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SAZETAK

Uvod/Cilj: Vecina ektopicno lokalizovanih medijastinalnih paratireoidnih Zlezda
(EMPTZ) moze se uspe3no ukloniti cervikalnim pristupom, ukljuéujui i paratireoidne
7lezde (PTZ) smestene u gornjem medijastinumu. Medutim 1% — 3% pacijenata sa
hiperparatireoidizmom (HPT) zahteva grudno hirur3ki pristup. Uspeh hirurskog lece-
nja zavisi od $to preciznije preoperativne lokalizacije EMPTZ-a i izbora odgovarajuceg
pristupa. Kod ove grupe pacijenata video asistirana torakoskopska ekscizija (engl.
video-assisted thoracoscopic surgery — VATS) EMPTZ-a se moze koristiti kao pouzdana
i bezbedna metoda, kako bi se izbegla potreba za otvorenom hirurgijom, kao i zbog
drugih prednosti. Prikazujemo prvih 11 pacijenata sa EMPTZ-om koji su uspesno ope-
risani na Klinici za grudnu i kardiohirurgiju Vojnomedicinske Akademije (VMA). Nema
izvestaja o prethodnim VATS resekcijama EMPTZ-a u Srbiji.

Materijali i metode: Na Klinici za grudnu i kardiohirurgiju Vojnomedicinske akade-
mije, u periodu izmedu marta 2014. i oktobra 2022. godine, video asistiranim tora-
koskopskim hirurskim pristupom (VATS) je operisano 11 pacijenata sa ektopicno loka-
lizovanim medijastinalnim paratireoidnim Zlezdama. Svi pacijenti su imali biohemijski
dokazan hiperparatireoidizam (poviSene serumske vrednosti kalcijuma i paratireoid-
nog hormona). Za preoperativno utvrdivanje lokalizacije ektopicnih Zlezda, koricene
su: kompjuterizovana tomografija grudnog kosa, Tc-99m sestamibi scintigrafija parati-
reoidnih Zlezda i kompjuterizovana tomografija emisijom pojedinacnog fotona (engl.
single photon emission computed tomography — SPECT).

Rezultati: Uspesno je izvriena ekscizija svih EMPTZ-a VATS pristupom. Nije bilo
potrebe za otvorenim grudno-hirurskim pristupom (sternotomija ili torakotomija).
Prosecna duZina trajanja operacije je iznosila 80 minuta (od 34 do 150 min), a pro-
secna duzina hospitalizacije je bila 7 dana. Kod jednog bolesnika je dolo do razvoja
infekcije operativne rane.

Zakljucak: Ektopicno lokalizovane medijastinalne paratireoidne Zlezde mogu biti
bezhedno i uspesno ekscidirane koris¢enjem VATS pristupa, ¢ime se izbegava klasi¢no
otvaranje grudnog kosa. VATS obezbeduje dobru vizualizaciju tumora, malu traumu
tkiva, kratko vreme trajanja operacije, kratko vreme bolnickog lecenja, malu ucesta-
lost komplikacija i dobar kozmeticki efekat.

Kljucne reci: video asistirana torakoskopska hirurgija, hiperparatireoidizam, eksci-
zija paratireoidnih Zlezda, ektopicne paratireoidne Zlezde
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ABSTRACT

Introduction: The majority of mediastinal ectopic parathyroid glands (MEPTG)
can be successfully removed through the cervical approach, including parathy-
roid glands (PTG) located in the upper mediastinum. However, 1% — 3% of pa-
tients with hyperparathyroidism (HPT) require the thoracic surgical approach.
The success of surgical treatment depends on the precise preoperative localiza-
tion of MEPTGs and on the choice of the appropriate approach. In this group of pa-
tients, video assisted thoracoscopic excision of MEPTGs can be used as a reliable
method, in order to avoid open surgery, but also because of its other advantages.
We present the first 11 patients with MEPTGs who were successfully surgically
treated at the Clinic for Cardiothoracic Surgery of the Military Medical Academy
(MMA). Previous video assisted thoracoscopic resections in Serbia have not been
reported.

