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Abstract:
 Although the occurrence of thyroid and parathyroid diseases is common, concomitant parathyroid adenoma 

and papillary thyroid carcinoma is rare. We report the case of a 77-year-old Thai woman who was diagnosed to have 

papillary thyroid carcinoma and postoperative hypercalcemia. The primary hyperparathyroidism was initially overlooked 

but was subsequently confirmed to be due to a single occult parathyroid adenoma demonstrated on technetium-

99m sestamibi (Tc-99m MIBI) parathyroid scintigraphy. Thus, preoperative evaluation of parathyroid disease should be 

performed if there is evidence of hypercalcemia prior to the thyroid surgery. Presurgical evaluation with Tc-99m MIBI 

parathyroid single-photon computed tomography/computerized tomography imaging has a definite role in localizing 

a hyperfunctioning parathyroid gland in the cases of primary hyperparathyroidism.
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Introduction
 Hyperparathyroidism is the third most common 

clinical endocrine disorder after diabetes and thyroid 

disease, with prevalence between 0.1-1.0%.1-3 Hyper-

parathyroidism is classified into primary, secondary, and 

tertiary hyperparathyroidism. Among these, primary hyper-

parathyroidism is the most common cause of hyper-

calcemia, which is caused by overactivity of one or 

more parathyroid glands resulting in excessive release 

of parathyroid hormone (PTH) leading to elevated serum 

calcium and low serum phosphate levels.4,5 The vast majority 

of primary hyperparathyroidism cases (90.0-95.0%) are 

sporadic and attributable to a solitary parathyroid adenoma 

in about 80.0-85.0%, double adenoma in up to 4.0%, 

and four-gland hyperplasia in the remaining 10.0-15.0% 

of the cases.2 Parathyroid carcinoma is a very rare cause of 

primary hyperparathyroidism, accounting for less than 

1.0% of cases.3

 Among patients undergoing surgery for hyper-

parathyroidism, a coexisting thyroid disease is quite 

common, with prevalence greater than 20.0% of the 

cases, of which benign thyroid diseases are much more 

common than thyroid cancer.6 Medullary thyroid cancer 

may be associated with hyperparathyroidism in a here-

ditary syndrome, called multiple endocrine neoplasia 2A 

(MEN2A) but a concomitant non-medullary thyroid cancer 

such as papillary thyroid cancer and hyperparathyroidism 

are not genetically related and have been reported in the 

range of 2.0% to 7.0% of patients with primary hyper-

parathyroidism.7,8

 The occurrence of primary hyperparathyroidism in 

a patient with non-medullary thyroid cancer is extremely 

rare.6,8 Although there have been several reports about the 

coexisting of thyroid diseases and hyperparathyroidism, 

the etiology of this combination remains unclear.6

 We present here the case of a 77-year-old woman 

who was first diagnosed as papillary thyroid carcinoma and 

treated with total thyroidectomy and radioactive iodine 

ablation, with subsequent detection of a hyperfunctioning 

parathyroid gland by technetium-99m sestamibi (Tc-99m 

MIBI) parathyroid single-photon computed tomography/

computerized tomography (SPECT/CT) imaging. Parathyroid 

adenoma was pathologically confirmed after surgery.

Case report
 A 77-year-old woman was diagnosed as papillary 

thyroid cancer and treated with total thyroidectomy and 

I-131 ablation. Two days postoperatively, she had initial 

serum total calcium measured to be 10.6 milligrams/

deciliter (mg/dL) (reference 8.6-10.0 mg/dL) while she 

was receiving calcium supplementation. Although the 

dosage of calcium was gradually reduced, the serum total 

calcium levels remained high, between 10.2 mg/dL and 

11.8 mg/dL. After the calcium was discontinued, the serum 

total calcium and phosphate levels were reevaluated 

and the serum calcium was still high at 11.5 mg/dL while 

the serum phosphate was low at 1.9 mg/dL (reference 

2.7-4.5 mg/dL). The initial parathyroid hormone level was 

found to be elevated at 162.2 picograms/milliliter (pg/

mL) (reference 15-65 pg/mL), and thus primary hyper-

parathyroidism was confidently diagnosed 11 months after 

her thyroid surgery. 

