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Hungry bone syndrome following thyroid surgery
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Abstract

The diagnosis of hypocalcemia-induced tetany following a total thyroidectomy is not common. However, there is a higher risk in patients
with a history of gastric bypass surgery due to their malabsorption condition. This case describes postoperative hungry bone syndrome
resulting from chronic malabsorption in a patient with a history of bariatric surgery. It is important to consider alternative treatment
options if the initial management proves ineffective. Typically, this is a temporary condition, but it’s crucial to prioritize prevention in
high-risk patients by providing perioperative calcium and vitamin D supplementation.
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Introduction

Hypocalcemia is the most common complication following total
thyroidectomy, with an incidence of 27.4% for transient hypocal-
cemia and 12.1% for permanent hypocalcemia. The etiology can
be attributed to intraoperative trauma, removal or devasculariza-
tion of the parathyroid glands [1, 2].

Hungry bone syndrome (HBS) is an underdiagnosed etiology in
patients with hypocalcemia, defined by calcium levels <8.4 mg/dL
persisting for at least 4 days. It occurs more frequently during
the postoperative period in patients undergoing thyroidectomy for
thyrotoxicosis [3].

This may be exacerbated in patients with a history of bariatric
surgery. Roux-en-Y gastric bypass (RYGB) achieves weight loss
primarily through malabsorption, which can lead to vitamin and
mineral deficiencies: calcium (15-48%) and vitamin D (30-60%)
[3-5]. This combination of HBS and malabsorption introduces an
elevated risk of hypocalcemia following a total thyroidectomy
[4, 5].

Case report

A 53-year-old female with a medical history of morbid obesity,
who had been treated with RYGB 7 years prior, was diagnosed with
Graves disease. She was diagnosed with exophthalmos that was
initially managed with methimazole and orbital decompression
surgery but showed no clinical improvement. Subsequently, total
thyroidectomy was performed.

During surgery, both superior and inferior parathyroid glands
were identified and preserved. Their vascularization was con-
firmed using indocyanine green fluorescence (ICG) imaging, with
a score of 2 for each gland. Bilateral recurrent laryngeal nerves
were also identified, and intraoperative neuromonitoring was
employed.

She had an uncomplicated postoperative course and was dis-
charged on the first postoperative day with outpatient treatment:
calcium carbonate (500 mg, 2 tablets/6 h), calcitriol (0.5 mcg/24 h)
and levothyroxine (100 mcg/24 h).

Three days after surgery, she experienced paresthesias, muscle
cramps and tetanic contractions in her extremities. Blood test
revealed hypocalcemia, with a serum corrected calcium level of
5.8 mg/dl, while phosphorus and magnesium levels remained
within normal limits.

She was initiated on high-dose intravenous calcium gluconate
at a rate of 60 ml/day. However, due to persistently abnormal
serum calcium levels and ongoing symptoms (paresthesia sans
muscle cramps) after 2 days of intravenous treatment, an
additional booster dose of 20 ml of calcium over 20 min was
required (235 mg/h of calcium for 1 week). Furthermore, her
serum parathyroid hormone level was found to be at 1.3 pc/mL
(normal range: 15-125 pc/mL).

Subsequently and after 1 week of treatment, we initiated
parathyroid hormone (PTH) 1-34 treatment (Teripatida) with
an increasing serum calcium level to 8 mg/dL. Normocalcemia
was sustained after the gradual discontinuation of intravenous
calcium supplementation.
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Finally, she was discharged one and a half months after surgery
with no symptoms, normal PTH levels and outpatient treatment,
which included teriparatide, calcium carbonate, calcitriol and a
levothyroxine dosage.

Discussion

Day-case thyroid surgery has become the standard practice, as the
incidence of certain complications such as hemorrhage or recur-
rent laryngeal nerve palsy has decreased. Nonetheless, hypocal-
cemia remains the most common complication, underscoring the
importance of identifying patients with perioperative risk factors
for PH. Fortunately, this condition is typically transient, as the
parathyroid glands tend to recover their function [1].

Hypocalcemia typically manifests within the first 24-48 h fol-
lowing surgery. As part of our routine post-total thyroidectomy
practice, we administer oral calcium and vitamin D supplements
to prevent or alleviate hypocalcemia symptoms. Despite these,
our patient experienced severe and symptomatic PH, necessi-
tating the administration of high doses of intravenous calcium
gluconate, calcium acetate and vitamin D. Additionally, it is advis-
able to address magnesium levels, as magnesium deficiency can
lead to decreased PTH secretion. If intravenous prove ineffective,
consideration may be given to PTH analog teriparatide, thiazide
diuretics and pancreatic lipase [6-8].

Thyrotoxicosis can induce bone mineral loss by activating
osteoclasts and osteoblasts through thyroid hormones, leading
to increased bone resorption and bone formation. Following thy-
roidectomy, bone formation surpasses resorption, causing skeletal
absorption of calcium from blood. It results in severe and persis-
tent hypocalcemia, known as HBS [3].

HBS occurs in 12-13% of patients undergoing parathyroid and
thyroid surgery, but in individuals with history of Graves’s disease
the incidence rises to 47%. The diagnosis is based on the presence
of severe hypocalcemia (<8.5 mg/dL) resulting from extensive
bone remineralization, concomitant with normal or low levels of
phosphorus (<3 mg/dL) and elevated alkaline phosphatase. This
acute hypocalcemia typically presents with carpopedal spasms
(a positive Trousseau sign) and paresthesias, as observed in our
patient. Magnesium plays a crucial role in the rate of calcium nor-
malization, as its deficiency can suppress PTH secretion. Although
magnesium levels in our case remained within the normal range
(0.73-0.83 mmol/L), serum values may not accurately reflect the
total body content of this intracellular ion [3, 9-11].

Bariatric surgery, for instance, is widely recognized for its role
in inducing nutritional deficiencies. The primary site of dietary
calcium absorption occurs in the duodenum, accounting for 80—
100% of absorption. In procedures like RYGB, the duodenum is
bypassed within the gastrointestinal tract, leading to reduced
calcium absorption via a less efficient transport mechanism.
Furthermore, vitamin D deficiency is a concern due to diminished
intestinal absorption as well [2, 5, 6, 12].

Malfunctions of the parathyroids due to surgical stress during
the operation or accidental excision can serve as an additional
risk factor for PH. ICG fluorescence can be valuable for confirm-
ing the anatomical integrity of parathyroids and assessing their
vascularization, thus aiding in the prediction of postoperative
outcomes (92% sensitivity, 83% specificity). During the surgical
procedure, we successfully identified all four parathyroid glands
without congestion, and we assessed their vascularization using
ICG, resulting it excellent for each gland [11-13].

In conclusion, the interplay of factors related to prior bariatric
surgery, the chronic malabsorption of calcium and vitamin D,

preexisting thyrotoxicosis, and post-surgery parathyroid gland
dysfunction, culminated in a severe and prolonged hypocal-
cemic episode [9-11]. Therefore, it is crucial to emphasize the
importance of preventive measures against PH in those high-risk
patients. This can include administering calcium and vitamin
D supplementation 4-6 weeks before surgery and initiating
intravenous calcium gluconate after the operation [4, 7, 14].
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