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Background. Fatal strangulation victims suffer different injuries, necessitating analysis to aid forensic pathologists, yet studies from South Africa
(SA) on this topic are limited.

Objective. To analyse injuries sustained by victims and the most used method of strangulation.

Methods. This retrospective cross-sectional descriptive study analysed fatal strangulation cases at the Ga-Rankuwa Forensic Pathology Service from
2016 to 2021. Victim data, including demographics, type of strangulation and injury were collected from the mortuary register and autopsy reports.
Data were analysed based on sex, race, age group, type of strangulation and type of injury.

Results. Ultimately, 41 cases were analysed, representing an incidence of 0.57% of fatal strangulations. Women were twice as likely as men to suffer
from strangulation. The highest incidence occurred among individuals aged >18 years old (76%). However, it is alarming to note that 24% of the
victims were younger than 18 years. Ligature strangulation was found in 46% of cases, while manual strangulation accounted for 54%. Neck injuries
were present in 95% of cases, with internal injuries more prevalent than external ones. In 78% of cases, isolated internal injuries were observed,
while 22% exhibited injuries to both internal and external neck structures. The number of reported cases gradually increased from 2016 to 2021,
with the highest number occurring in 2021.

Conclusion. This study contributes to the limited research in SA on injuries sustained by victims of fatal strangulation. Reported cases of

strangulation are on the rise with victims sustaining different types of injuries.
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Strangulation is one of the oldest and most widely used methods for
murder. In South Africa (SA), strangulation occurs in a context of
pervasive and often extreme violence; therefore, presenting major public
health and social concerns. Only two studies on fatal strangulation cases
in SA were performed at the time of this study. SA studies that provide
analyses of the injuries that are sustained by victims of fatal strangulation
are limited despite the recognition and description of these injuries being
considered one of the fundamental aspects of forensic pathology.!"? In
cases of strangulation, injuries play a significant role because they can
assist in identifying the weapon used and whether the strangulation was
manual or ligature-based.

Strangulation often has a sexual connotation and is a common cause
of death in cases where sexual assault has also occurred.™* Strangulation
is a form of mechanical asphyxia. Mechanisms of death in strangulation
include 1) airway occlusion, resulting in hypoxia, neck vessel occlusion or

compression of the carotid arteries, resulting in cerebral ischemia and 2)
carotid sinus reflex, leading to cardiac arrest.!! In the context of this study,
the term strangulation is specifically used to indicate the external pressure
applied to the neck either using ligatures or hands.?

Reportedly, SA is estimated to have the highest rate of intimate
female homicide in the world, with 8.8 per 100 000 women murdered
by an intimate partner.” Moreover, men are also victims of such crimes.
It was reported that 1 in 6 men are sexually abused or assaulted. Most
investigations on strangulation deaths observed a higher female-to-male
ratio and others determined a clear male preponderance among victims.
Investigations have reported a sharp peak in strangulation rates among
adolescents and individuals aged 20 to 30 years old. The majority of
victims are younger than 30 years of age.

The number of sexual assaults rises by an average of 7.6% yearly.
Bodies of victims are predominantly found in canals, fields or vacant
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lots, while some are found in their residences.® According to an Indian
study by Das Gupta and Tripathi,’ after perpetrators strangle their
victims, they try to hide the crime by disposing of them by burning,
burying, hanging, throwing them into water or concealing them in
distant places in most cases.

Ligthelm et al.,”) emphasised that the recognition and description of
injuries is one of the fundamental aspects of forensic pathology, with
greater importance placed on the interpretation of those injuries. Failure
to recognise injury patterns can have detrimental consequences, leading
to the oversight of forensically significant injuries. This is of special
significance in determining the manner of death. Almost all attempted or
completed homicides by strangulation involve either ligature strangulation
(strangulation with a cord-like object) or manual strangulation (done with
the hands or forearms or standing or kneeling on the victim’s throat).
Ligature strangulation is reported as the more frequently recorded
method of asphyxia homicide.**!