 Since her diagnostic I-131 whole-body scan and 

stimulated thyroglobulin level obtained 10 months after 

radioiodine ablation were negative and ultrasonography 

did not find any significantly sized cervical lymph nodes, 

she was classified as an excellent response according to 

the 2015 American Thyroid Association guideline.9

 Later, she was scheduled for preoperative locali-

zation of the hyper-functioning parathyroid gland to 
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facilitate minimally invasive parathyroid surgery by para-

thyroid scintigraphy, which is currently the most popular 

imaging modality used in cases of primary hyperpara-

thyroidism.  

 The parathyroid scintigraphy was performed on a 

Discovery NM/CT 670 (GE Healthcare) using technetium-

99m methoxy isobutyl isonitrile (Tc-99m sestamibi or Tc-

99m MIBI). A dual-phase technique was used for planar 

static images of the neck and the chest at 10 minutes (early 

images) and 3 hours (delayed images) following intra-

venous administration of 740 megabecquerels or 20 milli-

curies of Tc-99m sestamibi. In addition, low-dose, non-

contrast SPECT/CTimaging was also performed after 

the early images had been completed. The early and 

delayed planar Tc-99m sestamibi images showed mild 

focal radiotracer accumulation at the left side of the 

neck with delayed washout on the delayed image.

 Additional SPECT/CT images revealed focal 

increased radiotracer uptake at the lower part of the left 

thyroid bed region with an associated small soft tissue 

lesion, measuring about 0.9 centimeters (cm) in diameter, 

at which time a parathyroid adenoma was considered 

(Figure 1).

 Since surgery is the definitive treatment for primary 

hyperparathyroidism, she was subsequently operated on 

and an abnormal left lower parathyroid gland was removed. 

The removed parathyroid gland measured 1.1x0.8x0.4 

cm in size and weighed 260 mg. The histopathologic 

findings were compatible with a parathyroid adenoma 

(Figure 2). After successful surgery, the levels of serum 

PTH and serum calcium were normalized. The patient 

had remained asymptomatic throughout the entire course 

of the disease.

Figure 1 Technetium-99m sestamibi parathyroid single-
 photon emission computed tomography/compu-
 terized tomography revealing focal increased 
 radiotracer uptake at the lower part of the left 
 thyroid bed region with an associated small soft 
 tissue lesion, measuring about 0.9 cm in diameter 
 (arrow), which was compatible with a hyper-
 functioning parathyroid gland. (A) single-photon 
 emission computed tomography image, (B) 
 computed tomography image, (C) Fused single-
 photon emission computed tomography/
 computerized tomography image
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Discussion
 In general, benign thyroid diseases are quite 

common in patients with primary hyperparathyroidism, but 

non-medullary thyroid cancer has been reported in only 

2.0% to 7.0% of these patients, of which the most common 

is papillary carcinoma. However, the occurrence of primary 

hyperparathyroidism in a patient with non-medullary 

thyroid cancer is extremely rare.6,8

 Most of the published papers to date have reported 

on the prevalence of hyperparathyroidism in patients 

undergoing thyroid surgeries but few have reported on the 

prevalence of coexisting thyroid cancer and hyperpara-

thyroidism in these groups of patients.

 Wright et al.8 reviewed 400 patients undergoing 

thyroidectomies and discovered 149 thyroid cancers. 

Only 43 (10.8%) were found to have coexisting para-

thyroid disease. None in the thyroid cancer group had 

synchronous parathyroid lesions.

 In another report by Ghorra et al.10, among 253 

out of 1,277 thyroidectomized patients who were confirmed 

to have thyroid cancer, only 9 cases had concomitant 

non-medullary thyroid cancer and parathyroid lesions - in 

other words, only 9 out of 1,277 (0.7%) thyroid surgeries 

found coexisting thyroid cancer and parathyroid pathology. 

