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Hemichorea (HC) is an involuntary, forcible,
rapid, jerky, non-patterned movement of the distal
limbs, while hemiballismus (HB) describes a more
severe, high-amplitude proximal movement.
Hemichorea-hemiballismus  (HC-HB):  Rare
movement disorders are observed with lesions in
the contralateral basal ganglia due to different
etiologies. Its pathogenesis can originate from
infections, immune reactions, metabolic
abnormalities, malignancy, neurodegeneration,
vascular diseases, or drugs. The most common
etiologies include ischemic stroke, hemorrhagic
stroke, and autoimmune conditions.!

Stroke is the most frequent etiology, with an
incidence of around 0.4%-0.5%. Common stroke
locations include the striatum, followed by the
subthalamic nucleus (STN), a finding that may be
attributed to the frequency of strokes in these
regions.2 In most patients, the symptoms
self-resolve or improve with or without the use of
neuroleptic medications, especially in cases of
stroke. Although rare, hyperglycemia is another
potential cause of HB-HC syndrome, also known
as chorea-hyperglycemia-basal ganglia syndrome
(C-H-BG) in this context.
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Pallidotomy in hemichorea after CVA

Although the exact pathophysiology is
unknown, one proposed mechanism suggests that
hyperglycemia increases the blood viscosity and
disrupts the blood-brain barrier (BBB),
consequently leading to temporary ischemia of the
neurons in the basal ganglia, one of the most
susceptible areas of the brain.® Another theory
suggests that decreased perfusion and ischemia
lead to a shift towards anaerobic metabolism
and consequently increased metabolism of
gamma-aminobutyric acid (GABA), the main
inhibitory neurotransmitter of the basal ganglia.*

Clinicians use a variety of methods to treat HC,
depending on the underlying cause and severity of
symptoms. Medical management typically
includes medications such as dopamine-depleting
agents (e.g., tetrabenazine), antipsychotics
(e.g., haloperidol or risperidone), and
anticonvulsants (e.g., valproic acid) to help reduce
involuntary movements.> In cases where HC is
caused by metabolic abnormalities, infections, or
autoimmune conditions, addressing the root cause
— such as controlling blood sugar in diabetes or
using immunosuppressants for autoimmune
diseases — is essential.®” For patients with
persistent or disabling symptoms that do not
respond to medications, surgical interventions like
deep brain stimulation (DBS) or lesioning
procedures such as pallidotomy may be
considered, particularly when the condition is
related to structural brain lesions.
Multidisciplinary care, including physical and
occupational therapy, can also help improve
function and quality of life (QOL).8

Pallidotomy, a mneurosurgical intervention,
involves the targeted lesioning of the globus
pallidus (GP), a basal ganglia structure critically
involved in motor control and the modulation of
involuntary movements.® The disruption of
pathological neural circuitry via this procedure
aims to ameliorate HC symptoms. Pallidotomy
may be indicated as a treatment modality for HC,
specifically in instances of significant symptom
severity and when pharmacological interventions
have demonstrated insufficient efficacy.10

Evaluation of movements in chorea conduct
using the Abnormal Involuntary Movement Scale
(AIMS): AIMS is a clinical tool used to assess and
monitor involuntary movements, particularly
those associated with antipsychotic medications. It
is most commonly applied to detect tardive
dyskinesia (TD), a potentially irreversible
movement disorder characterized by repetitive,
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involuntary movements, often affecting the face,
lips, tongue, trunk, and extremities. Regular AIMS
screening is recommended to ensure early
detection and intervention.!® This study aims to
present the efficacy and necessity of pallidotomy
in post-stroke patients who have not responded to
pharmacological treatment.

A 68-year-old married patient with no baseline
disorders other than hypertension (HTN) suffered
a cerebrovascular accident (CVA) in 2018. The
patient was not taking any medications aside from
valsartan 25 mg, administered twice daily (BD), and
did not report any previous history of cancer in
themselves or any first- or second-degree relatives.
Furthermore, there were no notable findings in the
social history regarding tobacco or substance use.

