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CASE REPORT

Primary Hyperaparathyroidism due to Cystic Parathyroid
Adenoma not Detected on *™Tc-Sestamibi Scan

Ah Reum Khang, Eun Ki Kim, Eun Young Nam, Sun Ju Byeon', Jung Hee Kim, Jung Hun Ohn, Eun Shil Hong, Hyung Jin Choi,
Kyeong Cheon Jung', Myung Whun Sung?®, Chan Soo Shin, Kyong Soo Park, Seong Yeon Kim

Division of Endocrinology and Metabolism, Department of Internal Medicine, Departments of Pathology', Otorhinolaryngology?, Seoul National
University College of Medicine, Seoul, Korea

Parathyroid cysts, which can be divided into functional and non-functional cysts, are rare causes of primary hyperparathyroidism. A
technetium-99m-methoxyisobutylisonitrile (**"Tc-sestamibi) parathyroid scan is a sensitive diagnostic tool for the localization, al-
though it sometimes shows a false-negative result. Here we report a case of presumed cystic parathyroid adenoma based on clinical
findings and analysis of cystic fluid with negative findings in a parathyroid scan. A 44-year-old male patient visited the hospital due
to leg pain and compressive symptoms (dysphagia, hoarseness) that had started 4-5 months before. His serum calcium level was
14.4 mg/dL and his intact parathyroid hormone (iPTH) had increased to 478.1 pg/mL. On neck computed tomography, a cystic
nodule measuring 6.2 cm was detected in the inferior part of the right thyroid gland. Sestamibi uptake for this nodule was not de-
tected on 2-h delayed imaging, and fluorodeoxyglucose positron emission tomography showed only subtle uptake. Fine-needle as-
piration was performed and intracystic iPTH had increased to 61,600 pg/mL. Focused parathyroidectomy guided by intraoperative
iPTH monitoring led to successful enucleation of the right inferior parathyroid gland. A parathyroid adenoma was confirmed, and
his laboratory results had normalized. This study shows that cystic parathyroid adenoma can sometimes be difficult to detect on a
%MTe-sestamibi parathyroid scan. (Endocrinol Metab 27:83-88, 2012)
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INTRODUCTION

Primary hyperparathyroidism (PHPT) is a condition characterized
by an excess secretion of parathyroid hormone by adenomatous or
hyperplastic glands or rarely by parathyroid cysts or parathyroid
carcinomas. PHPT is a relatively common disorder but a parathy-
roid cyst is very rare among the causes of PHPT. Epidemiological
studies have found incidence rates of PHPT ranging from 25 to 28
cases/100,000 population annually, and approximately 350 cases (or
0.5-1% of all parathyroid pathologies) of cystic parathyroid lesions
have been reported in the literature. Almost 90% of these are classi-
fied as non-functioning cystic lesions, and have been found in indi-
viduals with normal calcium concentrations. In the remaining ap-
proximately 10% of cases, the cystic parathyroid lesions were func-

tional, and responsible for PHPT.

Surgical removal of hyperfunctioning parathyroid tissue by an
experienced endocrine surgeon achieves permanent remission in
85-90% of initial neck explorations [1,2]. Thus, accurate preopera-
tive localization of parathyroid adenoma is important to reduce the
operative failure rate. A major diagnostic technique is a technetium-
99m-methoxyisobutylisonitrile (*™Tc-sestamibi or methoxy isobu-
tyl isonitrile [MIBI]) scan.

In this report, we present a rare case of a parathyroid adenoma
that was cystic and not detected by *"Tc-sestamibi scanning. Usu-
ally, it is difficult to make a confirmative diagnosis of hyperfunc-
tioning cystic parathyroid adenoma before operation. But in this
case, we could diagnose a hyperfunctioning cystic parathyroid ade-
noma before surgery by measuring intact parathyroid hormone
(PTH) level of cyst fluid aspirate and accomplish successful focused

enucleation of cystic parathyroid adenoma.
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CASE REPORT

A 44-year-old man was referred and admitted to the endocrine
department for examination of hypercalcemia and an extremely
high level of iPTH. He presented with progressive hip, thigh and
calf pain that had started 5 months ago. In addition, 4 months ago,
compressive symptoms including dysphagia and hoarseness oc-
curred. He had no specific history of other disease, except for ap-
pendicitis and no significant family history. On physical examina-
tion, there was a palpable solid mass on the right side of the neck,
but no lymphadenopathy or bony tenderness. Neurological exami-
nation was normal. On admission, his calcium level was 14.4 mg/dL,
phosphorus 2.0 mg/dL, iPTH 478.1 pg/mL and alkaline phosphatase
125 TU/L. His renal function was chemically normal. Serum creati-
nine level was 099 mg/dL.

