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latrogenic internuclear ophthalmoplegia

Sir: Unilateral lesions of the medial long-
itudinal fasciculus, clinically manifest as
internuclear ophthalmoplegia, are usually
vascular in origin. Smith and Cogan' in a
series of 29 patients, with unilateral inter-
nuclear ophthalmoplegia, attributed the
condition to a vascular cause in 67% of
cases. Despite the high incidence of a vascu-
lar aetiology, only one previous case of
internuclear ophthalmoplegia following
iatrogenic embolisation of the vertebro-
basilar system has been reported.2 We
report a case of unilateral internuclear
ophthalmoplegia following cardiac cath-
eterisation.
A 15-year old male - patient underwent

cardiac catheterisation for the investigation
of a suspected ventricular septal defect. The
procedure was performed under local an-
aesthesia by percutaneous puncture of the
right femoral vein. The foramen ovale was
patent, facilitating the passage of the cath-
eter into the left atrium. The catheter was
then advanced into the left ventricle via the
mitral valve. Left ventricular angiography
was performed by the injection of 60 mls
of "Hexabrix 320"* into the ventricle.
*(Hexabrix 320 is an ionised, iodinated
contrast agent, being a serile solution of
meylamine ioxaglate 39 3% w/v and sodium
ioxaglate 19-65% w/v containing 320 mg
iodine in combined form per ml.)
Ventricular septum profiles demonstrated a
small perimembranous ventricular septal
defect.
The patient reported no side effects dur-

ing, or immediately after the investigation.
However, the following day the patient
complained of horizontal diplopia. This
improved gradually after the next few days.
He was examined in the ophthalmology
department four days later, where he was

found to have a horizontal diplopia,
manifest on dextroversion. Further exam-
ination of his ocular movements revealed an
underaction and updrift of the left eye on
adduction, and nystagmus of the right eye
on abduction. A pronounced slowing of the
saccadic velocity in the left eye on dex-
troversion was also noted. The rest of the
examination including visual acuity, pupil
reactions and general neurological assess-
ment was normal. The patient was examined
one month later; he was now asymptomatic,
the eye movements having returned to nor-
mal except for a minimal underaction of the
left eye on adduction.

Disorders of ocular motility represent a
rare complication of cardiac catheterisation.
Indeed, Hildner et al3 in a review of the com-
plications in 600 adult patients who under-
went transbrachial left heart catheterisation,
failed to record any ocular motility prob-
lems. Thomas et at' have reported a case of
a partial third nerve palsy in a 42-year-old
male following retrograde cardiac cath-
eterisation.

Unilateral internuclear ophthalmoplegia
is most commonly associated with brain-
stem infarction.' Less common causes in-
clude demyelination, diabetes, systemic
lupus erythematosis, Wernicke's syndrome,
encephalitis, brainstem tumours,5 trauma6
and phenothiozine intoxication.7 Only one
previous case of iatrogenic embolisation as a
cause of internuclear ophthalmoplegia has
been reported. This report2 described the
sudden onset of unilateral ophthalmoplegia
following carotid angiography for the in-
vestigation of a parasellar lesion in a
27-year-old woman. A persistent primative
trigeminal artery connecting the carotid and
basilar systems was present, the posterior
communicating arteries being absent. In
common with the patient reported here, a
full recovery occurred within one month.
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The predictive value of 5 days CSF diversion
for shunting in normal pressure hydro-
cephalus

Sir: The literature gives many different crite-
ria for selection of patients with normal
pressure hydrocephalus who might benefit
from shunting. Apart from clinical criteria
and the CT scan findings,1 2 the most
reliable predictive tests are: 24-hour intra-
cranial pressure monitoring,34 infusion
test,5 isotope cisternography,6-8 and CSF
outflow conductance measurement.9 How-
ever, occasionally there are doubtful9 10 or
variant" cases, where the only test is to
observe the postoperative neurological sta-
tus. From the observation that any
improvement of the clinical picture is evi-
dent during the first postoperative days,' -12
we propose a simple, but invasive predictive
test. CSF drawings for five consecutive days,
with the opportunity to regulate the quan-
tity of CSF removed every 24 hours, may
predict with considerable precision whether
the patient will improve with later per-
manent shunt. A similar test was introduced
3 years ago by Wikkels et all2 who evalu-
ated their patient's psycometric and motor
capacities before and after lumbar puncture
and removal of 40-50 ml of CSF. They
found a close correlation between
improvement after lumbar drainage, which
started after 30-60 minutes and lasted
several hours, and improvement after a per:
manent shunt.
Twenty four hours after lumbar pressure

