
was seen if coma was due to structural damage within 
the brainstem. Our data do not refute the observa- 
tion that in cases of acute metabolic coma, the coma 
itself may produce no short-term brainstem response 
abnormality. However, our data suggest that a high 
incidence of brainstem response abnormality may be 
seen in chronic metabolic imbalance, such as uremia. 
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“Apraxia” of eyelid 
opening: An 

involuntary levator 
inhibition 

Article abstract-Apraxia of lid opening was described by Goldstein and 
Cogan as “a non paralytic motor abnormality characterized by the patient’s 
difficulty in initiating the act of lid elevation.”,’ We studied six such patients 
with this finding accompanied by vigorous frontalis contraction and no 
evidence of ongoing orbicularis oculi contraction, dysfunction of the 
oculomotor nerve, or loss of ocular sympathetic innervation. Four patients 
had Parkinson’s disease or atypical parkinsonism, one had progressive 
supranuclear palsy, and one had Shy-Drager syndrome. At onset of ocular 
symptoms, mean age was 64years, and the mean duration of extrapyramidal 
symptoms was 9.7 years. By definition, the motor system must be intact in 
any apraxia. Therefore, this disorder of lid opening in patients with extra- 
pyramidal motor dysfunction is not an apraxia, but rather involuntary 
levator palpebrae inh ib i t ion  of supranuclear origin. 
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Frederick E. Lepore and Roger C. Duvoisin 

Disruption of supranuclear control of the 
levator palpebrae and orbicularis oculi can make it 
impossible for a person to open the eyes. The most 
common supranuclear disorder of eye opening is es- 
sential blepharospasm, seen alone or with con- 
traction of other facial muscles in the Meige 
syndrome.’ Bilateral “cerebral” ptosis, with no in- 

volvement of sympathetic or oculomotor nerve path- 
ways, can hamper eye opening after unilateral or 
bilateral hemisphere infarction.’ Also, Cogan and 
Goldstein,’ drew attention to apraxia of lid opening: 
“a non paralytic motor abnormality characterized by 
the patient’s difficulty in initiating the act of lid 
elevation.” They found only three reported cases to 
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Figure 1. Patient is unable to  ful ly  open his eyes despite 
marked frontalis contraction. Note  associated opening of 
mouth. 

supplement four of their own. 
We have studied six patients with the following 

combination: (1) transitory inability to initiate lid 
opening; (2) n o  evidence of ongoing orbicularis oculi 
contraction, such as lowering of the brows beneath 
the superior orbital margins (Charcot’s eyebrow sign 
of blepharospasm)-‘; (3) vigorous frontalis con-  
traction during periods of inability to raise eyelids; 
and  (4) no oculomotor or ocular sympathetic nerve 
dysfunction and no  ocular myopathy. 

Case reports. Patient 1. For 10 years, a 59-year-old man 
had been treated for Parkinson’s disease. He had taken 
carbidopa-levodopa with benefit for 6 years, followed by 
recurrence of bradykinesia. For the last 2 years, he had 
noted an increasingly frequent inability to open his eyes. 

Examination revealed an alert and cooperative bedrid- 
den man with marked bradykinesia and resting tremor. 
Confrontation fields were full. Ocular ductions were full, 
and orthophoria was present. There were no abnormalities 
of fixation, saccades, pursuit movements, suppression of 
the vestibulo-ocular reflex, or optokinetic nystagmus. 
There was no spontaneous nystagmus. Pupils were 3.5 mm 
and reacted to light. Convergence was poor. After eye clo- 
sure, he could not open his eyes for 20 to 30 seconds. 
Despite marked frontalis contraction with eyebrows well 

above the superior orbital rim, the eyes would remain 
closed until the upper lids slowly elevated. A t  times, the 
patient opened his mouth to facilitate eye opening (figure 
1). 

Comment.  When unable to open his eyes despite vig- 
orous frontalis contraction, the patient would open his 
mouth. This strategy had been noted by Goldstein and 
Cogan,,’ and it has been stated that “increased levator 
tonus may normally accompany wide opening of the 
mouth.”5 

Patient 2. This 51-year-old man had progressive slowness 
of bodily movement for 7 years with loss of finger dexterity, 
retropulsion, difficulty focusing his eyes, dysphagia, and 
dysarthria. 

Examination disclosed a slow, broad-based gait. Rapid 
alternating movements were performed slowly, and inten- 
tion tremor was present. Tendon jerks were active and 
symmetric. His headwas flexed, and he spoke in a slow, soft 
monotone. Horizontal versions of the eyes were full, but 
there was limited vertical excursion that improved when 
the vestibulo-ocular reflex or Bell’s phenomenon was elic- 
ited. Saccades were slow, pursuit movements were intact, 
and fixation was normal. End-point nystagmus was pres- 
ent symmetrically, and there was faulty suppression of the 
vestibulo-ocular reflex. Pupils were equal and reacted to 
light. The fundi were normal. Spontaneous blinking was 
decreased. After voluntary eye closure, his eyes remained 
closed for seconds despite vigorous frontalis movements 
and no apparent orbicularis oculi contraction. 

