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Status dystonicus (SD) is a life-threatening hyperkinetic movement
disorder emergency increasingly recognized in children with dyski-
netic cerebral palsy (DCP).! Current clinical practice guidelines con-
ditionally recommend intrathecal baclofen (ITB) and globus pallidus
internus deep brain stimulation (GPi-DBS) for severe refractory dys-
tonia in DCP; however, the underlying evidence remains limited,
and individual therapeutic responses are heterogenous.” We describe
a patient with severe DCP and recurrent refractory SD in whom
combined intrathecal pharmacotherapy was associated with a sub-

stantial and sustained reduction in health care utilization.

The patient is a 21-year-old young man with DCP secondary
to extreme prematurity. His baseline examination was notable

for severe generalized dystonia, spastic tetraplegia, fixed upper

and lower limb contractures, with Gross Motor Function Classi- Video 1. Clinical examination of this 21-year-old male patient
. X . o with dyskinetic cerebral palsy during hospital admission for
fication System level V and multiple medical comorbidities status dystonicus, requiring mechanical ventilatory support.
ideo 1). O 1 t episod £SD led t The video demonstrates severe generalized dystonia with fixed
(Video 1). Over severa yéaré, récurre? éplso ?S © ed to bilateral wrist contractures. Marked cachexia is noted,
repeated prolonged hospitalizations in intensive care, often reflecting the chronic severity of the movement disorder.
. . . Video content can be viewed at https://onlinelibrary.wiley.com/
exceeding 6 months per year. Sequential trials of more than d40i/10.1002/mdc3.70753

10 dystonia-directed therapies were ineffective. An ITB pump
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COMBINATION INTRATHECAL THERAPY FOR STATUS DYSTONICUS

Video 2. Clinical examination of the same patient at age

22 following the initiation of combination intrathecal
pharmacotherapy. The patient was admitted for a tracheitis. On
examination he remains mechanically ventilated. Compared to
Video 1, overall muscle tone is reduced; however, there is
persistent lower limb spasticity with prominent bilateral clonus.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.70753

was implanted at the age of 7 and, at the age of 20, bilateral
GPi-DBS was performed'; neither provided meaningful benefit,
and his DBS was ultimately deactivated.

With conventional interventions exhausted, at the age of
22, the existing intrathecal pump (Medtronic SynchroMed,
continuous-infusion mode) was reprogrammed to deliver a
continuous admixture of baclofen, clonidine, and bupivacaine,
aiming to attenuate involuntary hyperkinetic movements
while modulating spinal nociceptive input (Fig. S1). The final
optimized doses were as follows: baclofen 633.9 pg/d (26.41
pg/h), clonidine 31.66 pg/d (1.31 pg/h), and bupivacaine
12.03 pg/d (0.50 pg/h).
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Clinical improvement was marked (Video 2). Retrospective
analysis of hospital utilization showed a stepwise reduction
after pump reprogramming: total inpatient days fell from
251 days in 2022 to 159 days in 2024 and 91 days in 2025;
mean length of admission decreased from 42 days to fewer
than 7 days, with lengthening interadmission intervals (Fig. 1).
Moreover, after the implantation he gradually gained weight
(+11.7 kg from August 2024 to March 2026), and mean crea-
tine kinase (CK) levels improved over time, reflecting a reduc-
tion in sustained dystonic muscle activity. Importantly, there
were no serious adverse events (Supporting Information Text:
Adverse Effects and Tolerability).

The mechanisms underlying this response remain incom-
pletely understood. Visceral pain and discomfort from gastro-
intestinal dysmotility are recognized precipitants of SD.?
In patients with profound intellectual disability, nociception
is often underrecognized, potentially sustaining a self-
reinforcing pain—dystonia cycle.* Intrathecal bupivacaine may
attenuate this cycle through segmental nociceptive blockade,
though this hypothesis requires formal evaluation. Notably,
emerging preclinical evidence implicates spinal circuits as
independent contributors to dystonia pathogenesis: spinal
cord-restricted Torla deletion in a DYT1-TOR1A mouse
model produces a fully penetrant dystonic phenotype in the
absence of supraspinal pathology, supporting spinal mecha-
nisms as a therapeutic target.” These findings provide a mech-
anistic rationale for spinally delivered pharmacotherapy,
although generalization from genetic models to acquired eti-
ologies warrants caution.

Combination intrathecal pharmacotherapy is established for
refractory cancer pain and has been reported for spasticity in
cerebral palsy,” but its application to SD has not been described
previously. Limitations of this single-case observation include the
inability to distinguish combination-specific effects from non-
specific motor suppression and uncertainty about generalizability
to less severely affected patients. Whether this combination alters
the natural course of SD also cannot be determined. Neverthe-
less, our observation suggests that simultaneous modulation of
motor and nociceptive spinal pathways may represent a viable
therapeutic strategy for refractory SD in severe DCP when stan-
dard interventions have been exhausted and warrant prospective
evaluation in larger cohorts.
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FIG. 1. Longitudinal serum creatine kinase levels and intensive care unit burden before and after initiation of combination intrathecal
pharmacotherapy. (A) Serial serum CK concentrations (U/L) measured during hospitalizations from April 2021 to March 2026. Small circles
represent individual daily CK values (daily mean where multiple assays were obtained on the same date); large filled circles represent
monthly median CK values. The line with open circles denotes the 3-month moving average of monthly medians. The shaded band and
dashed horizontal line indicate the laboratory reference range (4-175 U/L; ULN: 175 U/L). A total of 289 measurements were available;

93% exceeded the ULN (median 544 U/L; mean = SD, 758 & 656 U/L). (B) Total ICU days per calendar quarter from Q1 2021 to Q1 2026
(50 admissions; 852 total ICU days over the study period). Bars represent quarterly ICU day totals. The line with open circles denotes the
three-quarter trailing moving average of quarterly ICU days, illustrating the longitudinal trend in hospitalization burden. In both panels,
the vertical dashed line marks the date of intrathecal pump reprogramming to a continuous admixture of baclofen, clonidine, and
bupivacaine (October 31, 2024); the shaded region to the right of this line denotes the post-reprogramming period. Data are presented
descriptively; no formal statistical comparisons were performed. CK, creatine kinase; ICU, intensive care unit; SD, standard deviation; ULN,

upper limit of normal.
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Supporting information may be found in the online version of
this article.

Figure S1. Anteroposterior (left) and lateral (right) chest and
abdominal radiography showing high implantation of the cathe-
ter device terminating at the T5 level (white arrows).

Data S1. Adverse effects and tolerability. No adverse effects attribut-
able to long-term intrathecal bupivacaine in combination with baclo-
fen and clonidine—such as new or worsening constipation, urinary
retention, motor weakness beyond baseline—were observed over the
follow-up period. Doses have been periodically retitrated in response
to intercurrent clinical changes (e.g., transient temperature fluctua-
tions, which were pre-existing and which we did not attribute to the
intrathecal regimen), but no formal attempt at dose reduction or
withdrawal of the combination infusions has been undertaken to
date, given the magnitude and durability of the clinical benefit.

Data S2. COI_Disclosure.
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