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A B S T R A C T

Introduction: Asphyxia in the hanging form is brought on by the body being suspended by a ligature
around the neck, with the body’s weight acting as a constriction. A person’s presence of noose marks on
his neck does not always indicate that he was conscious when he was hanged. A forensic pathologist must
therefore be able to distinguish between real suicidal hanging and fake hanging. Two distinct indicators
of antemortem hanging are periligature injuries and dried salivary stains flowing from the mouth’s angle.
Only few studies have been done on ligature material, periligature injuries, and the relationship between
them, despite the fact that many have studied ligature markings in hanging.
Materials and Methods: A prospective study was conducted from January 2024 to July 2024. Out of
the 1276 autopsy performed, 231 cases of deaths attributed to hanging were examined. All necessary
credentials & information were obtained from record and also gathered from police and inquest records;
family histories, crime scene photos, and crime scene investigation reports. In a few cases, the crime scene
was also studied. Virchow Technique was used to dissect the bodies. A detailed analysis was done.
Result: A total of 116 cases of deaths from reported hanging were examined in this prospective
investigation. Men committed suicide by hanging themselves most frequently with nylon rope, while
women used chunni/dupatta more frequently. In 11.2% of the instances, dried salivary stains showing saliva
dribbling from angle of mouth were seen. 10.38% of cases had periligature injuries, which were determined
to be abrasions with bleeding in 75% of cases and blisters in 25% of instances.
Conclusion: The purpose of this research project is to highlight how crucial it is to examine periligature
injuries and ligature material in order to ascertain the antemortem nature of hanging.
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1. Introduction

While hanging is a popular method of suicide, there
are many debates about whether it is actually homicidal
or Suicidal. In these kinds of situations, ligature marks
impression becomes more significant. A pressure furrow,
known as a ligature mark or patterned abrasion, on the
neck is the most important and distinct indicator of hanging
death.1 The mark initially seems pale and anaemic, but
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as the post mortem time lengthens, it takes on a brown,
parchment-like consistency.2 Depending on the type of
ligature, if broad, soft, and yielding material was used for
a short period of time, the mark may be discontinuous or
even non-existent; if the material is rigid and the suspension
is protracted, the mark will be more defined.3,4

In decomposing and putrefied bodies, the presence of
tight jewellery, collars, etc. around the neck creates a pattern
that resembles a ligature mark.5,6 On the other hand, Casper
JL concluded that a ligature placed on the neck within
two hours of death could have caused the noose marks
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shown on the neck during hanging. Therefore, noose marks
on the neck do not always indicate that a person was
conscious when they were hanged. A forensic pathologist
must therefore be able to distinguish between real suicidal
hanging and fake hanging.

There are visible accompanying injuries such as bruises,
nail marks, and rope burns near the ligature mark. Rope
contact against the skin causes rope burns. Due to the
high heat produced by this friction, blisters are more prone
to form.7 Serum-filled blisters, nail marks on neck and
abrasions with haemorrhages (Periligature injuries) at the
ligature mark clearly imply that suspension occurred during
life.

Two consistent indicators of antemortem hanging are
periligature injuries and dried salivary stains flowing from
the mouth’s angle. Nevertheless, this crucial indicator of
antemortem hanging is lost when family members or
medical professionals remove the salivary stains in an effort
to revive the patient. In light of the fact that periligature
injuries and ligature material are crucial indicators of
antemortem hanging, the present study was done to
underscore the significance of these findings.

2. Materials and Methods

The present prospective study was conducted from January
2024 to July 2024. Out of the 1276 autopsy performed
throughout the study period, 231 cases of deaths attributed
to hanging were examined. The information about the
victims, including their age, sex, method of death, kind
of ligature material, and presumed cause of death, was
gathered from police and inquest records; family histories,
crime scene photos, and crime scene investigation reports.
In a few cases, the crime scene was also studied. Wherever
available, a close inspection of the ligature mark was
conducted. Virchow Technique was used to dissect the
bodies. Layer by layer, the internal findings of the neck’s
dissection were described.

