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Abstract 

Background: Asphyxial deaths constitute a major 

proportion of medico-legal autopsies and present 

significant challenges in forensic investigation. Various 

forms of asphyxia demonstrate distinct demographic 

profiles, manners of death, and autopsy findings. 

Understanding these patterns is essential for accurate 

medico-legal interpretation and formulation of 

preventive strategies. 

Objectives: To compare different types of Asphyxial 

deaths with respect to demographic characteristics, 

manner of death, seasonal variation, place of occurrence, 

and autopsy findings among medico-legal autopsies 

conducted at PMCH, Patna. 

Materials and Methods: A retrospective observational 

study was conducted on 110 medico-legal autopsy cases 

of Asphyxial deaths performed at the Department of 

Forensic Medicine and Toxicology, PMCH, Patna. Data 

regarding age, sex, type of asphyxia, manner of death, 

place of occurrence, seasonal variation, and autopsy 

findings were analysed using descriptive and inferential 

statistical methods.  

Results: The majority of victims belonged to the 21–30 

years age group (38.16%), with a mean age of 26.57 ± 

12.77 years. Males constituted 73.68% of cases. 

Hanging was the most common type of Asphyxial death 

(43.42%), followed by drowning (36.84%) and 

strangulation (6.58%). Suicidal deaths accounted for 

44.74%, accidental deaths for 38.16%, and homicidal 

deaths for 17.11% of cases. Cyanosis (98.68%) and 

visceral congestion (94.74%) were the most frequent 

autopsy findings. Dowry-related deaths comprised 
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10.53% of cases and were significantly associated with 

homicidal asphyxia.  

Conclusion: Asphyxial deaths predominantly affect 

young adult males, with hanging and drowning 

accounting for the majority of cases. Distinct 

associations exist between the type of asphyxia and the 

manner of death. Comprehensive medico-legal 

investigation integrating autopsy findings with 

circumstantial evidence remains crucial for accurate 

determination of cause and manner of death. 

Keywords: Asphyxia; Hanging, Drowning, 

Strangulation, Smothering, Autopsy, Forensic Medicine, 

Medico-Legal Death, Bihar. 

Introduction 

Asphyxia refers to a state of impaired oxygen delivery or 

utilization resulting from interference with respiration, 

leading to hypoxia, hypercapnia, and ultimately death if 

untreated. It represents one of the most significant 

categories of medico-legal deaths encountered during 

forensic autopsies. The mechanisms involved include 

hanging, strangulation, drowning, smothering, choking, 

gagging, traumatic asphyxia, and positional asphyxia.  

The epidemiological pattern of Asphyxial deaths varies 

according to geographical region, socio-economic status, 

environmental conditions, and cultural practices. 

Hanging is recognized as one of the most common 

methods of suicide worldwide, whereas drowning 

remains a major cause of accidental mortality, 

particularly in developing countries with extensive 

exposure to natural water bodies. Homicidal forms of 

asphyxia such as strangulation and throttling continue to 

pose considerable medico-legal challenges.  

The present study was undertaken to compare different 

forms of Asphyxial deaths encountered during medico-

legal autopsies at PMCH, Patna, and to evaluate their 

demographic profile, manner of death, and associated 

autopsy findings.  

Materials and Methods 

Study Design 

Retrospective observational autopsy-based study. 

Study Setting 

Department of Forensic Medicine and Toxicology, Patna 

Medical College and Hospital (PMCH), Patna, Bihar, 

India. 

Study Population 

All medico-legal autopsy cases diagnosed as Asphyxial 

deaths during the study period. 

Sample Size 

110 Autopsy cases of “The present retrospective 

autopsy-based study was conducted in the Department of 

Forensic Medicine and Toxicology, Patna Medical 

College and Hospital (PMCH), Patna, Bihar, India, over 

a period of one year from 01 June 2025 to 31 May 

2026.” 

Inclusion Criteria 

Confirmed cases of Asphyxial deaths. 

Complete autopsy records available. 

Cases with adequate police and medico-legal 

documentation. 

Exclusion Criteria 

Advanced decomposition obscuring findings. 

Incomplete autopsy records. 

Cases with uncertain cause of death. 

Variables Studied 

Age 

Sex 

Type of asphyxia 

Manner of death 

Place of occurrence 

Seasonal variation 
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Autopsy findings 

Statistical Analysis: Data were entered in Microsoft 

Excel and analysed using descriptive statistical methods. 

Associations between variables were assessed using 

appropriate statistical tests. A p-value <0.05 was 

considered statistically significant. 

Results 

Age Distribution 

The highest incidence was observed in the 21–30 years 

age group (38.16%), followed by 10–20 years (19.74%). 

