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Purpose of review
This review highlights the importance of promptly recognizing and correctly naming status dystonicus as a
neurologic emergency in the outpatient and inpatient settings, and aims to equip general pediatricians with

practical guidance to trigger rapid escalation of care through the recently published status dystonicus

pathways.

Recent findings

In 2024, Vogt et al. introduced two consensus algorithms — the acute dystonia pathway and the refractory
status dystonicus pathway — aimed to unify diagnostic criteria, triage steps, and staged pharmacological
and supportive interventions for status dystonicus across healthcare environments.

Summary

Effective application of these pathways empowers frontline clinicians to identify status dystonicus early,
initiate firstline treatments without delay, and expedite transfer to specialized teams, thereby reducing the
morbidity and mortality associated with this life-threatening movement disorder emergency.
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INTRODUCTION

Clinical vignette

A 6 year-old female with spastic-dystonic cerebral
palsy (GMEFCS level 5) secondary to preterm birth
presents in your pediatrics clinic with fever,
increased posturing of the limbs and trunk, and
associated irritability. Her home rescue dose of clo-
nazepam has been used 3 times in the past 24 hours
with only worsening of increased muscle tone, cry-
ing, and poor sleep. Similar prior episodes of
increased tone are always resolved with clonazepam
rescue doses.

Within pediatric movement disorders, dystonia
is a common diagnosis, both in the context of sec-
ondary causes, i.e. due to hypoxic or ischemic brain
injury, or primary genetic forms. Defined by sus-
tained or intermittent muscle contracture resulting
in writhing movements and abnormal postures, our
understanding of its etiologies, phenotypes, and
therapies has expanded considerably over the past
century [1,2]. As demonstrated in our case vignette
above, chronic dystonia can escalate into a neuro-
logic emergency known as status dystonicus. Status
dystonicus is defined as: “A movement disorder
emergency characterized by severe episodes of
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generalized or focal dystonic with or without other
hyperkinetic movements that have necessitated
urgent hospital admission because of the direct
life-threatening complication(s) of these move-
ments, regardless of the patient's neurological con-
dition at baseline” [3,4%]. Recognition of status
dystonicus as a neurologic emergency is essential
to appropriate management. Similar to prior efforts
to streamline clinical recognition and proper naming
of clinical emergencies such as sepsis, shock, stroke,
and status epilepticus to expedite access to appro-
priate management, experts in dystonia care advo-
cate for education of all providers to ensure rapid
recognition of and intervention for status dystoni-
cus. Management of status dystonicus, has been the
subject of prior reviews [1,3,4%5]. The development
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KEY POINTS

e Status dystonicus is a medical emergency requiring
prompt recognition of worsening dystonia, evaluation
for underlying triggers, and management with both
supportive care and dystonia targeted therapies.

o Treatment of status dystonicus requires inpatient
admission, however stabilization and medical therapy
can initiated in the outpatient setting, particularly if
there may be delays in accessing inpatient care.

e Inpatient management of status dystonicus requires
surveillance of dystonia symptoms, evaluation of patient
comfort, and monitoring of the patient's clinical stability
as they continue to receive escalating therapies
targeting dystonia and sedation.

e For patients with certain genetic etiologies of dystonia
or for patients with refractory status dystonicus, deep
brain stimulation targeting the globus pallidus internus
may prove the most effective therapy.

of the acute dystonia pathway and refractory status
dystonicus pathway by Vogt et al. in 2024 offers a
unified, stepwise approach spanning outpatient tri-
age through intensive care [4"]. This review targets
general pediatricians, who are often the first clini-
cians to witness the early signs of status dystonicus.
We summarize the pathways, underscore practical
bedside clues, and illustrate their application
through case vignettes that capture the heterogene-
ity of pediatric dystonia.