monitoring, we connected a lumbar catheter
(Thuoy needle No 16) to a drainage bag
hanging at the patient's side so that he
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could walk normally or remain sitting.
A flow-control-extension-set (DIAL-A-
FLOW, Abbott Laboratories, Chicago,
USA), similar to that for intravenous
infusion, enabled us to regulate the hourly
amount of CSF removed with considerable
precision. As the system used for intra-
venous infusion is set at 76 cm H20, we cal-
culate the flow rate of DIAL-A-FLOW by
inserting a No 16 Thuoy catheter into a bot-
tle of Ringer lactate solution held at height
of40 cm H20; the correction values are as in
the table.
The pressure of 40 cm H20 was chosen as

the average lumbar CSF pressure for
patients that could walk or stand up. During
the night and with bedridden patients, the
Flow-Control set was held 20-30 cm below
the level of the lumbar catheter. In this way,
every 24 hours we could safely, slowly and
continuously remove a given amount of
CSF, which differed from one patient to
another, according to the neurological sta-
tus and ventricular sign, or even the depth of
cerebral sulci, observed on the CT scan.

This method was used in 10 patients with
CT scan findings of normal pressure hydro-
cephalus of various aetiologies. Clinically
they had severe dementia and severe gait dis-
order; five of them were bedridden. The
duration of symptoms varied from 3 to 7
months. The daily CSF drainage varied
from 130 to 200 ml. Clinical evaluation was
assessed at the fifth day; improvement was
rated as poor, good or excellent taking into
account impressions of the family and medi-
cal and nursing staff; psychometric tests
were found to be useless. The first and most
important sign of reversing of the dementia
was reduction of hypokinesia with
improvement of facial expression. No com-
plication was seen (such as infection, head-
ache, subdural collection). Two patients
who did not improve with daily removal of
200 ml of CSF had a diagnosis of degener-
ative dementia and were not operated upon.
The other patients, whose improvement was
rated good or excellent, underwent a ven-
tricularoperitoneal shunt operation with a
medium-pressure valve. All the patients
operated upon continued to do well in the
follow-up.

Flow rate at 76 cm H20
Standard calibration
125 ml/h
100 ml/h
50 ml/h
20 ml/h
10 ml/h

The mechanism by which the shunt can

reverse the syndrome of normal pressure
hydrocephalus is poorly understood. Some
patients responsive to shunting may have no
change of ventricular size on CT scan, and
patients unresponsive to shunting can show
reduction of hydrocephalus. 13 Borgesen and
Gjerris9 state that there are two possible
actions of the shunt: (a) diversion and
removal from the ventricles of components
in CSF which can play a role in the prod-
uction of symptoms; (b) modification of
intracranial pressure. In the pathogenesis of
normal pressure hydrocephalus the follow-
ing aspects must be considered: (1)
Improvement after shunt is followed by an

increase in cerebral blood flow as demon-
strated by Tamaki, et al;'4 the same authors
gave evidence of deterioration of cerebral
haemodynamics when the shunt procedure
was performed in cases of degenerative
dementia; (2) The pathophysiology of all
cases of normal pressure hydrocephalus of
various aetiologic is a deficit ofCSF absorp-
tion as demonstrated by means of infusion
tests5 or the calculation of conductance to
CSF outflow.9
Once the chronic ventricular enlargement

of normal pressure hydrocephalus, whatever
the aetiology, has been extablished, CSF
production, which is normal or near normal
in normal pressure hydrocephalus'6 must
equal CSF absorption which is 500 ml/24
hours.'5 As the CSF is normally renewed
every 7 hours, the CSF in normal pressure
hydrocephalus, which is several times larger
in volume than normal, can only be renewed
every 24 hours or more at a formation-
absorption rate of 500 ml/24 hours. This
very slow CSF flow may alter CSF excretory
function' to cause accumulate unknown
metabolic substances which could play an

important role in the production of symp-
toms in NPH. The increase in cerebral blood
flow in the cases responsive to the shunt
might be secondary to improvement in neu-

ronal metabolism.
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Flow rate at 40 cm H20
Calibration through a No 16 lumbar catheter
10 ml/h
7, 8 ml/h
5 ml/h
2 ml/h
1, 7 ml/h
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