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Case report

Upper extremity deep venous thrombosis secondary  
to thyrotoxic periodic paralysis with accompanying 
hyperphosphatemia and severe hypomagnesemia

Jasmin Rahesh MS, MBA, Layan Al-Sukhni BS, Baseer Quraishi BS, Tarek Naguib MD

Abstract

Thyrotoxic periodic paralysis is a rare but life-threatening complication of hyperthyroidism. 
Characteristic features include thyrotoxicosis, acute paralysis, and hypokalemia. Mild hypo
magnesemia and hypophosphatemia are also present in most cases due to the transcellular 
shift of electrolytes. Complications of thyrotoxic periodic paralysis reported in the literature have 
included cerebral venous thrombosis and lower extremity deep venous thrombosis. We present 
a patient with an unusual presentation of thyrotoxic periodic paralysis with hyperphosphatemia, 
upper extremity deep venous thrombosis, and severe hypomagnesemia. This is the first reported 
case of upper extremity deep vein thrombosis in association with a peripherally inserted central 
catheter line secondary to thyrotoxicosis.
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Introduction

Thyrotoxic periodic paralysis (TPP) is a serious 
complication of hyperthyroidism that is most commonly 
seen in men between the ages of 20 to 40.1 Thyrotoxic 
periodic paralysis presents with hypokalemia and 
acute onset proximal muscle weakness in the lower 
extremities that can last for 3–96 hours.2,3 Other find-
ings of hyperthyroidism, such as tachycardia, warm 
and moist skin, and fever can also develop. Initial treat-
ment involves potassium supplementation to prevent 
the complications of hypokalemia. Definitive treatment 
includes managing the underlying thyroid disorder with 
antithyroid medication and in some cases possible thy-
roidectomy or radioiodine ablation.2

Case 

A 20-year-old man with history of drug abuse 
and osteochondritis presented to the emergency 

department (ED) with bilateral leg weakness and foot 
numbness. That morning he woke up unable to move 
his legs or his back and fell out of bed, after which he 
noticed that he had feeling in his legs but not his feet. He 
was found to be profoundly hypokalemic at 1.6 mmol/L 
and hypomagnesemic at 1.5 mg/dL. Phosphate levels 
were not taken at this time, but calcium was 9.0 mg/dL. 
These values were verified by a redraw and repeat 
chemistry. The patient denied nausea, vomiting, and 
diuretic use but did report loose bowel movements for 
several months due to self-diagnosed irritable bowel 
syndrome. He also reported alcohol use of 4–6 beers 
1–2 times a week for years. The patient was admitted 
for potassium and magnesium intravenous replace-
ment. Chest x-ray, magnetic resonance imaging of 
the cervical spine, computed tomography scan of the 
brain, and drug panel were all negative. 

 On day 1 of hospital stay the patient’s electrolyte 
levels improved, with potassium of 3.6 mmol/L magne-
sium of 1.8 mg/dL, phosphate of 4.0 mg/dL, and cal-
cium of 8.9 mg/dL. On day 2, he reported improved 
strength. His labs indicated potassium of 3.6 mmol/L, 
magnesium of 1.8 mg/dL, phosphate of 5.0 mg/dL, and 
calcium of 9.3 mg/dL. His SARS-CoV2 antigen, blood, 
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fact, a urine calcium/phosphate ratio of >1.4 has been 
shown to detect TPP with a sensitivity of 100%.6 Our 
patient’s urine calcium levels were not obtained; how-
ever, his phosphate levels were monitored through-
out his hospital course. Although the traditional TPP 
presentation is accompanied by hypophosphatemia, 
our patient presented with an unusual hyperphos-
phatemia. His levels increased throughout his stay 
from 4.0 mg/dL on hospital day 1 to 7.0 mg/dL on hos-
pital day 5. These levels slowly decreased to 5.9 at 
time of discharge after methimazole administration. A 
possible explanation for the mechanism of hyperphos-
phatemia is an increase in bone absorption stimulated 
by triiodothyronine secondary to hyperthyroidism.7

Hypomagnesemia is a common accompanying 
electrolyte abnormality of TPP due to the resulting tran-
scellular shift of electrolytes.4 In a study with 24 patients, 
mild hypomagnesemia was noted in all patients during 
paralysis and was distinguished as a characteristic 
feature of TPP.5 Our patient drank a 12 pack of beer a 
week. Heavy alcohol intake is associated with depleted 
levels of total body magnesium.8 The severe hypo-
magnesemia controlled by several infusions during his 
hospital course was possibly exacerbated by his past 
alcohol use and his acute TPP. Due to preexisting alco-
hol use, his magnesium levels continued to stay low or 
borderline normal despite repeated replacement. 