C o m m e n t .  The  combination of progressive su- 
pranuclear palsy (PSP) and apraxia of eye opening in this 
patient was also reported in three of eight patients with 
PSP by Dehaene.6 Some of the sporadic eye-opening diffi- 
culty could be due to the constant loss of voluntary upward 
gaze, preventing the increased levator tone normally asso- 
ciated with contraction of the superior rectus muscle.’ 

Patient 3. A 64-year-old man was seen after 25 years of 
atypical parkinsonism and violent behavior. Although pre- 
viously treated with haloperidol and thiothixene, his 
bradykinesia and gait disorder persisted despite treatment 
with carbidopa-levodopa exclusively. 

He was dysarthric and had impassive facies. Bradykine- 
sia and cogwheeling tone were present without resting 
tremor. Gait was narrow based, but there was retropulsion. 
Posture was erect. Intention tremor was present, and infre- 
quent myoclonic movements of the arms were noted. Ten- 
don jerks were diminished, and there were bilateral 
Babinski responses. Ocular movements were full with nor- 
mal saccades and jerky pursuit movements. There was no 
spontaneous nystagmus, and fixation was normal. There 
was abnormal suppression of the vestibuio-ocular reflex. 
On voluntarily closing his eyes, the patient would spo- 
radically be unable to open them despite vigorous frontalis 
contractions (figure 2). Prolonged upward gaze would in- 
duce a slow descent of the globes and upper lids, followed by 
a period of inability to open his eyes. Edrophonium did not 
alter the duration or frequency of these episodes. 

Comment.  Although this patient with atypical parkin- 
sonism was intermittently unable to open his eyes after 
volitional eye closure, upward gaze was invariably followed 
by transient immobility of the levator. As in patient 2, a 
supranuclear vertical gaze disturbance was associated with 
levator dysfunction. 
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Figure 2. Intermittent inability to raise eyelids is 
induced in this patient after looking upward. 

Figure 3. Prominent frontalis contraction will not open 
eyes of this patient with transient bilateral levator 
inhibition and blepharochalasis 0s. 

Patient 4. This man, at  age 60, noted onset of gait diffi- 
culties and slowing of movements. A year later, he became 
impotent, and his blood pressure was low. Because of uri- 
nary incontinence, a suprapubic catheter was used. His gait 
gradually deteriorated, and he began having syncopal epi- 
sodes; orthostatic hypotension was documented. A t  age 67, 
he was confined to bed and chair. Medications included 
carbidopa-levodopa and benztropine mesylate. 

Examination disclosed severe rigidity, bradykinesia, 
and low dysarthric speech. Reflexes were normal. There 
was no tremor. Ocular movements were full with normal 
saccades and no nystagmus. Pupils were 3.5 mm and slug- 
gishly reactive. After eye closure, he could not voluntarily 
open his eyes. CT showed dilation of the third and fourth 
ventricles, enlargement of the prepontine and perimesen- 
cephalic cisterns, and prominent cerebellar folia and mild 
cerebral cortical atrophy. 

Comment. This patient had apraxia of eyelid opening 
and Shy-Drager syndrome. Although atrophy on CT was 
not exclusively restricted to the rostral brainstem, this 
region was implicated in another supranuclear disorder of 
eye opening, blepharospasm.’ 

Patient 5. A 59-year-old man became mildly ataxic after a 
left lateral medullary infarct. He recovered with minimal 
residual deficits, but 3 years later began to fall frequently. 
At age 63, he had immobile facies, cogwheel rigidity, and 
shuffling gait. He has had sporadic difficulty opening his 
eyes after they have closed involuntarily in bright light. At 
times, he could open his eyes only by prying the lids apart 
with his fingers. No improvement of mobility or eye open- 
ing was noted with carbidopa-levodopa. 

Examination revealed a severely impaired gait and 
retropulsion. Succession movements were slowed, and 
there was only minimal tremor of the hands. Tendon re- 
flexes were normal. The optic disks were normal. Volun- 
tary upward gaze was reduced, and upward excursion 
increased with oculocephalic testing. Fixation, pursuit 
movements ,  a n d  saccades were normal .  Mild 
blepharochalasis was present on the left. The patient was 
intermittently unable to raise his eyelids despite con- 
traction of the frontalis (figure 3). Convergence was poor, 
and the glabellar reflex was persistent. There was abnormal 
suppression of the vestibulo-ocular reflex. CT showed mild 

dilation of the third ventricle, prominence of the perimes- 
encephalic cisterns, and calcification of the basal ganglia. 

