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Abstract

Background The presence of a mediastinal hyperfunc-
tioning parathyroid gland is a rare condition that occurs in
about 1% to 2% of cases. We present our experience with
video-endoscopic parathyroidectomy and a review of the
literature.

Methods In seven patients (four male, three female; age
28-67 years) mediastinal hyperfunctioning parathyroid
glands were removed by the thoracoscopic route (VATS).
Six patients suffered from primary hyperpathyroidism and
one woman from recurrent secondary hyperparathyroidism.
Additionally, articles concerning endoscopic treatment of
mediastinal parathyroid glands were collected from the
medical databases. A total of 58 patients were found in the
English and French literature.

Results Neither intraoperative nor postoperative compli-
cations occurred in our patients. Operating time was 90
minutes (range 40-180 minutes). After a mean follow-up
of 29 + 12 months (range 3-64), all patients are bio-
chemically cured. The cases in the literature showed
healing in 57 of 58 cases. Their mean operating time was
112 minutes (range 40-240 minutes). One perioperative
death due to myocardial infarction and a major complica-
tions rate of 7% are described.
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Conclusion The thoracoscopic approach to mediastinal
parathyroidectomy is a safe, feasible technique with a low
complication rate and good cosmetic outcome. It should
become the standard surgical access for mediastinal
hyperfunctioning parathyroid glands.

Approximately 95% of patients with sporadic primary
hyperparathyroidism are cured at initial neck exploration
performed by an experienced surgeon without preoperative
localization studies or specialized intraoperative technol-
ogy [1, 2]. However, introduction into clinical practice of
technetium-sestamibi scanning, the intraoperative para-
thormone measurement (ioPTH), and videoscopic neck
operations have prompted surgeons to use alternatives to
the standard approach.

One reason for pitfalls at the first operation is the ectopic
location of the parathyroid lesion. Most abnormal parathy-
roid glands are found in the superior mediastinum within the
thymus and can be removed through a cervical incision [3].
Occasionally, in 1% to 2% of patients, the parathyroid
migrates deep into the mediastinum or chest being inacces-
sible through the neck. In these cases, thoracic approaches as
thoracotomy, median sternotomy, or thoracoscopy are
required. As expected, those conventional open procedures
have a high complication rate and along recovery time [4-6].
In 1994, Prinz et al. [7] performed the first thoracoscopic
removal of a mediastinal ectopic hyperfunctioning para-
thyroid gland. Meanwhile, this minimally invasive approach
for mediastinal parathyroidectomy has also been reported by
others, mainly as case reports or in small series [8-35].
Because of the rarity of the disease, personal experiences are
limited, and final assessments have not been possible.

In this article we report our experience with thoraco-
scopic parathyroidectomy performed in seven cases.
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Moreover, we reviewed the literature with the intent to
present the state of art of minimally invasive mediastinal
parathyroidectomy, discussing diagnostic modalities, indi-
cations, and technique.

Materials and methods

Between February 2002 and April 2007, a total of 217
patients with hyperparathyroidism were operated on at our
institution. During the same period, because of our special
interest in this topic and in minimally invasive surgery,
seven patients (four men, three women) with a mean age of
47 + 18 years (range 28-67 years) were referred to us
because of ectopic mediastinal hyperparathyroidism
(Table 1). Six of them suffered from primary hyperpathy-
roidism (pHPT), and one woman suffered from recurrent
secondary hyperparathyroidism (sHPT). One patient
affected by primary hyperparathyroidism had had a previ-
ous neck exploration with resection of three hyperplastic
glands. The left inferior parathyroid was missed. In the
other five patients, primary hyperparathyroidism had not
been treated before. A 67-year-old woman suffered from
sHPT after a bilateral neck exploration with resection of
three glands; she had already undergone two cardiac
operations through a left thoracotomy and a median ster-
notomy. The two patients already operated on had also
undergone transcervical thymectomy as part of the first
operation.

