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	 ABSTRACT 
	










	
Firearm wound characteristics vary a lot depending upon type of firearm and firearm ammunition used, site of entry or exit, range and direction of firing, presence or absence of interposing wearing apparels etc. Depending upon the availability and accessibility of firearm, the pattern of firearm injuries and deaths vary from country to country, region to region and locality to locality. Lady Hardinge Medical College & Associated Hospitals, New Delhi primarily deals with medico-legal works pertaining to New Delhi District which is the most sensitive and VVIP zone of India. Hence, the crime rate is controlled in comparison to other parts of Delhi and NCR of Delhi. However, suicidal firearm fatalities by police personnel engaged insecurity, homicidal firearm fatalities and, firearm fatalities due to terrorist activities and counter-terrorism operations do happen occasionally. A 20-year retrospective study from the year 2007 to 2016 revealed that rifled firearms were commonly used. Pre-autopsy X-Ray examination was done only in few cases. Detailed description about wound characteristics, wearing apparels, recovered firearm projectiles were found missing on many autopsy reports.
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1. Introduction

Task of forensic pathologist increases by many fold in case of death due to firearm injuries. While examining such a case, it is important to examine wearing apparels, to differentiate wound caused by fire arm and by any other kind of weapon, to differentiate rifled firearm from shotgun, to differentiate firearm entry wound from firearm exit wound, to differentiate exit wound caused by firearm projectile and secondary projectile, to estimate probable range of firing, to determine direction of firing and to preserve all the medico-legal evidences including recovered firearm projectiles. Thus critical analysis of the wound characteristics along with exploration of the wound track is vital for proper interpretation and conclusion in firearm death. Pre-autopsy radiological examination may be helpful to identify firearm death, to identify type of firearm used before autopsy and reduce duration and unnecessary dissection to recover firearm projectiles lodged inside the dead body during autopsy. Department of Forensic Medicine at Lady Hardinge Medical College & Associated Hospitals, New Delhi primarily deals with medico-legal works pertaining to New Delhi District which is the most sensitive and VVIP zone of India. Hence, the crime rate is very low in comparison to other parts of Delhi and NCR of Delhi. Considering fewer firearm deaths in this area, a 20-year retrospective study was conducted to analyse the qualitative data that were available in the autopsy reports archived in the Department.

2. Materials and Methods

After getting clearance from Institutional Ethical Committee, a 20-year retrospective study was conducted by analysing all the 95 firearm deaths autopsied in the last 20 years from 1997 to 2016 from the post-mortem records available in Department of Forensic Medicine, Lady Hardinge Medical College, New Delhi during October 2017 to March 2019. All the necessary data were captured from the post-mortem records using a pre-designed structured proforma. From the 95 firearm deaths, 5 cases were excluded due to non-availability of sufficient data.

3. Results and Discussion

3.1. Type of Firearm Used

Type of firearm used for causing firearm injury or death basically depends upon their availability or accessibility. In the present study, out of 90 firearm deaths, rifled firearm was used in 79 (87.77%) cases and shotgun was used in 9 (10%) cases whereas both rifled and shotgun were used in 1 case (Table I). The present study is in agreement with the studies conducted by references [1]–[5] but not with the studies conducted by references [6]–[30].
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3.2. X-Ray Prior to the Autopsy

Radiological examination of the deceased prior to autopsy in suspected firearm death, decomposed or charred dead body can give wide range of information like cause of death, manner of death, direction and range of the firing beside saving time for completing autopsy and avoiding unnecessary extensive dissection of the dead body for recovery of the firearm projectile. However, necessity of pre-autopsy X-ray examination in suspected firearm death may not felt by some well competent forensic pathologists. In the present study, radiological examination (X-Ray) prior to autopsy was done on only in 8 (8.88%) firearm deaths. However, details were not available in 40 firearm deaths (Table II). No research study was found to compare the present study.

