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Primary hyperparathyroidism occurs as a result of isolated parathyroid adenoma in 80% to 85% of all cases. A 99mtechnetium (99mTc) 
sestamibi scan or neck ultrasonography is used to localize the neoplasm prior to surgical intervention. A 53-year-old female was 
referred for the exclusion of metabolic bone disease. She presented with low back pain that had persisted for the past 6 months 
and elevated serum alkaline phosphatase (1,253 IU/L). Four years previously, she had been diagnosed at a local hospital with a 
2.3-cm thyroid nodule, which was determined to be pathologically benign. Radiofrequency ablation was performed at the same 
hospital because the nodule was still growing during the follow-up period 2 years before the visit to our hospital, and the proce-
dure was unsuccessful in reducing the size of the nodule. The results of the laboratory tests in our hospital were as follows: serum 
calcium, 14.6 mg/dL; phosphorus, 3.5 mg/dL; and intact parathyroid hormone (iPTH), 1,911 pg/mL. Neck ultrasonography and 
99mTc sestamibi scan detected a 5-cm parathyroid neoplasm in the left lower lobe of the patient’s thyroid; left parathyroidectomy 
was performed. This case indicated that thyroid ultrasonographers and pathologists need to be experienced enough to differenti-
ate a parathyroid neoplasm from a thyroid nodule; 99mTc sestamibi scan, serum calcium, and iPTH levels can help to establish the 
diagnosis of parathyroid neoplasm.
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INTRODUCTION

Primary hyperparathyroidism occurs as a result of isolated 
parathyroid adenoma in 80% to 85% of all cases. The hyper-
parathyroidism can present with no symptoms or with nonspe-
cific phenomena, such as systemic weakness, fatigue, neuro-
muscular phenomena, anxiety, and cognitive function disorder 
[1]. In addition, hyperparathyroidism is often detected when it 

provokes insulin resistance, hyperglycemia, dyslipidemia, 
high blood pressure, bone density reduction, and renal calcu-
lus. To diagnose hyperparathyroidism, measurement of the se-
rum calcium and parathyroid hormone should be performed; 
to localize the neoplasm, 99mtechnetium (99mTc) sestamibi scan 
or neck ultrasonography should be conducted prior to any sur-
gical procedure. As neck ultrasonography is often used to 
make the differential diagnosis, parathyroid adenoma is some-

Received: 10 October 2012, Accepted: 6 November 2012
Corresponding author: Tae Sik Jung 
Department of Internal Medicine, Gyeongsang National University School of 
Medicine, 79 Gangnam-ro, Jinju 660-702, Korea
Tel: +82-55-750-8470, Fax: +82-55-758-9122, E-mail: taesikjung@gmail.com

Copyright © 2013 Korean Endocrine Society
This is an Open Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribu-
tion, and reproduction in any medium, provided the original work is properly 
cited.



Kim HS, et al.

232 www.e-enm.org Copyright © 2013 Korean Endocrine Society

times mistaken for a thyroid nodule, resulting in the wrongful 
use of fine needle aspiration cytology [2]. Even pathology de-
partments sometimes fail to distinguish thyroid tissue from 
parathyroid tissue, as they make the determination based on 
the histology of the cells in the sample obtained by fine needle 
aspiration; they may miss the diagnosis of parathyroid adeno-
ma when there is no clinical information about existing para-
thyroid disease [3]. The first choice of treatment for parathy-
roid adenoma is surgical excision, and when done by a skilled 
surgeon, the full recovery rate is 95% to 98%, which is com-
paratively high, while the rate of side effects is 1% to 3% [1].
 Radiofrequency ablation has been used for the treatment of 
solid cancers, such as liver cancer, but it is now also being used 
to treat thyroid nodules and thyroid cancer. This type of treat-
ment is mostly used for nodules that cause cosmetic problems 
or autonomic and functional nodules accompanied by neck 
symptoms, and the treatment is sometimes indicated for thy-
roid cancer recurrence in the neck or to treat patients who are 
not suited for surgery at the time of lymph node recurrence [4]. 
A number of side effects can result from the application of ra-
diofrequency ablation to the thyroid, and reported side effects 
include voice change, nodule rupture, and subsequent abscess 
formation, hypothyroidism, brachial plexus damage, hemato-
ma, skin burn, and neck pain [5]. However, many local clinics 
use radiofrequency ablation to remove thyroid nodules with-
out regard for aforementioned indications.
 We experienced a case in which a thyroid nodule was diag-
nosed as a parathyroid adenoma and was subsequently treated 
with radiofrequency ablation, which resulted in a delay of the 
proper diagnosis and treatment by 4 years; the case is reported 
here.

