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Abstract

Introduction: Hanging and strangulation are forms of violent asphyxial death and are commonly encountered in
day-to-day autopsy. The need to differentiate between the two is extremely crucial especially in cases of suspicious deaths.
Thorough examination of the external and internal findings including ligature mark helps to establish the crucial facts in

such cases.

Methodology: The present observational study was carried out on 100 autopsy cases of hanging and strangulation, in the
Department of Forensic Medicine and Toxicology, G.G.S Medical College & Hospital, Faridkot, Punjab during a period
from April, 2021 to October, 2022

Results: A total of 100 cases of hanging and strangulation were studied. Males accounted for majority of cases of
hanging while females accounted for majority of cases of strangulation. Various other factors like age distribution, ligature

material used, nail marks, parchmentization, tongue bite were studied. Data was statically analysed.

Conclusion: A meticulous forensic examination in hanging and strangulation is of great importance to differentiate
between them. This study highlights that the ligature mark needs to be evaluated and correlated along with external

findings, internal findings and histopathological findings of neck structures.
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Introduction also. Suspicion of manner of death arises in those

cases in which the knot or noose is too tight, use

Hanging is one of the most common methods of of atypical knot, too many turns, case of complete
suicide worldwide. it can be homicidal or accidental ~ ligature mark, in unusual position like sitting,
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kneeling etc. Strangulation is another form of
asphyxial death which is caused from constriction of
the neck by a ligature without suspending the body".
Occlusion of the neck veins leading to asphyxia is
almost solely responsible for the classic signs of
congestion, cyanosis and petechiae above the level of
neck constriction?. Ligature mark which is an imprint
abrasion is one of the characteristics finding in cases
of death due to hanging and ligature strangulation.
Thus, a thorough and complete examination of the
ligature mark is a must, to differentiate between
hanging and strangulation and give a proper cause
of death along with its manner. Hanging and
Strangulation can be differentiated on the basis of
local findings at neck and its underlying structure.
Grossly the most important findings of ligature mark
to look for are number of turns whether single or
multiple, level of ligature mark whether it is above or
below the thyroid cartilage. Discontinuity of ligature
mark is almost present in cases of hanging and
absent in strangulation and cutaneous alteration of
colors and textures whether reddish brown, or pale
or parchment like, these changes are more commonly
seen in hanging than strangulation, inward fracture
of hyoid bone are more common in case of manual
strangulation whereas outward fracture of hyoid
bone is seen in cases of hanging in elderly person
above 40 yrs of age®. Microscopic examination of the
ligature mark may confirm about the tissue reaction
to rule out antemortem or postmortem nature of
hanging or strangulation. These may produce a
scientific corroboration of circumstantial evidence®.

Further studies are needed to identify specific
injury patterns that could aid in distinguishing
between hanging and strangulation, especially in
cases where the external evidence is not conclusive.
The present study was planned to investigate in
depth the gross and microscopic findings of neck
structures in cases of hanging and strangulation, and
correlate it with earlier similar studies.

Material and Methods

Objectives: To observe and analyze demographic
profile and the gross findings of injuries to neck
structures in deaths due to hanging and strangulation.

Study Design: Observational study based on data
collected from autopsy carried out in mortuary.

Study sample and site: The present observational
study was carried out in Department of Forensic
Medicine and Toxicology, G.G.S Medical College &
Hospital, Faridkot, Punjab during the period from
April 2021 to October 2022. A total of 100 cases of
hanging and strangulation were studied.

Inclusion Criteria

1. The known cases of Hanging and Strangulation

brought for Medico-legal = Postmortem

examination
Exclusion Criteria

1. Putrefied bodies.

2. Subjects with cases of neck injuries due to any
cause other than hanging and strangulation.

3. Asphyxial death cases other than hanging and
strangulation.

Methodology

After taking informed consent from relative of
deceased, a thorough external examination was
conducted in the mortuary. External findings in
relation to general asphyxial features were noted.
Emphasis was made over ligature mark and
material. Thus, after completing external examination
autopsy was performed with dissection of thoraco-
abdominal and cranial cavities followed by
dissection of neck to render neck field as bloodless
with Y’ shaped incision. The neck dissection was
performed in a layer wise technique starting with
subcutaneous tissue and proceeding with muscle
layers, vital vessels and other deeper structures like
hyoid bone and thyroid cartilage in the neck beneath
ligature mark. The skin and muscles underneath the
ligature and hyoid bone and thyroid cartilage was

studied grossly and the findings were noted.

