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Thoracoscopic parathyroidectomy:
a 22-year experience
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Parathyroidectomy is the method of choice for the
treatment of primary hyperparathyroidism (pHPT).
Removal of hyperfunctioning parathyroid glands pro-
vides long-term cure. Nevertheless, some cases pres-
ent surgical challenges particularly those involving
parathyroid adenomas of ectopic localization. The rate
of mediastinal parathyroid adenomas is 2—4 % of all
cases as described in the literature [1]. It is still unclear,
if ectopic parathyroid are more prone to develop func-
tional autonomy. The true prevalence of supernumer-
ary mediastinal glands according to studies on patients
with secondary (renal) hyperparathyroidism (sHPT)
accounts up for 1% [2].

In some cases of mediastinally located parathyroid
glands, they can be removed via cervical incision,
including use of mediastinoscopy, though the defini-
tive criteria have not been developed. However, up to
2.3 % of ectopic parathyroid gland are situated within
the aortopulmonary window [3] and, therefore, cannot
be removed from cervical approach. This also applies to
deeply mediastinal intrathymic glands. For many years,
open sternotomy remained the only treatment option
for such patients but was associated with significant
morbidity. First performed by Prinz in 1994 [4], thora-
coscopic parathyroidectomy has gained significance as
the preferred surgical method for low-situated medi-
astinal parathyroid adenomas. In our previous report
[5] along with other series [6—16] it has been shown
that this approach is feasible, demonstrating a short
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hospital stay and a low complication rate compared to
open sternotomy. Nevertheless, data of this method
remain scarce due to the rarity of this condition. We
continue to expand our series of cases of thoracoscopic
parathyroidectomy to describe our experience and
reveal the associated difficulties and prospects.
Objective — to assess the feasibility and safety of
thoracoscopic parathyroidectomy in a larg cohort.

MATERIALS AND METHODS

During this study, the medical records of 25 patients
who underwent thoracoscopic parathyroidectomy
between August 2002 and December 2024 were ret-
rospectively analyzed. Preoperative and postoperative
biochemical data, histopathological reports, and surgi-
cal protocols were reviewed. Imaging data were also
retrospectively assessed when available (16 patients);
for the remaining cases, relevant information from medi-
cal documentation was included. Of the 25 patients, 14
were male and 11 were female, with a median age of 60
years (range: 27—77 years). Fifteen patients underwent
the procedure as a primary surgery for primary hyper-
parathyroidism (pHPT), seven had persistent pHPT, one
had recurrent pHPT, and two were treated for recurrent
secondary hyperparathyroidism (sHPT). Two patients
had a coronary bypass operation in the anamnesis, while
others had no history of previous thoracic surgeries. The
median preoperative parathyroid hormone (PTH) level
was 200 pg/ml, with a range from 66 to 1800 pg/ml.
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Among patients with pHPT, the median serum calcium
level was 3.0 mmol/L (range: 2.36—3.65 mmol/L).

In all cases, the lesions were not detectable by pre-
operative ultrasound. A total of 18 patients demon-
strated positive findings on (99m)Tc-sestamibi (MIBI)-
scintigraphy. Among them, 13 had the localization
confirmed by 4D Computed tomography (CT), while 5
did not undergo 4D CT. Of these 5 patients, localization
was confirmed by magnetic resonance imaging (MRI)
in 3 cases, by 11C-Methionine PET/CT in 1 case (with
a negative MRI), and by 18F-Choline PET/CT in 1 case.
In the group of 3 patients with negative MIBI imaging,
localization was confirmed by 4D CT in 2 cases and by
18F-Choline Positron emission tomography (PET/CT)
in 1 case (with a negative MRI). Among the 4 patients
who did not undergo MIBI imaging, localization was
confirmed using different modalities: 1 case with 4D
CT, 1 with 11C-Methionine PET/CT, 1 with 18F-Choline
PET/CT after negative 4D CT, and 1 with a combination
of MR, 4D CT, and 11C-Methionine PET/CT.