Materials and methods: Between March 2014 and October 2022, 11 patients
with biochemically proven hyperparathyroidism were surgically treated at the
Clinic for Cardiothoracic Surgery of the MMA. MEPTGs were identified preoper-
atively with a Tc-99m sestamibi scan, a (T scan of the chest, and single photon
emission computed tomography (SPECT).

Results: All MEPTGs were successfully excised using video assisted thoracoscopic
surgery (VATS). There was no need for an open thoracic surgical approach (ster-
notomy or thoracotomy). The average length of the surgery was 80 minutes (be-
tween 34 and 150 minutes). The average length of hospitalization was 7 days.
Postoperative wound infection occurred in one patient.

Conclusion: MEPTGs can be safely and successfully excised using VATS, thus
avoiding classical chest opening. VATS provides good visualization of the tumor,
low tissue trauma, short duration of surgery and hospitalization, a low rate of
complications, and a good cosmetic/aesthetic effect.

Keywords: video-assisted thoracoscopic surgery, hyperparathyroidism, excision
of parathyroid glands, ectopic parathyroid glands
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uvoD

Prvu uspesnu paratireoidektomiju izveo je, 1925. go-
dine, Feliks Mandel, kao bilateralnu eksploraciju vrata
[1]. Indikacije za paratireoidektomiju su primarni i se-
kundarni hiperparatireoidizam (HPT). Paratireoidne
Zlezde (PTZ) se nalaze na vratu i naj¢esce ih ima Cetiri.
Priblizno 15% - 20% pacijenata kod kojih je indikovana
paratireoidektomija ima ektopi¢no lokalizovane pa-
ratireoidne Zlezde [2,3]. Ektopic¢na lokalizacija Zlezda
je posledica njihovog embrionalnog razvitka. Gornje
paratireoidne Zlezde se razvijaju iz ¢etvrte faringealne
kese, dok donje paratireoidne Zlezde nastaju iz trec¢e
faringealne kese. Zbog toga, tokom embrionalnog ra-
zvitka, nize paratireoidne zZlezde prelaze vecu udalje-
nost da bi dosle u svoj uobicajeni anatomski polozaj.
Sledstveno, njihova ektopic¢na lokalizacija je dvostruko
cesca. Posto se timus takode razvija iz trece faringealne
kese, ektopi¢no lokalizovana donja PTZ se ¢esto moze
naci u samom timusu ili oko timusa. Kada je gornja PTZ
ektopi¢no lokalizovana, obi¢no se nalazi pored jednja-
ka, traheje, stitne zlezde i velikih krvnih sudova [4-11].
Vecina ektopi¢no lokalizovanih PTZ-a se moze ukloni-
ti cervikalnim pristupom, ukljucujuci i paratireoidne
Zlezde koje se nalaze u gornjem medijastinumu. Me-
dutim, 1% - 3% pacijenata sa ektopi¢no lokalizovanim
medijastinalnim paratireoidnim Zlezdama (EMPTZ)
iziskuje grudno hirurski pristup [4-7,12]. Danas se sve
¢esc¢e koriste minimalno invazivne tehnike, kako bi
se minimizovala trauma tkiva i smanjile komplikacije
operativnog le¢enja. Uspeh hirurskog le¢enja prven-
stveno zavisi od $to preciznije preoperativne lokaliza-
cije EMPTZ-a i izbora odgovarajuceg pristupa. Kod ove
grupe pacijenata video asistirana torakoskopska eksci-
zija (engl. video-assisted thoracoscopic surgery — VATS)
EMPTZ-a se moze koristiti kao pouzdana i bezbedna
metoda, kako bi se izbegla potreba za otvorenom hi-
rurgijom, kao i zbog drugih prednosti.

