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Abstract 

In a retrospective study, 288 firearm deaths were analysed to identify factors indicating 
homicide. The cases were classified as suicides (213), homicides (54), accidents (14) and 
undetermined cases (7). A number of factors, related to the circumstances and the autopsy 
findings, were studied. Whereas 41% of the homicide victims were females, women only 
constituted 1.4% of the suicide victims. The mean age was 37 and 50 years among homicide and 
suicide victims, respectively. Most suicides were committed at or in the vicinity of the residence, 
whereas a majority of the homicides occurred elsewhere. The majority of the suicide victims had 
either left a suicide note or had medical records of previous psychiatric illness. In all groups, 
shotguns were the most frequent weapon used. Fifty-seven percent of the homicide victims, but 
only three percent of the suicide victims had sustained more than one gunshot wound. One-third of 
the homicide victims were shot at close range. Alcohol was present in one-third of both homicide 
and suicide victims. Whereas 38% of the homicidal gunshot wounds had their entrances at 
anatomical regions typical of suicide, the direction of the bullet path often differed from the 
directions recorded in suicides. Hence, in this material, an entrance wound in the right temple 
indicated suicide, but in combination with a direction back-to-front, the wound was more likely to 
be homicidal. This study suggests that an estimation of the direction of the internal bullet path 
should be conducted in firearm fatalities, and that this factor may assist in the determination of the 
manner of death. 0 1997 Elsevier Science Ireland Ltd 
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1. Introduction 

In forensic textbooks and in several reports, the location of the entrance of a gunshot 
wound as a marker of suicide has been stressed [l-l 11. The value of the presence of 
multiple gunshot wounds as an indicator of homicide has also been addressed by some 
authors [ 1,5,6,10-141. Signs of a close range shot including characteristics of the 
entrance wound, such as the presence of soot and/or powder tattooing, presence of soot 
on the hands, and presence of blood from the victim on or in the barrel have been 
evaluated by several authors [4,15-181. Furthermore, a number of circumstantial factors, 
related to suicides in general, like psychiatric illness, suicide notes, age, gender and type 
of weapon used, have also been studied in firearm fatalities. 

All these factors are more or less evident at the scene, and are, as a rule, documented 
by the police. However, the internal bullet path may not be possible to determine until 
an autopsy has been conducted. A few reports have concentrated on this subject 
[ 17,19-231, but a more comprehensive evaluation of the internal bullet path related to 
different entrance sites has as yet not been published. Thus, apart from an evaluation of 
the conventional factors, this study has focused on the usefulness of the internal bullet 
path as an indicator of homicide versus suicide. 

In Sweden, suicides by firearms outnumber homicides almost by ten to one [24]. 
Therefore, a firearm fatality with scarce information of the circumstances will most 
likely be considered to be a suicide by the police or the doctor who is first at the scene. 
Thus, it is important to identify factors, which could arise suspicion of homicide. 

2. Material and methods 

The files of all firearm deaths investigated at the Institute of Forensic Medicine in 
Linkoping, Sweden 198 l-1990 were retrieved. The district has about 1.2 million 
inhabitants. Since this material comprised only 11 homicidal shootings, all homicidal, 
accidental and uncertain firearm deaths examined 1975-1980 and 1991- 1996 in the 
Linkoping district, and all firearm homicides in Stockholm district (1.8 million 
inhabitants) 1992-1996, were added. 

The cases were retrieved by exploring old register books (before 1992) and the 
computerized register, RLttsBASE (1992 and forward) [25]. Deaths due to explosives 
were excluded. Furthermore, cases lacking information of the number of wounds or 
location of entrance wounds were excluded; however, multishot cases lacking in- 
formation of some of the wounds were accepted if the total number of wounds was 
documented. 