In all patients the mediastinal location of the gland was
confirmed by scintigraphy (**™Tc sestamibi) and computed
tomography (CT). “’™Tc sestamibi scanning, which
showed a single lesion in the mediastinum, was performed
following negative findings of neck ultrasonography. CT
scanning was additionally used to obtain anatomic details
on the position of the gland. In all patients, the location of
the gland was the anterior mediastinum at least 5 cm below
the sternal notch. The anatomic position below the
brachiocephalic vein or the aortic arch, respectively, con-
vinced us to choose the thoracoscopic approach. The
decision was also based on our previous experience with a
patient operated on through the neck in whom the proce-
dure was unexpectedly difficult. The CT findings also
allowed the surgeon to decide between left or right
thoracoscopy.

The operations were performed under general anesthesia
using a double-lumen endotracheal tube. Patients were
placed in the lateral position. Three trocar sites were gen-
erally used except for one patient in whom a fourth trocar
was necessary to retract the lung. We used two 5-mm
trocars and one 10-mm trocar (fourth to eighth intercostal
space)m and all procedures were performed using a
5-mm 30° optic. The dissection was carried out using

a monopolar hook. After incision of the mediastinal pleura,
the location of the parathyroid was identified on the basis
of CT scan findings. The vascular pedicle was controlled
by resorbable clips. The freed gland was placed in a plastic
bag and removed through a port site. No chest tubes were
used. Intraoperative parathyroid hormone (PTH) levels
were monitored with a rapid assay to confirm the success of
the procedure 15 minutes after resecting the hyperfunc-
tioning gland.

Additionally, we reviewed the literature to search all the
previous reports regarding thoracoscopic parathyroidec-
tomy. The keywords “thoracoscopic parathyroidectomy”
and/or “thoracoscopy and parathyroid” were used at Pub-
Med (http://www.ncbi.nlm.nih.gov). All the data available
were collected with the intent to analyze recent experiences
concerning surgical technique, feasibility, and complica-
tions of mediastinal parathyroidectomy.

Results

In our seven patients the Tc-99m sestamibi scan (Fig. 1)
showed abnormal uptake deep in the chest, and the CT scan
(Fig. 2) confirmed the presence of mediastinal parathyroid
tissue. Thoracoscopy offerered a direct view on the anterior
mediastinum and was successfully used four times on the
left side and three times on the right side. No intraoperative
complications occurred. The mean operating time was 90
4 53 minutes (range 40-180 minutes). Because of con-
comitant evidence of mediastinal lymph node enlargement,
the operating time for patient 3 was prolonged to 140
minutes. Moreover, due to the previous thoracic operations
the operating time reached 180 minutes in patient 5.
Nevertheless, all of the procedures were completed tho-
racoscopically. The intraoperative blood loss was minimal
in all cases.

Two patients experienced a transient postoperative
hypocalcemia requiring vitamin D substitution in one case
(patient 4). The patients were mobilized the day of the
operation, minimal postoperative pain; no patient required
postoperative intravenous morphine administration. The
mean hospital stay was 3.8 £ 1.3 days (range 2-6 days).
Histology showed an adenoma in five patients and a
parathyroid hyperplasia in two. After a follow-up of 29 £+
25 months (range 3-64 months), all patients are bio-
chemically cured. The cosmetic outcome was excellent.

We reviewed 58 thoracoscopic parathyroidectomies
described in the English and French literature (Table 2).
There were 20 men and 27 women (sex was not available
in 11 cases) with a mean age of 50 years (range 22-82
years). The preoperative diagnosis, known for 52 patients,
was primary HPT in 42 cases and secondary HPT in the
remaining 10. Thirty patients (52%) had a history of
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Fig. 1 Computed tomography scan showing a parathyroid adenoma
left to the ascending aorta in patient 2

Fig. 2 Sestamibi scan reveals increased tracer concentration in the
anterior mediastinum of patient 2

previous neck exploration. Preoperative localization stud-
ies, when described, included CT in 43 cases, magnetic
resonance imaging (MRI) in 9, and scintigraphy in
47 patients. The most common location of the tumor was
the anterior mediastinum close to the root of the ascending
aorta. In 10 cases the gland was removed from the aorto-
pulmonary window.

