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Radiographic Diagnosis of Head Trauma
—Is Plain Radiography Still Necessary?—

Nobuo Nakagawa, Tohru Ishikawa, Yasuo Nakajima, Tatsumi Kaji,
Hiroshi Ashida, Yukio Oyama, Takashi Ito,
Hirotoshi Suzuki and Mitsuaki Saeki
Department of Radiology, St. Marianna University School of Medicine

Research Code No. : 503
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We evaluated the necessity of skull plain radiography in comparison with computed tomography
(CT)in 677 cases of head trauma, according to the Masters’ criteria which devided patients into three
groups.

Fractures detected by plain radiography in low, moderate, and high-risk group were 1%, 11%, and
44%, respectively. Abnormalities in each risk group were detected by CT in 0%, 26%, and 74% of the
cases, respectively.

In the low-risk group, head injuries are very trivial. Fractures are very rare and, if present, they
are linear and not associated with intracranial injuries. The detection of a linear fracture itself is not
important in the management of patients. The Radiologic imaging is not recommended and plain
radiography should be omitted.

In the moderate-risk group, the patients who meet more than two moderate-risk criteria should be
examined by CT immediately. For the patients who meet only one moderate-risk criteria, extended
close observation is essential and CT should be considered if necessary.

In the high-risk group, the most serious intracranial injuries are clinically obvious. Emergency CT
and neurosurgical consultation are indicated.

We conclude that CT can reveal all essential findings, such as intracranial injuries, basal and
depressed fractures, which determine the management and the prognosis. Plain radiography is no
longer necessary in most cases and should be performed after CT in a few selected cases.
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ZEoEHH b, BIFBBETE 52, BHENK
EORMIHE T & B O B3R3589 8
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#, MREF OMM, BB ERDBL0I
High-Risk Group (High-RG :H§4) & Xhi-,
Moderate-Risk Group (Moderate-RG & B3 i3
EREECETHEROREOD B D, 71

Table 1 Age and Sex of Patients with Head Trauma

No. (%) of cases

Age
Sex Total
0—2 2--15 15--30 40—60 60—
Male 23 129 179 110 39 473
Female 20 57 49 56 22 204
Total 43(6.4) 186(27.5) 221(32.7) 165(24.4) 6109.0) 677(100)

Average age ; 25yr Male : Female=2

31

Table 2 Masters’ Criteria in Head Trauma

Low-Risk Group

Moderate-Risk Group

High-Risk Group

Asymptomatic
eadache

Dizziness

Scalp hematoma

Scalp laceration

Scalp contusion or abrasion

Absence of moderate-risk or
high-risk criteria

injury

trivial

Age less than 2yr (unless injury very Penetrating skull

History of change of consciousness at Depressed level of consciousness not
the time of injury or subsequently
History of progressive headache
Alcohol or drug intoxication
Unreliable or inadequate history of Focal neurologic signs

clearly due to alcohol, drugs, or
other cause (e.g., metabolic and
seizure disorders)

Decreasing level of consciousness
injury or palpable
depressed fracture

Post-traumatic seizure

Vomiting

Post-traumatic amnesia

Multiple trauma

Serious facial injury

Signs of basilar fracture®

Possible skull penetration or depres-
sed fracture**

Suspected physical child abuse

*Signs of basilar fracture include drainage from ear, drainage of cerebrospinal fluid from nose, hematotympanum,

Battle’s sign, and “raccoon eyes”.

**Factors associated with open and depressed fracture include gunshot, missile, or shrapnel wounds ; scalp injury
from firm pointed object(including animal teeth) ; penetrating injury of eyelid or globe ; object stuck in the head 5
assault(definite or suspected) with any object ; leakage of cerebrospinal fluid ; and sign of basilar fracture.