CASE REPORT

A 53-year-old female presented to our hospital complaining of 
a 6-month history of backache. Judging from the blood testing 
results, she had hypercalcemia, and alkaline phosphatase (ALP) 
was increased to 1,253 U/L (normal range, 35 to 130); the pa-
tient was sent to the endocrinology department. Her past histo-
ry was significant for a surgical procedure for fibrocystoma of 
her right humerus 20 years ago, and she had donated one of her 
kidneys to a relative 7 years previously. She had taken atorvas-
tatin 10 mg, amlodipine 5 mg, and omega-3 fatty acid 1,000 
mg daily for the past 3 years to treat high blood pressure and 
dyslipidemia. The patient had been misdiagnosed with a thy-
roid nodule and hypothyroidism at another hospital 4 years 

previously and had immediately been prescribed levothyroxine 
50 µg/day. At that time, the thyroid ultrasonography revealed 
two nodules that were 0.3 and 0.5 cm in diameter on her right 
lobe and another nodule that was 2.3×1.3 cm in size that was 
projected backwards. She had fine needle aspiration cytology 
for the nodule on the left lobe, and this had revealed a benign 
nodule. She had been followed up every 6 months by neck ul-
trasonography. Two years later, when the nodule on the left 
lobe of the thyroid had increased in size to 2.9×1.7 cm, they 
carried out radiofrequency ablation. However, the thyroid nod-
ule remained the same size even after the radiofrequency abla-
tion, so they monitored its size every 6 months for 2 more 
years (Fig. 1). During that time, the patient began experienc-
ing backache and visited the orthopedics department of our 
hospital where she was suspected of having metabolic bone 
disease due to the high serum ALP value.
 The patient presented with generalized weakness and fatigue 
without other hypercalcemic symptoms. The peripheral blood 
examination was as follows: leukocyte count, 7,020/mm3; he-
moglobin, 9.3 g/dL; platelet count, 249,000/mm3; prothrombin 
time (PT), 14.4 seconds (normal range, 11.9 to 14.3); activated 
partial thromboplastin time (aPTT), 31.3 seconds (normal 
range, 29.1 to 43.5); serum iron, 65 μg/dL (normal range, 40 
to 160); total iron binding capacity (TIBC), 258 μg/dL (normal 
range, 230 to 430); transferrin saturation, 25%; and ferritin, 
158.6 ng/mL (normal range, 13 to 150). Serum chemistry val-
ues were also obtained: blood urea nitrogen, 26.9 mg/dL; cre-
atinine, 1.98 mg/dL; glucose, 110 mg/dL; ALP, 1,011 U/L; as-
partate aminotransferase, 23 U/L; and alanine aminotransfer-
ase, 11 U/L. Serum calcium was 14.6 mg/dL, phosphate was 
3.5 mg/dL, and ionized calcium was 7.2 mg/dL. Serum protein 

Fig. 1. Ultrasonographic findings of a parathyroid adenoma at a lo-
cal hospital before radiofrequency ablation. (A) Ultrasonographic 
image of the parathyroid mass before radiofrequency ablation. An 
isoechoic ovoid mass with a peripheral hypoechoic area in the 
lower portion of the left and infrathyroid area. (B) Ultrasonograph-
ic image on the sixth day after radiofrequency ablation of the para-
thyroid adenoma.
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and serum albumin were 6.9 and 3.7 g/dL, respectively. The 
results of the serum electrolyte test revealed that sodium was 
135.7 mmol/L, potassium was 4.3 mmol/L, chloride was 104.0 
mmol/L, and serum osmotic pressure was 286 mOsm/kg. Ac-
cording to the serum lipid examination, the total cholesterol 
was 146 mg/dL, triglyceride was 95 mg/dL, high density lipo-
protein was 33 mg/dL, and low density lipoprotein was 79 mg/
dL. A thyroid function test found T3 was 108.9 ng/dL (normal 
range, 80 to 200), thyroid stimulating hormone was 0.40 mIU/
L (normal range, 0.27 to 4.2), and free T4 was 0.74 ng/dL 
(normal range, 0.93 to 1.70). Under dual energy X-ray absorp-
tiometry-based bone density examination, the T-score of the 
lumbar region was -1.4, while the T-scores of the neck were 
-1.2 on the left and -1.8 on the right. Except for the fifth lum-
bar vertebra, which had spondylolisthesis, nothing remarkable 
was found on magnetic resonance imaging.
 According to further blood tests, 25-hydroxyvitamin D3 was 
9.6 ng/mL (normal range, 4.8 to 52.8), and 1,25-dihydroxyvita-
min D3 was 10.5 pg/mL (normal range, 19.6 to 54.3), while the 
intact parathyroid hormone (iPTH) was 1,911 pg/mL (normal 
range, 15 to 65). When we performed bone scanning with 99mTc, 
the amount of cortical bone radioactive isotope uptake increased 
very high (Fig. 2A). Because we suspected hyperparathyroid-
ism, we carried out a 99mTc sestamibi scan and suspected the le-
sion that had been previously diagnosed as a left thyroid nodule 
was likely a parathyroid adenoma (Fig. 2B). Using thyroid Dop-
pler ultrasonography, we discovered a hypervascular adenoma 
that was 5-cm-sized solid mass with similar echo of surround-
ing thyroid tissue in the center, and slightly low echo in outer 

