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Introduction

Ectopic parathyroid glands are common, including 
intrathymic, intrathyroidal, tracheoesophageal groove, 
retroesophageal, and carotid sheath localization (1). 
In a recent retrospective review involving 346 patients 
with ectopic parathyroid adenomas, approximately one-
third were intrathymic (1-3). Less common than an 
ectopic adenoma, however, is the parathyroid cyst (PC) 
with approximately 300 cases reported (4,5). Of these 
PCs, first described in the late 19th century, the majority 
are classified as non-functional (4). Functional PCs are 

thought to occur secondary to degeneration of parathyroid 
adenomas (4,6). While non-functional PCs do not necessary 
require resection, unless there is associated compressive 
symptomatology, most functional PCs meet criteria for 
resection, secondary to significant associated symptoms or 
end organ damage. With the exception of a few especially 
large PCs (11–14 cm), the majority of PCs range from 
1–8 cm (7-11). Classically accessed via cervical anterior 
approach, sternotomy, or thoracotomy, video-assisted 
thoracoscopic surgery (VATS) is now the mainstay of 
therapy for these surgically challenging lesions; however, 
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the recent introduction of robotic surgery offers an 
alternative approach with distinct advantages (7-10,12-15).  
The literature includes several reports of robotically 
resected mediastinal adenomas and cysts; however, to our 
knowledge, this is the first report of a robotically resected 
intrathymic functional PC (12-16).

Case presentation

A 61-year-old man was evaluated in endocrine surgery clinic 
for primary hyperparathyroidism and an asymptomatic 
nontoxic uninodular goiter. High serum total calcium (STC) 
levels were first noted six months prior to presentation 
during routine blood testing. At that time, the STC 
was markedly elevated at 14.5 mg/dL (normal level  
8.4–10.5 mg/dL), with associated parathyroid hormone 
(PTH) also significantly increased at 570 pg/mL (normal 
level 10–65 pg/mL). A 24-hour urine calcium level was high 
normal at 290 mg. The patient reported fatigue, body aches, 
mild confusion and short-term memory deficits, occasional 
palpitations, recurrent nephrolithiasis and polyuria. He 
denied depression, constipation, reflux, abdominal pain, and 
bone pain. A serum thyroid stimulating hormone level was 
normal at 2.0 mU/L. Remaining past medical history was 
non-contributory; however, he took Ergocalciferol for low 
Vitamin D levels. Aside from paternal thyroid disease, the 
patient denied  family history of endocrinology. The patient 
had no history of ionizing radiation exposure, but smoked 
1/2 packs-per-day for 40 years; however, had quit smoking 
one week prior to surgery. Associated imaging, including 
Dual-phase Tc-99m sestamibi SPECT-CT scan (Figure 1) 

and a neck ultrasound, was negative for parathyroid disease 
localization (such negative findings are not uncommon, 
as the localization sensitivity of ultrasound and sestamibi 
scanning are generally reported to be in the 70–80% 
range) (3,17). A 4-dimensional computed tomography (4D-
CT) scan of the neck and upper chest identified enlarged 
left upper and right lower parathyroid glands. Given his 
biochemical, clinical, and radiological findings, the patient 
underwent bilateral neck exploration with resection of 
right upper and left lower parathyroid adenomas. A normal 
left upper parathyroid gland was identified and was left in 
situ. The right lower parathyroid gland was not identified. 
Unfortunately, intraoperative blood PTH level testing 
revealed persistent elevation following two-gland excision, 
remaining in the 500 pg/mL range, consistent with 
persistent disease. Additional extensive neck exploration 
failed to reveal the causative parathyroid tissue. With the 
possibility of an intrathyroidal right-sided parathyroid 
adenoma, a right thyroid lobectomy was performed. 
Nonetheless, blood PTH levels remained unchanged 
(elevated) following this maneuver and the operation 
was then stopped, in favor of additional postoperative 
localization imaging.

Two weeks postoperatively  STC and PTH remained 
elevated at 14.4 mg/dL and 936 pg/mL, respectively. 
Six weeks later, additional parathyroid localization 
imaging using 4D-CT with attenuation correction was 
performed, with expansion of the imaging field to include 
the chest, given the possibility of a low lying mediastinal 
parathyroid adenoma. This study demonstrated a large 
thymic cyst in the anterior caudal mediastinum (Figure 2).  
Careful radiological review of this imaging study with 
senior members of our radiology staff was performed and 
resulting consensus opinion was that the identified mass 
was unlikely to represent parathyroid disease given its 
caudal mediastinal position and the absence of any evident 
solid component. In light of this diagnostic uncertainty, 
image-guided aspiration was performed with aspirate 
PTH level testing. The benefit of a definitive diagnosis 
was felt to outweigh the very small associated risk of 
parathyromatosis and, indeed, this testing confirmed the 
mass’ parathyroid origin, revealing a significantly elevated 
PTH level of 273,200 pg/mL. The patient subsequently 
underwent robotic-assisted excision of his mediastinal 
mass. Following supine patient positioning with the bed 
tilted to the left-hand side, robotic ports were positioned 
on either side of the camera port in the right chest, in 
the 3rd, 5th and 8th intercostal spaces (ICS), respectively. 

