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Primary hyperparathyroidism (pHPT) is typically caused by a parathyroid adenoma, although some cases arise
from ectopic glands. Accurate preoperative localization is essential for guiding surgical strategy, particularly
for mediastinal lesions. We report successful video-assisted thoracoscopic surgery (VATS) for an upper medias-
tinal parathyroid adenoma. A 68-year-old woman was referred for hypercalcemia during evaluation for recur-
rent ureteral stones. Laboratory tests revealed elevated serum calcium (13.2 mg/dl) and intact parathyroid
hormone (iPTH) levels (266 pg/ml). Contrast-enhanced computed tomography, magnetic resonance imaging,
and 99mTc-methoxyisobutylisonitrile scintigraphy identified a 20-mm mass adjacent to the right esophageal
wall. VATS was performed due to the tumor’s mediastinal location. The lesion was resected with intraoperative
nerve monitoring (IONM) to avoid recurrent laryngeal nerve damage. Postoperatively, iPTH and calcium
levels rapidly normalized. Transient hypocalcemia and mild hoarseness occurred but resolved with calcium
supplementation and conservative management. Pathological examination confirmed a parathyroid adenoma
without malignancy. VATS offers a safe and minimally invasive approach for upper mediastinal parathyroid
adenomas. IONM and vigilant calcium management are crucial for minimizing these complications. This case
highlights the importance of comprehensive imaging, surgical planning, and postoperative care in managing
upper mediastinal pHPT.
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P rimary hyperparathyroidism (pHPT) is charac-

terized by excessive secretion of parathyroid hor-
mone (PTH), leading to hypercalcemia and complica-
tions like urolithiasis and bone metabolism disorders
[1]. Approximately 80-85% of pHPT cases are caused by
a single parathyroid adenoma, whereas 15-20% arise
from ectopic glands [2-4]. Ectopic parathyroid glands
result from aberrant migration of inferior parathyroid
glands originating from the third pharyngeal pouch and
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descending along with the thymus. Ectopic glands are
found in the neck (11.6%) and mediastinum (4.3%), the
retro/paraoesophageal space being the most common
cervical site (31.4%) [5].

Complete surgical resection is the most effective
treatment for parathyroid tumors, requiring precise
preoperative tumor localization. Cervical ultrasonog-
raphy often fails to detect mediastinal lesions; there-
fore, additional imaging modalities such as 99mTc-
methoxyisobutylisonitrile (MIBI) scintigraphy or single-
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photon emission computed tomography/computed
tomography (SPECT/CT), magnetic resonance imaging
(MRI), and contrast-enhanced CT (CE-CT) are recom-
mended for accurate localization [4]. For upper medi-
astinal tumors, the appropriate surgical approach
(cervical or thoracic) must be selected based on tumor
location.

We report a case of successful video-assisted thora-
coscopic surgery (VATS) for an upper mediastinal para-
thyroid tumor, with favorable postoperative outcomes
confirmed by frequent hormone monitoring.

Case Presentation

A 68-year-old woman presented with hypercalcemia,
identified during treatment for recurrent ureteral
stones. Laboratory testing revealed elevated intact
parathyroid hormone (iPTH; 266 pg/ml; reference
range 15-65 pg/ml), serum calcium (13.2 mg/dl; ref-
erence range 8.8-10.1 mg/dl), and ionized calcium
(7.01 mg/dl; reference range 4.61-5.17 mg/dl). While
cervical ultrasonography was negative, CE-CT, MRI,
and 99mTc-MIBI scintigraphy revealed a 20-mm mass
adjacent to the right esophagus (Fig.1). The patient
requested surgery due to recurrent ureteral stones.
Given the tumor’ location in the right upper mediasti-
num, adjacent to the esophagus and the right recurrent
laryngeal nerve, and its depth (approximately 5cm
from the clavicle’s upper edge), a thoracoscopic approach
was selected over a transcervical one to ensure safe and
complete resection.

