Case Report 

Severe Hypokalemic Periodic Paralysis with Preserved Tendon Reflexes and Marked Electrocardiographic Changes in a Middle-Aged Male: A Case Report and Mechanistic Review



ABSTRACT
Background: Hypokalaemic periodic paralysis (HypoPP) is a rare, potentially life-threatening neuromuscular channelopathy characterised by acute, reversible episodes of paralysis associated with hypokalaemia. Hyporeflexia or areflexia is classically described during severe attacks. However, profound quadriparesis with preserved deep tendon reflexes may represent a diagnostic pitfall and may be confused with acute inflammatory demyelinating polyneuropathy (Guillain-Barré syndrome), myelopathy, or other causes of acute paralysis.
Case Presentation: A 55-year-old man presented with acute, progressive weakness of all four limbs over 24 hours, initially manifesting as difficulty operating the clutch of his vehicle and progressing to an inability to stand or walk. Neurological examination showed profound symmetrical quadriparesis, with lower-limb power of 2-3/5 proximally and upper-limb power of 3-4/5. Deep tendon reflexes were preserved, and plantar responses were bilaterally flexor. Laboratory investigations showed severe hypokalaemia, with a serum potassium nadir of 1.7 mmol/L, an arterial blood-gas potassium value of 3.2 mmol/L, and a repeat serum potassium value of 1.8 mmol/L. Creatine kinase was mildly elevated at 348 U/L. Thyroid parameters were within the stated reference ranges (TSH 1.54 µIU/mL; total T4 7.22 µg/dL), and urine pH was 8.0. Reactive hepatitis B surface antigen was an incidental finding. A 12-lead ECG showed sinus rhythm, PR prolongation to 182 ms, QRS widening to 124 ms, QT/QTc prolongation to 476/487 ms, ST-segment depression, flattened T waves, and prominent U waves. Motor power recovered to 5/5 within 24 hours after intravenous replacement with 40 mEq potassium chloride in 500 mL normal saline over 4 hours under ECG monitoring.

Conclusion: This case demonstrates that preserved deep tendon reflexes do not exclude profound hypokalaemic paralysis. Clinicians should maintain a high index of suspicion, promptly assess serum electrolytes, and examine the 12-lead ECG for hypokalaemia-related changes in patients presenting with acute motor quadriparesis. Early recognition and controlled potassium replacement are important to reduce the risk of serious cardiac complications and unnecessary invasive investigations.
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1. INTRODUCTION  
Acute flaccid quadriparesis is a dramatic neurological presentation that requires urgent, methodical diagnostic stratification and targeted treatment. The differential diagnosis includes acute inflammatory demyelinating polyradiculoneuropathy (Guillain-Barré syndrome), transverse myelitis, myasthenia gravis, botulism, and toxin-mediated neuropathies; however, hypokalaemic periodic paralysis (HypoPP) is an important, treatable, and potentially life-threatening neuromuscular emergency (Statland et al., 2018; Weber & Lehmann-Horn, 2018). HypoPP is a rare disorder characterised by attacks of painless, symmetrical, generalised flaccid paralysis associated with changes in extracellular potassium concentration (Fontaine, 2008). Primary HypoPP is uncommon and may therefore present a diagnostic challenge in the acute hospital setting (Burge & Hanna, 2012).

Inheritance is typically autosomal dominant, although sporadic cases occur. Primary HypoPP is associated with pathogenic variants in skeletal-muscle voltage-gated ion channels, most commonly the L-type calcium channel gene CACNA1S (type 1 HypoPP) or the skeletal-muscle sodium channel gene SCN4A (type 2 HypoPP). Abnormal voltage-sensor function can generate aberrant gating-pore currents and sustained sarcolemmal depolarisation, producing electrical inexcitability and weakness (Bulman et al., 1999; Jurkat-Rott et al., 1994; Jurkat-Rott et al., 2012). Secondary hypokalaemic paralysis may result from gastrointestinal potassium loss, renal potassium wasting, endocrine disorders, or rapid intracellular potassium shifts, including those occurring in thyrotoxic periodic paralysis (Gennari, 1998; Lin et al., 2004).

