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ABSTRACT
Mediastinal parathyroid disease requiring a thoracic surgical
approach is a rare and challenging clinical entity. The objective
of this study was to review our experience treating these patients,
highlighting the importance of a multidisciplinary approach.
Seven patients required a thoracic approach for mediastinal
parathyroid disease between 1999 and 2010. All patients
achieved biochemical cure with varying combinations of
preoperative and intraoperative localizing studies interpreted
by a multidisciplinary team, including radiologists, thoracic and
endocrine surgeons, being required in each patient.
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INTRODUCTION
Primary hyperparathyroidism (PHPT) results from
hyperactivity of one or more parathyroid glands, with a
prevalence of between one and four in 1,000 people. While
PHPT can occur at any age, it is more common in patients
above age 50 and postmenopausal women.1 The majority
of parathyroid glands are located in the cervical region,
however, they can be located in ectopic locations in up to
25% of cases, including the mediastinum.2 The majority of
mediastinal parathyroid glands can be excised via a cervical
incision, with a minority requiring a thoracic approach.
Patients requiring thoracic approaches for excision of
ectopic parathyroid glands represent a unique challenge with
respect to preoperative and intraoperative localization of
the ectopic mediastinal gland. The majority of these patients
have already undergone one or more unsuccessful cervical
or mediastinal explorations, adding to their clinical
complexity. In many instances, multiple preoperative
localization studies are required to confidently identify the
ectopic gland. Additionally, despite confident preoperative
localization, intraoperative localization can also be
challenging due to the reoperative nature of many of these
cases, and the visual subtlety of mediastinal parathyroid
gland tissue.

Due to the rarity of this clinical situation as well as its
multiple levels of complexity, evaluation by a number of
specialists is often required for successful treatment of these
patients. The purpose of this study was to review our
experience treating patients requiring a transthoracic
approach to treat ectopic mediastinal parathyroid glands
causing PHPT, focusing on the importance of a
multidisciplinary approach to management.
MATERIALS AND METHODS
The study was conducted by retrospective review of a
prospectively maintained database of all patients undergoing
surgery for primary hyperparathyroidism between 1999 and
2010 to identify all patients who required a transthoracic
approach. Preoperative evaluation of patients prior to
surgery at our institution followed a clinical algorithm
summarized in Figure 1. A number of preoperative
parameters were reviewed, including previous surgical
history relating to parathyroid disease and all preoperative
localizing studies obtained prior to the thoracic exploration
performed at our institution. Preoperative localizing studies
obtained at our institution included sestamibi-iodine
subtraction scans with single photon emission computed
tomography (SPECT) imaging and computed tomography
(CT) colocalization utilizing technetium-99 sestamibi and
I-123 as radiopharmaceuticals (MIBI), contrast-enhanced
magnetic resonance imaging (MRI) of the neck and chest,
contrast-enhanced CT scan of the neck and chest, selective
venous sampling for parathyroid hormone from the cervical
and mediastinal veins. All patients underwent sestamibiiodine subtraction scans, with additional tests being
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Fig. 1: Clinical algorithm
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performed based on the clinical scenario. Methods of
intraoperative localization of diseased mediastinal
parathyroid glands were reviewed as well, including number
of glands identified visually, identification by the use of a
radioguided probe after preoperative sestamibi injection,
identification by frozen section analysis and identification
by permanent section analysis. All patients had
intraoperative intact parathyroid hormone assayed before
and after excision of mediastinal tissue. Postoperative
outcome was also analyzed, including length of hospital
stay, calcium, parathyroid hormone and vitamin D levels
and perioperative complications.
Due to the limited sample size of seven patients,
statistical analyses were not performed.
RESULTS
During the study period 1,600 patients underwent surgery
for PHPT at our institution, with seven requiring
transthoracic exploration (0.004%). Patients included four
women and three men (57 and 43% respectively), with ages
ranging from 25 to 82 (mean, 52). All seven patients had
undergone at least one previous parathyroid exploration,
with three patients (43%) having undergone multiple failed
parathyroid surgeries (1-4, mean 1.9). Previous surgical
history related to parathyroid disease including operative
findings is summarized in Table 1.

