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We hereby report two patients with parathyroid carcinoma presenting extremely high calcium
and PTH levels, severe bone disease, and palpable neck mass at diagnosis. They both underwent
parathyroidectomy, and one of them evolved to lung metastasis. Important hypocalcemia was
observed after surgery in both: after parathyroidectomy in one patient, and only after surgical
removal of the metastasis in the other. Both required intravenous calcium replacement, thus
revealing hungry bone syndrome (HBS). HBS usually reflects rapid mineralization after correction of hyperparathyroidism. The more severe the bone disease before surgery, the more prone
the patient is to HBS after surgery. Despite being an unfavorable outcome, HBS state suggests
that surgical removal of hypersecretory parathyroid tissue was accomplished. In this study, HBS
was observed in both patients, who presented severe bone disease prior to surgery. HBS would
be expected post-operatively in successful parathyroid carcinoma removal. Arq Bras Endocrinol Metab.
2013;57(1):79-86
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O presente artigo descreve o relato de dois pacientes com carcinoma de paratiroide que apresentavam valores intensamente elevados de cálcio sérico e de PTH, associado a doença óssea
e presença de nódulo cervical palpável ao diagnóstico. Ambos foram submetidos à paratiroidectomia, sendo que um evoluiu com metástases pulmonares. Hipocalcemia importante foi
observada após a paratiroidectomia em um paciente e somente após remoção cirúrgica das
metástases pulmonares em outro. Ambos necessitaram de reposição endovenosa de cálcio,
revelando, assim, o estado de fome óssea (FO). A presença da FO usualmente reflete rápida
mineralização óssea após correção do hiperparatiroidismo; assim, quanto mais severa a doença óssea previa à cirurgia, maior será a FO observada no pós-operatório desses pacientes.
Embora inicialmente considerada um evento indesejável, a FO representa a bem-sucedida remoção cirúrgica do tecido paratiroideano hipersecretor. Fome óssea deve ser esperada no pós-operatório do tratamento cirúrgico bem-sucedido do carcinoma de paratiroide. Arq Bras Endocrinol

INTRODUCTION

P

arathyroid carcinoma is a rare endocrine malignancy that was first described in 1904 by De Quervain
(1). Subsequent descriptions of functioning parathyroid carcinomas were reported in the 1930s (2). Since
then, only a few hundred cases have been reported in
the literature. Parathyroid carcinoma is an uncommon
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cause of parathyroid hormone-dependent hypercalcemia, accounting for 0.4-5.2% of all primary hyperparathyroidism patients, and for 0.2-0.5% of all malignant
endocrine tumors. It occurs equally in men and women
(3), in contrast to benign hyperparathyroidism, which
is more frequent in women than in men (~3:1).
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The cause of parathyroid carcinoma is yet to be
established, and at present, there is no data pointing out causal relationships between parathyroid
carcinoma and risk factors. Recently, it has been described that both familial and sporadic forms (4) of
parathyroid carcinomas are associated with various
mutations in the HRPT2 gene on chromosome
1q25-1q32, suggesting that HRPT2 acts as a tumor
suppressor gene (5).
Optimal treatment is related to early diagnosis
with clinical and laboratory suspicion of parathyroid
carcinoma prior to surgery, once parathyroidectomy
with complete resection of the primary site, en bloc,
including the surrounding tissue, is intended (6).
The natural history of parathyroid carcinoma is described as slow, but progressive. Morbidity and mortality usually result from unremitting hypercalcemia and its
complications, rather than mass effect of tumor growth
(7). Metastasis is common, and the most frequent compromised sites are lungs (40%), cervical lymph nodes
(30%), and liver (10%) (8).
We have previously reported our experience with
seven patients with parathyroid carcinoma (6,9) and,
in this study, we present two other cases, with emphasis on hungry bone disease (HBS).
Hungry bone syndrome is described after successful
parathyroidectomy; it is related to rapid bone remine
ralization causing hypocalcemia and requiring calcium
and vitamin D replacement (10,11).