Hypokalaemic paralysis is classically associated with rapidly progressive, bilateral symmetrical weakness and reduced or absent deep tendon reflexes (Kayal et al., 2013; Statland et al., 2018). Nevertheless, clinical expression is variable, and preserved tendon reflexes may occur even in severe hypokalaemic weakness (Kayal et al., 2013). This presentation can create diagnostic uncertainty and may prompt consideration of central nervous system disease, functional neurological disorder, or other neuromuscular conditions, potentially delaying recognition of the underlying electrolyte disturbance (Kayal et al., 2013; Weber & Lehmann-Horn, 2018). Recent reports also support a structured assessment because both inherited and secondary forms may present with acute flaccid weakness, and secondary hypokalaemic paralysis can be the presenting feature of systemic disease (Al Hariri et al., 2024; Sheikh et al., 2024). Contemporary reviews of thyrotoxic hypokalaemic periodic paralysis further emphasise the importance of transcellular potassium shifts in secondary presentations (Gan et al., 2025). A recent case report similarly highlights the value of prompt serum electrolyte assessment when acute quadriparesis raises concern for HypoPP or its neurological mimics (Bindhu & Likhitha, 2026). Within the literature considered in this manuscript, severe hypokalaemic quadriparesis with preserved deep tendon reflexes is less frequently described than the classical hyporeflexic or areflexic presentation, defining the diagnostic gap addressed by the present case. We report severe acute hypokalaemic paralysis in a 55-year-old man with a serum potassium nadir of 1.7 mmol/L, characteristic ECG changes, and preserved deep tendon reflexes, followed by rapid recovery after potassium replacement.