[image: images]

3.3. Details of Wearing Apparels

The wearing apparels were found in-situ in 44 (48.88%) victims of firearm deaths. The wearing apparels were found well preserved in 46 (51.11%) cases. Tears during tussle with the assailant were found in 2 (2.22%) cases. Damage caused by firearm entry wound was found in 14 (15.55%) cases. Damage caused by firearm exit wound was found in 12 (13.33%) cases. Staining or soiling of clothes by blood was evident in 38 (42.22%) cases. Details about wearing apparels were not available in 44 (48.88%) cases (Table III). No research study was found to compare the present study.
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3.4. Single/Multiple Shots

Knowing well the importance of different vital organs, firearm user targets the site. Suicide neither intends more than one shot nor gets chance for it whereas assailant may use more than one shot to ensure death of the victim. In the present study, 58 (64.44%) of the victims had received only single shot whereas 29 (32.22%) victims had received multiple shots ranging from 2 to 30 (Table IV). The present study is in agreement with studies conducted by references [1], [12]–[14], [26], [31]–[34].
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3.5. Site of Firearm Entrance Wounds

Site of fire arm entrance wound depends upon election of site by suicide for rapid and relatively pain less death or by assailant based upon range and accuracy to hit the target site. In the present study, most of the firearm entrance wounds were found exclusively in head and neck region i.e., in 46 (51.11%) victims followed by chest in 16 (17.77%) victims. Eight (8.88%) victims had firearm entrance wounds only in abdominal region (Table V). The present study is in agreement with the studies conducted by references [1], [3], [8], [11], [12], [14], [23], [27], [32], [33]–[42] but not with the studies conducted references [2], [5], [9], [13], [19], [21], [25], [26], [43]–[45].
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3.6. Details of Firearm Entrance Wounds and Wound Characteristics

Out of 80 deaths caused by rifled firearm, entrance wounds were found over bone in 30 (37.5%) victims. Rifled firearm entrance wounds were found over soft tissue in 42 (52.5%) victims. Shape of rifled firearm entrance wounds were found oval in 26 (32.5%) victims, circular in 12 (15%) victims and circular along with oval in 13 (16.25%) victims. Single rifled firearm entrance wounds were found in 53 (66.25%) victims, whereas multiple rifled firearm entrance wounds were found in 27 (33.75%) victims, with maximum of 30 shots (Table VI). Muzzle impression around rifled firearm entrance wounds were found in 9 (11.25%) victims. Abrasion collar around rifled firearm entrance wounds were found in 41 (51.25%) victims. Burning effect around rifled firearm entrance wounds were found in 26 (32.5%) victims. Gun powder residue in and around rifled firearm entrance wounds was found in 10 (12.5%) victims. Deposition of soot particles around rifled firearm entrance wounds was noticed in 3 (3.75%) victims. Tattooing effect around rifled firearm entrance wounds was found in 3 (3.75%) victims. Pinkish discoloration in rifled firearm entry wounds due to carboxy-hemoglobin was noticed in 3 (3.75%) victims. Bullets of rifled firearm were recovered in 30 (37.5%) cases (Table VII). No research study was found to compare the present study.
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Out of 10 deaths caused by shotgun, firearm entrance wounds were found over bone in 3 (30%) victims, over soft tissue in 5 (50%) victims and over both bone and soft tissue in 2 (20%) victims. Shape of shotgun entrance wounds were found oval in 4 (40%) victims, circular in 2 (20%) victims and irregular in 2 (20%) victims. Single shotgun entrance wounds were found in 6 (60%) victims, double entrance wounds in 2 (20%) victims and multiple shotgun entrance wounds with dispersion of pellets were found in 2 (20%) victims (Table VI). Muzzle impression around shotgun entrance wounds was not found in any victim. Abrasion collar around shotgun entrance wounds was not mentioned in any case. Burning effect around shotgun entrance wounds were found in 3 (30%) victims. Gun powder residue in and around shotgun entrance wounds was found in 2 (20%) victims. Deposition of Soot particles around shotgun entrance wounds was noticed in 1 (10%) victims. Tattooing effect around shotgun entrance wounds was found in 2 (20%) victims. Pinkish discoloration in shotgun entry wounds due to carboxy-hemoglobin was noticed in 1 (10%) victims. Pellets of shotgun firearm were recovered in 9 (90%) cases and in one case a total 42 pellets could be recovered (Table VII). No research study was found to compare the present study.

