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Abstract

In this study, it was aimed to evaluate the autopsy findings of deaths due to hanging in the last 25 years in
Eskisehir province located in western Anatolia and to share them in the literature. The gender, age, scene of crime,
the material used for hanging type and hanging, autopsy findings and toxicological findings were examined using the
data of Eskişehir Forensic Medicine Branch Directorate and judicial investigation files in that period. It was
determined that hanging cases have increased in the recent years. 65.1% of the cases were male 72.1% of the
cases were typical hanging. Hanging cases can only be solved by the collective work of crime scene investigators,
police officers, prosecutors and doctors.
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Introduction
Hanging is a fatal event that occurs as a result of the fact that the

body weight squeezes the neck region using a rope or similar material
[1,2]. In fact, death usually develops in the form of cerebral ischemia
that develops as a result of pressure on trachea and neck veins or
sometimes in the form of reflex heart arrest due to vagal inhibition
caused by pressure of the carotid sinus. In hanging, these mechanisms
should not be considered separately [1-5]. Hanging is known as the
most frequently used method of suicide worldwide [3-14]. It has been
reported that about 2000 suicide deaths due to hanging occurs per year
in England [15]. It has been reported in the studies conducted all over
the world that the incidence of hanging is gradually increasing [3,
16-21]. Hanging is thought to be the most commonly used suicide
method as hanging material can be easily found and the hanging
action can be performed almost everywhere [1,9,11,22].

In hanging autopsies, detailed crime scene investigation, forensic
investigation and findings should be evaluated together [3-5]. Neck
region should be examined in detail during autopsy. Hemorrhage and
ecchymoses in soft tissues under neck skin, ecchymotic fractures in
hyoid bone and troit cartilage support that hanging has been
performed while the person is alive [2,3,16,17,22-26]. Whether the
person was affected by a substance or alcohol at a level that could make
him/her ineffective before death should be investigated by performing
toxicological examination [2,27-29]. In this study, it was aimed to
evaluate the autopsy findings of deaths due to hanging in the last 25
years in Eskisehir province located in western Anatolia and to share
them in the literature.

Material and Method
The study was carried out in Eskişehir province located in western

Anatolia. The cases that were determined to die as a result of
mechanical asphyxia due to hanging in the 25-year period between

1992 and 2016 in Eskişehir were included in the study. The gender, age,
scene of crime, the material used for hanging type and hanging,
autopsy findings and toxicological findings were examined using the
data of Eskişehir Forensic Medicine Branch Directorate and judicial
investigation files in that period. Investigation files include the details
about autopsy and crime scene investigation, photos, the statements of
the relatives and family of the deceased person and witnesses, the
reports of social workers and the examinations specially performed for
the cases. In our department where the study was performed, crime
scene investigation findings, investigation findings of police officers,
statements of the relatives of the deceased person and all evidence of
the investigation in judicial deaths are evaluated and then autopsy is
performed. In the investigation files, it was concluded that all of the
cases committed suicide and the files were closed. The data were
evaluated using the SPSS 20.0 program.

Findings
It was determined that a total of 9813 autopsies were performed in

Eskişehir during the 25-year period covered by the study, and 872
(8.9%) of them died because of suicide. 57.9% of suicide cases and
5,1% of all unnatural deaths occurred as a result of mechanical
asphyxia due to hanging. It was found that the annual average of 20.2
deaths due to hanging occurred. It was determined that hanging cases
have increased in the recent years. It was found that hanging cases
occurred most frequently in 2016 (n=33, 6.5%) and have been
increasing every year (Graph 1).

It was determined that 329 (65.1%) of the cases were male and 176
(34.9%) of them were female. It was determined that the youngest of
the cases was 15 years old and the oldest of them was 93 years old, the
age average was 37 ± 17.9, and that the most common age group was
19-29 years (Graph 2). It was determined that 43 cases (8.5%) were at
the age of 18, and 45 cases (8.9%) were 65 years of age or older. The
distribution of age groups by gender is presented in Table 1. It was
found that there was no significant difference between age group and
gender (Table 1) (P>0.05).
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Graph 1: Distribution of all suicide and hanging cases by years.

