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Table 1. Classification of sampling data with the definitions for the types of weapon and crania fracture

Variable Term Description
Blunt A weapon which does not have a sharp or penetrating point or edge; for example, it does include
Tvpe of w n hammer, maul, club, etc.
yp I Sharp In case of cranial fractures, it means a sharpened weapons or tools such as axes or shovelsto break
the cranium
Linear Straight or curved fracture lines, often of considerable length
Spider’sweb Multiple linear fractures forming a spider’ s web or mosaic pattern and its representation of degree
of depression to be minimal or even absent
Depressed Focal impact causing outer table to be driven inwards and also usually the inner table to be
Type of fracture* intruded into the cranial cavity
Comminuted Broken, splintered or crushed bone into a number of pieces
Basilar skull A fracture of the skull base usually results from severe blunt trauma of siginificant force
Chop mark Modification of bone surface results from forceful and abrupt contact between tool edge and bone
Frontal bone
Parietal bone
Site of fracture Tempora bone  According to the anatomical region of cranium
Occipital bone
Skull base

*Referred from Saukko P and Knight B: Knight's forensic pathology. London, Hodder Arnold, pp 184-186, 2004.

Fig. 1. Six types of cranial fracture and some of its related weapon found in crime scene; (A) linear fracture and its weapon of stone, (B)
spider’s web fracture, (C) depressed fracture and its weapon of hammer, (D) comminuted fracture, (E) basilar skull fracture and its weapon
of steel beam, and (F) chop mark.
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Table 2. Frequency of kinds of weapon according to types and
subtypes causing cranial fractures used in this study (N=69)

Type Subtype Weapon Percent (N)
Baseball bat 16.7(10)
Iron bar 1.7(1)
Iron rake 1.7(1)
Maul 3.3(2)
Long Steel beam 5.0(3)
Water-pipe 1.7(1)
Wooden bar 3.3(2)
Wooden club 1.7(1)
Wrench 1.7(1)
Barbell bar 1.7(2)
Blunt Brick 1.7(2)
Dumbbell 5.0(3)
Extinguisher 1.7(1)
Short Flowerpot 1.7(1)
Glass 1.7(2)
Hammer 31.7(19)
Handle of knife 1.7(1)
Rock 3.3(2
Unknown Unknown 13.3(8)
Totd 100.0(61)
Flatiron 11.1(1)
Heavy Hand axe 33.3(3)
Shovel 22.2(2)
Sharp it Kitchen knife 11.1(0)
g Scissors 222(2)
Tota 100.0(8)
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Table 3. Association of fracture patterns and subtypes of weapon by chi-square test

Number of cases with known subtypes of weapon*

Type of fracture

Long blunt Short blunt Heavy sharp Light sharp Tota
Linear 27(42.2) 27(42.2) 10(15.6) 0(0.0) 64 (100.0)
Spider’sweb 6(16.7) 27(75.0) 3(8.3) 0(0.0) 36(100.0)
Depressed 19(48.7) 18(46.2) 2(5.1) 0(0.0) 39(100.0)
Comminuted 5(41.7) 7(58.3) 0(0.0) 0(0.0) 12(100.0)
Basilar skull 1(100.0) 0(0.0) 0(0.0) 0(0.0) 1(100.0)
Chop mark 0(0.0) 0(0.0) 7(63.6) 4(36.4) 11(100.0)
Total 58(35.6) 79(48.5) 22(135) 4(2.5) 163(100.0)

*Numbers in parentheses are percentages. All comparisons, which were performed by using the Pearson chi-square test, revealed a high value (x?>=103.817)
of significant difference (P<0.001) in prevalence of dominant weapon between the cranial fracture patterns. There were 18 cases with no recoreded weapons
and none of these cases counted chi-square test, and more than one type of fracture pattern represented to a single cranium in most of cases.
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Fig. 3. Pie chart showing the prevalence of developing site according to the fracture patterns.
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Trauma Analysis of Crania Fractures and Estimation of Its Related
Weapon for Reference to Forensic Anthropological Decisions

Hyung Nam Goo, Yoo Hoon Kim, Seung-Gyu Choi?, Yi-Suk Kim!
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Abstract : The role of forensic anthropology is to reconstruct the process of individual death by predicting the
cause and manner of death as well asto find out biological profiles of unknown skeletal remains based on the data
of physical anthropology. The purpose of this study is to suggest the data of decision-making process for cranial
fractures and its related weapons of skeletal remains from the forensic fields.

A hammer (31.7%) and baseball bat (16.7%) represented amost half of the blunt type of weapon used in the
crania fracture. The linear fracture was caused by most of weapons, the spider’s web and depressed fracture by
the hammer, and the comminuted fracture by the heavy tools such as maul, wrench, etc as well as the hammer. By
the chi-square test, there were significant differences between fracture patterns and types of weapon that it was
helpful to estimate the weapon of crania fracture for forensic anthropological decisions.

Conclusively, we could prepare the priority order of estimating cause and manner of death in the case of cranial
fracture for the forensic context and suggest research design of physical anthropology about osteological biomechan-
ics and taphonomy relating cranial fractures.

Keywords : Forensic anthropology, Cranium, Fracture, Trauma analysis, Wespon, |dentification
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