
BRIEF COMMUNICATIONS

Head injury is the presenting com-
plaint in an estimated 60 000 emer-
gency department visits each year
in Ontario alone.1 In most cases a
radiologic examination is done be-
cause of the traditional belief that
no examination of a patient with a
head injury, however trivial the in-
jury may be, is complete without
skull roentgenography.'4 This be-
lief has been questioned by a num-
ber of investigators,5-8 who have at-
tempted to identify a more "cost-
effective" rationale for the use of
skull roentgenography and thus
avoid the indiscriminate use of
this procedure. The chief reasons
cited for their studies were the low
yield of fractures, the unnecessary
expense and the uncertainty that
the finding of a skull fracture would
alter management in most cases.
Much of the data leading to

opinions expressed for or against
high-yield criteria for skull roent-
genography have been based upon
the retrospective review or "chart
audit" type of analysis.8'0 This kind
of study is notoriously unreliable,
for it depends upon completeness
of records and upon assessment of
charts for details they may not have
originally contained.'1
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The study described in this paper
began with a retrospective evalua-
tion of proposed high-yield criteria
to gain an impression of their valid-
ity. Once their validity had been
confirmed a prospective study of
their application was undertaken to
further clarify the place of high-
yield criteria as an adjunct to sound
clinical assessment of the patient
with a head injury.

Methods

In Kingston, Ont. the emergency
departments of the two general
hospitals affiliated with Queen's
University (Kingston General and
Hotel Dieu) have full-time attend-
ing staff and house staff coverage.
There are approximately 85 000
visits to these departments each
year. Skull roentgenograms are ob-

tamed in posteroanterior, stereo la-
teral and two Towne's projections.

It was decided to use high-yield
criteria other than those of Phillips,6
and these were tested initially by
reviewing the charts of the 1366
patients with head injuries seen
from Dec. 1, 1977 to Nov. 30,
1978. One proposed criterion (re-
trograde amnesia) was eliminated
because it was considered too sub-
jective. The five criteria left to be
used in the prospective study are
shown in Table I, which illustrates
the data form used. Note that cri-
terion 2 is decreased level of con-
sciousness when examined; a his-
tory of loss of consciousness after
a head injury in an asymptomatic
patient would not qualify as a
high-yield criterion.

In the prospective study the ex-
amining physician completed the

Table Representation of data form employed in a study of the use of skull roentgenography
for patients with head injuries in Kingston, Ont.

Patient's name
Address
Age

Indicate if presentCriteria

1. Vomiting twice or more if age
greater than 20 years

2. Decreased level of
consciousness when examined

3. Cerebrospinal fluid rhinorrhea
or otorrhea, or hemotympanum

4. Palpable bony abnormality or
depression

5. Unexplained neurologic
abnormality

6. Other (explain)

19Physician's signature



Table Il Comparison of rates of skull
roentgenography in patients with head
trauma

No. of skull
roentgenograms
per 1000 patient

Year and place visits to emergency
of study departments

1976 77
Harborview Medical
Center, Seattle6 10.3

1976-77
University Hospital,
Seattle6 1.2

1976-77
Portsmouth, Virginia10 1.0

1977 78
Kingston (retrospective
study) 0.88

1979 80
Kingston (prospective
study) 0.46



which are pathognomonic of basal
skull fracture, indicates how inade-
quate skull roentgenography is in
detecting such fractures.

Although the numbers in this
study were small, the presence of
more than one high-yield criterion
in any particular patient greatly in-
creased the likelihood that the pa-
tient had a skull fracture (Table
VI).
Among the indications for skull

roentgenography in the patients
without high-yield criteria, soft tis-
sue injury accounted for just over
one half and nonspecific symptoms
or signs for another third (Table
VII).

Discussion

The one fracture that occurred'
in the group of patients without
high-yield criteria was in a 3½-
month-old girl who rolled off a kit-
chen table and struck her head on
the corner of a chair. The infant
was seen by her family physician,
who found her to be bright, active
and entirely asymptomatic. Never-
theless, skull roentgenography was
done and a linear fracture in the
parietal area of the skull was found.
Since the infant was so well clin-
ically, she was discharged home,
with instructions to her parents to
watch her closely. She suffered no
sequelae.

