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ABSTRACT: 
Aim: Investigation of hyoid bone fractures in cases of mechanical asphyxiation and its importance in forensic medicine. 
Material and Methods: This study was conducted in the Department of Forensic Medicine as a cross-sectional 

observational study.  There was a total of 50 occurrences of neck compression resulting from hanging and garroting. The 
police officers gathered comprehensive information on the site of the crime investigative findings and pictures, and 
thoroughly examined the pertinent documents generated. Each deceased individual involved in the research underwent a 
standardized autopsy process. Following the examination of relevant evidence about hanging, ligature strangling, or 
throttling, the hyoid bone was surgically removed to determine whether it had been fractured. Results: The research covered 
a total of 50 identified cases (n=50). The majority of instances were associated with those of low socio-economic level. In 
the current study, a total of n=10 cases of hyoid bone fracture and n=6 cases of thyroid cartilage fracture were found. In 
hanging cases out of n=4 hyoid fractures n=3, the right side and n=2 were left side and n=1, were bilateral. In garroting cases 

out of a total of n=6 hyoid fractures n=4 cases were on the right side n=2, were on the left side and bilateral fractures were 
found in n=1 case and body fracture was found in n=1 case. Conclusions: Hyoid bone fractures were more often seen in 
adults above the age of 50. The fractures of the hyoid bone are influenced by many variables, including the magnitude of 
force exerted on the neck, the age of the individual, the stiffness of the hyoid, and the morphology of the hyoid bone.  
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INTRODUCTION 

The hyoid bone is a component of the viscerocranium. 

The structure is positioned in the space between the 
tongue and thyroid cartilage, and it is joined to the 

thyroid gland by the thyrohyoid membrane. The term 

is derived from the Greek word "hyoeides," which 

means having the form of the letter U (upsilon).[1-

3]Hyoid boneis of considerable importance in 

ForensicSciences because of itssusceptibility to 

fracture during manual strangulation, hanging, 

andother forms of neck compression. [4, 5] It has been 

found that thehyoid bone fractures in one-third of all 

homicidal strangulation. Postmortem detection of 

hyoid fracture often reveals the diagnosis of 

strangulation.[6] The hyoid bone is fractured by direct 
pressure on its greater horns or by indirect pressure on 

the thyrohyoid membrane. 

[7]It is ossified at the age of about 40 years when it 

tends to becomehard and inelastic making it more 

prone to fractures as compared tothe younger age 

group where it is elastic and cartilaginous.[8, 9]Some 

reports have suggested that hyoid bone fracture 

increases withusing of hard ligature for hanging and 

strangulation. Therefore,several factors are involved 

in fractures of hyoid bone which includethe manner of 

constriction, level of application of ligature, the 
forceofconstriction,longdroporshort drop suspension, 

ageofthevictim,sex, etc. In India strangulation has 

been reported as the 4thcommonest cause of 

medicolegal deaths accounting for 16.64% ofthe 

cases.[10] Kateri et al., [11] have shown that 14.7% of 
cases of hyoid bone fractures were present in victims 

of neck strangulations. Similarly, Charoonnate et al., 

[12] have reported 25% of cases with hyoid injury 

with strangulations. Nikolic et al., [13] have observed 

68% of fractures of the hyoid bone in strangulations. 

Studies have evaluated the morphological peculiarities 

of hyoid bone fractures interms of their susceptibility 

to fracture in cases of blunt injury or strangulations. 

[14] It has been reported that certain characteristics 

such as the length of hyoid bone or steepness of the 

greater horns can influence the rate of hyoid bone 

fractures. [15]The hyoid bone morphology 
implicating V-shaped hyoids were more prone 

tofractures in cases of violent deaths than U-shaped 

hyoid bone. Sometimes flexible joints between the 

hyoid body and its greater horn so relastic connections 

of the thyroid superior horns with thyroid body for 

fractures. [16] Therefore, the examination of the hyoid 

bone is of prime importance in cases where hanging 

or strangulation determine the cause of death. With 

this background, we in the current study tried to 

evaluate the patterns of hyoid bone fractures and their 

forensic significance. 
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MATERIAL AND METHODS 

This study was conducted in the Department of 

Forensic Medicine as a cross-sectional observational 

study.  There were a total of 50 occurrences of neck 

compression resulting from hanging and garroting. 
The police officers gathered comprehensive 

information on the site of the crime investigative 

findings and pictures, and thoroughly examined the 

pertinent documents generated. Each deceased 

individual involved in the research underwent a 

standardized autopsy process. Following the 

examination of relevant evidence about hanging, 

ligature strangling, or throttling, the hyoid bone was 

surgically removed to determine whether it had been 

fractured. The pertinent data was put into an MS 

Excel spreadsheet, and the descriptive statistics were 

collected using SPSS version 20.0 in the Windows 
format. 

RESULTS 

The research covered a total of 50 identified cases 

(n=50). According to Table-1, the majority of cases 

were in the age range of 21 to 40 years, as shown by 

the demographic profile. The average age of male 
participants in the research was 34.5 years, while the 

average age of female participants was 29.0 years. A 

higher proportion of men, accounting for 60% of 

cases, was noted. The majority of instances were 

associated with those of low socio-economic level.  