Studies have shown that hyperthyroidism is asso-
ciated with a shift towards hypercoagulability in a 
dose-response manner.9 One proposed mechanism 
of this effect is by way of the thyroid hormone recep-
tor β affecting gene transcription of coagulation and 
fibrinolytic proteins.10 Another possible mechanism is 
via altered clot structure/lysis, as hyperthyroidism has 
been associated with increased density of clots and 
resistance to clot lysis.11 These effects normalize after 
return to a euthyroid state. Although the mechanism is 
unclear, it appears that thyroid hormone interacts with 
the coagulation system, resulting in increased levels 
of von Willebrand Factor and Factor VIII. Interestingly, 
the converse has also been shown to be true, with 
hypothyroidism associated with hypocoagulability and 
hyperfibrinolysis. Our patient demonstrated hyperco-
agulability causing right upper extremity DVT.9

Hyperthyroidism is associated with an increased 
risk of cardiovascular complications, such as atrial 

and urine cultures were all negative. A negative tissue 
transglutaminase IgA test ruled out celiac disease. On 
day 3, potassium was 4.4 mmol/L, magnesium was 
1.7 mg/dL, and a newly elevated phosphate of 5.7 mg/dL 
was noted. Calcium was 9.0 mg/dL. Right arm edema 
and pain at the PICC line site prompted removal of the 
line; an ultrasound showed an occlusive deep venous 
thrombosis (DVT). A heparin drip was ordered, and a 
V/Q scan was negative. An asymptomatic run of ven-
tricular tachycardia prompted an echocardiogram and 
troponin measurement, but both were negative.

On day 4 his labs revealed a low TSH of <0.01 mIU/L 
and hypomagnesemia of 1.8 mg/dL. Potassium was 
within normal limits. Phosphate was still elevated at 
5.5 mg/dL and calcium was 10.0 mg/dL. On day 5 a 
low TSH of <0.01 mIU/L was confirmed again; elevated 
T3 9.99 pg/ml and T4 2.86 ng/dL were also noted. His 
potassium at this time was 4 mmol/L, magnesium 
was within normal limits, and phosphate was elevated 
at 7.0 mg/dL with calcium of 9.5 mg/dL and PTH of 
36.7 pg/mL (normal <65). Ventricular tachycardia was 
attributed to hyperthyroidism, and a diagnosis of thyro-
toxic periodic paralysis was made. An ultrasound of the 
neck showed a hypervascular thyroid consistent with 
Graves’ disease or thyroiditis, and methimazole was 
started at a dose of 10 mg 3 times daily. On day 6, a 
potassium of 3.8 mmol/L, phosphate of 6.2 mg/dL, cal-
cium of 9.6 mg/dL and a magnesium of 2.3 mg/dL were 
recorded, and atenolol was started at a dose of 50 mg 
twice daily. He was discharged home feeling well.

Discussion 

Although rare, TPP is a severe and life-threatening 
complication of hyperthyroidism associated with thy-
rotoxicosis, acute paralysis, and hypokalemia.4 It is 
thought to be secondary to stimulation of the Na-K-
ATP pump by thyroid hormone interaction with thyroid 
response elements (TRE), resulting in increased intra-
cellular potassium and subsequent hypokalemia, usu-
ally <3 mmol/L. Other characteristic features of TPP 
include mild hypomagnesemia (1.65 +/-0.1 mg/dL) 
and hypophosphatemia (1.89 +/-0 .71 mg/dL).5 

In a retrospective study of patients with TPP, 
hypophosphatemia occurred in 80% of the patients.5 

This is due to a transcellular shift of the electrolytes.4 In 
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fibrillation and cardioembolic stroke. Cerebral arterial 
and venous thrombosis have also been frequently 
reported in hyperthyroid patients, and free T4 levels 
has been correlated with an increased risk of VTE.11 
Although cerebral venous thrombosis and one case 
of lower extremity DVT have been reported, this is the 
first reported case of upper extremity DVT in associa-
tion with a PICC line secondary to thyrotoxicosis. The 
incidence of DVT in association with PICC lines in an 
inpatient setting was found to be 8% with a median 
time to catheter related DVT of 55 days indicating 
that our patient’s event occurred much earlier than 
expected based on information in the literature.12 

Conclusion

Our patient demonstrated an unusual presentation 
of TPP with hyperphosphatemia, upper extremity DVT, 
and severe hypomagnesemia. The latter made the 
replacement of hypokalemia challenging. It is possible 
that the long-term alcohol use produced concomitant 
renal tubular losses of magnesium. These electrolyte 
derangements have precipitated potentially life threat-
ening ventricular tachycardia. Also, upper extremity 
DVT can cause a potentially life threatening pulmo-
nary embolism. Clinicians should be aware of this 
atypical presentation of TPP.
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