2. CASE PRESENTATION
2.1 Patient Information and Initial Clinical Presentation
Case History:
The patient was a 55-year-old employed man admitted to the Department of Neurology at SSIMS & RC Davangere with acute, progressive weakness of all four limbs developing over approximately 24 hours. On 01/09/2026 at about 6:00 P.M., after returning from work, he developed acute difficulty gripping the clutch lever of his vehicle with his left hand. The weakness then progressed to involve both upper and lower limbs, which became markedly heavy and weak. By approximately 4:00 A.M. on 02/09/2026, he had increasing difficulty rising from a sitting position and could no longer stand, walk, or support his own body weight; he was therefore brought to the emergency department by family members. He reported no recent febrile illness, diarrhoea, vomiting, excessive sweating or diaphoresis, unusual strenuous physical exercise, excessive carbohydrate intake, or recent vaccination. There was no paraesthesia or numbness in the limbs, cranial-nerve involvement, diplopia, dysphagia, dysarthria, facial asymmetry, respiratory paralysis, or bowel or bladder disturbance. There was no history of hypertension, diabetes mellitus, bronchial asthma, bronchopneumonia or COPD, angina, myocardial infarction, cerebrovascular disease, epilepsy, or thyroid disease. He reported no chronic medication use, diuretic misuse, chronic laxative intake, or herbal or mineral intake. He consumed a non-vegetarian diet, had never smoked cigarettes or beedis, did not chew paan or gutkha, was a teetotaller, and denied illicit drug use. There was no relevant history of recurrent episodic muscle weakness, neuromuscular disorders, or sudden death in the family. Initial psychiatric evaluation showed no evidence of depression, anxiety, or suicidal tendencies.
2.2 Clinical and Neurological Examination
General physical examination:
The patient was conscious, alert, and oriented to time, place, and person, but was in moderate distress because of the acute motor deficit. Vital parameters were stable: blood pressure was 120/80 mmHg, pulse rate was 66 beats/min with an irregular rhythm, respiratory rate was 18 breaths/min, he was afebrile, and oxygen saturation (SpO2) was 98% on room air. No pallor, icterus, cyanosis, clubbing, generalised lymphadenopathy, or pedal oedema was observed. Cardiovascular, respiratory, and abdominal examinations were unremarkable. A comprehensive neurological examination was performed on admission. Higher mental functions and speech were intact. Examination of cranial nerves I-XII was normal: facial movements were symmetrical, extraocular movements were full, pupils were reactive to light, tongue movements were normal, there was no bulbar weakness, and neck-muscle power was 5/5. Motor examination showed flaccid tone in all four limbs. Muscle bulk was preserved, without fasciculation or wasting. MRC grading demonstrated severe symmetrical quadriparesis, more pronounced proximally than distally, particularly in the lower limbs. Muscle power was as follows:
Upper Extremities: Shoulder abduction and adduction were 4/5 bilaterally; elbow flexion and extension, 3-4/5 bilaterally; wrist dorsiflexion and palmar flexion, 3-4/5 bilaterally; and hand-grip strength, 4/5 bilaterally.
Lower Extremities: Hip flexion and extension were 2-3/5 bilaterally; knee flexion and extension, 3/5 bilaterally; and ankle dorsiflexion and plantar flexion, 3-4/5 bilaterally.
Reflexes: Remarkably, deep tendon reflexes (DTRs), including the bilateral biceps, triceps, supinator, patellar, and Achilles reflexes, were preserved at 2+ bilaterally. No pathological hyperreflexia or clonus was observed.
Plantars & Sensory: Plantar responses were bilaterally flexor (downgoing). Sensory examination showed preserved touch, pain, temperature, vibration, and joint-position sensation in all four limbs and the trunk. Cerebellar signs could not be fully assessed because of motor weakness, but no intention tremor or nystagmus was observed. Meningeal signs were absent.
2.3 Diagnostic Workup and Laboratory Investigations
Emergency laboratory evaluation identified critical hypokalaemia as the metabolic abnormality associated with the quadriparesis. Initial investigations obtained on 02/09/2026 at 13:35 showed a serum potassium nadir of 1.7 mmol/L (reference range, 3.5-5.5 mmol/L), serum sodium of 139.5 mmol/L (133-152 mmol/L), and serum chloride of 106.6 mmol/L (96-106 mmol/L). Arterial blood-gas analysis showed pH 7.40, pCO2 32 mmHg, pO2 74 mmHg, sodium 120 mmol/L, potassium 3.2 mmol/L, ionised calcium 0.70 mmol/L, glucose 130 mg/dL, lactate 1.3 mmol/L, HCO3- 19.8 mmol/L, standard HCO3 21.6 mmol/L, base excess -5.0 mmol/L, and sO2 95% on the GEM 3500 analyser. Creatine kinase was mildly elevated at 348.0 U/L (reference range, 55-170 U/L), consistent with muscle injury or sarcolemmal stress in the setting of acute hypokalaemia, without documented frank rhabdomyolysis. Repeat testing continued to show severe hypokalaemia: serum potassium was 1.8 mmol/L at 22:34 and 2.1 mmol/L on the morning of 03/09/2026 after partial replacement. Urinalysis was otherwise unremarkable, with pH 8.0 and specific gravity 1.015 and without proteinuria, glycosuria, ketonuria, or haematuria. Thyroid parameters were within the stated reference ranges (T3 0.87 ng/mL, total T4 7.22 µg/dL, and TSH 1.54 µIU/mL), arguing against thyrotoxic periodic paralysis. Hepatitis B surface antigen was reactive, whereas the other reported serological markers were negative. The complete blood count showed mild leucocytosis (13,610 cells/cumm, with 80% neutrophils), with haemoglobin 14.2 g/dL and platelets 2.78 lakhs/cumm; ESR was 35 mm/h. Other reported biochemical values included BUN 32.2 mg/dL, serum creatinine 1.33 mg/dL, total bilirubin 0.5 mg/dL, AST 31.0 U/L, ALT 24.2 U/L, ALP 75.9 U/L, total protein 6.8 g/dL, and serum albumin 3.9 g/dL.
Details of the laboratory investigations are systematically recorded and summarised in Table 1.
Table 1: Comprehensive Laboratory and Diagnostic Workup at Admission and Follow-up
	Laboratory Parameter
	Patient Result
	Biological Reference Interval
	Clinical Significance / Interpretation

	Serum Potassium (Initial Nadir, ISE)
	1.7 mmol/L
	3.5 – 5.5 mmol/L
	Critical severe hypokalemia; primary etiology of quadriparesis

	Serum Potassium (Repeat at 22:34)
	1.8 mmol/L
	3.5 – 5.5 mmol/L
	Persistent severe hypokalemia prior to sustained infusion

	Serum Potassium (Follow-up 03/09)
	2.1 mmol/L
	3.5 – 5.5 mmol/L
	Gradual correction following initial potassium repletion

	Serum Sodium (ISE)
	139.5 mmol/L
	133 – 152 mmol/L
	Eunatremic; normal serum osmolar balance

