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With One-Year Follow-Up
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Ectopic parathyroid adenoma, though rare, is one of the causes of persistent
hyperparathyroidism and recurrence of hyperparathyroidism. Ectopic parathyroid
glands can be seen in thymus, thyroid, and mediastinum. However, ectopic
parathyroid adenoma occurred in the posterior superior mediastinum is extremely rare.
Here, we report a case of primary hyperparathyroidism caused by ectopic parathyroid
adenoma located in the posterior superior mediastinum. Serum parathyroid hormone,
calcium, and vitamin D levels of the patient was followed up for one year.

Keywords: ectopic parathyroid adenoma, primary hyperparathyroidism, posterior superior mediastinum, thoracic
surgery, vitamin D deficiency

INTRODUCTION

Primary hyperparathyroidism (PHPT) is a disease characterized by an excessive secretion of
parathyroid hormone, leading to osteoporosis, ureteral calculi, and serum hypercalcemia. Ninety
percent of parathyroid cases were caused by a single parathyroid adenoma, and the less
common causes included multiple hyperplasia of the gland (6%), double adenoma (4%), and
parathyroid carcinoma (<1%) (1). In about 6-16% of cases, one or more hyperparathyroidism
adenoma is located in the ectopic position (2). Mediastinum is less common as an ectopic site,
accounting for 1-2% of the cases (3). Among mediastinal ectopic parathyroid gland adenoma,
posterior mediastinal ectopic parathyroid gland adenoma was extremely rare in literature
reports. Here, we reported a case of PHPT due to posterior mediastinal ectopic parathyroid
gland adenoma with one-year follow-up.

CASE DESCRIPTION

Patient Information

A 46-year-old female patient had a history of elevated alkaline phosphatase (AKP) for 4 years. She
had occasional thirst, with no abdominal pain, abdominal distension, acid reflux, heartburn,
constipation, dyspepsia, or nocturia. The history of renal insufficiency was denied. The patient
had regular physical examination every year and found that his AKP level increased
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progressively. Osteoporosis was found by physical examination
two years ago with no bone pain or fracture history. The
patient’s menstruation is still regular, and there is no obvious
history of dysmenorrhea.
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FIGURE 1 | Computed tomography (CT) scan and 99™-Technetium
sestamibi scanning of the patient. (A) Transverse view of the CT
scanning showed a mixed density mass with uneven enhancement in the
posterior mediastinum. The maximum cross-section size was about
3.3x1.9 cm.; (B) Coronal view of the CT scanning; (C) Sagittal view of the
CT scanning; (D). Three-dimensional reconstruction in sagittal view of the
CT scanning; (E) The 15th minute static imaging: the left thyroid lobe was
more prominent, whereas the uptake of imaging agent in the right thyroid
lobe was decreased; In addition, localized abnormal uptake of imaging
agent under the right thyroid lobe was found (as shown by the red arrow).
(F) The two-hour delayed imaging: the uptake of thyroid imaging was lower
than that before, the abnormal imaging agent concentration under the right
thyroid lobe was clearly displayed (as shown by the red arrow).

Diagnostic Assessment

Blood test results one month before operation showed that AKP
was 294 U/L (normal range 30-100 U/L), PTH 981.20 pg/mL
(normal range 15-65 pg/mL), calcium 2.93 mmol/L (normal
range 2.00-2.60 mmol/L), phosphorus 0.64 mmol/L, Vitamin
D 6.97 ng/mL (normal range >30 ng/mL). Right forearm bone
mineral density detection showed BMD 0.391, Z score —5.33,
and t score —5.44. Computed tomography scan showed
posterior superior mediastinal was occupied with a cystic solid
tumor whose maximum cross-section size was about 3.3 x
1.9 cm (Figure 1A-1D). No special signs were found by neck
ultrasound. The patient underwent 99mTechnetium sestamibi
scanning, indicating a mass with increased uptake of imaging
agent in the posterior mediastinum (Figure 1E-1F).

Therapeutic Intervention

The patient had daily subcutaneous injection of a total amount
of 100-300 IU per day of salmon calcitonin preoperatively due
to hypercalcemia and underwent single-port thoracoscopic
resection of the mediastinal tumor. The tumor was carefully
removed by ultrasonic scalpel. The volume of the tumor
was about 6.0x42x1.0cm at pathological examination.
Postoperative pathology confirmed parathyroid adenoma
(Figure 2).

