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Abstract
Primary hyperparathyroidism (PHPT) can cause hypercalcemia secondary to high parathyroid hormone
secretion. Hyperparathyroidism- and hypercalcemia-related acute psychotic symptoms can be challenging
to diagnose in patients with mental health-related disorders, and it should be considered a possible
differential in these patients besides medications. It can sometimes be the first manifestation of the disease,
and diagnosis can be challenging, especially in patients with a previous psychiatric history without checking
their biochemistry profile. The hypercalcemia severity can vary from mild to severe, and signs and
symptoms may also vary depending on the calcium levels. Hypercalcemia can cause neuropsychiatric
dysfunction, and patients may present with confusion, agitation, delusions, and hallucinations. We present a
case of a 54-year-old patient with a previous history of bipolar disorder and a recent diagnosis of depression
and schizophreniform disorder, who presented to the emergency department with acute agitation, violent
behavior, and disorientation. She was being managed by the community mental health team at a local
behavioral health hospital for new onset psychosis over the past few months. She was refusing blood tests
prior to hospital admission. Calcium level on laboratory tests was 3.54 mmol/l, and parathyroid hormone
level was 45 pg/ml. She was managed with intravenous fluids initially, followed by zoledronic acid (4 mg
intravenously over 15 minutes). She was then commenced on cinacalcet 30 mg twice daily initially, which
was later increased to 60 mg twice daily. Ultrasound of the neck demonstrated a large left parathyroid mass,
and she underwent left parathyroidectomy as an urgent outpatient. She has remained asymptomatic, and her
psychiatry symptoms resolved following parathyroidectomy.
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Introduction
Primary hyperparathyroidism (PHPT) is a condition in which the parathyroid glands produce extra
parathyroid hormone resulting in elevated calcium levels greater than 2.6 mmol/L in the blood. This is
usually caused by a solitary parathyroid adenoma, and the reported incidence is 21 cases per 100,000 person-
years [1]. Hypercalcemia is a common clinical condition, and risk factors include primary
hyperparathyroidism, various sporadic and genetic conditions, renal failure, and medications such as
calcium, vitamin D supplements, vitamin A, thiazide diuretics, lithium, parenteral nutrition, theophylline,
foscarnet, growth hormone, omeprazole, aromatase inhibitors, parathyroid hormone (PTH) analogs [2].
Patients suffering from PHPT may present with a complex set of skeletal, renal, and psychiatric symptoms;
however, psychiatric symptoms are not considered an indication for surgery [3]. Hypercalcemia is more likely
to cause neuropsychiatric symptoms including mood and cognitive changes and, very rarely, acute psychosis
[4]. Although hypercalcemia-induced psychotic symptoms tend to resolve quickly with the normalization of
calcium levels, symptoms of psychosis may not resolve in all these cases [1]. It has been suggested that
hypercalcemia-related mood and cognition changes could be due to its role in the metabolism of
monoamines in the central nervous system by modulating dopaminergic and cholinergic metabolism and
neurotransmission along synaptic junctions [1].

The reported incidence of neuro-psychiatric symptoms is about 4.2% in patients with hypercalcemia [5].
These symptoms can be divided into three categories: confusional psychosis, characterized by a change in
consciousness ranging from drowsiness to stupor, paranoid psychosis with clear sensorium and patients
having severe depression and paranoid delusions, and pseudoneurotic form showing a history of complaints
such as fatigue, lassitude, weakness, poor appetite, and constipation [3]. Mild to moderate hypercalcemia
(serum calcium level: 2.5-3.49 mmol/L) is associated with depression, apathy, irritability, and lack of
initiative and spontaneity, whereas severe hypercalcemia (serum calcium level > 3.5 mmol/L) is associated
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with psychosis, catatonia, and lethargy [1].

