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In-Hospital Management of Acute Dystonia
Exacerbations: Initial and Refractory Status
Dystonicus

1.0 Introduction
Dystonia is a hyperkinetic movement disorder characterized by involuntary muscle contractions. These muscle

contractions result in twisting and posturing movements (stiffening, bending, arching, clenching, or recurrent
patterned movements). Dystonia can be sustained or intermittent.! Dystonia can be focal (one body area),
multifocal (multiple body areas), or generalized (involving the majority of the body). Dystonia can be caused by
genetic or metabolic disorders, or it can be acquired by damage through brain injury or stroke.2 We commonly see
dystonia in children with severe neurological impairment, who may also have other neurological comorbidities
such as spasticity, seizures, or neuro-irritability.

Dystonia is state dependent. This means that dystonia often worsens with voluntary movement, pain, iliness, or
strong emotions. Dystonia remits with sleep. Therefore, it is common for children to experience worsening
dystonia in hospital, where triggers like pain, illness, and emotion are present. Dystonia can escalate and become
severe. Status dystonicus (also known as dystonic storm or dystonic crisis) is a life-threatening emergency that
requires urgent treatment. Status dystonicus is the most severe manifestation along a spectrum of worsening
dystonia (Figure 1).2 Status dystonicus is characterized by increasingly frequent episodes of severe dystonia. It
can lead to extreme pain and discomfort with complications including respiratory compromise, and metabolic
derangements, including death.*-"

A trigger for worsening dystonia is often identified. It is imperative to address and treat the trigger to improve
dystonia. Since dystonia abates with sleep, we also treat concurrently with sedatives.® These urgent treatments
take the same approach regardless of the underlying cause or etiology of the dystonia.

This clinical pathway has been created to standardize the approach to treatment of worsening dystonia at
SickKids and to minimize potential complications.® The target population includes: 1) Patients presenting to the
Emergency Department or admitted to hospital with dystonia and 2) Patients requiring PICU care for refractory
status dystonicus.

2.0 Purpose of guideline
Reduce delays to treatment of dystonia
e Limit variation in the acute management of patients with severe dystonia
e Provide pharmacological dosing that is efficacious while minimizing risk of potential side effects
e Decrease incidence of progression to status dystonicus/refractory status dystonicus and prevent its
secondary complications
3.0 Definitions®
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Term

Definition

Pre-Status A child demonstrating worsening dystonia but without end-organ involvement or airway

Dystonicus compromise. They may be able to achieve intermittent sleep; however, it could be fragmented or
easily disrupted by dystonia. Generally, grade 2-3 on the DSS.

Status Worsening dystonia over >15 minutes, characterized by discomfort, tachycardia, and

Dystonicus diaphoresis, with the presence of one or more end-organ metabolic decompensation
(hyperthermia, major electrolyte abnormalities, renal failure, myoglobinuria or elevated serum CK
level). Generally, grade 4 on the DSS.

Refractory Status dystonicus that persists despite attempted drug therapy, and displays one or more life-

Status threatening complications (bulbar weakness, compromised upper airway patency,

Dystonicus exhaustion/pain, metabolic imbalances, renal or respiratory failure). Generally, DSS grade 4-5.

Resolved Dystonia that has improved to DSS grade 1 or 2 for > 24 hours.

Status

Dystonicus

Maijor electrolyte abnormalities are defined as hyperkalemia > 5.5 mEq/L.
Renal failure is defined as serum creatinine > 1.5x baseline and urine output < 0.5 mL/kg/hr for 6-12 hours.
Respiratory compromise is defined as the need for respiratory support in the form of CPAP/BiPAP/intubation.
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4.0 Dystonia Severity Scale (DSS)* ®'° (printable version)
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5.0 Clinical Practice Recommendations®'! (printable version)

2) ACUTE DYSTONIA PATHWAY

| Patient Dystonia =Grade 3 on the Dystonia Severity Scale (DSS) (1) |

Version date: December 29, 2024

+ Call Code Blue if
clinically indicated

+ Consult CCRT

+  Early initiation of
REFRACTORY
STATUS Yes
DYSTONICUS
PATHWAY (3)