Within a few weeks after CVA, involuntary
movements had started. Then it spread to the back
and legs. HB with thrashing motions, left hand
irregular twisting and writhing are not repetitive
or rhythmic, Spastic gate, turning to the side and
rolling on the floor, were all movments. The
overall score of the patient based on the AIMS
criteria before surgery was 12, indicating a high
severity of symptoms (Video 1).12

2018 brain magnetic resonance imaging (MRI)
demonstrated an old CVA (Figures 1, 2). Tab
tetrabenazine 25 mg and cap amantadine
hydrochloride 100 mg did not respond to her. By
tab haloperidol 0.5 mg and diphenhydramine 5 ml
three times a day (TDS), the movements were
completely controlled. In 2022, HC movements
returned to their former intensity, along with the
additional movements of the neck and jaw.
Olanzapine 5 mg BD, memantine 5 mg BD,
quetiapine 25 mg daily, tetrabenazine 25 mg, and
amantadine 100 mg did not yield any response. It
relatively responded to treatment by tab
aripiprazole 5 mg 1/2 BD and cap gabapentin
100 mg BD. She got major depressive disorder
(MDD) 18 months after CVA (Table 1). Other
etiologies for HC, including hyperglycemia,
hypoglycemia, or autoimmune disease such as
Sjogren's syndrome, multiple sclerosis (MS), and
lupus, were excluded by laboratory tests;
therefore, the patient was scheduled for surgery.

To prepare her for the pallidotomy, the patient
was not intubated; local anesthesia was induced,
and the patient underwent awake surgery. A
Cosman-Roberts-Wells (CRW) frame was applied,
and the stereotactic magnetic resonance (MR)
images were obtained using the standard protocol
for pallidotomy.
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Figure 2. Pre-operative fluid-attenuated inversion
recovery (FLAIR) magnetic resonance imaging (MRI),

axial view

Axial Tl-weighted, axial inversion-recovery,
and coronal fast spin echo (FSE) MR images were
obtained. The GP, internal capsule, and optic tract
were identified on both sides. Subsequently, the
stereotactic coordinates for the target point were
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Figure 1. Pre-operative magnetic resonance imaging (MRI): T1-weighted axial view, T2-weighted axial view,
T2-weighted coronal view, T2-weighted sagittal view

S. Shafiee, et al.

calculated. The target was chosen at 19 mm to the
right of the midline, 2 mm anterior to the mid
commissural point, and 6 mm inferior to the plane
of the anterior commissure-posterior commissure
(AC-PC). After targeting was completed, the
cannula was inserted through the twist-drill
opening in the right pre-coronal region parallel to
the sagittal plane and at a 65° angle to the
axial plane. After completion of the micro
recording, the standard method of radiofrequency
thermocoagulation was used after heating the tip
of the probe to 84 °C for 60 seconds. A standard
1.1-mm-diameter probe with a 2-mm bare tip was
used for the pallidotomy; subsequently, the
electrode and cannula were removed. The surgery
result was perfect; the patient did not report any
adverse events or complications, and we did not
see anyone. She was treated successfully. This
patient was monitored and followed up for
12 months, during which comprehensive
neurological examinations were conducted at
intervals of 1, 3, 6, and 12 months. In the follow-up
assessments, the score achieved by the patient
according to AIMS criteria was 2, which reflects a
significant improvement in the patient's condition.
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Table 1. Timeline of the patient's treatments and interventions

CVA February 2018
Start of movement disorder March 2018
Diagnosis of major depressive disorder May 2019
Pharmacological treatment March 2018 to May 2022
Globus pallidotomy May 2022
One-month postsurgical follow-up June 2023
Three-month postsurgical follow-up August 2023
Six-month postsurgical follow-up November 2023
One-year postsurgical follow-up May 2023

CVA: Cerebrovascular accident

Extra body movements were controlled and
treated (Video 1). A post-operation computed
tomography (CT) scan shows the lesion in the right
GP internus (GPi) (Figure 3). The current study has
been reported in line with the CAse REport
(CARE) criteria.

This case report discusses the successful
treatment of HC in a patient post-CVA through
globus pallidotomy. The procedure involved
targeted lesioning of the GP, aiming to alleviate the
abnormal involuntary movements associated with
HC. The report delves into the patient's
preoperative assessment, surgical technique, and
postoperative outcomes, highlighting improved
motor function and QOL. This intervention
presents a promising avenue for managing HC
following a CVA, shedding light on the potential
efficacy of globus pallidotomy in addressing
post-stroke movement disorders.

