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Abstract

Calcium is among the top three ions in the body and plays an important role in maintaining normal cellular function,
intracellular signaling, blood coagulation, neural transmission, and integrity of the bone structure. Endocrine disorders have
long been known to present with various neuropsychiatric manifestations. We aim to show how hypocalcemia can present
acutely as delirium without any other symptoms.

We focus our attention on hypocalcemia as a rare cause of delirium and psychosis as this is more commonly seen in
hypercalcemia. We present a case of a 71-year-old patient with psychosis and delirium following an acute drop in calcium
levels and review the existing literature.

The relationship between calcium metabolism and psychiatric disturbances is poorly understood. There are few published
reports of neuropsychiatric manifestations in hypocalcemia and most are due to bisphosphonates use which was not the case
in our patient. She also had no other symptoms of hypocalcemia.

Hypocalcemia may present acutely with only a change in mental status and without any of the classic symptoms of numbness,
tingling, or paresthesia. This is a rare presentation of this abnormality and a high index of suspicion is needed for prompt

management.
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Introduction

Calcium is among the top three ions in the body and plays an important
role in maintaining normal cellular function, intracellular signaling, blood
coagulation, neural transmission, and integrity of the bone structure.[1]
Generally, normal serum calcium ranges between 8.5-10.3mg/dL (2.12-
2.57mmol/L) with 8.5mg/dL regarded as low normal. Hypocalcemia is a
total serum calcium concentration less than 8.5 mg/dL (< 2.12 mmol/L)
in the presence of normal albumin concentrations (3.5-5.5g/dl) or a serum
ionized calcium concentration < 4.7 mg/dL (< 1.17 mmol/L).[2]

Hypocalcemia is most commonly caused by hypoparathyroidism. Other
causes include Vitamin D deficiency, renal disease, sepsis/severe illness,
and medications such as phenytoin, rifampin, and bisphosphonates (used
to treat hypercalcemia)(3, 4). Magnesium depletion has also been shown
to cause hypocalcemia. [5,6]

Common symptoms of hypocalcemia include neuromuscular irritability,
muscle cramps, spasms and tetany, hyperreflexia, generalized seizures,
circumoral numbness, and paresthesia of fingers and feet [7,8]. It could
also present with prolonged QTc on EKG.
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Less commonly hypocalcemia could present as cognitive impairment and
personality changes but these are usually seen in chronic insidious cases
of hypocalcemia.[7,8]

Our patient presented with psychosis, delirium, and aggression following
acute hypocalcemia.

Case Presentation

A 71-year-old African-American female with a past medical history of
CKD stage 5, primary and tertiary hyperparathyroidism underwent
surgery in June 2021 with resection of all her parathyroid glands. The
postoperative course was complicated by hypoparathyroidism. She was
discharged on a stable oral calcium regimen. She was re-admitted 3
months later to the ED for hyperactive delirium and psychosis of one-day
duration. Before this admission, she had been recently admitted 2 weeks
earlier for hypercalcemia, likely due to taking too many calcium/calcitriol
supplements. She was discharged only on oral calcium 1g twice a day.
She then presented with a few hours’ history of agitation. She was found
in her room screaming for help. It was unclear what she was talking about.
She was also noticed to be very restless and not having appropriate
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answers to questions. Physical examination was unremarkable with
negative Chvostek and Trousseau’s signs. Laboratory tests were
significant for serum calcium of 6.6mg/dl (range 8.5-10.5), albumin
3.5g/dl (range 3.4-4.8), ionized calcium 0.82mmmol/I (range 1.0-1.3) and
normal serum magnesium. QTc was slightly prolonged at 480ms. She was
admitted and treated with 1V calcium gluconate, calcium carbonate, and
calcitriol.

Altered mental status workup was negative including unremarkable brain
imaging. She also had no previous history of any psychiatric diagnosis
and since this was an acute change in her mental status, psychiatry was
not consulted. There was no other explanation for the sudden change in
her mental status except hypocalcemia. She was initially treated with
intravenous calcium gluconate with improvement in her mental status as
her serum calcium level increased. She was then switched to oral calcium
which was followed by a drop in her calcium levels and a worsening of
her mental state. Intravenous calcium gluconate was resumed together
with oral calcium carbonate and calcitriol. Calcium gluconate was slowly
tapered off with close monitoring of her ionized calcium. The patient’s
mental status also improved slowly with the correction of the calcium and
she was back to baseline within a week. Her calcium regimen was strictly
followed for 3 more days after improvement to ensure we were not over-
correcting and pushing her to the other end of the spectrum. Her ionized
calcium levels remained stable at 1.12 and she was discharged on calcium
carbonate 2500mg and calcitriol at 0.75mcg three times a day with close
follow-up.

Discussion

The relationship between calcium metabolism and psychiatric
disturbances is not well understood. It is believed that calcium has some
role in monoamine metabolism in the CNS thereby modifying
neurotransmission and resulting in alterations in mood and cognition.[9]
Neuropsychiatric manifestations have long been described in
hypercalcemia [10,11] and are less commonly seen in hypocalcemia.
There are few published reports of neuropsychiatric manifestations in
hypocalcemia [3,4] and only one report not due to bisphosphonates. This
case report found these manifestations in a patient with prolonged and
chronic hypoparathyroidism with basal ganglia calcifications. [12]

Our case was noteworthy because our patient’s presentation was more
acute and she had no imaging findings on head CT and brain MRI. She
also had no other symptoms of hypocalcemia except for the mildly
prolonged QTc and she improved within a week of correcting her calcium
deficit.
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Conclusion

Patients with hypocalcemia may have none of the classic symptoms of
numbness, tingling, or paresthesia and may present with only a change in
mental status. Clinicians have to be made aware of this as a change in
mental status from baseline is a very common presentation to the hospital
and hypocalcemia is usually not on the differential for its etiology.