All the operations were performed under general
anaesthesia, with a use of a double-lumen endotrache-
al tube. Patients were placed in the lateral (n=16) or
supine position (n=10). Usually, the procedures need-
ed two 5-mm trocars and one 10-mm port, an a 5-mm
30 optic. The dissection started using a monopolar
hook to open the mediastinal pleura according to pre-
operative imaging and respecting the phrenic nerves.
The vascular pedicle was treated by resorbable clips
or — since 2008 — using bipolar coagulation. In cases
with clear visualisation of the parathyroid gland, com-
pletely thymectomy was not routinely performed. After
mobilization, the specimens were placed in a plastic
bag and removed through the 10mm port site. Except
one case with a parathyroid adenoma in the retro-
esophageal position, no drain was used. Intraoperative
PTH levels were measured 15 minutes after removal. In
most cases, surgeries were completed before the blood
test results were obtained, with exceptions made in
selected cases.

RESULTS

A total of 26 thoracoscopic operations were per-
formed, with 20 from the left side and 6 from the right
side of the thorax. Among these, one patient under-
went surgery during pregnancy (16th week of gesta-
tion). The median duration of surgery was 60 minutes
(range: 20—320 minutes). The size of the removed
glands ranged from 9 to 35 mm with a median size of
20 mm. In 8 cases, the duration of surgery exceeded 120

minutes, all of which involved lesions located within
the thymus in the anterior mediastinum. A significant
negative correlation was observed between the size of
the lesion and the duration of surgery (p =0.039).

In 17 cases, the hyperfunctioning glands were located
in the anterior mediastinum, embedded within the thy-
mus. The distance from the lower pole of the imaging-
suspected lesion to the jugular incisure ranged from
28 mm to 68 mm, with a median distance of 55 mm.
Of those, one patient with a history of aortocoronary
bypass operation had an adenoma that was situated
exactly near the central anastomosis of the aortocoro-
nary bypass vein graft. Four cases involved truly ectopic
parathyroid glands. One gland was located in the aorto-
pulmonary window (Fig. 1), while two were near the aor-
topulmonary window, lateral to the aorta on the surface
of the pulmonary trunk. Another gland was paracardial,
situated on the right side of the pulmonary trunk (Fig. 2).

Fig. 1. 4D CT scan of an adenoma in the aortopulmonary
window

Fig. 2. PET-CT scan of an adenoma in the paracardiac position
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Additionally, there was one rare case of a deep (distance
from jugular incisure — 50 mm) retroesophageal para-
thyroid adenoma. The known positions of removed
parathyroids are schematically depicted on the Fig. 3.

o Anterior mediastinum (n = 20)
O Aortopulmonary window (n = 3)

. Paraoesophageal (n =1)
CIID Conversion to cervical (n=1)

@ Thoracoscopic reoperation (n = 1)

The overall primary success rate was 84.6 %, with
four cases in which no hyperfunctioning parathyroid
tissue was thoracoscopically removed (Table). In one
case, the initial thoracoscopic procedure failed to
clearly identify the parathyroid tissue, leading to a thy-
mectomy. The resected tissue was later confirmed to
be mediastinal lymph nodes. However, the patient was
successfully reoperated by thoracoscopy one year later.
The adenoma was located in the anterior mediastinum
within the thymus (Fig. 4). In another patient with
severe mediastinal adhesions due to coronary bypass
surgery the approach was converted successfully to
cervical (Fig. 5). Two other patients had biochemically

Fig. 3. Localisation of mediastinal parathyroid glands

Fig. 4. 4D CT scan of an adenoma which required
a thoracoscopic reoperation

Table

Characteristics of four primary cases without parathyroid tissue
in the thoracoscopically removed pathological specimens