MATERIJALI | METODE

U periodu od marta 2014. godine do oktobra 2022. go-
dine, na Klinici za grudnu i kardiohirurgiju Vojnomedi-
cinske akademije (VMA), hirurski je leCeno 11 pacijena-
ta sa biohemijski dokazanim hiperparatireoidizmom.
Cetiri pacijenta su imala primarni hiperparatireoidi-
zam, $est pacijenata je imalo sekundarni hiperparatireo-
idizam, a jedan pacijent je imao tercijarni hiperparatire-
oidizam. Kod 7 pacijenata je prethodno uradena subto-
talna paratireoidektomija cervikalnim pristupom (6 pa-
cijenata sa sekundarnim i jedan pacijent sa tercijarnim
hiperparatireoidizmom). Preoperativno, svi pacijenti su
imali poviSen nivo paratireoidnog hormona (PTH), dok
su dva pacijenta imala povisen nivo kalcijuma u serumu.
Jedan pacijent je imao smanjen nivo serumskog fosfora.

INTRODUCTION

The first successful parathyroidectomy was performed
in 1925 by Felix Mandel, as a bilateral neck exploration
[1]. Indications for parathyroidectomy are primary and
secondary hyperparathyroidism (HPT). Parathyroid
glands (PTG) are located in the neck and, most often,
there are four of them. Approximately 15% - 20% of
patients in whom parathyroidectomy is indicated have
ectopically localized PTGs [2,3]. Ectopic localization of
glands is a consequence of their embryonic develop-
ment. The upper PTGs arise from the fourth pharyn-
geal pouch, while the lower PTGs arise from the third
pharyngeal pouch. Therefore, during embryonic de-
velopment, the lower PTGs travel a greater distance to
reach their usual anatomical position. This is why, their
ectopic localization is twice as likely. Since the thymus
also develops from the third pharyngeal pouch, an ec-
topically localized lower PTG can commonly be found
in the thymus itself or around the thymus. When an
upper PTG is ectopically localized, it is usually locat-
ed next to the esophagus, trachea, thyroid gland and
large blood vessels [4-11]. Most ectopically localized
PTGs can be removed through the cervical approach,
including PTGs located in the upper mediastinum.
However, 1% - 3% of patients with mediastinal ecto-
pic parathyroid glands (MEPTG) will require a thorac-
ic surgical approach [4-7,12]. Nowadays, minimally
invasive techniques are used more often, in order to
minimize tissue trauma and reduce the complications
of operative treatment. The success of surgical treat-
ment primarily depends on the precise preoperative
localization of MEPTGs and the choice of an appropri-
ate approach. In this group of patients, video assisted
thoracoscopic excision of MEPTGs can be used as a re-
liable and safe method, in order to avoid open surgery
(sternotomy and thoracotomy), but also because of its
other advantages.

MATERIALS AND METHODS

Between March 2014 and October 2022, 11 patients
with biochemically proven hyperparathyroidism were
surgically treated at the Clinic for Cardiothoracic Sur-
gery of the Military Medical Academy (MMA).

Four patients had primary hyperparathyroidism, six
patients had secondary hyperparathyroidism, and one
patient had tertiary hyperparathyroidism. In 7 patients,
a subtotal parathyroidectomy had previously been per-
formed through the cervical approach (6 patients with
secondary and one patient with tertiary hyperparathy-
roidism). Preoperatively, all of the patients had elevat-
ed levels of the parathyroid hormone (PTH), while two
patients had elevated levels of serum calcium. One pa-
tient had a decreased level of serum phosphorus.
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Slika 1. CTi SPECT nalaz intratimicne ektopicno lokalizovane medijastinalne
paratireoidne Zlezde (EMPTZ)

Lokalizacija ektopi¢nih Zlezda utvrdena je preope-
rativno primenom Tc-99m sestamibi scintigrafije parati-
reoidnih zlezda i kompjuterizovane tomografije (engl.
computed tomography - CT) grudnog kosa, dok je je-
dan pacijent podvrgnut kompjuterizovanoj tomogra-
fiji emisijom pojedinacnog fotona (engl. single photon
emission computed tomography — SPECT), (Slika 1).

