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How to do depends on where it settles: Mediastinal parathyroid adenomas

Nasil yapacagin nerede yerlestigine baglidir: Mediastinal paratiroid adenomiarn

Hakan Isik®, Merve Sengiil inan
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ABSTRACT

Background: In this study, we aimed to evaluate demographic
characteristics, preoperative adenoma localization, surgical
techniques selected according to the size and localization of
adenoma, and clinical results of patients undergoing mediastinal
parathyroid adenoma excision.

Methods: Medical records of a total of 11 patients (4 males,
7 females; mean age 52.6 years; range, 25 to 65 years) who
underwent excision of mediastinal parathyroid adenoma in our
clinic between January 2011 and June 2019 were retrospectively
reviewed. Data including demographic characteristics,
complaints, preoperative serum calcium, phosphorus, and
parathyroid hormone levels, preoperative imaging methods,
surgical method, localization and size of adenoma, length of
hospital stay, and duration and amount of drainage were recorded.

Results: Adenoma was localized in anterior mediastinum in
seven patients and in the middle mediastinum in four patients.
The mean diameter calculated by taking into account the
longest diameter of parathyroid adenoma was 21.1 mm. The
mean drainage duration was 3.5 days in two patients undergoing
median sternotomy, five days in one patient undergoing
thoracotomy, 1.2 days in three patients undergoing video-assisted
thoracoscopic surgery, and 0.6 days in five patients undergoing
robotic surgery.

Conclusion: Minimally invasive approaches such as video-
assisted thoracoscopic surgery and robotic-assisted surgery
are safe and effective approaches for excision of mediastinal
parathyroid adenoma.
Keywords: Mediastinum, minimally invasive surgery, parathyroid
adenoma, robotic surgery.
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Amag¢: Bu c¢aligmada mediastinal paratiroid adenom
eksizyonu yapilan hastalarin demografik ozellikleri,
ameliyat Oncesi adenom yerlesimi, adenomun biytikligi
ve yerlesim yerine gore segilen cerrahi teknikler ve klinik
sonuglar degerlendirildi.

Calisma plani: Ocak 2011-Haziran 2019 tarihleri arasinda
klinigimizde mediastinal paratiroid adenom eksizyonu
yapilan toplam 11 hastanin (4 erkek, 7 kadin; ort. yag 52.6 yil;
dagilim 25-65 yil) tibbi kayitlar1 retrospektif olarak incelendi.
Demografik ozellikler, sikayetler, ameliyat Oncesi serum
kalsiyum, fosfor ve parathormon diizeyleri, ameliyat Oncesi
goriintiileme yontemleri, cerrahi yontem, adenomun yerlesim
yeri ve biiytikliigli, hastanede kalis siiresi ve hastalarin drenaj
stiresi ve miktar1 dahil olmak iizere veriler kaydedildi.

Bulgular: Adenom yedi hastada anterior mediastende ve
dort hastada orta mediastende yerlesmis idi. Paratiroid
adenomun en uzun capi1 dikkate alinarak hesaplanan
ortalama ¢ap 21.1 mm idi. Ortalama drenaj siiresi median
sternotomi yapilan iki hastada 3.5 giin, torakotomi
uygulanan bir hastada beg giin, video yardiml1 torakoskopik
cerrahi yapilan ii¢ hastada 1.2 giin ve robotik cerrahi
yapilan bes hastada 0.6 giin idi.

Sonug: Video yardimli torakoskopik cerrahi ve robotik yardimli
cerrahi gibi minimal invaziv yaklagimlar, mediastinal paratiroid
adenom eksizyonunda giivenli ve etkili yaklagimlardir.