BACKGROUND

Dystonia in children can arise from a variety of
etiologies. Historically considered a basal ganglia
disorder, converging evidence from lesional studies
and animal models support the conceptualization of
dystonia as a network disorder involving multiple
brain regions (basal ganglia, cerebellum, thalamus,
cortex, brainstem) [6-8]. Injuries within this circuit
can cause acquired dystonia, which can be seen in
hypoxic ischemic encephalopathy, intracranial
hemorrhage, central nervous system (CNS) infec-
tions, neurometabolic, and autoimmune conditions
[1]. Genetic forms of dystonias constitute a second
major category. Some manifest in childhood as pure
progressive dystonia (TOR1A), or co-occur with addi-
tional movement symptoms, such as parkinsonism
(ATP1A3), myoclonus, and other dyskinetic move-
ments (GNAOI1, KCNMA1, ADCYS5) [9-13]. Consid-
eration of the underlying etiology of the patient's
dystonia is important, as it can guide assessment,
treatment, and prognostication.
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Evaluation of dystonia severity can be challeng-
ing. Symptoms can fluctuate from focal and rela-
tively mild dystonia to generalized posturing and
movements resulting in extreme discomfort and
metabolic decompensation [1,4"]. The development
of the Dystonia Severity Scale (DSS) by Lumsden et al.
in 2013 with further refinement by Vogt et al. in 2024
has proven a useful clinical framework to standardize
assessment [3,4"]. In its mildest form (DSS Grade 1),
this represents the patient's baseline: Dystonia is
generally well controlled and the patient remains
comfortable [3,4%]. As severity progresses, patients
can show signs of discomfort and irritability (DSS
Grades 2-3) [3,4"]. In developmentally delayed or
medically complex children, an acute worsening of
dystonia can be hard to recognize; their discomfort
and abnormal posturing are often attributed solely to
pain or infection, obscuring the fact that these very
stressors may be precipitating their movement dis-
order exacerbation. Failure to recognize and treat
dystonia at this stage can allow escalation to status
dystonicus (DSS Grade 4), a state in which continued
uncontrolled dystonia has now resulted in end-organ
decompensation requiring emergent management of
worsening dystonia and metabolic abnormalities
[3,4%]. If initial interventions prove ineffective,
refractory status dystonicus (DSS Grade 5) follows,
characterized by multiorgan decompensation driven
by unremitting dystonia [3,4"]. Status dystonicus is
life-threatening and requires emergent treatment.

Recognition of status dystonicus, identification
and management of underlying triggers, and prompt
treatment as detailed below are cornerstones to suc-
cesstul management. While the general pediatrician
may not be directly involved in ICU level manage-
ment of status dystonicus, they have a critical role in
rapid and accurate recognition of status dystonicus
presenting in the outpatient setting (Fig. 1a) and
escalation of care (Fig. 2) for affected children to
appropriate inpatient facilities and teams. The fol-
lowing cases are meant as illustrative guides for the
recognition and management of status dystonicus.

CASE 1

A 10-year-old male with cerebral palsy due to
extreme prematurity complicated by severe general-
ized dystonia (GMFCSV) presents with fever, vomit-
ing, and diarrhea. At baseline, his dystonia is
managed with trihexyphenidyl, baclofen, clonidine,
and diazepam; for acute exacerbations, he receives
as-needed clonidine and diazepam. His parents
report that discomfort is usually signaled by vocal-
izations and grimacing.

Two days prior to admission, he appeared
increasingly uncomfortable. The following day, he
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Clinical Signs
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Recognition of Status Dystonicus: Signs and Symptoms
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FIGURE 1. (a) Clinical signs and symptoms of status dystonicus. Early recognition of status dystonicus is vital for prompt
treatment. (b) Common triggers of status dystonicus. Figures created in BioRender. O’Malley, J. (2025) https://BioRender.com/
tdfaxgn. (a) Image generated OpenAl's DALL-E image generation tool for illustrative purposes with prompt “status dystonicus,
school aged child, anatomical sketch, medical journal, and overlay muscles, lungs and kidneys”.

developed fever, emesis, and profuse diarrhea. At his
pediatrician's office, he was found to be febrile,
tachycardic, and tachypneic with an oxygen satura-
tion of 95% on room air. On exam, he exhibited clear
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signs of distress, including leftward head deviation,
flexion posturing of the limbs, intermittent opistho-
tonic posturing, and increased vocalizations, partic-
ularly during bowel movements. Labs are notable for
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FIGURE 2. Initial outpatient management of status dystonicus. If there is concern for status dystonicus in the outpatient setting,
the focus should be on stabilization and transfer to inpatient management. Initial evaluation for cardio-respiratory stability then
prioritizing access and dysfonia management. If the patient has an individualized dystonia management plan, administration of
recommended PRN medications is advised. If no individualized plan is available, diphenhydramine is a reasonable first line
PRN that is often accessible in the outpatient setting. Management of pain and dehydration should also be addressed.

leukocytosis, mild hypernatremia, elevated creati-
nine, and a positive norovirus test. He is admitted
to the acute care unit for management of presumed
viral gastroenteritis with dehydration and started on
intravenous fluids while continuing his home med-
ications.