Does the patient need
respiratory support. or
is there metabolic
derangement?
(rhabdomyolysis, renal
impairment)

No

History:

Underiying eticlogy of dystonia

Baseline dystonia

Previous episodes and management of dystonia
Recent change in or addition of medications
Signs or symptoms of infection

Triggering events or painful stimuli

Constipation

Physical exam:

Full vital signs

Aszsessment of respiratory status
Confirmation of dystonic movements
Evidence of infection

Full skin exam including line insertion sites
Musculoskeletal and joint exam

Genitalia exam (e.g. testicular torsion)

r
l—{ Perform supportive and pharmacological measures in tandem. }—l

SUPPORTIVE MEASURES

Cardiorespiratory and pulse
aximetry monitonng

Comfort measures

= Remove items that may ham
patient

= Minimize handling and
procedures that trigger dystonia

PHARMACOLOGICAL MEASURES

Does the patient have
a pre-existing dystonia
action plan?

No

v

Step 1: Diphenhydramine
1 mg/kg/dose POIVIM
Single dose imit: 50 mg

Identify and treat potential inggers,

including:

* Infection or fever

*  New medications or medication
changes

*  Constipation or urinary retention

= Pain or trauma

Use individualized plan

Proceed to next step:

+ 15 minutes after IV administration
+ 30 minutes after PO/PR administration

¥

Step 2: Diazepam
0.1 mg/kg/dose PO/PRITY
Single dose limit. 5 mg

Can proceed faster in severe dystonia

Restart from step 1 if it has been >6 hours
since the last step of the pathway

T

h

Interrogate deep brain stimulator
(DBS) or intrathecal baclofen pump
to assess for malfunction, if present

Step 3: Clonidine
1 mcg/kg/dose PO
Single dose limit: 100 mcg

Dystonia with

¥

Step 4: Chloral Hydrate
50 mg/kgidose POPR
Single dose limit-2 g

Ensure adequate hydration and
nutrition to meet caloric demands

Severty
DSS=3(1)

¥

Repeat Steps 2-4 once

Bloodwork *can be drawn following
sedating medication to minimize
distress

»  Creatinine kinase

*  Renal biochemistry

|
v

Consult CCRT for REFRACTORY STATUS
DYSTONICUS PATHWAY (3)
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COMMON QUESTIONS/CONCERNS

What if the PRN medicafions coincide with regular maintenance medications? When to involve neurclogy or movement
dizorders?
If the patient requires PRN dystonia medications within 1 hour that their maintenance medications are due:
1. Maintenance medications should sfill be given and can be given up to 1 hour early » If a patient is requiring the pathway for
2 If the two medications are the same, then please give the higher dose medication first =2 days in a row
3. Following this, the other dose can be given if: *  [f a patient proceeds through maore
1. The patient continues to be dystonic after 15 minutes, or if they develop dystonia again within 1 hour than 4 steps of the pathway in 1 day

2. After 1 hour regardless of whether the patient has active dystonia
3. If the patient is excessively sedated after 1 hour, the dose can be held for discussion with MD
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3) REFRACTORY STATUS DYSTONICUS PATHWAY

‘Wersion date: December 29, 2024

Patient with persistent D55 2 3 despite ACUTE DYSTOMNIA PATHWAY (2) or DSS 5 (1)

v

‘ Imvolve CCRT, alert neurcloegy service if not already involved ‘

¥

Ongoing, prompt evaluation forfireatment of triggers

 J

ldentify and treat potential triggers:

Infection or fever
Constipation
Pain or trauma

Mew medications or medication changes T

Device malfunction

Gl refluxiUrinary retention

_-—“"\-.______
" Does patient have a Yes
Deep Brain Simulator
(DBS) or intrathecal

b baclofen pump? -
R““m P _pJI,_,

T
+ M

Perform ICU care and pharmacological measures in tandem |1

A
ICU CARE

= Cardiorespiratory

monitoring
- Secure airway
early if nesdad

v
PHARMACOLOGICAL MEASURES

INFUSION ESCALATION
Infusions to be escalated sequentially, the next infusion only started after reaching maximum dose
or significant side effects from the prior infusion