Thoracoscopy was performed from the left side in
22 cases and from the right side in 19, no side was men-
tioned in 17 cases. The mean operating time, mentioned in
24 cases, was 112 minutes (range 40-240 minutes). Three
cases of concomitant thoracoscopy and standard cervical

exploration were reported. No intraoperative complications
were registered. Intraoperatively, the gamma probe was
used in nine cases and endoscopic ultrasonography once.
One case of robot-assisted thoracoscopy was also described
[26]. A chest tube was used in 25 cases and was removed
within the first postoperative day except for one patient in
whom it was removed after 9 days because of an eosino-
philic pleural effusion [14]. In all patients, postoperative
blood levels of calcium and PTH returned to normal.

One patient had a negative thoracic exploration, and a
subsequent extended cervical exploration identified an
adenoma in the neck [35]. Histology showed a parathyroid
adenoma in 38 cases and parathyroid hyperplasia in 6
cases. No pathologic details are reported for 14 patients.
Postoperative major complications included two cases of
documented transient recurrent nerve palsy [29, 35] and
one case of definitive hypoparathyroidism after 3 + 2
parathyroidectomy and subsequent thoracoscopic parathy-
roidectomy for persistent disease [23]. In one patient, an
eosinophilic pleural effusion developed on the third post-
operative day; this patient required a repeated thoracoscopy
for massive intrathoracic hemorrage and hemostasis of the
bleeding site at the parietal pleura 38 days after the first
operation [14]. One patient with a preoperative diagnosis of
secondary hyperparathyroidism died owing to myocardial
failure 5 days after the procedure [12]. A case of slight
hypocalcemia that normalized within 3 days [10], one case
of intercostal neuralgia that resolved within 2 weeks [17],
and one case of transient hoarseness [25] were also
described. A case of postoperative small apical pneumo-
thorax is recently reported [32]. The mean hospital stay
was 4 days (range 1-14 days)—reported in 34 cases.
During the follow-up available for 25 patients affected by
primary HPT (range 1-42 months) no recurrences were
reported. This occurred in one patient with secondary HPT
9 months after the operation. The same patient died of
cardiac failure 14 months later without further localization
of parathyroid tissue, and even autopsy did not show
residual disease [7].

Discussion

Although 15% to 20% of parathyroid glands have abnormal
position [36], they can usually be removed through a cer-
vical incision [2]. However, 1% to 2% of patients with
hyperparathyroidism have a deep mediastinal parathyroid
requiring a transsternal or transthoracic approach. We
report our experience with video-endoscopic removal of
mediastinal hyperfunctioning glands. Moreover, we
reviewed the international literature to collect all reported
cases of thorascopic parathyroidectomy. This surgical
approach seems to offer certain advantages compared with

@ Springer
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conventional open technique, such us thoracotomy and
sternotomy. No major complications were observed In our
series of seven patients; all the patients were cured; and the
mean hospital stay was 3.8 days. The data available from
the literature showed a complication rate of 7%, with one
perioperative death.

Traditionally, the standard approaches to deep medias-
tinal parathyroids have been sternotomy or thoracotomy.
The complication rate associated with these procedures is
extremely high when compared with minimally invasive
approaches and not acceptable in the era of endoscopic
surgery. Russell et al. [4], in their series of 38 patients
treated through a median sternotomy, reported a morbidity
rate of 29%. In another series from Conn et al. [6], 4 of 21
patients treated by median sternotomy had complications,
including two pleural effusion, a left subclavian vein
thrombosis, and a case of chondritis of the xiphosternal
junction. Cupisti and coworkers [22], in a series of 16
patients treated by the transsternal/transthoracic approach,
reported three cases of recurrent nerve palsy (18.7%), one
case of chylus fistula (6.2%), and one case of pleural
effusion (6.2%), with a mean hospital stay of 14 days. In
contrast, no complications were registered and the mean
hospital stay was 4.5 days in the two patients in whom
thoracoscopy was successfully performed.

