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—Abstract—
Roentgenological Observation on Head Injury Patient

W.K. Chung, M.D., C.N. Kim, M.D., M. K. Song, M.D., H.J. Yoo, M.D.
Department of Radiology, Woo Sok University, Medical College

During 3 years (1967-1970), we observed on simple skull radiograms of 1110 cases of head injury
patients, some of cases was performed the pneumoencephalography, vertebral and carotid angiography
after routine skull series, and compared with the operative findings of it.

The results obtained were as follows;

1) Fractures of the skull vault were most frequent, facial bone fracture was next and the least was
basilar fracture.
2) Among total skull fracture cases, intracranial complications were higher in frequency, epidural hema-
toma in total cases of head trauma was 2.9% and subdural hematoma was 2. 8%.
Without combined cranial fracture the cases of intracranial complication of 22% obsereved.
In other complications, intracerebral hemorrhage of 4. cases, subarachnoid hemorrhage, subdural
hygroma of 5 cases and etc. were obsered.
3) Cerebral angiographic findings were agree with operative findings in cases of 94%.
4) The fatal cases were 8.4% and combined cranial fracture of it was 86% including 82.5% of cranial
valt fracture. :
The intracranial complications were 86.6% in fatal 52 cases proceed to angingraphy and subdural

hematoma observed on cases of 24.7% of it.
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Table 1. Findings on plain skull x-rays in 1,110 XAZAA TARI I} Anol: XA AP AFT
L e B e AFA AN & VALY D, FHEY} FFT
Finding No. of cases % AL FHAlA, FFF F22 944 Towne’s ol
A Zh A BAE Y. (F4—B)
Hegitint 45 | 40% EAA BAE FEARNA 54%olw b )
Positive 665 ‘ 60% 2ok}, (& 5)
Fracture 473 43% b F FAL vl Fo] 34%, THeol ;]"’—}:" 20%, A
Scalp swelling 192 17% otF 13%, #EF % kepEFA] A4 12%°] £H A
B (& 6)
Table 2. Age group of the 665 cases
’i\—« Age 1 o9 10—19 20—29 | 3039 | 40—49 | 50—59 | 60—69 | 70—
g Se:\ Sl Total
Fmdmg\\M[ M|F|M|[F|M|F M[FJ\_/IJF M|PF|M|F
Fracture T 44 T 20 81 14/ 58 12/ 33 7 25t 12 8 7 2 473(71%)
Swelling only 7 7| 33| 15 28 20 21 100 8 12 6 5 2 7 11 192(29%)
Total (%) { 139 | 145 | 143 101 | 60 48 [ 24| 5 665
o (20%)  (22%)  (22%) (5%)  (9%) (7% 4% A%  (100%)
Male : 470(71.0%)
Female: 195(29.0%)
Table 3. Distribution of fractures
Site } Vault ’ Base ] Facial \ Total
Cases(%) L mBms%) | UT% | 86(18%) | 473(100%)
Table 4-A. Locations and types of fracture of cranial vault
Mi F|P|oO 1 |F P]P T\P O’Mult ’Coro [Lamb. Saglt !Other\ Tﬂi
Linear 33 &7 26‘; 120 17 34 10 1 220
Depressed 17 33 1| 5] 2 1 59
Comminuted 8 9 4 4 3 28
Diastatic 1 i | 18 4 17 5 2 46
s | 120 27 12 26/ 40/ 14 19 4 17 5 2 = 353
Total (%) | 1% 379 8% 4% 8% 11%|  4%| 6% 1% 5.4%| 1% 0.6%  100%
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Table 4—B.