3.7. Details of Firearm Exit Wounds

In the present study, firearm exit wounds were present in 66 (73.33%) victims of 90 firearm deaths. Exit wounds through bone were found in 37 (41.11%) victims whereas exit wounds through soft tissue were found in 25 (27.77%) victims. Blast head was found in 6 (6.66%) victims. Single exit wound was noticed in 45 (50%) victims, double exit wounds in 12 (13.33%) victims and 15 number of exit wounds were found in 1 victim. Shape of the exit wounds were found oval in 22 (24.44%) cases and irregular in 13 (14.44) cases. Exit wound caused by secondary projectile was not found in any victim of the firearm deaths (Table VIII). Reference [22] in their study on suicidal firearm injuries to chest reported that out of 67 cases, firearm exit wounds were present in 55 cases. Reference [28] in their study on firearm deaths reported that firearm exit wounds were present in 58.9% victims. Reference [18] in his study on abdominal gunshot injuries reported thtable-9t firearm exit wounds were present in 53% victims.
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3.8. Direction of the Firearm Wound Tracks

In case of homicide, direction of the firearm wound track depends upon the relative position of the assailant and victim and behaviour of firearm projectile inside the body based on muzzle velocity and range of firing. In case of suicide, it depends upon site of election, dominant hand of the victim, method used and relative positioning of the firearm to the body. In the present study, direction of the firearm wound tracks were found upward-backward to the left in 18 (20%) cases whereas multiple directions were found in 13 (14.44%) cases (Table IX). Reference [29] in their study on thoraco-abdominal firearm injuries reported that the most common bullet path was front to back in 66% of cases. Entry wounds occurred more often on the left side of the thorax, abdomen, and back.
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3.9. Vital Organs Involved

Vital organs injured by firearm depend upon the site of entrance wound and the direction of the firearm wound track. In the present study, brain was found injured all total in 51 (56.66%) firearm deaths. Only brain was found injured in 46 (51.11%) firearm deaths. Thoracic organs or structures were injured in 37 (41.11%) firearm deaths. Abdominal Organs were injured in 19 (21.11%) firearm deaths (Table X). Reference [29] in their study on thoraco-abdominal injuries due to gunshot homicide reported that the most common critical organs/tissues to sustain bullet trauma in descending order were as follows: heart, lungs, liver, aorta, spleen, kidneys, and vena cava. Ribs are struck by most bullets that entered the thorax. Reference [46] in their study on pattern of injury to internal organs in firearm homicide cases reported that lungs were the most injured internal organ (46.4%) followed by Brain (40.9%), Heart (28.8%), Intestines (15.0%), Liver (12.3%) and major blood vessels of the thoracic and abdominal cavities (8.7%). Reference [47] in his study reported that in maximum (46.59%) cases, brain and meninges were injured, followed by pleura and lungs (20.45%), pericardium and heart (18.18%). These were followed by injury to ribs (15.90%), liver (13.63%), aorta (9.9%), stomach (6.80%), small intestine (5.68%) and large intestine (4.54%).
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3.10. Cause of Death

Cause of death in firearm cases depends upon the targeted vital organs and their extent of damage. In the present study, the most common cause of death in firearm deaths was cranio-cerebral damage i.e., found in 48 (53.33%) victims followed by hemorrhagic shock in 29 (32.22%) victims (Table XI). Reference [25] in their study on firearm deaths reported that cause of death was haemorrhagic shock in 77.27% victims. Reference [26] in their study on firearm injuries reported that cause of death was hemorrhagic shock in 68.9% victims. Reference [39] in his study on firearm deaths reported that cause of death was haemorrhage and shock in 68.5% victims. Reference [45] in their study on firearm deaths found that cause of death was hemorrhagic shock in 96.3% victims (Fracture of skull bone and laceration of brain tissue-50.7%, Fracture of other bones with laceration of blood vessels-25% and Laceration of viscera, blood vessels and soft tissues-20.6%). Reference [48] in their study on firearm deaths reported that cause of death was hypovolemia in 52.9% victims.
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3.11 Manner of Death