Despite supportive care and as-needed clonidine
and diazepam doses for dystonia, his discomfort
persists over the next 48h, with severely disrupted
sleep. Repeat labs reveal worsening leukocytosis and
increasing creatinine. Urinalysis shows pyuria and
positive nitrites, raising concern for a urinary tract
infection, and antibiotics are initiated. However,
over the following days, his symptoms progress:
He remains unable to sleep, with persistent dystonic
posturing of the trunk and limbs, frequent writhing
arm movements, tachycardia, diaphoresis and dis-
tress. A serum creatine kinase level, drawn for the first
time, is elevated to 2,5001U/l. He is diagnosed with
status dystonicus.

4 www.co-pediatrics.com

CASE 1 DISCUSSION

Status dystonicus is frequently precipitated by iden-
tifiable triggers such as infection, pain, or medica-
tion changes. In this case, the patient's progression
from intermittent dystonia to status dystonicus
was triggered by a combination of viral gastroenter-
itis, dehydration, and a urinary tract infection.
However, the contribution of dystonia itself to
the patient's worsening renal function and electro-
lyte disturbances — hallmarks of end-organ involve-
ment — was not initially recognized, resulting in a
delay in the escalation of dystonia-directed man-
agement.

This case highlights the clinical progression from
prestatus dystonicus to status dystonicus: a state of
sustained, severe dystonia associated with systemic
complications such as rhabdomyolysis and acute
kidney injury. Recognition of status dystonicus can
be challenging, particularly when the physical exam
is confounded by mixed motor features — spasticity,
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rigidity, or other hyperkinetic movements. The dif-
ferential diagnosis for status dystonicus should also
include other hypertonic emergencies, such as neu-
roleptic malignant syndrome, serotonin syndrome,
malignant hyperthermia, and medication-induced
dyskinesias, depending on the clinical context and
medication history.

Prompt recognition of worsening dystonia can
occur in both outpatient and inpatient settings.
Figure la and 1b outlines common symptoms and
triggers that warrant evaluation for status dystonicus.
Although hospitalization is warranted for patients in
status dystonicus, there are critical diagnostic and
therapeutic steps that can and should be initiated by
outpatient providers when encountering patients in
prestatus dystonicus or status dystonicus (see Fig. 2).
The first step in any acute evaluation is stabilization
using the ABC framework: assessment of airway,
breathing, and circulation [14]. Additional early
workup should include establishment of IV access,
EKG, and laboratory studies including serum electro-
lytes, renal and hepatic panels, creatine kinase (CK),
and infectious markers. CK is of particular use as a
biomarker; a recent retrospective study of patients
with dystonia showed elevation in CK levels when
diagnosed with status dystonicus as compared to
their prestatus dystonicus baseline [15%].

Common precipitants of status dystonicus
include infection, discomfort, dehydration, or recent
changes in medications. Initial management should
address these potential triggers, including empiric
treatment of pain, constipation, urinary retention,
or other sources of distress identified on physical
exam. Dystonia-targeted treatment should include
both resumption of home maintenance medications
and administration of PRN medications, ideally
guided by a personalized dystonia action plan. When
such a plan is unavailable, empiric treatment can
include diphenhydramine 1 mg/kg (max 50 mg), clo-
nidine 0.1-0.2mcg/kg (max 100 mcg), or diazepam
0.1mg/kg (max 10mg), followed by immediate
transfer to a pediatric emergency department.

