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INTRODUCTION 

Non-ketotic hyperglycemia (NKH), frequently 

overlapping with the hyperosmolar hyperglycemic 

state (HHS), represents a severe and potentially 

life-threatening acute metabolic complication of 

diabetes mellitus characterized by profound 

hyperglycemia, marked plasma hyperosmolality, and 

little to no ketone production. Unlike diabetic 

ketoacidosis (DKA), the relative absence of 

significant ketosis in NKH can delay clinical 

recognition, thereby increasing the risk of 

underdiagnosed or misdiagnosed neurological 

complications. Among these, seizures are an 

important but often under-recognized manifestation 

and may be the initial presenting symptom in some 

patients with otherwise undetected or poorly 

controlled diabetes [1,2]. Seizures associated with NKH 

are typically focal in nature, commonly presenting as 

focal motor seizures or, less frequently, Epilepsia 

partialis continua, and may secondarily generalize 

into tonic–clonic activity in a subset of cases [1,3,9]. 

These seizures often show relative resistance to 

conventional antiepileptic drugs (AEDs) while the 

metabolic derangement persists, yet tend to resolve 

rapidly and completely following correction of 

hyperglycaemia, plasma osmolality, and electrolyte 

balance, underscoring their predominantly metabolic 
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rather than structural etiology [11]. In clinical practice, 

this syndrome may closely mimic acute stroke or de 

novo primary epilepsy, raising the risk of 

misdiagnosis and unnecessary long-term AED 

therapy if the underlying hyperglycemic crisis is not 

promptly identified [3,4,5]. The exact mechanisms 

underlying NKH-induced seizures are not fully 

elucidated but are believed to involve multiple 

interrelated factors, including intracellular 

dehydration and altered neuronal membrane 

potentials due to hyperosmolarity, impaired inhibitory 

neurotransmission (particularly depletion or 

dysfunction of GABAergic pathways), and cerebral 

ischemia secondary to hyper viscosity and reduced 

regional perfusion [8]. These disturbances converge to 

lower the seizure threshold and promote focal cortical 

hyperexcitability, especially in posterior cortical 

regions such as the occipital and parietal lobes, where 

imaging abnormalities are frequently observed. 

Diagnosis therefore requires a high index of clinical 

suspicion in adults with diabetes who present with 

new-onset focal or continuous focal motor seizures, 

markedly elevated blood glucose levels, minimal or 

absent ketosis, and absence of clear structural brain 

lesions on initial imaging [6,7,9]. Neuroimaging often 

reveals transient cortical or subcortical 

hyperintensities, particularly in the occipital and 

parietal territories, while electroencephalography 

(EEG) typically shows focal or generalized slowing, 

focal epileptiform discharges, or non-specific changes 

that tend to improve after metabolic correction, 

reinforcing the reversible nature of the syndrome. 

Management centers on prompt and controlled 

correction of the underlying hyperglycemic crisis 

using intravenous fluid resuscitation, low-dose 

intravenous insulin, and careful electrolyte 

replacement, with the understanding that seizures 

usually subside once metabolic homeostasis is 

restored [10]. Long-term antiepileptic therapy is 

generally not required unless there is independent 

evidence of a structural or primary epileptic disorder, 

and early recognition and intervention are therefore 

essential to prevent complications such as prolonged 

status epilepticus, cerebral edema, thromboembolic 

events, and death. This review aims to provide a 

comprehensive, evidence-based synthesis of 

NKH-associated seizures emphasizing their clinical 

presentation, pathophysiological underpinnings, 

diagnostic challenges, and therapeutic strategies to 

improve awareness among clinicians and reduce the 

risk of misdiagnosis and inappropriate long-term 

treatment [1,2,8]. 

Epidemiology and Clinical Burden 

Prevalence and setting 

NKH itself occurs in roughly 10-25% of 

hyperglycemic emergencies, predominantly in 

patients with type 2 diabetes, and carries a mortality 

rate of about 10-20% in modern series. Among 

patients with NKH, acute seizures are reported in 

approximately 10-25%, usually as focal motor or 

epilepsia partialis continua-like events rather than 

generalized tonic-clonic seizures [1,2,3,4]. 

Age, sex, and comorbidities 

Focal NKH-induced seizures are most frequently 

described in middle-aged to elderly adults (often >50-

60 years), reflecting the demographic with 

long-standing, poorly controlled type 2 diabetes. 

Several case series report a mean age around 60-65 

years, with no consistent strong sex bias, although 

some cohorts show a slight male predominance. 

Common comorbidities include hypertension, 

coronary artery disease, and chronic kidney disease, 

which may both predispose to and complicate NKH 
[1,2,4]. 

Geographical and health-system patterns 

NKH and NKHIS are reported worldwide but appear 

more commonly in regions with high prevalence of 

late-diagnosed or poorly managed type 2 diabetes, 

including South Asia, sub-Saharan Africa, and some 

Middle Eastern countries. In resource-limited 

settings, delayed presentation, limited access to 

glucose monitoring, and variable insulin availability 

contribute to higher rates of NKH and its neurological 

complications [1,2,4]. 