Patientsage,  pycease 4DCT MIBI PET-CT Mediastinal Comment
years/Gender localisation
62/Female oHPT + + _ Anterior mediastinum,  Cured aftgr thoracoscopic
thymus re-operation
History of aorto-coronary
73/Male oHPT _ . ('€ methionin} Anterior mediastinum, bypas:s—surgery, mgdlatlnal
thymus adhesions, conversion and
cure by cervical approach
41/Female Persistent pHPT - - + ('®F-choline) Not Fonflrmed Postop: PTH T, Ca normal
by histology
77/Female Recurrent pHPT - + + ("8F-choline) et Fonflrmed Postop: PTH T, Ca normal
by histology
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mild disease, with slightly elevated PTH levels. In one
case the operation resulted in normalized calcium
levels despite persistent elevated PTH, possibly due
to alteration of hyperfunctioning parathyroid tissue
caused by mediastinal dissection. The other patient
had received calcimimetics preoperatively, exhibited
normocalcemia at the time of surgery and after the
operation. A retrospective review of PET-CT imaging
revealed two suspected lesions: one in the anterior
mediastinum and another near the pulmonary trunk.
Both were found to be anthracotic lymph nodes (Fig. 6).

There was no conversion to sternotomy or thora-
cotomy. Mortality was zero and no major complications
occurred. Median postoperative hospital stay was 2 days,
7 patients stayed for 3 days postoperatively. Two more
patients stayed for 5, and one for 6 days, due to local

Fig. 5. PET-CT scan of an adenoma required a conversion to
cervical approach

subcutaneous emphysema and moderate pleural effu-
sion, respectively. No readmissions were registered. The
complication rate was 4.2 % including one case of chylo-
thorax cured by retroperitoneoscopic ligation of the tho-
racic lymphatic duct[17]. Notably, exactly this patient had
a sternotomy before and required conversion to a cervical
approach. One more patient suffered from a phrenic
nerve palsy resolving spontaneously in 3 months.

DISCUSSION

In our series, thoracoscopic parathyroidectomy
proved to be a valid and safe method of parathyroid-
ectomy. Most patients had a postoperative hospital
stay of no more than three days. Follow-up examina-
tions did not reveal any complications that would
significantly impact the postoperative recovery period.
Notably, the cases requiring prolonged hospital stay
due to medical reasons occurred in 2002 and 2003,
likely reflecting the initial learning curve for the pro-
cedure. The tendency of shortening of the length of
hospital stay underlines the safety of procedure, along
with one known report of a performed thoracoscopic
parathyroidectomy as an outpatient surgery [18]. No
cases of recurrent laryngeal nerve palsy were observed,
despite the majority of operations being performed
via left-sided thoracoscopy. This highlights the safety
of the approach, even without routine intraoperative
nerve monitoring (IONM). While IONM is not com-
monly used in this procedure, it could be a valuable
adjunct, enabling better mapping of motor nerves,
such as the recurrent laryngeal [19] and phrenic nerves,
as we have encountered one case of temporary phrenic
nerve palsy. However, it is important to emphasize that

Fig. 6. PET-CT scan of the lesions suspected for a hyperfunctioning parathyroid in one of the cases without parathyroid tissue
in the pathological specimen: lesion in the anterior mediastinum (A), lesion in the anterior mediastinum (B)
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all surgeries were performed by experienced endocrine
surgeons with substantial expertise in thoracic surgery.
This expertise likely contributed to the low complica-
tion rates, though other rare complications should be
considered in surgical planning.