Due to a high concentration of impoverished tribal 

individuals, the Adilabad district exhibits a significant 

proportion of patients from rural/tribal regions. The 

distribution of age with the outcome variable is shown 

in Table-2. 

 

Table1: Socio-DemographicProfileofthecasesincludedinthestudy 

Category Male=30 Female=20 Frequency Percentage 

Age Group     

<20 3 7 10 20 

21-30 8 4 12 24 

31-40 11 5 16 32 

41-50 5 2 7 14 

>50 3 2 5 10 

Economic Status     

Poor 28 18 46 92 

Average 2 1 3 6 

Good 0 1 1 2 

Area     

Rural 26 18 44 88 

Urban 4 2 6 12 

 

Table2: Modalities of strangulation with Fracture of Hyoid 

Age Group Modalities of Strangulation 

Hanging % Garroting % Throttling % 

<20 0 0 1 10 0 0 

21-30 0 0 2 20 0 0 

31-40 1 10 1 10 0 0 

41-50 0 0 1 10 0 0 

>50 3 30 1 10 0 0 

Total 4 40 6 60 0 0 

 

In the current study, a total of n=10 cases of hyoid 

bone fracture and n=6 cases of thyroid cartilage 

fracture were found. The age-wisedistribution of cases 

is given in Table 3. In all the n=6 cases of garroting, 

there was both fracture of hyoid bone as well as 

thyroid cartilageobserved. In hanging cases out ofn=4 

hyoidfracturesn=3, the right side and n=2 were left 

side and n=1, were bilateral. Ingarroting cases out ofa 

totalofn=6 hyoid fracturesn=4 cases wereon the right 

side n=2, were on the left side and bilateral 

fractureswere found in n=1 case andbodyfracture was 

found in n=1 case.  
 

Table3: Hyoid bone fractures and thyroid cartilage fractures 

Age Group Hyoidbone fracture Thyroid cartilage fracture 

No Yes No Yes 

<20 9 1 9 1 

21-30 9 3 10 2 

31-40 14 2 15 1 

41-50 6 1 6 1 
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>50 2 3 4 1 

Total 40 10 44 6 

 

The observation of the neck region revealed multiple 

abrasions and contusions caused by ligature or finger, 

thumb, and nails which are characteristics for all cases 

of strangulation depicted in table 4. The anatomical 

and distribution of level of application of constriction 
force in theneck found the majority of cases the 

constricting force 90% above the level of thyroid 

cartilage whereas in most of the cases of ligature 

strangulation the level of force was at the level of the 

thyroid cartilage. In one case the levels were below 

the level of the thyroid cartilage.  

 

DISCUSSION  

Laryngohyoid fractures may develop as a result of 

blunt force injury, either as a standalone trauma or as 

part of a more extensive damage to the head and neck 

tissues[18,19]. The occurrence of fractures in the 
laryngohyoid complex in instances of hanging is a 

subject that is controversial because to the varying 

rates recorded, ranging from 0% to 100%. [20]Godin 

et al.,[21] in a meta-analysis have reported a mean 

incidence of 37% for layngohyoid fractures in cases 

of hangings. Some authors have reported that 

thethyroid cartilage is more susceptible to fracture in 

cases of hangingas compared to hyoid bone or any 

other tracheolaryngeal structures. In this study, we 

found the incidence of fracture of hyoid bone was20% 

in various modalities of neck strangulation. Kumar 
NSet al., [22] found fracture of hyoid bone was in 

20.7% of cases. TAzher et al.,[23] in a similar study 

found an incidence of hyoid bone fracture of11.9%.In 

the present study, hanging was found to be more 

commonin 88% of cases and garroting was in 12% of 

cases. Sharma et al.,[9]in their study similarly found 

69% of cases of hanging. HK Afridi etal.,[24] in their 

study found 52.23% cases of hanging followed by 

25.37% cases of strangulation. Sheikh MI et al., [25] 

reported the incidence of fracture of hyoid 

bone14.28% in cases of ligature strangulation, and 
Chormunge Patil et al.,[26]reported the incidence of 

fracture of the hyoid bone in 12.5%cases. In the 

current study injury to thyroid cartilage was found in 

12% of cases in all these cases the level of application 

of force was at the level of thyroid cartilage (Table 4). 

There was an insignificantmale predominance of 60% 

versus a female of 40%.In the current study out of 

n=6cases of thyroid cartilage fractures, all the 

fractures occurred at thyroid plates no case of 

involvement of superior thyroid horns was seen. 

Sharm et al., [9] found a higher incidence of thyroid 

plate fractures than thyroid horns. 

 

CONCLUSIONS 

Hyoid bone fractures were more often seen in adults 

above the age of 50. The fractures of the hyoid bone 

are influenced by many variables, including the 

magnitude of force exerted on the neck, the age of the 

individual, the stiffness of the hyoid, and the 

morphology of the hyoid bone. In addition, it is 

important to thoroughly inspect the soft tissues around 

the hyoid bone for extravasation, since the presence of 

extravasation in these tissues indicates a genuine 
fracture. 
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