Pathophysiology and Mechanisms Of Seizures 

Seizures in non-ketotic hyperglycemia (NKH) are 

now widely regarded as a multifactorial acute 

symptomatic phenomenon, resulting from the 

interplay of hyperglycemia, hyperosmolarity, 

electrolyte shifts, and secondary cerebral ischemia, 
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rather than from a single isolated mechanism. 

Neuroimaging and clinical series increasingly support 

the concept that these metabolic stressors transiently 

alter cortical excitability and neuronal-network 

synchrony, particularly in posterior cortical regions, 

leading to focal hyperexcitability and reversible 

seizures once the hyperglycemic crisis is corrected 
[12,13]. 

• Hyperosmolarity and neuronal dehydration 

Extremely high plasma glucose (>600 mg/dL) 

markedly elevates serum osmolality, creating a strong 

osmotic gradient that draws water out of neurons and 

into the extracellular space, thereby causing cellular 

dehydration and shrinkage. This osmotic stress 

disturbs ion-pump function and transmembrane ion 

gradients, which in turn destabilizes neuronal 

membrane potential and lowers the seizure threshold, 

particularly in structurally metabolically active 

cortical areas such as the occipital and parietal lobes. 

Transient neuronal hyperexcitability provoked by 

such hyperosmolar dehydration is thought to underlie 

the focal, often hemispheric-onset, seizure patterns 

observed in NKH [14]. 

• Glucose driven energy and inhibition 

imbalance 

Hyperglycemia-induced downregulation of oxidative 

metabolism can impair Krebs-cycle activity and 

reduce ATP-dependent neuronal processes, creating a 

state of relative energy stress in the brain despite 

abundant glucose. In NKH, this energetic imbalance 

may favor catabolism of γ-aminobutyric acid 

(GABA), deplete inhibitory neurotransmitter pools 

and shift the local cortical milieu toward net 

excitation. Reduced GABAergic tone removes an 

important inhibitory brake on cortical networks, 

thereby lowering the seizure threshold and promoting 

focal or generalized epileptiform activity [12]. 

• Absence of ketosis and loss of neuroprotection 

In contrast to diabetic ketoacidosis, NKH is defined 

by severe hyperglycemia without significant ketosis, 

depriving the brain of ketone-derived metabolic 

substrates and regulatory effects. Experimental and 

clinical observations suggest that ketone bodies such 

as β-hydroxybutyrate exert mild neuroprotective and 

anti-excitatory actions by modulating synaptic 

activity and chromatin-associated pathways; their 

absence in NKH may therefore unmask or exacerbate 

hyperglycemia-induced cortical hyperexcitability. 

This lack of endogenous ketone-mediated modulation 

may contribute to the selective vulnerability of certain 

cortical regions to seizures during prolonged 

non-ketotic hyperglycemia [12]. 

• Electrolyte disturbances 

Chronic hyperglycemia and osmotic diuresis 

commonly lead to hyponatremia or 

pseudohyponatremia, hypokalemia, and 

hypomagnesemia, which directly alter neuronal 

membrane potential and impulse propagation. In a 

broader review of acute symptomatic seizures, 

electrolyte disturbances particularly severe 

hyponatremia and hypomagnesemia are strongly 

associated with lowered seizure thresholds and 

transient cortical hyperexcitability. In the setting of 

NKH, these electrolyte perturbations likely amplify 

the intrinsic hyperexcitability generated by 

hyperosmolarity and metabolic stress, contributing to 

the onset and persistence of focal seizures [15]. 

• Cerebral ischemia and microvascular injury 

Hyperglycemia-associated hyper viscosity, 

endothelial dysfunction, and microangiopathy may 

impair regional cerebral perfusion, especially in 

watershed and posterior cortical territories, leading to 

transient ischemic-type stress and reversible cytotoxic 

edema. A systematic review of stroke-like deficits in 

NKH-hyperosmolar states attributes many acute 

neurological signs to metabolic neuronal dysfunction 

rather than structural infarction, with hyperglycemia 

itself inducing hypoperfusion-like changes and 

cortical vulnerability. These ischemia-like 

microvascular insults may create transient 

epileptogenic foci, explaining the frequent 

occipital-lobe-predominant electroclinical seizure 

patterns seen in NKH-related seizures [16]. 

• Insulin-deficient brain metabolism 

Dysfunction in insulin signalling due to 

hypoinsulinemia, insulin resistance, or chronic 

hyperglycemia can impair glucose uptake and 

utilization in certain insulin-sensitive neuronal 
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populations, generating a state of functional “cerebral 
energetic stress” despite systemic hyperglycemia. 
This metabolic mismatch promotes oxidative stress, 

mitochondrial dysfunction, and alterations in 

ion-channel behaviour, all of which enhance neuronal 

hyperexcitability and seizure susceptibility. Emerging 

evidence linking insulin-pathway dysregulation with 

epilepsy-like hyperexcitability provides a mechanistic 

basis for the metabolic origin of seizures in NKH [17]. 

