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Clinical Brief

Pediatric stroke can have varied presentations and locked-in
syndrome is one of the rarer presentations,1 with no pediatric
cases previously reported from India. First reported by Plum
and Posner,2 the first case of the syndrome in children was
reported by Golden et al,  in 1976.3 Anatomically the lesion is
confined to the ventral pons, and the posterior region, which
has the reticular activating system, is uninvolved. As a result,
patient maintains sleep-wake cycle and consciousness, but
typically has a quadriparesis and expressive aphasia. Patients
retain vertical eye movement, facilitating non-verbal
communication.4 Locked-in syndrome (LIS) is frequently
preceded by a hemiparesis (‘herald hemiparesis’) and
convulsions, thereby leading to a misdiagnosis of cortical
involvement.5,6 A high index of suspicion initial, can predict
the onset of a later life threatening illness. If diagnosed at the
right stage, the patient can be started on therapy with
reasonably good results. We herein present the clinical findings
and course of illness of a pediatric patient.

REPORT OF CASE

A 10-year old, developmentally normal female child presented
with chief complaints of 5-6 episodes of vomiting followed by
unconscious for 30 minutes, three days prior to admission. She
continued to be drowsy since then and on the third day,
parents noticed that the patient could not turn in bed. She was
then brought to the hospital and on examination had stable

vital parameters and a normal fundus picture. Neurological
examination revealed a child with normal higher mental
functions, no cranial nerve deficits, and a left-sided
hemiparesis with hypotonia, normal deep tendon reflexes and
left-sided extensor plantar response. There were no sensory
deficits but cerebellar signs in the form of hypotonia,
nystagmus and truncal ataxia were present. There were no
features of raised intracranial pressure. In view of the rapid
onset of the neurological deficit, a diagnosis of stroke was
made. A computed tomography (CT) scan at admission did
not reveal any abnormality. An MRI with an MRA was
planned but could not be done immediately in view of logistic
problems. Investigations for stroke were planned pending MRI
confirmation.

During the hospital stay over the next three days, there was
no more vomiting, her ataxia improved and the hemiparesis
became more obvious. On day 4 of hospital stay, the patient
had an episode of abnormal laughter without provocation
and with non-responsiveness, lasting 30-45 seconds, followed
by an inability to move all 4 limbs with complete loss of
spoken language. Neurological examination revealed motor
aphasia with a weak gag reflex and quadriparesis. The child
could respond only by blinking or some horizontal
movements of her eyes. There was no bladder or bowel
involvement. Thus, a clinical diagnosis of a locked-in state was
made.

An MRI done on the 5th post-admission day revealed areas
of hypointensity involving the ventral pons, middle cerebellar
peduncle and cerebellum on T1 images and hyperintensity
on T2 images. Diffusion weighted images also revealed
hyperintensity in the same areas (Fig.1a). An MRA
revealed non-visualization of the left vertebral artery, the
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basilar artery and its various branches suggestive of a
complete occlusion by a thrombus; the possibility of an
underlying vasculitis could not be excluded (Fig.1b). A
digital subtraction angiography was planned to evaluate
for vessel pathology, but could not be done due to lack of
parental consent. A complete blood count with a
peripheral smear, serum iron studies, lipid profile, Serum
C3, ANA, coagulation profile (PT, PTT, Proglobac C),
antiphospholipid antibody, RA Factor, echocardio-
graphy, chest X-ray, and urinary homocystiene were with
in normal limits.

Following the MRI, the Patient was started on low

DISCUSSION

The annual incidence of pediatric stroke is estimated to be
around 10.7 cases per 100,000 children per year.8 Among the
causes of pediatric stroke, occlusion of the basilar artery in is
rare, and the locked-in presentation still rarer.1 Two recent
reviews of literature have yielded less than 15 cases of locked-
in syndrome (LIS) in children.1,9 No previous Indian report of
locked-in syndrome (LIS) exists in the literature, although
basilar artery occlusion has previously been reported in a 16-
year old girl.10

LIS refers to the condition in which patient retains
consciousness and cognition but is unable to move or
communicate because of severe paralysis. It results from
bilateral destruction involving rostral and middle pontine
segment, interrupting the descending corticospinal and
corticobulbar pathways. Lack of involvement of the
mesencephalon permits preservation of convergence and eye
movements in the vertical plane. Bauer, et al,11 in 1979,
classified LIS into three categories: the ‘classical’ variety,
which includes patients with all characteristics of LIS as
described before, the ‘incomplete’ category, which resembles
the classical variety, except that patients have other
voluntary movements besides upper eyelid and vertical eye
movement; and the ‘total’ variety, which includes patients
who are completely motionless and unable to communicate.
According to this classification, our patient had incomplete
locked-in syndrome, as she had partial horizontal eye
movements in addition to upper eyelid and vertical eye
movements. To maintain consciousness, the bulk of the
rostral pontine tegmentum must be spared. Severe peripheral
nervous system involvement as in Gullain Barre syndrome
and myasthenia gravis can occasionally lead to a locked-in
state. This condition needs to be differentiated with
conditions like vegetative state, akinetic-mutism, and
minimally conscious state. The most common cause of LIS is
ventral pontine infarction due to basilar artery obstruction.
Other causes include pontine hemorrhage, brain stem
trauma, pontine tumor, central pontine myelinosis, pontine
abscess and multiple sclerosis. The leading cause of basilar
artery occlusion in children is vertebral artery dissection,12

with a history of trivial neck/head trauma being elicited in
quite a few patients. Such a history was not available in this
child. The site of basilar artery occlusion in majority of the
children presenting with a LIS is the mid-third of the artery.1