Figure 1 Initial sestamibi scan with negative parathyroid disease 
localization.
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A fourth Air Seal/assist port was placed in the 10th ICS. 
The cyst was identified and dissected free from both 
pleural spaces and the pericardium. Intraoperative blood 

PTH levels dropped from 734 pg/mL preoperatively to  
114 pg/mL on completion of the cystectomy, and to  
86 pg/mL 10 minutes afterward, consistent with cure by 
Miami Criteria (18). Postoperatively, STC remained stable 
but was closely monitored because of concern for hungry 
bone syndrome, which did not ultimately develop. The 
patient was discharged on postoperative day 3 with a STC 
of 12.5 mg/dL. At routine two-month follow-up, STC 
was normal at 9.2 mg/dL. Final surgical pathology noted 
a markedly enlarged parathyroid gland (11.0×6.0×0.4 cm,  
15 grams) with cystic degeneration (Figure 3).

Discussion 

Diagnosis and management of PC is accomplished using 
physical examination, biochemical testing (STC and PTH 
levels), localization imaging studies, and occasionally needle 
aspiration (20). Our patient had a negative ultrasound and 
sestamibi parathyroid disease localization during initial 

Figure 2 4D-CT reconstruction with intrathymic parathyroid cyst localization. 4D-CT, 4-dimensional computed tomography.

Figure 3 Robotically resected functional intrathymic parathyroid 
cyst (19).
Available online: http://www.asvide.com/article/view/24565
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presentation, with suspicious adenomas detected with 
preoperative 4D-CT neck reconstruction. The literature 
describes a significant parathyroid disease localization 
failure rate with use of sestamibi SPECT-CT scanning, 
especially for ectopic mediastinal disease, leading the 
authors to emphasis the utility of the 4D-CT protocol as 
an important adjunct to increase preoperative localization 
accuracy (3,17,20). Furthermore, given failure of localization 
imaging to identify the causative parathyroid disease prior 
to the initial surgery, complete mediastinal imaging during 
preoperative workup would have been beneficial; however, 
our initial management would not have likely changed as 
a patient presenting with hyperparathyroidism-associated 
symptoms and concurrent radiologically identified eutopic 
adenomas carries a strong recommendation for resection per 
current guidelines (20). Nonetheless, hyperparathyroidism 
persisted following our initial operation and more extensive 
imaging identified a thymic cyst. We thus proceeded with 
fine needle aspiration to establish a diagnosis. Current 
guidelines recommend against aspiration of PCs due to 
insufficient evidence supporting the diagnostic value of this 
testing, with the exception of “unusual, difficult cases of 
primary hyperparathyroidism (20).” Given the peculiarity of 
this case, and the uncertain origin of the identified thymic 
cyst, in the context of persistent hyperparathyroidism, we 
determined that the diagnostic information gained from 
aspiration outweighed the small, but potential, risk of 
mediastinal parathyromatosis. Our decision to proceed with 
aspiration was reassured by the experience of one of our 
authors (JD Prescott) as a high volume parathyroid surgeon, 
with extensive experience in the management of PCs. Once 
the cyst was determined to be parathyroid in origin, surgical 
resection became indicated.

While several surgical approaches to mediastinal disease 
exist, there has been a movement toward minimally invasive 
approaches, as these techniques are associated with reduced 
morbidity (9,12-15,21). Similarly, various procedures are 
performed to remove intrathymic mediastinal cysts, from 
cystectomy to thymectomy; however, there is no consensus 
favoring one over the other (7-10,12-15,21). Nevertheless, 
as robotic technology is increasingly integrated into 
thoracic surgical practice, we believe this approach offers 
advantages over conventional VATS for PCs. These 
advantages include better operative field visualization and 
finer, more precise dissection capacity, which was especially 
important in our case with the proximity of vital structures 
and the small, but real, risk of parathyromatosis associated 
with intraoperative cyst rupture. Although we chose to 

pursue diagnostic cyst aspiration, the authors would like to 
note that venous sampling to confirm functionality of the 
lesion, and thus establish diagnosis, could also have been 
attempted in this instance before subjecting the patient to 
invasive mediastinal exploration (20). Serial intraoperative 
PTH measurements in unusual cases such as this are 
extremely helpful in assessing probability of surgical cure, 
and although several algorithms exist for assessing operative 
success, we choose to utilize the Miami criteria in our 
practice (intraoperative PTH drop >50% from highest 
pre-incision level at 10 minutes after resection) (18). The 
reported rate of recurrence with use of Miami criteria 
ranges from 0.4–3% (20). Postoperatively, it is critical 
to closely monitor and manage STC levels, given the 
potential for temporary hypocalcemia or even hungry bone 
syndrome, especially for functional cysts as reported in our 
patient. Aside from a single report of a mediastinal adenoma 
resection performed as an outpatient procedure, the length 
of stay after mediastinal exploration for parathyroid disease 
ranges from 1–7 days with a median of 3 days for minimally 
invasive approaches (7,9,10,12,13,15,21). 
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