In the inpatient setting, recognition of status
dystonicus should prompt activation of a structured
management algorithm such as the Acute Dystonia
Pathway (Fig. 3a). In our patient, there were no signs
of respiratory compromise. Initial management
included IV diphenhydramine 1 mg/kg; when dysto-
nia persisted, he received enteral clonidine 1 mcg/kg,
followed by diazepam 0.1mg/kg. This resulted in
modest improvement, though writhing movements
and grimacing persisted. A repeat dose of clonidine
(0.2mcg/kg via G-tube) was given, leading to further
improvement and restoration of sleep. Given limited
availability of chloral hydrate in the United States, it
was not administered to our patient [16].
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Supportive measures were implemented in par-
allel with pharmacologic treatment. Interventions
included minimizing stimulation, consolidating care
activities to promote uninterrupted rest, initiating
dextrose-containing IV fluids to mitigate catabolic
stress, and administering scheduled acetaminophen
for presumed pain due to gastroenteritis and UTL

Following stabilization, his maintenance regi-
men was modified: standing doses of clonidine
and diazepam were increased, while trihexyphenidyl
and baclofen were continued at baseline doses due to
concerns about gastrointestinal side effects. Over the
subsequent days, his gastrointestinal symptoms
resolved, and the UTI was effectively treated. He
was discharged with a plan to gradually taper back
to his baseline home regimen.

CASE 2

A 10-year-old female with GNAO1-related disorder —
characterized by intellectual disability, epilepsy, and
generalized chorea — presented to her pediatrician
with a 1-week history of worsening generalized
chorea and dystonic episodes. At baseline, she is
ambulatory with assistance and communicates using
an augmentative and alternative communication
(AAC) device. Her dyskinesias and dystonia have
shown partial response to trihexyphenidyl. She also
has well controlled epilepsy on levetiracetam.

Over the week prior to presentation, her parents
observed a marked increase in her usual dyskinetic
movements, progressing to near-constant general-
ized chorea and intermittent dystonic postures of
the neck, trunk and arms. For the preceding three
days, she had been unable to sleep or tolerate solid
foods. On evaluation, she is febrile, tachycardic,
tachypneic, and mildly hypertensive, with an oxy-
gen saturation of 98% on room air. Examination
reveals continuous involuntary movements of all
extremities and facial muscles, with signs of discom-
fort. Laboratory studies showed modest leukocytosis
and a creatine kinase of 19001U/1.

She is diagnosed with status dystonicus and
urgently transferred to a pediatric emergency depart-
ment, where the Acute Dystonia Pathway was ini-
tiated. She receives diphenhydramine, diazepam,
and chloral hydrate with partial improvement,
though she remained unable to rest. A second cycle
of the pathway is administered with similar results.
Given persistent symptoms and emerging end-organ
involvement, she is transferred to the pediatric inten-
sive care unit for escalation to the refractory status
dystonicus pathway.

In the ICU, she is started on a dexmedetomidine
infusion, titrated to the maximum dose of 2mcg/kg/
h, and her maintenance dystonia regimen is
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FIGURE 3. (a) Acute dystonia pathway. This figure is reproduced from Vogt et al. with modifications to supportive care for
emphasis of general management [4*]. “Chloral hydrate is no longer commercially available in the United States, although
there may be limited availability via compounding pharmacies [16]. (b) Refractory status dystonicus pathway, adapted from
Vogt et al. with modifications to supportive care for emphasis of general management and sedation [4%].
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intensified. Trihexyphenidyl is up-titrated, and with
enteral access established, baclofen and clonazepam
are added. Supportive measures included continuous
cardiorespiratory monitoring, initiation of slow
nasogastric feeds alongside parenteral nutrition,
and implementation of a Sleep—Wake Dystonia Diary
to monitor rest cycles and guide sedation.

Despite these interventions, her dystonia and
chorea persisted over the following week, with
ongoing elevation of CK. She is started on scheduled
gabapentin and tetrabenazine, and later transitioned
to a midazolam infusion with subsequent intubation
for airway protection. Sedation resulted in clinical
comfort and a downward trend in CK. However,
attempts to taper sedative infusions led to immediate
recurrence of dystonic and choreiform movements.

A comprehensive re-evaluation for triggers -
including infection, metabolic derangements, and
occult pain - is unrevealing. With no reversible cause
identified and inability to wean from continuous
sedation, the decision is made, in consensus with
the family, to proceed with bilateral globus pallidus
interna deep brain stimulation implantation.