Follow-up and Outcomes

The PTH and blood calcium levels decreased instantly after the
operation. The PTH level on the first day after the operation was
93.96 pg/mL, and on the second day after the operation was
7.29 pg/mL. However, on the fourth day after the operation,
the PTH level raised to 65.61 pg/mL (normal range 15-65 pg/
mL) and continued to rise to 159.2 pg/mL one month after

FIGURE 2 | Histology and immunohistochemistry of parathyroid
adenoma. (A). Hematoxylin and eosin staining. (B) Positivity for parathyroid
hormone. (C) About 2% of positivity for Ki-67 staining. (D) Negativity for
thyroid transcription factor 1 (TTF-1). Magnification x200.
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the operation. Serum calcium concentration was still within the
normal level and no specific symptoms were shown. Meanwhile,
the vitamin D level was found lower than the normal level in the
first month after surgery. So the patient was supplemented with
vitamin D 800 IU per day. The PTH level continues to decrease,
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FIGURE 3 | The PTH, serum calcium, and Vitamin D level changed
perioperatively. Grey area was the normal range PTH (15-65pg/mL),
serum calcium (2.00-2.60 mmol/L), and Vitamin D level (>30 ng/mL) defined
at our center. The PTH level decreased immediately after the operation but
went up at the early follow-up (A), while the postoperative blood calcium
level was lower than the upper limit of normal value (B). After vitamin D
levels were normalized with vitamin D supplementation (C), the PTH level
went back to normal level at the one year of follow-up. Pre-Mon 1: one
month prior to surgery. Post-Day 1: one day after surgery. Post-Mon 1.5,

Post-Mon 4, and Post-Mon 12: 1.5, 4, and 12 months after surgery.

whereas vitamin D levels continue to rise ever since exogenous
vitamin D was supplemented. One year after the operation,
serum PTH, calcium, and vitamin D levels returned to normal
(Figure 3).

Timeline
The timeline of clinical interventions for this patient was shown
in Figure 4.

DISCUSSION

PHPT is a very common endocrine disease characterized by
inappropriate secretion of parathyroid hormone in the absence
of external stimulation. 80%-95% of patients with PHPT can
be cured by parathyroidectomy after the first operation (4).
Patients who were not cured had hypercalcemia immediately
after operation, or hypercalcemia after long-term normal blood
calcium level. The failure of parathyroidectomy is mainly due
to inadequate resection of parathyroid adenoma or the presence
of a second adenoma, parathyroid hyperplasia (usually with
familial PHPT syndrome), or parathyroid carcinoma. A
common and main reason for persistent PHPT is the ectopic
location of the parathyroid, which is the result of abnormal
migration of the parathyroid in early fetal development (5).
The parathyroid glands originate from the endoderm and
develop from the dorsal wing of the third and fourth
pharyngeal pouch (6). Embryologically, the upper parathyroid
originates from the fourth-gill sac and migrates caudally with
the thyroid gland, while the lower parathyroid originates from
the third-gill sac and migrates with the thymus gland. The
distribution area of the superior parathyroid gland is narrow,
and it is stably distributed in the fat tissue around the thyroid
gland, near the route of the recurrent laryngeal nerve until it
enters the cricothyroid muscle. On the contrary, the inferior

2019.5.12: AKP increased progressively for four years and abnormal calcium
and PTH level was found

!

2019.5.14: 99MTechnetium sestamibi and CT scanning showed a mass in
posterior mediastinum, which indicated parathyroid adenoma

]

2019.5.22: The patient underwent single-port thoracoscopic resection of
mediastinal tumor

2019.5.22-23: The PTH and blood calcium level decreased instantly after
operation.

l

2019.5.27: The PTH level was slightly higher than normal level since 5% day
after operation with normal calcium level

l

2019.6.28: At the 1t month after operation, the vitamin D level was found
lower than normal level. Supplementary Vitamin D was given to the patient.

]

2020.4.14:The patient’s PTH, serum calcium and vitamin D level returned to
normal at one year after operation

FIGURE 4 | The timeline of clinical interventions of this patient.
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parathyroid gland is distributed in a wide area of thyrothoracic
ligament and pretracheal fat tissue, around the lower pole of the
thyroid gland (6, 7). Autopsy confirms that the incidence of
ectopic parathyroid is between 2% and 42.8% (8, 9). Ectopic
parathyroid adenomas may be located anywhere from the base
of the tongue to the mediastinum. The most common location
of ectopic lower parathyroid is in the anterior mediastinum,
which is related to thymus or thyroid, while the most common
location of ectopic upper parathyroid is in tracheoesophageal
sulcus and posterior esophagus (10, 11). Posterior superior
mediastinum is a rare ectopic location of the superior
parathyroid gland (10), which was rarely reported in the literature.