Sexual assault is an event that occurs without the consent of the
victim, and it involves the use of force or threat to penetrate the victim’s
mouth, anus or vagina.” In the study by Deming et al.® on fatal sexual
assaults, they described a fatal sexual assault victim as one who dies from
mechanical asphyxiation. In that study, 51% of the victims died in this
manner. Abrahams et al.,'¥ concluded in their study that strangulation
is one of the most common forms of violent asphyxia and accounts for
10 - 20% of all sexual assault-related cases in various countries, thereby
representing a notable manner of death in such cases. This shows that
there is a strong relationship between strangulation and sexual assault.
Our study aimed to describe and analyse injuries sustained in fatal
strangulation cases seen at the Ga-Rankuwa Forensic Pathology Mortuary
over a 6-year period. The objectives of this study were to describe and
analyse the demographics of the victims of fatal strangulation, analyse and
describe the type of strangulation and associated injuries and document
the presence of any genital injuries. The goal of this study was to provide
data and potentially influence policy making and resource distribution for
the vulnerable individuals identified.

Methods

A retrospective cross-sectional descriptive analysis-based study was
conducted to identify all the fatal strangulation cases in Ga-Rankuwa
Forensic Pathology Service (FPS), Northwestern Pretoria, SA, from 2016
to 2021. All cases where the cause of death was determined to be either
manual or ligature strangulation were included. Cases where the cause
of death did not implicitly state manual or ligature strangulation were
excluded. Incomplete autopsy reports were also excluded.

Victim data were collected from the mortuary register, individual files
and finalised autopsy reports. The data were compiled for each year and
aggregated. Data were collected from files and autopsy reports stored at
the Department of Forensic Medicine at the Sefako Makgatho Health
Sciences University and recorded on Microsoft Excel manually. Variables
examined included objective, demographics, type of strangulation and
sexual assault. The analysis focused on the injuries in fatal strangulation
cases. Victims were dichotomised according to sex, age (<18 or >18) and
type of strangulation (manual or ligature). Sexual assault injuries were
analysed by aggregating the type of injuries that were sustained by victims.
Cases of fatal strangulation that had genital injuries were used to assess the
relationship between the two.
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Ethics approval for the protocol was granted by the Sefako Makgatho
University School Research and Ethics Committee and ethical clearance
was provided by the Sefako Makgatho University Research Ethics
Committee (SMUREC) (Ethics number: SMUREC/M/53/2023:PG).
All the collected data was anonymised.

Results

Table 1 presents data extracted from fatal strangulation cases at
Ga-Rankuwa FPS between 2016 and 2021. Over the 6-year study period,
7 229 medico-legal autopsies were performed at the Ga-Rankuwa FPS
Mortuary in accordance with the Inquest Act (58 of 1959). Of those, 41
cases of strangulation were identified between 2016 to 2021. There was a
gradual increase in the number of strangulation cases reported during this
6-year period, with the highest number of cases being reported in 2021.

The incidence of strangulation was 0.57%.

Participant demographics

Figure 1 describes the distribution of strangulation cases by sex, ethnicity
and age. There were 28 female and 13 male victims of fatal strangulation
within the 6-year period of the study. Women were more likely to be
victims of strangulation than men, with a ratio of 2:1.

The use of the terms ‘White, ‘Black, ‘Coloured’ and ‘Indian’ is
contentious and does not imply acceptance of the racist assumption
on which these labels are based. It is recognised that these categories
are a social construction and do not imply that such categories have
any scientific basis. In this study, 38 victims were described to be Black
and two victims were described as White. This is in keeping with the
demographic makeup of the Ga-Rankuwa region used in our study.
There were no occurrences or reported cases of coloured and Indian
victims in this area during the study period. The age distribution shows
the highest incidence among the >18 years age group (76%) (Fig. 1).
However, it is alarming to note that 24% of the victims were younger
than 18 years.

Types of strangulation

Fig. 2 illustrates the distribution of strangulation type (manual or ligature)
across cases throughout the various years. We found 22 cases of manual
strangulation and 19 cases of ligature strangulation.

