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Ocular Flutter in Hyperosmolar Hyperglycemic State during

Treatment of Malignant Cerebral Edema

Yeoung Deok Seo, MD, Seongho Park, MD

Department of Neurology, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea

Ocular flutter (OF) is a rare eye movement disorder with horizontal saccadic oscillations without inter-saccadic intervals.

The OF can occur in various clinical settings. A 83-year-old female showed the OF in hyperosmolar hyperglycemic state

(HHS) following malignant cerebral infarction. The pathophysiology of the OF is still unclear, but this case provides a new

information that the OF can occur in the context of toxic-metabolic state such as HHS.
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Figure. (A) Initial brain CT revealed low density areas on the left MCA and PCA territory. (B) Follow-up brain CT showed aggravated brain edema

after reduction of mannitol. (C, D) Initial brain MRI revealed no diffusion restriction both in brainstem and cerebellum. CT; computed tomography,

MCA; middle cerebral artery, PCA; poterior cerebral artery, MRI; magnetic resonance imaging.
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Table. Diagnostic criteria for DKA and HHS

DKA

Mild Moderate Severe HHS
Plasma glucose (mg/dL) >250 >250 >250 >600
Arterial pH 7.25-7.30 7.00-7.24 <7.00 >7.30
Serum bicarbonate (mEq/L) 15-18 10 to <15 <10 >15
Urine or serum ketones Positive Positive Positive Small
Effective serum osmolality (mOsm/kg) Variable Variable Variable >320
Anion gap >10 >12 >12 Variable
Alteration in sensoria or mental obtundation Alert Alert/drowsy Stupor/coma Stupor/coma

DKA,; diabetic ketoacidosis, HHS; hyperosmolar hyperglycemic state.

Video 1. The patient showed spontaneous back-to-back horizontal
conjugate saccade without an intersaccadic interval. This finding is
compatible with ocular flutter.
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Video 2. After 3 days of treatment for high osmolarity, ocular flutter
improved. No more saccadic oscillations were seen on the 20th day
after treatment.
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