Comment. A supranuclear disorder of both upward gaze 
and eye opening was seen in this patient with atypical 
parkinsonism and lateral medullary infarction. CT re- 
vealed rostral brainstem atrophy, less severe than in pa- 
tient 4. 

Patient 6. For 5 years, this 80-year-old woman had im- 
paired movement of the right arm. The movements became 
slower, and she had difficulty cooking and dressing, despite 
treatment with carbidopa-levodopa. For 2 years, she had 
sporadic inability to open her eyes. 

Examination revealed a fixed smile and soft dysarthric 
speech. Her gait was broad based with short steps and 
decreased arm swing. There was no tremor, but marked 
rigidity of the neck was present. The tendon jerks were 
symmetric, and plantar responses were flexor. A glabellar 
sign was present. The optic fundi appeared normal. Ocular 
movements were full with normal saccades, but pursuit 
movements were jerky. Small-amplitude nystagmus was 
seen at  the extremes of lateral gaze, and fixation could not 
be maintained for more than 10 seconds. Bell’s phenome- 
non was absent. The pupils were 4.5 mm OD and 5.0 mm 
with an oval shape on the left. The pupils did not react to 
light but did constrict after instillation of 1h% pilocarpine 
hydrochloride. Sporadic contractions of the orbicularis 
oculi were much greater on the right. When she attempted 
to open her eyes, the right orbicularis oculi showed sus- 
tained contraction while the left eye remained closed, de- 
spite relaxation of the orbicularis and ongoing contraction 
of the frontalis muscles (figure 4). CT was normal. 

Comment. This patient with atypical parkinsonism 
demonstrated a striking transition from bilateral blepharo- 
spasm to right-sided blepharospasm and apraxia of eyelid 
opening on the left. Although this patient did not strictly 
meet our criteria for apraxia of eyelid opening because 
there was still blepharospasm, she demonstrated that these 
two signs may coexist. 

Discussion. These six patients with a distinctive 
disorder of eyelid opening had extrapyramidal dis- 
ease that required t r e a t m e n t  w i t h  carbidopa- 
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Figure 4. Top frame: bilateral involuntary orbicularis 
contraction is succeeded by (bottom frame) persistent 
orbicularis contraction OD and inability to open 0s 
despite relaxation of orbicularis and frontalis 
contraction on the left. 

levodopa or anticholinergic medication. One patient 
had Parkinson’s disease; three had atypical parkin- 
sonism (probably representing multiple system atro- 
phy); one had progressive supranuclear palsy, and 
one had Shy-Drager syndrome. Goldstein and 
Cogan’s four patients also had evidence of extra- 
pyramidal disease.:3 Although only one of their pa- 
t i e n t s  had supranuclear  l imi t a t ion  of eye 
movements, three of our six patients had su- 
pranuclear vertical gaze palsies. A t  the onset of 
ocular symptoms, our patients’ mean age was 64 
years, and the mean duration of extrapyramidal 
symptoms was 9.7 years. 

Although Goldstein and Cogan adhered to termi- 
nology of an older literature8 to designate “apraxia” 
of lid opening, “apraxia” may be an inaccurate term. 
Heilman and Valenstein9 stress that although “basal 
ganglia disease may interfere with the performance 
of skilled movements, the resulting abnormalities of 
movement are not considered to be apraxia.” The 
extrapyramidal diseases in our patients disqualify 
their eye-opening disorders from consideration as an 
apraxia because the motor system was not intact. 
Additionally, none of our patients had evidence of 
buccolingual or facial apraxia, and patients with fa- 
cial apraxia do not typically manifest disorders of eye 
opening.I0 Wray regarded this disorder as an 
“akinesia of lid function,”I0 but since these patients 
have a specific and transient inability to contract the 
levator palpebrae, it would be more accurate to con- 
sider the disorder an involuntary levator palpebrae 
inhibition of supranuclear origin. 