Age group Male Female Total

n % n % n %

18 years and
below

30 9.1 13 7.4 43 8.5

19-29 years 103 31.3 59 33.5 162 32.1

30-39 years 67 20.4 34 19.3 101 20

40-49 years 46 14..0 27 15.3 73 14.5

50-59 years 40 12.2 24 13.6 64 12.7

60 years and
above

43 13 19 10.9 62 12.2

Total 329 100 176 100 505 100

χ2=1.470 df=5 P>0.05

Table 1: The distribution of age groups by gender.

Graph 2: Distribution of cases according to age groups.

It was determined that the rope was most frequently used material
(n=415, 82.2%) as a hanging material, and secondly wire was used
(3.2%) (Table 2). All of the cases were determined to be suicide. It was
determined that hanging was performed most frequently in house
attachments (n=417, 82.6%) and in workplaces as the second (Table 3).
It was determined that 364 (72.1%) of the cases were typical hanging,
241 (27.9%) of them were atypical hanging.

Tools used for hanging n %

Rope 415 82.2

Wire 16 3.2

Bed Lining 14 2.8

Scarf /Cheesecloth 14 2.8

Belt 13 2.5

Electric Cable 12 2.3

Bathrobe-Pyjama Belt 9 1.8

Tie 6 1.2

Water Hose 4 0.8

Dog Collar 2 0.4

Total 505 100

Table 2: Distribution of the tools used in the hanging method.

Place of suicide Total %

House and its attachments 417 82.6

Workplace 79 15.6

Prison 5 1

Hotel 3 0.6

Tree 1 0.2

Total 505 100

Table 3: Distribution of the places of suicide.

According to the information obtained from the scene investigation
findings, it was determined that 413 (81.8%) of the cases were full
hanging and 92 (18.2%) of them were semi-hanging. Hanging
telemesis was determined during external examination in all cases. The
location of hanging telemesis is presented in Graph 3. It was found that
hanging telemesis was located in above the thyroid cartilage in 479
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(94.9%) of the cases, at the over the thyroid cartilage in 21 (4.1%) of
them, and under the thyroid cartilage in 5 (1.0%) of them (Graph 3).

Graph 3: Distribution of hanging telemesis according to its location.

The internal findings detected during autopsy are presented in
(Table 4). At least one internal examination finding was detected in
each case. While hemorrhage or ecchymosis was detected in different
sizes and depths under the skin of the neck in all cases, hemorrhage or
ecchymosis (n=74.5) was detected in the superficial muscles of the
neck and soft tissues in 376 cases. The ecchymosed fracture was
determined in the hyoid bone in 109 (21.6%) of the cases, in the troit
cartilage in 95 (18.8%) cases and in both of them in 66 (13.1%) cases.
Vertebral fracture and medulla spinalis injury were found in 2 cases. It
was determined that one of these cases was a 75-year old woman and
hung herself to the ceiling of a 15-meter high store, the other one was a
67-year-old man and he performed hanging from the roof of the
workplace towards the elevator shaft. In the toxicological evaluation
made, ethanol was found in the blood of 57 (11.3%) of the cases. It was
determined that the lowest ethanol content was 23 mg/dl, the highest
was 134 mg/dl (Table 5). Benzodiazepine (94-215 ng/ml), barbiturate
(57-103 ng/ml) and amphetamine (124 ng/ml) were found in 5 cases, 2
cases and 1 case, respectively. Hanging cases are frequently
encountered in forensic medicine practice. It is the most commonly
used method of suicide all over the world [3-12].

The finding determined during autopsy n %

Ecchymosis or hemorrhage under the skin of the neck 505 100

Ecchymosis or hemorrhage in the superficial muscles of
the neck 376 74.5

Ecchymosed fracture in the hyoid bone 109 21.6

Ecchymosed fracture in thyroid cartilage 95 18.8

Ecchymosed fracture in hyoid and troit cartilage 66 13.1

Fracture and medulla spinalis injury in the neck vertebrae 2 0.4

Table 4: Distribution of internal findings determined during autopsy.

Ethanol content n

0-50 mg/dl 12

51-100 mg/dl 35

101-134 mg/dl 10

Total 57

Table 5: Toxicologic examination results.