Resekcija EMPTZ-a je izvedena VATS tehnikom. U
zavisnosti od preoperativne lokalizacije zlezda, resek-
cija VATS tehnikom je izvedena 6 puta na levoj strani i
5 puta na desnoj. U dva slucaja, operacije su izvedene
postavljanjem tri porta, u jednom slucaju postavljena
su dva porta, dok je u 8 slucajeva postavljen jedan port,
kao rezultat naseq sve veceg stecenog iskustva. Porto-
vi su uvek bili plasirani na standardna mesta. Sve hirur-
Ske intervencije su obavljene u opstoj anesteziji, uz pri-
menu dvolumenske endotrahealne cevi i jednostrane
ventilacije pluca. Pacijenti su postavljani u polusedeci
polozaj sa ipsilateralnom rukom u abdukciji i peskirom
postavljenim ispod iste strane grudnog kosa pacijen-
ta, kako bi se stvorio ugao od trideset stepeni izmedu
operacionog stola i toraksa. Sve operacije su izvedene
uz pomoc¢ standardnog krutog torakoskopa od 10 mm.
Ektopi¢no lokalizovane paratireocidne Zlezde reseci-
rane su standardnim torakoskopskim instrumentima.
Nakon operacije, kroz kaudalni rez je postavljen tora-
kalni dren. Kriterijum koji smo koristili za intraopera-
tivnu potvrdu ekstirpirane paratireocidne zlezde bila je
analiza smrznutog preseka uklonjenog tkiva.

REZULTATI

Od 11 pacijenata koji su bili podvrgnuti paratireoidek-
tomiji, bilo je 8 (72,7%) muskaraca. Prose¢na starost

!

Figure 1. CT and SPECT of an intrathymic mediastinal ectopic parathyroid gland
(MEPTG)

The localization of MEPTGs was established pre-
operatively using the Tc-99m sestamibi scan and com-
puted tomography (CT) of the chest, while one patient
underwent single photon emission computed tomog-
raphy (SPECT) (Figure 1).

Resection of the MEPTGs was performed using
the VATS technique. Depending on the preoperative
localization of the glands, resection using the VATS
technique was performed 6 times on the left side and
5 times on the right. In two cases the operations were
performed by placing three ports, in one case two ports
were placed, while in 8 cases one port was placed, as
the result of our growing experience. The ports were
always placed in typical places. All surgical interven-
tions were performed under general anesthesia, using
a double-lumen endotracheal tube and single-lung
ventilation. The patients were placed in a semirecum-
bent position with the ipsilateral arm in abduction and
a towel placed under the patient’s ipsilateral thorax, in
order to create a thirty-degree angle between the op-
erating table and the thorax. All operations were per-
formed using a standard 10-mm rigid thoracoscope.
Ectopically localized parathyroid glands were resected
using standard thoracoscopic instruments. After the
operation, a thoracic drain was placed through a cau-
dal incision. The criterion we used for intraoperative
confirmation of an extirpated PTG was frozen section
analysis of removed tissue.

RESULTS

Among the 11 patients who underwent parathyroid-
ectomy, 8 (72.7%) were male. The mean age of the
patients was 52 years. The average length of the sur-
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pacijenata je bila 52 godine. Prose¢na duzina operacije
jeiznosila 80 minuta (izmedu 34 i 150 minuta). Svi paci-
jenti su ekstubirani u operacionoj sali. Nijedan pacijent
nije zahtevao boravak u jedinici hirurske intenzivne
nege. Torakalni dren je uglavnom uklanjan nakon jed-
nog postoperativnog dana (raspon: 0 dana - 2 dana).
Prose¢na dvadesetletvorocasovna drenaza je iznosila
65 ml (opseg: 0 ml — 110 ml). Prose¢na duzina hospita-
lizacije je bila 7 dana (izmedu tri i 15 dana). Jedan paci-
jent je imao infekciju rane. Kod 3est pacijenata je doslo
da razvoja postoperativne hipokalcemije koja je zahte-
vala supstitucionu terapiju kako bi se sprecio sindrom
gladne kosti. Infekcija rane i postoperativna hipokal-
cemija su predstavljale glavne uzroke produzene hos-
pitalizacije. Nije bilo potrebe za otvorenim pristupom
pri resekciji EMPTZ-a. Histoloskom analizom utvrden
je adenom paratireoidne Zlezde kod tri pacijenta, hi-
perplazija paratireoidne Zlezde kod 7 pacijenata, a kod
jednog bolesnika sa sarkoidozom utvrdeno je hronic-
no granulomatozno zapaljenje limfnih Zlezda. Srednja
vrednost precnika ekscidiranih zlezda je bila 20 mm, a
sve su bile ve¢e od 2 mm u precniku (opseg: 2 mm - 35
mm). Nakon operacije, nivo kalcijuma u krvi se vratio
na normalne vrednosti, prvog postoperativhog dana.
Nakon Sestomeseénog pracenja, svi pacijenti, osim jed-
nog, imali su normalne vrednosti kalcijuma u krvi. Nivo
PTH-a se vratio na normalne vrednosti kod 10 pacijena-
ta. Kod jednog pacijenta nivo PTH-a je ostao povisen, a
konacni patohistoloski nalaz nije potvrdio paratireoid-
no tkivo, niti je daljim analizama utvrden uzrok povise-
nog nivoa kalcijuma i paratireoidnog hormona.