part in the inferior site of left thyroid gland (Fig. 3A), while on 
the right thyroid parenchyma we discovered two thyroid nod-
ules, 0.3 and 0.5 cm each in diameter, that the patient had had 
4 years before. We performed neck computed tomography and 
found there was no neck lymph node metastastasis and local 
invasion of other organs (Fig. 3B).
 The patient received both hydration and diuretic treatments 
until she underwent a surgical operation to control the hyper-
calcemia; she also had pamidronate 90 mg intravenous injec-
tions twice a week. On the 11th day after hydration and diuretic 
treatment, her condition had improved; serum calcium was re-
duced to 11.6 mg/dL, and creatinine improved to 1.11 mg/dL. 
On the 12th day, the patient had left parathyroid excision and 
was diagnosed with a parathyroid adenoma (Fig. 4). Following 
the surgical procedure, iPTH normalized to 42.5 pg/mL, but 
calcium and vitamin D were prescribed for 9 months to cure 
the hypocalcemia that had developed due to hungry bone syn-
drome. It has been a year since the surgical operation, and her 
calcium, phosphate, ALP, and iPTH all remain at normal levels.

DISCUSSION

The 99mTc sestamibi scan method has long been used to local-

Fig. 2. Nuclear images of the patient. (A) 99mTechnetium hydroxy-
methane diphosphonate bone scan showing generalized, increased 
radiotracer uptake in the entire skeleton, especially with hot uptake 
in the skull and facial bones, which was suggestive of a metabolic 
bone disease caused by hyperparathyroidism. (B) 99mTechnetium 
sestamibi scan showing persistent, focal radiotracer uptake in the 
left lobe of the thyroid on a delayed 3-hour image, which was sug-
gestive of a parathyroid adenoma. 
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Fig. 3. Radiologic findings of the parathyroid mass in our hospital. 
(A, B) Two-dimensional color Doppler ultrasonography showed a 
large, 5-cm hypervascular mass below the left thyroid, suggestive 
of a parathyroid adenoma or exophytic thyroid tumor. (C, D) Com-
puted tomography images of the pharynx revealed a large mass 
(arrow) below the left thyroid, suggestive of a parathyroid adeno-
ma or exophytic thyroid tumor.
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ize parathyroid adenomas for patients with hyperthyroidism. 
The sensitivity and specificity of this examination method is 
90%, which is a comparatively high diagnostic rate that is su-
perior to neck ultrasonography in detecting ectopic adenoma 
in the mediastinum [6,7]. Due to the recent popularity of thy-
roid ultrasonography, neck ultrasonography equipment has 
been in widespread use. The convenience of use, technological 
developments, and upgrades in practitioner’s skills, as well as 
a higher accuracy in detection, have led to its popularity as a 
diagnostic tool. In most cases, neck ultrasonography hardly 
trace the normal parathyroid tissue because it is located behind 
the thyroid tissue. If it is discovered by ultrasonography, the 
parathyroid gland is small (below 4 mm) and shows low echo-
genicity [6]. Neck ultrasonography sensitivity differs from re-
porter to reporter; it is reportedly 60% on average with a range 
from 34% to 92%. This sensitivity is lower than the 99mTc ses-
tamibi scan, but the specificity is comparatively high (92% to 
97%) [6]. Parathyroid adenomas are generally round or oval 
shaped upon neck ultrasonography, and they are clearly divid-
ed from the surrounding tissue and observed as a homogeneous 
solid mass of low echogenicity [6]. A usual size of parathyroid 
adenoma is less than 2 cm, and if it is bigger than that, the ad-
enoma sometimes looks tubular. On ultrasonography, it also 
looks like a cyst that contains liquid material; but internal cal-
cification is very rare [2]. The disadvantage of ultrasonography 
in parathyroid adenoma diagnosis is that it is difficult to local-
ize the parathyroid adenoma when it has an ectopic location 