Anabhtar séozciikler: Mediastinum, minimal invaziv cerrrahi, paratiroid
adenomu, robotik cerrahi.
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Parathyroid adenomas which cause primary
hyperparathyroidism are usually located adjacent to
the thyroid gland. However, 6 to 16% of cases have an
adenoma in the ectopic localization.*! Mediastinum
is one of the rare localizations of the parathyroid
adenoma (2%) and, in such cases, the cervical approach
is not appropriate for excision.!¥! The treatment of the
parathyroid adenoma is the complete excision of the
hyperfunctioning parathyroid gland.™

It is quite difficult to distinguish parathyroid
adenomas intraoperatively from the surrounding
tissues. In the literature, the rate of reexploration after
a failed surgery has been reported as 28 to 30%.M
Therefore, the correct preoperative localization of the
gland establishes the first step in determining the
surgical approach.

Parathyroid adenomas are usually excised by
the cervical approach, but sternotomy becomes the
standard approach when mediastinal localization is
the case. However, with a relatively high rate of
morbidity, this approach has recently been replaced by
minimally invasive approaches such as video-assisted
thoracoscopic surgery (VATS) and robot-assisted
thoracic surgery (RATS).>4!

To the best of our knowledge, there are no
extensive studies in the literature examining surgical
approaches in excision of mediastinal parathyroid
adenomas. In this study, we, therefore, aimed to
evaluate demographic characteristics, preoperative
adenoma localization, surgical techniques selected
according to the size and localization of adenomas,
and clinical results of patients undergoing mediastinal
parathyroid adenoma excision.

PATIENTS AND METHODS

Medical records of a total of 11 patients (4 males,
7 females; mean age 52.6 years; range, 25 to 65
years) who underwent excision of mediastinal
parathyroid adenoma in our clinic between
January 2011 and June 2019 were retrospectively
reviewed. Demographic characteristics, complaints,
preoperative serum calcium, phosphorus, and
parathyroid hormone (PTH) levels, preoperative
imaging methods, surgical method, localization and
sizes of adenomas, length of hospital stay, duration and
amount of drainage of the patients were recorded. Most
of the cases were detected incidentally. In our series
of 11 patients, the symptom of admission was chest
pain in three patients. Serum calcium, phosphorus,
PTH values and preoperative routine blood tests were
also studied in all patients. Serum calcium level was
above 10 mg/dL in all patients. Following the clinical

suspicion of mediastinal parathyroid adenoma (MPA),
the first diagnostic tool to identify the localization
in most patients was ultrasound (US) for thyroid or
parathyroid glands. In addition, nine of the patients
underwent a scintigraphic imaging from mandible
to the xiphoid process. The relationship of the lesion
with the surrounding tissues was investigated by
thoracic computed tomography (CT) in five patients
(in the middle mediastinum in three cases and in
the anterior mediastinum in two cases). Positron
emission tomography (PET)/CT was performed in
three patients, since the preoperative diagnosis was
a lung malignancy. A written informed consent was
obtained from each patient. The study protocol was
approved by the Giilhane Training and Research
Hospital Institutional Review Board. The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

Statistical analysis

This was a retrospective case series study.
Qualitative data were summarized with mean where
percentages were used for quantitative data. However,
all patients demographic and clinical data were given
(Table 1). Clinical results of surgeries performed with
VATS and RATS were compared with Mann Whitney
U test. A p value <0.05 was considered as statistically
significant.

RESULTS

Of the patients, two had chest pain, one had
contraction, and one had fatigue complaints. In one
patient, a parathyroid adenoma was detected upon
high calcium levels, during the investigation of
recurrent nephrolithiasis etiology. Five patients were
asymptomatic and high incidental calcium levels were
found in routine biochemical analyses (Table 1).

The localization of the parathyroid adenoma and
gland were identified by a combination of technetium
99m (Tc*™) - sestamibi scintigraphy (Figure 1) and
US in 10 patients. Scintigraphy was not necessary
in one patient, as the diameter of adenoma was
larger than 5 cm (Patient No. 2) and thoracic CT
was sufficient for the evaluation (Figure 2). Of all
the patients, seven underwent thoracic CT, while two
underwent PET/CT.