3. Results

From January 2024 to July 2024 a total of 1276
autopsy were conducted; of these, 231 cases (18.10%)
involved hanging and were thoroughly examined for this
investigation. Table 1 shows that the age range of 21 to
30 years old accounts for the majority of hanging deaths in
both male and female victims. Out of the 231 cases, in 219
cases or 95.68% of the total, complete hanging was found,
whereas just 12 cases involved partial hanging. Inside the
house, all of the females and the majority of the males
(89.47%) hanged themselves. Six men committed suicide
by hanging in their place of employment, six at the hospital
due to chronic illnesses, and four on the agricultural farm
(Table 2).

Table 1: Distribution of cases according toage and sex

Age (years) Male Female Total
<20 18 20 38 (16.37%)
21-30 50 42 92 (39.65%)
31-40 40 10 50 (21.55%)
41-50 16 06 22 (9.48%)
51-60 17 00 17 (7.75%)
61-70 06 02 08 (3.44%)
71-80 04 00 02 (1.72%)
Total 151 80 231 (100%)

Table 2: Distribution of cases according to place of Hanging

Place of
hanging

Males % Females % Total %

Inside
home

135 89.47 80 100 215 93.1

At
workplace

06 3.94 – – 06 2.58

At hospital 06 3.9
4

– – 06 2.58

At Farm 04 2.63 – – 04 1.72
Total 151 100 80 100 231 100

The ligation mark was obliquely positioned (93.10%),
incomplete (85.52%), and above the level of thyroid
cartilage (87.06%) in the majority of instances [Table 3].
On the other hand, Table 3 shows that in certain cases it
was horizontal (6.89%), below the level of thyroid cartilage
(1.72%), and complete (14.48%). In 211 cases, the type
of ligature material used to conduct hanging suicide was
identified, whereas in 20 cases, it was not possible to
identify the type of ligature material.

akes it clear that chunni (29.52%) was the most often
utilised ligature material, closely followed by nylon rope
(27.61%). Men most frequently hanged themselves with
nylon rope (33.33%), closely followed by coir (27.53%),
while women most frequently used chunni (55.55%).
Additionally, we received a case where a patient hanged
himself due to a chronic disease, using hospital bandages
as ligature material.

Twenty-six cases showed saliva dribbling from the
angle of mouth whereas twelve cases showed bleeding
from the mouth and nostrils (Table 5). In 24 cases,
periligature injuries were discovered as and abrasions with
haemorrhages in 18 cases and blisters in 6 cases [Figures 1,
2 and 3]. Of these twenty four cases, eighteen of them
employed hard ligature material, such as nylon or coir, and
only six of them used soft ligature material, such as chunni.
It implies that the use of firm ligature material increases the
risk of periligature injuries (Table 6). Despite a thorough
dissection of the neck, we were unable to detect any damage
to the hyoid bone, thyroid cartilage, or sternocleidomastoid
muscle.
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Table 3: Distribution of cases according to particulars of ligature mark

Particulars of Ligature mark N %
Type
Complete 34 14.68
Incomplete 197 85.52
Level
Above the level of thyroid cartilage 202 87.06
At the level of thyroid cartilage 25 11.20
Below the level of thyroid cartilage 04 1.72
Direction
Oblique 108 93.10
Horizontal 08 6.89
Depth
Deep 57 73.27
Shallow 59 50.86

Table 4: Distribution of cases according to ligature materials used

Ligature material Male % Female % Total %
A. Hard material
Nylon rope 46 33.33 12 16.66 58 27.61
Coir 37 27.53 04 5.55 41 20.0
Electric wire 08 5.79 02 2.77 10 4.76
B. Soft material
Saree 10 7.24 10 13.88 20 9.52
Scarf 04 1.44 00 00 04 0.95
Bedsheet & curtains/turban
cloth

10 7.24 04 5.55 11 6.66

Hospital Bandage 02 1.44 00 00 02 0.95
Chunni 44 15.94 38 55.55 82 29.52
Total 161 70 232 100

Table 5: Findings on external examination other than ligature mark

External Findings N %
Marks of dribbling of saliva 26 11.20
Bleeding from mouth and nostrils 12 5.17
Facial congestion 06 2.58
Discharge of urine and faeces 10 4.31
Seminal purging 30 12.93

Table 6: Distribution of cases according toPeriligature injuries (n=24)

Periligature injuries N %
Abrasions with haemorrhages 18 75
Blisters 06 25
Total 24 100

4. Discussion

From January 2024 to July 2024, a total of 1276 autopsy
were conducted; of these, 231 cases (5.74%) involved
hanging. The percentage of hanging-related deaths reported
by Ambade et al. (4.1%), Patel et al. (4.65%), Rao (3.31%),
and Spinelli et al. (3.29%)7 is marginally lower than that of
the current study.

