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Hospital Practice

Lumbar puncture and subarachnoid haemorrhage

M.K. Patel and M.A. Clarke

The General Infirmary, Great George Street, Leeds LSJ 3EX, UK.

Summary: Medical notes of 123 patients with subarachnoid haemorrhage were examined. No patient
deteriorated at the time of lumbar puncture. All but 2 patients with associated intracerebral haematomas
had markedly impaired consciousness or focal signs.
Two of30 patients with meningitis were initially diagnosed as subarachnoid haemorrhage, and one died

without lumbar puncture. If consciousness is not markedly impaired and focal signs are absent, lumbar
puncture is safe in patients with subarachnoid haemorrhage.

Introduction

The danger of doing a lumbar puncture in patients
with subarachnoid haemorrhage has recently been
emphasized. Duffy (1982) reported that of 55 patients
who had a lumbar puncture, 7 deteriorated 'with the
needle in situ' due to the presence of clinically silent
cerebral haematomas. He suggested that computed
tomographic (CT) scanning is the investigation of
choice and that lumbar puncture should be deferred
and, ifpossible, avoided. This policy would be difficult
to implement in hospitals where scanning is not
available and would place an intolerable burden on
those where it is. As other authors have expressed
surprise at the high incidence of complications and
clinically undetected haematomas found by Duffy
(Teddy et al., 1982), and have emphasized the risks of
delayed diagnosis of meningitis because of failure to
perform a lumbar puncture, we have reviewed our
records with these problems in mind.

Patients and methods

Medical notes ofpatients with a discharge diagnosis of
subarachnoid haemorrhage, according to the Hospital
Activity Analysis, were examined. These patients were
admitted to the General Infirmary at Leeds and
Pinderfields General Hospital, Wakefield, from
1979-1981, and to St James's University Hospital,
Leeds, in 1981. Patients referred from other hospitals
in the Region for neurosurgical assessment were
excluded, thereby leaving an unselected group of 123

direct admissions whose records were suitable for
analysis. These patients were graded in the manner
suggested by Hunt& Hess (1968) (Table I) and divided
into two groups; those in Group 1 (91 patients) had a
lumbar puncture and those in Group 2 (32 patients)
did not. The diagnosis in the latter group was made
either by CT scanning or at post-mortem.

Results

Clinical assessment

A correct diagnosis ofsubarachnoid haemorrhage was
made on purely clinical grounds in 70%. This was
supported by the presence of subhyaloid haemorr-

Table I Grading of patients with subarachnoid
haemorrhage

Grade I asymptomatic or minimal headache
and slight nuchal rigidity

Grade II moderate to severe headache,
nuchal rigidity, no neurological
deficit other than cranial nerve
palsy.

Grade III drowsiness, confusion or mild focal
deficit.

Grade IV stupor, moderate to severe
hemiparesis, possibly early
decerebrate rigidity, and vegetative
disturbances.

Grade V deep coma, decerebrate rigidity,
moribund appearance.
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Table H Cerebral haematoma

Grade No. ofpatients with haematoma

I 0
II1
III 3
IV 10
V 10

Total 24

hages in 4 patients (3%). In 8 patients a provisional
diagnosis of meningitis was corrected after lumbar
puncture without any ill effects. Ofthe 24 patients who
proved to have a cerebral haematoma, 22 had severe
impairment of consciousness and/or focal
neurological signs (Table II); 8 of these patients had a
lumbar puncture and one deteriorated within 24
hours.

Complications

Age and sex distributions in the two groups were
virtually identical and similar to those in previously
reported series. The median age was 54 with a range of
22 to 75. Group 2 contained more seriously ill patients
(Table III). Sixty per cent ofpatients in Group 1 had a
diagnostic lumbar puncture within 24 hours of the
ictus, the remainder within 6 days. None of the 91
patients deteriorated 'on the end of the needle', but 2
did so within 4 hours and a further 8 within 24 hours.
Eight were in Grades III toV and all but 1 died (Tables
III and IV). Twenty two per cent of patients in Grades
IV and V in Group 1 deteriorated or died within 24
hours of a lumbar puncture, whereas 83% of patients
in these grades in Group 2 died within 24 hours of
admission (Table III). Three patients in Grades I to III
in Group 1 died after a lumbar puncture. There were
no deaths in patients so graded in Group 2 but the

numbers were small and a single death would, again,
have produced a much higher mortality.