In the present study, the most common manner of firearm deaths was homicide i.e., found in 47 (52.22%) cases followed by suicide in 39 (43.33%) case. The highest number of suicide (32) was found among Police/Army personnel (Table XII). The present study was in agreement with studies conducted by references [5], [9], [10], [12]–[14], [16], [21], [25], [36], [38], [42], [45], [49]–[52].
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3.12. Range of Firing

In the present study, range of firing was found contact in 25 (27.77%) firearm deaths, distant in 24 (26.66%) firearm deaths and close in 18 (20%) firearm deaths (Table XIII). Reference [1] in their study on firearm deaths reported that ranges of firing were contact or semi-contact in 89% suicide victims and 7% homicide victims. Reference [5] in their study on firearm deaths reported that range of firing was close in most of the victims. Reference [14] in their study found that distant range of firing was common in homicide (73.4%) victims. Reference [23] in their study on firearm deaths found that range of firing remained undetermined in most of the cases. Reference [24] in their study on firearm deaths reported that contact range firing was common in suicide victims whereas distant range firing was common in homicide victims. Reference [25] in their study on firearm deaths found that range of firing was close in 60.60% victims. Reference [27] in their study on firearm deaths found that range of firing was distant in 89.10% victims and close in 6.25% victims. Reference [29] in their study on firearm deaths reported that range of firing was 1 meter or above in most of the victims. Reference [31] in his study on firearm deaths reported that range of firing was close range in 1/3 homicide victims. Reference [33] in their study on firearm deaths reported that close range was respectively found in 53.5% of the homicide cases and in all suicide cases. Reference [34] in their study on suicidal firearm deaths reported that range of firing was contact or near contact in 81.12% victims.
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3.13. Recovery of Firearm Projectile

Firearm projectiles (bullet/pellets) could be recovered from 38 (42.22%) victims of firearm deaths (Table XIV). No research study was found to compare the present study.
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3.14. Site of Lodging of Firearm Projectile

Firearm projectiles (bullet/pellets) were found lodged in soft tissue in most of the victims i.e., in 17 (18.88%) cases followed by inside the bone in 5 (5.55%) cases (Table XV). No research study was found to compare the present study.
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4. Conclusion

‘Details not available’ as reflected inside many tables under results indicated that many autopsy reports lack qualitative descriptions. Inadequate information supplied by the investigating agency may be one of the reasons. More studies regarding firearm wound characteristics in detail should be conducted to enrich the literature on gunshot wounds.
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TABLE XI: Caust oF DEATH IN FIREARM DEATHS

Cause of death  Suicidal Homicidal Accidental No. of Percentage

cases
Cranio-cerebral 32 14 2 43 53.33
damage

Cerebral edema 0 1 0 1 1.11

Hemorrhagic 5 22 2 29 32.22

shock

Shock 1 2 0 3 3.33
Peritonitis 0 1 0 1 1.11
Septicemia 0 7 0 7 7.77
Asphyxia 1 0 0 1 1.11

Total 90 100
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TABLE I:

TypEe OF FIREARM USED

Type of firearm used Number of cases Percentage
Rifled 79 87.77
Shotgun 9 10
Rifled and shotgun 1 1.11
Undetermined 1 1.11
Total 90 100
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TABLE III: DETAILS OF WEARING APPARELS OF
VicTiMms OF FIREARM DEATHS

No. of victims  Percentage

Availability of clothes

Clothes-in-situ 44 48.88
Supplied separately by police 2 222
Details not available 44 48.88
Nature of clothes
Thick 20 22.22
Thin 26 28.88
Details not available 44 48.88
Evidence of firearm deaths in clothes
Tears from tussle 2 222
Damage due to firearm entry wound 14 15.55
Damage due to firearm exit wound 12 13.33
Presence of burning effect 4 4.44
Presence of gun powder residue 4 4.44
Presence of tattooing 0 0

Staining or soiling by blood 38 42.22
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TABLE VIII: DeraIiLs ofF FIREARM ExiT WOUNDS