The patient was assumed to have PHPT. X-rays of the pelvis and
spine showed no osteolytic lesions and no radio-opacity suggesting
urinary stones. His bone mineral density was within the normal
range. The T-score was -0.8 at the femur neck and -1.0 at the lumbar
region. Computed tomography (CT) examination of the neck re-
vealed a predominantly cystic mass, 6.2 x 3.8 x 2.7 cm in size, situ-
ated in the lower lobe of right thyroid gland. There were a few small
lymph nodes both at level V, but no vascular invasion (Fig. 1).

A P™Te-sestamibi scan was performed to diagnose parathyroid
adenoma and to determine the location of the cystic mass before
operation. However, the scan unexpectedly failed to detect a para-
thyroid tumor (Fig. 2). Fluorodeoxyglucose positron emission to-
mography (FDG-PET) showed only subtle uptake on the lower
lobe of right thyroid gland (Fig. 3). Based on these findings, there
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was insufficient evidence to determine whether the cystic mass
was a parathyroid lesion or a thyroid lesion. Ultrasound-guided as-
piration of the cystic mass contained bloody fluid and presented
insufficient tissue for pathologic diagnosis. But the iPTH level of in-
tracystic fluid aspirate was 61,600 pg/mL, which strongly suggested
that the cystic mass was a parathyroid lesion.

Hyperfunctioning cystic parathyroid adenoma was highly sus-
pected and an operation was performed after correction of hyper-
calcemia. During the operation, a large cyst of about 6 cm in diam-
eter was revealed. The surgeons aspirated the cyst because it was
so tense and large that it made enucleation of the mass difficult.
Blood was sampled to monitor the iPTH level intra- and periopera-
tively, which was measured by a chemiluminescence immunoassay.
The iPTH level decreased almost immediately after enucleation;

from a pre-incision value of 300.3 pg/mL to a 5-minute post-inci-
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Fig. 2. After injection of 555 MBq (15 mCi) *™Tc-sestamibi, dual-phase scintig-
raphy was performed. Early (A, at 15 minute) and late (B, at 2.5 hour) images of
the anterior neck were obtained using a low-energy high-resolution parallel-
hole collimator. There was no *™Tc-sestamibi accumulation corresponding to
the cystic lesion detected by neck computed tomography on either the early (A)
or delayed (B) images.

Fig. 1. Neck computed tomography shows a cystic lesion that measured 6.2 x
3.8 x 2.7 cm on the inferior side of the right thyroid lobe.
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Fig. 3. Fluorodeoxyglucose positron emission tomography showed subtle up-
take on the lower lobe of right thyroid gland.
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Fig. 4. Gross and microscopic findings of enucleated parathyroid adenoma. A. The tumor was encapsulated and cut surface showed brown color and cystic change.
B. Low power view of parathyroid gland showing solid and cystic area (H&E stain, x 0.5). C. The solid area of tumor was showed hypercellular chief cells and well-
vascularized (H&E stain, x 200). D. The cystic area of tumor showed vacant cavity with hemorrhage (H&E stain, x 200).

sion value of 495 pg/mL. The mass was surgically removed and
tissues were sent for pathological examination. Sections revealed
a parathyroid neoplasm, size 2.3 x 2.0 x 14 cm, weight 115 g,
mainly composed of parathyroid chief cells without focal atypical
nuclei. It was well vascularized and showed no angiolymphatic in-
vasions. Mitotic figures and tumor necrosis were not present. In
cystic areas of the tumor, epithelial lining cells were not observed.
This tumor was therefore compatible with a cystic parathyroid ade-
noma (Fig. 4).