Case Presentation
A 54-year-old female patient presented to the hospital with agitation, delusions, hypervigilance, paranoia,
and violent behavior over the past few weeks. She had a past medical history of bipolar disorder, diagnosed
at the age of 31, depression at the age of 33, and schizophreniform disorder three months ago due to acute
changes in her behavior including agitation, delusions, and anger issues. Her regular medications include
sertraline 100 mg once daily, aripiprazole 15 mg once daily for over 15 years, and risperidone 2 mg twice
daily, which was started about three months back due to her new symptoms. She was managed for acute
psychosis over the past three months by a psychiatrist at a local psychiatric hospital, and the nursing staff
noticed worsening behavioral symptoms such as somatic delusions, confusion, agitation, and occasionally
violent behavior over the last three to four weeks. The somatic delusional symptoms included the patient's
belief in malfunctioning of both upper and lower limbs, and the catatonic symptoms included echolalia,
negativism, sudden agitation, and refusal to eat and drink for the past three to four weeks. She was
hemodynamically stable, and the Glasgow coma scale was 14 (E4M6V4) due to confusion. She was admitted
to the hospital, and she initially refused all investigations including blood tests and permitted only limited
physical examination which was normal. She consented to blood tests after 12 hours, and laboratory tests
showed a high calcium level of 3.54 mmol/L. She was commenced on intravenous normal saline and received
about three liters of normal saline over 24 hours. Repeat blood tests showed only mild improvement in
hypercalcemia from 3.54 to 3.25 mmol/L, and the PTH level was reported as 45 pg/ml (Table 1).

Blood test Day 1 Day 2 Day 5 Day 7 6 months Reference range

Hemoglobin 14 13.5 13 12.5 13 12-16 g/dL

Platelet 300 307 315 314 325 150-400 × 109/L

Urea 3.2 3.5 2.8 3.6 4.0 1.8-7.1 mmol/L

Creatinine 65 60 55 65 58 53-97 µmol/L

Sodium 136 138 137 138 140 135-145 mmol/L

Potassium 4.6 4.5 4.0 4.2 4.5 3.6-5.2 mmol/L

Magnesium 0.92 0.88 - 0.85 - 0.85-1.10 mmol/L

Adjusted calcium 3.54 3.25 2.95 2.55 2.42 2.1-2.6 mmol/L

Phosphate (mmol/L) 0.69 0.59 0.58 0.48 0.95 0.97-1.45 mmol/L

Parathyroid hormone level 45 - - - 35 10-55 pg/mL

Total vitamin D 39 - - - 55 >50 nmol/L

Serum folate 3.9 - - - 3.6 2.7-17.0 ng/mL

TABLE 1: Serial lab values

A computerized scan of the head did not reveal any structural brain abnormality. The arterial blood gas was
unremarkable. She was administered intravenous zoledronic acid 4 mg intravenously and continued to
receive intravenous normal saline infusion. She had a review by the endocrinology and diabetes team that
advised her to continue with intravenous fluids and commence on cinacalcet 30 mg twice daily prior to
discharge. Ultrasound of the neck showed a large left parathyroid gland mass suggestive of left parathyroid
adenoma with a few small cystic components and color blood flow demonstrated internally (Figures 1, 2).
The patient also underwent technetium-99m-sestamibi scintigraphy that demonstrated intense tracer
uptake in the left parathyroid gland (Figure 3).
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FIGURE 1: Ultrasound of the neck shows parathyroid adenoma as
shown by the pointed arrow

FIGURE 2: Color Doppler ultrasound scan shows parathyroid adenoma
(pointed arrow)
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FIGURE 3: Technetium-99m-sestamibi scintigraphy shows intense
uptake in the left parathyroid gland (pointed arrows)

She was also reviewed by the mental health team who advised her to hold her regular medications including
risperidone and aripiprazole. She continued to receive intravenous fluids for four to five days, and her
calcium level improved to 2.55 mmol/L after five days. The patient’s confusion level improved, and she was
not showing any violent behavior anymore. She also had magnetic resonance imaging of the head (MRI),
which was normal. She was discharged back to the behavior health unit on cinacalcet 30 mg twice daily
initially, which was then increased to 60 mg twice daily. The patient was referred to the surgical team for
outpatient parathyroidectomy, and the calcium level normalized following parathyroidectomy. She has
remained stable from a mental health perspective and was discharged from the endocrine clinic after a year
follow-up. Regular medications including sertraline and aripiprazole were restarted, and risperidone was
permanently stopped.