All files were perused and reclassified by the author. The determination of the manner 
of death was based on an integration of the circumstances and findings at the scene, but 
regardless of the number of wounds, characteristics of entrance wounds, entrance wound 
sites and the direction of the bullet path. The files were of different sizes, depending on 
the character of the case, but all contained autopsy protocol, autopsy report, certificate of 
the cause of death, and police report (which in some suicides and in all accidents, 
homicides and uncertain cases included an exhaustive scene investigation). 
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A form, comprising variables considered to cover the most relevant circumstantial 
factors and autopsy findings, was created. Thus, the age and sex of the victim, date and 
place of death, type of weapon used, the exact size, shape and position of the entrance 
and exit wounds, presence of soot on hands, toxicological findings, previous medical 
records and a brief account of the circumstances were recorded. The form was filled out 
for all wounds, and the information subsequently entered in a database program. Some 
variables were also coded for easier computation. Furthermore, each gunshot wound was 
marked on an anatomical sketch, with respect to the entrance site and the direction of the 
internal bullet path, as outlined in Fig. 1. When the angle between a certain plane and the 
bullet path was less than 10 degrees, the path was classified as being parallel to that 
plane, and was coded accordingly. The anatomical regions of the entrance wounds were 
coded as depicted in Fig. 2, the alternatives comprising all typical ‘suicide areas’. These 
areas were arbitrarily selected according to the author’s own experience of the typical 
distribution. The actual sites in the studied cases were as accurately as possible marked 
on the sketches and subsequently compared with the preselected areas on an identical 
sketch. 

2.1. Statistical methods 

All statistical computations and analyses were performed using Statistics/W 5.0 
(StatSoft Inc Tulsa, OK, USA). Normal distribution was tested by Shapiro-Wilks’ W 
test. Tukey honest significant difference (hsd) test was used for comparisons of means. 
Fisher exact test was employed for 2 x 2 tables only. A p-value less than .05 was 
considered significant. 

3. Results 

3.1. Demographics and circumstances 

The material included 213 suicides, 54 homicides,14 accidents, and 7 uncertain 
(=undetermined) cases. Two cases, considered to be suicides by the forensic pathologist 
and the police, were reclassified as uncertain cases, since the information in the files did 
not fulfil the requirements for suicide. In all other cases, no changes in classification 
from the one in the files were made. The cases were distributed on gender as shown in 
Table 1. 

During the ten-year period 198 l-1990, all firearm deaths in the Linkoping district 
were included in the material, and the distribution of the different groups over time is 
displayed in Fig. 3. Whereas 41% of the homicide victims were female, women 
constituted only 1.4% of the suicides. The mean age of suicide and homicide victims 
was 502 19 and 37+ 16 years, respectively. The age distribution for suicides and 
homicides is illustrated in Fig. 4. For both groups the age values were normally 
distributed (Shapiro-Wilks’ W test, p=O.48 for homicides and 0.94 for suicides, 
respectively). The means of suicides and homicides were significantly different (Tukey 
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Fig. 1. The anatomical sketch used for depiction of the entrance site and the direction of the internal bullet 
path. A separate sketch was used for each wound. 

test for all groups, p<.OO5). The three homicide victims under the age of 10 were killed 
by a parent or caretaker, who subsequently committed suicide (i.e. extended suicides). 

Nineteen of the 54 homicide victims had been shot in their homes. The remainder had 
been killed at a variety of places; in the assassinator’s residence, at restaurants, stores 
and public places, but no certain pattern could be elucidated. In six of the homicides, the 
exact place of the crime could not be determined. Out of 48 cases, where there was a 
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Fig. 2. The preselected ‘typical suicidal areas’. The position and size of these areas were determined visually, 
as depicted, and thus no strict limits, such as within 7.5 cm from outer auditory meatus, were used. 

specific notation about the place, 18 victims were shot outdoors, and 30 inside a 
building. Seventy-nine percent of the suicides were committed at home (often with the 
door locked from inside) or in the close vicinity of the home. 

Some suicides involved persons in an acute state of emotion; this particularly 
concerned young men, e. g. due to a broken relationship. A few more or less ‘rational’ 
reasons were encountered, such as severe economic troubles, pending imprisonment, or 
incurable disease. However, in most suicide cases, there were a history of psychiatric 
illness, often long-lasting depressions. A suicide note was left in 28% of the suicides, 
and 68% of the victims had either a history of depression or left a suicide note, or both. 

In all death classes, two-handed weapons dominated, most prominent among the 
suicide victims, who had used single-handed weapons in only 20%. Shotguns were the 
most frequent weapon used in both suicides and homicides, having caused 53% of the 
homicidal and 46% of the suicidal wounds (Fig. 5). However, it must be appreciated that 
information about the exact type of weapon was missing in 44% of the homicides. 