• Blood-brain barrier and ionic shift 

Hyperosmolarity and sustained hyperglycemia have 

been shown to transiently disrupt the blood-brain 

barrier, increasing capillary permeability and 

permitting leakage of water and ions into the brain 

parenchyma. In patients with NKH-related seizures, 

delayed gadolinium enhancement on MRI has been 

observed in affected cortical regions, suggesting 

blood-brain barrier breakdown coincides with focal 

hyperintensity and neurological symptoms. 

Disruption of the barrier is known to promote seizures 

in its own right, as it allows abnormal shifts in 

extracellular calcium, potassium, and pH, which can 

depolarize neuronal membranes and synchronize 

large cortical ensembles, precipitating focal seizures 
[18,19]. 

CLINICAL FEATURES AND PHENOTYPES 

• Systemic features of NKH 

Extreme hyperglycemia is a hallmark of non-ketotic 

hyperglycemia (NKH), with blood glucose levels 

typically exceeding 600 mg/dL (33 mmol/L) and 

often reaching 800–1000 mg/dL in severe episodes. 

Plasma osmolality is usually elevated above 320 

mOsm/kg, frequently ranging between 330 and 350 

mOsm/kg, reflecting the profound hyperosmolar 

state. Unlike diabetic ketoacidosis, NKH shows 

absent or minimal ketosis and no significant 

metabolic acidosis; arterial pH is often normal or 

mildly alkalotic, emphasizing the relative lack of 

ketone-driven acid–base disturbance [2,13,14]. 

Dehydration is a consistent systemic feature, 

manifesting clinically as dry mucous membranes, 

hypotension, tachycardia, poor skin turgor, and 

elevated blood urea nitrogen (BUN) and creatinine 

due to prerenal azotemia. Mental status changes 

commonly precede or accompany seizures, including 

drowsiness, confusion, or obtundation, which may 

fluctuate but generally improve as glucose and 

osmolality normalize [2]. 

• Seizure semiology 

▪ Focal motor seizures: The most frequent seizure 

pattern in NKH-induced seizures is focal motor 

activity, characterized by unilateral or focal 

clonic or rhythmic jerking of one limb, the face, 

or one hemi body, often persisting for minutes to 

hours. Case series focusing on NKH-related 

epilepsy report that approximately 75–85% of 

seizures in this context are focal motor in nature, 

underscoring their central role in the clinical 

phenotype [4]. 

▪ Occipital-lobe-type seizures: 

Occipital-lobe-origin seizures may present with 

visual hallucinations (such as flashes, shapes, or 

colours), other elementary visual phenomena, or 

transient homonymous hemianopia, often 

heralding an occipital-onset seizure. These visual 

auras can occur before or alongside focal motor 

seizures and are liable to be mistakenly 

interpreted as a posterior circulation stroke or 

migraine aura in the absence of metabolic clues 
[4]. 

▪ Epilepsia partialis continua (EPC) and focal 

status epilepticus: Epilepsia partialis continua—
continuous or near-continuous focal motor 

activity (e.g., repetitive twitching of a hand or 

face)—represents a relatively rare but 

pathognomonic presentation of NKH-related 

seizures. NKH-associated EPC or focal status 

epilepticus typically lasts hours to days and 

usually resolves within 24–72 hours after 

correction of hyperglycemia and plasma 

osmolality, reinforcing its metabolic basis [20]. 

▪ Generalized seizures: Generalized tonic–clonic 

seizures are reported in NKH but are far less 

common than focal events; they may represent 

secondary generalization of an already 

established focal onset or arise from more diffuse 

metabolic encephalopathy. When generalized 

seizures occur in the setting of NKH, they often 

coexist with other systemic features of 

hyperglycemic crisis and may be less responsive 
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to antiepileptic drugs until glucose levels are 

controlled [13,21]. 

▪ Postictal features: Postictal confusion, transient 

focal deficits resembling Todd’s paresis, or 

transient cortical blindness can accompany 

NKH-related seizures but are usually short-lived 

and resolve as blood glucose and osmolality 

return to normal ranges. The reversibility of these 

postictal phenomena, together with normalization 

of imaging and EEG findings, supports the 

concept of transient, metabolic-induced cortical 

dysfunction rather than permanent structural 

injury in most patients [22]. 

Diagnosis  

The diagnostic process hinges on maintaining a high 

index of clinical suspicion, particularly in adults with 

known or newly recognized diabetes who present with 

new-onset focal seizures, altered mental status, 

recurrent focal motor activity, or continuous focal 

twitching, all in the setting of markedly elevated 

blood glucose but without significant ketosis. Prompt 

recognition is essential, as delayed diagnosis may lead 

clinicians toward inappropriate long-term 

antiepileptic therapy instead of targeted correction of 

the underlying hyperglycemic crisis [23, 24,25]. 