No. of cases  Percentage

Presence of exit wound

Present 66 73.33
Absent 22 24.44
Details not available 2 2.22
Site of exit wound
Through bone 37 41.11
Through soft tissue 25 27.77
Through soft tissue and bone both 4 4.44
Not applicable 22 24.44
Details not available 2 2.22
Presence of blast head
Present 6 6.66
Absent 82 91.11
Details not available 2 2.22
No. of exit wounds
1 45 50
2 12 13.33
3 1 1.11
4 2 2.22
5 4 4.44
12 1 1.11
15 1 1.11
Not applicable 22 24.44
Details not available 2 2.22
Shape of exit wound
Circular 8 8.88
Oval 22 24.44
Cruciate 5 5.55
Stellate 3 3.33
Irregular 13 14.44
Tri-radiate 1 1.11
Rhomboid 1 1.11
Multiple 6 6.66
Not applicable 22 24.44
Details not available 9 10
Exit wound caused by secondary projectile
Present 0 0
Absent 66 73.33
Not applicable 22 24.44

Details not available 2 2.22
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TABLE VI: DEeTAILS OF RIFLED FIREARM ENTRANCE WOUNDS

Rifled firearm Shotgun
No. of Percentage No.of Percentage
victims victims

Site of entrance
Over bone 30 37.5 3 30
Over soft tissue 42 52.5 5 50
Over bone and soft 8 10 2 30
tissue both

Shape of entry wounds
Circular 12 15 2 20
Oval 26 32.5 4 40
Cruciate 2 2.5 0 0
Stellate 6 7.5 0 0
Y-Shaped 1 1.25 0 0
Crescent 1 1.25 0 0
Elliptical 1 1.25 0 0
Irregular 6 7.5 2 20
Linear 1 1.25 0 0
Laceration 1 1.25 0 0
Circular 4+ Oval 13 16.25 0 0
Circular + Cruciate 2 2.5 0 0
Circular 4+ Oval 2 2.5 1 10
+ Irregular
Irregular + Cruciate 1 1.25 0 0
Details not available 5 6.25 1 10

Number of entry wounds
1 53 66.25 6 60
2 11 13.75 2 20

More than 2 16 20 2 20
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TABLE XIII: RANGE OF FIRING IN FIREARM DEATHS

Range of firing Number Manner
of cases
Contact 25 Suicidal—23 Homicidal—1 Accidental—1
Semi-contact 1 Suicidal—1
Near contact 5 Suicidal—4 Homicidal—1
Close 18 Suicidal—7 Homicidal—9 Accidental—2
Distant 24 Homicidal—23 Accidental—1
Mixed 7 Homicidal—5 Suicidal—2
Range—details 10 Suicidal—2 Homicidal—8

not available
Total 90 90






OEBPS/Images/table-4.png
TABLE IV: NUMBER OF SHOTS RECEIVED BY THE VICTIMS OF
FIREARM DEATHS

Number of shots Number of victims Percentage
Single 58 64.44
Multiple 29 32.22
Undetermined 3 3.33

Total 90 100
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TABLE IX: DirRecTION OF THE FIREARM WOUND TRACK

Direction of the Suicide Homicide Accidental No.of Percentage
wound track cases

4 4.44

4 4.44

1 1.11
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~
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Backward
Backward to left
Backward to
right
Forward 0 2 0 2 2.22
Right to left 2.22
Upward and 8.88
backward
Upward to left 1.11
Upward- 2 0 0 2 2.22
forward to
left
Upward- 0 1 0 1 1.11
forward to
right
Upward- 14 4 0 18 20
backward to
left
Upward- 4 3 1 8 8.88
backward to
right
Downward- 2 1 0 3 3.33
forward to
left
Downward- 0 3 0 3 3.33
forward to
right
Downward- 6 1 0 7 7.77
backward to
left
Downward- 1 7 1 9 10
backward to
right
Multiple 1 12 0 13 14.44
directions
Details not 0 4 0 4 4.44
available
Total 39 47 4 90 100
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TABLE XV: SiTE OF LODGING OF FIREARM PROJECTILE IN
FIREARM DEATHS