The most prevalent etiology of HC is an acute
ischemic or hemorrhagic stroke. Hyperglycemic
HC is also noted. Additional etiological factors
include hypoglycemia, Sydenham's chorea,
uremia, underlying genetic disorders,

autoimmune conditions such as lupus, MS, or
Sjogren's syndrome, as well as endocrine or
metabolic disorders like hyperthyroidism or
kernicterus. Infections or complications from
diseases, such as rheumatic fever leading to
Sydenham's chorea, may also contribute.
Furthermore, the presence of a brain tumor
adjacent to the basal ganglia can be implicated.
For this patient, firstly, we ruled out other
etiologies and, in the last step, chose globus
pallidotomy for treatment.

Globus pallidotomy involves the precise
lesioning of the GP, a critical component of the
basal ganglia involved in motor control. This
targeted approach disrupts aberrant neural
signaling responsible for HC, providing a direct
avenue for symptom relief.13 Successful cases often
report significant improvements in motor function
post-globus  pallidotomy, allowing for the
restoration of more controlled and coordinated
movements. Studies by Loher et al.’* and Albanese
et al.’ have highlighted substantial improvements
in motor function following globus pallidotomy
interventions.

Figure 3. Post-operative computed tomography (CT)-scan; lesion location is highlighted
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HC, impacting a patient's daily activities and
overall QOL, can be significantly alleviated by
globus pallidotomy, enhancing the ability to
perform daily tasks independently. Bhatia and
Marsden demonstrated improvements in QOL
metrics following globus pallidotomy for HC.1¢ As
with any neurosurgical procedure, globus
pallidotomy carries inherent risks, including
bleeding, infection, and neurological deficits. The
delicate nature of the brain and its intricate
connections necessitate a thorough risk-benefit
analysis before opting for such interventions. The
outcomes of globus pallidotomy can vary among
individuals, influenced by factors like lesion size,
precise targeting, and individual patient
characteristics. Kleiner-Fisman et al. emphasized
the need for comprehensive preoperative
assessments to optimize patient selection and
outcomes.’®> Long-term follow-up data on the
efficacy and safety of globus pallidotomy for HC
post-CVA are relatively limited, although some
studies indicate that outcomes and QOL in patients
are favorable as same as we see in our case.l”
Another study by Tatang and Inggas presented a
case report of pallidotomy for treating chorea with
acceptable outcomes,8 which was compatible with
our findings. Comprehensive studies with
extended follow-up periods are crucial to assess
the durability of symptom relief and identify
potential late complications. Ongoing research by
Vidailhet et al. explores the long-term outcomes of
globus pallidotomy, shedding light on sustained
benefits and potential challenges.’” Various studies
have explored pharmacological treatments for
HC post-CVA, including dopamine receptor
blockers. While these medications may provide
symptomatic relief, their efficacy can be variable,
and they may be associated with side effects.
Studies suggested that surgical interventions,
including globus pallidotomy, may offer more
consistent and significant improvements in motor
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post-CVA patients, with advantages in targeted
lesioning, motor function improvement, and
enhanced QOL. However, careful consideration of
potential disadvantages, including surgical risks
and variable outcomes, is crucial. Comparative
analyses with alternative treatments underscore
the mneed for personalized approaches,
emphasizing the importance of patient-specific
factors in treatment decision-making. Continued
research, such as ongoing studies on long-term
outcomes, will contribute to a more
comprehensive understanding of the efficacy and
safety of globus pallidotomy in this context.

Conflict of Interests

The authors declare no conflict of interest in
this study.

Acknowledgments

Considering the national committee for ethics in
biomedical research laws, it is not necessary to get
the ethical approval code for case reports; only
patients' consent is enough.

AS, Rao G, (Lond) 2020; 20(Suppl 2): s21-s2.

current concepts and review. Varthakavi Uncontrolled 7. Rodin RE, Venna N, Balaban DT. A

Parkinsonism Relat Disord 2012; 18(2): hyperglycaemia: a reversible cause of case  of  immunotherapy-responsive

125-9. hemichorea—hemiballismus. BMJ Case autoimmune hemichorea. Ann Clin Transl
2. Chung SJ, Im JH, Lee MC, Kim JS. Reports 2013; 2013: bcr2013010229. Neurol 2024; 11(5): 1371-5.