Ages 21–30 account for 39.65% of the cases, followed
by age 31–40 (21.55%). Similar to this study, studies by

Ambadeet al., Patel et al., Chinchole et al.8 indicated that
the age range of 21 to 30 years old was the most common
for hanging suicide. Rao,6 on the other hand, noted that the
majority of people who hanged themselves were between
the ages of 31 and 40. In line with the current study,
Ambade et al.4 and Zachariah T et al.5 reported that
male preponderance peaked in 21–30 years, whereas Rao6

reported that it peaked in 31–40 years. Since the study was
conducted in a large metropolis, the majority of the victims
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Figure 1: Abrasions with hemorrhage

Figure 2: Abrasions with hemorrhage

Figure 3: Blister in neck region

were from the surrounding area.
We found that partial hanging (4.31%) was less common

than complete hanging (95.68%). The results of Ambade
et al., Zachariah T et al.,5 and Rao6 who reported
67.7%, 98.75%, and 88% of complete hanging instances,
respectively, are in line with this finding. Nevertheless,
Kohler et al.9 reported partial suspensions in the majority
(83.41%) of the hanging cases, which runs counter to the
findings of the current investigation.

The most common location for males to hang out in
the current survey was their house, followed by their
place of employment (3.94%), a hospital (3.94%), and
a farm (2.63%). Every girl killed herself by hanging in
her own home. Therefore, the most popular location for
victims to hang themselves to death was their house.
This is most likely caused by the secluded location and
the simplicity of finding various ligature materials for
ligation at home. In a comparable manner, Hossain et al.10

Barman & Bairagi.11 and Vijayakumari12 reported that,
respectively, 63.8%,97%,83.31%, and 92.3% of victims
killed themselves at home, making it the most common
location for suicide.

In the majority of instances, it was found that the
ligature mark was obliquely situated (93.10%), incomplete
(85.34%), and above the level of thyroid cartilage (87.06%).
The results of this investigation are in line with those of
Rao D,6 who found that the ligature mark was often partial
(80.68%), oblique (87.88%), and above the level of thyroid
cartilage (82.58%).

Chunni was the most often utilised ligature material in
the current study (29.52%), closely followed by nylon rope
(27.61%). Males most frequently hanged themselves with
nylon rope (33.33%), followed by coir (27.53%), while
women most frequently used chunni (55.55%). According
to Ambade et al.13 chunni (10.2%) was the second most
often used ligature material, after nylon rope (63%). They
reported that chunni (45%) was the most frequently utilised
ligation material by females, and nylon rope (67.3%)
was the most frequently used ligature material by males.
According to Tumram et al.,14 chunni (22.5%) and nylon
rope (32.5%) were the two most often utilised ligature
materials.

In 11.2% of the cases, dried salivary stains were seen,
which are indicative of antemortem hanging. It was noted in
11.8% and 29.73% of the cases, respectively, by Ambade et
al.4 and Spinelli et al.7 The body may have been examined
after being held in cold storage for the night, or relatives
or medical professionals may have attempted to remove the
stains in an effort to revive the patient, which could account
for the low reporting of this crucial antemortem hanging
indicator.

Periligature injuries are another crucial symptom of
antemortem hanging. Nooses that tighten the neck might
occasionally squeeze the skin and create vertical folds that
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abrasively brush against the noose. Friction from the tight
noose may cause serum-filled blisters.15 Abrasions with
bleeding are highly suggestive of antemortem hanging,
however ecchymoses by itself does not indicate whether
hanging occurred during life or not.1 In 10.34% of the
instances (n = 12), Periligature injuries were observed. In
75% of the cases, they took the form of abrasions with
bleeding, and in 25% of the cases, blisters. According to
Bardale RV et al.14 periligature injuries were seen in 17.5%
of instances; blisters made up 28.5% of these, ecchymoses,
50%, and abrasions, 57.1%.

