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PRIMARY HYPERPARATHYROIDISM AND
PSYCHOPATHOLOGY

The incidence of primary hyperparathyroidism (PHPT) is
about 21 cases per 100,000 person-years, and the disorder is
usually caused by a solitary parathyroid adenoma (1). PHPT
has traditionally been recognized by its characteristic symp-
toms, including urolithiasis (“stones”); osteopenia and osteo-
porosis (“bones”); abdominal cramping, nausea, and peptic
ulceration (“moans”); and depression, anxiety, cognitive
dysfunction, insomnia, confusion, and personality changes
(“psychiatric overtones”) (1–3). Although the pathogenesis
of psychiatric symptoms in PHPT remains unclear, calcium
is thought to figure prominently in determining changes in
monoamine metabolism in the CNS, thereby modifying neu-
rotransmission and resulting in alterations in mood and cog-
nition (3). Generally, the psychopathology emerges after a
prolonged period of subclinical hypercalcemia, but the corre-
lation between symptom severity and degree of hypercalcemia

ispoor (3,4) (Table 1).Ofnote to thepsychiatrist, lithiumusehas
an absolute risk of 10% for PHPT, comparedwith a 0.1% risk in
thegeneralpopulation(6).This isbecause lithiumincreases the
calcium set point at which suppression of parathyroid hor-
mone release occurs, thus causing an increase in parathyroid
gland volume and hormone secretion (7, 8).

Interestingly, some studies have reported neuropsychiat-
ric disturbances in cases of mild hypercalcemia due to other-
wise asymptomatic PHPT (2, 9–11). In samples of patients
undergoing parathyroidectomy for PHPT, these disturbances
have been identified at a rate of 43.1%–53.0% for anxiety,
33.0%–62.1% for depression, 22.0% for thoughts of death
or suicide, 51.9% for anger and irritability, 5.0%–20.0% for
hallucinations and delusions, and 37.3%–46.5% for impaired
cognition (1, 9–12). In fact, it has been noted that there are
more neuropsychiatric phenomena in PHPT than is often
recognized and that these symptoms are easily missed, par-
ticularly in the elderly population (2).

Primary hyperparathyroidism in a woman with depression is suggested by elevations in parathyroid
hormone level and which other finding?

A. Hypercalcemia
B. Elevated serum albumin
C. Hypocalcemia
D. Vitamin D deficiency

An 84-year-old woman with one previous episode of de-
pression with catatonia was admitted to the psychiatric
unit for worsening depression and hopelessness. The
patient was a poor historian, displayed prominent psy-
chomotor retardation, expressed a delusion that she
was already dead, and demonstrated poor dietary intake
and lack of self-care. After psychiatric evaluation, she was
diagnosed with severe major depressive disorder with
psychotic features. A trial of lorazepam for catatonia
produced minimal improvement. Results of laboratory
tests showed several abnormalities: a serum calcium

level of 11.4 mg/dL (reference range, 8.8–10.2 mg/dL),
an albumin level of 3.1 g/dL (3.4–4.9 g/dL), and a
25-hydroxyvitamin D level of 15.6 ng/mL (24.6–80.0
ng/mL). We calculated her albumin-corrected serum
calcium level as 12.1 mg/dL. A repeat serum calcium test
confirmed mild hypercalcemia, which together with the
patient’s elevated intact parathyroid hormone level of
145.8 pg/mL (8.25–70.6 pg/mL) strongly suggested pri-
mary hyperparathyroidism. The patient was also diag-
nosed with secondary hyperparathyroidism caused by
vitamin D deficiency.
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CURRENT MANAGEMENT

Withovertlyhypercalcemichyperparathyroidism, thedecision
to treat with parathyroidectomy is straightforward, according
to clinical practice guidelines (5). The 2014 summary state-
ment on asymptomatic PHPT from the Fourth International
Workshop on Primary Hyperparathyroidism did not include
neuropsychiatric symptoms in the surgical criteria (Table 2):

Some patients with mild PHPT have neuropsychological
complaints and cognitive abnormalities, and some of these
patients may benefit from surgical intervention. However, it
is not possible at this time to predict which patients with
neuropsychological complaints or cognitive issues will im-
prove after successful parathyroid surgery (14, p. 3580).

While the writing committee, which lacked psychiatrist or
psychologist representation, recognized that neuropsychiatric
symptomsareoftenseeninpatientswithPHPTandsometimes
improve after parathyroidectomy, they elected not to include
these symptoms in their surgical referral criteria because they
considered there to be a lack of sufficient evidence for pre-
dictable improvement.However, the group did recognize that,
since surgery is the only definitive therapy for PHPT, para-
thyroidectomy is sometimes a reasonable option even in those
patients who do not meet the recommended criteria (13).

CONSIDERING NEUROPSYCHIATRIC SYMPTOMS

There have been cases of psychosis attributed to hypercal-
cemia from PHPT where parathyroidectomy produced res-
olution (3, 15). In fact, three randomized controlled trials
examining the effect of parathyroidectomy compared with
nonoperative intervention on neuropsychiatric symptoms
among patients with mild PHPT found modest improve-
ments in thegroupsundergoing surgical intervention (16–18).
However, the measured improvements were of uncertain
clinical significance, and for patients with PHPT and mild
hypercalcemia who do not meet any of the specified criteria
(“asymptomatic”), the recommended treatment remains non-
operative (5). The question then becomes whether or not mild
asymptomatic hypercalcemia is truly asymptomatic if it gives
rise to neuropsychiatric disturbances. Moreover, do the risks
of parathyroidectomy outweigh the benefits expected from
improvement in neuropsychiatric symptoms?