In one patient (Patient No. 9), on both scintigraphy
and US, a mediastinal parathyroid adenoma was
suspected. The PET/CT revealed an 18x20-mm nodular
lesion in the right posterior lateral aspect of the trachea
with fluorodeoxyglucose (FDG) uptake (maximum
standard uptake value [SUVnax]: 9.9) (Figure 3).
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Figure 1. Scintigraphic imaging of a parathyroid adenoma.

In another patient (Patient No. 3), a 37x45-mm mass
lesion in the right upper lobe of the lung (SUVpax: 11.7)
and increased 15x17-mm focal FDG uptake in the
lymph node (SUVpax: 22.0) along with infiltration in
the left upper paratracheal region were detected on
PET/CT. Since the lesion in the right upper lobe was
defined as a squamous cell carcinoma by transthoracic

L

Figure 3. An 18x14x20-mm high-metabolic nodular lesion at
right lateral surface of trachea.

Figure 4. An increased (15x17 mm) focal fluorodeoxyglucose uptake in lymph node (SUVax:
22.0) along with infiltration in left upper paratracheal region.

SUVmax: Maximum standard uptake value.
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biopsy, the patient was evaluated as N3-positive and
received chemoradiotherapy. It was remarkable in
the control PET/CT that the primary malignant mass
lesion had complete metabolic response to treatment,
while the lymph node showed resistance (SUVpyax: 17)
(Figure 4). Therefore, the patient was re-evaluated and
lymph node was removed by cervical incision. The
frozen section result was compatible with a parathyroid
adenoma and the patient underwent right thoracotomy
upper bilobectomy for lung carsinom.!”

An adenoma was localized in the anterior
mediastinum in seven patients and in the middle
mediastinum in four patients. The mean diameter
calculated by taking into account the longest diameter
of parathyroid adenomas was 21.1 mm. The drainage
durations were as follows: two patients who underwent
median sternotomy had a mean drainage time of
3.5 days, it was five days for a patient who underwent
thoracotomy, 1.2 days for three patients who underwent
VATS, and 0.6 days for five patients who underwent
RATS. No complications were seen in any of the
patients.

DISCUSSION

Currently, most parathyroid adenomas can be
easily excised by cervical approach. Excision of
ectopic mediastinal adenomas requires transsternal or
transthoracic approach and is the interest of thoracic
surgery. Sternotomy and thoracotomy, which were
the standard approaches in the past, are morbidity-
increasing methods on their own. Russell et al.®
reported a morbidity rate of 29% in 38 patients who
underwent median sternotomy. Also, in other series,
complications such as pleural effusion, subclavian vein
thrombosis, recurrent nerve paralysis, chondritis and
chylous fistula, and prolonged hospital stay exceeding
10 days have been reported.’*!%

Today, parathyroidectomy with VATS and RATS
provides certain advantages such as less postoperative
pain, less complications, shorter hospitalization time,
shorter time to return to daily activities, and improved
cosmetic results. Thoracoscopic approach was first
established in 1994 by Prinz et al.”! and it has become a
commonly used method for the excision of mediastinal
parathyroid adenomas today. Alesina et al."! reported
that the mean operation time was 90+53 min in
seven patients who underwent thoracoscopy for
mediastinal parathyroid adenoma and all procedures
were completed thoracoscopically. In a meta-analysis
in which 58 thoracoscopic parathyroidectomy cases
were examined, the success rate was reported as 98%.
In the light of these findings, it can be speculated
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that thoracoscopic parathyroidectomy is a safe and
applicable method. In our study, two patients who
underwent excision of parathyroid adenoma with
VATS had full resection, and no complications were
encountered with excellent cosmetic results.