Site of lodging of the projectile Number of cases Percentage
In soft tissue 17 18.88
Inside bone 5 5.55
Under skin 4 4.44
Muscles and cranial cavity 1 1.11
In soft tissue and bone 1 1.11
Joint and bone 1 1.11
Multiple areas 3 3.33
In clothes 1 1.11
Details not available 4 4.44
Not applicable 53 58.88
Total 90 100
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TABLE VII: DETAILS OF FIREARM ENTRANCE WOUNDS CHARACTERISTICS

Rifled firearm
No. of Percentage No.of Percentage
victims victims

Muzzle impression

Present 9 11.25 0 0

Absent 59 73.75 10 100

Details not available 12 15 0 0
Abrasion collar

Present 41 51.25 0 0

Absent/Not mentioned 21 26.25 10 100

Details not available 18 22.5 0 0
Burning effect

Present 26 32.5 3 30

Absent 36 45 0 0

Details not available 18 22.5 7 70
Presence of gun powder residue

Present 10 12.5 2 20

Absent 7 8.75 8 80

Details not available 63 78.75 0 00
Deposition of soot particles

Present 3 3.75 1 10

Absent 24 30 9 90

Details not available 53 66.25 0 0
Presence of tattooing

Present 3 3.75 2 20

Absent 24 30 8 80

Details not available 53 66.25 0 0
Effects of CoHb

Present 3 3.75 1 10

Absent 24 30 9 90

Details not available 53 66.25 0 0
Bullet/Pellets recovered

Yes 30 37.5 9 90

No 25 31.25 1 10

Details not available 25 31.25 0 0
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TABLE II: RADIOLOGICAL EXAMINATION BEFORE
CONDUCTING THE AUTOPSY

X-Ray examination Number of cases Percentage
Done 8 8.88
Not done 42 46.66
Details not available 40 44.44

Total 90 100
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TABLE X: INJURY TO VITAL ORGANS IN FIREARM DEATHS

Injury to vital organs No. of cases Percentage
Brain 46 51.11
Brain + Right lung 2 2.22
Brain + Left lung 1 1.11
Brain 4+ Multiple thoracic organs 2 2.22
Right lung 3 3.33
Left lung 3 3.33
Both lungs 3 3.33
Lungs + Mesentery 1 1.11
Lungs + Liver 1 1.11
Right lung + Spinal cord 1 1.11
Left lung + Intestine 2 2.22
Left lung + Spleen 1 1.11
Right lung + Liver 1 1.11
Heart and left lung 3 3.33
Heart and right lung 1 1.11
Heart 4+ Stomach 1 1.11
Multiple thoracic organs 3 2.22
Multiple abdominal organs 1 1.11
Multiple thoraco-abdominal organs 6 6.66
Thoracic aorta 1 1.11
Liver 1 1.11
Intestines 1 2.22
Intestine + Mesentery 3 3.33
Femoral blood vessels 1 1.11
Details not available 1 1.11
Total 90 100
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TABLE V: SiTE OF RIFLED/SMOOTH BORED FIREARM ENTRANCE WOUNDS

Site of entry wounds Number of Number of Number of Number of cases— Total Percentage
cases— cases-rtifled case-rifled undetermined number of
shotgun firearm & shotgun firearm cases

Head & neck region 2 44 0 0 46 51.11
Chest 4 12 0 0 16 17.77

Abdomen 1 6 0 1 8 8.88

Multiple sites including head & neck region 1 6 0 0 7 7.77
Multiple sites excluding head & neck region 0 11 1 0 12 13.33

Lower limb 1 0 0 0 1 1.11

Total 90 100
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TABLE XII:

MANNER OF FIREARM DEATHS

Manner of death  Police officials/Army personnel  Civilian MP/VIP  Criminal/Terrorist ~ Others/Details Total number of  Percentage
not available cases
Suicide 32 7 0 0 0 39 43.33
Homicide 10 22 1 5 9 47 52.22
Accidental 3 0 0 1 0 4 4.44
Total 45 29 1 6 9 90 100
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TABLE XIV: RECOVERY OF FIREARM PROJECTILE IN FIREARM DEATHS

Projectiles recovery Number of cases Percentage

Projectile recovered 38 42.22
Projectile not recovered 51 56.66

Details not available 1 1.11

Total 90 100