Meningitis

A retrospective survey based on discharge diagnosis
would not reveal the records of patients who were
thought on admission to have subarachnoid haemorr-
hage but proved to have meningitis. The notes of 30
consecutive patients with a discharge diagnosis ofnon-
tuberculous meningitis were therefore examined. In 18
(60%) the correct diagnosis was made on admission
(Table V). In 6 (20%) the possibility ofa subarachnoid
haemorrhage was considered, but the correct diag-
nosis was made after a lumbar puncture. Two of the 4
patients with meningococcal meningitis were within
this group. In 2 patients a firm diagnosis of subarach-
noid haemorrhage was made. In one this was corrected
after a lumbar puncture. The other had pyogenic
meningitis. The cerebrospinal fluid was not examined
and the patient died undiagnosed.

Discussion

Retrospective studies of this sort have many disadvan-
tages. Nevertheless, analysis of this unselected series
lends strong support to the impression that deteriora-
tion 'on the end of the needle', which did not occur in
any of the 91 patients, is an uncommon complication
of a lumbar puncture. It also suggests that most
patients with cerebral haematomas (22 of24) will have
focal neurological signs and/or severe impairment of
consciousness. We therefore believe that it is safe to
examine the spinal fluid of patients thought to have
had a subarachnoid haemorrhage if such signs are not
found. In those who give a classic history or have
subhyaloid haemorrhages this may not be necessary,
and such patients can be transferred directly to a
neurological unit for more detailed investigation. Our

Table III Outcome

Group I Group 2
Deterioration

Number of within 24 Number of
Grade patients hours ofLP patients Deaths

I 26 1 2 0
II 16 1 3 0
III 22 2* 4 0
IV 20 5 7 4
V 7 1 16 15

Totals 91 10 32 19

*Including only survivor; LP= lumbar puncture.
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Table IV Deterioration within 24 hours of lumbar puncture (LP)

LP to
Grade before Ictus to LP deterioration

LP (hours) Details of deterioration (hours)

I 40 Vomited 6
Loss of consciousness
Died 1 month later

24 Sudden headache
Grand mal fit
Loss of consciousness
Died 48 hours later
CT slight ventricular dilatation
PM left posterior communicating artery aneurysm

30 Deteriorating before LP
Grade V within 6 hours
Died 24 hours later

12 Response only to pain at 12 hours
Fully conscious at 24 hours
Alive - no deficit

24 Sudden deterioration
Died within 24 hours
PM Extensive subarachnoid haemorrhage

12 Respiratory arrest
Died within 24 hours

24 Left VI nerve palsy
Died postoperatively
Clipping of aneurysm

24 Respiratory arrest
Grade I within 24 hours
CT left frontal haematoma
Died 4 days later

12 1 hour after LP conscious
Unconscious 12 hours later
Died 18 hours later

2 Gradually deepening coma
Died 24 hours later

6

12

12

4

24

2

12

PM = post-mortem.

Table V Initial diagnosis in patients with meningitis

Initial diagnosis No. ofpatients

Meningitis 18
Subarachnoid haemorrhage/

meningitis 6
Subarachnoid haemorrhage 2
Others 4

Total 30

results show, however, that there is a real danger of
bacterial meningitis (and particularly meningococcal
meningitis) being mistaken for a subarachnoid
haemorrhage. In our meningitis series, 12 (40%) on
admission were thought to have either subarachnoid
haemorrhage, migraine or cervical spondylosis. In all
but one lumbar puncture was performed, and the
correct diagnosis made. The remaining patient had a
firm diagnosis of subarachnoid haemorrhage made,
and did not have a lumbar puncture. At post-mortem

II

III

III

IV

IV

IV

IV

IV

V
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he was found to have pyogenic meningitis. In patients
who are fully conscious and have no focal signs the
danger of misdiagnosing such an infection far out-
weighs the danger of lumbar puncture. We therefore
suggest that in such cases the spinal fluid should be
examined at once if there is doubt about the diagnosis.

Patients with focal signs or impaired consciousness
pose a more difficult problem for a haematoma may be
present. Such patients should be referred for scanning
and should not have a lumbar puncture. However, if
there is any doubt about the diagnosis, and particular-
ly if meningitis is suspected, it would be expedient to
take blood cultures and prescribe an antibiotic while
transfer for scanning is being arranged.

In the light of these findings we feel advice given by

Walton in 1956 is still correct; 'it is probably only in
such severe cases that danger exists and to condemn
completely the use of lumbar puncture . . . seems
inexcusable.'
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