References

1. Steven R. Gambert M. (2013) Hypocalcemia in the Older Adult:
Pathophysiology, Diagnosis, and Treatment. Consultant 360..

2. Goldstein. DA. Serum calcium. (1990) In: Walker HK HW, Hurst
JW, editor. Clinical Methods: The History, Physical, and
Laboratory Examinations. 3rd ed. Boston: Butterworths, Boston.

3. Maalouf NM, Heller HJ, Odvina CV, Kim PJ, Sakhaee K. (2006)
Bisphosphonate-Induced Hypocalcemia: Report of 3 Cases and
Review of Literature. Endocrine Practice. 12(1):48-53.

4. Do W-S, Park J-K, Park M-1, Kim H-S, Kim S-H, Lee D-H. (2012)
Bisphosphonate-induced Severe Hypocalcemia - A Case Report.
jbm. 19(2):139-145.

5. Nellis JC, Tufano RP, Gourin CG. (2016) Association between
Magnesium  Disorders and  Hypocalcemia  following
Thyroidectomy. Otolaryngology--head and neck surgery : official
journal of American Academy of Otolaryngology-Head and Neck
Surgery. 155(3):402-410.

6. Ang AW, Ko SM, Tan CH. (1995) Calcium, magnesium, and
psychotic symptoms in a girl with idiopathic hypoparathyroidism.
Psychosomatic medicine. 57(3):299-302.

7. Shoback D. (2008) Hypoparathyroidism. New England Journal of
Medicine. 359(4):391-403.

8. Murphy E, Williams GR. (2009) Hypocalcaemia. Medicine.
37(9):465-468.

9. Parks KA, Parks CG, Onwuameze OE, Shrestha S. (2017)
Psychiatric Complications of Primary Hyperparathyroidism and
Mild Hypercalcemia. The American journal of psychiatry.
174(7):620-622.

10. Rosenthal M, Gil I, Habot B. (1997) Primary
hyperparathyroidism: neuropsychiatric manifestations and case
report. Isr J Psychiatry Relat Sci. 34(2):122-125.

11. Borer MS, Bhanot VK. (1985) Hyperparathyroidism:
Neuropsychiatric manifestations. Psychosomatics. 26(7):597-601.

12. Nehu Parimi JT, Liu JC, Gundluru R, Naha S, Gusov T, Syed H,
et al. (2021) A Case of Psychosis Due to Acute Hypocalcemia
From Hypoparathyroidism. Journal of the Endocrine Society.
5(Supplement_1):A172-A3.

Ready to submit your research? Choose Auctores and benefit from:

This work is licensed under Creative
™ Commons Attribution 4.0 License
Submit Manuscript

vV V V VY V V

To Submit Your Article Click Here:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

DOI: 10.31579/2690-1919/272

Learn more https://auctoresonline.org/journals/journal-of-clinical-research-

and-reports

Auctores Publishing LLC — Volume 12(2)-272 www.auctoresonline.org
ISSN: 2690-1919

Page 2 of 2


https://pubmed.ncbi.nlm.nih.gov/21250045/
https://pubmed.ncbi.nlm.nih.gov/21250045/
https://pubmed.ncbi.nlm.nih.gov/21250045/
https://www.sciencedirect.com/science/article/pii/S1530891X20406950
https://www.sciencedirect.com/science/article/pii/S1530891X20406950
https://www.sciencedirect.com/science/article/pii/S1530891X20406950
https://synapse.koreamed.org/articles/1090247
https://synapse.koreamed.org/articles/1090247
https://synapse.koreamed.org/articles/1090247
https://journals.sagepub.com/doi/abs/10.1177/0194599816644594
https://journals.sagepub.com/doi/abs/10.1177/0194599816644594
https://journals.sagepub.com/doi/abs/10.1177/0194599816644594
https://journals.sagepub.com/doi/abs/10.1177/0194599816644594
https://journals.sagepub.com/doi/abs/10.1177/0194599816644594
https://journals.lww.com/psychosomaticmedicine/Fulltext/1995/05000/Calcium,_Magnesium,_and_Psychotic_Symptoms_in_a.13.aspx
https://journals.lww.com/psychosomaticmedicine/Fulltext/1995/05000/Calcium,_Magnesium,_and_Psychotic_Symptoms_in_a.13.aspx
https://journals.lww.com/psychosomaticmedicine/Fulltext/1995/05000/Calcium,_Magnesium,_and_Psychotic_Symptoms_in_a.13.aspx
https://www.nejm.org/doi/full/10.1056/nejmcp0803050
https://www.nejm.org/doi/full/10.1056/nejmcp0803050
https://www.sciencedirect.com/science/article/pii/S1357303909001844
https://www.sciencedirect.com/science/article/pii/S1357303909001844
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.2017.16111226
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.2017.16111226
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.2017.16111226
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.2017.16111226
https://europepmc.org/article/med/9231574
https://europepmc.org/article/med/9231574
https://europepmc.org/article/med/9231574
https://www.sciencedirect.com/science/article/pii/S0033318285728228
https://www.sciencedirect.com/science/article/pii/S0033318285728228
https://academic.oup.com/jes/article-abstract/5/Supplement_1/A172/6240212
https://academic.oup.com/jes/article-abstract/5/Supplement_1/A172/6240212
https://academic.oup.com/jes/article-abstract/5/Supplement_1/A172/6240212
https://academic.oup.com/jes/article-abstract/5/Supplement_1/A172/6240212
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=19