	Serum Chloride (ISE)
	106.6 mmol/L
	96 – 106 mmol/L
	Normal borderline serum chloride

	Creatine Kinase (CK, Serum)
	348.0 U/L
	55 – 170 U/L
	Elevated; reflects hypokalemic myopathy/sarcolemmal stress

	Arterial Blood Gas - pH
	7.40
	7.35 – 7.45
	Normal baseline systemic arterial pH

	Arterial pCO2 / pO2
	32 mmHg / 74 mmHg
	35–45 mmHg / 80–100 mmHg
	Mild compensatory hyperventilation; adequate oxygenation

	Arterial Potassium / Ionized Ca++
	3.2 mmol/L / 0.70 mmol/L
	3.5–5.0 mmol/L / 1.15–1.33 mmol/L
	Reduced ionized calcium; whole-blood analyzer variability

	Arterial Bicarbonate (HCO3-) / BE
	19.8 mmol/L / -5.0 mmol/L
	22.0 – 26.0 mmol/L / -2 to +2
	Mild metabolic compensation

	Thyroid Stimulating Hormone (TSH)
	1.54 µIU/mL
	0.3 – 4.2 µIU/mL
	Euthyroid; excludes thyrotoxic periodic paralysis (TPP)

	Total Thyroxine (T4) / T3
	7.22 µg/dL / 0.87 ng/mL
	4.5–11.7 µg/dL / 0.8–2.0 ng/mL
	Normal thyroid hormone concentrations

	Complete Blood Count (TC / Hb)
	13,610 /µL / 14.2 g/dL
	4,000–11,000 /µL / 13.0–18.0 g/dL
	Mild leukocytosis (80% neutrophils); normal hemoglobin

	Platelet Count / ESR
	2.78 Lakhs/µL / 35 mm/hr
	1.5–4.5 Lakhs/µL / Up to 22 mm/hr
	Mildly elevated inflammatory sedimentation rate

	Serum Creatinine / Urea
	1.33 mg/dL / 32.2 mg/dL
	0.72–1.18 mg/dL / 17.0–43.0 mg/dL
	Mild transient prerenal/creatinine elevation; urea normal

	Liver Enzymes (AST / ALT / ALP)
	31.0 / 24.2 / 75.9 U/L
	<50 U/L / <50 U/L / 30–120 U/L
	Preserved hepatic parenchymal and canalicular integrity

	Total Bilirubin / Albumin
	0.5 mg/dL / 3.9 g/dL
	0.3–1.2 mg/dL / 3.5–5.2 g/dL
	Normal synthetic and excretory hepatic function

	C-Reactive Protein (CRP)
	3.20 mg/L
	< 5.0 mg/L
	Negative; excludes active acute infectious syndrome

	Viral Serology (HBsAg / HCV / HIV)
	Reactive / Non-reactive / Non-reactive
	Non-reactive
	Incidental chronic/asymptomatic Hepatitis B surface antigen

	Urine pH / Specific Gravity
	8.0 / 1.015
	4.6–8.0 / 1.003–1.030
	Alkaline urine; nil casts, proteinuria, or glucosuria