How parkinsonism disrupts supranuclear control 
of eye opening requires elucidation. Although par- 

kinsonian patients have mild supranuclear disorders 
of extraocular motility,” infrequently they may have 
more marked ocular motor deficits.I2 Similarly, 
many patients with Parkinson’s disease have sub- 
clinical dysfunction of levator inhibition, as demon- 
strated by the prolonged period of electrical 
inactivity between the orbicularis twitch and the 
levator contraction at  the end of a voluntary blink.13 
This dysfunction may be augmented for unknown 
reasons until it becomes clinically apparent as invol- 
untary levator inhibition. The association of Parkin- 
son’s disease and disorders of eye opening gains 
credence because apraxia of eyelid opening was seen 
in three of four patients with parkinsonism induced 
by l-methyl-4 phenyl-1,2,5,6-tetrahydropyridine 
(MPTP)-a substance causing neuronal destruction 
and Lewy body production in the human substantia 
nigra.I4 

Are there any common elements in involuntary 
levator inhibition and the other supranuclear disor- 
ders of eye opening? Our patient 6 simultaneously 
exhibited blepharospasm and apraxia of eyelid open- 
ing. Although this simultaneous occurrence is un- 
common, the sequence of these two clinical signs was 
described in essential blepharospasm by Boghen? 
“There may be difficulty with lid opening even after 
active contraction of the orbicularis muscle has 
ceased.” Additionally, facial nerve section for bleph- 
arospasm may be followed by complete paralysis of 
the orbicularis oculi, yet the eyelids remain closed.16 
Although focal contraction of the pretarsal portion of 
the orbicularis oculi might mimic levator dysfunc- 
tion, it appears more likely that there is frequently a 
component of involuntary levator inhibition in pa- 
tients with essential blepharospasm. Although 
blepharospasm and involuntary levator inhibition 
are both marked by sporadic eyelid closure, the 
former can be distinguished by eyebrows lowered 
beneath superior orbital margins by contraction of 
the pretarsal, preseptal, and orbital fibers of the or- 
bicularis oculi, whereas the latter consists of eye- 
brows elevated by frontalis action and no contraction 
of orbicularis. In contrast to the phasic episodes of 
involuntary levator inhibition in our patients, or in 
association with blepharospasm, continuous inhibi- 
tion might account for persistent “cerebral ptosis” 
with difficulty initiating lid elevation seen with cor- 
tical disease.I7 

The neuroanatomic basis of apraxia of eyelid 
opening remains to be clarified. Nashold and GillsI8 
reported sporadic loss of volitional eye opening in a 
patient with a stereotactically placed thermal lesion 
of the prerubral fields of Fore1 H and red nucleus. It is 
uncertain whether this eyelid disorder was due to the 
lesion placed 3 months earlier or simply part of the 
progression of the involuntary movement disorder. 
Although rubral or prerubral involvement is not spe- 
cifically demonstrable, two of our patients had ros- 
t ra l  brainstem atrophy on CT.  Since both 
corticobulbar and extrapyramidal systems control 
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tonus of the levator ~alpebrae,~ we presume that the 
extrapyramidal component was disrupted in our pa- 
tients. Similarly, blepharospasm is often seen in par- 
kinsonism (especially postencephalitic), and 
extrapyramidal dysfunction may be a factor in this 
possibly related supranuclear disorder of lid opening. 
However, supranuclear control of eyelid opening can 
be compromised by pyramidal motor-system disease, 
as demonstrated in cases of cerebral ptosis with no 
evidence of basal ganglia disease.*J7 Further study is 
needed to determine the circumstances in which a 
levator subnucleus deprived of corticobulbar or ex- 
trapyramidal input causes the signs of involuntary 
levator inhibition. 

Accidental 
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Article abstract-An otherwise healthy 28-year-old quadriplegic patient 
was admitted to the hospital with a core temperature of 76 O F  secondary to 
accidental hypothermia. Her neurologic disability was detrimental to ther- 
moregulation by decreasing her ability to shiver actively and to vasocon- 
strict. The relationship between shivering and thermoregulation is 
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Philip Altus, MD; Jack W. Hickman, MD; and H. Juergen Nord, MD 

In accidental hypothermia, body core tem- 
perature falls below 94 O F  (34.4 "C) after exposure to 
environmental cold. Most are elderly victims, who 
are susceptible and vulnerable to the fatal effects of 
hypothermia because they cannot shiver actively. In 
usually warm climates, poorly insulated housing and 
unexpected cold weather may be hazardous. We re- 
cently cared for a young quadriplegic patient who 
suffered from accidental hypothermia. 

In April 1983, this 28-year-old woman suffered a 
C-4 fracture in a motor vehicle accident and was left 
quadriplegic. She remained at home in Florida at- 

tended by her grandmother. On the day before ad- 
mission, her home heater malfunctioned when 
Tampa's low temperature was - 7.2 "C. On the day 
of admission, a visiting health nurse found her con- 
fused, disoriented, hypotensive, and bradycardic. On 
admission, her rectal temperature was 24.4 "C, pulse 
was 30 beats per minute and regular, and blood pres- 
sure was 110/80 mm Hg. Examination showed clear 
lung fields, quadriplegia, and decubitus ulcers on her 
right calcaneus and left malleolus. She was disori- 
ented but awake. 

Laboratory values included a hemoglobin of 16.7 
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