Consult Neurclogy'
Movement Disorder

Team for interrogation to

rule out malfunction

Comfort measures

= Minimize
handling

- Do not disturb
sleep unless
medically
Necessary

- Consider patient-

specific

Step 1: Dexmedetomidine Infusion
Start at 0.5 mcg/kg'hr
Increase by 0.1 meglkgthr every 15 min
Max rate: 2 meglkg'hr
If patient is on maintenance clonidine, maintain dose during dexmedetomidine infusion

DYSTONIA-
DIRECTED
THERAPIES

'

Step 2: Midazolam Infusion
Bolus at 0.15 mg'kg i(max 10 mg/dose), then start at 2 mogkgimin
Increase by 2 meg/kg/min every 5§ minutes, bolus 0.15 mg'kg with each increase
Max rate: 24 meg/kgimin

Involve
Meuralogy!
Movement
Disorders

to optimize
chronic dystonia
medications (see
appendix)

interventions ¢

Step 3: Propofol Infusion
Contraindications: kefogenic diet, mitochondrial myopathy
Bolus at 1-2 mgikg, then start at 20 meglkg/min
Inzrease by § megikg/min every 10 min
Max rate: 160 mcg/kg/min

Pain Control

- Consider
ketamine sarly
as opioid-sparing

analgesia. Simultaneously wean midazolam

EsPE““aEY n Propofol Infusion Syndrome (PRIS) monitoring: g12h lactate, triglyceride, CK, AST, ALT, intralipid
Cases ol

concurrent ¢

constipation/Gl

dysmatility Step 4: Cisatracurium infusion

Can be given earier in end-organ dysfunclion and rapidly escalating dystonia
Start at 0.3 mg'kg/hr
Max rate: 0.7 mgikg/hr
Ensure adeqguate sedation and analgesia while patient is paralyzed

Fluid/Mutrition

= Ensure
hrydration,
aspecially to
compensate for
losses

= Avoid catabolism
by maintaining

INFUSION DURATION AND WEANING

Continue to escalate infusions until sustained dystonia stability (D55 Grade 3 or less) for
minimum 24 hours, and triggers are addressed

Can then be gradually weaned in reverse order (see appendix for weaning directions)

adeqguate
nutten BREAKTHROUGH DYSTONIA MANAGEMENT
Regular Bloodwork After sustained good. c:ontn:\ll; ifthF._'rE .is Step 1:
Creatinine kinase breakthrough dystonia meeting criteria Treat PRN with the” ACUTE DYSTONIA
Renal (MUST MEET ALL 4) PATHWAY™ (2)
biochemistry +
1. Dystonic posture/movements =15 min
2 Discomfon..fpain Step 2:
3. Tachycardia Increase infusion rates as per
4. Diaphoresis “INFUSION ESCALATION™ guideline.

In-Hospital Management of Acute Dystonia Exacerbat...

Unless there are
contraindications,
consider a
combination of:

1) Trhexyphenidyl
2) Tetrabenazine
3) Gabapentin

Initiate surgical
evaluation
consultation with
neuromodulation
neurcsurgery
team for DBS
including MRI
brain with DBS
planning
Sequences

Consider genetic
testing if not done
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6.0 Appendix (printable version)®'?

Infusion weaning instructions:

Note: infusion weaning in the setting of status dystonicus is typically siower than weans for other conditions 1o prevent
rebound worsening of dystonia

1.  Midazolam: Wean infusion by 2mca/kg/min every 8-12 hours.

2. Propofol: Wean infusion by 5-10 mcg/ka/min every 2 hours.
. Urgent discontinuation for suspected propofol infusion syndrome (bradycardia, metabolic acidosis,
rhabdomyolysis, triglycerides greater than 500 mag/fdl, or new liver or renal injury)

3. Dexmedetomidine: Wean infusion by 0.1-0.2 mco/ka/hr every 8-12 hours.
. Consider addingfincreasing maintenance clonidine during wean
. Meurology/Movement Disorders to advise on further clonidine management

