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Hungry Bone Syndrome following parathyroidectomy: Is it a preventable event?
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The parathyroid gland is an important regulator of
calcium metabolism and any lesion of this gland such
as (parathyroid adenoma, parathyroid hyperplasia,
and parathyroid carcinoma) can lead to primary
hyperparathyroidism,! casing a high secretion of
parathyroid hormone which causes calcium, phosphorous,
and bone metabolism disorders that could be symptomatic
or asymptomatic? Parathyroid crisis is rare, accounting for
1-2 percent of patients with primary hyperparathyroidism
(PHPT).? Parathyroid crisis is associated with severe
hypercalcemia with serum calcium concentration
usually above 15 mg/dL (3.8 mmol/L) and symptoms
of hypercalcemia including anorexia, nausea, constipation,
polydipsia, and particularly central nervous system
dysfunction. Definitive therapy for parathyroid crisis is
parathyroidectomy, however, around 14.8% of patients
undergoing parathyroidectomy for PHPT postoperatively
develop a condition known as the hungry bone syndrome
(HBS).* We herein report a case of a young man
with a parathyroid crisis, who developed HBS after
parathyroidectomy.

On September 19, 2022, a 23-year-old male patient with
no known medical history was brought to the emergency
department of Hazm Mebaireek General Hospital in Doha,
Qatar, by emergency medical services (EMS), because of
a balance-related fall caused by dizziness. The patient
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reported that when he tried to get out of bed, he was unable
to balance himself and fell. He was unable to get up from
a fall or to walk due to severe left groin pain. The patient
also reported a loss of appetite and weight loss of >10
kilograms, and recurrent constipation for the last month. He
was admitted to a hospital in his home country, but the cause
was unclear (No documents).

Physical examination upon admission revealed a very
cachexic patient with stable vital signs. His weight was
41 kg (height 171cm). His left thigh was tender upon
palpation and he was unable to move or put weight on his
left leg. The rest of his examination was unremarkable. An
urgent hip X-ray revealed a left femur neck fracture. Blood
investigation on admission showed high serum creatinine
of 150 mmol/l with very high serum calcium 20 mg/dl
(5.0 mmol/l), parathyroid hormone level 3500 pg/ml, and
alkaline phosphatase >4000 U/l. The electrocardiogram
showed no hypercalcemic changes.

The patient was admitted to the orthopedic ward.
He received immediate treatment for high calcium with
intravenous calcitonin 4 units/kg twice daily and isotonic
saline hydration. Serum calcium initially decreased to
14 mg/dl (3.5mmol/l), and the patient operated for left
femur fixation. Thyroid ultrasound showed a hypoechoic
mass,1713 x10 mm of the right lobe of the thyroid.
The parathyroid nuclear scan showed a 17 x 12 mm
presumed parathyroid adenoma in the same location. The
patient was referred for parathyroid adenoma resection
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but unfortunately, he refused and was discharged against
medical advice on calcimimetic (cinacalcet 90 mg once
daily). Two weeks after discharge he was readmitted
with complaints of recurrent vomiting generalized body
weakness, loss of appetite, and cramps. Blood investigation
showed serum calcium 18.84 mg/dl (4.7 mmol/l) and PTH
4000 pg/ml. He was treated once again with aggressive
hydration and received one dose of denosumab 60 mg
subcutaneously. This time he agreed for surgery and
underwent parathyroidectomy. Immediately following the
surgery, his PTH decreased from 4000 to 500 pg/ml.
Within 6 hours of the surgery, his PTH was in the normal
range at 87 pg /ml. Parathyroid adenoma was diagnosed
by intraoperative frozen section pathological examination.
On the next postoperative day, the patient developed
hungry bone syndrome (HBS), manifested by numbness,
paresthesia, and tetany with a calcium level of 7.6 mg/dL
(1.9 mmol/L) and PTH of 40 pg/ml. In addition, ECG
changes including QTc prolongation occurred. Treatment
was initiated with intravenous calcium gluconate infusions,
along with oral calcium and calcitriol supplementation. He
recovered well and was discharged after a week with serum
calcium 8.8 mg/dl ( 2.2 mmol/l) and PTH 15 pg/ml and on
high doses of calcium carbonate and calcitriol.

Hyperparathyroid crisis, or “parathyroid crisis” is a
rare manifestation of primary hyperparathyroidism,
characterized by sudden onset of symptomatic, severe
hypercalcemia > 15 mg/dL (3.8 mmol/L). It is more
frequently encountered in persons over 40 years old than in
younger patients.*> In contrast, our patient is 23 years old,
which coincide with few reports in the literature.®’ The
management strategies for parathyroid crises have evolved
over time with the advent of new hypocalcemic drugs.
The initial and most important step in the management
of hypercalcemia is to administer intravenous isotonic
saline for extracellular volume expansion and promote
hypercalciuria, with or without the usage of loop diuretics
to prevent volume overload.® Definitive therapy for
parathyroid crisis is parathyroidectomy, however, around
14.8% of patients undergoing parathyroidectomy for PHPT
postoperatively develop a condition known as the hungry
bone syndrome (HBS).* Moreover, the exact timing for
parathyroidectomy is not well-established. 3

Although HBS does not have a consensus definition,
it is described as a prolonged hypocalcemia after
parathyroidectomy for hyperparathyroidism, followed by
normal or elevated PTH levels.* It usually develops
after parathyroidectomy for either primary or secondary
hyperparathyroidism. Severe hypocalcemia results from the
sudden drop of PTH secretion in the setting of a pre-
existing severe bone resorption due to prolonged high
levels of PTH. Risk factors for developing HBS include
volume of parathyroid removed, elevated preoperative blood

urea nitrogen (BUN), and/or older age.*3? HBS typically
develops within 18 hours of parathyroid or thyroid surgery

and may remain decreased for up to 3 months.® Careful
monitoring of serum calcium in the immediate post-
operative period (two to four times on the day of operation)
is the key to the diagnosis. In our case, the patient is young
and he developed HBS 24 hours after parathyroidectomy.

Treatment of HBS consists of calcium, active forms of
vitamin D, and magnesium to prevent hypocalcemia and
facilitate bone remineralization. ! However, the treatment
of HBS must be individually tailored to each patient in
terms of dose and frequency and may take a longer period
of time. Unfortunately, there is insufficient data-based
evidence to prevent HBS or minimize severe complications
of hypocalcemia before parathyroidectomy.

In conclusion, HBS is a recognized complication
of parathyroidectomy; if not recognized and corrected
in time, it can cause significant morbidity linked to
the consequences of hypocalcemia. Hence, our case
illustrates the need for careful perioperative management
and highlights the importance of anticipating HBS before
surgical intervention. Literature review indicated that no
evidence for possible preoperative prevention options.
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