Laboratory evaluation typically reveals blood glucose 

levels exceeding 600 mg/dL, reflecting severe 

hyperglycemia, although some case series describe 

patients with “moderate hyperglycemia” that still falls 
clearly within the NKH spectrum. Serum osmolality 

is usually elevated above 320 mOsm/kg, often 

ranging between 330 and 350 mOsm/kg, consistent 

with the hyperosmolar nature of the syndrome. Serum 

and urinary ketones are absent or minimal, and arterial 

blood gas analysis commonly shows normal or mildly 

alkalotic pH without major anion-gap metabolic 

acidosis, which helps distinguish NKH from diabetic 

ketoacidosis. Dehydration-related abnormalities such 

as elevated blood urea nitrogen (BUN) and creatinine, 

along with variable hyponatremia or 

pseudohyponatremia, frequently accompany the 

hyperglycemic state and provide further support for a 

metabolic emergency rather than an isolated epileptic 

disorder [23,25]. Neuroimaging findings are not uniform 

but add critical context once the metabolic picture is 

established. MRI often reveals transient cortical or 

subcortical hyperintensities on T2/FLAIR sequences, 

most commonly in the occipital and parietal regions, 

with restricted diffusion on diffusion-weighted 

imaging in some cases, reflecting reversible cytotoxic 

or hypoperfusion-like changes. These abnormalities 

frequently resolve or markedly improve after 

correction of glucose and osmolality, reinforcing the 

notion that they represent a metabolic, rather than 

structural, lesion. By contrast, non-contrast CT of the 

head is frequently normal or only mildly abnormal, 

which underscores the importance of not relying on 

CT alone to exclude NKH-related seizures and 

highlights the need for MRI when the clinical and 

metabolic picture suggests a reversible metabolic 

encephalopathy [25,26]. Electroencephalography plays 

a complementary role but does not provide a 

pathognomonic pattern. Routine EEG in patients with 

NKH-related seizures may show focal or generalized 

slowing, focal epileptiform discharges over posterior 

or lateral cortical regions, or non-specific 

triphasic-like waves, without characteristic features 

that are unique to NKH alone. The EEG background 

and focal abnormalities often improve or normalize 

after normalization of blood glucose and plasma 

osmolality, further supporting the idea that the 

seizures are acute symptomatic phenomena rather 

than evidence of an underlying primary epileptic 

focus. In selected cases, repeat EEG after metabolic 

correction or video-EEG monitoring can help 

distinguish residual epileptic activity from transient 

metabolic encephalopathy, guiding decisions about 

whether short-term antiepileptic therapy is warranted 
[24,25]. 

Treatment 

The management of NKH induced seizures is 

primarily directed toward rapid but controlled 

correction of the underlying hyperglycaemic and 

hyperosmolar state. Unlike primary epilepsy, the 

seizures associated with NKH are often acute 

symptomatic events and may respond poorly to 

conventional antiseizure medications when the 

metabolic abnormality remains uncorrected. 

Therefore, restoration of metabolic homeostasis with 

fluid therapy, insulin and appropriate electrolyte 

replacement constitutes the cornerstone of treatment. 

Published clinical series have demonstrated that 
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seizures frequently resolve following correction of 

hyperglycaemia and dehydration. [26,27] 

1. Initial stabilization 

Patients presenting with seizures and suspected NKH 

should initially undergo standard emergency 

assessment, including evaluation of airway, breathing 

and circulation. Blood glucose should be measured 

immediately, followed by assessment of vital signs, 

neurological status, capillary blood glucose, serum 

electrolytes, renal function, serum osmolality, venous 

or arterial blood gas and ketone levels. [27,28,29] 

Continuous cardiac monitoring is advisable in 

patients with significant electrolyte abnormalities or 

severe hyperosmolarity. The precipitating cause of the 

hyperglycaemic crisis should also be identified. 

Common triggers include infection, inadequate 

diabetes treatment, newly diagnosed diabetes, acute 

illness, corticosteroid therapy and other physiological 

stresses. Treatment of the precipitating condition is an 

important component of recovery. If a seizure is 

prolonged or meets criteria for status epilepticus, 

emergency seizure management should be initiated 

according to standard status epilepticus protocols. 

[27,28] 

2. Fluid replacement 

Fluid replacement is the initial component of therapy 

because patients with severe hyperglycaemia 

commonly have substantial water and electrolyte 

deficits resulting from osmotic diuresis, which should 

be corrected with intravenous isotonic fluids. Fluid 

therapy restores intravascular volume, improves 

tissue perfusion and contributes to a gradual reduction 

in serum glucose and osmolality. Intravenous 0.9% 

sodium chloride or an appropriate isotonic crystalloid 

may be initiated, with the rate individualized 

according to age, haemodynamic status, cardiac 

function and renal function. In patients without 

significant cardiac or renal compromise, an initial rate 

of approximately 500–1000 mL/hour during the first 

2–4 hours may be considered, followed by adjustment 

according to clinical response and corrected 

sodium/osmolality. Fluid administration should be 

controlled carefully in older adults and in patients 

with heart failure or kidney disease because excessive 

rapid volume administration can result in pulmonary 

oedema and other complications. The objective is not 

merely normalization of blood glucose but gradual 

restoration of circulating volume and reduction of 

serum osmolality. Excessively rapid correction of 

hyperosmolarity should be avoided because it may 

increase the risk of neurological complications. [30,31] 