A notable shift in the trend of strangulation type occurred between
2017 and 2019, with ligature strangulation transitioning from being the
most common in 2017 to manual strangulation becoming more prevalent
in 2019 (46 v. 54%, respectively).

Injuries sustained

Neck injuries were present in 95% (n=37) of cases and were the most
common type of injuries identified, with internal injuries being more
common than external injuries (Fig. 3). Of the 37 cases involving neck
injuries, 29 had only one type of injury and eight had a combination of
injury types. The most common external injury was penetrating incised
wounds at 29% (n=12), followed by abrasions at 24% (n=10). Seventy-five
percent of internal injuries to the neck were contusions (n=31), followed
by 29% penetrating incised wounds (»=12) and 21% due to fractures of
either the hyoid bone or thyroid cartilage (2=9). Other injuries include
injuries to the abdomen, thorax and limbs. There were no visible injuries

to the genitals in all cases.
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Table 1. Data sheet
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2016 2017 2018 2019 2020 2021 Total

Number of cases D 4 7 8 8 9 Al
Sex of victims

Female 4 1 5 5 28

Male 1 3 2 4 3 0 13
Race

Black 5 3 6 8 8 9 39

White 0 1 1 0 0 0

Coloured 0 0 0 0 0 0

Indian 0 0 0 0 0 0
Victim age group

<18 0 0 3 3 1 1 8

>18 5 4 4 5 7 8 39
Type of strangulation

Ligature 3 4 4 2 2 4 19

Manual 2 0 3 6 6 22
Injuries sustained

Neck injury 5 3 D 7 8 9 34

Other injuries 0 1 2 1 4

Signs of sexual assault
Cases present = = =

Cases absent - - -

Number of cases

2016 2017 2018

. Women

H Men B Black

| a/ll J J “

2019 2020 2021

Year

White

B <18years =/> 18 years

Fig 1. Distribution of cases by demographics.

Discussion

This study aimed to describe and analyse injuries sustained in fatal
strangulation cases seen at the Ga-Rankuwa Forensic Pathology Mortuary
over a 6-year period. This study strove to describe and analyse the

demographics of the victims of fatal strangulation, analyse and describe
the type of strangulation and associated injuries and describe if any genital
injuries were present.

The Ga-Rankuwa Forensic Pathology Mortuary performs medico-legal
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Fig 2. The number of cases per strangulation type
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Fig 3. The number of cases based on the type of injuries

autopsies on all cases where the cause of death
is deemed to be ‘other than natural’ as described
in the Inquest Act. A total number of 7 229 of
these cases were performed during the 6-year
study period. Forty-one cases where the cause of
death was determined to be due to strangulation
were identified; this is an incidence of 0.57%.
This is lower than the incidence reported by
Suffla and Seedat in a study conducted in
Johannesburg, where they found an incidence
of 2.2%. This discrepancy could be attributed
to our stricter selection criteria, as only cases
explicitly determined to be due to strangulation
were included. Hence, cases where external neck
injury was present, but strangulation was not
explicitly stated and those where the forensic
pathologist’s determination was vague, only
stating the cause of death to have been due to
asphyxia could have been missed. In a study

performed in Pakistan, strangulation was found
to have an incidence of 1.2% which is closer to
our results.®

In our study, women were more at risk of
strangulation, with 68.3% (n=28) of victims
being described as female. The male-to-female
ratio was determined to be 1:2. This is in
keeping with a study performed in Denmark.
I The rate of female victims in our study is
slightly higher than the one reported by DiMao
et al.,l'Y where women accounted for 61% of
cases. In contrast, a Finnish study did not find a
sex-based difference, with 53% of victims being
male and 47% being female.!"!! This discrepancy
might be due to cultural differences. In that
study, alcohol was found to play a significant
role in strangulation deaths, with men being
overrepresented in the group where alcohol
abuse was noted.

Race did not seem to influence the vulnerability
of strangulation victims, with 38 victims being
described as Black and only two being White.
This is in keeping with the demographic
makeup of the Ga-Rankuwa region that we
used. The study performed in Johannesburg
determined that coloured women and white
men were more at risk of strangulation, but
this was not observed in our study as those two
demographics are uncommon in our region.?