Sixteen hours after the operation, the iPTH level had decreased
to value of < 5 pg/mL. Serum calcium and phosphorus levels were
8.6 and 3.2 mg/dL, respectively, on the discharge date. After 1 week
of follow-up, the patient remained normocalcemic (calcium, 9.0
mg/dL; phosphorus, 3.8 mg/dL) and the hip pain had markedly im-

proved.
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DISCUSSION

The pathogenesis of parathyroid cysts remains unclear. Parathy-
roid cysts can be divided into functional and non-functional cysts
depending on their association with hypercalcemia. A series of 813
parathyroidectomies for PHPT at the Mayo clinic showed that 3%
of the cases were cystic in nature [3]. Treatment of parathyroid cyst
includes aspiration, injection of sclerosing agents or surgical exci-
sion. Fine-needle aspiration may be curative in some of the non-
functional cysts but parathyroidectomy seems to be the treatment
of choice for functional parathyroid cysts.

The accurate localization of a hyperfunctioning gland among the
four parathyroid glands is very important for successful focused
neck exploration and parathyroidectomy. A *"Tc-sestamibi scan
provides a simple and non-invasive test for the localization of a hy-
perfunctioning parathyroid gland. The ‘single isotope, double-

phase technique’ is based on the fact that MIBI washes out more

http://www.enm-kes.org



86

rapidly from the normal thyroid than from hyperfunctioning para-
thyroid tissue. However, some parathyroid lesions do not retain
sestamibi whereas others (such as the thyroid and lymph nodes)
do, resulting in false-negative or false-positive studies. The overall
reported sensitivity and specificity for the *™Tc-sestamibi scan is
variable from center to center, with values of 98.1% and 97%, re-
spectively, in one study, 70.2% and 50.0% respectively, in others
[4,5]. The reasons for this variability in sensitivity and specificity
are unclear.

Ujiki et al. [6] reported that *™Tc-sestamibis were performed in
three of the seven patients who had parathyroid cysts, including
two with functional cysts. None of them showed focal uptake. Neg-
ative findings for PHPT on *™Tc-sestamibi scanning have been re-
ported in several studies and some probable factors relating to the
failure of *™Tc-sestamibi to identify a hyperfunctioning parathyroid
gland have been suggested, as follows.

First, the size of the parathyroid tumor is the major factor influ-
encing the sensitivity of the *™Tc-sestamibi scan [7,8]. The size of
parathyroid cyst is variable. Calandra et al. [9] reported 11 parathy-
roid cysts ranged in size from 1.6 to 10 cm with a mean of 3.9 cm.
False-negative *™Tc-sestamibi scans have been reported in very
small or large tumors [10,11]. In this case, the mass size was about
6 cm, which could be related to the false-negative scan result.

Second, serum iPTH level is associated with sestamibi scan find-
ings. Of 83 patients who had imaging by *™Tc-sestamibi, there
were 21 false negatives, and the difference in the mean iPTH level
in patients with positive and negative findings was found to be sta-
tistically significant (367 pg/mL vs. 148 pg/mL) [12]. However, the
overlap of iPTH levels in positive and negative scans does not al-
low confident selection for preoperative scanning. In addition, as
the parathyroid adenoma size may be correlated to the iPTH level,
the preoperative iPTH level might be useful for estimating the
amount of hyperfunctioning parathyroid tissue to be secreted [10].
This case showed serum iPTH level as 478.1 pg/mL. Compared to
previous cases, patients had relatively high iPTH level, severe hy-
percalcemia and symptoms, which could suggest higher possibili-
ties of positive scan findings reflecting the abundant amount of hy-
perfunctioning parathyroid tissue. However, in this case, "™ Tc-ses-
tamibi scan showed a negative result. There was a strong possibil-
ity of false-negative scan result, since serum iPTH was consider-
ably high.

Third, parathyroid cell types are correlated with the detectability

of parathyroid tumors by *™Tc-sestamibi scanning. The lipophilic
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radiotracer *™Tc-sestamibi becomes concentrated in cells and in-
side the mitochondria through active transport and passive diffu-
sion. Uptake of the *™Tc-sestamibitracer has been correlated with
oxyphile cell content [13] and metabolic activity within the cells
could determine the amount of sestamibi uptake [14]. However, in
metabolically hyperactive cells, the amount of sestamibi uptake re-
veals variation, reflecting the numbers of mitochondria and the de-
gree of cellular activity [13]. The histology results showed the cystic
area of tumor had low cellular components in the cystic area of tu-
mor which could contribute to the false-negative result in the *™Tc-
sestamibi scan.