CASE REPORTS
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Case 1
A 65-year-old female patient was seen at the emergency
ward at Hospital São Paulo – a Federal University Hospital – in 2008, complaining of fever, dysuria, nausea,
loss of appetite, and loss of weight, as well as general
malaise. She was initially diagnosed with acute exacerbation of chronic renal failure related to recurrent
nephrolithiasis. At clinical examination, a palpable
neck mass was observed. Laboratory tests revealed
important hypercalcemia, with ionized calcium (iCa)
of 1.9 mmol/L (reference values: 1.20-1.40 mmol/L)
and intact parathyroid hormone levels (iPTH) of
2,800 pg/mL (reference values 10-65 pg/mL), in
addition to evidence of renal failure, with serum
creatinine values of 3.4 mg/dL, creatinine clearance of 16.7 mL/min (Cockcroft-Gault), and normo80

chromic normocytic anemia. Besides, in renal ultrasound examination, renal cystic lesion was observed.
The patient was diagnosed with primary hyperparathyroidism and, thus, referred to surgery. In face
of palpable neck mass at physical examination and
markedly high levels of calcium and iPTH, she underwent en bloc resection of the lower right parathyroid,
with ipsilateral thyroidectomy and isthmusectomy,
followed by excision of paratracheal and central neck
nodes, considering a possible diagnosis of parathyroid carcinoma. Intraoperative PTH (IO-PTH) was
performed (Elecsys 1010 System, Roche, Mannheim,
Germany) revealing 2,480 pg/mL at the induction of
anesthesia, which dropped to 394 pg/mL 10 minutes
after the removal of the parathyroid gland (84.1% decrease). Pathological examination showed a parathyroid carcinoma (sized 4.0 x 3.3 cm) with vascular
invasion and tumor extension to adjacent thyroid.
Just after surgery, the patient presented important
decrease in phosphorus and calcium levels.
In the outcome, high levels of iCa and iPTH
were observed (iPTH = 287 pg/mL; iCa = 1.55
mmol/L) two months after surgery, which evolved
to markedly abnormal laboratory findings with total serum calcium (tCa) of 13.8 mg/dL (reference
value = 8.5-10.5), iPTH of 2,127 pg/mL, and iCa
of 1.98 mmol/L one year after the surgical procedure. At this time, a 99mTc scintigraphy revealed hyperconcentration in the inferior left parathyroid.
The patient underwent surgical re-exploration with
removal of the left superior and inferior parathyroids
along with left lobe thyroidectomy and neck nodal dissection. Intraoperative PTH failed to drop: IO-PTH
at the induction of anesthesia was 1,450 pg/mL, and
dropped to 986 pg/mL; the patient remained hypercalcemic in the outcome (iCa = 1.67 mmol/L). In a search
for distant metastases, the patient underwent pulmonary computerized tomography, and multiple pulmonary nodules were found (Figure 1). In July 2011,
two years after the first surgical procedure, the patient
underwent surgical resection of lung metastases. Six
nodules were removed. Histological analysis revealed
a metastatic carcinoma in pulmonary nodule, showing
cells with round and hyperchromatic nuclei (Figure 2).
After surgery, we observed an important decrease
in calcium and phosphorus (P) levels since the second
post-operative day that reached iCa of 0.91 mmol/L
(reference values: 1.20-1.40 mmol/L) and phosphorus
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of 1.9 mg/dL (reference values: 2.5-5.0 mg/dL). We
prescribed intravenous calcium and oral calcium carbonate 500 mg, two pills, four times a day, associated
with oral calcitriol 0.25 mg four times a day, plus cholecalciferol 3,000 UI a day in the first two post-operative days. We continued oral calcium, calcitriol and
cholecalciferol replacement in lower doses for over
two weeks, until the patient was discharged, which
was done with her taking calcium carbonate 500 mg,
three times a day, calcitriol 0.25 mg two times a day,
and cholecalciferol 2,000 UI a day. Another important
finding was related to bone mineral density recovery 6
months after lung metastasis removal (Table 1).