Operative procedure.  After induction of general
anesthesia with single-lumen endotracheal intubation
for intraoperative nerve monitoring (IONM), the
patient was placed in the semi-prone position. Two
12-mm working ports were placed at the fifth and sev-
enth intercostal spaces along the posterior axillary line,
and a camera port was positioned at the ninth intercos-
tal space along the scapular line. Carbon dioxide was
insufflated (6 mmHg) to create an artificial pneumo-
thorax. The surgical approach resembled lymph node
dissection along the right recurrent laryngeal nerve in
esophageal cancer. The visceral pleura was incised
along the vagus nerve, and the right subclavian artery
and right recurrent nerve were identified. The reddish-
brown tumor was located between the right esophageal
wall and the right recurrent laryngeal nerve (Fig.2).
Mild adhesions connected the tumor capsule, right
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Fig. 1

Preoperative images. A, Computed tomography (CT). A
20 X 10-mm mass is identified in the upper mediastinum, adjacent
to the right esophageal wall (arrowhead); B, Magnetic resonance
imaging (MRI) (T1-weighted image). B, Image reveals a cystic
tumor with a high-intensity septum and a homogeneous low-intensity
internal component; C, MRI (T2-weighted image). Image reveals a
high-intensity septum and high-intensity tumor with internal hetero-

geneity; D, 99mTc-methoxyisobutylisonitrile scintigraphy.
Radiotracer uptake is observed in the right upper mediastinum
(arrowhead).

recurrent nerve, and esophageal wall. IONM guided
sharp dissection of the capsule with scissors, ensuring
separation without injury to the capsule or nerves. The
tumor was placed in a specimen retrieval bag and
removed from the thoracic cavity. Operative time was
124 min, with approximately 5 ml blood loss.
Postoperative course.  iPTH levels normalized to
20 pg/ml 1 h postoperatively and remained stable. Serum
calcium and ionized calcium (iCa) levels initially nor-
malized within 24h postoperatively (Fig.3). However,
intravenous administration of 20 ml of 8.5% calcium
gluconate twice daily was initiated on the first postoper-
ative day. On the second postoperative day, however,
serum calcium levels remained low at 8.7 mg/dl, and
iCa levels were 4.82 mg/dl. Intravenous administration
of 40 ml of 8.5% calcium gluconate per day was initi-
ated on the first postoperative day, and oral supple-
mentation with 3 g/day of calcium lactate was initiated
on the third postoperative day. By postoperative days
3-5, serum Ca and iCa levels stabilized within the nor-
mal range at 9.1-9.5mg/dl and 4.76-5.02 mg/dl,
respectively. Calcium gluconate administration was
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Fig. 2 Intraoperative findings. A, Thoracoscopic observation
reveals a reddish-brown tumor adjacent to the esophagus after inci-
sion of the visceral pleura. ; B, The procedure resembles lymph
node dissection along the right recurrent laryngeal nerve in esopha-

LEonilEnG 2 geal cancer. The tumor is located between the right esophageal
/ k SN wall and the right recurrent laryngeal nerve.; C, After tumor
intraoperative nerve removal, intraoperative neuromonitoring (IONM) was performed to
monitoring confirm preservation of the right recurrent laryngeal nerve.
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Fig. 3  Postoperative changes in parathyroid hormone, calcium, and ionized calcium levels.
PTH, parathyroid hormone; Ca, calcium; iCa, ionized calcium; IV, intravenous.
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discontinued, and the patient was discharged on oral
calcium supplementation, with subsequent outpatient
follow-up. The postoperative course was uneventful
apart from slight hoarseness unconfirmed by laryngo-
scopic examination. The patient was discharged on
postoperative day 6. One month post-surgery, both
serum iPTH and calcium levels remained within the
reference range, and the patient’s hoarseness resolved.

The tumor was diagnosed as a parathyroid adenoma
originating from an ectopic upper mediastinal parathy-
roid gland. The tumor size was 37x16x9 mm. No
tumor cells were present at the resection margin, and
no features of malignancy were identified (Fig.4).

Discussion

Here, we report a case of pHPT successfully treated
by resection of a rare upper mediastinal ectopic para-
thyroid adenoma using VATS. Mediastinal ectopic
parathyroid adenomas are rare; only 2% of all parathy-
roidectomies require thoracic approaches [6].

Surgical resection of ectopic parathyroid glands
from the upper mediastinum has been reported using
both cervical and thoracic approaches. The cervical
approach is less invasive and preferred when lesions are
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cervically accessible [4]. Callender et al. [7] reported a
significant decrease in cervical approach success rates
when the lesion’s center was >6 cm from the superior
clavicular border, highlighting the importance of ana-
tomical localization for surgical planning. Conversely,
for distances <6 cm, cervical minimally invasive para-
thyroidectomy remains a viable option. VATS, a tho-
racic approach, is minimally invasive and offers excel-
lent visualization [7]. Said et al. [9] demonstrated
significantly reduced hospital stays with VATS com-
pared to conventional thoracotomy (2 vs. 6 days), and
Khan et al. [10] similarly reported a median hospital
stay of 2 days following thoracoscopic resection. These
findings suggest that VATS is a useful, minimally inva-
sive option for appropriately selected cases of mediasti-
nal ectopic parathyroid adenomas, supporting its use as
a first-line option for these adenomas [8]. Accordingly,
we selected VATS for this case, based on the tumor’s
anatomical location.