Other studies have found that
some linear skull fractures in chil-
dren may be missed if high-yield
criteria are rigidly adhered to;:'10'12
it is an important premise that
failure to detect all linear skull
fractures in children will in no way
jeopardize the children. Harwood-
Nash and colleagues13 examined
4465 children with head injuries
and found that 6% of those without
a skull fracture and 3% of those
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with a skull fracture had subdural
hematomas. Even with birth injuries
excluded, 75% of the subdural he-
matomas occurred in children with-
out a skull fracture. They con-
cluded that "the presence of a skull
fracture alone without associated
abnormalities of the sensorium or
central nervous system is of little
significance, and does not neces-
sitate automatic admission to hos-
pital", and that "it is not the pres-
ence of a skull fracture that is the
important consideration, but rather
the effects and sequelae of trauma
to the skull contents".
One recent article from Califor-

nia estimated that 70% of skull
roentgenography was done for
"medicolegal" reasons,14 although
the proportion of such examinations
in Kingston was only 7%. One of
the values of using high-yield crite-
ria should be the elimination of
medicolegal roentgenography. Once
objective data can be produced to
show that it is reasonable medical
practice not to perform skull roent-
genography in asymptomatic pa-
tients with head trauma, no legal
reasons will exist, despite the emo-
tional response to the potential for
missing a skull fracture.

In Kingston the neurosurgical
services do not routinely admit
asymptomatic patients with skull
fractures but send them home if
the usual requirements for adequate
supervision of those with minor
head injuries can be met. In other
centres any patient with a head in-
jury and momentary loss of con-
sciousness will be automatically ad-
mitted "for observation". It would
be of no help to emergency physi-
cians (especially in areas with cut-
backs in numbers of hospital beds)
if a more uniform approach to the
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patient with a minor head injury
could be defined.

There can be little doubt that
high-yield criteria do what they
were intended to do: that is, ident-
ify patients likely or unlikely to
have a skull fracture. The contro-
versy occurs (along with a host of
anecdotes) when the case for their
use is overstated to the extent of
forbidding physicians to perform
skull roentgenography on a patient
when all the high-yield criteria are
absent. These criteria do have a
place. in the assessment of patients
with minor head trauma, but that
place is to guide physicians through
statistical probability, not to dictate
to them or overrule their judgement
and experience.
The reduction in amount of skull

roentgenography performed if high-
yield criteria were adhered to would
be about 75%, according to the
results of this study, and the poten-
tial cost saving for Canada, extra-
polating from the Kingston data,
would be around $3½ million. One
can hardly guess what the saving
might be if indiscriminate roent-
genography of other parts of the
body was questioned.

It is well accepted that 5% to
10% of unconscious patients with
a head injury have an associated
cervical spine injury. This poten-
tially devastating injury should be
sought clinically and with cervical
spine roentgenography - the most
urgent radiologic examination for
the patient with a serious head in-
jury.15

References

1. Report of the Project Team on
Emergency Services and Primary
Care, Ontario Ministry of Health,
Toronto, 1975

2. MILLER JD, JENNETT WB: Compli-
cations of depressed skull fraclure.
Lancet 1968; 2: 991-995

3. RANSOHOFF J, FLESCHER A: Head
injuries. JAMA 1975; 234: 861-864

4. ALIEN MB: A Manual of Neuro-
surgery, Univ Park, Baltimore, Md,
1973: 147-166

5. BELL RS, Loop 1W: The utility and
futility of radiographic skull exam-
ination for trauma. N Engi J Med
1971; 284: 236-239

6. PHILLIPS LA: Comparative evalua-
tion of the effect of a high yield
criteria list upon skull radiography.
JACEP 1979; 8: 106-109

CMA JOURNAL/MARCH 1, 1981/VOL. 124 587



7. HALL FM: Overutilization of radio-
logical examinations. Radiology
1976; 120: 443-448

8. EYES B, EVANS AF: Post-traumatic
skull radiographs. Time for a re-
appraisal. Lancet 1978; 2: 85-86

9. ROBERTS F, SHOPFNER CE: Plain
skull roentgenograms in children
with head trauma. Am J Roentgenol
Radium Ther Nuci Med 1972; 114:
230-240