Of the 14 accidental shootings, four were self inflicted. One of the victims had been 
playing with a pistol, and the other three had killed themselves when handling shotguns 
incautiously. Eight of the accidents were caused by other persons during hunting in 

Table 1 
All firearm victims included in this study, distributed on gender and manner of death 

Gender Homicide 

Male 32 
Female 22 
Total 54 

Suicide Accident Uncertain Total 

210 14 6 262 
3 0 1 26 

213 14 7 288 
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Fig. 3. The annual number of all firearm deaths investigated at the Institute of Forensic Medicine, LinkGping, 
Sweden 198 I - 1990, distributed on manner of death. 
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Fig. 4. Age distribution of all suicides (pale bars) and homicides (dashed bars). 
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Fig. 5. (a) Types of weapons used in the suicides. (b) Types of weapons used in the homicides. 

forested areas, one was killed by the police during custody, and one during a wild battle 
in an apartment, involving several people. 

The uncertain cases were heterogenous and comprised one case, where the uncertainty 
regarded homicide-suicide; the others being uncertain regarding homicide-accident (two 
cases) or suicide-accident (four cases). 
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Table 2 
Number of gunshot wounds/victim, distributed on manner of death 

Number of wounds Homicide Suicide Accidents Undertain Total 

1 23 207 13 7 250 
2 15 5 1 0 21 
3 6 1 0 0 7 
4 6 0 0 0 6 
>4 4 0 0 0 4 

Note: Number of gunshot wounds/victim is not necessarily equal to the number of shots fired. 

3.2. Autopsy findings 

As many as 57% of the homicide victims sustained more than one gunshot as 
compared to only 3% of the suicide victims (see Table 2). There was no difference in the 
frequency of multiple wounds between male and female homicide victims. Among the 
accidental shootings, 13 of 14 had only sustained one gunshot wound. 

In two suicides, the weapon had been fired from a distance, using a string and a cord, 
respectively, to pull the trigger. In the remainder, indications of a close range shot were 
found. In 90 of the 112 homicidal wounds, the documentation enabled determination of 
the shooting range; one-third of the homicidal wounds were contact wounds, near- 
contact wounds or intermediate-range wounds (together called close range wounds). 
Eight of these had been fired with a single-handed weapon, and eight with a two-handed 
weapon. In the remainder of the close range wounds, the weapon was unknown. Female 
homicide victims had sustained close range wounds to a significantly higher extent 
(Fisher exact test, pC.05) than male victims (see Table 3). 

The distribution of the sites of the entrance wounds in suicides and homicides is 
shown in Fig. 6. In falling frequency, the suicidal gunshot wounds had entered the 
mouth, the right temple and the left side of the thorax. Although the pattern of the 
homicidal wounds is much more complex, it should be noticed that typical ‘suicidal 
areas’ also were encountered in this group. In fact, the right temple and the left side of 
the thorax were the most common sites for the homicidal entrance wounds. 

The entrance sites could be determined for 353 gunshot wounds of the 288 firearm 
victims. Of these, 334 also provided information about the direction of the internal bullet 
path. In Table 4, the internal bullet paths are presented, distributed on site of entrance 
and manner of death. First, the table shows that although a majority of the homicidal 
gunshot wounds hit areas outside those typical of suicidal wounds, 38% actually did 
enter these areas. Second, in five of ten homicidal wounds in the right temple, the bullet 

Table 3 
Homicidal gunshot wounds, distributed on gender and shooting range (in the remainder of the 112 homicidal 
wounds, the distance could not be determined by certainty) 

Wound type Male Female Total 

Close range 
Distant wound 
Total 

14 19 33 
37 20 57 
51 39 90 
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Fig. 6. (a) Anatomical distribution of entrance sites in the suicides. Each wound is only marked once (on the 
most appropriate sub-figure). (b) Anatomical distribution of entrance sites in the homicides. Each wound is 
only marked once (on the most appropriate sub-figure). 

path inside the skull was back-to-front as compared to only three of 38 suicidal wounds 
with the same entrance location. Thus, in this material, a gunshot wound in the right 
temple was most likely to be due to a suicide, but if the bullet path was directed 
anteriorly, it was more likely to be due to a homicide. Third, in one of three homicidal 
wounds with entrance in the mouth, the bullet was directed downwards. This was true in 
only one of the 55 suicide cases. Fourth, the dominance of homicidal gunshot wounds to 
other areas than the suicidal regions was also combined with a high frequency of bullet 
paths directed back-to-front (31 of 64 tracks). 