Case 2
A 42-year-old female patient was referred to the
emergency ward at Hospital São Paulo in July 2011,
complaining about ocular disturbances in the previous five months with ptosis, palpebral swelling,
and diplopia. She also complained about nausea
and vomiting, polyuria and polydipsia, constipation and painful gait involving the right hip and
lumbar spine. She had already reported several
episodes of nephrolithiasis treated by lithotripsy.
At physical examination, she was underweight,
anemic, and dehydrated. A palpable neck mass of
3.0 cm was observed. Laboratory tests revealed
important hypercalcemia with iCa of 2.41 mmol/L
(reference values: 1.20-1.40 mmol/L), total calcium
serum (tCa) of 16.6 mg/dL (reference values of
8.5-10.5 mg/dL), iPTH of 1,394 pg/mL (reference values 10-65 pg/mL), normochromic normocytic anemia, and normal kidney function.
A

B

Table 1. Bone mineral density recovery after removal of lung metastasis
12/2008
BMD (g/cm2)

12/2011

T-score

BMD (g/cm2)

T-score

L1-L4

0.814

-2.1

1.170

-0.1

Neck

0.779

-0.6

1.060

+0.2

Total femur

0.907

-0.3

1.144

+1.1

BMD: bone mineral density; L1-L4: lumbar spine; neck: femoral neck.
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Figure 2. (A) Metastatic carcinoma nodule in lung (HE, 100X). (B) Cells
with round and hyperchromatic nuclei (HE, 200X).
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Figure 1. Pulmonary computed tomography: 1.0-cm nodule in the upper
right anterior pulmonary lobe, and 1.7-cm nodule in the lower right
pulmonary lobe.
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A computerized tomography revealed a supraorbital
expansive lesion (Figure 3), and a 6.0 cm expansive and
heterogeneous lesion in iliac bone (Figure 4), both suggestive of brown tumor; 99mTc scintigraphy revealed
hyperconcentration around the lower left thyroid lobe
that persisted in the late images, which was suggestive
of parathyroid gland.
The patient was then referred to surgery consi
dering the hypothesis of parathyroid carcinoma
in face of palpable neck mass at physical examination and marked high levels of calcium and iPTH.
Thus, she underwent en bloc resection of the lower
left parathyroid, with total thyroidectomy, followed
by excision of bilateral paratracheal neck nodes (Fi
gure 5). The intraoperative aspect revealed an enlarged

parathyroid of 4.0 x 3.3 cm, with heterogeneous appearance and attached to surrounding thyroid. The
three remaining parathyroids presented normal appearance. Intraoperative PTH was performed (Elecsys 1010 System, Roche, Mannheim, Germany) and
revealed 619 pg/mL at the induction of anesthesia,
which dropped to 93 pg/mL 10 minutes after the removal of the parathyroid gland (85% percent decrease).
Histological examination revealed a parathyroid
carcinoma of 3.8 cm with focal capsular invasion,
moderate to marked nuclear atypia and tumoral
macronucleoli (Figure 6). Absence of lymph node
metastasis and papillary carcinoma with follicular
variant of 0.4 cm was observed in the right thyroid
lobe. In the first post-operative day, in face of im-
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Figure 3. Computed tomography: supraorbital expansive lesion suggestive of brown tumor.

Figure 4. Computed tomography: expansive and heterogeneous lesion in the iliac bone, suggestive of brown tumor.
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Figure 5. En bloc resection: nodular thyroid, parathyroid (arrow), and lymph-nodes.