View in which fracture line is most clearly demonstrated

—site | o | p

- ' r | » | ol |[F—p|p—1[P—0|Mut|Coro. [Lamb. | Sagi. |Other | Total
plew el b L b L . , A T S
A—P 37 33} 1 1| ¢ 39 3 1 3§ 7 s 116
Lat. 20, 87‘ 3 11 16| 35 5 3 1 2 186
Towne 1 5| 23 2 2) 6 1 8 2 41
Tan. 41 4

Table 5. Fracture in cranial base
Site [ Ant. fossa ! Mid. fossa [ Post. forssa ’ Total
Cases (%) I 719%) | 0% | 1854%) | 34(100%)
Table 6. Fracture of facial bones
Site ’ Zygoma } Nasal ] Maxil. ‘ Mand. , Orbit Multiple ‘ Total
Cases (%) 10012%) | 29(34%) | 1208%) | 170%) | 10012%) | 89%) | 86(100%)
Table 7. Correlation of angiographic findings and operative findings in 113 patients
2 . Simple X-ray
A.ng}ographlc —_— — Operative findings
finding Fx. No Fx
Epid. H. 29
Epidural H. 31 Subd. H. 1
Suba. H. 1
Subd. H. 2901 ICH 1
Subdural H. 280 1 7 Epid. H. 1 Hygroma 1
Subd. & Epid. 1 Negative  2%*
Subd. & Epid. 5
Extracerebral H. 11 Hygroma 4
Negative 2%
Negative 22 Bilateral 1%
Negative finding 18 7 Epid. H. 1%
Suba. H. 1
o Epid. H. 2 ICH 3
Delayed filling 6 5 Subd. H. 2 Brain edema & hydrocephalus 1
©: Contralateral
**: False negative
#: False negative

Table 8. Finding on plain skull X-ray of 93 expired
patients

Finding |Fracture No Fracture % of total cases

\
Cases(%) 80(86%)‘ 13(14%) 8.4%
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Table 9.

Distribution of fracture in expired cases

Vau]t

Basal l Total

Site ’ Facial ‘ ] Cmubmul 1 o
Cases (%) |  6(5%) | 66G25%) |  6(5% | 2(25% | 8 (100%)
A gAre] FARSE FAE Ao 82.5% = M Lofstrom?V ] M 3¢ ©]glel F2FAL Routine

WEsE E 5k G 9
Ape] o o)z ol Al 270l
%, 99" ol 13,4%31 5 (% 10)

AR <7} 86.6

Table 10. Anglographlc findings in fatal cases

i Positive Negative

Finding finding ( finding ‘ Total
Cases(%) | 45(86.6%) 7(13.4%) | 52 (100%)

A A 45 0] FEaAdd debd FANFE T F
i = Ax el dFo] 25/93(24.7%)2 7 vl
=7F wgten], 95 AbhilE 94 25/32(78.1%)
2 73 w4 (% 1D

Table 11. Fatality according to types of intracranial
complications in 45 expxred patients

\%’ % of total
Finding | expired

|

| | 10/93(10. 7%)l

Subdural hematoma | 25/93(24.7%);
Epidural & subdural | 4/93 (4. 3%)|

hematoma ‘
6/93 (6.4%),

J

% of each type
of complication

10/33(30.5%)
25/32(78.1%)
4/7 (57.1%)
6/15 (40%)

Epidural hematoma

Other complications

V. 3 ot
FREgel Aoz HAde F4 ALY $750]
S48 AAP o, 2RelE LEALE AT Aol §

815 AA sl et
ACIR™ 2] Datae] 2|als 196341 7938 196441 4

A7A mEAI @A 70%7F FEAel g o F
61.6%7F Abgdeka et
Lofstrom®> &} ;gAI7E A9 4§ 3ro]s}

= gleha wEs
s P 433 e FAE Fosn Y
ARl o 2AE FRERS AEUEE BRI 71%

= e

2 ol wokew, A= = 108} 20904 7
7t 22%, 10%w]ukel A 20% % 4o R Ado] @ A
o2 vebte o]& Gordon™9] Byl w&d AW