In suspected cases of ectopic parathyroid adenoma, neck
ultrasound (US) and 99mTechnetium sestamibi scanning
(MIBI) are the preferred imaging methods. The US can
effectively detect the adenoma around the lower pole of the
thyroid, but it is not effective to show the ectopic parathyroid
adenoma in the posterior or upper mediastinum (12). Ectopic
parathyroid can be detected by MIBI with the sensitivity
almost the same as that of in situ parathyroid adenoma (13).
In most studies, the sensitivity of ultrasound alone as a single
method to identify ectopic adenoma was 27-89%, while MIBI
alone was 80-90% (14-16).

For patients with posterior superior mediastinal ectopic
parathyroid adenoma, video-assisted thoracoscopy (VATS)
combined with intraoperative MIBI scan and parathyroid
hormone assessment can minimize the surgical anatomy and
avoid median sternotomy and thoracotomy. It has been
suggested that parathyroid hormone levels should be assessed
within 15 min after parathyroidectomy, and should be reduced
to at least 50% of that before operation. If PTH continues to
be higher than normal, ectopic or multiglandular disease is
suspected (17). However, the definition of curative
parathyroidectomy is: blood calcium is normal 6 months
after the operation, and the definition of recurrence of
hyperparathyroidism is: hypercalcemia caused by hyper-
parathyroidism occurs again 6 months after blood calcium is
normal (18). Wang found that in 50% of the patients whose
parathyroid adenoma had been successfully removed, blood
calcium decreased by 2-3 mg in the first 24 h after surgery.
Unless bone starvation syndrome occurs, the initial decrease
in blood calcium can be restored 3-4 days after surgery and
the blood calcium is within the normal range (19). In patients
with high serum AKP level and osteoporosis before the
operation, bone starvation syndrome and lower-than-expected
blood calcium level may appear after the operation. This is
consistent with the patient’s condition. Under normal
circumstances, parathyroid hormone should be decreased after
successful parathyroid surgery. However, abnormally high
PTH level with normal calcium level after the operation can
be seen in certain percentage of patients whose parathyroid
adenoma have successfully been removed, accounting for 8%-
43% of patients (20-22). 78%-88% of the patients with
elevated postoperative PTH levels can eventually decrease to
normal range or lower within 12-16 months. However, some
reports showed that PTH level could still be elevated, with
normal blood calcium level, 1-4 years after operation (23, 24).

Frontiers in Surgery | www.frontiersin.org

Abnormally high postoperative PTH level is more common in
the following cases: (D Severe preoperative hyperparathyroidism
(such as higher PTH level, larger glands, and multiple gland
diseases); @ Decreased sensitivity of peripheral tissue to PTH
(possibly due to chronic long-term increase of PTH before
operation); (3 Renal insufficiency; @ Exaggerated reflection of
decalcification of bone after operation; and
(®Preoperative vitamin D deficiency. Vitamin D deficiency is
more common in elderly patients and female patients (20, 23,
24). Therefore, for most patients, higher postoperative PTH
does not mean the failure of surgery, nor is it a good indicator
of postoperative disease status. Charlett reported that the
sensitivity and specificity of abnormal serum PTH level to
predict surgical failure were 62.1% and 75%, respectively (25).
Some researchers suggested that detection of PTH level in
patients with PHPT after surgery may mislead the treatment.
For patients with normal blood calcium, PTH monitoring is
not essential (26). Others recommended that the blood calcium
level should be reexamined regularly after the operation, but
not PTH. If PTH is detected and higher than normal level,
then vitamin D level should also be detected in case of
existence of vitamin D deficiency (25, 26).

In this case, vitamin D deficiency may be the cause of elevated
PTH levels. Vitamin D in circulation binds with vitamin D
binding protein, transports to liver, and generates 25
hydroxyvitamin [25-(OH) Dj;] wunder the action of 25
hydroxylase. 25-(OH) Dj; is the main form of vitamin D in
human blood circulation with no biological activity, and it is
transformed into 1, 25-(OH) ,Ds3, the active form of vitamin
D, under the action of lo-hydroxylase in kidney. 1, 25-(OH)
»D3 can reduce PTH synthesis and secretion through negative
feedback. On the contrary, the parathyroid hormone can
increase the renal tubular reabsorption of calcium and promote
the renal production of 1, 25-(OH) ,D;, and promote the
conversion of 25-(OH) D5 to 1, 25-(OH) ,D; (27). In this
case, the vitamin D deficiency before operation and the failure
of early exogenous supplementation may be the main reason
for the sustained elevation of PTH level after the operation.
After vitamin D was supplemented, the PTH level of this
patient gradually returned to normal, which also verified our
conjecture. In addition, we speculated that the long history of
abnormally high PTH level may cause decreased sensitivity to
PTH in peripheral tissue, which is plausibly a contributing
factor for increased postoperative PTH level.

excessive
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