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Skull fracture as a risk factor of intracranial
complications in minor head injuries: a prospective CT
study in a series of 98 adult patients
FRANCO SERVADEI,* GABRIELE CIUCCI,t FRANCESCO PAGANO,t
GIAN GIUSEPPE REBUCCI,t MICHELE ARIANO4, GIANCARLO PIAZZA,*
GIULIO GAIST*

From the Division ofNeurosurgery, Ospedale Bellaria, Bologna,* and the Division ofNeurology,t and Service of
Radiology,: Ospedale Santa Maria delle Croci, Ravenna, Italy

SUMMARY Ninety eight patients admitted to hospital after a minor head injury were studied by CT.
Forty seven patients had a skull fracture and 51 did not. Significantly more intracranial lesions were
found in those with a fracture (16) that those without (3) (p < 00 1). Nine of the patients with a skull
fracture and positive CT were transferred to a neurosurgical department, where six underwent
operation. Operation was not required in patients without a skull fracture. Head injured -patients
with a skull fracture should undergo CT scanning to enable early detection of an intracranial
haematoma.

Many neurosurgeons believe' - that the finding of a
skull fracture in a patient with a minor head injury
indicates an increased risk of an intracranial hae-
matoma. Radiologists8 13 have an opposing view-
point and consider that the use of skull radiographs in
all cases of head injury is exceedingly costly and of
limited utility. The objective of the present study was
to compare two groups of patients admitted to hospi-
tal after a minor head injury; the group were dis-
tinguished only by the presence or absence of a
fracture on plain radiograph of the skull; all patients
were examined prospectively by CT.

Methods

The study was conducted in the municipal hospital of
Ravenna; this does not have a neurosurgical unit but
has a CT scanner (GE model 8800) in its radiology
department. The patients studied had been selected
for admission according to criteria used widely in Ital-
ian hospitals.'4 They .had a history of a recent head
injury and a Glasgow Coma Score'5 of 14 or 15 at the
time of examination in the casualty department.
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Children younger than 14 years were not included.
Data on such patients who had a skull fracture were
collected from January 1985 to June 1986; a compar-
able number whose skull radiographs did not show
fracture were collected in June and July 1985. CT
scanning was carried out after admission to hospital,
in all except two cases within 4 hours of injury.

Results

Forty seven patients had a linear skull fracture, and
51 patients had no skull fracture. The two groups had
similar ages (respectively 38 7 years mean, range 15 to

Table CT scans vs clinicalfeatures in patients with a linear
skull fracture

CT

"Surgical" "Nonsurgic al"
lesions lesions Negative

Loss of consciousness
absent I 1 3
less than 10 min 4 4 18
more than 10 min 5 2 9

Headache, Vomiting, Vertigo, etc
present 7 1 14
absent 3 6 16

GCS score
14 5 5 6
15 5 2 24

526

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.4.526 on 1 A
pril 1988. D

ow
nloaded from

 

http://jnnp.bmj.com/


Skullfracture as a risk factor of intracranial complications in minor head injuries
80 years and 35 7 years mean, range 15 to 83 years);
similar numbers had an initial loss of consciousness
respectively 43 and 45 patients and continuing im-
pairment of consciousness (Glasgow Coma Score =
14) when admitted (16 and 21 patients respectively).

Number and types of lesions on CT
Sixteen patients with a skull fracture had an abnor-
mal CT scan but only three of those that had no skull
fracture. This difference was significant (p = 0.01).

Eight patients with a fracture had an extradural
haematoma, ranging from 4 to 14 mm thick; four had
a haemorrhagic contusion, from 2 to 3-5 cm wide; one
had a I cm deep subdural haematoma, and three had
intracranial air. Two patients without a fracture had a
contusion, 15 and 2 cm wide, and one had post trau-
matic subarachnoid haemorrhage; none of these
required surgery;

Patients with a fracture had significantly more le-
sions, (X2 = 7 02; p = 0-01) and also more lesions
considered to be "surgical" (X2 = 698; p = 0-01).

Prolonged loss of consciousness, symptoms of
headache, vomiting or vertigo, and mild impairment
of consciousness (GCS 14) were more frequent in
patients with "surgical" lesions, but the difference
was not statistically significant (table).
Management Five patients with a skull fracture
underwent craniotomy, two for an extradural hae-
matoma and three for "lacerations" associated with
mass effect; another later underwent burr hole evacu-
ation for a subacute subdural haematoma. Repeat
studies on the remaining patients with an abnormal
CT scan showed disappearance of the lesion within 2
months. All patients had made a good outcome16 at
6 months.