M Eg s, Collin®g Ryols u&d A7yl =g}

skull X A7 AL2 oF 80%A & WA= = €< tang-
Water’s, Caldwell’s, Basal Nasal
pgctezd BAEE ¥I 4 A @

ential, view ¥

h=

[

[e]

bone &

oke] BAE AES

I} F45

AHI Pyro Bt o1 HQlA o 4
°§§E e obr] glEwrh gl
18 el ozaA
s E g, 2y =EAE I

Jol 4 SlebEsl BAATE Ael B
1 elals & Aaksle]
wskn A4 E o gela ek

ubd o g FA 9| # o] & radiolucent black
radiolucent gray line 2] FAAo] W7 5 &H of
AAe] whakst XAle] whepahe] A ofsf 4 &
F+ Aol wjw] = double gray line =
] Pendergrass“’l“: inner table 3} outer table
+ g% e
AeozE 34

o

fo S rlo au

L E o] A
LZQA

line

i

EETER

_y_l‘

Z2 3.8k (Double suture line)-& Dyke® o] 2]c}w]
FAZYRL ErEcla e A ez Hof gl
. ¢]o]] Riolan’s ossicle?”, Wormian bone*> mendosal

suture(Caffey® o] 2]sld Al o}2] 10%), metopic
suture(A 912 10%%) %o| et
A dT-9e] e da 2 Wdde] Huk

St AR E A glew atel= L W wk Yo
W = 3 Fo] FA FopAleh

Aelel A AAEFAL o 1~3d7k EH o] o} A
Hoz AFFAY zhdo Fols ok gt

BFAFA L 30~354] o] Fo)E =B FEFHL
Caffey®ol] 2]&pal A]le] A& 4] &4 (cartwheel ty-
pe & egg-shell type)® -folel 4=
type 2 el sk5H

pingpong-ball



Barth® & vl & FANZ7|4E Rele F5 ov
ol HATA w24, & FAAFAW v Fel
A F77F Eolzk Ao Ansl a4l

AAs FIFAG A& AL AT 5 gle o
7} 17% =3+

v AAAel 270z T4 vl
Z75o0] Mo]n], Reynolds® o} Dong”’oﬂ
& 53] AAEEel air-fluid level o] §low -?—71111%_'-
AL oA g e

el Aol Adle] wEpA s gl§E2dgo] Al
gkl & Translateral view & #¢jdlw] x$-o0] %},

A Ape] A A= EAe]l Yl o7} 43%31H] o]
F FAR 5%l o] ¥, FAA R £
ol e},

TN FAL A¥e] wd R4 7%= ACIR
2] wuels Aolela, AFH-9 14%= ACIR # w)s:
=

Zatzkin'P ol o] shdl Foi A F
2 wwss go AR 4
%2 7b4 dlE7F o EAEFARZE [ Fo] wg
TFHE 34%o|n], o] ACIR 9] mare} okt

FA-EAel o q A g2 Aol gl ool 4 25% )
Lofstrom?V & ¥ 3.3} b, el A AR2] AL af
A+ 93l 4] 14% A om] A Ak Fol7F YA o
AAE AAE SAEG o 1AL BT 5 e
A Fel7h d& F Atz Aedd

McRae?? o] °]glw] ghseF4 XAl 4 $3A 43| 3}
=9 A7 FAN FHE F 5 Ade] 2o
HAx Jeom HIdAxGed V2G5S APl
Artgg 704 + At

1939 Lohr®? o] Fy-&EAgkxle] HdBxgHES A
S5 AAT old] BE LHo| WEH T, Webster,
Dawson % Gurdjian S-o] 195132 3} 1953 '] 7
SetaE 9 AR A E AR ol g 2
& Carton® = Ecker'® 5o 2]sle] 7 ‘”5]“':}

Campbell'® o] 2]spa] 7 9taladF T %o gl
Sl HYPzY2 L ka4 Fhae ]7] ek ias &
ey

Ao A AdE e $EA9 Fe b EA
4, S s SRS FoleE Z)Ae] A
Aol QA ® el Le] == avascular zone ©| 3]
3 g A2