The data obtained was subjected to statistical
analysis.
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Results 90 cases were of hanging and 10 cases were of

strangulation. All the hanging cases were of suicide
A total of 100 cases were studied during the

period of April 2021 to October 2022, out of which

and all strangulations cases were of homicide.

Table 1. Comparison of cases on the basis of age group

Hanging Strangulation
Age Group
Frequency Percent Frequency Percent

11-20 years 15 16.7 1 10.0
21-30 years 51 56.7 7 70.0
31-40 years 22 24.4 2 20.0
41-50 years 02 02.2 0 00.0

Total 90 100.0 10 100.0

Majority of hanging and strangulation cases were seen in age group of 21-30 years (Hanging 56.7%,
strangulation 70%)) followed by age group of 31-40 years.

Table 2. Comparison of caseson the basis of gender

Hanging Strangulation
Gender
Frequency Percent Frequency Percent
Male 60 66.7 3 30.0
Female 30 33.3 7 70.0
Total 90 100.0 10 100.0

Most of the hanging cases were seen in the males (66.7%) in comparison to strangulation where females
were seen in 70% of cases.

Table 3. Comparison of cases on the basis of ligature material used

Hanging Strangulation
Ligature Material
Frequency Percent Frequency Percent
Dupatta 32 35.6 2 20.0
Plastic rope 27 30.0 2 20.0
Bedsheet 15 16.7 1 10.0
Electric wire 03 03.3 0 00.0
Cotton rope 13 144 2 20.0
NA 00 00.0 3 30.0
Total 90 100.0 10 100.0

Table 3 shows that for hanging dupatta (35.6%)
was most commonly used as ligature material
followed by plastic rope (30%), bed sheet (16.7%) and

cotton rope (14.4%), while for strangulation dupatta,
plastic rope and cotton rope has same frequency
(20%)
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Table 4. Comparison of cases on the basis of parchmentisation

Hanging Strangulation
Parchmentisation
Frequency Percent Frequency Percent
Present 90 100.0 00 00.0
Absent 00 00.0 10 100.0
Total 90 100.0 10 100.0

Parchmentisation was seen
strangulation (0%).

in all (100%) cases of hanging (Fig 1) while it was absent in all cases of

Figure 1: Parchmentization of ligature mark skin

Table 5. Comparison of cases on the basis pale glistening white subcutaneous tissue under ligature mark

Hanging Strangulation
Pale glistening white tissue
Frequency Percent Frequency Percent
Yes 90 100.0 00 00.0
No 00 00.0 10 100.0
Total 90 100.0 10 100.0

All (100%) cases of hanging showed pale white glistening band below ligature mark, in comparison to

strangulation, where it was absent in all (100%) cases.
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Table 6 shows that nail mark injury was absent  all cases of strangulation (Fig 3) showed nail mark

in all cases of hanging (100%) (Fig 2), in comparison  injuries (100%).

Table 6. Comparison of cases on the basis of finger nail mark injury

Abraded contusion Hanging Strangulation
nail marks Frequency Percent Frequency Percent
Present 00 00.0 10 100.0
Absent 90 100.0 00 00.0
Total 90 100.0 10 100.0

]

Figure 2: Finger nail marks in case of hanging Figure 3: Finger nail marks in a case of strangulation

Table 7 shows the comparison of cases on the basis ~ cases showed tongue bitten/protruded (Fig 4) while

of tongue bitten / protruded. Only 20% of hanging it was absent in all cases of strangulation.

Table 7. Comparison of cases on the basis of tongue bitten/protruded

Tongue bitten / Protruded Hanging Strangulation
Frequency Percent Frequency Percent
Present 18 20.0 00 00.0
Absent 72 80.0 10 100.0
Total 90 100.0 10 100.0

Figure 4: Protrusion of tongue bite/Protruded
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Table 8. Comparison of cases on the basis of dribbling of saliva mark

Dribbling of Hanging Strangulation
saliva mark Frequency Percent Frequency Percent
Present 14 15.6 00 00.0
Absent 76 84.4 10 100.0
Total 90 100.0 10 100.0

15.5 % (n=14) of hanging cases showed dribbling of saliva while it was absent in all cases of strangulation

Table 9 shows the comparisoncaseson the basis
of facial congestion. It was completely absent in

hanging (100%) cases whereas in strangulation cases,
90% (n=9) showed facial congestion.