The primary cure rate was 84.6 %, with four cases
in which no hyperfunctioning parathyroid tissue was
thoracoscopically removed, is very similar to that in the
some previous studies [6, 7, 14, 16], though the largest
series to date, reported by Makey et al., comprised 24
thoracoscopic cases with 96% primary cure rate and
additionaly 4 robotic-assisted thoracoscopic operations
with 100% cure rate [12], along with smaller series
with the same excellent results [9]. Nonetheless, it is
worth noting that no morbidity was associated with
these unsuccessful procedures, which contrasts favor-
ably with the acknowledged risks of repeat cervical
surgeries. Even after unsuccessful surgery, minimally
invasive reoperations were possible via thoracoscopic
or transcervical approaches. This may be particularly rel-
evant for patients with secondary hyperparathyroidism
or familial forms of pHPT, who may require subsequent
neck surgeries. Thus, the indications for thoracoscopic
surgery should not be strictly limited to cases with
glands located in the lower mediastinum. The variety
of thoracic localizations successfully addressed in this
study including anterior and posterior mediastinum,
paracardial areas, and the aortopulmonary window
highlights the versatility of the thoracoscopic approach.

An unexpected observation in our cohort was the
predominance of male patients in the subgroup of pHPT
patients, which contrasts with the typical gender distribu-
tion in pHPT. One potential explanation is that anatomi-
cal factors often lead to female patients being selected
for transcervical operations in cases of borderline-low
gland localization within the thymus tongue. However,
this does not fully explain why three out of four patients
with aortopulmonary glands were male. This raises the
possibility of a constitutional predisposition in males to
develop mediastinally located parathyroid adenomas.
While defining an objective cutoff for gland depth is
challenging, thoracoscopic surgery remains a viable and
effective treatment option for these cases.

CONCLUSIONS
In summary, thoracoscopic parathyroidectomy is
a safe and effective method for managing mediastinal
parathyroid adenomas. The procedure offers significant
advantages, including short hospital stays and low com-
plication rates, compared to open approaches. Despite

challenges in intraoperative localization, this method
provides a versatile and minimally invasive option for
patients with mediastinal parathyroid adenomas.
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ABSTRACT
Thoracoscopic parathyroidectomy (TP) is a preferred
approach to the treatment of hyperparathyroidism
(HPT), caused by hyperfunctioning parathyroid glands
located in mediastinum, though the data on its feasibility
and safety are scarce, due to the rarity of this condition.
Objective — to assess the safety and feasibility of

thoracoscopic parathyroidectomy.

Materials and methods. A retrospective cohort
included 25 patients (14 male, 11 female) of primary
thoracoscopic parathyroidectomy performed in Kliniken
Essen-Mitte and Wuppertal Helios Hospital from August
2002 to December 2024. Out of the patients included in
the study, 15 patients underwent TP as their initial opera-
tion for primary HPT (pHPT), 7 patients had persistent
pHPT after cervical operations, one — recurrent pHPT,
and two — recurrent secondary HPT. Median age was
60 years (range: 27—77 years). The mediastinal location
of the parathyroid was suspected by (99m)Tc-sestamibi
(MIBI)-scintigraphy in 18 cases, five cases were MIBI-
negative, and in two cases, no MIBI-scintigraphy was
performed. In all cases, parathyroid localization was con-
firmed by 4D Computed tomography (CT) scan (n=17),
magnetic resonance imaging (MRI) (n=3) or Positron
emission tomography (PET-CT) (n=5). Pre- and postop-
erative levels of serum calcium and parathormone, his-
topathological reports, and surgery protocols were ana-
lyzed. Intraoperative parathyroid hormone (PTH) level
was measured with a rapid assay to confirm the success
of the procedure 15 minutes after resection.

Results. During the investigated period, 26 thoraco-
scopic operations were performed. Overall success rate
was 84.6 % as in 4 cases no hyperfunctioning parathy-
roid tissue was thoracoscopically removed. In the first
case, a cervical approach was required; in the second
one, the patient was reoperated thoracoscopically one
year later; in the third case, the operation resulted
in the normalization of serum calcium level despite
the absence of parathyroid tissue in the pathological
specimen. In one more case, the patient demonstrated
postoperatively elevated PTH level with normal serum
calcium level. Median duration of operations was 80
minutes (range: 20—320 minutes). No perioperative
deaths or major complications occurred. No conversion
to sternotomy or thoracotomy was performed. A com-
plication rate was 4.2 %, including one case of chylo-
thorax, followed by a successful retroperitoneoscopic
ligation of the thoracic lymphatic duct, and one case of
temporary phrenic palsy. Median postoperative hospi-
tal stay was 2 days (range 2—6 days). No readmissions
due to any reasons after discharge were registered.

