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Abstract

Primary hyperparathyroidism commonly affects elderly women. When present in the young population, it is usually 
asymptomatic, most frequently due to a parathyroid adenoma and the definitive management is surgical excision. 
Uncommonly, 5-10% of patients fail to achieve long-term cure after initial parathyroidectomy and 6-16% of them is due to 
an ectopic parathyroid adenoma that will require focused diagnostic and surgical approaches. 

We report a 21-year-old male who had bilateral thigh pain. Work-up revealed bilateral femoral fractures, brown tumors on 
the arms and multiple lytic lesions on the skull. Serum studies showed hypercalcemia (1.83 mmol/L), elevated parathyroid 
hormone [(PTH) 2025.10 pg/mL], elevated alkaline phosphatase (830 U/L), normal phosphorus (0.92 mmol/L) and low 
vitamin D levels (18.50 ng/mL). Bone densitometry showed osteoporotic findings. Sestamibi scan showed uptake on the 
left superior mediastinal region consistent with an ectopic parathyroid adenoma. Vitamin D supplementation was started 
pre-operatively. Patient underwent parathyroidectomy with neck exploration; however, the pathologic adenoma was not 
visualized and PTH levels remained elevated post-operatively. Chest computed tomography with intravenous contrast 
was performed revealing a mediastinal location of the adenoma. A repeat parathyroidectomy was done, with successful 
identification of the adenoma resulting in a significant drop in PTH and calcium levels. Patient experienced hungry bone 
syndrome post-operatively and was managed with calcium and magnesium supplementation. A high index of suspicion 
for an ectopic adenoma is warranted for patients presenting with hypercalcemia and secondary osteoporosis if there 
is persistent PTH elevation after initial surgical intervention. Adequate follow-up and monitoring is also needed starting 
immediately in the post-operative period to manage possible complications such as hungry bone syndrome.
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INTRODUCTION 

Primary hyperparathyroidism (PHPT) is a common 
disorder of mineral and bone metabolism that often 
presents with high calcium levels with elevated 
parathyroid hormone (PTH).1 This may result in kidney 
stones and pathologic fractures. Once treated, 5-10% 
of patients may fail to achieve long-term cure after 
initial parathyroidectomy2 and is considered persistent  
hyperparathyroidism if calcium and PTH are still elevated 
within 6 months of neck exploration. One of the reasons 
includes an ectopic location of the gland3 – which only 
occurs in 6-16% of patients4 such as in our case.

CASE

This is a 21-year-old Filipino male, with no known 
comorbidities presenting at the emergency room due 
to severe pain of both thighs. Three months prior, the 
patient experienced bilateral leg and thigh pain with no 
prior trauma or injury. No consult was done until 1 day 
prior to consult while he was walking on the pavement, he 

suddenly felt his legs give way, causing him to fall and land 
on his buttocks. The patient had no previous admissions 
and had an unremarkable past medical, personal-social, 
genetic and family history. He had a BMI of 17.3 kg/m2 
and physical examination showed no remarkable findings 
other than pain on movement. 

On work-up, skeletal survey revealed brown tumors 
on the arms (Figure 1) and multiple nonaggressive lytic 
lesions on the skull. His legs had multiple fractures 
described as complete linear displaced fracture at the left 
femoral neck and complete oblique fracture at the left and 
right femoral proximal shafts (Figure 2). Laboratory tests 
showed elevated calcium with a normal phosphorus and 
low 25-hydroxyvitamin D level. Additional work-up was 
then performed with a consideration of PHPT. Bioactive 
parathyroid hormone (PTH) assay was requested twice, 
showing markedly elevated levels. Other remarkable 
findings were a low magnesium, elevated alkaline 
phosphatase (ALP), elevated urinary calcium excretion 
and presence of non-obstructing nephrolithiasis on the 
left (Table 1). Bone densitometry also showed z-scores 
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consistent with a thymoma and/or residual ectopic 
parathyroid adenoma. The second operation was then 
performed with a referral to a thoracic and cardio-
vascular surgeon in order to proceed with an ectopic 
parathyroidectomy via midline sternal incision. To aid with 

below the expected range for age. With a high suspicion 
of PHPT, a technetium 99m sestamibi scan was performed 
which revealed an intense focal sestamibi accumulation 
and retention in the left superior mediastinal region 
consistent with an ectopic parathyroid adenoma (Figure 
3). This prompted transfer to our institution for surgical 
intervention. 