Preoperative Localization
Three patients had ectopic glands located in the anterior
mediastinum (43%), three patients had glands located in
the middle mediastinum (43%), and one patient had a gland
located in the posterior mediastinum (14%). Table 2
summarize the specific locations of mediastinal glands in
all seven patients and the surgical approach to the
mediastinum. A total of 18 preoperative localization studies
were performed on seven patients. The number of studies
obtained per patient ranged from one to four with a mean
of 2.4. Imaging studies were considered positive if clear
visual evidence of an ectopic parathyroid gland was present
after thorough review by the surgeon and radiologist.
Venous sampling studies were considered positive if there
was a two-fold increase in parathyroid hormone levels in
one venous drainage basin compared with the others tested.
Veins sampled during this study include superior, middle
and inferior thyroid veins, high, middle and inferior jugular
vein, subclavian veins, innominate veins and the superior
vena cava. Tables 3 and 4 summarize the results of localizing
studies. Examples of positive localizing studies are shown
in Figures 2A to 3B.
Intraoperative Localization
Surgical approach included three upper hemisternotomies,
two full median sternotomies, one right thoracoscopy, and

Table 1: Summary of surgical history
Patient
1
2
3
4

5
6
7

Previous surgeries

Operative findings

Bilateral neck exploration
Bilateral neck exploration
Bilateral neck exploration
Bilateral neck exploration
Bilateral neck exploration
Left thoracotomy
Median sternotomy
Left thoracotomy
Bilateral neck exploration
Right neck exploration
Bilateral neck exploration
Bilateral neck exploration
Median sternotomy

RL excised, normal RU/LL, LU not identified
LU/LL/RU/RL normal
LU/LL/RU normal, RL not identified
No gland identified
LU/RU/RL normal, LL not identified
No gland identified
No gland identified
No gland Identified
LU/LL/RU/RL normal
RU/RL normal
Normal LU excised, LL/RU/RL not identified
No gland identified
No gland identified

LL: Left lower parathyroid gland; LU: Left upper parathyroid gland; RL: Right lower parathyroid gland; RU: Right upper parathyroid gland
Table 2: Location of ectopic parathyroid glands
Patient
1
2
3
4
5
6
7

Gland location

Surgical approach

Lateral to aortic root
Lateral to innominate vein/SVC junction
Inferior to aortic arch at carina
Aortopulmonary window
Aortopulmonary window
Anterior pericardium
Lateral to esophagus at level of azygos vein

Upper hemisternotomy
Upper hemisternotomy
Upper hemisternotomy
Median sternotomy
Median sternotomy
Robot-assisted left thoracoscopy
Right thoracoscopy

SVC: Superior vena cava
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Table 3: Summary of localizing studies
Patient
1
2

3

4

5
6

7

Localizing study
Sestamibi-iodine subtraction scan
Sestamibi-iodine subtraction scan
Contrast-enhanced CT scan
Venous sampling
Sestamibi-iodine subtraction scan
MRI
Contrast-enhanced CT scan
Sestamibi-iodine subtraction scan #1
Venous sampling
Sestamibi-iodine subtraction scan #2
Sestamibi-iodine subtraction scan
Venous sampling
Sestamibi-iodine subtraction scan
MRI
Venous sampling
Sestamibi-iodine subtraction scan
Contrast-enhanced CT scan
MRI

Results
Signal anterior to aortic root at T-6
Negative study
Enhancing mass adjacent to innominate/SVC junction
PTH in SVC 3-fold higher than cervical veins
Signal on right inferior to aortic arch at level of carina
Negative study
Enhancing mass right anterior mediastinum
Negative study
Negative study
Signal in aortopulmonary window
Signal in aortopulmonary window
Negative study
Signal in anterior pericardium at RV outflow tract
Signal in anterior pericardium at RV outflow tract
Negative study
Signal in posterior mediastinum at TE groove
Enhancing mass in TE groove
Enhancing mass in TE groove