DISKUSLJA

Uspeh hirurskog leCenja zavisi od $to preciznije preo-
perativne lokalizacije EMPTZ-a u medijastinumuii izbo-
ra najadekvatnijeg pristupa. Metode snimanja koje se
koriste za preoperativnu vizualizaciju EMPTZ-a su sle-
dece: UZ, CT, Tc-99m sestamibi scintigrafija, magnetna
rezonanca, SPECT i dvofazna Tc-99m sestamibi scinti-
grafija sa SPECT-om. Dijagnosticka osetljivost ovih pro-
cedura je prikazana u Tabeli 1 [13].

Kod pacijenata sa negativnim nalazom scintigra-
fije, moze se koristiti 4D-CT snimanje za vizualizaciju
EMPTZ-a. Prema jednoj studiji, osetljivost 4D-CT-a je
89% u vizualizaciji paratireoidnih Zlezda [14]. Kod pa-
cijenata sa viSestrukim disekcijama vrata i trajno povi-
Senim vrednostima PTH-a, kod kojih navedene metode
snimanja nisu dovele do vizualizacije ektopi¢no loka-
lizovanih medijastinalnih paratireoidnih Zlezda, moze
se primeniti selektivha venska kateterizacija u cilju
merenja nivoa PTH-a [15]. PET/CT sa ''"C-metioninom se
takode moze koristiti kao jo$ jedan dodatni metod vi-
zualizacije [16,17]. Mi smo koristili CT, Tc-99m sestamibi

gery was 80 minutes (between 34 and 150 minutes).
All patients were extubated in the operating room. No
patient required a stay in the surgical intensive care
unit. The thoracic drain was usually removed after one
postoperative day (range: 0 days — 2 days). The average
24-hour drainage was 65 ml (range: 0 ml — 110 ml). The
mean length of hospitalization was 7 days (between
three and 15 days). One patient had a wound infection.
Six patients developed postoperative hypocalcemia
that required substitution therapy to prevent hungry
bone syndrome. Wound infection and postoperative
hypocalcemia were the main causes of prolonged hos-
pitalization. There was no need for an open approach
in the resection of the MEPTGs. Histological analysis
indicated parathyroid adenoma in three patients, hy-
perplasia of the parathyroid gland in 7 patients, and
chronic granulomatous inflammation of the lymph
glands was found in one patient with sarcoidosis. The
mean diameter of the excised glands was 20 mm, and
they were all larger than 2 mm in diameter (range: 2
mm - 35 mm). After surgery, serum calcium levels re-
turned to normal on the first postoperative day. After
six-month follow-up, all patients, except one, had nor-
mal serum calcium values. The PTH level returned to
normal levels in 10 patients. In one patient, the PTH
level remained elevated, and the definitive pathohisto-
logical finding did not confirm parathyroid tissue, nor
was the cause of the elevated calcium and parathyroid
hormone levels determined by further investigations.

