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Abstract

Primary hyperparathyroidism (PHPT) is a common disorder of 
parathyroid gland and mostly results from parathyroid adenoma 
with the excess production of parathyroid hormone, usually caus-
ing hypercalcemia. This is the most common reason for surgical 
removal of parathyroid glands. It is mostly seen as single gland 
adenoma and bilaterality is very rare. In this study, we report a case 
of bilateral giant parathyroid adenomas represented with severe hy-
percalcemia, representing to our knowledge the largest masses to 
have been documented in the literature.

Keywords: Bilateral giant parathyroid adenomas; Hyperparathy-
roidism; Hypercalcemia

Introduction

Primary hyperparathyroidism (PHPT) is a condition char-
acterized by the inappropriate secretion of parathyroid hor-
mone (PTH) with respect to the extracellular calcium con-
centration. It may result from the enlargement of a single 
gland or parathyroid adenoma in approximately 80% of 
cases, multiple adenomas or hyperplasia in 15-20% of pa-
tients and parathyroid carcinoma in 1% of patients [1]. PHPT 
occurs in a range 0.03 to 0.3% of the general population and 

is more common in women than in men (1:500 and 1:2,000) 
[1, 2].

Most patients with hyperfunctioning adenoma present 
with renal, skeletal, gastrointestinal and neuropsychiatric 
symptoms due to hypercalcemia [1]. Parathyroid adenomas 
are more frequently seen unilaterally and rarely determine in 
huge dimension bilaterally [3]. The treatment of adenomas 
is surgical excision, which should be curative if complete. 
The traditional surgical approach for parathyroidectomy is 
bilateral exploration of the neck via a collar incision, to ex-
amine all four glands and remove any diseased glands, with 
intra operative confirmation. However, based on the fact that 
most PHPT is caused by single gland disease, it is argued 
that a more limited surgical examination of the neck is also 
possible [4, 5].

 
Case Report

A 62-year-old man was referred to the Surgical Clinic of our 
Research and Training Hospital for evaluation of a raised se-
rum calcium and parathyroid hormone level with symptoms 
of fatigue, unable to walk and lumbalgia. He was examined 
for the same symptoms 2 years ago and was found to have el-
evated blood urea nitrogen (BUN) (71 mg/dL, normal range 
5 - 23 mg/dL) and creatinin (1.3 mg/dL, normal range 0.6 
- 1.2 mg/dL) levels and after determining parathyroid ad-
enoma, he refused to undergo parathyroidectomy.

In his last course, the biochemical investigation con-
firmed significant hypercalcemia (19.24 mg/dL; the normal 
range 8.5 - 10.5 mg/dL) with an elevated PTH level of 3,436 
pg/mL (reference rates 15 - 65 pg/mL) and signs of chronic 
renal failure (BUN 181 mg/dL and creatinin 2.2 mg/dL). 
However, he was found to have subclinic hyperthyroidism 
with thyroid stimulating hormone and free thyroxine (fT4) 
levels of 0.14 μU/mL (reference 0.5 - 5 μU/mL) and 1.13 ng/
dL (reference 0.8 - 2 ng/dL) respectively.

Tc-99m sestamibi scintigraphy (MIBI), the differential 
diagnostic modality for parathyroid adenomas, showed no 
significant findings (Fig. 1). Neck ultrasonography showed 
bilateral posterior mediastinal masses with a concomitant 
multinodular goiter (suspect hypoechoic nodules). Follow-
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ing neck magnetic resonance imaging (MRI) was useful for 
diagnosis and localizing the adenomas (Fig. 2).

Preoperative calcium level was decreased to 10.25 mg/
dL level with forced diuresis after 13 days follow-up period.

Following a Coller insicion, the thyroid gland and all 
parathyroid glands were explorated. We diagnosed multi-
nodular goiter and bilateral inferior huge parathyroid glands 
with enlarged right superior parathyroid gland. Thus, we 
performed bilateral total tyroidectomy + right superior and 
bilateral inferior parathyroidectomy. Right inferior parathy-
roid gland was measuring 5.5 × 4.5 × 3.5 cm, weighing 74 g 
(Fig. 3) and left inferior parathyroid gland was measuring 6 
× 4.5 × 3 cm, weighing 102 g (Fig. 4). Right superior para-
thyroid gland was measuring 2 × 1 × 1 cm, weighing 100 mg. 
Postoperatively, serum calcium and PTH levels returned to 
normal levels (serum calcium level 9.55 mmol/L and PTH 
level 70 pg/mL).

The patient has hoarseness after the operation and his 
voice returned to normalcy on postoperative third month.

The specimens were reported histopathologically as 
bilateral parathyroid adenomas and bilateral adenomatous 
hyperplasia of thyroid. The right superior parathyroid gland 
was histologically reported as normal parathyroid specimen. 
After 12 months of follow-up, the patient remains disease 
free.

Discussion
  
Hyperfunction of the parathyroid glands may be classified as 
primary, secondary or tertiary. PHPT arises from increased 
PTH production from abnormal parathyroid glands and re-
sults from a disturbance of normal feedback control mecha-
nism exerted by serum calcium [1]. Increased PTH produc-
tion leads to hypercalcemia via increased gastrointestinal 
absorbtion of calcium, increased production of vitamin D3 
and reduced renal calcium clearence [1]. PHPT is the most 
common cause of hypercalcemia in unselected patients.
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Figure 1. Tc-99m sestamibi scintigraphy of the patient that was reported as normal parathyroid gland.
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Although parathyroid disease is relatively uncommon, 
80% of all cases of PHPT are caused by a single adenoma 
[1, 3, 6], while multiple gland hyperplasia occurs in 12-15%, 
double adenoma in 2-3% and carcinoma in about 1% [1, 7].

