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Abstract

We describe a case of severe neuroexcitatory reaction with hyperthermia after administration of propofol in a 43-year-old
patient suspected of a relapse of sarcoidosis who underwent bronchoscopy. This resulted in a lengthy stay in intensive care and
long-term neuropsychological impairment. A review of the literature shows that severe neuroexcitatory symptoms (seizure-like
phenomena, abnormal hypertonic, and/or jerky movements) occur rarely after propofol administration and may be life-
threatening. Due to the paucity of data, the treatment is mostly empirical. The diagnosis can also be delayed owing to under-
recognition. We conclude that health practitioners who frequently use propofol should be aware of this specific manifestation of
drug toxicity, which albeit rare can be devastating for the patient.
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Case Presentation

A 43-year-old patient of Eritrean origin, diagnosed in 2014 with
sarcoidosis leading to restrictive lung disease and a voluminous
mediastinal lymphadenopathy is admitted to hospital in August
2017 after she presents to the emergency room with a 24-hour
fever of unknown etiology. Of note, she was untreated for her
sarcoidosis due to severe side effects of all previous immuno-
suppressive agents including glucocorticoids, azathoprine,
methotrexate, and mycophenolate. She is currently on Losartan
50 mg, Febuxostat 40 mg, and Calcitriol 25 pg twice weekly.
An infectious process is ruled out with large microbiological
and molecular investigations. A chest and abdominal computed
tomography (CT) reveals worsening of the lymphadenopa-
thies, suggesting a relapse of sarcoidosis. Therefore, a diagnos-
tic bronchoscopy with lung and lymph node biopsies is
planned. The procedure is performed under conventional gen-
eral anesthesia with propofol (approximate dosage 750 mg over
90 minutes), remifentanil (435 micrograms), and rocuronium.
The bronchoalveolar lavage is within normal limits,
whereas the transbronchial biopsies and lymph node needle
aspirations show noncaseating granulomas without malignant
cells, confirming the diagnosis of sarcoidosis. At the end of
the procedure, the patient opens her eyes on command and

shows a cough reflex on the endotracheal tube. She is extu-
bated but rapidly loses contact and develops an abnormal and
rapid increase in muscle tone accompanied by psychomotor
agitation and loss of urine. A brain CT and magnetic reso-
nance imaging show only known subcortical white matter
lesions in the context of probable neurosarcoidosis (Figures 1
and 2: TSE-T2 axial and T2 TIRM DF coronal images on
day 11 showing signal abnormalities involving the retro-
atrial white matter). The cerebrospinal fluid shows a mark-
edly increased protein content (1320 mg/L, normal reference
<450 mg/L) with a normal cell count. A few hours later, she
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Figure |. Turbo-spin echo T2 weighted images on day || showing
signal abnormalities (arrowheads) involving the retro-atrial white
matter.

Figure 2. T2 turbo inversion recovery magnitude dark fluid coronal
images on day || showing the same white matter lesions.

develops a high fever and decrease in oxygen saturation,
prompting her transfer to the intensive care unit (ICU),
where she is reintubated. The electroencephalogram (EEG)
demonstrates a moderate nonspecific encephalopathy without
epileptic activity (Figures 3 and 4: Selected EEG recording
snapshots on day 4 without sedation and 11 under midazo-
lam). Values of creatine kinase (CK) and thyroid-stimulating
hormone (TSH) are within normal limits and repeated blood
cultures fail to show any bacteremia. A trial with biperidene
has no effect on the patient’s neurological state.
Hyperthermia is persistent despite maximal intravascular
cooling through a Coolguard device, with temperature values
around 39 °C. The neurological status is characterized by a lack
of any contact or ocular pursuit, with normal pupillary reflexes
and a weak oculocephalic reflex. There is also diffuse muscular
rigidity (without frank opisthotonos) and hyperreflexia with
provoked clonus in all 4 limbs (Supplemental Digital Content:

video I showing a severe rigidity, clonus, and polykinetic
reflexes). No autonomic lability is observed, with values of
blood pressure ranging from 100/60 to 140/80 mm Hg and heart
rate from 100 to 120 bpm. Immunological investigation and
muscle biopsy are inconclusive and only confirm the known
sarcoidosis.