Discussion
The key differential diagnosis in this patient was a psychotic disorder, schizoaffective disorder,
schizophrenia, bipolar II disorder, bipolar I disorder with psychotic features, and any other medical
pathology contributing to these symptoms. Patients with hypercalcemia can present with a variety of
psychiatric sequelae that ranges from anxiety and mood disorders to cognitive disorders [2].
Hyperparathyroidism is being detected and diagnosed more frequently with the advent of newer imaging
techniques and laboratory tests [6]. Primary hyperparathyroidism is more common in women, with a
reported prevalence of 4/1000 women aged over 60 years [7]. Most patients with hypercalcemia are
asymptomatic, and symptomatic patients mostly have bone pains and deformities, fractures, arthralgia,
urinary signs, confusion, fatigue, and increased thirst [6,8]. Parathyroid adenoma is the most common cause
of primary hyperparathyroidism, and ectopic locations include intrathyroidal location, lateral-cervical,
paraaortic position, para esophageal, retropharyngeal, anterior mediastinum, and aortopulmonary flow
[6,9,10]. Patients with suspected parathyroid adenoma should have a cervical ultrasound scan, and in the
case of ectopic parathyroid adenoma, a technetium 99-sestamibi scan is a more sensitive diagnostic test [8].

The severity of psychotic symptoms is usually dependent on the degree of hypercalcemia; however, this
correlation is inconclusive in patients with PHPT [11,12]. One study reported that even mild hypercalcemia
can cause significant symptoms if they have a history of hypertension, old age, white matter lesions on
computed tomography scans, recent bereavements, and underlying cognitive impairment [13]. The exact
mechanism by which PHPT causes psychotic symptoms remains unclear; however, calcium has been
identified to have a role in the monoamine metabolism in the central nervous system through the
modulation of dopaminergic and cholinergic metabolism. Similarly, increased calcium level has been
observed in schizophrenia patients during catatonic episodes [6].

2023 Khan et al. Cureus 15(7): e42567. DOI 10.7759/cureus.42567 4 of 6

https://assets.cureus.com/uploads/figure/file/683156/lightbox_639ac1101f5d11eea8cee90aad9a911a-US-PTH-3-1-1-.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


About 30% of patients with PHPT-related hypercalcemia are asymptomatic and are accidentally diagnosed
with routine blood tests. Besides physical examination including neck examination, further investigations
should include ECG to look for shortened QT interval, J-waves, and ventricular arrhythmias in extremely low
or high calcium levels. Blood tests could be useful to differentiate between primary and tertiary
hyperparathyroidism, which is common in patients with chronic kidney disease. Urinalysis may demonstrate
calciuresis in patients with low serum calcium levels to help identify patients with familial hypocalciuric
hypercalcemia [5].

Previous studies have shown a poor correlation between the serum calcium level and the severity of
psychotic symptoms [2,5,6]. Chiba et al. reported a serious psychotic episode in a patient with mild
hypercalcemia, which resolved with parathyroidectomy [5]. The prevalence of psychotic symptoms was
found to be 5.2% in elderly Singaporean patients based on the Well-being of the Singapore Elderly (WiSE)
study [14]. A study in the United Kingdom reported the prevalence of schizophrenia as 0.1%-0.5% as
compared to a 1% lifetime prevalence [15]. Hypercalcemia should be considered a possible differential
diagnosis in these patients. Several randomized controlled trials (RCT) have reported varied results with
regard to the resolution of psychiatric symptoms and parathyroidectomy. Few RCTs showed improvement in
symptoms, whereas a meta-analysis demonstrated no benefits of parathyroidectomy in patients with
neuropsychiatric symptoms [16-18]. Our patient showed complete resolution of symptoms following
parathyroidectomy.

Lithium-induced hyperparathyroidism-related hypercalcemia is a rare complication of lithium in patients
with bipolar disorder; however, she never received lithium therapy. These patients usually have the classic
signs and symptoms of “bones (osteoporosis), stones (renal calculi), thrones (constipation), abdominal
groans (pancreatitis), and psychiatric overtones (delirium).” The hypercalcemia-related symptoms mostly
resolve by stopping lithium; however, some patients may require parathyroidectomy [19].

Conclusions
Hypercalcemia is an important cause of acute psychosis in patients. Patients with underlying psychiatric
history can present a diagnostic challenge, and clinicians should consider this a possible differential
diagnosis. It is vital to consider acute medical problems when facing such challenging cases due to the fact
that biochemical abnormalities can contribute to worsening symptoms. Most patients with primary
hyperparathyroidism-related hypercalcemia show complete resolution of symptoms following curative
parathyroidectomy. The long-term prognosis is favorable in patients undergoing parathyroidectomy for
primary hyperparathyroidism. The exact mechanism by which hypercalcemia leads to acute psychotic
symptoms remains unelucidated.
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