Some investigators have noted improvement or even remis-
sion of neuropsychiatric symptoms after parathyroidectomy

for PHPT. In a recent prospective study, the investigators
observed an improvement in scores on the Patient-Reported
Outcomes Measurement Information System after parathy-
roidectomy in patients with PHPT (11). Another study found
that 1 year after parathyroidectomy, rates of suicidal idea-
tion decreased from 22.0% to 10.7%, anxiety from 49.0% to
22.4%, and depression from 16.7% to 6.6% (18). In case reports
of severe hypercalcemia and PHPT, parathyroidectomy ap-
pears to resolve the calcium disturbance and neuropsychia-
tric symptoms (12). In a study using the Hospital Anxiety and
Depression Scale, not only did severity of symptoms decline
after parathyroidectomy, but also the proportions of psychi-
atric patients with anxiety and depression decreased from
55.6% to 15.4%and83.3% to30.8%, respectively (19). In a case-
control study investigating the responsiveness of depression
to parathyroidectomy, the patients’ scores on the Patient
HealthQuestionnaire–9decreased 65.6%over the course of a
year after parathyroidectomy (with the greatest decline in
the first month), and the proportion of those with at least
moderate depression decreased from 43.2% to 7.6% (20).

For our patient with refractory depression, we proceeded
with a course of five ECT treatments and intravenous hydration
because of her poor oral intake. The patient’s symptoms and
cognition improved dramatically. She became communicative,
and her delusions abated. Endocrinologywas consulted for
management of hyperparathyroidism, and the patient was
able to recall being diagnosed with PHPT 3 years earlier; at
that time, her case had been deemed inappropriate for oper-
ative interventionbecauseofher advancedage.Thepatientwas
maintained on oral hydration and weekly ergocalciferol sup-
plementation, after which she showed improvement, and she
was eventually discharged to return to her assisted living facility.

Our patient’s advanced age presented a challenge to ac-
curate diagnosis and treatment. Neuropsychiatric symptoms
in this age group are less likely to be attributed to PHPT and
instead are often assumed to be due to normal aging or de-
mentia (2). It is interesting to consider whether our patient’s
PHPT could have contributed to the recurrence of her
psychotic depression and, if so, whether this episode could
have been averted had she undergone parathyroidectomy
earlier, especially given that she met the surgical criteria.

TABLE 1. Neuropsychiatric Symptoms Based on Degree of
Hypercalcemiaa

Degree of
Hypercalcemia

Serum Calcium
Level (mg/dL) Symptoms

Mild to moderate 10–14 Depression, apathy, irritability,
lack of initiative, or lack of
spontaneity

Severe .14 Delirium with psychosis,
catatonia, or lethargy;
may progress to coma

a Ranges are from reference 5.

TABLE 2. Guidelines for Parathyroid Surgery in Asymptomatic
Primary Hyperparathyroidisma

Criterion Threshold

Serum calcium level .1.0 mg/dL above the upper limit of normal
Renal system Creatinine clearance ,60 mL/minute,

24-hour urine calcium level .400 mg/day,
and increased stone risk by biochemical
stone risk analysis, or presence of
nephrolithiasis or nephrocalcinosis by
X-ray, ultrasound, or CT

Bone density T score #22.5 at lumbar spine, total hip,
femoral neck, or distal 1/3 radius

Age ,50 years

a From the Fourth International Workshop on Primary Hyperparathyroid-
ism (13).
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Additionally, PHPT hypercalcemia cure rates by parathy-
roidectomyare95%299%(21). In 10-yearprospective studies
of asymptomatic PHPT, 26%227% of patients ultimately re-
quired parathyroidectomy because of the emergence of symp-
toms (22, 23). Even so, elderly patients are often not readily
referred for surgical evaluation despite the fact that neuropsy-
chiatric symptoms may be a major contributor to disability (2).

Overall, a comprehensive approach involving treatment
of both the psychiatric symptoms and PHPT appeared to be
beneficial for our patient’s mental health outcome, consistent
with previous reports (4, 13, 15–20). Because of the improve-
ment in her neuropsychiatric symptoms after ECT and hydra-
tion, the patient will be observed to determine whether her
treatment response is durable. If neuropsychiatric symptoms
due to or exacerbated by hypercalcemia recur or progress, the
potential benefits of parathyroid surgery will be reconsidered
and carefully weighed against the possible surgical risks.

CONCLUSIONS

Psychiatrists have a unique opportunity to detect PHPT. We
routinely order ancillary testing that includes total serum cal-
cium measurement when evaluating a patient’s mental status
and ability to take psychotropic medication. If hypercalce-
mia is detected, levels of intact parathyroid hormone, ionized
calcium, or total serum calcium corrected for albumin, and of
25-hydroxyvitamin D can be ordered to investigate the cause
of the hypercalcemia and diagnose hyperparathyroidism.
The poor quality of life associated with the neuropsychiatric
symptoms in PHPT even with mild hypercalcemia makes it
imperative that treatment for PHPT be followed through. The
evidence suggests that neuropsychiatric symptoms improve in
mild PHPTwith surgical management.Wewould advocate for
more studies on the neuropsychiatric symptoms of PHPT and
on the efficacy of parathyroidectomy for those symptoms, with
collaboration between psychiatry and surgery.
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A. Hypercalcemia

Want more? A CME course is available in the APA Learning
Center at education.psychiatry.org
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