3. Intravenous insulin therapy 

Insulin is essential for correcting the underlying 

hyperglycaemic state by reducing the elevated blood 

glucose levels. In Hyperosmolar Hyperglycaemic 

State (HHS) without significant ketonaemia or 

acidosis, a fixed-rate intravenous short-acting insulin 

infusion at approximately 0.05 units/kg/hour is 

recommended. If significant ketonaemia or metabolic 

acidosis is present, suggesting a mixed DKA/HHS 

presentation, an insulin infusion of 0.1 units/kg/hour 

is generally recommended. [29,30] Insulin should be 

administered with close monitoring of blood glucose 

and serum electrolytes. In patients with profound 

dehydration, initial fluid replacement is particularly 

important because insulin administration before 

adequate volume restoration may produce an 

excessive fall in plasma osmolality and may worsen 

circulatory instability. Once plasma glucose falls 

substantially, dextrose-containing fluids may be 

introduced to prevent hypoglycaemia while insulin is 

continued until the hyperosmolar metabolic 

disturbance has adequately resolved. The reduction in 

blood glucose should be controlled rather than 

excessively rapid because an abrupt fall in serum 

osmolality may increase the risk of neurological 

complications. Therefore frequent glucose 

measurements are necessary during intravenous 

insulin therapy. Once the acute metabolic crisis has 

resolved, insulin therapy can be transitioned to an 

appropriate subcutaneous regimen based on the 

patient's diabetes status and long-term glycaemic 

requirements. [31,32,35] 

4. Potassium and electrolyte replacement 

Electrolyte disturbances should be identified and 

corrected during treatment. Total body potassium is 

usually depleted in severe hyperglycaemic states 

because of osmotic diuresis, even when the initial 

serum potassium concentration is normal or elevated. 

Potassium requires particular attention because 

insulin administration promotes intracellular 

movement of potassium and can precipitate or worsen 
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hypokalaemia. Serum potassium should therefore be 

assessed before and repeatedly during insulin 

treatment. If significant hypokalaemia is present, 

potassium replacement and appropriate adjustment or 

temporary delay of insulin therapy may be necessary 

according to the patient's biochemical status and 

established hyperglycaemic-crisis protocols.  

• Potassium <3.5 mmol/L: potassium replacement 

should be initiated and insulin therapy delayed 

until the potassium concentration is safely 

corrected. 

• Potassium 3.5–5.0 mmol/L: potassium can 

generally be added to intravenous fluids to 

maintain serum potassium within approximately 

4–5 mmol/L. 

• Potassium >5.0 mmol/L: potassium replacement 

is usually withheld initially, with frequent 

reassessment. 

Sodium and other clinically significant electrolyte 

abnormalities should also be monitored and corrected 

appropriately. The precise replacement regimen 

should be individualized according to renal function, 

urine output, ECG findings and local institutional 

protocols. The 2024 consensus report recommends 

frequent potassium monitoring during treatment 

because potassium levels can fall considerably 

following insulin administration. Other electrolyte 

abnormalities should also be corrected when 

clinically significant. Routine phosphate replacement 

is not generally required unless severe 

hypophosphataemia is associated with clinical 

complications. [28,31,32] 

5. Management of seizures 

Correction of hyperglycaemia and dehydration is the 

most important intervention for NKH-associated 

seizures. Evidence from case series indicates that 

these seizures may be resistant to conventional 

antiseizure treatment but frequently improve after 

insulin therapy and rehydration. For an actively 

ongoing convulsive seizure or status epilepticus, 

standard emergency seizure management should not 

be delayed. A benzodiazepine may be administered as 

first-line therapy according to institutional status 

epilepticus protocols. Persistent seizures may require 

a second-line antiseizure medication such as 

levetiracetam, fosphenytoin/phenytoin or sodium 

valproate should be selected according to the patient's 

clinical condition, organ function, drug interactions 

and contraindications. [35,36] In NKH, antiseizure 

medication should therefore be considered an adjunct 

when seizures are prolonged, recurrent or refractory 

rather than a substitute for correction of the metabolic 

abnormality. Routine prolonged antiseizure therapy is 

generally unnecessary once the metabolic 

abnormality has been corrected and the patient has 

returned to the neurological baseline. Continued 

therapy may be considered when seizures persist 

despite metabolic correction, neuroimaging 

demonstrates an underlying structural lesion, EEG 

suggests an independent epileptic disorder, or another 

persistent risk factor for recurrent seizures is 

identified. [37,38]. 