Discussion

The controversy about the importance of a fracture as
a risk factor in mild head injuries reflects the opposing
viewpoints of radiologists and neurosurgeons. The
former are concerned with the large scale use of
emergency skull films in relation to the small number
of patients who prove to need referral to neuro-
surgeons. The latter regard skull films as valuable in
triage. Neither standpoint has provided unequivocal
findings or practical guidelines for physicians in
emergency circumstances. ' 7
Our findings support the view5 that the presence of

a fracture is a more important indication of the risk of
complications that a transient loss of con-
sciousness.'8 The risk of an intracranial haematoma
in an alert patient with a skull fracture was estimated
by Mendelow et al' to be 3%. Our series has shown a
similar incidence of lesion producing clinical deterio-
ration (2 out of 47: 4 2%). A higher yield was found

when all lesions considered by the referring clinicians
to be potentially of "surgical significance" (19%) or
when all CT abnormalities (34%) were included.

It is difficult to compare other reports with the
present series. Widely varying proportions of head in-
jured patients are reported to have a skull fracture.
The inclusion of children complicates analysis; they
more often have a haematoma in the absence of a
fracture and were therefore excluded from our study.
The aim in care for minor head injuries should no

longer be to detect and to treat patients who deterio-
rate neurologically after a period of relative alert-
ness.6 Instead, patients should be identified while
asymptomatic in order to plan more effective treat-
ment. Two patients in this study deteriorated during
transfer; if their CT scan had not been performed
early, deterioration would have occurred in the re-
ferring hospital; Early detection of an intracranial
haematoma, leads to improved results and to the
possibility of minimal mortality and morbidity.'9
The increased provision of CT has made it feasible

to consider CT of all minor head injuries with a skull
fracture. In the region covered by our neurosurgical
unit (population approximately 2,000,000) there are
now seven scanners available for investigation of
head injuries on a 24 hour basis. The incidence of
head injuries complicated by a skull fracture is esti-
mated to be 35 per 100,000 population per year in our
area.20 A similar figure is reported from the USA, 45
per-100,000 per year.2' The performance of CT on
adults wth a minor head injury with a skull fracture
would result in an extra yearly workload of 50 to 60
patients per scanner in our area. We believe that this
is justified in a system based upon national health
care, such as i-n- Italy, in view of the benefits that
result.
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Parinaud's syndrome

A: Essential Paralysis of Convergence
"... (a) Paralysis of the movement of convergence is indi-
cated by two principal symptoms: the objectively appre-
ciable defect of convergence and a peculiar diplopia... The
diplopia appears in the median plane at a variable distance
from the subject; it is crossed, and there is moderate sepa-
ration of the images which persist without notable
modification in all directions of looking... The images not
infrequently become fused at four or five meters from the
patient, a distance at which but little convergence is exer-
cised, but cases do occur in which the diplopia persists at all
ranges; ... (b) Accommodation is involved... in various
ways. In certain cases there is absolute paralysis in both eyes;
in others there is more or less notable reduction of its ampli-
tude: whilst in a third class the accommodation is normal. (c)
If in this form of paralysis there be no paralytic mydriasis,
the pupillary reflexes are nevertheless modified. . . The reflex
is abolished for convergence and retained for light, thus con-
stituting a modification exactly inverse to that pointed out
by Argyll Robertson as occurring in tabes".

B: Combined Paralysis of Convergence
"... The defect of convergence is accompanied by paralysis
of elevation, and of depression in both eyes, with retention
of lateral movements. This... appears to be very rare in its
complete form".

Parinaud H. Paralysis of the movement of convergence of the eyes.
Brain 1886;9:330-41.

From the Tadhkirat of All ibn Isa of Baghdad (c. 940-1010
AD)1 an ancient description ofwhat may be temporal arteritis.

"On Excision of Arteries and their Cauterization one

treats not only migraine and headache in those patients that
are subject to chronic eye disease but also acute, sharp,
catarrhal affections, including those showing heat in and
inflammation of the temporal muscles. These diseased con-

ditions may terminate in loss of eyesight; frequently they are

attended by a considerable degree of chemosis."
RT ROSS, MD
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