Mean age was 26.57 ± 12.77 years.  

Sex Distribution 

Out of 110 cases, 81 (73.68%) were males and 29 

(26.32%) were females, giving a male-to-female ratio of 

approximately 2.8:1.  

Distribution of Types of Asphyxia 

Type                                                     Percentage 

Hanging 43.42% 

Drowning 36.84% 

Strangulation 6.58% 

Throttling 3.95% 

Traumatic Asphyxia 3.95% 

Smothering 2.63% 

Choking 1.32% 

Suffocation 1.32% 

 

Manner of Death                 Percentage 

Suicidal 44.74% 

Accidental 38.16% 

Homicidal 17.11% 

Seasonal Distribution 

The highest incidence occurred during monsoon 

(22.37%) and summer (22.37%), followed by autumn 

(19.74%), winter (18.42%), and spring (17.11%).  

 

Place of Occurrence 

Most incidents occurred at home (53.95%), followed by 

rivers (23.68%) and ponds (13.16%).  

Autopsy Findings 

Finding Percentage 

Cyanosis                                           98.68% 

Visceral Congestion                   94.74% 

Petechial Hemorrhage               63.16% 

Discussion 

The present study demonstrated that young adults 

constitute the most vulnerable age group for Asphyxial 

deaths. Similar findings have been reported by several 

Indian studies where socio-economic stress, 

occupational exposure, and psychological factors 

contribute significantly to mortality in this age group. 

Male predominance observed in the present study is 

consistent with previous forensic literature. Greater 

occupational exposure, risk-taking behaviour, and social 

responsibilities may account for the increased incidence 

among males. 

Hanging emerged as the leading form of Asphyxial 

death and was predominantly suicidal in nature. 

Drowning represented the second most common 

category and was largely accidental, reflecting the 

widespread exposure of the population to natural water 

bodies in Bihar. 

Strangulation, throttling, and smothering were 

predominantly homicidal, emphasizing the importance 

of meticulous autopsy examination and correlation with 

investigative findings. The strong association between 

dowry-related deaths and homicidal asphyxia observed 

in this study underscores the continued medico-social 

significance of domestic violence in the region.  
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Cyanosis and visceral congestion were found to be the 

most reliable indicators of Asphyxial deaths, whereas 

petechial haemorrhages showed variable occurrence. 

These findings support the concept that diagnosis of 

asphyxia should be based on a combination of gross 

findings, microscopic examination, and circumstantial 

evidence.  

Conclusion 

The present autopsy-based comparative study highlights 

the epidemiological and medico-legal characteristics of 

Asphyxial deaths in Bihar. Young adult males constitute 

the most affected population. Hanging and drowning 

account for the majority of cases, while homicidal forms 

are primarily represented by strangulation and throttling. 

Autopsy findings such as cyanosis and visceral 

congestion remain valuable indicators; however, 

determination of cause and manner of death requires 

careful correlation with scene investigation, police 

records, and circumstantial evidence. Strengthening 

mental health awareness, water safety measures, and 

interventions against domestic violence may contribute 

significantly to reducing the burden of Asphyxial deaths. 

Acknowledgement 

The authors acknowledge the Department of Forensic 

Medicine and Toxicology, Patna Medical College and 

Hospital (PMCH), Patna, Bihar, India, for providing 

access to medico-legal autopsy records and institutional 

support for conducting this study. 

References 

1. Shankar R, BrahmajiMaster P, ObulesuL C. A 

medicolegal study of asphyxial deaths with special 

reference to hanging. J Evid Based Med Healthc. 

2015;2(40):6797-6807. Doi:10.14260/ JEMDS/ 

2015/2008. 

2. Reddy KSN. Essentials of Forensic Medicine and 

Toxicology. 35th ed. Hyderabad: Jaypee Brothers 

Medical Publishers; 2017. 

3. Bajpai SR. An autopsy observations in suicidal cases 

of hanging – a retrospective study. 2016. 

4. Keil W, Delbridge C. Pathophysiology. In: 

Asphyxiation, Suffocation, and Neck Pressure 

Deaths. Boca Raton: CRC Press; 2020. Doi:10.1201/ 

9780429188947-6. 

5. Gupta S. Forensic Pathology of Asphyxial Deaths. 

Boca Raton: CRC Press; 2022. Doi:10.1201/ 

9780429026317. 

6. Graham M, Dix J, Hanzlick R. Asphyxia and 

Drowning: An Atlas. Boca Raton: CRC Press; 2000. 

Doi:10.1201/9781420038590. 

7. Qin G, Zhao P. Fatal mechanical asphyxia: a 

comprehensive forensic review with an illustrative 

case. J Forensic Leg Med. 2025;102988. Doi:10. 