CASE 2 DISCUSSION

Refractory status dystonicus (SD) is a medical emer-
gency that often requires a combination of deep
sedation and escalation of dystonia-targeted thera-
pies. Alpha-2 adrenergic agonists (e.g., clonidine,
dexmedetomidine) and benzodiazepines (e.g., diaze-
pam, midazolam) are foundational agents for both
dystonia management and sedation (Fig. 3b). When
administered as continuous infusions, these agents
can be titrated to achieve clinical comfort and sup-
press dystonic movements. In more severe cases,
escalation to neuromuscular blockade or short-term
propofol infusions may be necessary to achieve ces-
sation of dystonia and rhabdomyolysis. As always a
safe airway, respiratory support and appropriate
monitoring of cardiorespiratory function is essential.

In some patients, sedation cannot be safely
weaned without recurrence of severe dystonia, neces-
sitating consideration of surgical intervention. Deep
brain stimulation (DBS) has emerged as a life-saving
therapy for children with refractory SD. First reported
in 1999 in an 8-year-old girl with sustained benefit,
DBS has since been used in dozens of pediatric cases
with various underlying etiologies, including genetic,
neurodegenerative, metabolic, and acquired causes
[17%,18,19]. The globus pallidus internus (GPi) is
the most common target, though the subthalamic
nucleus has also been utilized in select cases. Among
monogenic causes of pediatric dystonia, GNAOI-
related disorder is one of the most frequently reported
etiologies associated with positive response to DBS for
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refractory SD [17""]. In our patient, following bilateral
GPiDBSimplantation, stimulation wasinitiated intra-
operatively. Over the ensuing weeks, she was success-
fully weaned from continuous sedative infusions and
extubated. Atdischarge, she remained on a regimen of
trihexyphenidyl, baclofen, clonidine, clonazepam,
and gabapentin. With subsequent DBS programming
adjustments, these medications were gradually
tapered, and her motor symptoms remained stable.

GENERAL CONSIDERATIONS ABOUT THE
MANAGEMENT OF STATUS DYSTONICUS

The cornerstone of effective treatment for status
dystonicus is timely recognition and clear communica-
tion of the diagnosis. All subsequent management
hinges on shared situational awareness among pro-
viders. Figure 4 provides a sample communication
script using the “SBAR” format (Situation, Back-
ground, Assessment, Recommendation), which can
be used to convey concerns about a patient's worsen-
ing motor status, outline relevant background
(including dystonia etiology and baseline function),
summarize the clinical assessment, and recommend
urgent next steps.

Management of status dystonicus requires a mul-
timodal, interdisciplinary approach that accounts for
the underlying etiology, precipitating factors, and
medication side effects. Standardization of care
through structured pathways enhances quality and
safety. We recommend using the “ABCD” mne-
monic as a guiding framework: Address triggers,
Begin supportive care, Calibrate sedation, and
Deliver dystonia-specific therapies [1,4",20%]. While
algorithmic, these pathways must be individualized
and adapted to each patient's clinical scenario.

Initial steps across care settings should include
rapid assessment of dystonia severity using tools like
the DSS, alongside evaluation for acute complica-
tions such as respiratory distress, thabdomyolysis,
or metabolic derangements. Identifying triggers is
critical: infection, pain, medication changes, and
discomfort are among the most common precipi-
tants, identified in over 50% of pediatric cases [21—
23]. Many children with status dystonicus are non-
verbal or medically complex, making a thorough and
systematic evaluation essential.

Supportive care should follow immediately. This
includes consolidating nursing care to promote rest,
initiating hydration and nutrition (via enteral or
parenteral means), controlling hyperthermia, and
addressing pain. These interventions are not unique
to status dystonicus, but their implementation is
particularly important, as untreated stressors can
perpetuate the dystonia-pain cycle and contribute
to clinical deterioration.
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Concern for Status Dystonicus
Dystonia Etiology

Timeline of symptoms
Associated symptoms

Vital signs

Airway status

Physical exam

Home medications

Lab values (if available)
Measures taken
Recommendation for placement
Dystonia Plan