2.4 Electrocardiographic Evaluation The standard 12-lead ECG, recorded at a paper speed of 25 mm/s and calibration of 10 mm/mV (Figure 1), showed marked changes associated with severe hypokalaemia. The baseline rhythm was sinus rhythm at a ventricular rate of 66 beats/min. The PR interval measured 182 ms, the QRS duration was 124 ms, and frontal-plane left-axis deviation was -26 degrees. The QT/QTc interval was prolonged at 476/487 ms (Hodges calculation). ST-segment depression was present, and the T waves were flattened or inverted in the inferolateral and precordial leads (II, III, aVF, V3-V6). Prominent pathological U waves merged with the T waves, producing a pseudo-prolonged QT/QU morphology. These findings were clinically important because severe hypokalaemia may increase the risk of ventricular arrhythmias.
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Figure 1: 12-Lead Electrocardiogram at Presentation (Recorded at 25 mm/s, 10 mm/mV).
Demonstrates normal sinus rhythm (66 bpm), prolonged PR interval (182 ms), widened QRS complex (124 ms), marked QTc prolongation (487 ms), ST-segment depression in inferolateral leads, and towering pathological U waves fused with flattened T waves indicative of severe hypokalemia (serum K+ 1.7 mmol/L).
2.5 Therapeutic Intervention, Hospital Course, and Clinical Outcome
In view of profound hypokalaemia (serum potassium 1.7 mmol/L), severe quadriparesis, and marked ECG changes, potassium replacement was initiated under continuous cardiac telemetry in the CIC/neuro-intermediate unit. The patient received 40 mEq potassium chloride in 500 mL 0.9% normal saline intravenously at 10 mEq/h for 4 hours through a separate IV line. Dextrose-containing solutions were avoided because an insulin-mediated intracellular potassium shift could worsen the hypokalaemia. Oral potassium (KCl syrup/elixir) was also administered at 20 mEq PO three times daily. Supportive treatment included intravenous pantoprazole 40 mg daily and intravenous multivitamins. Neurological recovery after potassium replacement was rapid. Within 8 hours of intravenous KCl administration, upper-limb strength improved to 4+/5 and lower-limb strength to 4/5. By 24 hours after admission, on the morning of 03/09/2026, serum potassium had increased to 2.1 mmol/L and motor power in all proximal and distal muscle groups of the upper and lower limbs had recovered to 5/5. The patient could perform active dorsiflexion and plantar flexion against significant resistance with full range of motion, ambulate without assistance, sit on the bed, and stand independently. ST-segment changes improved, U waves were attenuated, and QTc normalisation was observed. Maintenance oral KCl was prescribed, dietary potassium intake was advised, and the patient was counselled to avoid strenuous exercise for several weeks. A gastroenterology/hepatology referral was made for follow-up of the incidental reactive HBsAg result. At the 4-week post-discharge follow-up visit, the patient remained asymptomatic; serum potassium was 4.3 mmol/L and limb strength remained intact.
3. DISCUSSION
Acute hypokalaemic periodic paralysis is a dramatic but potentially reversible neurological and acute-care emergency (Statland et al., 2018; Venance et al., 2006). It presents with episodic, reversible flaccid quadriparesis or paraparesis and, when severe or unrecognised, may be associated with serious complications, including ventricular arrhythmias, rhabdomyolysis, and respiratory compromise (Cannon, 2015; Jain et al., 2011). Although classically described as an inherited ion-channel disorder of younger individuals, acute hypokalaemic paralysis may also occur sporadically or secondary to acquired metabolic abnormalities in middle-aged and older adults (Kung, 2006; Sardar et al., 2019). The present case had several clinically important atypical features: onset at 55 years of age, a serum potassium nadir of 1.7 mmol/L, marked electrocardiographic changes, and preserved deep tendon reflexes despite severe quadriparesis.

The preservation of deep tendon reflexes is the most clinically distinctive feature of this case. Classical descriptions of severe hypokalaemic paralysis emphasise flaccidity with reduced or absent reflexes (Kayal et al., 2013; Ruff, 1999). Changes in extracellular potassium alter the resting membrane potential, while channel defects in HypoPP can produce paradoxical sustained sarcolemmal depolarisation and electrical inexcitability (Lehmann-Horn et al., 2002). In channelopathies involving CaV1.1 (CACNA1S) or NaV1.4 (SCN4A), aberrant voltage-sensor or gating-pore currents can contribute to persistent depolarisation and inactivation of voltage-gated sodium channels, resulting in depolarisation block (Bulman et al., 1999; Jurkat-Rott et al., 2012; Struyk & Cannon, 2007). Despite lower-limb power of only 2-3/5, this patient's tendon reflexes remained 2+ and fully preserved. Severe peripheral neuropathies such as Guillain-Barré syndrome usually alter reflexes, although retained reflexes can occur in recognised variants (Ropper, 1992; Wakerley & Yuki, 2015). In hypokalaemic paralysis, preserved reflex arcs may therefore coexist with profound muscle weakness (Sardar et al., 2019). Reliance on reflex status alone may consequently delay recognition of an immediately treatable electrolyte abnormality (Ahlawat & Sachdev, 1999; Weber & Lehmann-Horn, 2018).