DISCUSSION

The success of surgical treatment depends on the pre-
cise localization of the ectopic parathyroid gland in the
mediastinum and the choice of the most appropriate
approach. Imaging methods used for preoperative
visualization of MEPTGs are the following: US, CT, the
Tc-99m sestamibi scan, MRI, SPECT and Dual phase Tc-
99m sestamibi scan with SPECT. The diagnostic sensi-
tivity of these procedures is presented in Table 1 [13].
In patients with negative scintigraphy, a 4D-CT
scan can be used to visualize MEPTGs. According to
one study, the sensitivity of 4D-CT is 89% in PTG vi-
sualization [14]. In patients with multiple neck dissec-
tions and permanently elevated PTH values, in whom
imaging methods did not visualize MEPTGs, selective
venous catheterization can be applied in order to mea-
sure PTH levels [15]. PET/CT with ""C-methionine can
also be used as another supplementary visualization
method [16,17]. We used the CT, the Tc-99m sestamibi
scan, and SPECT for preoperative visualization of PTGs,
although 18F-fluorocholine PET/CT imaging has high-
er sensitivity [37]. Some medical centers, in order to
visualize intraoperative ectopic PTGs, use intravenous
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Tabela 1. Osetljivost dijagnostickih procedura

Dijagnosticki modalitet / Diagnostic modality
Ultrazvuk / Ultrasound

Tc-99m sestamibi scintigrafija / Tc-99m sestamibi scan
a

Magnetna rezonanca / MRI

SPECT

Table 1. Factors associated with risk of perinatal HIV transmission [25].

Osetljivost / Sensitivity
27% — 89%
54-100%

65%
75% —78%
95%

Dvofazna Tc-99m sestamibi scintigrafija sa SPECT-om / Dual phase Tc-99m sestamibi scan with SPECT 96%

skeniranje i SPECT za preoperativnu vizualizaciju para-
tireoidnih Zlezda, iako PET/CT sa '8F-fluoroholinom ima
vecu osetljivost [37]. Neki medicinski centri, u cilju vizu-
alizacije intraoperativnih ektopi¢nih PTZ-a, intravenski
primenjuju metilen plavo [18,19]. Paratireoidno tkivo
ima sposobnost da veze metilensko plavo i samim tim
je tkivo lakse identifikovati. Karakteristika paratireoid-
ne Zlezde jeste sposobnost fluorescencije kada je izlo-
Zena infracrvenom spektru svetlosti, a za vizualizaciju
su koris¢ene odredene talasne duzine. Postoji nekoliko
metoda koje se koriste za intraoperativnu vizualizaciju
fluorescencije (NIRAF (engl. near-infrared autofluores-
cence); fluorescentno kontrastno snimanje (engl. con-
trast-enhanced fluorescence imaging)) [38].

Jedan od nacina da se biohemijskim putem poveéa
efikasnost hirurskog lecenja jeste intraoperativno pra-
¢enje PTH-a. Smatra se da je EMPTZ uspes$no ekstirpi-
rana ako je nivo PTH-a izmeren 8 — 20 minuta nakon
uklanjanja tkiva opao za vise od 50%, u poredenju sa
nivoom pre ekscizije [20,21]. Ukoliko nivo PTH-a ne
padne na Zeljene vrednosti, hirursku eksploraciju treba
nastaviti [22]. Ne postoji konsenzus po pitanju procen-
tualne vrednosti i brzine smanjenja nivoa PTH-a koje bi
nesumnjivo mogle da potvrde da je EMPTZ uklonjena.
Medutim, postoji niz definisanih kriterijuma [23-27]. U
nasem slucaju, kao intraoperativnu potvrdu paratire-
oidnog tkiva, koristili smo analizu smrznutog preseka
ekstirpiranog tkiva. Samo u jednom slucaju, analiza
smrznutog preseka nije potvrdila da je u pitanju para-
tireoidna Zlezda, vec je potvrdena hroni¢na granulo-
matozna infekcija limfnih Zlezda. Nekada je najcesce
primenjivani pristup za ekstirpaciju PTZ-a bila cervikal-
na bilateralna eksploracija vrata bez prethodne vizua-
lizacije PTZ-a [1]. U danasnje vreme, preoperativna vi-
zualizacija PTZ-a je neizostavni deo planiranja le¢enja.
Kod EMPTZ-a, naj¢esce koris¢eni pristupi bili su sterno-
tomija i torakotomija [10,12,29]. Danas se sve vise kori-
ste minimalno invazivne tehnike. U sadasnje vreme je
preovladujuée misljenje da je, u slucaju medijastinalne
lokalizacije PTZ-a, metoda prvog izbora VATS.

application of methylene blue [18,19]. Parathyroid
tissue has the ability to bind methylene blue and
thus the tissue is easier to identify. A characteristic of
the parathyroid gland is the ability to fluoresce when
exposed to the infrared light spectrum, and specif-
ic wavelengths were used to visualize this. There are
several methods used for intraoperative fluorescence
visualization (near-infrared autofluorescence — NIRAF;
contrast-enhanced fluorescence imaging) [38].