Fourth, P-glycoprotein (P-gp) expression in parathyroid adeno-
mas has been considered to be another possible factor inducing
false-negative findings in *"Tc-sestamibi scan. P-gp is a plasma-
membrane lipoprotein encoded by the human multidrug resistance
(MDR) gene. On the basis of the chemical structure of *™*Tc-sesta-
mibi, it has been suggested that P-gp may act as a drug efflux
pump able to transport substrates out of the cell. Sun et al. [15] re-
ported two out of 16 cases of parathyroid adenoma with negative
findings on the scan. They revealed positive P-gp expression on
immunohistochemistry. However, some authors have reported no
correlation with preoperative *"Te-sestamibi scan [16]. There has
been much debate on the correlation of P-gp and false-negative
findings.

Finally, serum calcium levels may modify radiotracer kinetics by
influencing the membrane potential. Some authors have found a
correlation between calcium levels and early tracer uptake. This
study supports the concept that serum calcium levels play a key
role in modifying sestamibi kinetics by influencing the membrane
potential [17].

Each of the above causes could not explain the false-negative re-
sults of the *™Tc-sestamibi scan. The exact mechanism by which
P e-sestamibi accumulates in hyperfunctional parathyroid tissue is
not yet known. Although some controversial results have been re-
ported in the literature, the above-described factors may each play
a role in individual cases. The large size, high calcium level and low
cellular component in cystic area of tumor could have contributed
to the false-negative result of *"Tc-sestamibi scan in this case.

Before the use of fine-needle aspiration and fluid analysis for
iPTH level, most parathyroid cysts were discovered during surgery
for presumed thyroid disease, in patients presenting with a neck
mass, with or without symptoms of compression. With only imag-

ing tools, it is difficult to differentiate parathyroid cysts from thy-

http://dx.doi.org/10.3803/EnM.2012.27.1.83



Primary Hyperparathyroidism not Detected on *"Tc-Sestamibi Scan

roid cysts, thyroglossal duct cyst and even thyroid carcinomas. The
iPTH level of the cystic fluid cannot differentiate between func-
tioning and nonfunctioning parathyroid cyst. However, functional
cysts may contain foci of hemorrhage or necrosis and brown, tur-
bid or even bloody cystic fluid compared to nonfunctional cysts,
which usually contain clear, colorless cystic fluid. It is believed that
these cysts may arise from degenerating adenomas. In this case,
both the aspect of the extracted cystic fluid and the histology of
resected mass indicate a functional cyst. A high iPTH level and
characteristic in aspirated cystic fluid could help to determine the
origin of the cyst (parathyroid or thyroid) and localizing hyper-
functioning parathyroid mass [18].

The efficacy of PET scan for cystic parathyroid adenoma was re-
ported to be more sensitive than *™Tc-sestamibi scan in preopera-
tive detection and localization of parathyroid adenomas [19]. How-
ever, in this case, the FDG-PET scan showed subtle uptake of cys-
tic mass in right thyroid lobe on the FDG-PET. The FDG-PET scan
helped to detect and localize abnormal tissue, but could not differ-
entiate the origin of abnormal tissue. The use of FDG-PET rather
than *™Tc-sestamibi is not recommended for diagnosis of hyper-
parathyroidism, because the sensitivity of FDG-PET is still ques-
tionable and cost is considerable higher than *™Tc-sestamibi scan.

In case of hyperparathyroidism with negative *™Tc-sestamibi
scan, bilateral neck exploration is usually performed due to possi-
bility of other pathologic glands. Intraoperative iPTH monitoring
has helped to confirm the diagnosis of PHPT and to do minimally
invasive parathyroidectomy [20]. The iPTH level declined more
than 50% at 5 minutes after enucleation of cystic mass in this case.
Monitoring of intraoperative iPTH levels helps successful focused
neck exploration and parathyroidectomy, especially in patients with
negative *™Tc-sestamibi scan.

Cystic parathyroid adenoma is rare and an unusual cause of
PHPT. We have reported the case of a cystic parathyroid adenoma
with PHPT that did not show up in a *™Tc-sestamibi scan. Serum
and cystic fluid examination for iPTH level and neck CT findings
helped with the diagnosis in the absence of typical *™Tc-sestamibi
findings for PHPT. This case illustrates that the accurate diagnosis
should be made on the basis of fine needle aspiration and analysis
of cystic fluid for iPTH, combined with serum iPTH level, and that
FDG-PET scan hardly help to distinguish the origin of cystic mass.
In addition, experienced surgeons should use supplementary tools
such as intraoperative iPTH monitoring for successful focused neck

exploration and parathyroidectomy.
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