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Abstract

Introduction: In this study, it was aimed to investigate the frequency of autopsy findings and the frequency of
cases decided to die due to hypothermia in Eskişehir.

Materials and Method: This study is a descriptive study conducted in the 20-year period between 1997 and
2016 in Eskişehir province by retrospective examination of case files belonging to judicial qualifications. These
deaths were included in the study because of the decision to die due to hypothermia. The cases were evaluated in
terms of age, gender, location of the body, month in which the body was found, autopsy findings, psychiatric disease
history, toxicological examination and death investigation information.

Findings: It has been determined that in 20 year period, there were 16 deaths due to hypothermia in Eskişehir,
Turkey. All cases were male and mean age (SD) was 62.4 ± 7.2 years. Wischnewsky ulcers occurred in 11 cases
(68.8%) due to hypothermia. 9 cases (56.3%) had a history of psychiatric and neurological disease.

Conclusion: Hypothermic deaths are preventable deaths and precautions should be taken to protect against
hypothermia in elderly people, homeless people and those with mental illness that will affect the state of
consciousness.
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Introduction
Hypothermia is the temperature of the body falling below 35°C.

Clinically, there are 3 groups: The range between 32°C and 35°C is
classified as mild, between 28°C and 32°C as moderate and below 28°C
as severe. According to etiological cause, it is classified as primary and
secondary hypothermia. Primary hypothermia is caused by the
exposure of the healthy individual to cold. Secondary hypothermia is
defined as heat regulation disorder due to an underlying clinical
condition such as chronic diseases, poisoning and advanced age [1-4].

Primary hypothermic cases are encountered more frequently in
forensic medicine practice [5]. Despite all the developments in forensic
medicine and forensic sciences, hypothermia-related deaths are still
among the most difficult cases of postmortem diagnosis in forensic
medicine practice. Hypothermic death is diagnosed by excision of
other possible causes of death in addition to macroscopic and
microscopic findings [6]. Cold skin erythema in the external
examination, Wischnewsky ulcers in the stomach and duodenum and
pancreatitis and pancreatic fat necrosis findings in the autopsy are
supportive findings for the hypothermia-related deaths [1,6-8]. In
addition, there are a number of immunohistochemical,
histopathological or biochemical studies on the hypothermia-related
mortality diagnosis in the literature [1,6,8-11].

In this study, it was aimed to investigate the frequency of autopsy
findings and the frequency of cases decided to die due to hypothermia
in Eskişehir, Turkey.

Materials and Methods
The study was carried out in Eskişehir province in Western

Anatolia. Eskisehir is a city in turkey and its population is around
8,00000. Cases decided to die due to hypothermia as result of forensic
investigations and postmortem examinations such as autopsy,
toxicological and histopathological examinations in Eskişehir during
the 20 year period between 1997 and 2016 were included in the study.
During the 20 year period, it was understood that the autopsies were
conducted by Eskişehir Forensic Medicine Branch Directorate,
Eskişehir Osmangazi University Forensic Medicine Department or
physicians affiliated to the Ministry of Health in different periods. All
the judicial deaths in the city are sent to our unit ready to work.
Therefore, with permission from the Eskişehir Public Prosecutor's
Office, the autopsy archive was used where all the dead examinations
and autopsies were held. In addition, criminal investigation files were
used. All the cases included in the study were autopsied. The cases
without autopsy were not included in the study. The cases were
evaluated in terms of age, gender, location of the body, month in which
the body was found, autopsy findings, psychiatric disease history,
toxicological examination and death investigation information. In the
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investigation files examined, there were findings of crime scene
investigations, investigation findings of police officers, all depositions
of the relatives of the deceased or those who have seen them, and the
results of histopathological and toxicological examinations. The data
were evaluated using the SPSS 20.0 program. The characteristics of the
study group are presented with descriptive statistical data.