One of the biochemical ways to increase the effi-
ciency of surgical treatment is intraoperative monitor-
ing of PTH. It is considered that an MEPTG has been
successfully extirpated if the PTH level measured 8 —
20 minutes after the removal of the tissue has fallen
by more than 50%, as compared to the level before
excision [20,21]. If the PTH level does not drop to the
desired values, surgical exploration should be contin-
ued [22]. There is no consensus on the percentage and
speed of PTH decrease which could undoubtedly as-
sert that an MEPTG has been removed. However, there
is @ number of defined criteria [23-27]. In our case, as
intraoperative confirmation of parathyroid tissue, we
used frozen section analysis of extirpated tissue. In only
one case, the frozen section analysis did not confirm a
PTG, rather a chronic granulomatous infection of the
lymphatic glands. Previously, the most commonly used
approach for extirpation of PTGs was cervical bilateral
exploration of the neck without prior visualization of
the PTGs [1]. Today, preoperative visualization of PTGs
is an indispensable part of treatment planning. In the
case of MEPTGs, the most common approaches used
were sternotomy and thoracotomy [10,12,29]. Nowa-
days, minimally invasive techniques are increasingly
used. Current opinion is that, in the case of mediastinal
localization of PTGs, the method of choice is VATS.

In a large study by Wang et al. [33], of 30 parathy-
roid mediastinal glands, 24 were intrathymic while 6
were parathymic. Edis et al. [32] and Clark [33] present-
ed a study involving 92 mediastinal parathyroid glands
and found that 85% were adjacent to the thymus. Our
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U velikoj studiji koju su sproveli Vang i saradnici
[33], od 30 paratireoidnih medijastinalnih Zlezda, 24 su
bile intratimi¢ne, a 6 paratimi¢ne. Edis i saradnici [32]
i Klark [33] su predstavili studiju koja je ukljucivala 92
medijastinalne paratireoidne zlezde i otkrili da je 85%
bilo lokalizovano uz timus. Nasi rezultati podrzavaju
ovu studiju - 8 Zlezda je bilo intratimi¢no, dve Zlezde
su bile peritimi¢ne, a jedna Zlezda se nalazila u aorto-
pulmonalnom prozoru.

Angiografska ablacija predstavlja opciju u lecenju
EMPTZ-a. Ova tehnika spre¢ava dotok krvi u Zlezdu.
Nedostatak ove tehnike ogleda se u Cinjenici da je u
40% slucajeva bilo nemoguce lokalizovati zlezdu, kao i
u stopi rane pogreske (engl. early failure rate) od 40%.
Uz primenu ove tehnike retko se javljaju neuroloske
komplikacije. Medutim, ova tehnika ne obezbeduje
paratireoidno tkivo, ukoliko postoji potreba za auto-
transplantacijom [36-38].

U nasloj seriji, operacije su, u proseku, trajale 80
minuta. Svi pacijenti sa primarnim hiperparatireoidiz-
mom su otpusteni iz bolnice Cetiri dana nakon opera-
cije, a pacijenti sa sekundarnim hiperparatireoidizmom
su otpusteni unutar 7 dana od operacije. Razlog duzeg
boravka u bolnici pacijenata sa sekundarnim HPT-om
bila je postoperativna hipokalcemija, koja je zahtevala
supstitucionu terapiju. Pojavila se jedna postoperativ-
na komplikacija u vidu infekcije rane. Ovakav rezultat
se razlikuje od rezultata Rasela i saradnika [4] za ster-
notomiju, koji su pokazali incidenciju od 21% plu¢nih
komplikacija, te 8% komplikacija rane, atrijalne fibrila-
cije i duboke venske tromboze. Kon i saradnici [12] su
prijavili stopu komplikacija od 19% (Cetiri od 21 paci-
jenta) nakon sternotomije, za resekciju ektopicne pa-
ratireoidne zlezde. S obzirom na njihove male dimen-
zije i medijastinalnu lokalizaciju, VATS se ¢ini idealnim
pristupom u lecenju retkih medijastinalnih ektopi¢nih
paratireoidnih Zlezda. Prednosti VATS pristupa, u pore-
denju sa otvorenom hirurgijom (sternotomija ili tora-
kotomija), su dobro poznate i opisane.