(16)
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fe, RERE L TRISRIMEHI1IB & B d 4 <,
Moderate-RG, High-RG 0FER D% < & Hib iz,
Low-RG Ti1Ea% « BB 5D 5 E-E 2% 05

fo.
Tall alr Densim (el 2o B 4
1 ﬂbl.e 4 '\—‘T,:I" Rlbl\ gLuup u:g-)?Fé m‘nﬁwiu =t O

CT offTRI 2. B O AT & hic
FEFIE Low-RG T129%1(55.4%), Moderate-RG
TL27461 (24.0%) TH -1z, CT O HIEsT O FEH
1%, % Risk Gsoup MO ZERIT AT &L LT
64171 (9.5%) TH » 7=, WHEMETHIL Low-RG
8071 (34.3%), Moderate-RG 2084 (67.5%),

High-RG 12041 (88.2%) T® b, Risk »3&< 7z
HEONTHDHEFIKRE kot Bl
134 Risk Group T, RERBERETER, £

Table 3 Risk Group and Causes of Head Trauma

No. (%) of cases

Risk Group
Causes Total
Low Moderate  High

Traffic accident 86 143 32 311
Fall 93 117 40 250
Local trauma by an object 54 47 6 107
Unknown cause 0 1 8 9

Total 233(34.4) 308(45.5) 136(20.1) 677(100)

Table 4 Radiologic Evaluation

No. (%) of cases

Risk Group
Radiologic Evaluation Total
Low Moderate High
Only Plain Radiography 129(55.4) 74(24.00 2( 1.5)  205(30.3)
Only CT 24(10.3) 26( 8.4) 14(10.3) 64( 9.5)
Both Plain Radiography _— . —
wnd CT : 80(34.3)  208(67.5)  120(88.2)  408(60.3)
Total undergoing Plain A y
Radiograghy 209(89.7)  282(91.6)  122(89.7)  613(90.5)
Total undergoing CT 104(44.6)  234(76.0) 134(98.6) 472(69.7)
Overall total 233(100) 308100 1361000 677(100)
FRFN634E 7 A25A (17)
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Table 5 Bt ICk T 52 EHARLRT,
Low-RG Ti220961 3 6 (1.4%) B2 2,
WER L FRRET T H 5 7. Moderate-RG Tt
2826173041 (10.6%) BT 2R, PIFITEN®
FIT190, WIMEBIT A6, MalR-BEI75 6, ESEE
B, BB ITE 16ITH - 7. High-RG Tk
122005400 (44.3%) wWBHTZRD, 05 b
MEFE1IM, MREETT, EEEEHIYE« 36
a8 oY el

Table 6 iz CT fr R & 73, Low-RG CHifT &
hic104fo CT 2R b EH TH - 7=, Mode-
rate-RG T13234%14139%1 (26.1%), High-RG T
(X134619961 (73.9%) 1= CT TRHEA b,
CT REPrfL Table 6 N TH B, BASEHH
o> 4 Flikv~Fh d High-RG ¢, flio CT £EF
B2 T,

Table 7 t% Moderate Risk Critria ®T8E 0%
MDD Ediz X o C, BEFTROEEN
BB bR LD THS, B Moder-
ate Risk Criteria D54 13, B2 2230+ 150
(6.7%), CT 181411861 (9.9%) icRp 2300
7o, ZRICH L, B Criteria - 354,
B CIX590IR 1561 (25.4%), CT Ti25361

Table 5 Fracture on Plain Radiography

No. (%) of cases

Frilz ?g;: on E] A Risk Group Total
graphy Low Moderate High
Negative 206(98.6)  252(89.4) 68(55.7)  526(85.8)
Positive (1.4 30C10.6) 54(44.3) 87(14.2)
Linear 3 19 37 59
Complex* 0 4 11 15
Depressed 0 5 3 8
Basilar 0 1 3 4
Diastatic 0 1 0 1
Total 209(100) 28201000 122(100) 613(100)

*A complex fracture includes two or more types of fractures.

Table 6 CT Findings

Na. (%) of cases

Risk Group

CT Findi Total
e Low Moderate High
Normal 1041000 195(83.3) 35(26.1) 334(70.8)
Abnormal® 0C 0 39(26.1) 99(73.9) 138(29.2)
Contusion, Intracranial
hemorrhage 0 11 51 62
Subdural hematoma 0 9 43 57
Epidural hematoma 0 9 22 31
Subarachnoidal hemorrhage 0 6 21 27
Intraventricular
hemorrhage 0 o 4 1
Pneumocephalus 0 q 13 17
Fracture 0 17 28 45
Total 104(100) 234(100) 134(100) 472(100)

*61. cases have two or more abnormal findings.