 In a larger series from Jovanovic et al.6, a review 

of a database of 4,882 patients undergoing thyroid and 

parathyroid surgeries found 849 patients primarily 

operated on due to primary hyperparathyroidism and 4,033 

cases primarily operated on due to thyroid disorders. 

Among the primary hyperparathyroidism patients, 224 out 

of the 849 (26.4%) had coexisting thyroid gland diseases 

that required surgery, while only 114 out of the 4,033 (2.8%) 

patients with thyroid diseases had a parathyroidectomy 

done at the same time. In the latter group, only 21 patients 

had non-medullary thyroid cancer, of which papillary 

carcinoma was the most common. Thus, the prevalence of 

Figure 2 Specimen photograph (inset) and photomicrograph of the removed parathyroid gland demonstrating 

 monotonous nodular proliferation of oxyphil cells with small atrophic non-neoplastic parathyroid residue at 

 the upper right corner, the diagnostic features of a parathyroid adenoma.
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coexisting non-medullary thyroid cancer and parathyroid 

disease was only 0.5% in this thyroidectomized group. 

 The majority of primary hyperparathyroidism cases 

are sporadic in origin and only a minority are genetically 

related, such as MEN1 and MEN2A. In addition, few of 

the reported cases since the first published case report 

in 1975 had a history of prior head and neck irradiation 

or history of radioactive iodine treatment, and most of 

them occurred after treatment for benign thyroid diseases 

with a long mean latency period of 13.5±9.1 years.11,12 Thus, 

this etiology was unlikely for our patient.

 Although Tc-99m MIBI is a non-specific tumor 

agent that can be positive in thyroid and parathyroid tumors 

as well as other types of tumors, abnormal radiotracer 

accumulation at the thyroid bed with an associated 

negative I-131 whole-body scan and undetectable 

thyroglobulin level makes it less likely to be related to 

residual thyroid cancer or metastatic lymph nodes. In 

this context with a high serum PTH level, focal uptake of 

Tc-99m MIBI would suggest a hyperfunctioning para-

thyroid lesion rather than a thyroid cancer etiology. There 

have been several case reports regarding this rare 

phenomenon but only a few studies demonstrating the 

advantage of using Tc-99m MIBI parathyroid SPECT/

CT.13,14 

 In a meta-analysis of 18 studies in patients with 

primary hyperparathyroidism, Wei et al. reported that dual-

phase sestamibi SPECT/CT was far more sensitive and 

accurate than planar scintigraphy with a pooled sensitivity 

of 84.0% over 63.0% and a pooled PPV of 95.0% over 

90.0%. 15

 In general, Tc-99m MIBI parathyroid scintigraphy 

can detect parathyroid adenomas greater than 500 mg with 

high sensitivity.16 By using a modern scanner, parathyroid 

lesions as small as 100-150 mg can be detected.16 With 

SPECT acquisition, Calva-Cerqueira et al.18 found that 

the parathyroid gland weight threshold of 250 mg could 

provide a high sensitivity of 85.0%. In addition, when Tc-

99m MIBI SPECT/CT was used, Kim et al.19 reported that 

the smallest parathyroid lesion that could be detected 

had a diameter of only 0.8 cm with a 3D volume of 0.2 

cm3.

 In our current case, Tc-99m sestamibi parathyroid 

scintigraphy was very helpful in localizing the hyper-

functioning parathyroid gland even though the gland was 

rather small, only 1.1x0.8x0.4 cm in size and 260 mg in 

weight, which indicates that this technique is highly sensitive 

for detection of an abnormal parathyroid lesion. 

Conclusion
 Since hyperparathyroidism may occur in patients 

with thyroid diseases, complete preoperative evaluation of 

serum calcium and the subsequent parathyroid hormone 

level should be obtained if there is any evidence of 

hypercalcemia to ensure a single thyroid and parathyroid 

operation at the same time if required and thus preventing 

unnecessary reoperations. Our study offers strong evidence 

that preoperative imaging localization with dual-phase 

Tc-99m sestamibi parathyroid SPECT/CT is highly sensitive 

even in a small hyperfunctioning parathyroid gland.
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