PTH: Parathyroid hormone; RV: Right ventricular; SVC: Superior vena cava; TE: Tracheoesophageal

Fig. 2A: Contrast-enhanced CT scan

Fig. 2B: CT/sestamibi fusion images

one robot-assisted left thoracoscopy. Five patients
underwent preoperative sestamibi injection preoperatively
for the purposes of radioguided localization of the ectopic
parathyroid gland intraoperatively. Of these patients,
radioguided probe was not useful in localizing the
parathyroid gland in situ. In two of five patients, it was
helpful in confirming parathyroid tissue in excised tissue.
Parathyroid glands were only identified visually during
mediastinal exploration in two of seven patients (29%).
The number of specimens removed ranged from one to
11 (mean, 4.4). Hypercellular parathyroid tissue was
identified on frozen section analysis of excised tissue in six
of seven patients (86%), while in one patient the only
indication of successful excision of the ectopic gland during
surgery was a drop in intraoperative parathyroid hormone
levels. Hypercellular parathyroid tissue was confirmed on
permanent section of excised tissue in all patients. Table 5
summarizes intraoperative localizing studies.

and parathyroid hormone levels remained normalized in all
patients during follow-up, which ranged from 2 weeks to
3 years. Hospital stay ranged between 1 and 5 days with a
mean of 2.7 days. Mean hospital stay for open procedures
was 3.2 days compared with 1.5 days for thoracoscopic
procedures. Among open procedures, mean hospital stay
for hemisternotomies was 2.3 days compared with 4.5 days
for full sternotomies. Two patients had recurrent laryngeal
nerve palsies after mediastinal exploration at our institution
(28%). In both of these patients the ectopic gland location
was in the AP window. Another patient had a recurrent
laryngeal nerve palsy from one of their prior parathyroid
operations, thus 43% of the study population suffered a
recurrent laryngeal nerve injury prior to achieving
biochemical cure. Two patients had transient hypocalcemia
in the perioperative period while receiving intravenous
fluids with no patients having prolonged hypocalcemia.

Outcomes
All seven patients had normalization of their calcium and
parathyroid hormone levels on postoperative day 1. Calcium

DISCUSSION
Mediastinal parathyroid disease requiring a thoracic
exploration is a rare clinical entity, but one that can involve
a great deal of complexity. The majority of these patients
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Table 4: Sensitivity of preoperative localizing studies
Imaging study

N

Positive study

Sensitivity

CT scan
MRI
Sestamibi-iodine
subtraction scan
Venous sampling

6
3
8

5
2
6

83%
67%
71%

4

1

25%

CT: Computed tomography; MRI: Magnetic resonance imaging

have negative localizing studies during their initial
evaluations, which lead to failed cervical and/or thoracic
explorations, and consequently a reoperative situation at
the time of definitive treatment. Additionally, due to the reoperative nature of many of these cases and the visual
subtlety of some of these glands, intraoperative
identification of ectopic parathyroid tissue in the
mediastinum during thoracic exploration can be challenging
even in the setting of clearly localizing imaging studies.
When faced with these difficult patients, therefore, it is
important and often necessary to utilize all available tools
to achieve clinical cure.
Due to the complexity of mediastinal parathyroid
disease, it becomes more important to utilize a combination
of both structural (US, CT) and functional (MIBI)
localization studies in order to confidently identify the
diseased gland prior to embarking on a mediastinal
exploration.3-6 The potential morbidity related to a thoracic
exploration can be significant, and as our small case series
demonstrates, intraoperative identification of these ectopic
glands can be very challenging even in the setting of clear
localizing studies. Consequently, clear confirmation of the
mediastinal gland location by a minimum of two localizing
studies, including at least one functional study, is
recommended.7-10
While Table 4 summarizes the overall sensitivity of the
various localizing studies used in our seven patients, the
purpose of this study was not to identify the ‘best’ imaging
study for this patient population. Each patient is unique,
and each required a different combination of studies to
provide the confidence required to proceed with mediastinal
exploration. Perhaps more important was the multidisciplinary evaluation of these localizing studies by