Dystonia-directed therapies

To be optimized or initiated in conjunction with Neurology/ovement Disorders (refer to SickKids Formulary for dosing
recommendations):

* Baclofen

«  Carbidopallevodopa (4:1 levodopalcarbidopa ratio)
+  Clonazepam

+  Cloniding

+  Diazepam

*  Gahapentin

+  Tetrabenazine

«  Trihexyphenidyl

7.0 Related Documents

AboutKidsHealth Patient Information Sheet: Dystonia AboutKidsHealth Article

Dystonia Action Plan: Provided by the Movement Disorders Team (Patient Specific Dystonia Action Plan for
Providing to families)

In-Hospital Management of Acute Dystonia Exacerbat... Page 7 of 8


https://sickkidsca.sharepoint.com/sites/Policies/SickKidsDocuments/CLINH462/Dystonia%20Pathway%20Attachments-PDF_29-12-2024.pdf
https://www.aboutkidshealth.ca/article?contentid=856&language=english

References

1. Sanger TD, Chen D, Fehlings DL, et al. Definition and classification of hyperkinetic movements in
childhood. Mov Disord. 2010;25(11):1538-1549. doi:10.1002/mds.23088

2. Lin JP, Lumsden DE, Gimeno H, Kaminska M. The impact and prognosis for dystonia in childhood
including dystonic cerebral palsy: a clinical and demographic tertiary cohort study. J Neurol Neurosurg
Psychiatry. 2014;85(11):1239-1244. doi:10.1136/jnnp-2013-307041

3. Allen NM, Lin JP, Lynch T, King MD. Status dystonicus: a practice guide. Developmental Medicine &
Child Neurology. 2014;56(2):105-112. doi:https://doi.org/10.1111/dmcn.12339

4. Maniji H, Howard RS, Miller DH, et al. Status dystonicus: the syndrome and its management. Brain.
1998;121 ( Pt 2):243-252. doi:10.1093/brain/121.2.243

5. Saini AG, Hassan |, Sharma K, et al. Status Dystonicus in Children: A Cross-Sectional Study and
Review of Literature. J Child Neurol. 2022;37(6):441-450. doi:10.1177/08830738221081593

6. Fasano A, Ricciardi L, Bentivoglio AR, et al. Status dystonicus: Predictors of outcome and
progression patterns of underlying disease. Mov Disord. 2012;27(6):783-788. d0i:10.1002/mds.24981

7. Lumsden DE, Cif L, Capuano A, Allen NM. The changing face of reported status dystonicus — A
systematic review. Parkinsonism & Related Disorders. 2023;112:105438.
doi:10.1016/j.parkreldis.2023.105438

8. Rotter T, Kinsman L, James EL, et al. Clinical pathways: effects on professional practice, patient
outcomes, length of stay and hospital costs. Cochrane Database of Systematic Reviews. 2010;(3).
doi:10.1002/14651858.CD006632.pub2

9. Vogt LM, Yang K, Tse G, et al. Recommendations for the Management of Initial and Refractory
Pediatric Status Dystonicus. Movement Disorders. 2024;39(9):1435-1445. doi:10.1002/mds.29794

10. Lumsden DE, Lundy C, Fairhurst C, Lin JP. Dystonia Severity Action Plan: a simple grading system
for medical severity of status dystonicus and life-threatening dystonia. Dev Med Child Neurol.
2013;55(7):671-672. doi:10.1111/dmcn.12108

11. Vogt LM, Yan H, Santyr B, et al. Deep Brain Stimulation for Refractory Status Dystonicus in
Children: Multicenter Case Series and Systematic Review. Annals of Neurology. Published online
October 23, 2023:ana.26799. doi:10.1002/ana.26799

12. Gorodetsky C, Fasano A. Approach to the Treatment of Pediatric Dystonia. Dyst. 2022;1:10287.
doi:10.3389/dyst.2022.10287

In-Hospital Management of Acute Dystonia Exacerbat... Page 8 of 8