Since some suicidal entrance sites may be more easily sustained with a single-handed 
than a two-handed weapon, the entrance site, the type of weapon and the manner of 
death were cross-related. Hence, Table 5 displays the type of weapon used, distributed 
on the location of the entrance wound and the manner of death. Curiously, all wounds on 
the neck (except for the nape) had been fired with two-handed weapons, in homicides as 
well as in suicides. 

In 75 of 206 suicide victims (36%) ethanol was detected in blood as compared to 14 
of 43 (33%) investigated homicide victims. In most suicide cases, no drug screen had 
been carried out. In those cases that were investigated, antidepressants were detected in 
only a few cases. Out of 41 toxicologically explored homicide victims, eight had illicit 
drugs in the blood: amphetamine was detected in seven of these and cannabis and 
cocaine in three cases each. Benzodiazepines were the most frequent pharmaceutical 
drugs found in all groups. 
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Direction of firearm wounds, distributed on entrance site and manner of death 

Entrance Ori Group 

Homicide Suicide Accident Uncertain 

Forehead 

Forehead Total 
R. temple 

R. temple Total 
L.temple 

L. temple Total 
Mouth 

Mouth Total 
R.neck 

R neck Total 
Ant.neck 

Ant Neck Total 

BDL 
BDP 
BDR 
BPL 
BPP 
BPR 
BUL 
BUP 
BUR 
PPL 

BDL 
BPL 
BUL 
FDL 
FPL 
FUL 
PPL 
PUL 

BDR 
BPL 
BUR 
FDR 
FPR 
FUR 
PPR 

BDL 
BDR 
BPP 
BUL 
BUP 
BUR 

BUL 
BUP 
FPL 
PPL 
PUP 

BDL 
BPL 
BPR 
BUL 
BUP 
BUR 
FUL 

1 2 0 0 3 
I 2 0 0 3 
I 3 0 0 4 
0 1 0 0 1 
0 2 0 0 2 
I 5 0 0 6 
0 0 1 0 1 
2 6 0 0 8 
0 3 0 1 4 
1 1 0 0 2 
0 I 0 0 1 
7 26 1 1 35 
0 4 0 0 4 
I 2 0 1 4 
1 4 0 0 5 
2 14 0 1 17 
I 0 0 0 1 
3 I 0 0 4 
1 2 0 0 3 
0 9 0 0 9 
I 6 0 0 7 

10 42 0 2 54 
I I 0 0 2 
3 I 0 0 4 
0 1 0 0 1 
1 4 0 0 5 
1 0 0 0 1 
0 0 1 0 1 
0 1 0 0 I 
0 2 0 0 2 
6 10 1 0 17 
0 1 0 0 1 
I 0 0 0 1 
0 3 0 0 3 
0 21 1 0 22 
I 23 0 0 24 
I I 0 0 8 
3 55 1 0 59 
2 4 0 0 6 
0 1 0 0 1 
1 0 0 0 1 
1 0 0 0 I 
0 1 0 0 I 
4 6 0 0 10 
0 2 0 0 2 
0 1 0 0 1 
I 0 0 0 1 
0 1 0 0 I 
I 4 0 0 5 
0 9 0 0 9 
0 3 0 0 3 
0 I 0 0 I 
2 21 0 0 23 

Grand Total 
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Table 4. Continued 