Sample Script for Communicating Concern for Status
Dystonicus

"I'm calling with concern for Status
Dystonicus. This is a 6 year old patient
with spastic dystonic CP secondary to
preterm birth. They have had 3 days of
increased movements with distress and
discomfort in the setting of vomiting and
diarrhea. They are febrile, tachycardic,
hypertensive, tachypneic, and at baseline
their sp02 is 98% on room air, but with
intermittent desaturation to the mid 80s
with increased dystonia. Physical exam
notable for dry mucus membranes.
Currently taking Baclofen, Clonidine, and
Clonazepam at home, with no missed
doses. CMP, CBC, CK, and UA pending.
Received IV bolus, Ondansetron, and prn
Clonazepam. Recommend for acute
care, and per the Acute Dystonia
Pathway, should receive
Diphenhydramine 1 mg/kg if having
continued dystonia."

FIGURE 4. Sample script for communicating concern for status dystonicus. Utilizing an SBAR (situation, background,
assessment, recommendation) format, this script emphasizes patient status, evaluation of dystonia etiology and triggers, and

next steps for management.

Next, targeted pharmacologic treatment should
be initiated. As outlined in the Acute dystonia path-
way proposed by Vogt et al. [4"], escalation typically
follows a stepwise approach beginning with diphen-
hydramine and progressing to clonidine, diazepam,
and, where available, chloral hydrate. The sequence
is designed to achieve symptom control while min-
imizing sedation. Medication selection should be
informed by patient-specific factors such as hemo-
dynamic stability, enteral access, and prior response.

Patients with baseline dystonia often have
individualized medication regimens that can be
remembered using a second “ABCD” mnemonic:
Anticholinergics (e.g., trihexyphenidyl), Baclofen
and benzodiazepines, Clonidine and clonazepam,
and Dopamine-targeted therapies (including both
dopaminergic and dopamine-depleting agents)
[4%,5]. Optimizing these maintenance therapies
in parallel with acute interventions may improve
outcomes.

Persistent DSS Grade 4 or 5 despite acute manage-
ment signals refractory status dystonicus, necessitat-
ing escalation to intensive care. ICU-level supportive
measures should include continuous monitoring,
enteral access, nutritional support, and structured
assessments of dystonia severity. Sleep-wake
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patterns should be tracked using a Sleep-Wake Dys-
tonia Diary, which facilitates correlation with med-
ication timing and vital signs and can be integrated
into the electronic health record [47].

Management of refractory status dystonicus may
require deep sedation, including dexmedetomidine,
midazolam, and, when necessary, short-term propo-
fol infusions or neuromuscular blockade. Escalation
of standing dystonia medications should occur in
parallel to facilitate eventual weaning of sedatives.
Adjunct therapies such as botulinum toxin should
also be considered, especially if focal dystonia con-
tributes to pain or functional impairment [4",24].
Hospital admission may disrupt outpatient botuli-
num injection schedules, so re-administration
should be prioritized when appropriate.

If patients remain dependent on continuous seda-
tion and no reversible trigger is identified, surgical
interventions should be considered. Deep brain stim-
ulation for refractory status dystonicus requires pre-
surgical imaging to assess suitability for implantation,
typically targeting the globus pallidus internus or, less
commonly, the subthalamic nucleus. Contraindica-
tions include active CNS infection, unstable vital
signs, or contraindications to anesthesia [17"%]. For
patients who may benefit from DBS but are
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contraindicated from implanted hardware, magnetic
resonance guided focused ultrasound (MRgFUS) pal-
lidotomy may be an option [235].

CONCLUSION

Dystonia exists along a continuum of severity, with
status dystonicus representing the most severe and
life-threatening manifestation. If left untreated, sta-
tus dystonicus can result in multiorgan failure and
death. Prompt recognition and diagnosis are there-
fore paramount. Recent consensus guidelines —
including the acute dystonia pathway and the refrac-
tory status dystonicus pathway — offer structured
frameworks to guide clinicians. However, these
should be applied with careful attention to the indi-
vidual patient's etiology, baseline function, comor-
bidities, and treatment history.

Effective use of these pathways depends on early
diagnosis and collaborative care, beginning with out-
patient providers and pediatricians. These clinicians
play a vital role in identifying early warning signs,
initiating rescue treatments, and activating appro-
priate referral pathways. A standardized, team-based
approach is essential to improving outcomes for
children with this complex and often under-recog-
nized neurologic emergency.
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