Malignant hyperthermia is ruled out because of the atypical
clinical picture, the absence of CK elevation and the absence of
drugs known to precipitate this condition. A trial administra-
tion of dantrolene at standard doses has no clinically sustain-
able effect. A possible serotoninergic reaction to remifentanyl
is considered, as indeed both the Sternbach and the Hunter
Serotonin Toxicity Criteria are met. However, the severity and
duration of the reaction in the absence of any predisposing
treatments, recreational drugs, or cytochrome inhibitors, the
lack of some cardinal clinical manifestations (mydriasis, dia-
phoresis, diarrhea, skin flushing) and the relatively low dose of
remifentanyl administered decrease the likelihood of the diag-
nosis. A trial of cyproheptadine is also entirely ineffective. A
neuroleptic malignant syndrome is incompatible with hyperre-
flexia and myoclonus. An anticholinergic reaction is unlikely
in view of the duration and absence of clinical response to
biperidene. Finally, a diagnosis of propofol infusion syndrome
is ruled out due to the lack of rhabdomyolysis, acidosis, con-
duction abnormalities, and cardiac or renal insufficiency. In
view of the clinical presentation and the exclusion of all other
likely explanations after a comprehensive work-up, a severe
neuroexcitatory reaction to propofol is diagnosed.

Sedation is maintained exclusively with midazolam at doses
of 5 to 10 mg/h with good effect on muscle tone and daily
windows show a rapid increase of rigidity without any return
of conscious awareness. The use of opiates (fentanyl) is kept at
a minimum.

The patient is successfully weaned from the ventilator
23 days after the initial event. The level of consciousness gra-
dually improves, with reestablished eye contact followed by a
recuperation of language functions. At the end of her hospital
stay, the patient shows executive dysfunction and impairment
of memory and language. She returns home after a 64-day
hospital stay including 23 days in the ICU, on an immunosup-
pressive treatment of mycophenolate which is well tolerated.

Discussion

This well-illustrated case of severe neuroexcitatory reaction
after propofol infusion demonstrates a rare, underrecognized,
and life-threatening condition secondary to a frequently used
drug. The literature about this syndrome is scarce, probably
reflecting its relatively low incidence despite the rapid spread
of propofol use. Neurological symptoms suggesting hyperex-
citatory effects (myoclonic jerks, twitching, and seizures) have
been reported however in up to 1% of cases. Severe neuroexci-
tatory reactions are characterized by hypertonic muscles and/or
jerky movements, sometimes combined with unconsciousness,
developing in relation to propofol administration.! They may
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Figure 3. Electroencephalogram recording snapshot on day 4 without sedation.
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Figure 4. Electroencephalogram recording snapshot on day || under midazolam.

present during induction, maintenance or emergence from
anaesthesia, or even as delayed reactions.?

A large spectrum of abnormal movements has been
reported in this setting: myoclonus,” increase in muscle tone

ranging from diffuse rigidity and extensor movements to
opisthotonos* and dystonic reactions that can be either
focal—for example masseteric or laryngeal™® or general-
ized.””® These abnormal movements are generally
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accompanied by disorders of consciousness, ranging from
intermittent loss of consciousness to marked agitation and
even delirium, sometimes referred to as “propofol frenzy.””
Since there are no uniform diagnostic criteria for this condi-
tion, we think that all these cases may have been labeled as
severe neuroexcitatory reactions.

The only case series available in the literature recording
severe neuroexcitatory symptoms is a drug registry of 44
cases of abnormal propofol reactions.'® There was a female
predominance of 2:1 and a median age of 27 years. As in our
case, the onset of symptoms can be delayed, from 60 minutes
to more than 6 hours after anesthesia and may last up to
several weeks.

The pathophysiology of this reaction is not completely
understood. The anesthetic properties of propofol are com-
plex. Its hypnotic action is centrally mediated by the potentia-
lization of GABAergic channels, but other mechanisms
include direct activation of sodium channels,'' potentializa-
tion of the inhibitory effect of glycine receptors,'*'* inhibition
of N-methyl-D-aspartate (NMDA) glutamate receptors,'* and
possible activity via the endocannabinoid system.'>

Among the various mechanisms that have been proposed
for these neuroexcitatory symptoms are antagonism of gly-
cine and dopamine receptors,'? hyposensitization of
GABAergic pathways and dysregulated inhibition of
NMDA glutamate receptors.” Rapid changes in propofol
concentration have been thought to be precipitating factors
for seizure-like phenomena' and the variety of receptor sub-
units may account for the variability of clinical manifesta-
tions.'® In our case, the clinical manifestations of the
reaction were probably compounded by the underlying neu-
rosarcoidosis, although the localization of the brain lesions
and the fulminant course of the neurological impairment
argue in favor of an additional causative process. This is
consistent with the longer, more severe, and disabling
propofol-induced reactions observed in patients with preex-
isting brain involvement.'”

Health practitioners who frequently use propofol should be
aware of this specific manifestation of drug toxicity, which
albeit rare can be devastating for the patient. Our case evolved
favorably with high doses of continuous intravenous midazo-
lam for 3 weeks, however its optimal management remains
unclear. Larger scale registries as well as the use of advanced
brain imaging (positron emission tomography [PET], single
photon emission computed tomography [SPECT], magnetic
resonance spectroscopy [MRS]) are warranted to increase the
recognition of severe neuroexcitatory reactions after propofol
administration, to gain insight into their pathophysiology and
ultimately to improve their treatment.
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