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Evaluation of Head Injury from Mechanical View Point

I Skull Fracture and Its Complications

Kimvrvosur HIRAkAwA

Department of Neurosurgery, Kyoto Prefectural University of Medicine

Summary

In skull fracture it is clinically important that the mechanical force which produce skull fracture might also
produce brain injury, that cosmetic outlook is important, and that above all there are many complications. In the
diagnosis of complications of skull fracture it will be useful to know the mechanical background.

Skull fracture occurs at the compression load of about 500 kg or load factor of about 100. Fracture may occur
experimentally when the head dropped from the height of 100 cm onto the hard impact surface and from accident
surveys when the impact speed exceeds 10 to 15 km/hr.

Skull fracture begins at the impact point and the fracture lines run along the direction of mechanical force.
The fracture in the skull base follows the same principle with some variations according to the structural weakness.
Therefore, there are particular symptoms and signs according to the relationship between impact points and the
anatomy. For the convenience of the diagnosis the site of blow are divided into facial, mid frontal, lateral frontal,
lateral, posterior lateral, occipital, and vertex blow.

Considering the direction of mechanical force, it is possible to recognize symptoms and signs as a pattern in the
diagnosis of skull fracture and its complications.

Key words: skull fracture, orbital fracture, cranial nerve injury, basal fracture, biomechanics

) ) T TIEHAEKT B, DT, AR TCREERTERTOSA

I 3t ok FHD B, BEECE L TRRR TR B ket

BRI ZYESERIC L VBRBESh BB, RS 5.
i LR L oI, IREERE A L C—E0xbRE
BRd5. EROHECORAKTHS. b LEHIMED

BAk b HEERAERTE 2013, HROBRMICE 1.

I fTEDFREER
BROE DA

F 5 — R BREER, WA ICESEKIGHICHEITT 5 2R
7R IREE S REIC I CE 13T Th 5. A O HW
VX, BEESME OEEREGE IR, 0% DRI B
FWRARICEY - T, BRLTA LS LWL ThB.

BB IIFRBLE D DEEIME L BT DB L TRER
EARREREIC VTR, TR TR0 T,

BB EITOE = Y Hi, Gurdjian7zbiz X WL <
WEEh7208®, ZoRENE, K%~ v~—Til&H|
STRHCTES L EEN LR LU TH B (Fig. 1). BHniX
FBEZTLLLTRBIS, ~"rye—0FIZ—HELT,
FRICHEITEES 25 Y, ZhEHie 2 ~ 3 ROFIRD
bt CERA BRI o THENRIZED, Sl ~8F

TR SL R R SR RE A B
GEfES - T602

AR BRI BT D B/ N AR ET465, RERI SLERLR AR R, T ARR)

— 615 —

NI | -El ectronic Library Service



The Japan Neurosurgical Society

a

Fig. 1
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Watermelon is a good model of skull fracture. The cracks show that the depressed fracture is located

at the site of hammer blow and that multilinear stellate fractures run radiating towards the other pole. The

impact and the fracture lines coincide in direction.

Fig. 2 The mode of skull fracture is classified into three types according to the size of the impact area; penetration

fracture, commuited depressed fracture, and remote linear fracture (Melvin)®,
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Fig. 3 The fracture begins near the site of impact

where the tensile strain is maximum in the outer
surface of the skull.
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Fig. 4 From the dummy experiment at Japan
Automobile Research Institute!”. The victim in
front of car is thrown out to the road in 4 ways.
The victim in the forth type shows the greatest
acceleration value in the head. To know the
exact pattern of the impact is helpful to under-
stand the pattern of craniocerebral injury.
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Fig. 5 A static
linear fractures in the left forehead at the site of
the compression and the typical fracture disloca-

compression test demonstrates

tion of the zygoma. Notice also the fracture of
the floor of the orbit.
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Fig. 6 The roof of the optic canal is different in thickness between the skulls. See also the other part of the skull

base.
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(67%).
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