Discussion
In the presented study, all hanging cases in the 25-year period were

suicides as a result of the investigation made. Murder and accident-
originated hanging event was not encountered in our province during
the study period. It is thought that the fact that hanging material can
be easily found and the hanging action can be performed almost
everywhere is the cause of the fact that hanging is the most common
suicide method. It was determined that 5.1% of all judicial deaths were
caused by hanging in Eskişehir during the study period. In a study
conducted in Diyarbakır in our country, it was reported that 2.8% of
judicial deaths were caused by hanging. In the study conducted in
India by Rao et al., it was reported that 264 (3.31%) 7968 autopsies
performed between 2010-2013 were due to hanging [30]. This
difference is thought to be due to regional differences and the changes
in the ratio of suicide. According to the statistics of the year 2014 in
our country, it was reported that the ratio of suicide was 4.07 per
hundred thousand, Eskişehir was the fifth province with the highest
ratio of suicide, and the ratio of suicide was 6.59 [31]. In the studies
conducted on suicide, it was reported that men died more frequently
due to suicide [6,8,9,32-35]. In the studies conducted in parallel to it,
victims were reported to be males more frequently [16,17,22,36,37]. In
a study conducted on hanging in Saudi Arabia, 86.46% of the cases
were reported to be male [18]. In the study conducted in Iran, 83% of
the cases were reported to be male [13]. In the study conducted on
hanging by Dean et al., the male/female ratio was reported to be 5.18
[37]. In the present study, it was determined that 329 (65.1%) of the
cases were male and 176 (34.9%) of them were female in accordance
with the literature.

In a study of a 33-year period that covered 1979-2012 in Istanbul,
53.1% of the hanging cases were between 19-41 [17]. In the study
conducted by Kurtuluş et al., the mean age of the hanging cases was
reported to be 40.9 [35]. In a study conducted in Kuwait, it was
reported that hanging cases occurred most frequently in the third
decade [22]. In the present study, in accordance with the literature, it
was determined that the mean age of the cases was 37 ± 17.9, it was
most frequently and secondly seen between 19-29 (32.1%) and 30-39
(20%) respectively. These ages are known as the most common age
range in studies related to suicide [6-9,11]. According to the data of the
Turkish Statistical Institute (TSI), it has been reported that suicides are
most commonly seen in the 15-24 age group (25.6%) and then in the
25-34 age group (19.2%) in our country [34]. In a study conducted in
India, half of the hanging cases were reported to be between 21 and 30
years of age [3]. In the study conducted in Istanbul by Üzün et al., it
was found that hanging cases were most frequently seen between the
ages of 20-29 [3].

The hanging material used may vary according to the person's
environment and conditions. However, it has been generally reported
in studies conducted on hanging that the rope has been used most
frequently [3,10,17,22,39,40]. In the study conducted by Ambade et al.,
rope has been used in hanging cases by the ratio of 67.7% [39]. In the
study conducted in İstanbul, it was reported that rope was used in
85.68% of the cases [3]. In the present study, it was determined that
rope was used as the hanging material in 82.2% (n=415) of the cases. It
was determined to be followed by wire, bed lining, scarf and belt. In
the studies conducted on hanging, it was reported that the cases
committed suicide most frequently at home [3,17,22,40]. In the study
conducted by Üzün et al., it was determined that 83.31% of the
hanging cases were at home [3]. In the study conducted by Gören et al.
in Diyarbakır, it was determined that 73.6% of the hanging cases were
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at home [10]. In the present study, in accordance with the literature, it
was found that hanging was most frequently performed in house and
its attachments (n=417, 82.6%) and then in workplaces.

The fact that the knot of the hanging material is at back of the neck
is called typical hanging [1,2,41]. In a study conducted in the province
of Denizli in Turkey, 52.9% of the hanging cases were reported to be
typical hanging [35]. In the study conducted in Samsun by Aydın et al.,
82% of the hanging cases were found to be typical hanging [42]. In a
study conducted in Diyarbakır, 60.7% of the hanging cases were
reported to be typical hanging [10]. In the present study, it was
determined that 72.1% of the cases were typical hanging according to
literature. The hangings in the form that the body does not touch
anywhere are called full hanging [1,13,41]. In the literature related to
hanging, it is reported that full hanging is most frequently encountered
[23,25,30,42]. In the study conducted in Samsun, it was reported that
77.1% of the cases were full hangings [42]. In a study conducted by Rao
and his colleagues in India, it was reported that 88% of the cases of
hangings were full hangings [30]. In the study conducted by Sharma et
al. this ratio was 68% [23]. In the present study, 413 of the cases
(81.8%) were determined as full hangings based on the data obtained
from the crime scene investigation records.