REFERENCES 

1. Younes S, Cherif Y, Mouna Aissi, Alaya W, Olfa 

Berriche, Amel Boughammoura, et al. Seizures 

and movement disorders induced by 

hyperglycemia without ketosis in elderly. Iranian 

Journal of Neurology [Internet]. 2014 Jul 

4;13(3):172. Available from: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC42409

36/  

2. Gorijala VK, Shaik L, Kowtha P, Kaur P, 

Nagarjunakonda VS. A Case Report of 

Nonketotic Hyperglycemic Seizures: A 

Diagnostic Dilemma. Cureus. 2020 Nov 10;  

3. Aljaberi K, Salih N, Palat AN, Palat Chirkkara 

SK. Non-ketotic Hyperglycemia Presenting as 

Focal Status Epilepticus and Subsequent Todd’s 
Paralysis. Cureus. 2024 Jun 29;  

4. Sharma R, Agazzi GM, Bahman Rasuli. Non-

ketotic hyperglycaemic seizure. Radiopaediaorg 

[Internet]. 2017 Aug 30 [cited 2026 Jan 12]; 

Available from: 

https://radiopaedia.org/articles/non-ketotic-

hyperglycaemic-seizure  

5. Gaballa S, Hlaing KM, Moursy S, Ahmed A, 

AlJaf A. Non-Ketotic Hyperglycemia Causing a 

Transient Unilateral Homonymous Hemianopia: 

A Manifestation of Occipital Lobe Seizure. 

Cureus [Internet]. 2020 Jun 9 [cited 2022 Jul 

28];12(6). Available from: 



Drishya L., Int. J. Med. Pharm. Sci., 2026 2(9), 416-425 |Review 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   423 

Original Article 

https://www.cureus.com/articles/32691-non-

ketotic-hyperglycemia-causing-a-transient-

unilateral-homonymous-hemianopia-a-

manifestation-of-occipital-lobe-seizure  

6. Krawiec C, Anastasopoulou C. Nonketotic 

Hyperglycinemia [Internet]. PubMed. Treasure 

Island (FL): StatPearls Publishing; 2022. 

Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK55614

0/  

7. Nonketotic hyperglycinemia [Internet]. MedLink 

Neurology. Available from: 

https://www.medlink.com/articles/nonketotic-

hyperglycinemia  

8. Wang X, Yu H, Cai Z, Wang Z, Ma B, Zhang Y. 

Nonketotic hyperglycemia-related epileptic 

seizures. Epilepsy & Behavior Case Reports 

[Internet]. 2013 Jan 1 [cited 2023 Oct 15];1:77–8. 

Available from: 

https://www.sciencedirect.com/science/article/pii

/S2213323213000170  

9. Singh BM, Strobos RJ. Epilepsia partialis 

continua associated with nonketotic 

hyperglycemia: Clinical and biochemical profile 

of 21 patients. Annals of Neurology. 1980 

Aug;8(2):155–60.   

10. Hwang KJ, Yoon S, Park KC. Non-ketotic 

hyperglycaemia presenting as epilepsia partialis 

continua. Epileptic Disorders. 2016 

Jun;18(2):201–3.  

11. Rai R, Dhull P, Kumar Y, Gill S, Mohimen A, 

Nachankar AS. Epilepsia Partialis Continua in 

Hyperosmolar Nonketotic Hyperglycemia. 

Journal of Neurosciences in Rural Practice. 2021 

Sep 16;  

12. Resisi E, Zadran J, Kurtz D, Yu C, Anderson L. 

Hyperglycemia-induced Occipital Lobe Seizures. 

JCEM Case Reports. 2025 Sep 25;3(11).  

13. Dimitri Baltyde, Bertrand De Toffol, Mathieu 

Nacher, Sabbah N. Epileptic seizures during Non-

Ketotic Hyperglycemia (NKH) in French Guiana: 

A retrospective study. Frontiers in endocrinology. 

2022 Aug 18;13. 

14. Adeyinka A, Kondamudi NP. Hyperosmolar 

Hyperglycemic Syndrome [Internet]. National 

Library of Medicine. StatPearls Publishing; 2023. 

Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK48214

2/  

15. Nardone R, Brigo F, Trinka E. Acute 

Symptomatic Seizures Caused by Electrolyte 

Disturbances. Journal of Clinical Neurology. 

2016;12(1):21.  

16. Rossi S, Romoli M, Urbinati G, Benini M, Russo 

M, D’Anna L, et al. Acute stroke-like deficits 

associated with nonketotic hyperglycemic 

hyperosmolar state: an illustrative case and 

systematic review of literature. Neurological 

Sciences. 2022 Apr 28;43(8):4671–83. 

17. Anash M, Agarwal K. Insulin pathways in 

epilepsy: Link between metabolism and brain 

activity. American Journal of Biopharmacy and 

Pharmaceutical Sciences [Internet]. 2026 Feb 13 

[cited 2026 Apr 9];6:1. Available from: 

https://ajbps.org/insulin-pathways-in-epilepsy-

link-between-metabolism-and-brain-activity/  

18. Kim DW, Moon Y, Gee Noh H, Choi JW, Oh J. 

Blood-brain Barrier Disruption is Involved in 

Seizure and Hemianopsia in Nonketotic 

Hyperglycemia. The Neurologist. 2011 

May;17(3):164–6.  

