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ABSTRACT: In gunshot wounds of the skull, the pattern of intersecting fractures may bc used to 
verify the direction of fire. It may be the only indicator of direction, if overlying skin is destroyed 
or inconclusive and if bevelling is absent in gunshot defects of thin temporal bone. 
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The pattern of skull fractures associated with gunshot wounds of the head has been pre- 
viously discussed [I-4] from several standpoints. 

Gonzales et al [1] present a case with an atypical exit defect of the left parietal bone caused 
by a preexisting fracture line with widely separated edges located at the precise point of exit. 
The exit defect involved only one of the edges of the fracture line. The authors make the obser- 
vation that the fracture traversed the skull more rapidly than did the projectile. 

A case is presented by Spitz and Fisher [2] in which the fracture pattern is used to deter- 
mine which of two entrances in close proximity came f irs t-- the sequence of fire. 

Adelson [3] and Tedeschi et al [41 discuss and illustrate radiating linear fractures asso- 
ciated with entrance and exit defects of the skull. They do not address the questions of direc- 
tion or sequence of fire. 

This paper presents two cases, each with a pattern of intersecting fractures permitting a 
verification of the direction of fire. 

Case Material 

Case 1 

A 31-year-old male with marital problems shot himself in the right temple with a .22-caliber 
rifle. A suicide note was found at the scene. 

A typical gunshot entrance measuring 0.5 cm (3/1~, in.) in diameter was present on the right 
temporal scalp; no powder stippling of the skin was noted. The projectile perforated the brain in 
a track extending from the right frontal lobe to the left parietal lobe. The bullet then exited the 
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left parietal bone through a defect with external bevelling, measuring 1.6 cm (5/8 in.) in diame- 
ter internally and 3.8 cm (11/2 in.) in diameter externally. A markedly deformed .22-caliber 
lead bullet was recovered within the left parietal lobe of the brain; there was no exit wound of 
the scalp. 

In addition, there were two radiating linear fractures associated with the exit defect of the 
left parietal bone (Fig. 1). One of these extended inferiorly on the left parietal bone for a 
length of 3.8 cm (l 1/2 in.) and terminated abruptly at a preexisting linear fracture extending 
circumferentially around the skull from the entrance defect. 

Case 2 

A 49-year-old male who had made a withdrawal of money and was exiting from a bank was 
the victim of a robbery; he was shot once in the head with a .38-caliber handgun. 

There was a typical entrance wound measuring 1.0 cm (3/8 in.) in diameter on the left tem- 
poral scalp; no smoke was present on surrounding skin. Punctate contusions consistent with 
powder stippling were present around the defect, distributed in an area measuring Ys cm ( l I/2 
in.) in maximum diameter. An underlying defect with internal bevelling measuring 1.0 cm 
(3/8 in.) in diameter was present in the left temporal bone. 

The gunshot wound track perforated the brain, extending from the left temporal lobe to the 
right occipital lobe. The projectile exited the right parietal bone far posteriorly in a defect with 
external bevelling measuring 1.5 cm (9/16 in.) in greatest diameter (Fig. 2). There was no exit 
wound of the scalp; a slightly deformed .38-caliber lead projectile was recovered beneath the 
right parietal scalp. 

Radiating from the exit defect were three linear fractures, two of which extended anteriorly 
on the right parietal bone for a length of 3 (1 I/4) and 4 cm (15/8 in.). They terminated abruptly 
at a preexisting linear fracture across the vertex of the skull associated with the entrance 
defect. 

FIG. 1--Exit de.lect oJ'left parietal bone with external bevelling. Note point of &tersection (P) between 
the exit-relatedJ~'acture (F2) and the preexisting entrance-related fracture (F1). 
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FIG. 2--1~.'xit defect of right parietal bone with external bevelling. Note pohtts of bltersection (P) be- 
tween the exit-related fractures (F2)attd the preexistbtg entrance-related fracture (FI). 

Discussion 

These two cases demonstrate linear fractures associated with typical exit defects of bone 
with external bevelling. All of these fractures terminate abruptly at a preexisting linear frac- 
ture caused by the entering bullet. This observation supports the contention of Gonzales et al 
[1] that the linear fracture related to the entrance wound travels faster than the bullet which 
formed it. The observation can also be used to verify" the interpretation of a parlicular bony 
defect as an exit based on the external bevelling and the appearance of the overlying skin exit 
wound (if one is present). 

By extension, the principle may be used to determine which bony defect is an exit in more 
complicated, atypical cases. In some instances, the overlying skin indicators may be absent or 
equivocal, such as might be true in a decomposed body or in one with confounding fire or 
animal or insect damage. The typical pattern of bevelling may not be present, if both bony 
defects are located in thin temporal bone with a lack of substantial diploe. There may also be 
confusing atypical bevelling as described by Coe [5]. If present, however, the characteristic 
pattern of intersecting fractures may be the only reliable indicator of direction of fire when an 
atypical case lacks the standard indicators of skin wound configuration or bony bevelling. 

Conclusions 

The pattern of intersecting fractures in gunshot wounds of the skull may be used to verify' 
the interpretation of direction of fire in typical cases based on skin wound configuration and 
bevelling. In atypical cases, this pattern may be the only indicator of direction of fire. 
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