73] ik Ale -8 k33 o] avascular zone(locally exp-
ended shape®)o] ye}rpa FAAL o Fto] H
% Avz et g

1o,
¢

iz
Z

i)

9 B5%E FFEF

A
A& FEAR A 5

2 R

I

e o

Zgx Ew o] A ubdob A A= 5 Ay

%440, HFEFAe s 9 =9

o FESE E S glom e o Edd wi
H

ol ¥HAELE WEolx HHrE dFA e

Norman®?, Epstein'?> @ Caffey® o] 2]l =ukd 7
HAuteld 3 AHHARAFe] HIRAxGLAL A

3
B w3 9] avascular zone o] R W I ] F Aol
o gt Aoj4 o] ekslvhi e}

Feindel'? &= & Z A ko] 41U 4Z o] L3)+=
Mgl o} -0 fxbe Azt §1F3e
Aol staes & ¢ gt

Harvey'®o] o]ah] o] 23 1~29el& ¥ 5H %
o a7do]l velA ekelr} 2~39 Fo] AN o] AA ¥
FAHoR &7lo] vElER Z Fo]rh ik gt

Taveras'?o] 2|3yl > 5+ Z‘—“"Ziii —“]“H‘%}"] 2

%5l =(delayed filling) ¢l 2] = A ‘6‘°]'4'
UP,&J— A Ape] A A o 4] & 11"“7;‘ 4] 7} 753‘] 2teldd
o2 o ukd A4l =R HHNEFoR WPH
360l Foll Al 2017} FEAA dFol e ole A

Eale] 5] A o g Iyl

A HPBxEGER 270 gl L7 250 F 2
ol FelEglel. ol okFel HAA

4
&

o o

O
T

ft

FERES

oz Asutaagol QoW 1Sk FFyel A A
Aetgel $AL 1

A% Az es GRd Al $EA% AT

502 Fqd 1 Agla Ao dFes B

°]T‘:- Epstem“)ﬁl ﬁ"é*} 7v=}° A=t EE el
okl =

Sano?” o] W %S wwl AALe] 35% WA 50%7F
AN F8=z BAAS el on] AR]YAE 39.7
%2 W% AL B Fa Yo}

v.

iyt
T

1. FAO) Fsnlse FAEFA0] 3534 (75%)2
2 7 wgkow] b FAo] 869 (18%), FANA
o] 349 (7%)°] A v
2. FANIHEEE 2L T oA wEs; ¥
skoml Ao dF & FF Y AAA 2.9%F5 Al
a glew] Ade4 FAo] I, ZA¥ue FFL
FFF AR 2.8%0] FAe]l AW <& 22%
o] At
ol ffef H&F 4o, A FutelsFo] 2,
1 Z1e} 4ol o] P Fol Al
FEAIE 3e1H 11300 FAY FEFLS 64%

Hygroma



A HAsHzges] 243 XA

4 AR 93% & B 8.4%, % TAEL B

& A7k 86%0lv, ol Fel

82.5% 7.

SRR D

Ag A P BxGES AW 529 4 27 0]
AR AL 86. 6%, A =telEd ] 24. 7%

10.

11.

12.

13.

14.

REFERENCES

Barth. E.E.: Traumatic pneumoencephalus, Ra—
diology 54:424, March 1950.

Caffey, J.: On accessory ossicles of the suprao-
ccipital bone. Some Newly recognized roentgen
fractures of normal infantile skull Amer. J.

Roent genol. 70:401, 1953.

Caffey, J.: Pediatric x-ray diagnosis, Ed. 4,
Chicago, Year Book Medical Publisher INC.
1961.

Darton, G.A.: Cerebral angiography in the ma—

Springfield III. :
1955.

injury, Lippincott

nagement of head trauma,
Charles C. Thomas, Publisher,
Caveness and Walker. : Head
Campany 1966.

Collin, S. D., Phillips, F.R., and Oliver, D.:
Accident freguency by specific cause and by na-
ture and site of injury part I, ILVI, u.s. Gov’'t.
printing of fice, Washington, DC, 1953.
Current unpublished ACIR data.