Conclusions. Thoracoscopic parathyroidectomy is
safe and feasible, being the optimal treatment option
in most cases of mediastinal parathyroid adenomas.
However, it requires precise preoperative localization to
guarantee the success of the treatment.

Keywords: hyperparathyroidism, parathyroid glands,
mediastinum, thoracoscopic parathyroidectomy.
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PE3IOME

TopakockoniuyHa napaTnpeoigeKkTomis:
22-piyHuUn pocBif
A. bysaHakos’, I1. ®. AneciHa "2,
M. Knaseea' 2, M. K. Banby '

"lMpomecmanmceki kniHiku EcceH-Mimme, Eccer, Himey4yuHa
2Kninika «lenioc», Bynnepmarns, HimeuyduHa

TopakockoniyHy napatupeoigektomito (TT1) po3srnsa-
JaloTb AK Kpawwun nigxig Ao NikyBaHHA MEpPBUHHOMO
rineprnapaTnpeosy, CpUYNHEHOro rinepdyHKLieo npu-
WUTOMNOAIGHNX 335103, PO3TALLOBAHMX Y CEPEROCTIHHI.
[aHnx npo il gouinbHicTb i 6e3neyHicTb HelOCTaTHLO
yepes He3HaYHy YacToTy LibOro 3aXBOPIOBAHHS.

Meta po60Tu — oUiHUTK 6e3MeYHiCTb | AOLINbHICTb
NpoBefeHHA TOPaKOCKONIYHOI MapaTupeoigeKToMmil.

Marepianu Ta metoaun. lNpoBeaeHo peTpocnek-
TUBHUIM aHani3 gaHux 25 nauieHtiB (14 yonosikis, 11
XiHOK), Akum 6yna nposegeHa TM y Kliniken Essen-
Mitte Ta Wuppertal Helios Hospital y nepiog i3 cepnHsa
2002 p. go rpyaHa 2024 p. Ik noyaTKoBy onepauito
3 npvBoAy nepBUWHHOro rinepnapartupeosy Tl npo-
BefeHo 15 nauieHTam. Y 7 naui€eHTIB 3apeecTpoBaHO
rinepnapatupeos, Wo MNepcucTye, nicna onepadii Ha
Wwunrdi maTtky, y 1 — rinepnapatnpeos, Wo peuuaunsye,
y 2 — BTOpUHHUN rinepnapaTnpeos. CepedHin BiK
XBOPUX CTaHOBUB 60 pOKiB (giana3oH: 27—77 pokiB).
MepiacTnHanbHe po3TawWyBaHHA NPULLKUTONOLIGHOT
3aN031 3anifgo3peHO Npu MPOBeAEHHI MeTOKCU-i30-
6yTun-isonitpun (MIBI)-cunHTUrpadii y 18 Brunagkax.
Y 5 nauieHTiB nokasHukm MIBl-cunHTorpadii 6ynu Hera-
TuBHI, y 2 MIbl-cuuHTUrpadito He npoogunu. Y BCix
BMMajKax nokanisauia npuwmtonogioHoi 3anosun byna
nigTBepaXeHa KoMM'loTepHOI0 Tomorpadielo B pexu-
Mi 4D (n=17), MarHiTHO-pe30oHaHCHO Tomorpadi-
€0 (n=3) abo NO3UTPOHHO-EMICINHOIO KOMIM'IOTEPHOIO
Tomorpadieto (n=5). lNpoaHanizoBaHO MNOKa3HWKM
CMPOBATKOBOrO KanblLilo Ta MapaTropMoHy A0 Ta nicna