behind the mediastinum, esophagus or larynx, when it is locat-
ed inside the thyroid, or if the patient has had previous neck 
surgery [8]. Another disadvantage of neck ultrasonography is 
that this investigation has a wide range of sensitivity, which 
makes the results dependent on the patient’s body shape, the 
performance of the ultrasonographer, the parathyroid adenoma 
size or location, and any associated underlying thyroid disease. 
More significantly, the test results are dependent on the tech-
nique and experience of the inspector [6].
 Krausz et al. [9] used neck ultrasonography to search for le-
sion locations in 77 patients who were diagnosed with para-
thyroid adenoma prior to the surgical operation. According to 
their study, the lesion was found for 81% of the patients with-
out thyroid disease, but this rate was reduced to 53% for pa-
tients with nodular thyroid disease. It may be difficult to dis-
tinguish patients with thyroid nodules from those with para-
thyroid adenoma from neck ultrasonography results alone. In 
this patient’s case, her doctor also misdiagnosed parathyroid 
adenoma for one of the thyroid nodules, resulting in a delay of 
diagnosis.
 Another reason why this patient was misdiagnosed as hav-
ing a thyroid nodule was that the fine needle aspiration cytolo-
gy that was performed suggested a benign thyroid nodule. Un-
der pathology examination, parathyroid cells are generally 
smaller than thyroid cells, have less cytoplasm and have much 
chromatin gathered inside in a dot shape, but this is not a criti-
cal feature [3]. In addition, although colloids or macrophage 
are generally observed in thyroid tissue, they are also often 
seen in parathyroid tissue, so it is difficult to rely entirely on 
fine needle aspirate-based cytology examination for accurate 
diagnosis. Kwak et al. [2] performed fine needle aspiration cy-
tology on incidentally identified parathyroid adenomas, and 
14 of the 24 total parathyroid adenomas tested falsely negative. 
Therefore, it is very difficult to diagnose parathyroid adenoma 
using only fine needle cytology without the available clinical 
information.
 Should neck ultrasonography fail to distinguish parathyroid 
adenoma from thyroid nodule, 99mTc sestamibi scanning is a 
useful investigation to perform, but this method is usually only 
available at hospitals with nuclear medical facilities. The alter-
native for hospitals without nuclear medical facilities is to mea-
sure the iPTH value through fine needle aspiration examina-
tion or the parathyroid immunohistochemical test. Abraham et 
al. [10] used the collection from fine needle aspiration for the 
examination of 32 parathyroid adenoma patients and 13 thy-
roid nodule patients to measure iPTH. In parathyroid adeno-

Fig. 4. Postoperative pathology of the parathyroid mass consisting 
mainly of chief cells with occasional groups of oxyphil cells and 
water clear cells. Chief cells were solid sheet-like and had an aci-
nar, follicle-like arrangement that corresponded to the appearance 
seen in parathyroid adenoma (H&E stain, ×100).
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ma, this value was 22,060±6,653 pg/mL, and with thyroid 
nodules, it was 9.0±1.0 pg/mL; the difference was significant. 
They reported 91% and 95% for the examination’s sensitivity 
and specificity, respectively. Mansoor et al. [11] used immu-
nochemical staining with fine needle examination collection 
and found 98% sensitivity and 96.1% specificity for distin-
guishing parathyroid adenoma from thyroid tissue. This pa-
tient had received fine needle examination only once before at 
the initial diagnosis 4 years previously, but if she had under-
gone a pathology examination when the size of the lesion in-
creased or before the radiofrequency ablation, there may have 
been less possibility of a misdiagnosis. If the initial neck ultra-
sonography had been performed by an experienced radiologist 
or the pathology examination had been carried out by a highly 
experienced pathologist, the diagnosis could have been dis-
covered much earlier. This patient had only nonspecific hyper-
calcemic symptoms, such as systemic weakness and fatigue, 
without other associated hyperparathyroidism symptoms or 
signs, which delayed the diagnosis even further. She had un-
dergone blood examinations regularly for the past 4 years be-
cause of high blood pressure, dyslipidemia, having a single 
kidney, and hypothyroidism; if the serum calcium had been 
checked even once during that period, it would have helped in 
the early detection of her disease. Physicans who perform 
neck ultrasonography should always have a high index of sus-
picion not only for thyroid nodule but also for parathyroid ad-
enoma when a thyroid nodule is found. Relatively inexperi-
enced physicians should ask an experienced expert to investi-
gate the thyroid nodule if it does not have a typical shape or is 
deviated from the normal position. In cases when the adenoma 
gets bigger or a surgical intervention like radiofrequency abla-
tion is needed, it is recommended that the pathology examina-
tion should be performed again. The clinician who investigates 
the thyroid disease must check and report if the patient has any 
signs or symptoms associated with hypercalcemia. If there are 
suspicions of a parathyroid adenoma on the basis of neck ul-
trasonography, physicians should examine the serum calcium 
and serum iPTH or carry out a 99mTc sestamibi scan to identify 
hyperparathyroidism.
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