Cases in our study were dichotomised into those
younger and older than 18 years. Adults (older
than 18 years) accounted for 76% of the cases.
Notably, 24% of the victims were younger than 18
years. These figures are similar to those reported
by Thomsen et al.”) in a Denmark study, where
they found that 22% of their cases were children
under the age of 15 years. This supports the
hypothesis that strangulation is a method favoured
by assailants who are considerably physically
stronger than their victims, as demonstrated by
the higher proportion of female deaths.!"?!

There is a small difference in the rates of

manual and ligature strangulation, with ligature
strangulation found in 46% of the cases and
manual strangulation in 54% of the cases. This
is in keeping with other studies.'” In the
Denmark study, 46.4% of cases were manual
strangulation, 22.4% were ligature strangulation
and 12.8% were a combination.”’ In Finland,
Wahlsten and Eriksson'! reported that manual
strangulation accounted for 48.8% of cases and
ligature strangulation accounted for 34.2% of all
asphyxia deaths examined.
Neck injuries were found in 95% of cases,
with internal injuries found more commonly
than external injuries. Isolated internal injuries
accounted for 78% of injuries, while injuries
to both the internal and external structures
of the neck accounted for 22%. The most
common type of injuries to the neck were
contusions (83.7%), then penetrating incised
wounds (32.4%), scratch abrasions (27%) and
fractures of either the hyoid bone or thyroid
cartilage (24.3%). This is similar to findings by a
study in India where they assessed strangulation
deaths v. hanging deaths and found that in
strangulation cases, internal injuries were more
predominant (83%) than external injuries
(52.86%). The discrepancy might be explained
by the fact that bruising is more difficult to see
in darker skin colours.

No genital injuries were found in our cases,
however in a study in Finland, they found
genital injuries in 5.5% of cases examined.!'!)
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However, this study had substantially more cases (1=383) of strangulation
over a longer period (30-year period), thus we might have found more
cases involving genital injuries over a longer period and with a larger
sample size. The absence of genital injuries does however not exclude an
aspect of sexual assault or rape.

It is alarming to see a rise in the incidence of strangulation deaths
each year, which is in contrast with trends reported by studies from other
countries where strangulation deaths are declining.>'*!

This study is not the first of its kind in SA, but it contributes more
insight into the existing studies concerning injuries that are sustained
by strangulation victims. The data was obtained from the victim’s files,
which provide reliable data concerning each specific case. Limitations to
this study are noted, taking into consideration that Ga-Rankuwa FPS is
a smaller centre in Pretoria. More representative data may be obtained
from larger Pretoria mortuaries and may form the groundwork for a
larger multivariable analysis of fatal strangulation in SA. Furthermore,
the sexual assault analysis in this study could have considered the use
of appropriate history, sexual assault examination kits (rape kits) and
laboratory confirmation of DNA samples from such cases.

Conclusions

This study aimed to analyse the profile, pathology and trends of injuries in
fatal strangulation cases. It was found that women were twice as likely to
suffer from strangulation than men, in keeping with local and international
trends. Ligature and manual strangulation had a similar prevalence in the
cases examined, with almost a quarter of cases comprising victims under
18 years, highlighting the vulnerability of fatal violence in this age group.

Regarding the location of injuries seen, neck injuries were found in
almost all cases, with the vast majority being internal injuries. This helps
in highlighting the importance of internal neck examination at autopsy in
suspected strangulation cases, as cases may show little to no external neck
injuries. There was also a gradual increase in the number of strangulation
cases noted over the study period, stressing the need for more community
awareness, crime prevention strategies and identification of vulnerable
populations. Interestingly, no sexual injuries were noted in this study despite
the high rate of intimate partner crime in SA.

This study contributes to the limited literature on injuries that are
sustained by victims of fatal strangulation however further research is
required in SA. It is recommended that pre-autopsy screening tools be
used to help identify suspected strangulation cases along with standardised

autopsy protocols, to ensure fatal injuries are not missed in these cases.
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