Entrance Ori Group 

Homicide Suicide Accident Uncertain Grand Total 

L. neck 

L. neck Total 
L. chest 

L. chest Total 
Other 

Other Total 

Grand Total 

BPL 
BUL 
BUP 
BUR 
FUP 
FUR 

BDL 
BDP 
BDR 
BPL 
BPP 
BPR 
BUL 
BUP 
BUR 
FPR 

BDL 
BDP 
BDR 
BPL 
BPR 
BUL 
BUP 
BUR 
FDL 
FDP 
FDR 
FPL 
FPP 
FUL 
FUR 
PDL 
PDP 
PDR 
PPL 
PPR 
PUL 

0 1 0 
0 2 0 

0 I 0 
1 0 0 
0 I 0 
1 0 0 
2 5 0 
0 I 0 
2 11 0 
1 3 0 
2 5 I 

0 3 0 
0 3 0 

0 4 0 
0 7 0 
0 2 0 
3 2 1 
I 0 0 
9 41 2 
5 2 0 
9 1 2 
1 0 0 
2 0 2 
3 0 0 
3 0 I 
6 2 2 
1 I 0 
1 2 2 
3 1 0 
2 0 0 
6 I 0 
4 0 0 
1 0 0 
6 0 0 
9 0 I 
I 0 0 
0 2 0 
2 I 0 
1 0 0 
1 0 0 
2 0 0 

69 13 10 

112 219 15 

0 I 
0 2 
0 I 
0 I 
0 1 
0 1 
0 7 
0 1 
1 14 
0 4 
0 8 
0 3 
0 3 
0 4 
I 8 
0 2 
0 6 
0 I 
2 54 
0 7 
0 12 
0 I 
0 4 
0 3 
0 4 
0 10 
0 2 
0 5 
0 4 
0 2 
2 9 
0 4 
0 1 
0 6 
0 IO 
0 I 
0 2 
0 3 
0 I 
0 1 
0 2 
2 94 

7 353 

Ori=orientation (=direction) of the internal bullet path. The first letter refers to the direction in relation to the 
frontal plane: B=backward (=front-to-back), F=forward (back-to-front), P=parallel. The second letter refers 
to the direction in relation to the horizontal plane: D=downward (=head-to-toe), U=upward (=toe-to-head), 
P=parallel. The third letter refers to the direction in relation to the sagittal plane: L=to the left (=right-to- 
left), R=to the right (=left-to-right), P=parallel. A direction deviating less than 10 degrees from a certain 
plane was classified as parallel to that plane. Entrance sites: R.=right, L.=left. Ant.=anterior. Other=other 
site than those specified, but excludes unknown entrance sites. 
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Table 5 
Gunshot wounds from single-handed and two-handed weapons, distributed on entrance sites and manner of 
death 

Entrance Homicide Suicide Accident Uncertain Grand Total 

one two one two one two one two 

Forehead 1 4 5 10 16 26 0 1 10 1 1 33 
R. temple 3 2 5 15 25 40 0 0 01 0 1 46 
L. temple 0 2 2 2 I 9 0 1 10 0 0 12 
Mouth 0 0 0 3 51 54 0 1 10 0 0 55 
R. neck 0 2 2 0 6 6 0 0 00 0 0 8 
Ant. neck 0 1 1 0 20 20 0 0 00 0 0 21 
L. neck 0 2 2 0 5 5 0 0 00 0 0 7 
L. chest 4 1 5 9 31 40 0 2 21 1 2 49 
Other 13 22 35 3 9 12 4 6 101 0 1 58 

Total 21 36 57 42 170 212 4 11 153 2 5 289 

One=single-handed weapon, Two=two-handed weapons. Entrance sites: L.=left, R.=right. Ant.=anterior. 
Columns with bold numbers are totals of the preceeding two columns. 

4. Discussion 

The age distribution of suicides and homicides in this material was similar to that 
found in other reports [2,5,6,11,12,14,17,26], but the mean age of both suicides and 
homicides tended to be higher in this material. One reason for the lower mean age of the 
homicide victims as compared to the suicide victims in this and in other studies may be 
that suicides (regardless of method used) are rare among children under the age of 15. 

In the consecutive firearm suicides in Linkijping 198 l-1990, only 3 of 213 of the 
victims were female. Similar low figures were found in material from Denmark [3], 
Germany [11,27], Australia [26] and England [5,6], whereas women constituted 21%, 
18%, and 29% in studies from North Carolina [ 121, Texas [4] and Alabama [28], 
respectively. Eisele et al. [l] reports that 50% of the suicides by men in Ring county, 
Seattle, were by gunshot as compared to 25% of the women. This is in strong contrast to 
the official statistics of Sweden, where only 19% of the men and 2% of the women 
choose this means of death [24], far outnumbered by hanging, and intoxications. Thus, 
the pattern seems to be different in the USA compared with several other countries. 