Patients with PHPT formerly presented with the classic 
pentad of symptoms (kidney stones, painful bones, abdomi-
nal groans, psychic moans and fatigue overtones). With the 
advent and widespread use of automated blood analyzers in 
early 1970s, there has been an alteration in the typical patient 
with PHPT, who is more likely to be minimally symptom-
atic or asymptomatic. Currently, most patients present with 
weakness, fatigue, hypertension, polydipsia, polyuria, noc-
turia, bone and joint pain, constipation, decreased appetite, 
nausea, heartburn, pruritus, depression and memory loss. 
Furthermore, these symptoms and signs improve in most, 
but certainly not at all, patients after parathyroidectomy [1, 
8]. In our patient chronic renal failure and osteoporosis were 
the main findings.

Although PTH secretion is modulated by serum calcium 
level, many studies have established a direct relationship 
between gland weight and serum PTH and calcium levels. 
Similarly, it has been found that an increased glandular mass 
correlates with the severity of PHPT and the subsequent risk 
of transient postoperative hypocalcemia [6]. Our patient had 
bilateral giant adenoma and significant preoperative hyper-
calcemia (19.24 mg/dL), but postoperative calcium levels 
were within normal ranges. 

Normally, there are two pairs of parathyroid glands in 
adult humans. Each gland is usually 3 × 4 × 5 mm in size and 
weighs between 30 and 50 mg. A single gland weight above 
60 mg is abnormal [3]. The usual weight of a parathyroid ad-
enoma ranges from 70 mg to 1 g, although there are sporadic 
reports of tumors weighing more than 20 g. Bilateral giant 
paratyhroid adenomas are extremely rare [6]. There are spo-
radic reports of large adenomas attaining masses of 70 g. At 
surgery we identified concomittant goitre and bilateral giant 
paratyhroid adenomas, extending into the posterior mediasti-
num and weighed 74 g right side and 102 g left side.

Although parathyroid localization is essential in cases 
requiring reexploration, there is considerable controversy 
regarding the indications for localization studies prior to pri-
mary exploration, since the success rate for surgery exceeds 
90% to 95%. However, in specific circumstances including 
diagnostic problems, technical considerations and high risk 
patient factors, preoperative parathyroid localization assists 
the operating surgeon even during the primary cervical ex-
ploration [9].

Proponents of localization studies advocate their use to 
decrease operative time and potential morbidity. This idea 
often allows for a unilateral neck exploration to decrease the 
risk of hypocalcemia and recurrent laryngeal nerve injury 
[10].

Parathyroid scintigraphy is a modality for localization, 
but not diagnosis, of the parathyroid adenomas. Tc-99m-
labeled sestamibi scintigraphy is the most widely used and 
accurate modality with sensitivity greater than 80% for lo-
calization of paratyhroid adenomas [1]. But in our patient 
Tc-99m-sestamibi scintigrapy was reported normally.

Figure 2. Neck MRI showed bilateral giant parathyroid ad-
enomas.

Figure 3. Right inferior parathyroid gland of the patient.

Figure 4. Left inferior parathyroid gland of the patient.
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Sestamibi scans are generally complemented by neck 
ultrasound which can identify adenomas with greater than 
75% sensivity in experienced centers and is most useful in 
identifying intrathyroidal parathyroids [1, 3]. CT and MRI 
scans are less sensitive than sestamibi scans, but are helpful 
in localizing mediastinal glands [1]. In our case neck ultra-
sonography showed bilateral posterior mediastinal masses 
with a concomitant multinodular goiter.

Neck MRI and CT were also useful for diagnosis and 
localizing the adenomas whenever neck ultrasonography in-
dicates bilateral posterior mediastinal masses.

Advances in surgery have popularized the minimally in-
vasive procedure under local anesthesia. It requires success-
ful preoperative localization of the abnormal parathyroid 
gland and capability to measure PTH rapidly in the operat-
ing room [11]. A preoperative blood sample is obtained for 
comparison of the PTH concentration with an intraopera-
tive sample obtained minutes after removal of the abnormal 
parathyroid gland. If the PTH level falls by more than 50% 
immediately following resection, the gland that has been 
removed is considered to be the sole source of overactive 
parathyroid tissue and the operation is terminated. If the 
PTH level does not fall by more than 50%, the operation 
is extended to a more traditional one in a search for other 
overactive parathyroid tissue. This aproach helps the operat-
ing surgeon especially in small adenomas and parathyroid 
hyperplasias. Because of the diagnosis of adenoma preoper-
atively, we did not need to measure PTH intraoperatively in 
our patient. With advances in imaging technology and grow-
ing experience with minimally invasive parathyroid surgery, 
it is likely that these newer approaches will become more 
widely used [12].

Long-term follow-up of these patients indicates a 10-
12% improvement in bone density at the lumbar spine and 
femoral neck over 10 years [13, 14]. In patients who have 
nephrolithiasis, surgery is of clear benefit in reducing the 
incidence of recurrent stones [15]. Vague or constitutional 
symptoms may or may not improve after surgery, while hy-
pertension and peptic ulcer disease if present, are unlikely 
to remit.

Successful surgery supported with medical therapy 
cures PHPT and improves most of the symptoms associated 
with hypercalcemia.
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