19. Marchi N, Angelov L, Masaryk T, Fazio V, 

Granata T, Hernandez N, et al. Seizure-Promoting 

Effect of Blood?Brain Barrier Disruption. 

Epilepsia. 2007 Apr;48(4):732–42.  

20. Khan Z, Arya K, Bollu PC. Epilepsia Partialis 

Continua [Internet]. PubMed. Treasure Island 

(FL): StatPearls Publishing; 2020. Available 

from: 

https://www.ncbi.nlm.nih.gov/books/NBK53227

5/  

21. Kodankandath TV, Theodore D, Samanta D. 

Generalized Tonic-Clonic Seizure [Internet]. 

PubMed. Treasure Island (FL): StatPearls 

Publishing; 2023. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK55449

6/  

22. Pottkämper JCM, Hofmeijer J, van Waarde JA, 

van Putten MJAM. The postictal state — What do 

we know? Epilepsia. 2020 May 12;61(6):1045–
61.  

23. Wu J, Feng H, Zhao Y, Li J, Li T, Li K. 

Neuroimaging features in a patient with non-

ketotic hyperglycaemic seizures: A case report. 

World Journal of Clinical Cases. 2024 Feb 

16;12(5):1004–9.  

24. Tiamkao S, Janon C, Sawanyawisuth K, 

Pratipanawatr T, Jitpimolmard S. Prediction of 



Drishya L., Int. J. Med. Pharm. Sci., 2026 2(9), 416-425 |Review 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   424 

Original Article 

seizure control in non-ketotic hyperglycemic 

induced seizures. BMC Neurology. 2009 

Dec;9(1).  

25. Dhanashree Peddawad. Epileptic manifestations, 

pathophysiology, and imaging characteristics of 

non-ketotic hyperglycaemia: a review of the 

literature and a report of two cases with 

irreversible cortical vision loss. Journal of 

International Medical Research. 2022 Mar 

1;50(3):030006052210814-030006052210814. 

26. Zhang Y, Parikh A. Clinical and Neuroimaging 

Features in a Patient with Non-Ketotic 

Hyperglycemia. Neurology International. 2020 

Dec 14;12(3):130–5.   

27. Umpierrez GE, Davis GM, ElSayed NA, Fadini 

GP, et al. Hyperglycaemic crises in adults with 

diabetes: A consensus report. Diabetic care. 2024; 

47(8):1257-75. 

28. Licchetta L, Ferri L, Morsillo F, et al. Clinical 

characterisation of non- ketotic hyperglycemia- 

related seizures: A systematic review and 

individual participant data meta- analysis. 

Seizure: European Journal of Epilepsy. 2023; 

106:50-7. 

29. Armeno ML, Kossoff EH. Let food be the 

medicine. The interaction between ketogenic diet 

therapy and anti- seizure medications: A 

systematic review. Epileptic disorders. 2023; 

25(1):18-27. 

30. Rodriguez Alvarez P, San Martin, et al. 

Hyperglycemic crisis in adults: A look at the 2024 

consensus report. Cleveland clinic Journal of 

medicine. 2025;92(3):152-8. 

31. Kitabchi AE, Murphy MB, et al. Hyperglycemic 

crisis in adult patients with Diabetes. Diabetes 

care. 2006;29(12):2739-48. 

32. Tiamkao S, Pratipanawatr T, et al. Seizures in 

nonketotic hyperglycemia. 2003; 12(6):409-10. 

33. Nowak M, Chuchra P, Paprocka J. Nonketotic 

Hyperglycinemia: Insight into Current Therapies. 

Journal of Clinical Medicine. 2022 May 

27;11(11):3027. 

34. Bharti K, Bajaj N. Nonketotic Hyperglycinemia. 

2017 [cited 2026 Sept 5];18(1). Available from: 

https://share.google/J4EZ5K39g3EKZhzaD 

35. Currens LM. Using the Ketogenic Diet to Treat 

Intractable Epilepsy in Case of Glycine 

Encephalopathy [Internet]. neurology_live. 

NeurologyLive - Clinical Neurology News and 

Neurology Expert Insights; 2019 [cited 2026 Sept 

5]. Available from: 

https://share.google/6T5TzOz5b12ypQ5Bb 

36. Sen K, Hickman E. Nonketotic hyperglycinemia 

[Internet]. MedLink Neurology. 2026 [cited 2026 

Sept 5]. Available from: 

https://share.google/bRRCT7kc5qa12TtYm 

37. Iqbal M, Prasad M, Mordekar SR. Nonketotic 

hyperglycinemia case series [Internet]. Vol. 10, 

Journal of pediatric neurosciences. India; 2015 

[cited 2026 Sept 5]. p. 355–8. Available from: 

https://pubmed.ncbi.nlm.nih.gov/26962342/ 

38. Ning JJ, Li F, Li SQ. Clinical and genetic analysis 

of nonketotic hyperglycinemia: A case report 

[Internet]. Vol. 10, World journal of clinical 

cases. United States; 2022 [cited 2026 Sept 5]. p. 