Results
In the 20-year period covered by the study, 7512 forensic qualified

deaths occurred in our province, of which 16 (0.2%) were
hypothermia-related deaths. It was determined that all of the cases
were male, their ages ranged from 48 to 78 and the mean age was 62.4

± 7.2. It was determined that deaths occurred most frequently in
January with 8 (50%) cases. 10 (62.5%) of the cases were found in open
land or street, and 4 (25%) were found to be in the dwelling. Skin color
changes were detected in all cases due to hypothermia in external
examinations. Histopathological and toxicological examinations were
performed in 12 cases. Autopsy macroscopic examination revealed
Wischnewsky ulcers in 11 cases (68.8%) due to hypothermia in gastric
mucosa. In 6 cases (37.5%), enzymatic fat necrosis was detected as a
result of pancreas histopathologic examination. In 9 cases (56.3%)
there was a history of psychiatric and neurological disease.
Toxicological examination revealed alcohol in quantities ranging from
75 mg/dl to 238 mg/dl in 7 cases (43.8%). Characteristics of the
phenomena are presented in Table 1.

Case Gender Age (Years) Month Location Autopsy Findings*
Psychiatric
Neurological Disease Toxicology Homeless

1 Male 53 January Open land S,W Schizophrenia - -

2 Male 61 February Street S Alzheimer's Disease
109 mg/dl
ethanol -

3 Male 65 December
Abandoned
house S,W

Atypical Psychosis
+Dementia

75 mg/dl
ethanol -

4 Male 59 January Factory store S,W,P Unknown
183 mg/dl
ethanol +

5 Male 57 January Open land S,W Unknown - +

6 Male 48 January Open land S,W Unknown
238 mg/dl
ethanol +

7 Male 66 December
Abandoned
house S,W,P Unknown

207 mg/dl
ethanol +

8 Male 65 January Workplace S,W Unknown
112 mg/dl
ethanol +

9 Male 72 January
Abandoned
house S,P Unknown

165 mg/dl
ethanol +

10 Male 75 February
Abandoned
house S,W,P

Atypical Psychosis
+Dementia - -

11 Male 78 December Open land S
Atypical Psychosis
+Dementia - -

12 Male 63 January Open land S
Atypical Psychosis
+Dementia - -

13 Male 55 November
Abandoned
house S,W Unknown - +

14 Male 57 January Street S,P Atypical Psychosis - -

15 Male 60 December Open land S,W Schizophrenia - -

16 Male 64 February Open land S,W,P Alzheimer's Disease - -

* S: Skin Findings; W: Wischnewsky ulcers in the stomach; P: Pancreas findings

Table 1: Characteristics of deaths due to hypothermia.

Discussion
No studies have been found in our country that give the frequency

of mortality associated with hypothermia. A study conducted in Konya
has reported 12 deaths due to hypothermia between 2000 and 2008 [5].
Taylor et al. reported the hypothermia-related mortality to be 0.07% in

their study of epidemiology of death events [12], which occurred
between 1977 and 1986 in New Zealand due to hypothermia. In our
work, all judicial deaths in the 20 year period in Eskişehir were
evaluated. The number of all deaths has not been reached. However,
the ratio between judicial deaths was determined to be 0.2%. Eskisehir
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is a city where the temperature of the air falls below zero in the winter
months and the air flow is significantly higher. Even if the ambient
temperature is 10°C or lower, it is stated that it is enough to cause fatal
hypothermia, but it can be affected by factors such as air movement
and humidity [6,13]. Despite the absence of broad-based
epidemiologic studies, it is estimated that deaths due to hypothermia
in Eskişehir are above the country average in terms of their climate
characteristics.

Elderls cannot produce enough heat due to decreased muscle mass
or chronic diseases and are exposed to hypotermia more frequently
[2,13-16]. People with diseases such as dementia in the elderly or those
with psychotic disorders have been reported to be exposed to cold air
and fatal hypothermia for a long time outside in situations such as
disappearance [1,2,7,8]. In our study, it was determined that 6 cases
(37.5%) were over 65 years old, the average age was 62.4 and 9 cases
(56.3%) had diseases that could affect mental health such as psychosis
and Alzheimer/dementia. It was understood from the investigation
files that these cases had left home for some reason and could not find
their homes again.

