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conditions. In fact, both the patients reported in this
paper had received diphenylhydantoin (DPH) and
phenobarbitone for the control of seizures and in
both the DPH levels were above the usual thera-
peutic levels at the time the caloric testing was
carried out. In the first patient, with a right hemi-
spheral lesion, no horizontal eye movements were
elicited until the third day, at which time eye move-
ments of only 5° in each horizontal direction could
be elicited, but on the fourth day oculocephalic and
caloric tests produced tonic ocular deviation to
the right but only 5° to the left. Subsequently, as
diphenylhydantoin levels fell, a full range of ocular
movements was achieved. In the second patient,
eye movement was symmetrically depressed until the
fifth day, when voluntary movements were full and
serum DPH levels were in the therapeutic range. We
have repeatedly observed DPH to be a vestibular
depressant so that in many patients with levels of
DPH in the range of 2.0 ptg/ml or above the vestibular
reflexes were inhibited. As the authors of the present
article point out, Orth et al. in 1967 described non-
comatose patients intoxicated with combinations of
DPH and phenobarbitone who lost all external eye
movements. It would be our interpretation of the
authors' observations that both their patients
suffered from Dilantin and barbiturate induced
vestibular depression and that in case 1 it was more
marked on caloric stimulation of the right ear
because metabolic suppression of that vestibular
pathway was added to loss of facilitation from the
left hemisphere. In patients with massive supra-
tentorial damage, caloric responses are sometimes
transiently absent or depressed when the ear contra-
lateral to the hemispheral lesion is irrigated with
cold water (Plum and Posner, 1966, 1972).
The above considerations emphasize the need for

the accurate use and appraisal of vestibulo-ocular
and oculocephalic reflexes in the differential diag-
nosis of coma. There is ample evidence to suggest
that, in the absence of metabolic suppression of
vestibular function, absent oculocephalic and
vestibulo-ocular reflexes imply destructive lesions of
the lower brain-stem. If these reflexes are absent
several hours after the insult in non-drugged patients
suffering acute trauma or anoxia, the outlook is
grave. The physician testing oculocephalic and
vestibulo-ocular reflexes must combine the informa-
tion gleaned from them with the remainder of the
neurological findings and must always be aware of
the possibility that the patient has received vestibular
depressant drugs or the rare possibility that the
patient may have absent vestibular reflexes from a
previous peripheral illness. Given these caveats, we

have found the reflexes to be an extremely accurate
index of the nature of the lesion in comatose patients
and in prognosticating the outlook after acute
cerebral injuries.
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SIR,-We can only agree with Plum and Posner's re-
emphasis of the major point in our paper-that
acute supratentorial lesions do not routinely cause
loss of vestibulo-ocular reflexes unless there is
secondary structural brain-stem damage or metabolic
depression of the vestibulo-ocular pathways. In the
former instance, the loss of these reflexes is irrevers-
ible. Our patients recovered. This premise is stated
in the synopsis, 'Absence of vestibulo-ocular reflexes
is attributed to a combination of acute cerebral
damage and anticonvulsant drugs' and the next to
last paragraph '. . . we cannot attribute the loss of
vestibulo-ocular reflexes in our patients to the
cerebral lesions alone'. We feel that we are warranted
in assuming that even the naive reader will read the
synopsis if not the entire article.
Plum and Posner point out that blood levels of

anticonvulsants in our patients were above the
accepted therapeutic range. Blood levels comparable
with those in our patients are not uncommon in
people receiving anticonvulsant therapy. Profound
ocular motility disturbances are not routinely
observed. It is noteworthy that in both of our
patients significant recovery of eye movements
occurred while 'toxic' blood levels were unchanged,
and even increased. We interpret the initial absence
of vestibulo-ocular reflexes as a diaschisis, the result
of acute withdrawal of supratentorial cerebral
facilitation. The specific combination of supra-
tentorial injury and anticonvulsant therapy resulting
in reversible loss of vestibulo-ocular reflexes in
these patients was extraordinary and in no way
obviates the necessity for routine testing of these
reflexes in appropriate situations.
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