10. LARSEN KT JR, KozIoL DF: High
yield criteria and emergency depart-

ment skull radiography: two com-
munity hospitals' experience. JA CEP
1979; 8: 393-395

11. CORDON 1W: Emergency department
skull radiography (C). A nti Emerg
Med 1980; 9: 234-235

12. DESMET AA, FRYBACK DG, THORN-
BURY JR: A second look at the util-
ity of radiographic skull examination
for trauma. AiR 1979; 132: 95-99

13. HARWOOD-NASH CE, HENDRICK EB,
HUDSON AR: The significance of
skull fractures in children. A study

Of 1,187 patients. Radiology 1971;
101: 151--155

14. ELIASTAM M, ROSE E, JONES H,
KAPLAN E, KAPLAN R, SEIVER A:
Utilization of diagnostic radiologic
examinations in the emergency de-
partment of a teaching hospital. J
Trauma 1980; 20: 61-66

15. SCHWARTZ GR, SAFAR P, STONE JH,
STOREY PB, WAGNER DK: Principles
and Practice o/ Emergency Medicine,
Saunders, Philadelphia, 1978; 609:
618-624

A complication of catheterization of the left internal jugular vein
AMINUL HAQ,* PH D, MD; CLAUDE R. BENEDICT, MD; RONALD S. BAIGRIE, MD, FRcP[c]

Malpositioning of central venous
catheters is known to occur in up
to 38% of cases in which the cath-
eter is introduced through an ante-
cubital vein.12 When the catheter is
introduced through an internal ju-
gular vein this problem is less fre-
quently appreciated. We report here
two cases of aberrantly positioned
central venous catheters introduced
through the left internal jugular
vein.

Case reports

The first patient, a 20-year-old
woman, was transferred to our hos-
pital with a diagnosis of gonococ-
cal endocarditis and worsening
heart* failure secondary to mitral
regurgitation. The heart failure re-
sponded well to treatment with di-
uretics. Initially she was given ce-
phalothin sodium intravenously, but
later cefoxitin sodium was sub-
stituted. A central venous catheter
was required for long-term admini-
stration of antibiotics.

The second patient, a 76-year-
old woman, was admitted to hospi-
tal because of a syncopal episode.
She was found to have sick sinus
syndrome with profound bradycar-
dia. A temporary pacemaker was
inserted through the right internal
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jugular vein, and subsequently a
permanent one was inserted through
the left cephalic vein. A routine
2-day course of cephalothin sodium
given intravenously was begun fol-
lowing implantation of the perma-
nent pacemaker, but owing to a
lack of suitable peripheral veins a
central venous catheter was re-
quired.

In both cases a 16-gauge, 20-cm-
long catheter, the Deseret Intra-
cath (Deseret Pharmaceutical Co.,
Sandy, Utah), was introduced per-
cutaneously into the left internal
jugular vein. The catheter advanced
easily, and when it was in its final
position blood was readily aspi-
rated. No discomfort was noted by
either patient during the procedure

I

FIG 1-Central venous catheter po
sitioned aberrantly in left internal
thoracic vein, arrow indicates tip of
catheter

or immediately thereafter. Several
minutes following the start of an
infusion of cephalothin sodium both
patients complained of severe left
shoulder and left pleuritic pain; the
pain subsided soon after the infu-
sion was stopped.

Chest roentgenograms made
shortly thereafter revealed aberrant
positioning of the central venous
catheters; the positions were simi-
lar in the two patients (Fig. 1).
No pneumothorax was noted in
either patient. An injection of Ren-
ografin-76 (meglumine and sodium
diatrizoate) through one catheter
confirmed its location in the left
internal thoracic (internal mam-
mary) vein (Fig. 2). In the first case
the catheter was withdrawn slightly

FIG 2 Injection of Renografin 76
(meghimine and sodium diatrizoate)
confirms catheter's position.
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