Figure 6. Parathyroid carcinoma with focal capsular invasion, moderate to accentuated nuclear atypia, and presence of macronucleoli (HE).
Arq Bras Endocrinol Metab. 2013;57/1
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portant bone lesions and high risk of hypocalcaemia,
intravenous calcium replacement was prescribed. In
the second post-operative day, after intravenous calcium replacement and taking calcium carbonate 500
mg, two pills four times a day, associated with oral
calcitriol 0.25 mg three times a day, plus cholecalciferol 3,000 UI a day, serum calcium was at lower
normal limit of 8.5 mg/dL. She was discharged taking calcium carbonate 500 mg, two pills three times
a day, calcitriol 0.25 mg three times a day, plus cholecalciferol 3,000 UI a day. In the last six months of
follow-up, she remained normocalcemic under oral
calcium and cholecalciferol replacement.
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DISCUSSION
Parathyroid carcinoma is the least common endocrine
malignancy, with prevalence of 0.005% of all cancers
(3). It is a rare malignant disease, likely to recur, and
difficult to control. Several reports have highlighted
the importance of en bloc resection, including thyroid
lobectomy with the isthmus, paratracheal, and central
neck nodal dissection (8,12,13). This procedure, when
performed as the initial therapeutic approach, provides
patients with the best chance of cure. Recurrence after
surgical excision of parathyroid carcinoma is common,
with rates ranging from 33% to 78% (13). The reported time from surgery to the first recurrence (diseasefree interval) varies greatly, from 1 month to 20 years,
with the most commonly reported mean between 2
and 5 years (14). Metastasis to lungs, mediastinum,
and lymph nodes are described and difficult to control. When metastatic parathyroid tumors are found,
surgical resection of metastatic tumors is the optimal
treatment, once parathyroid carcinoma is refractory
to radiation and cytotoxic reagents (8). Symptoms
associated with metastatic lesions are typically due to
hypercalcemia rather than tumor invasion (14). Studies
reporting statistical estimates of disease-specific survival in patients with parathyroid carcinoma have yielded
5-year survival rates ranging from 20% to 90%, and 10year survival rates between 42% and 86%. Variations of
the survival rates reported in these studies may reflect
the differences in histopathology definitions, the proportions of unequivocal versus equivocal cases, and the
initial therapeutic interventions used.
In a recent article (15), the authors reviewed the
outcomes of parathyroid cancer patients treated at the
same institution over a 43-year period (between 1966
84