The site of BA occlusion is important as it has been correlated
with the outcome in adults; more distal the occlusion, less
favorable is the outcome.13 When the occlusion is located at
the proximal part of basilar artery, there is a better chance for
good outcome mainly due to the preservation of the blood
flow into the brainstem.13 Motor recovery in LIS is assessed by
Patterson and Grabois classification7 and was assessed to be
grade 3 (Moderate recovery: moderate motor return,
independence in some but not all ADLs) in this patient, 12
weeks after onset. The involvement at the proximal part
possibly explains the good outcome in this child.

Fig. 1(a). Axial T2W MR image showing hyperintense areas in the
pons, middle cerebellar peduncle and the left cerebellar
hemisphere.

Fig. 1(b). MR angiogram showing non-visualization of the left
vertebral artery, basilar artery and its branches,
suggestive of vascular occlusion.

molecular weight heparin and warfarin. She has been
followed up for three months and has shown
considerable improvement in her aphasia and
quadriparesis (Category 3, Patterson and Grabois
classification7).
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Two ‘classic’ pitfalls have been reported to be responsible
for delayed diagnosis of LIS patients viz., hemiparesis and
convulsions. The hemiparesis was mistakenly interpreted as
cortical in origin by us, as has been commonly reported both
in children and adults with acute basilar artery occlusion.1,5,6

The hemiparesis associated with basilar artery occlusion has
been referred to as ‘herald hemiparesis’ and is presumably
because the growing thrombus blocks the orifices of the
paramedian basilar branches first on one side of pons (and
several hours later on the other side).5 There are many minor
accompanying brainstem signs, the recognition of which
will arouse the suspicion leading to a correct interpretation.
Some of these are: unduly severe dysarthria, transient
diplopia, bilateral extensor plantar responses, slight
cerebellar dysmetria in the contralateral arm and leg, etc.5

Convulsive movements at the onset can be either unilateral or
bilateral.6 Pathological laughter (fou rire prodromique) has also
been reported previously to herald the development of a
brainstem stroke as a result of basilar artery occlusion.14

Management of acute basilar artery occlusion (BAO) is by
recanalisation using intraarterial fibrinolysis.9 Only 5 of the
previously reported 10 pediatric patients had received
primary endovascular treatment. The same was not an
option for us due to delayed diagnosis and the parental
refusal for continuing management. The outcome of locked-
in syndrome with basilar artery occlusion for patients who
receive conservative treatment is grim, with most remaining
locked-in or with severe neurological impairment.1 In early
literature, mortality was estimated at 60%, being greatest in
the first four months and higher in patients with vascular
insult than non-vascular causes.7 Survivors tended to be
younger at age of onset. Earlier rehabilitation and more
effective nursing care have been reported to reduce mortality
from acute locked-in syndrome.15

Rosman et al.1 recently presented three cases and reviewed
37 previous cases of basilar artery occlusion in children <18
year (31 males and 9 females), with locked-in presentation in
10 (8 males, 4-13 yr age; 2 females, both 18 yr old). The BAO
was associated in these 10 LIS cases with cyanotic CHD in 2,
trauma in 1, factor V leiden heterozygosity in 1, and
unknown causes in 5. Our patient was much younger than
the reported female patients and did not have any evidence
of these etiologies. The mode of onset of neurological
symptoms in BAO is acute with neurological symptoms
without precedent in 60%,  and the rest having a history of
transient premonitory phenomenon for less than 1 month.1

The most common presentation of BAO was hemiparesis
and abnormal movements (misinterpreted as seizures in
36%). CT scans in 23% (5 of 22, in whom it was done) were
normal in the initial phase, and MRI was abnormal in 100%
of the cases (done in only 11 patients), as was the case in our
patient. Most patients with LIS had some useful recovery,
though the outcome ranged from mild quadriparesis (1 case),
to persistent LIS 4 years later (1 case), to death from a
secondary cause after a prolonged locked-in state (1 case).1

Locked-in syndrome has been infrequently reported from
pediatric patients because of the rarity of the condition itself,
the vague and non-specific symptomatology, and the
difficulty in separating it from other conditions associated
with altered sensorium. Although rare in its occurrence, it is
important that this condition not be overlooked. This case-
report serves to emphasize the clinical features and also
underscores the clinical pitfalls in making an early
diagnosis. The prognosis is poor but early intra-arterial
fibrinolysis and early intensive multi-disciplinary
rehabilitation may aid recovery to a large extent.
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