Another important difference between the situation in Sweden, also reflected in this 
study, and the pattern in the United States is the proportion of homicides among the 
firearm deaths. Riddick et al. [28] states that 53% of the firearm fatalities in Alabama 
were homicides, whereas suicides outnumbered homicides by twenty to one in this study 
(Fig. 3). According to the official statistics, the proportion for Sweden as a whole was 
about 10% in 1994 [24]. 

The overwhelming majority of suicides were committed at home or in the close 
vicinity of the home, thus confirming the pattern previously reported [3,6,11,12,26]. 
Among the homicide victims, approximately 40% had been shot at their residence. This 
is a slightly lower proportion than that reported by Selway [26]. It was not possible to 
find a common denominator as to the place of death in the remainder of the homicides. 
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Shotguns were the most frequent weapon used in all groups, being responsible for 
about half of both suicidal and homicidal wounds. A similar proportion was also found 
in studies from England [5,6] and Denmark [3], whereas shotguns appear to be less 
popular outside Europe. It would probably not be too risky to anticipate that the choice 
of weapon is related to the availability. However, in homicides, the number of illegal 
weapons used is not negligible: [29], and some of these weapons may thus have been 
purchased or stolen for a certain purpose, e.g. a robbery or a planned homicide. 
Therefore, the weapons the perpetrators were using do not necessarily correspond to 
their respective availability in the community. 

Due to the nature of the material, for certain variables, like geographical distribution 
of cases, reliable comparisons between suicides and homicides could not be done. To 
some extent this may also apply to the type of place. Furthermore, since a large number 
of the homicides were collected from a more recent time period compared with the 
suicide cases, the use of different types of weapons may have changed. Karlsson et al. 
[29] report that the number of illegal weapons increased between 1980-1981 and 
1990-1991 in the Stockholm district. 

However, the selection procedure should not be likely to affect variables such as age, 
gender, shooting range, entrance sites, or the direction of the internal bullet path. Only 
two cases were excluded due to insufficient information of the exact entrance site(s). 

A number of reports have been dealing with the location of the entrance wound as a 
marker of suicide [3-14,27,29-321. The reason why this factor has attracted so much 
interest is of course the assumption that a person would not be able to aim a weapon at 
certain anatomical regions. Although some reports of unusual suicides have been 
published, such as the article by Hirsch and Adelson [13], describing a suicidal gunshot 
wound of the back, in all published compilations, the vast majority of the suicidal 
wounds have entered typical suicidal areas. 

However, since a gunshot fired by another person theoretically may strike any part of 
the body, some homicidal wounds would be expected to enter suicidal areas too. In fact, 
in this study, 38% of the homicidal wounds hit these areas. Thus, if the manner of death 
should be based on this factor alone, one-third of the gunshot homicides would be 
considered to be suicides. However, the incitement of this study was that the internal 
bullet path for a particular entrance site could differ between homicidal and suicidal 
bullets. In other words, if a suicide victim aims a weapon at a particular site, the 
theoretical variation of the direction of the bullet path could be limited for anatomical 
reasons [23]. Besides, even if a person may be able to shoot himself(herself) in the eye 
[1,3,33], this site is obviously avoided by the overwhelming majority of the suicide 
victims. Similarly, it could be assumed that a suicide victim would prefer a certain 
direction of the bullet (in order to make sure the wound be fatal). Thus, there seem to be 
good reasons for evaluating this factor in suicides and homicides. 

The advantage of the material from Linkoping is the long tradition at the Institute of 
meticulous investigation and documentation of the exact site of entrance and consistent 
estimation (as far as possible) of the direction of the bullet path in all firearm death 
examinations. Hence, in the great majority of cases, the exact entrance sites and the 
bullet tracks could be evaluated and related to the manner of death, and, to a lesser 
extent, to the weapon used. 
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Some authors have been dissuaded from using the direction of the internal bullet path 
carelessly [8,9,15], because the bullet may enter the body after ricochetting or be 
diverting from the original trajectory within the body after having hit a firm tissue like 
bone. This warning applies to the determination of the position from which the bullet 
was fired. In this study, however, this was not the purpose. Instead, Table 4 should 
simply be interpreted as the statistical outcome in the 353 gunshot wounds analysed. In a 
large number of these, the internal bullet path could be compared with the appearance of 
the entrance wound, and there were only a few cases where the bullet seemed to have 
changed direction significantly upon entrance. 