Over the last two decades, RATS has been
introduced in the practice of thoracic surgery. The
implementation of the minimally invasive surgery with
high technology have surgical tools with the maneuver
capacity of a human wrist, filtration of the physiological
tremor (6-Hz motion filter), good dissection capacity
in hard-to-access fields, three-dimensional imaging
possibility, and 10x magnification capacity.”>'>!* The
main advantage of RATS is that it provides access to
deep and narrow areas through highly maneuverable
instruments, where exploration and access are difficult
even in open surgeries. Compared to other approaches,
RATS is a superior method in the incisions of the
highly narrow mediastinal lesions where vital organs,
vena cava superior, brachiocephalic vein, phrenic
nerves, and vagus nerve are located.'™ However, it
cannot be used extensively due to its high cost and
inaccessibility. Therefore, the number of surgeons
and centers having the opportunity to gain experience
is still limited. However, as the competition in the
robotics industry gets hotter, this trend may change,
as well.¥

The first robot-assisted mediastinal
parathyroidectomy was performed by Bodner et
al.™ in 2004 and no detailed series are available
yet. To the best of our knowledge, there is no
study comparing RATS to other methods. In their
series including five cases, Ward et al.®! reported no
morbidity and mortality where they performed RATS
parathyroidectomy, and found that calcium and PTH
levels decreased effectively. In our study, five patients
who underwent robotic mediastinal parathyroid
adenoma excision had a mean hospital stay length
of 2.6 days, a drainage duration of 0.6 days, and a
drainage amount of 116 mL. All our patients achieved
complete cure.

In our study, we found no significant difference
in the clinical results of surgeries performed with
VATS and RATS. However, this may be due to the
limited number of patients in our study. In the future,
it may be possible to make a healthy comparison as
the number of cases undergoing minimally invasive
surgery increase. Currently, surgeons should comply
with their own and their institutions’ experience and
the availability of the equipment in deciding which one
of the minimally invasive method they would choose.
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Despite all the advantages of minimally invasive
surgery, its success still depends on the correct
localization of adenoma. It is not easy to differentiate
adenoma from the surrounding tissues intraoperatively
and, particularly, in small-sized adenomas, exploration
is even more difficult. The combined use of US
and Technetium (99mTc)-sestamibi scintigraphy
preoperatively increases the sensitivity in determining
the localization up to 95%. In addition, perioperative
frozen section analysis and intraoperative PTH level
testing increase the chance of success.

The half-life of PTH in a patient with normal renal
functions ranges from 1.5 to 21.5 min.'"' Achieving at
least 50% reduction in PTH levels preoperatively and
after excision indicates a successful operation.!'’!]
The PTH monitoring has been also proven to prevent
failure in minimally invasive parathyroid surgery
and unnecessary reexplorations.?” However, it should
be kept in mind that there may not be a significant
decrease in patients with normal or slightly elevated
PTH levels.

The success of frozen section analysis has been
reported as 99.2% in differentiating parathyroid
tissue from other tissues.?!’ However, it should be
remembered that the pathologist can distinguish
between adenoma and hyperplasia only when all
glands are visualized as large and hypercellular.

The method, which stands out in non-surgical
approaches, causes ischemia of the tissue by
angiographic injection of the contrast material to the
vessel which roughly feeds parathyroid adenoma.
This method can be attempted in patients who are
not suitable for surgery.”” However, the failure rate
of ablation angiography is about 40% and is not safe
enough. In addition, tissue samples cannot be obtained
for histopathological examination with this method.

Surgical failure leads the patient to re-do surgeries
and may cause morbidity. Therefore, accurate
preoperative localization studies should be conducted
with precision and the surgical approach for each
individual patient should be determined according to
these studies. Minimally invasive surgeries, now as
standard, should be considered as a priority. However,
some tumors may not be still suitable for removal by
minimally invasive techniques.

In our series, the mean diameter of parathyroid
adenomas was 21.1 mm. Using robotic surgery, we
noticed that although the mean diameter was <2 cm,
all of them were resected successfully which could be
attributed both to accurate localization studies and to
the precise dissection ability of robotic surgery.

In conclusion, minimally invasive approaches
such as video-assisted thoracoscopic surgery and
robot-assisted thoracic surgery are safe and effective
approaches for the excision of mediastinal parathyroid
adenomas. Preoperative anatomical localization
studies, intraoperative frozen section analysis, and
PTH monitoring are the major factors which affect the
surgical success.
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