Guillain-Barré syndrome is an important differential diagnosis in adults presenting with rapidly progressive symmetrical flaccid quadriparesis (Ropper, 1992; Willison et al., 2016). Both conditions can produce marked limb weakness, but Guillain-Barré syndrome more commonly evolves over days, is typically associated with diminished reflexes, and may include sensory or autonomic abnormalities. Diagnostic mimics and atypical reflex patterns should nevertheless be considered when evaluating acute weakness (Wakerley & Yuki, 2015). Tick paralysis is another differential diagnosis and may differ in its pattern of progression and cranial-nerve involvement (Edlow & McGillicuddy, 2008; Statland et al., 2018).

The ECG abnormalities in this patient were clinically valuable. Hypokalaemia alters cardiac repolarisation and conduction and may produce flattened or inverted T waves, ST-segment depression, apparent QT/QU prolongation, and prominent U waves (Diercks et al., 2004; Levis, 2012; Surawicz, 1967). In this case, the QTc was 487 ms and prominent U waves merged with T waves in the precordial and inferior leads (Figure 1). Such abnormalities can provide an early bedside clue to severe hypokalaemia while laboratory confirmation is pending and are important because profound hypokalaemia may predispose to ventricular arrhythmias.

Thyrotoxic periodic paralysis is an important secondary cause of hypokalaemic paralysis, particularly in Asian populations, and is related to increased Na+/K+-ATPase activity and intracellular potassium shifting (Maciel et al., 2011; Ryan et al., 2010). In the present patient, the thyroid profile was within the stated reference ranges and therefore did not support thyrotoxic periodic paralysis. The available urinary, arterial blood-gas, and historical data also did not identify diuretic or laxative misuse or a documented alternative renal/endocrine cause in the submitted record (Gennari, 1998; Koul et al., 2005). The mildly elevated creatine kinase concentration of 348 U/L was compatible with limited muscle injury in the setting of severe hypokalaemia and was not accompanied by documented frank rhabdomyolysis (Jain et al., 2011; Knochel, 1982). The reactive hepatitis B surface-antigen result was treated as an incidental finding and was referred for specialist follow-up (Lok & McMahon, 2009).

Careful potassium replacement is important in acute hypokalaemic periodic paralysis because rebound hyperkalaemia may occur as potassium shifts redistribute during recovery (Lu et al., 2004; Manoukian et al., 1999). Potassium administration should therefore be controlled and accompanied by appropriate monitoring, particularly when severe hypokalaemia and ECG abnormalities are present (Clausen, 2003; Sansone et al., 2016). Dextrose-containing solutions were avoided in this case because insulin-mediated intracellular potassium movement could aggravate hypokalaemia (Clausen, 2003). The patient received 40 mEq intravenous KCl over 4 hours under continuous cardiac monitoring and recovered to premorbid motor power within 24 hours, without documented rebound hyperkalaemia or cardiac arrhythmia.
4. CONCLUSION
Severe hypokalaemic periodic paralysis should remain in the differential diagnosis of acute symmetrical quadriparesis even when deep tendon reflexes are preserved. In this case, profound weakness occurred with a serum potassium nadir of 1.7 mmol/L despite normal 2+ tendon reflexes, creating a presentation that could resemble other acute neurological disorders. The accompanying ECG abnormalities—ST-segment depression, flattened T waves, prominent U waves, QRS widening, and QT/QTc prolongation—provided an important bedside indication of marked hypokalaemia. Rapid biochemical confirmation and controlled potassium replacement under cardiac monitoring were followed by complete neurological recovery within 24 hours and improvement of the electrocardiographic changes. The case therefore emphasises the value of integrating neurological examination with immediate electrolyte testing and ECG assessment rather than excluding hypokalaemic paralysis solely because reflexes are retained. This observation is especially relevant when the initial neurological phenotype is atypical. Careful evaluation for secondary causes remains necessary, while potassium correction should be monitored to reduce the risk of treatment-related complications.
Limitations
This report describes a single patient, so its findings cannot establish how frequently deep tendon reflexes remain preserved in severe hypokalaemic paralysis. The absence of genetic channel testing limits classification of a primary inherited channelopathy, and the available clinical data do not permit definitive attribution to a specific primary or secondary mechanism. Nevertheless, the contemporaneous neurological findings, serum potassium measurements, ECG changes, and rapid response to potassium replacement provide internally consistent clinical evidence supporting the reported association.
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