The patient was referred to a head and neck surgeon and 
underwent parathyroidectomy and neck exploration with 
frozen section via low collar incision. Fifteen minutes after 
excision of the suspicious parathyroid adenoma, PTH assay 
was done showing persistently elevated levels. Frozen 
section identified thymic tissue and benign thyroidal tissue. 
Neck exploration to remove other suspicious lesions was 
then performed. PTH level 15 minutes thereafter remained 
elevated and frozen section only identified unremarkable 
lymph nodes. The procedure was terminated with plan to 
reopen once further imaging is performed. 

To further localize the parathyroid adenoma, a computed 
tomography (CT) scan with intravenous contrast was 
performed on the neck and chest (Figure 4) which showed 
an avidly enhancing soft tissue nodule in the aorto- 
pulmonary window/anterior left mediastinum region 

Figure 2. Frontal radiograph of both upper femurs shows 
badly displaced fractures of both upper femoral shafts 
(red arrows). These pathological fractures have occurred 
through bilateral underlying osteolytic lesions consistent 
with brown tumors.

Figure 1. Technetium 99m sestamibi scan shows 
intense focal tracer uptake and retention in the left superior 
mediastinal region.

Figure 3. Technetium 99m sestamibi scan shows 
intense focal tracer uptake and retention in the left superior 
mediastinal region.

Table 1. Pertinent laboratory findings
First operative attempt After second operative attempt

Day 1 Post parathyroidectomy 
with frozen section 

After neck 
exploration Day 1 Day 2 Day 3

Magnesium (Normal Value: 1.8-2.6 mg/dL) 1.41 1.68 1.43 1.39 1.29
Ionized Calcium (Normal Value: 1.12-1.32 (mmol/L) 1.83 1.60 1.23 0.93 1.07
PTH (Normal Value: 15-65 pg/mL) 2025.10 1553.90 2180.40 208.80
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PTH. A high serum PTH in the background of hypercalcemia 
is likely due to PHPT8 and is most commonly due to an 
adenoma. Ectopic adenomas have been reported to account 
for only 4 to 16 % of patients with hyperparathyroidism 
and are classically described as occurring anywhere 
from the angle of the mandible to the mediastinum.9 

Since our patient had elevated serum calcium on top of 
elevated PTH levels, ultrasound of the neck and sestamibi 
scan was done to locate the causative etiology similar to the 
recommendation of Roy et al., for localization in unexplored 
patients (REF).4 This then revealed an adenoma in the 
left superior mediastinal area which the head and neck 
surgeon operated on with a consideration of an intrathymic 
parathyroid adenoma based on the imaging studies done. 

Due to the persistently elevated PTH levels and 
histopathology report of thyroid and thymic tissues, a CT 
scan of the neck and chest was done. This is in line with the 
algorithm proposed by Yen et al.,10 for further localization 
before a second operation. It was recommended that if there 
is persistent or recurrent PHPT localized with sestamibi 
studies, a CT or MRI may be done and once with localization, 
re-operation may be performed. If additional imaging yields 
no findings, parathyroid angiography with selective vein 
sampling may be considered. If the lesion remains elusive, 
conservative management is advised. This was applied to 
our case, where a CT was done prior to re-operation and 
revealed a focus on the superior mediastinal area consistent 
with a residual ectopic parathyroid adenoma. 

