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ABSTRACT

Background: Hyperosmolar Hemiballism (HH) is a rare and debilitating neurological
condition characterized by involuntary, abrupt movements on one side of the body,
often linked to lesions in the subthalamic nucleus. Objective: This review aims to
synthesize the clinical, pathophysiological, and therapeutic aspects of HH, emphasizing
recent scientific findings and diagnostic challenges. Methods: A literature review was
conducted on PubMed and Cochrane databases using MeSH terms: "hemiballismus"
and "hyperglycemia" or "hyperosmolarity," covering articles from the last 25 years in
Portuguese, English, and Spanish. The PRISMA guidelines were followed for the
selection of studies, focusing on article quality and relevance to the topic. Results: Most
patients had the left putamen affected, with right-sided hemiballism being the most
common movement. The prevalent comorbidity was pre-existing Type |l Diabetes
(80%). Blood glucose levels varied widely from 292 mg/dL to 1043 mg/dL, with most
patients not presenting ketone bodies in their urine. Hyperglycemia correction was the
primary treatment, leading to positive outcomes in all reported cases. Women
represented 69.33% of the study population, and all patients were over 50 years old.
Conclusion: Effective glycemic control markedly improves HH symptoms. Despite its
rarity, HH is a critical differential diagnosis in elderly patients with Type Il Diabetes, as
appropriate diagnosis and treatment significantly influence clinical outcomes.
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INTRODUCTION

Hyperosmolar Hemiballism (HH) is a rare and debilitating neurological condition
characterized by involuntary and abrupt movements on one side of the body, caused by
lesions in the subthalamic nucleus. This syndrome is an extremely rare form of
dyskinesia, with only a few cases documented in the medical literature. Although the
exact causes of HH are not yet fully understood, it is believed that changes in the
regulation of blood glucose levels and dysfunction of the basal ganglia are involved in
the development of this condition. Early and accurate diagnosis of HH is crucial to
provide patients with appropriate treatment and improve their quality of life. In this
article, we review the clinical, pathophysiological, and therapeutic aspects of HH,
highlighting the latest scientific findings and the challenges in diagnosing and managing
this rare syndrome.1-3

Understanding Hyperosmolar Hemiballism remains a challenge due to its rarity and
complexity. Advances in neuroimaging, especially functional magnetic resonance
imaging and positron emission tomography, have contributed to a better
characterization of the neuroanatomical changes associated with HH. Furthermore,
recent studies have explored the role of neurotransmitters and metabolic regulation
systems in the development of this condition, providing important insights for the
development of more effective therapeutic strategies. 4-6
Hyperglycemia is associated with long-term central and peripheral nerve damage;
however, an increasingly documented cause in the literature is acute encephalic injury
caused by a mostly non-ketogenic hyperglycemic state. 4,5
The clinical presentation of the disease is characterized by a previously non-diabetic
elderly patient who begins with hemiballism or even unilateral chorea, along with
glycemic peaks. 5

In imaging exams, there is unilateral hyper signal in the basal ganglion contralateral
to the symptom. 7-11. However, diagnostic methods are still a point of discussion. The lack
of uniform diagnostic criteria for HH can lead to delays in diagnosis and treatment initiation.
It is crucial to establish clear guidelines for diagnosis, including clinical, neurological, and
neuroimaging criteria, to improve diagnostic accuracy and facilitate early identification
of patients. 12-14.In summary, Hyperosmolar Hemiballism represents a significant clinical
challenge due to its rarity and the lack of comprehensive understanding of its underlying

mechanisms.
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Progress in this area will not only improve the quality of life for patients with HH but
also contribute to our overall understanding of movement disorders and rare

neurological conditions. 7,15,16

METHOD

A literature review was conducted on the PubMed and Cochrane platforms using the
MeSH terms: "hemiballismus" and "hyperglycemia" or "hyperosmolarity," covering
articles from the last 25 years in Portuguese, English, and Spanish.

A PRISMA analysis was performed on the selected studies. The selection criteria
were the quality of the article and its relevance to the topic of the work. In these studies, the
following were evaluated and compared: age at symptom onset, treatment, outcome of the
condition, previous diseases, sex, affected side clinically, and

findings on imaging exams.

Identification of new studies via databases and registers Identification of new studies via other methods

Records removed before screening:

Records identified from: Duplicate records (n =1)
Databases (n = 3) L— | Records marked as ineligible by automation
Registers (n=0) tools (n =0)

Records removed for other reasons (n = 0)

Records identified from:
Websites (n = 0)
Organisations (n = 0)
Citation searching (n = 0)
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Reports excluded: Reports excluded:
No relation with theme (n = 3) Reports assessed for eligibility Reason1 (n = NA)
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Reports assessed for eligibility
(n=18)
Reason3 (n = NA) Reason3 (n = NA)

L

New studies included in review
(n=0)

Reports of new included studies
(n=0)

Included

RESULTS

Most patients had the left side of the putamen affected, and the most common
movement was right-sided hemiballism.

The most common comorbidity was pre-existing Type |l Diabetes.

The lowest blood glucose level was 292 mg/dL and the highest was 1043 mg/dL.

Most patients did not have ketone bodies in their urine.
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All patients had hyperglycemia correction as the main line of treatment, and all
reported outcomes were positive.
The study included 69.33% women and 30.77% men.

All evaluated patients were over 50 years old.

Side affected
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DISCUSSION

It was highlighted that most patients had the left side of the putamen affected. This
asymmetry may suggest a possible correlation between the location of the lesion and the
observed symptoms, especially considering the more common right-sided hemiballism.
Pre-existing Type Il diabetes was the most prevalent comorbidity among the reports

(80%), emphasizing the importance of considering metabolic factors in patients with
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movement disorders related to the nervous system.

The wide range in blood glucose levels, from 292 mg/dL to 1043 mg/dL, underscores
the need for strict glycemic control in these patients. This aspect may also indicate a
possible relationship between the severity of hyperglycemia and clinical presentation.

The fact that most patients did not have ketone bodies in their urine suggests that
the observed hyperglycemia may be more associated with insulin resistance than with a
ketoacidotic state. This may have important implications for the selection and adaptation of
therapeutic strategies.

The uniformity in the choice of the main treatment line, focused on correcting
hyperglycemia, is noteworthy. The positive outcomes reported indicate the effectiveness
of this specific therapeutic approach in improving symptoms and managing the
condition, highlighting the importance of appropriate treatment if hyperosmolar
hemiballism is detected.

There was also an attempt to treat symptoms with antipsychotics, mainly haloperidol,
without response. These are part of the treatment for non-hyperosmolar hemiballism
and tics, major differential diagnoses of hyperosmolar hemiballism. (19,20). The
predominance of women (80%) compared to men (20%) suggests a possible gender
predisposition to this specific condition. Furthermore, the fact that all patients were over 60

years old indicates that the condition may be associated with aging.

CONCLUSION

The reduction and control of blood glucose levels completely improved the
symptoms of the observed patients. Therefore, although a rare disease, it is a relevant
condition and an important differential diagnosis, especially in elderly patients with pre-
existing Type Il diabetes, as its proper diagnosis and treatment alter the clinical outcome of

the patient.
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