Dong, N.T., et al.: The significance of a fluid
level in the sphenoid sinus after cranial trauma,
J. Canad. A. Radiol 12:113, December 1961.
Dyke, C. G.: The
disease of skull and intracranial contents. IN:
Editor

roentgen—ray diagnosis of

Diagnositic Roentgenology, Ross Golden,
New York, Thomas Nelson, 1941.
Ecker, A., and Riemenshneider, P. A.: Angio-
graphic Localization of intracranial masses, Sp-
ringfield, III.: Charles C. thomas, Publisher,
1655.

Epstein, J.A., et al.: Subepicranial hydroma: A
complication of head injuries in infants and chi-
ldren, J. Pediat. 59:562, October, 1961

Feindel, W., Yamamoto, Y.L., MoRae, D. L.,
and Zanelli, J.:
iodine and mercury compounds
the intracranal tumors. Amer. J. Roentgenol 92:
177, 1964.
Gorden, J. E.:
Amer J. Public health 39:504-515, 1949.

Gross, R.].: Roentgenologic aspects of head tra—

Contour brain scanning with

for direction of

The epidemology of accidents

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

26.

27.

28.

30.

uma, Amer J. Roentgenol. 64:399, sept. 1950.
Gurdjian, E. S., and Webster, J. E.:
subdural hematoma:

Chronic
Diagnostic considerations,
Med Clin N. Amer 37:437-449 (March) 1953.
Harvey, John, and Rasmussen, T.: Occlusion of
the middle cerebral artery. Arch. neurol. Psychi-
atry(clinic) 66:20, 1951.

H.R. Zatzkin.: The roentgen diagnosis of trau-
ma, Year Book Medical Publishers INC. 1969.
John A. Campbell., Robert. L. Campbell. : An-
glographic diagnosis of traumatic head and neck
lesion, J.A. M. A. March, 1961.

Juan M, Taveras, M. D., Erneast H, Wood, :
Diagnostic neuroradiology, The Williams & Wi-
lkins Company, 1954.

Lohr, W.: Hirngefassverletzungen in arteriogr—
aphisher Darstellung: 1. Die Arteriographic bei
compressio cevebri, ZbL Chir. 63:2466-2482(Oct. )
1963.

Lofstrom, J. E.: Injuries of the cranial vault
and brain. Radiologic clinic of North America
4:323-340, 1966.
McRae, D. L.,:
aid in the diagnosis of intracranial lesion, Amer
J. Roentgenol., 94:531, 1965.

Norman Olaf: The angiographic differentiation

Habenular calcification as an

between acute and chronic subdural and epidural
hematomas, Acta Radiol. (Ther) 46:371, 1956.
The head and neck
in Roentgen Diagnosis(2d ed ; Springfield, III,:
Charles, Publisher, 1956.

Pendergrass, E.P., et al.:

. Pettit-Dutaillis, D.: Pertuiset, B. ; and Ronjerie,

J.: Value of cerebral angiography as means of
diagnosing and localizing intracranial hematomas
of supratentorial fossa: Therapeutic deductions,
abstracted, Amer J. Roentgenol. 69:670, 1953.
Reynolds, D.F.: Traumatic effusion of the sp-
henoid sinus, Clin. Radiol. 12:171, July, 1961.
Sano, K. : Survay of the organization of services
for the treatment of acute head injury in Japan.
Exceptra Medica, III international congress neu—
rological surgery 93, 1955.
Webster, J.E.; Dawson, R. F.;
E.S.: Diagnosis of traumatic intracranial hemo-

and Gurdjian,

rrhage by angiography, I. Neurosurg 8:3668-376
(July) 1951.

Wickbom, L. : Angiography by post-traumatic
intracranial hemorhages, Acta Radiol. 32:249-
258, 1949.

Worm, O.: Controversias Medicas. Copenhagen,
1934.