According to a correlation study, periligature injuries
were more common (n=9) when hard ligature materials like
nylon rope and coir were used, and less common (n=9) when
soft ligature materials like chunni were used. The results
of this investigation are in line with those of Tumram et
al. , who noted that abrasion is the most frequent type of
periligature injury and that these injuries are more common
when abrasive, durable ligature material is utilised.

5. Conclusion

The authors were greatly assisted in confirming the cause
of death in cases of suspected hanging by a meticulous
investigation of the ligature material, the ligature mark
over the neck, and the interior structures of the neck
in conjunction with circumstantial evidence. The authors
were further helped by periligature injuries caused by firm
ligature material in establishing the antemortem nature of
hanging and ruling out foul play.

6. Source of Funding

None.

7. Conflict of Interest

None.

References
1. Reddy KSN, Murty OP. Essentials of forensic medicine and

toxicology. 34th ed. and others, editor. Jaypee Brothers Medical
Publishers; 2014. p. 338.

2. Polson CJ, Gee DJ, Knight B. The Essentials of Forensic Medicine.
and others, editor. Pergamon press oxford; 1985. p. 373.

3. Dimaio VJ, Dimaio D. Forensic pathology. Boca Raton: CRC Press;
2021. p. 247.

4. Ambade VN, Kolpe D, Tumram N, Meshram S, Pawar M, Kukde H,
et al. Characteristic features of hanging: A study in rural district of
Central India. J Forensic. 2015;60(5):1216–39.

5. Zachariah T, John JT. Major Predisposing Factors Influencing the
Suicide by Hanging: A Retrospective Study from a Tertiary Care
Government Hospital in Kerala State, South India. Int J Contemp Med
Res. 2019;6(1):1–3.

6. Rao D. Epidemiological study of hanging cases. Kolkata. India; 2015.
p. 77–81.

7. Spinelli J, Byard RW. Ligature induced blister formation in hanging -
the “pinch” effect. Forensic Sci Med Pathol. 2017;13(2):245–7.

8. Chinchole SB, Banerjee KK, Kohli A. Pattern of external and internal
findings in deaths owing to hanging-a study in northeast Delhi. Int J
Med Sci Public Health. 2015;4(11):1536–45.

9. Kohler LJ, Sterbenz GC, Gillespie PJ, Gonzaga NS, Bauer LJ.
Observed characteristics of suicidal hangings: an 11-year retrospective
review. J Forensic Sci. 2012;57(5):1226–56.

10. Hossain MZ, Ahmad M. Hanging as a method of suicide-
Retrospective analysis of post-mortem cases. JAFMC Bangladesh.
2010;69(2):37–46.

11. Barman S, Bairagi KK, Bairagi K. Analysis of socio-demographic
profiles of suicidal hanging cases to formulate a preventive strategy: an
autopsy-based study conducted at a tertiary care hospital in the north-
east region of India. Cureus. 2023;15(7):e42483.

12. Harshwardhan KR, Vikas PM, Harish MP. An autopsy study of deaths
due to hanging with emphasis on ligature material and periligature
injuries. J Indian Acad Forensic Med. 2019;41(4):237–40.

13. Ambade VN, Tumram N, Meshram S, Borkar J. Ligature material in
hanging deaths: The neglected area in forensic examination. Egypt J
Forensic Sci. 2015;5(3):109–22.

14. Bardale RV, Ambade VN, Dixit PG. Injuries over neck in hanging
deaths and its relation with ligature material: Is it vital? J Forensic Leg
Med. 2014;22:80–3.

15. Daniel J, Spitz MD. Spitz and Fisher’s medicolegal investigation of
death. 4th ed. Spitz WU, editor. Charles C Thomas Pub Ltd; 1993. p.
444–97.

Author’s biography

Jitender Pratap Singh, Professor (Forensic Medicine)

Rishabh Kumar Singh, Specialist

Manjari Kishore, Associate Professor
 

 

https://orcid.org/0000-0003-
0801-7651

Cite this article: Singh JP, Singh RK, Kishore M. Role of periligature
injuries in ante-mortem hanging: A hospital-based prospective study. IP
Int J Forensic Med Toxicol Sci 2024;9(4):147-151.

151

https://orcid.org/0000-0003-0801-7651
https://orcid.org/0000-0003-0801-7651
https://orcid.org/0000-0003-0801-7651

	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest

