Wm gce,trlerocritical Neurocrit Care (2012) 16:139-144
il society DOI 10.1007/s12028-011-9624-6

PRACTICAL PEARL

Involuntary Craniofacial Lingual Movements in Intensive

Care-Acquired Quadriplegia

A. M. Cartagena * M. Jog * G. B. Young

Published online: 31 August 2011
© Springer Science+Business Media, LLC 2011

Abstract

Background The syndrome of involuntary craniofacial
lingual movements in the setting of acute intensive care-
acquired quadriplegia (critical illness neuromyopathy)
following sepsis-associated encephalopathy has not been
previously described. We suggest a localization and treat-
ment for this disabling condition.

Methods Three patients (2 female) from our center were
quadriplegic from critical illness neuromyopathy when
they developed involuntary craniofacial lingual movements
following sepsis-associated encephalopathy.

Results Extensive investigations failed to identify an
etiology for the abnormal movements. Movements were of
large amplitude, of moderate speed, and semi-rhythmic in
the jaw, tongue, and palate, persistent and extremely
bothersome to all patients. Injection with Botulinum toxin
type A was very beneficial.

Conclusions Involuntary craniofacial lingual movements
in the setting of flaccid quadriplegia following sepsis-
associated encephalopathy are consistent with focal cra-
niofacial brainstem myoclonus and constitutes a new
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syndrome. Botulinum toxin type A treatment maybe
helpful in treatment.
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Introduction

Abnormal involuntary cranio-facial lingual movements
(ICFLM) in the setting of acute ICU-acquired quadriplegia
(critical illness neuromyopathy) [1] has not been previ-
ously described. We report three patients who developed
abnormal movements of their jaw, tongue, and palate fol-
lowing severe sepsis, and multi-organ failure requiring
intensive care support. All patients went on to develop
flaccid quadriplegia diagnosed as critical illness neuromy-
opathy (CINM); eventually all patients developed ICFLM.
We describe each patient as well as a possible treatment for
this debilitating condition.

Case 1

A 50 year-old female was admitted to the ICU after she
overdosed on psychiatric medications: quetiapine, hydro-
morphone, and temazepam. On initial presentation she was
found to be hypotensive, febrile, and acidotic. Her initial
ICU course was complicated by multi-system organ failure,
severe sepsis, and delirium. By her second week in the ICU
her metabolic derangements began to clear but her
encephalopathy persisted and her speech became unintel-
ligible. It was during this metabolic improvement that both
a flaccid quadraparesis and abnormal cranio-facial lingual
movements were noted. Electrodiagnostic studies per-
formed 3 weeks after her presentation to hospital showed
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evidence of critical illness myopathy. Her delirium was
initially treated with haloperidol; maximum daily dose of
8 mg. Five days after exposure to haloperidol she began to
have abnormal face, tongue, and jaw movements (Video 1).
Haloperidol was discontinued and her movements did not
improve (Summary in Table 1).

Magentic resonance imaging (MRI) was obtained in to
diagnose a potential etiology for these movements. Find-
ings were non-diagnostic and felt to be representative of
posterior reversible encephalopathy syndrome (PRES)
(Fig. 1). These findings later improved (Fig. 2) and no
structural lesion was ever identified.

Several weeks later she remained in a persistent
quadriparetic state with uncontrollable ICFLM that were
very bothersome to her and her family. Various treatments
were tried including tetrabenazine, clonazepam, and val-
proic acid; after lack of success Botulinum toxin A (BoNT
A) was injected as a therapeutic agent with marked
improvement (Video 2). Several weeks after the initial
injection the movements returned.

Case 2

A 46-year-old male was initially admitted to a community
hospital for severe pancreatitis secondary to hypertriglyc-
eridemia. He developed multi-system organ failure and
rhabdomyolysis with a CK > 250,000 U/l (normal <
167 U/1). His condition rapidly deteriorated and he
required ventilatory support. While in the intensive care
unit (ICU) he had various complications including recur-
rent gastro-intestinal bleeding, acute renal failure requiring
hemodialysis, and a cardiac arrest. By his 11th day in the
ICU setting he was noted to have minimal response to pain
and poverty of movement. Electromyographic (EMG)
testing and nerve conduction studies (NCS) were consistent
with critical illness neuropathy/myopathy as the cause for
his flaccid quadriplegia. Approximately 4 weeks after his
diagnosis of CINM he developed abnormal jaw and tongue
movements (ICFLM) (Summary in Table 1).

His movement disorder was treated successfully with
BoNT A after therapeutic failure with benzodiazepines.
Again, several weeks after his initial injection his ICFLM
returned.

Case 3

A 45 year-old female was treated for gram negative sepsis
in the ICU. She had a history of breast cancer that had been
treated with chemotherapy and surgery. While on chemo-
therapy she developed febrile neutropenia, septic shock,
and acute renal failure. She eventually went into a coma-
like state requiring prolonged ventilator support. MRI brain
showed abnormal signal in the globus pallidi (Fig. 3). In
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the midst of her third week in the ICU she eventually
regained consciousness but was in a quadriplegic state. She
was diagnosed with CINM. It was approximately 2 weeks
after her onset of flaccid quadriplegia that a neurologic
examination revealed ICFLM (Table 1). After several
months the ICFLM persisted and a pseudobulbar affect
developed with mood swings of emotional lability
involving periods of persistent crying and then of perceived
happiness.

No treatment modality was initiated for her abnormal
movements.

Discussion

Our three cases share several features: (1) each patient
emerged from a septic encephalopathy quadriplegic from
CINM when the abnormal movements began—extensive
investigations did not identify a cause for their ICFLM; (2)
ICFLM were pseudorhythmic, continuous, large amplitude,
random, subsided with sleep, and were aggravated by stress
and anxiety; (3) ICFLM responded to BoNT A injections.
Only Case 1 had brief exposure to a dopamine blocking
medication (haloperidol); the movements however, were
not typical of and the exposure was too brief to produce
tardive phenomena. The hypothesis that these movements
may have been caused by a toxin such as an antibiotic was
also reviewed. These patients were on various courses of
antibiotics and a common one was not identified that fit
into the temporal pattern of their ICFLM presentation.
Moreover, myoclonus of this severity has not yet been
associated with antibiotics.

One case report was identified in the literature as
describing a locked-in-state and associated abnormal cra-
niofacial movements [2]. Duffy et al., described a 64 year-
old gentleman who developed tetraplegia and mutism after
a basilar artery thrombosis. A year after his presentation
“synchronous, involuntary movement(s) of soft palate and
tongue” were noted. The movements were further descri-
bed as “incessant” with variable intensity.

ICFLM localizes best to the brainstem and comes
closest to being described as segmental myoclonus. The
clinical impression of myoclonus is based on the rhyth-
micity and speed of the movements; furthermore patients
were conscious, aware of their surroundings, and had
intact eye movements. Neuroanatomically a lesion in the
ventral pons or lower brainstem would spare vertical and
horizontal ocular movements. An injury to a specific
cranial nerve (CN) is not in keeping with this clinical
presentation. An injury to CN 7 would not entirely
explain the motor involvement of the jaw (CN 5), the
tongue (CN 12), and the sternocleidomastoid and trape-
zius (CN 11). Case 3 also exhibited a type of eye
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Fig. 1 Case 1—Axial T2
weighted magnetic resonance
imaging (MRI). There is subtle
T2 hyperintensity in the left
thalamus, posterior fossa,
cerebral peduncles, basis pontis
and pontine tegmentum and in
the subcortical white matter of
both occipital poles

movement abnormality similar to ocular bobbing which
localizes to the pons. Although, another potential neuro-
anatomic localization for these myoclonic movements
could be the basal ganglia or specifically the globus
pallidi our group tends to favor the involvement of the
pons. The globus pallidi however, has been implicated in
myoclonus and palatal tremor and was abnormal in one of
our patients (Case 3).

Certainly an argument can be made for movement
disorders originating from the pons as this has been well
reported in the recent literature [2—7]. Bauer et al. in
1980 [5] initially described involuntary motor phenom-
enon seen in patients with locked-in-syndrome. These
patients were conscious, had vertical gaze spared, and
had various inexplicable movements and reactions such
as extensor and flexor spasms, mimicking pain and
crying reactions, and even screaming. Other motor phe-
nomena noted were whining, moaning, groaning, sighing,
and even yawning. In 2000 a case report by Dietrichs
et al. [3.], described jaw-opening dystonia secondary to a
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pontine lesion. Periodic limb movements during sleep
following a pontine infarct have also been reported [4].
Furthermore in addition to the report previously men-
tioned by Duffey et al., Lee et al. [6] describe another
patient with involuntary tongue movements following a
pontine stroke. The tongue movements were rhythmic
periodic contractions involving the whole tongue from
side to side with a sideward tongue deviation—these
movements also disappeared during sleep.

In summary the movements of ICFLM syndrome may in
fact be segmental brainstem myoclonus. In segmental
brainstem myoclonus the jerky involuntary muscle con-
tractions occur via contiguous segments of brainstem, and
have previously been described in association with brain-
stem injury [8, 9]. Although, in our patients there was no
structural brainstem injury on MRI we hypothesize that an
injury likely occurred as a consequence of severe metabolic
and septic injury. All patients suffered metabolic compro-
mise and cortical as well as brain stem structures are
vulnerable to such compromise.
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Fig. 2 Case 1—Axial T2
weighted magnetic resonance
imaging (MRI). Findings seen
on previous MRI are now
resolved

Fig. 3 Case 3—Axial T2 weighted magnetic resonance imaging
(MRI) and coronal fluid attenuated inversion recovery (FLAIR).
Focal signal change is seen in the globus pallidi; left worse than right
(arrows)

Sepsis-associated encephalopathy (SAE) is a term used
to describe multifocal brain dysfunction as a complication
of infection without evidence of direct brain infection [10].
Often patients with SAE will also have critical illness
neuromyopathy [10, 11]. The pathophysiology is thought to
be from ischemic, excitotoxic or oxidative stress, or acti-
vation of apoptotic mechanisms [12]. It is possible that
such injury occurred in our patients.

Although, the observed movements were localized to
the craniofacial region, quadriplegia may have fictitiously
hidden abnormal limb movements.

Conclusion

The development of abnormal involuntary movements
after severe critical illness has never been described. We
describe a new syndrome that is best characterized as
brainstem myoclonus. BONT A was beneficial in greatly
diminishing the speed and amplitude of these movements;
its facility of use, and lack of significant metabolic side
effects is such that it needs to be considered in treatment of
these complex disorders.
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