Hemichorea after  stroke: clinical- Gibson JS, Claassen DO. State-of-the-art Masood Z, Domino JS, Gragg A, Burchiel

radiological correlation. J Neurol 2004; pharmacological approaches to reduce K, Kinsman M, Sharma VD. Deep Brain

251(6): 725-9. chorea in Huntington's disease. Expert Stimulation  for the Treatment of
3. Damani A, Ghoshal A, Salins N, Deodhar Opin Pharmacother 2021; 22(8): 1015-24. Hemichorea: Case Series and Literature

J, Muckaden MA. Management of
hemichorea hemiballismus syndrome in
an acute palliative care setting. Indian
J Palliat Care 2015; 21(1): 72-5.

Galloway KY, Younus O, Quattrocchi G,
Raheem B, Dervenoulas G, Silber E.
Diabetes and neurology: hemichorea-
hemiballism in hyperglycaemia. Clin Med

https://cjn.tums.ac.ir 04 January

Review. Tremor Other Hyperkinet Mov
(N 'Y) 2023; 13: 21.

Wichmann T, DeLong MR. Deep Brain
Stimulation for Movement Disorders of

Curr ] Neurol, Vol. 24, No. 1 (2025) 81



Pallidotomy in hemichorea after CVA

10.

11.

12.

13.

82

Basal Ganglia Origin: Restoring Function
or Functionality? Neurotherapeutics 2016;
13(2): 264-83.

Hashimoto T, Morita H, Tada T, Maruyama
T, Yamada Y, lkeda S. Neuronal activity in
the globus pallidus in chorea caused by
striatal lacunar infarction. Ann Neurol
2001; 50(4): 528-31.

Chakrabarty AC, Bennett JI, Baloch TJ,
Shah RP, Hawk C, Natof T. Increasing
abnormal involuntary movement scale
(AIMS) screening for tardive dyskinesia in
an outpatient psychiatry clinic: a resident-
led outpatient lean six sigma initiative.
Cureus 2023; 15(5): €39486.

Guy W. ECDEU Assessment Manual for
Psychopharmacology. Rockville, MD:
National Institute of Mental Health; 1976.
p. 534-7.

Kleiner-Fisman G, Herzog J, Fisman DN,

Curr ] Neurol, Vol. 24, No. 1 (2025)

14. Loher TJ,

Tamma F, Lyons KE, Pahwa R, et al.
Subthalamic  nucleus  deep  brain
stimulation: summary and meta-analysis
of outcomes. Mov Disord 2006; 21(S14):
$290-S304.

Burgunder JM, Weber S,
Sommerhalder R, Krauss JK. Effect of
chronic pallidal deep brain stimulation on
off period dystonia and sensory symptoms
in advanced Parkinson's disease. J Neurol
Neurosurg Psychiatry 2002; 73(4): 395-9.

15. Albanese A, Di Giovanni M, Amami P,

Lalli S. Failure of pallidal deep brain
stimulation in DYT12-ATP1A3 dystonia.
Parkinsonism Relat Disord 2017; 45:
99-100.

16. Bhatia KP, Marsden CD. The behavioural

and motor consequences of focal lesions of
the basal ganglia in man. Brain 1994; 117
(4): 859-76.

https://cjn.tums.ac.ir 04 January

17.

18.

19.

20.

. Ostrem JL, Starr

Li T, Aihemaitiniyazi A, Wang W, Cai P,
Liu C. Treatment of post-stroke
hemichorea-ballism with robot-assisted
pallidotomy. Acta Neurol Belg 2024: 1-3.
Tatang Y, Inggas M. Pallidotomy for
Intractable  Hemichorea in  Sudden
Hyperglicemic Pituitary Adenoma Patient.
Mov Disord 2018; 33(suppl 2): 684.
Vidailhet M, Vercueil L, Houeto JL,
Krystkowiak P, Benabid AL, Cornu P,
et al. Bilateral deep-brain stimulation of
the globus pallidus in primary generalized
dystonia. N Engl J Med 2005; 352(5):
459-67.

Larson PS. Deep brain stimulation for
movement disorders. Neurotherapeutics
2014; 11(3): 465-74.

PA. Treatment of
dystonia with deep brain stimulation.
Neurotherapeutics 2008; 5(2): 320-30.