Surgery is the definitive management of adenoma(s) and 
when presented with an ectopic location, imaging studies 
can be used to further locate the lesion. However, the ultimate 
factor in the success of operations would still be surgical 
volume as shown by Zarebczan et al.11 They reported cure 
rates as high as 95% in initial operations but decreases to 
80% for re-operation cases. However, the use of SPECT-CT 
may be able to localize the ectopic lesions more precisely.12 
The limiting factor for its use in this case was the availability 
and cost of the SPECT-CT. On a side note, intraoperative 
gamma probe, PTH monitoring and frozen section were 
facilitated by the team in this case which contributed to the 
success of the operation. The PTH levels normalized post-
operatively which is consistent with the studies performed 
for these various intraoperative adjuncts.13-15 

Post-operatively, hungry bone syndrome (HBS) was 
observed in this case and was anticipated due to the 
presence of risk factors such as elevated ALP and high pre-
operative PTH levels consistent with the study of Bollerslev 
et al.16 Calcium replacement may be done intravenously 
for symptomatic patients or if there are ECG changes 
consistent with hypocalcemia. Oral calcium supplements 
at a range of 6-12 g/day may be given for asymptomatic 
patients.17 Magnesium should be replaced if needed 
since persistently low magnesium would hinder calcium 
replacement because it may impair PTH production 
leading to a state resembling hypoparathyroidism.18 

localization, technetium 99 m sestamibi was administered 
prior to the procedure and a gamma probe was utilized to 
confirm the presence of the adenoma. Fifteen minutes after 
excision of the suspected adenoma, PTH markedly dropped 
by 89%. Frozen section further confirmed parathyroid 
adenoma. On gross examination, the specimen obtained was 
a light brown to light red, irregular, soft to rubbery tissue 
measuring 2.2 x 1.8 x 0.7 cm and weighing 2.0 grams. Final 
histopathology report revealed a parathyroid adenoma. 

Immediately postoperatively, the patient was started on 
calcium gluconate drip and transitioned to calcium tablet 
once he was able to tolerate oral medications together with 
calcitriol and magnesium supplementation. Ionized calcium 
and magnesium levels were monitored postoperatively 
and medications were titrated accordingly. Patient was 
then cleared for discharge without signs and symptoms of 
hypocalcemia. On follow-up after 1 week, calcium levels 
were still low hence, calcitriol was adjusted and compliance 
to the regimen provided was emphasized. Fracture repair 
is still on hold while waiting for the prostheses from 
social services but is planned to be done immediately 
once available. 

DISCUSSION

PHPT is predominant among postmenopausal women 
although the prevalence varies by country and race.5 In 
countries such as the Philippines, screening is not routine 
hence, PHPT is infrequently seen. According to a report 
by Lou et al.,6 the incidence of PHPT is less common 
in the young (2-5 cases per 100,000) and were usually 
asymptomatic, unlike in our case. 

Hypercalcemia is usually caused by either PHPT or 
malignancy in 90% of patients.7 Hence, the approach to 
diagnosis is to distinguish between the two by using serum 

Figure 4. Axial contrast-enhanced CT image shows an 
enhancing soft tissue nodule in the aortopulmonary window 
(labelled) consistent with an ectopic parathyroid adenoma. 
This corresponds to the focus of tracer uptake detected on 
the Tc-99m sestamibi scan.
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As to its prognosis, there appears to be a great degree 
of variability regarding how long it can last. In some 
case reports, the need for calcium and active vitamin D 
replacement may last for up to 1 year post-operatively.19 
Hence, follow-up care should also be emphasized to adjust the  
medications prescribed, with proper monitoring of calcium 
level post-operatively to avoid further complications. 

CONClUSION

Since calcium levels are frequently included in general 
laboratory screens, hyperparathyroidism predominantly 
presents asymptomatically and is common in elderly 
females. However, in low to middle-income countries, 
classic manifestations of hyperparathyroidism may be 
seen, even in the young. Hence, a high index of suspicion 
is warranted for patients presenting with hypercalcemia 
and secondary osteoporosis. Furthermore, an ectopic 
adenoma should be considered especially with persistent 
PTH elevation after initial surgical intervention. Complete 
laboratory workups and imaging studies should be 
performed to better localize the pathologic adenoma. We 
highlight the value of additional diagnostic tests including 
CT scan of the neck and chest, intraoperative gamma 
probe, serial PTH monitoring and frozen section in the 
success of surgery. 
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