(18)
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Table 7 Abnormal Findings on Plain Radiogra-
phy and CT, According to No. of Moderate-Risk
Criteria

No. (%) of cases

No. of Moderate-Risk Criteria

More than
One two

Undergoing Plain

Radﬁ)graphy 223 59
Abnormal Plain

Radiography 15(6.7) 15(25.4)
Undergoing CT 181 53
Abnormal CT 18(9.9) 21(40.4)

Tabie 8

it fib 8 45

851

21470 (40. 4% RH A 30D, FRFRERE2 5
e,

Table 8 i Moderate-RG ® 5 &, #HHE o Cri-
teria i fc THEGI 2 Br &, Bho Criteria o 4
i fo TEEMIIC B 1) B Criteria JlO BEFT R 0
HEYRLILbDOTHA, CTEREHRRTRS &,
B o Criteria & LTIk, #THEBT5 63
#1(60.0%), 2 5ELAT T106 4 41(40.0%), 23
S5 C316IH 3 6 (9.6%), BmNSHEET286I+ 3
FI10.7%) L BCREFTRELYR LI, ik

Abnormal Findings on Plain Radiography and CT, According to One Moderate-Risk Criteria

No. (%) of cases

Moderate-Risk Criteria

Aleohol or

Post- Serious

History of - History of 10l or L . . Single Multipl Othe
(Change of  progressive  drug ntoxi {55 Vomiting traumatic  CREE WHURS Cfacial et
Undergoing Plain 2 5 12 % 45 5 30 3 4 4
Abnormal Plain 2(8.0) 1(20.0) 0(0) 406.D 36D 0@ 13.3)  36.6 1(2.4 00
Undergoing CT 20 5 3 10 46 5 25 3 28 3
Abnormal CT 1(1.5) 3(60.0) 00 4040.0)  3(6.5)  0CO) 14.0)  3(9.6) 3(10.7) 0C0)
Table 9 Correlation between Fracture on Plain L, BEEEDEEGED H 5 & i, BiE O Criteria
Radiography and Intracranial Injury on CT B TR I REFERIIE o700, Biho
No. (%) of cses BER206I 161 (1.5%) ORI CT TREXR
Fragiure on __Intracranial Injury on T, ) Wi, Bx XFHLA O EIG T HIIME b, Single
Radiography  Positive Negative Trauma & LT Moderate-RG D¥EFHIZE % 1225,
Negative 58(17.80€47.2> 267(82.2)<93.3> 325(100) B ONEE - i : " =
BB PN BE R T IS 2 £F o 7o 1 EEG %
Positive 65(77.43¢52.8> 19(22.6)< 6.7> 84(100) &: L!f‘
Total 123 <100 > 286 <100 > 409 i

*409 cases are evaluated by both plain radiography and
CT in every risk group.

B s & 0 CT AT & hcd096l % &
CHEMBY ST 2 RTOREL, CTCHYS

Table 10 CT Detection of Fracture

No. (%) of cases

Detection of fracture on CT

Type of fracture 143 Negative with  Negative without Total
Positive bogy window b%ny window
Linear 22 8 26 56
Complex 11 0 4 15
Depressed 8 0 0 8
Basilar 4 0 0 4
Diastatic 0 0 1 1
Total 45(53.6) 8(9.5) 31036.9) 84*(100)

*CT is not undertaken in 3 of 87 fractures.

BRFN634E 7 H25H
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H - 1e(Table 6). R EFEXRBI 3HIiciL CT
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EAEIR & Bbh sz,

Moderate-Risk Group : 4« D#5ETlE, Mo-
derate-RG iR 3 BITOEE210.6% (Table
5, CTORERROHE326.1% (Table 6)
Th - 7o, Masters? DIREIC X 5B OSEEET 4
%TH iz,

Moderate-Risk Criteria (2, # % %#&7c Criter-
ia & &, MastersD#ECH £ DD Hu i
Low-RG % High-RG izt & 8 F 5 Ty,
B 41X Moderate-RG OH h $h\ % X b BBFE I
%7z, Moderate-Risk Criteria @20z X 5 &FT
REOZERELE LI, EH D Criteria ¥ if1- 315
£, BMBR B3 5B 0BE1325.4%, CT ©
kBRI ROME40.4% &, B Criter-
aDBEIILLTCELLERCHoic (Table
7). €5, Moderate-Risk Criteria 2353138 %
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