and 2009), and evaluated the factors associated with recurrence and mortality. Specific factors that were independently associated with increased mortality included
lymph node metastases, distant metastases, higher calcium level at recurrence, higher number of calciumlowering medications, and number of neck recurrences.
Factors that were not associated with mortality included
gender, race, age at diagnosis, calcium level at time of
cancer diagnosis, tumor size, number of neck dissections, time of first recurrence, and decade in which
treatment was initiated. Interestingly, the extent of ope
ration (parathyroidectomy alone vs. parathyroidectomy
with partial or total thyroidectomy) was not associated
with mortality, either, nor was it associated with the
number of recurrences or neck dissections necessary.
The authors usually resected en bloc only the soft tissue that appears to be involved with the cancer (i.e. the
thyroid lobe, the esophagus, the trachea, the recurrent
laryngeal nerve etc.) at the time of the initial operation,
and resect any lymph nodes of abnormal appearence.
However, having the initial operation done by an experienced parathyroid surgeon was associated with decreased mortality. The authors concluded that if there
is high pre-operative suspicion of parathyroid cancer
because of severe hypercalcemia or palpable parathyroid mass, one should consider referring the patient to
a specialized tertiary center.
Parathyroid carcinoma is often misdiagnosed preoperatively as primary hyperparathyroidism due to parathyroid adenoma or hyperplasia. Clinical and laboratory
findings may suggest carcinoma, but these findings are
nonspecific. Even so, there is no external independent
standard reference for the diagnosis of parathyroid carcinoma. Marked elevated serum calcium (often over 14
mg/dL), and intact parathyroid hormone levels (over
five times the upper normal limit) should raise a clinical
suspicion of this rare entity. A palpable neck mass has
been reported in approximately half of the patients with
parathyroid carcinoma, but in less than 1% of patients
with primary hyperparathyroidism (6,9,16). In this case
study, we report two patients presenting marked high
levels of serum calcium and intact PTH, with severe
clinical symptoms and presence of palpable neck mass
at diagnosis, thus raising the suspicion of parathyroid
carcinoma. Taking this hypothesis into account, both
patients underwent en bloc parathyroid resection in
accordance with the standard surgical procedure described for this rare condition.
Arq Bras Endocrinol Metab. 2013;57/1
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ing range – 0.25 to 2 mg/d – and can increase serum
calcium concentration substantially within 3 days (20).
A single daily dose is typically administered in modest
doses (0.25 to 0.75 mg/d). When higher amounts are
required, calcitriol is typically administered in divided
doses. Vitamin D3 (cholecalciferol) is often used along
with the active vitamin D metabolite (20). The longer
half-life of cholecalciferol (2-3 weeks) helps to provide
smoother control in view of the very short half-life of
calcitriol, which is measured in hours.
In conclusion, parathyroid carcinoma is a rare and
severe entity, with marked clinical and laboratory manifestations at diagnosis. The optimal treatment is related to early diagnosis with clinical and laboratorial
suspicion for this entity prior to surgery, once complete resection of primary site is intended. Parathyroid carcinoma is a disease likely to recur and difficult
to control. Hungry bone syndrome observed reflects
the rapid mineralization after correction of hyperparathyroidism, and is related to bone disease severity prior
to surgery. HBS may be expected as a post-operative
outcome in successful parathyroid carcinoma.
Disclosure: no potential conflict of interest relevant to this article
was reported.
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Regarding histopathology diagnosis, it is worth
highlighting the current difficulties in pathological
diagnosis concerning parathyroid carcinoma, once cellular pleomorphism and atypia are not reliable indicators of malignancy in endocrine tumors. Nevertheless,
presence of trabecular growth pattern, capsular invasion, and vascular invasion are considered highly specific findings concerning parathyroid carcinoma (17). In
this case study, patients presented capsular or vascular
invasion in the parathyroid lesion.
Lung metastasis was observed in the post-operative outcome of one patient (case 1), two years after
the first parathyroidectomy. That patient underwent
surgical removal of the lung metastasis and revealed
marked hypocalcemia, thus requiring intravenous calcium infusion – the hungry bone syndrome was then
installed.
The hungry bone syndrome is described after parathyroidectomy, since correction of hyperparathyroidism is associated with rapid bone remineralization,
causing severe and prolonged hypocalcemia that requires intensive intravenous calcium and oral vitamin
D supplementation (10,11). HBS is considered a complication of parathyroid surgery observed in 13-30%
of cases (18), and some studies advocate the use of
bisphosphonates prior to surgery in order to prevent
this post-operative outcome (19). The more severe the
bone disease before surgery, the more prone the patient is to the hungry bone syndrome after the surgical procedure. Despite being an unfavorable outcome,
the hungry bone syndrome state suggests that surgical
removal of hypersecretive parathyroid tissue was accomplished. In this study, HBS was observed in both
patients: in case 1 after lung metastasis removal, and
in case 2 after surgical resection of the parathyroid lesion. Both patients presented severe bone disease prior
to surgery. Therefore, it is worth highlighting that HBS
would be expected post-operatively in successful parathyroid carcinoma removal.
Hungry bone syndrome treatment requires calcium and vitamin D replacement. Calcium carbonate
is usually recommended and intravenous calcium replacement may be temporarily necessary in severe
forms of HBS, as observed in both reported cases.
Along with calcium, therapy with vitamin D is almost
always required; 1,25(OH)2D3 (calcitriol), the active
metabolite of vitamin D, maintains serum calcium, in
part, by improving the efficiency of intestinal calcium
absorption. Calcitriol is administered over a wide dos-
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