Jama HaoxooxeHHA 0o pedakyii 25.09.2024 p.
Jama peuer3sysaHHsa 29.11.2024 p.
Jama nidnucarHa cmammi 0o Opyky 02.12.2024 p.

onepadii, ricTonaTonoriyHi 3BiTM N NPOTOKO/K OnepaLiii.
[HTpaonepauinHMi piBeHb NapaTropMOHY BMMIpIOBanu
3a JOMOMOrO LWBMAKOFO aHanisy, wob niareepantu
epeKTUBHICTb Npouenypu Yyepes 15 xB nicna pesekxduii.

Pesynbratn. 3a gocnigKyBaHuUn nepiog BUKOHAHO
26 TOPaKOCKOMiYHMX onepauin. 3araibHUA MOKa3HUK
epeKTUBHOCTI onepauin cTaHoBMB 84,6 %, OCKINbKU
B 4 BMMagKkax TOPAKOCKOMIYHO He BUAANANN TKAHUHY
NPULWMTONOAIGHOI 3a103W, WO rinepdyHKLUIOHYE. Y nep-
LIoMy BMMNaZKy NOTPibeH 6yB LWNAHUIA OCTYN, y APYroMy
yepes pik NpoBeAeHO MOBTOPHY onepaLilo 3 TOpakoC-
KoniyHMM nigxodoMm, y TpeTboMy BMUMNAAKy onepauis
cripuyaAna Hopmarisauii piBHA KanbLito B CMpOBaTLi KPOBi,
He3BaX<aloun Ha BiACYTHICTb TKaHVWHW MPULLATONOAIG-
HOI 3a11031 B LUMTONIOrIYHOMY npenapari, y YeTBepTomy
BMMaZKy 3apeecTpoBaHO nicnAonepadinHe nigBULLEHHA
PiBHA NapaTropMOHYy 3a HOPManbHOMO BMICTY KanblLiilo
B cupoBaTLi KpoBi. CepefHa TpMBanicTb onepawin cTa-
HoBumna 80 xB (20—320 xB). [MicnaonepauiHMx BUNagKis
CMepTi abo Cepro3HUX YCKNagHeHb He 3adikcoBaHoO.
Bunagkis npoBefeHHA cTepHOTOMIT abo TopakoToMii
He 6yno. YacTtoTa ycknafiHeHb cTaHoBua 4,2 %, 30Kpe-
Ma OfVH BMMAZOK XiSIOTOPAKCY 3 HAaCTYMHMM YCMilLHAM
peTponepmuTOHEOCKOMNIYHMM NepeB’A3yBaHHAM IPyaHOI
niMpaTUYHOI NPOTOKM Ta OAUH BMMNAZOK TUMYACOBOIO
AiadparmanbHoro napanivy. CepefiHa TpuBanictb nicna-
onepauinHoro nepebysaHHA B NikapHi cTaHOBUAA 2 OHI
(Big 2 po 6 gHiB). MOBTOPHMX rocniTanisauin 3 6yab-AKKX
NPWYUH NiCNA BUNNCKX He 3ape€eCTPOBaHO.

BucHoBKIN. TopakockoniyHa napaTtupeoifeKkTomis
€ 6e3neyHolo Ta AOLINBbHOID, OCKINbKY € ONTUMaNbHUM
BapiaHTOM JliKyBaHHA B 6iflbLIOCTI BMNaAKiB MeaiacTu-
HaNbHOI aieHoMM NpuUKUTOoNoaibHUX 3ano3, ane noTpe-
6ye TOUHOro BM3HAUYeHHA JoonepauiHoi NoKanisauii,
o6 rapaHTyBaTH yCMix NikKyBaHHA.

KniouoBi cnoBa: rinepnapatnpeos, NpuwmuTonogioHi
3251031, cepedoCTiHHA, TOPaKOCKOoMiYHa napaTupeois-
eKToMis.
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