In the toxicological examination, ethanol was detected in the blood
in 57 cases (11.3%). The lowest ethanol content was 23 mg/dl and the
highest was 134 mg/dl. Amphetamine (124 ng/ml) in 1 case,
benzodiazepine (94-215 ng/ml) in 5 cases and barbiturate (57-103
ng/ml) in 2 cases were also found. In a study conducted in Istanbul,
alcohol was detected in 15.3% of the cases [17]. In the study conducted
by Üzün et al. alcohol was found in 11.9% (3) of the hanging cases and
in another study in Saudi Arabia the ratio was 6.76% [18]. The level of
the alcohol and other hypnotic drugs found in the blood is important
due to whether it will leave the person inactive. In the present study,
the amount of alcohol detected was not at a level that would make
them inactive. The detected active drug substances are determined to
come from the drugs they use on a regular basis. This was also
supported by the findings of the crime scene and the investigation.

In hanging cases, it is known that hanging mark is usually on the
upper part of the thyroid cartilage [1,2]. In the present study, according
to the external examinations, hanging mark was detected in all the
cases. In 479 cases (94.9%), the mark was located in the upper part of
the thyroid cartilage. In 26 cases in which hanging mark was in the
thyroid cartilage line or below, along with criminal investigation and
evidence, it was determined that the incident was a suicide by hanging.
In a study conducted by Rao in India, hanging mark was found
above/at the top of the thyroid cartilage in 82.58% of the cases [30]. In
hanging autopsies, ecchymosis under the skin and soft tissue bleeds in
the neck region; echogenic fractures, vertebral fractures and medulla
spinalis injury in hyoid bone and thyroid cartilage can be seen. The
materials used, the age of the person, whether or not it is a full
hanging, and the hanging distance are affecting the formation of these
findings. [1-3,5,16,19-21,23,26,37,43]. These findings support the fact
that the act of hanging takes place when one is alive [1,2,21,23,24,26].
In the study conducted in Istanbul, lesions were found under the skin
or in soft tissues in all cases [17]. Also in the present study, hemorrhage
or ecchymosis was found under the neck skin in all cases, and
hemorrhage or ecchymosis (n=74.5) in the surface muscles and soft
tissues of the neck in 376 cases. In a study conducted in Kuwait, bone
fractures in the neck region were reported in 44.07% of the hanging
cases [22]. In the study of Sharma et al. in India, 44.9% of the cases
were found to have a bone fracture in the neck region [23]. In the study

conducted by Üzün et al., hyoid bone fractures were found in 23.2%
and thyroid cartilage fractures in 21.4% of the cases [3]. In this
presented study, fractures with ecchymosis were detected in hyoid
bone in 109 cases (21.6%), in thyroid cartilage in 95 cases (18.8%) and
the both in 66 cases (13.1%). Vertebral fracture and medulla spinalis
injury were identified in 2 cases (0.4%). One of these 2 cases was a 75
years old-woman hung herself on the roof of a 15-meter-high depot,
while the other was a 67-year-old man hang himself from the roof to
the elevator shaft in his workplace. In a study conducted in India, it
was reported that there were vertebral fractures in 1.6% of the hanging
cases [25]. Vertebral fractures may occur in primordial executions and
at very high distances [1,2,25]. Vertebral fractures may occur in the
executions of death penalty and in hangings exercised at very high
distances [1,2,25]. Also, in the 2 cases with vertebral fractures
mentioned above, the hanging distance were high and both were old-
aged.

As a conclusion, 505 people has commited suicide by hanging
method in our city in the past 25 years. Ratio of hanging cases over all
suicide cases are determined as 57.9% also ratio of hanging cases over
all unnatural caused death are determined as 5.1%. It’s stated that most
of the suicide cases in our city are hanging cases. Autopsy findings and
demographical features of hanging cases are found as compatible with
literature. It is thought that it would be meaningful if as the most
frequent suicide cases in our city, the data of hanging cases has been
shared with the literature [42].

Hanging cases can only be solved by the collective work of crime
scene investigators, police officers, prosecutors and doctors. In the
present study, it was seen that this team worked together and
contributed to the investigation in all of the cases [43]. In the study,
after detailed investigation and evidence collection, it was decided that
all cases were an act of suicide. It appears that the data obtained are
consistent with the literature. It has been determined that the number
of hanging cases is increasing every year.
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