radiologists, thoracic and endocrine surgeons to determine
when it was appropriate to proceed with surgery or whether
additional testing was required, as well as the optimal
surgical approach.11-13
A number of tools are available to aid in the confirmation
that the abnormal parathyroid tissue has been excised,
including the use of the radioguided probe in conjunction
with preoperative sestamibi injection,14,15 frozen section
analysis of excised tissue and intraoperative PTH assays.
The difficulty in visually identifying the mediastinal
parathyroid gland in many of these cases was somewhat
surprising, particularly given the participation of an
experienced endocrine surgeon in each case. The

Fig. 3A: Sestamibi-iodine subtraction scan

Fig. 3B: Magnetic resonance imaging

Table 5: Summary of intraoperative localization
Patient

Inspection

1
2
3
4
5
6
7

No
No
Yes
No
No
No
Yes
2/7 (29%)

90

Radioguided
probe in situ
No
No
N/A
No
No
No
N/A
0/5 (0%)

Radioguided
probe ex vivo

Number of
specimens

Frozen section

Permanent
section

No
No
N/A
Yes
No
Yes
N/A
2/5 (40%)

11
4
1
5
7
2
1
Mean 4.4

Yes
Yes
Yes
Yes
No
Yes
Yes
6/7 (86%)

Yes
Yes
Yes
Yes
Yes
Yes
Yes
7/7 (100%)
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reoperative nature of some of these cases with extensive
scarring and perhaps the relatively large degree of
mediastinal fibrofatty lymphatic tissue were likely
contributing factors, however, the reason for this difficulty
is not entirely clear.
Of the five patients where the radioguided probe was
utilized intraoperatively, four had uptake on the preopertive
sestamibi scan. Use of the radioguided probe was of limited
utility in our series, assisting in the identification of
parathyroid tissue in only two cases, and then only in excised
tissue. The inability of the probe to consistently identify
the offending parathyroid tissue in situ in this series may be
due to the relatively higher background activity in the
mediastinum due to uptake of radiopharmaceutical in the
cardiac structures compared with the cervical space. Despite
its limitations in this series, use of the gamma probe was
helpful in two of the cases. Chen et al showed that
radioguided techiques were equally effective whether or not
the preoperative sestamibi scan showed uptake,14 arguing
for its routine use irrespective of the results of preopertive
sestamibi scanning to possibly aid in intraoperative
localization in these difficult cases.
The two patients with parathyroid lesions in the AP
window exhibited signs of recurrent laryngeal nerve palsy
postoperatively, although it is not felt that this was due to
the gland location per se. In one of these cases, ours was
the fourth mediastinal exploration the patient had undergone,
and the extensive scarring precluded visualization of the
nerve anatomy during the dissection. While no nerve injury
was recognized intraopertively, the patient had a left vocal
cord paresis postoperatively requiring medialization. In the
other case, while the nerve was identified, extensive
dissection was carried out as the parathyroid tissue could
not be visually identified. Much of the fibrofatty tissue along
the nerve’s path had to be excised, and the postoperative
nerve palsy was felt to likely be temporary in nature.
SUMMARY
The seven cases presented here demonstrate the potential
challenges of treating mediastinal parathyroid disease.
Successful management of these complex pateints requires
a coordinated, multidisciplinary approach to management,
where endocrine surgeons, thoracic surgeons, pathologists
and radiologists work in concert utilizing all available tools
for preoperative and intraoperative localization of the
diseased gland to maximize the chance for clinical cure.
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