7982–8. Available from: 

https://pubmed.ncbi.nlm.nih.gov/36158497/ 

39. Kawai N, Sakai N, Okuro M, Karakawa S, 

Tsuneyoshi Y, Kawasaki N, et al. The Sleep-

Promoting and Hypothermic Effects of Glycine 

are Mediated by NMDA Receptors in the 

Suprachiasmatic Nucleus. 

Neuropsychopharmacology. 2015;40(6):1405–
16. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC

4397399/ 

40. Alfadhel M, Nashabat M, Qahtani H Al, Alfares 

A, Mutairi F Al, Shaalan H Al, et al. Mutation in 

SLC6A9 encoding a glycine transporter causes a 

novel form of non-ketotic hyperglycinemia in 

humans [Internet]. Vol. 135, Human genetics. 

Germany; 2016 [cited 2026 Sept 5]. p. 1263–8. 

Available from: 

https://pubmed.ncbi.nlm.nih.gov/27481395/ 

41. Ma E, Li W, Gao H, Ma S, Chai Q, Wei L, et al. 

The Application Value of Early Amplitude-

Integrated Electroencephalogram in a Newborn 

with Nonketotic Hyperglycinemia: A Rare Case 

Report [Internet]. Vol. 15, AJP reports. United 

States; 2025;67–72. Available from: 

https://pubmed.ncbi.nlm.nih.gov/40458115/ 

42. Van Karnebeek CDM, Sayson B, Lee JJY, Tseng 

LA, Blau N, Horvath GA, et al. Metabolic 

Evaluation of Epilepsy: A Diagnostic Algorithm 

With Focus on Treatable Conditions. Frontiers in 

Neurology [Internet]. 2018 Dec 3 [cited 2026 

Sept 5];9. Available from: 



Drishya L., Int. J. Med. Pharm. Sci., 2026 2(9), 416-425 |Review 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   425 

Original Article 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC

6286965/ 

43. Lammouchi T, Zoghlami F, Ben Slamia L, Grira 

M, Harzallah MS, Benammou S. [Epileptic 

seizures in non-ketotic hyperglycemia]. 

Neurophysiol Clin (2004) 34(3−4):183-7. doi: 

10.1016/j.neucli.2004.04.002 

44. Kang KW, Kim SH, Kim JM, Nam TS, Choi KH, 

Kim MK. Ictal SPECT in diagnosis of non-ketotic 

hyperglycemia-related seizure manifesting as 

speech arrest. J Clin Neurol (2019) 15(2):253-5. 

doi: 10.3988/jcn.2019.15.2.253 

45. Huang CW, Tsai JJ, Ou HY, Wang ST, Cheng JT, 

Wu SN, et al. Diabetic hyperglycemia is 

associated with the severity of epileptic seizures 

in adults. Epilepsy Res (2008) 79(1):71-7. doi: 

10.1016/j.eplepsyres.2007.12.012 

46. Jain A, Sankhe S. Hyperglycemia-induced 

seizures and blindness. Indian J Radiol Imaging 

(2020) 30(2):245-7. doi: 10.4103/ijri.IJRI_41_20 

47. Hiremath SB, Gautam AA, George PJ, Thomas 

A, Thomas R, Benjamin G. Hyperglycemia-

induced seizures - understanding the clinico- 

radiological association. Indian J Radiol Imaging 

(2019) 29(4):343-9. doi: 

10.4103/ijri.IJRI_344_19 

48. Martínez-Fernández R, Gelabert A, Pablo MJ, 

Carmona O, Molins A. Status epilepticus with 

visual seizures in ketotic hyperglycemia. Epilepsy 

Behav (2009) 16(4):660-2. doi: 

10.1016/j.yebeh.2009.10.005 

49. Scherer C. [Seizures and non-ketotic 

hyperglycemia]. Presse Med (2005) 34(15):1084-

6. doi: 10.1016/S0755-4982(05)84123-5 

50. Seo DW, Na DG, Na DL, Moon SY, Hong SB. 

Subcortical hypointensity in partial status 

epilepticus associated with nonketotic 

hyperglycemia. J Neuroimaging (2003) 

13(3):259-63. doi: 10.1111/j.1552-6569. 

2003.tb00188.x 

51. Lee EJ, Kim KK, Lee EK, Lee JE. Characteristic 

MRI findings in hyperglycaemia-induced 

seizures: Diagnostic value of contrast-enhanced 

fluid-attenuated inversion recovery imaging. Clin 

Radiol (2016) 71(12):1240-7. doi: 

10.1016/j.crad.2016.05.006. 

 

Cite: Anjali Krishna S. S., Jeffnisha J., Drishya L.*, Shaiju S. Dharan, Nonketotic 

Hyperglycaemia Induced Seizure: A Review, Int. J. Med. Pharm. Sci., 2026, 2 (9), 416-

425. https://doi.org/10.5281/zenodo.22902975 