Alternative approaches to the mediastinal parathyroid
has been proposed. Anterior mediastinotomy (parasternal
or Chamberliain approach) has been described by Sch-
linkert et al. [37] and Kao and colleagues [38] recently
reported a case of adenoma of the aortopulmonary window
successfully removed through an upper partial sternotomy.
A subxiphoidal laparoscopic approach has also been pro-
posed, with successful removal of a mediastinal
parathyroid [39]; however, it does not seem to offer any
significant advantages over thoracoscopy and can be pro-
posed only for lesions situated in the anterior mediastinum.

Nonsurgical options, such as angiographic ablation,
have already been described. This approach consists of
high-pressure injection of extra contrast material into the
vessel, vascularizing the parathyroid and resulting in
ischemic insult to the parenchyma. The largest series with
the use of this technique was reported by Doherty et al.
[40], who suggested that angiographic ablation be per-
formed in patients whose parathyroid adenomas cannot be
reached by standard neck incision, reserving median ster-
notomy or thoracotomy for patients in whom this technique
fails. They performed 30 ablations in 27 patients, obtaining
normocalcemia in 14 cases and hypoparathyroidism in 3.
Further treatment was necessary In 10 cases (repeated
ablation or surgical resection). No major complications
were observed, and the patients experienced minimal pain.
In another study, angioablation failed to control hyper-
parathyroidism in 40% [37]. Moreover, Nwariaku et al.

@ Springer

[31], in a recent series of four patients who underwent this
procedure, reported two cases of neurologic complications
(aphasia, confusion). They concluded that angiographic
ablation should be avoided in patients with evidence of
peripheral vascular disease due to a high risk of central
embolism.

In our series, all patients had negative neck ultraso-
nography, and they were considered for surgery after
Tc-99m imaging was performed. This strategy enabled us
to avoid a negative neck exploration.

The success of thoracoscopy depends on accurate
localization. The intraoperative use of a gamma probe
could facilitate identification of parathyroid tissue, and its
use was described in nine cases. As first described by Ott
et al. [19], it can reduce unnecessary dissection and may
decrease the operating time. Nonetheless, when a lesion is
located in the mediastinum, accumulation of radioisotope
in the myocardium could adversely affect navigation [20].
In our series, the operating time was prolonged to 140
minutes in one case owing to difficult dissection. Because
of the location of the adenoma behind some enlarged
lymph nodes, we do not believe that the use of a gamma
probe would be helpful in reducing the operating time.
Furthermore, as was also observed by Onoda et al. [24],
most lesions can be identified precisely only from the video
view.

Our data and the review of the literature suggest that
thoracoscopic parathyroidectomy is a valid alternative to
the standard “open” treatment of mediastinal hyperfunc-
tioning parathyroid. Moreover, even if the gland is situated
in the thymus, it can avoid the difficulties of a reinter-
vention after an unsuccessful neck exploration. This
procedure also provides direct visualization of the gland,
potential access to the entire mediastinum, and preserva-
tion of parathyroid tissue in the event that
autotransplantation is required. In addition, it is associated
with a lower morbidity rate and requires a shorter hospital
stay than thoracotomy or median sternotomy. It provides
all the advantages of minimally invasive surgery (e.g.,
good cosmetic result and less postoperative pain), with an
overall success rate that is 100% in our experience and
98% in the reviewed cases.

Conclusions

Thoracoscopic parathyroidectomy is a feasible, safe tech-
nique associated with few postoperative complications and
excellent cosmetic outcome. Thoracoscopy should not be
an exploratory procedure. Therefore, accurate preoperative
functional and anatomic localization of the parathyroid,
respectively, with scintigraphy and CT scan is essential.
Thoracoscopy should become the standard approach for
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hyperfunctioning parathyroid glands in the middle and
lower mediastinum.
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