Localization of ectopic parathyroid tumors often
requires multimodal imaging. 99mTc-MIBI scintigra-
phy effectively provides functional imaging of parathy-
roid lesions; however, Zhang et al. [12,13] reported
limited sensitivity, recommending combination with
SPECT/CT for improved anatomical detail. MRI, with

Fig. 4

Macroscopic and microscopic findings of the resected specimen. A, Macroscopically, the tumor is reddish-brown, encapsulated,

and measures 37 X 16 X 9mm. ; B, On the cut surface, the tumor appears as a yellow solid mass with punctate hemorrhage. ; C,
Histological examination revealed sheet-like proliferation of tumor cells with round nuclei and eosinophilic, granular, cuboidal to polygonal
cytoplasm, consistent with parathyroid adenoma. Neither nuclear atypia, mitotic figures, nor capsular invasion was observed. No findings
suggestive of malignancy were observed. (Hematoxylin-eosin staining).
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its high soft-tissue resolution, is particularly useful for
detecting mediastinal lesions. Morris et al. emphasized
the importance of combining MIBI-SPECT/CT with
MRI for accurate diagnosis. In the present case, con-
cordant 99mTc-MIBI scintigraphy and MRI findings
supported a reliable preoperative diagnosis, facilitating
strategic surgical planning. Rubello et al. [14] demon-
strated that intraoperative radio-guided localization
using a gamma probe is useful for identifying ectopic
parathyroid tissue. It involves intraoperative injection
of a radiotracer and real-time detection with a gamma
probe. Although radiation exposure to both patients
and medical staff requires caution, this technique
proves valuable in selected cases with multiple sus-
pected lesions or when direct visualization is challeng-
ing.

In the present case, iPTH levels normalized within
1 h of tumor removal. Normalized iPTH levels confirm
complete resection, making intra-or postoperative
iPTH measurement essential during ectopic parathy-
roid tumor resection. Akgun et al. [15] reported that
intraoperative monitoring of iPTH levels at 10 and
20 min post-resection could improve the surgical cure
rate. As real-time iPTH measurements were unavailable
at our hospital, we pooled postoperative serum samples
for later analysis.

VATS-based resection of ectopic parathyroid tumors
is relatively straightforward for surgeons experienced in
esophageal cancer procedures. In the present case, the
approach closely resembled lymph node dissection
along the right recurrent laryngeal nerve. IONM was
helpful for nerve preservation, as in esophagectomy. As
noted by Randolph et al. [16], international guidelines
consider IONM a standard adjunct in thyroid and para-
thyroid surgery and useful for nerve identification and
immediate recognition of intraoperative injury. While
IONM enables real-time recognition of nerve injury and
guides postoperative management, it does not prevent
the injury itself, reflecting its utility and limitations.

In the present case, transient postoperative hypocal-
cemia was observed but promptly corrected with intra-
venous and oral calcium supplementation, effectively
preventing hungry bone syndrome (HBS). In pHPT,
prolonged elevation of PTH levels drives bone resorp-
tion. After surgical resection, the sudden decrease in
PTH levels can lead to rapid bone calcium uptake,
increasing the risk of hypocalcemia and HBS [9]. Kaya
et al. [18] reported transient hypocalcemia in 38.4% of
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patients and HBS in 13.4% after pHPT surgery.
Elevated preoperative PTH and alkaline phosphatase
levels, along with a history of bone disease, have been
identified as HBS risk factors. Early PTH measurement
and continuous calcium monitoring are essential for
HBS prevention and optimal postoperative outcomes
[10]. For patients with persistent hypercalcemia, as in
the present case, close monitoring and timely interven-
tion are key to avoiding complications and achieving
favorable outcomes.

Conclusion

An upper mediastinal parathyroid adenoma was
successfully resected via VATS following accurate pre-
operative localization. Despite transient recurrent
laryngeal nerve palsy and hypocalcemia, appropriate
intraoperative precautions and postoperative calcium
supplementation prevented serious complications. This
case suggests that VATS is a useful and safe surgical
option for superior mediastinal ectopic parathyroid
adenomas, with careful patient selection based on ana-
tomical and imaging findings, and highlights effective
diagnostic, surgical, and postoperative management
strategies.
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