VATS je najmanje invazivna tehnika koja prouzro-
kuje najmanje bola pacijentu, pruza najbolju vizua-
lizaciju tumora, obezbeduje krade trajanje operacije,
manju ucestalost komplikacija, kra¢e vreme bolni¢kog
lecenja i dobar kozmeticki/estetski efekat.

ZAKLJUCAK

Predstavljamo svoje iskustvo sa prvih jedanaest slu-
Cajeva ektopi¢no lokalizovanih paratireoidnih Zlezda
reseciranih VATS tehnikom. Prednosti VATS pristupa, u
poredenju sa otvorenom hirurgijom (sternotomija ili
torakotomija), su dobro poznate i opisane i mogu se
primeniti u hirurskom le¢enju EMPTZ-a. Preporucuje se
da se preoperativno lokalizacija PTZ-a odredi 3to preci-

results support this study — 8 glands were intrathymic,
two glands were perithymic, and one gland was locat-
ed in the aortopulmonary window.

Angiographic ablation is an option in the treatment
of an MEPTG. This technique prevents blood flow to the
gland. The disadvantage of this technique is reflected in
the fact that, in 40% of cases, it was impossible to local-
ize the gland, as well as in the early failure rate of 40%.
With this technique, neurological complications rarely
occur. However, it does not provide us with parathyroid
tissue, if there is a need for autotransplantation [36-38].

The duration of surgery in our series averaged
80 minutes. All patients with primary hyperparathy-
roidism were discharged four days after surgery and
patients with secondary hyperparathyroidism were
discharged within 7 days of surgery. The reason for
the longer hospital stays of patients with secondary
HPT was postoperative hypocalcemia, which required
substitution therapy. We had one postoperative com-
plication in the form of a wound infection. This is dif-
ferent from the results of Russell et al. [4] for sternoto-
my, which showed an incidence of 21% of pulmonary
complications, 8% of wound complications, atrial
fibrillation, and deep vein thrombosis. Kohn et al. [12]
reported a complication rate of 19% (four out of 21
patients) after sternotomy for resection of an ectopic
parathyroid gland. Considering their small dimensions
and mediastinal localization, VATS seems to be an ideal
approach in the management of rare mediastinal ec-
topic parathyroid glands. The advantages of the VATS
approach, as compared to open surgery (sternotomy
or thoracotomy), are well known and described.

VATS is the least invasive and least painful tech-
nique, it provides the best visualization of the tumor, a
shorter duration of surgery, a lower frequency of com-
plications, shorter time of hospital treatment, and a
good cosmetic/aesthetic effect.

CONCLUSION

We present our experience regarding the first elev-
en cases of ectopically localized parathyroid glands
resected using the VATS technique. The advantages
of the VATS approach, as compared to open surgery
(sternotomy or thoracotomy), are well known and de-
scribed, and can be applied in the surgical treatment
of MEPTGs. It is recommended that the localization of
the PTGs is obtained as precisely as possible preopera-
tively, and that the diagnosis of hyperparathyroidism is
unequivocal. The VATS approach should be considered
as the first and least invasive approach in the resection
of ectopically localized parathyroid glands.
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znije, te da dijagnoza hiperparatireoidizma bude defi-
nitivno ustanovljena. VATS pristup treba smatrati prvim
i najmanje invazivnim pristupom u resekciji ektopi¢no
lokalizovanih paratireoidnih Zlezda.

Sukob interesa: Nije prijavljen.
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