceased, in order to clarify any confl icting 
information. If doubts persist as to whether death 
was natural, the body is not released for crema-
tion. Any indication of an unnatural death should 
prompt the second certifying physician to notify 
the authorities. The public prosecutor’s offi ce 
will then decide whether a forensic autopsy is 
required. However, depending of the results of 
police inquiries, the public prosecutor’s offi ce 
can also release a body for cremation without 
calling for an autopsy. 

 Previously overlooked indications of homi-
cide (small gunshot wounds or ligature marks 
missed by the fi rst certifying physician), as well 
as reasonable suspicion of a treatment error or 
error in care, can give rise to an autopsy follow-
ing the (second) external postmortem examina-
tion. Furthermore, a second external examination 
is intended to identify and further clarify deaths 
with long intervals since the harmful event (road 
traffi c accident, occupational accident) that have 
been incorrectly classifi ed as natural, as well as 
cases of suspected fatal occupational disease, 
prior to cremation.  

2.7     The External Postmortem 
Examination and Recording 
Causes of Death/Fatal Injury 

 External postmortem examinations and death 
certifi cation form the basis of statistical informa-
tion on death due to natural causes or fatal exter-
nal trauma. According to WHO World Health 
Statistics (WHO  2008 ), the following represent 
the most frequent causes of death:
    1.    Ischemic heart disease   
   2.    Cerebrovascular disease   
   3.    Lower respiratory infections   
   4.    Chronic obstructive pulmonary disease   
   5.    Diarrheal diseases   
   6.    HIV/AIDS   
   7.    Tuberculosis   
   8.    Trachea, bronchus, and lung cancers   
   9.    Road traffi c accidents   
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  Fig. 2.8    The US Standard Certifi cate of Death       
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   10.    Prematurity and low birth weight   
   11.    Neonatal infections 1    
   12.    Diabetes mellitus   
   13.    Malaria   
   14.    Hypertensive heart disease   
   15.    Birth asphyxia and birth trauma   
   16.    Suicide   
   17.    Stomach cancer   
   18.    Cirrhosis of the liver   
   19.    Nephritis and nephrosis   
   20.    Colon and rectum cancer    

  “Homicide” comes 22nd on the list. However, 
in most countries around the world, there is no 
reliable or structured system for recording fatal 
trauma. The WHO proposed a system for record-
ing deaths which could be used as a supplement to 
current death certifi cates and which classifi es fatal 
trauma according to type: road traffi c incident, 
other transport incident, blunt force (struck/hit 
by a person, animal, or object), fall, stab/cut, ani-
mal bite, drowning/submersion, burn (smoke/fi re/
fl ames), burn (contact with heat/scald), poison-

1  Comprises severe neonatal infections and other 
 noninfectious causes arising during the perinatal period 

ing, suffocation, choking, hanging,  electrocution, 
fi rearm discharge/gunshot, explosive blast, and 
envenomation, among others. In 2012, both a 
short version and a long version of a fatal injury 
surveillance data collection form were proposed 
with the aim of improving the worldwide lack of 
data. Naturally, there are signifi cant discrepan-
cies in the rates of death due to trauma between 
different areas of the world, with South Africa, 
for example, demonstrating particularly high 
rates. However, cases of fatal trauma can also be 
recorded to a certain extent by applying the cod-
ing system used in the International Classifi cation 
of Diseases (ICD 10; see Table  2.6 ).

2.8        Duty to Bury 

 The duty to organize and pay for the burial of a 
deceased person usually falls to relatives. Many 
countries specify a fi xed hierarchy of relatives 
upon whom the duty to bury falls (e.g., spouse, 
biological or adopted children, parents, siblings, 
grandparents). If the wishes of the deceased are 
unknown, the type of burial (inhumation, 

  Fig. 2.9    Extract from the US Standard Certifi cate of Death: cause of death       
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 cremation, or burial at sea) is also chosen by the 
relatives within the boundaries of national law. In 
many countries, regulations determine the point 
at which a duty to bury becomes relevant in the 
case of stillbirths or spontaneous abortions (e.g., 
from a body weight of 500 g) and/or whether 
relatives are entitled to bury low-body-weight 
embryos and fetuses. Time limits within which 
burial should take place, starting from the time of 
determination of death, are often specifi ed (e.g., 
5 days) unless there are legally recognized 
grounds to delay burial. In addition, there are 
regulations and laws limiting the period of time a 
body can remain buried in a cemetery (e.g., to 30 
years), while others permit urn burials only in 
designated places and either permit or forbid urns 
to be taken home. Finally, there are also regula-
tions relating to the scattering of a person’s ashes 
at sea, in a specially designated woodland area, 
or on private land.     
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