Hypothermia is a major problem for the homeless [2,17-20]. In the
United States, 27 homeless people were reported to have died due to
hypothermia in a study evaluating homeless deaths between 2005 and
2010 [18]. In our study, 7 cases [43.8%] were found to be homeless.

Alcohol increases the risk of hypothermia by decreasing the ability
of people to decide to have adequate clothing and to be in appropriate
environments for protection from cold as well as increases heat loss by
dilatation of superficial veins [1,13,20,21]. The function of body heat
protection is supplied through the sympathetic system.
Vasoconstriction in skin and skeletal muscles is the most important
mechanism in the conservation of heat. This mechanism is abolished
by alcohol intake at toxic levels [1,6,20,22]. There are also studies show
that alcohol affects the hypothalamus and impairs heat regulation
[23,24]. Toxicological examination revealed alcohol in quantities
ranging from 75 mg/dl to 238 mg/dl in 7 cases (43.8%).

Cold erythema is a common symptom in people exposed to cold. It
is described as dark red discoloration (color change), which is
separated from the normal areas around by clear boundaries. Its
mechanism is cold-related cellular damage, and the obstruction of the
small vessels in the skin. Sometimes the color-changing area may be
pink in the peripheral part and darker in the central part. The dark
pink areas are found more extensively around the large joints and on
the extensor faces of the extremities. The most common places are
knee, wrist and hip joints. These are followed by the lower part of the
legs, the forearm, the wrist and the front of the hands. Also areas with
bluish discoloration in hands, wrists, knees and feet can be seen
[1,3,6,25]. In our study, cold erythema was present due to
hypothermia.

Changes in gastric mucosa are seen in cases of hypothermia-related
deaths. Significant ulcers and multiple bleedings can be seen in the
stomach. The blood in the mucosa is blackish because of the change in
blood. These lesions, as described by Wischnewsky, are expressed as
"Wichnewsky spot" [26,27]. Possible causes of these stains are thought
to be cellular damage caused by submucosal hypoxia, which is
secondary to the shift of the oxyhemoglobin dissociation curve to the
left and decrease in metabolic rate [1,6,27-29]. It has been reported
that the incidence of hypothermia in Wischnevsky ulcers varies
between 44%-90.9% [30]. In the present study, Wischnewsky ulcers

were detected in 11 cases (68.8%) due to hypothermia in the gastric
mucosa.

Another organ affected by the hypothermia is the pancreas. In some
cases, fatty necrosis areas are associated with haemorrhagic
pancreatitis. Although there are many theories about the mechanism
of pancreatitis formation, this is not fully understood [1,6,25]. In our
study, histopathological examination revealed pancreatitis and
pancreatic fat necrosis in 6 cases (37.5%).

Conclusion
It has been emphasized in the literature that autopsy findings should

not be enough alone, that other causes of death should be excluded,
and that they should be supported by forensic investigation and
investigation of the scene [1,5,6,8,16]. In the present study, autopsy
findings and judicial investigation were evaluated together in all cases.
However, it was understood that histopathological and toxicological
examination was not performed in 4 cases. Histopathologic and
toxicological examination is absolutely necessary for the diagnosis of
hypothermia related death. In our study with limited number of cases,
it was seen that age, homelessness, alcohol use, dementia/Alzheimer's
and psychotic disorders affecting consciousness are related to
hypothermia-related deaths. Hypothermic deaths are thought to be
preventable deaths and the protection of those with mental illness that
will affect the consciousness, the homeless and the elderly is thought to
diminish the mortality related to hypothermia.

Limitations of the Study
Because the study was conducted in the form of an archive scan,

data may have been lost due to incomplete registrations. Only those
cases whose autopsy had been carried out and whose files were
completed after the criminal investigation and who were decided to
have died as a result of hypothermia were included in the study. 20-
year mortality statistics of our city could not be reached. For this
reason, the ratio of hypothermia deaths to all deaths has not been
determined. It was understood that histopathological and toxicological
examination was not performed in 4 cases and that these cases were
decided as the result of autopsy findings and judicial investigation.
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