Previously, the direction of the internal bullet path has only briefly been addressed in 
the literature. Fatteh [20] described a homicide, where the victim sustained a handgun 
wound in the mouth and concluded that a horizontal direction in presumed suicides 
should arouse suspicion. Recently, however, Zietlow and Hawley [21] reported three 
intraoral homicidal wounds, which were directed toe-to-head, thus mimicking the typical 
features of suicidal shots. Suwanjutha [17] analysed the direction of suicidal and 
homicidal firearm wounds to the head and neck and found that the suicidal bullets 
passing in an angle of elevation dominated, whereas most homicidal bullets were 
directed horizontally or downwards (the Figs. 1 and 2 in that article unfortunately being 
mixed up). However, he did not analyse the direction in relation to the sagittal plane and 
the bullet paths were not correlated to the exact entrance sites. The recent report by 
Karger and DuChesne [23] serves as an example of the usefulness of both taking the 
entrance site and bullet trajectory into account, and further supports the importance of 
reconstruction of the event for the interpretation of the case, as previously suggested by 
many authors [8-10,13,34]. 

The compilation in Table 4 provides an exhaustive reference guide regarding the 
direction of the bullet path in different kinds of firearm fatalities. However, although the 
total number of wounds is large, the number in each subset is often small, thus 
preventing a more thorough statistical analysis and testing. Furthermore, the docu- 
mentation of handedness was missing in most cases, and could therefore not be 
cross-related to these parameters. 

For 289 wounds, both the entrance site and the type of weapon used were recorded 
and could be cross-related (Table 5). The most striking finding in this compilation was 
that all gunshot wounds to the neck were fired by a two-handed weapon. As for the 
suicides, the explanation might be that the victim, being intent upon a fatal outcome, 
would feel sure about this when aiming a powerful weapon, such as a shotgun, at the 
neck (most often the submentum), whereas he or she might not be as convinced when 
using a handgun. 

The reason why female homicide victims sustained close range wounds to a higher 
extent than male victims remains obscure. However, a number of these women were 
victims of dyadic death, and thus murdered by a relative who wanted to make sure the 
victim died, whereas the male victims more typically were killed during a fight, 
implying some distance between the perpetrator and the victim. 

The accidental shootings were too few in number and too heterogeneous as to provide 
opportunities for a more detailed analysis, yet they are included in the tables for the sake 
of completeness. If the accidents should be further explored, it seems necessary to study 
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a larger series of cases, and to separate cases occurring during hunting from those caused 
by law enforcement activities or domestic fights, and, of course, to separate self inflicted 
injuries from those caused by another person. 

The uncertain cases were also few in number. In one case, the uncertainty was 
regarding suicide versus homicide and concerned a 23-year-old woman, who was found 
dead in her apartment with a wound from a slaughtering mask at her precordial area. 
Previous psychiatric records (although not depression) and a suicide note (found later on, 
and not dated) spoke for suicide, whereas the gender was the main reason for suspicion 
along with the confusion about how she got hold of the weapon. In this case, the internal 
bullet path was directed front-to-back, head-to-toe, and right-to-left, thus consistent with 
suicide (this direction constituted 27.5% of the suicidal precordial wounds as compared 
to 22% of the homicidal wounds). In the remainder of the seven uncertain cases, the 
uncertainty concerned accident versus suicide or accident versus homicide. In these 
cases, there was no question about whether the shot as self inflicted or not. 

However, in many of the fatalities in this study, the manner of death could not be 
determined until after several days of investigation. It is not known in how many of 
these cases the entrance site and direction of the bullet path actually were taken into 
account in the final determination of the manner of death. 

5. Conclusions 

According to this study, suspicion of homicide should be aroused when the firearm 
victim is female, found outdoors, away from home and when the weapon is missing. 
Autopsy findings, such as multiple wounds, atypical entrance sites, and distant wounds 
could also assist in the interpretation of the case. However, this study further suggests 
that the direction of bullet path(s) should be carefully investigated in all firearm fatalities 
and taken into account. It is also concluded that more relevant information is obtained if 
the bullet trajectory is related to the entrance site. 
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