Table 9. Comparison of cases on the basis of facial congestion

Facial Hanging Strangulation
congestion Frequency Percent Frequency Percent
Present 00 00.0 09 90.0
Absent 90 100.0 01 10.0
Total 90 100.0 10 100.0
Discussion Khalko SK et al., found females and males were 1

In the present study, deaths due to hanging and
strangulation was seen from 11to 50 years of age
(table 1). The majority of cases belonged to the
age group of 21-30 years old, in which of hanging
were 56.7% and strangulation were 70% followed
by age group of 31-40 years old, (Hanging 24.4%,
strangulation 20%). Our results are comparable
to study done by Joshi R et al’, Verma S.K et al’,
Sharma BR et al’, TK Reddy et al®. The reason can
beincreasing age aggression and frustration,
The emotional and mental turmoil due to burden
of responsibilities, unemployment, depression,
marital disharmony and feeling of worthlessness
resulting in taking such measures to end life.

In our study 63% of subjects were males and 37%
were females (table 2). Hanging cases represent
a greater number of males (66.7%)in comparison
to strangulation cases where females constitute
majority of cases(70%). Joshi R et al 5Uztin I et al’,
Zatopkové L et al'®, Bhausaheb NA et al”, Singh
B et al”? and TK Reddy et al® reported similar
incidence.Increased incidence of males in hanging
cases may be due to the burden of responsibilities,
unemployment and financial crisis. Satish kumar

(50%) and 3 (60%) respectively in cases strangulation.
Naik SK et al® reported increased incidence of
strangulation among females, similar to this study.
The main reason may be that females are physically
weaker than males and easily overpowered and
strangulated.

The material used for ligature in maximumcases
of hanging wasdupatta (35.6%), followed by
plastic ropes (30%), bedsheet (16.7%), cotton rope
(14.4%) and electric wire (3.3%).In strangulation
cases,dupatta (20%), plastic rope (20%) and cotton
rope (20%) showed equal distribution among cases
(table 3). In studies done by Reddy TTK et al®* and
Sharma BR et al” cloth material - chunni (dupatta)
was found to be the commonest ligature material
followed by nylon rope and saree.Thus it depicts
that in particular incident whatever material was
available around, it has been used by the victims or
assailant as the ligature material.

In the present study all cases of hanging
(100%) presented with parchmentization and pale
white glistening band of subcutaneous tissue, in
comparison, no case of strangulation showed
the same finding (table 4). Sharma N et al,
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also noted parchmentisation in  56(56%)
cases of hanging and 2(50%) cases of ligature
strangulation'. Parchmentisation is seen because
of continuous pressure over the neck by the
ligature in cases of hanging where victim is
suspended for a longer period of time and the
constricting force is the body weight while in cases
of strangulation the constricting force is for lesser
period and is other than the body weight hence

these findings are generally not noted.

All of the hanging cases (100%) in the study
show nail marks while it was absent in all cases of
strangulation (100) (table 6). Dribbling of saliva
were present in 15.6% of hanging cases while all
(100%) of strangulation cases showed absence of
dribbling saliva mark (table 8).20% of hanging cases
showed protruded or bitten tongue while absent in
all (100%) cases of strangulation (table 7). 90% (n=9)
of strangulation cases showed facial congestion
while the same was absent in all (100%) cases of
hanging (table 9). The findings are similar to other
studies®!>1617,

submandibular glands lead to dribbling of saliva and

Pressure by the Iligatureon the
is considered as surest sign of antemortem hanging.
Constricting force of the ligature put pressure on the
neck structure leading to elevation of the tongue.
Abraded contusion nail marks are usually seen
more in cases of strangulation because the victim
tries to save himself and fights back by drawing the
ligature material away from him which results small
abrasions and contusions around the ligature mark
which should be examined carefully.

Our study highlights the high prevalence of
strangulation in females (70%), use of dupatta as
ligature material in hanging (35.6%) and strangulation
(20%). Most of the cases of strangulation were due to
marital disharmony.

Conclusion

A meticulous forensic examination in hanging and
strangulation is of great importance to differentiate
between them. This study is in concordance with
previous similar studies and tries to highlight that the
ligature mark needs to be evaluated and correlated

along with external findings, internal findings and
histopathological findings of neck structures below
ligature mark ie epidermis, dermis, connective
tissue, muscle and bones. Thus if this method is
followed in the routine practice of postmortem
examination, the formulation of final opinion in
doubtful cases will become easy.

Limitation of Study

1. Suicidal or homicidal hanging and strangulation
are relatively rare this region, limiting the
number of cases available for study

2. Single-center study: As the study was conducted
at a single institute, external validation across
multiple centers and varying conditions is
recommended
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