1016/ j.jflm.2025.102988. 

8. Porzionato A, Boscolo-Berto R. Assessing violent 

mechanical asphyxia in forensic pathology: state-of-

the-art and unanswered questions. Adv Clin Exp 

Med. 2024;33(9):905. Doi:10.17219/acem/192226. 

9. Meera T, Singh M. Pattern of neck findings in 

suicidal hanging: a study in Manipur. J Indian Acad 

Forensic Med. 2011;33(4):352-354. Doi:10.1177/ 

09710973 20110418. 

10. Dekal V, Shruthi P. Analysis of postmortem findings 

of asphyxial deaths due to hanging in urban region 

of Karnataka. Indian J Forensic Community Med. 

2016;3(2):80-84. Doi:10.5958/ 2394-6776.2016. 

00027.8. 

11. .Girela-López E, Beltran-Aroca CM, Dye A, Gill J. 

Epidemiology and autopsy findings of 500 drowning 



 Dr. Rahul Kumar Basu, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

P
ag

e1
0

8
 

  

deaths. Forensic Sci Int. 2021; 329:111137. Doi:10. 

1016/j.forsciint.2021.111137. 

12. Sacco M, Aquila I. Post mortem molecular 

biomarkers of asphyxia: a literature review. Int J 

Mol Sci. 2024;25(21):11607. Doi:10.3390/ ijms 

252111607. 

13. Latchkepiani E, Kochadze D, Gambarashvili M, 

Makharashvili R. Mechanical asphyxia in forensic 

medicine: pathophysiology, diagnosis, and modern 

trends. Georgian Scientists. 2025;7(3). Doi:10. 

52340/gs.2025.07.03.08. 

14. Nakasono I. Forensic autopsy—anatomical 

diagnosis of asphyxial death. Nihon Hoigaku Zasshi. 

1992;46(6):396-404. 

15. Sawaguchi A. Pathophysiological study of asphyxia 

and its applications to medico-legal diagnosis. Nihon 

Hoigaku Zasshi. 1994;48(5):357-374. 

16. Ajay A, Abhijit L, Satyanarayan B, Vijay T, Harish 

S. Autopsy study of violent asphyxial deaths with 

critical analysis of deaths due to ligature 

strangulation: a two-year retrospective study from 

Pune region. Medico-Legal Update. 2017;18(1):31-

36. Doi:10.5958/0974-1283.2018.00007.5. 

17. Bandgar AL, Kailas ZU, Patekar M, Vidhate S, 

Jiwane AS. Recent trends in asphyxial deaths in 

central Maharashtra: a four-year retrospective study. 

Indian J Forensic Med Toxicol. 2017;11(2):258-263. 

Doi:10.5958/0973-9130.2017.00056.1. 

18. Arora S, Mahajan D. Patterns of violent asphyxial 

deaths in Jammu region: a 6-year retrospective 

study. Indian J Forensic Med Toxicol. 2019; 

13(4):1039-1043. Doi:10.5958/0973-9130. 2019. 

00256.1. 

19. Kumar V, Choudhari L, Beck R. Asphyxial deaths at 

industrial town Jamshedpur, Jharkhand: a 

retrospective study. 2017. 

20. Guntheti BK. Pattern of Asphyxial deaths: a 

medicolegal study. J Indian Acad Forensic Med. 

2021;43(1):52-56. Doi:10.5958/0974-0848.2021. 

00014.2. 

21. Sonawane SS, Sukhdeve RB. An analysis of socio-

demographic profile of asphyxial deaths in western 

Mumbai region. Indian J Forensic Med Toxicol. 

2020;14(3):1657-1662. 

Doi:10.37506/IJFMT.V14I3.10439. 

22. Singh A, Gorea RK, Dalal J, Thind A, Walia D. A 

study of demographic variables of violent asphyxial 

death. Indian J Forensic Community Med. 

2018;5(4):222-225. Doi:10.18231/2394-6776. 2018. 

0051. 

23. Dhoble SV, Dhoble SS, Kukde H. Socio-

demographic profile of asphyxial deaths in female: 

2-year study. 2016. 

24. Rao D. An autopsy study of death due to suicidal 

hanging – 264 cases. Egypt J Forensic Sci. 

2016;6(3):248-254. Doi: 10.1016/j.ejfs.2015.01.004. 

25. Varghese P, Joseph B, Kausar A. An 

epidemiological and patho-anatomic profile of 246 

hanging cases – a cross sectional study. Indian J 

Forensic Med Toxicol.2014;(1): 96-

100.doi:10.5958/ j.0973-9130.8.1.020 

 

 

 


