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SUMMARY

Introduction Primary hyperparathyroidism is rare pathology in children (2-5:100,000). In more than 85%
of patients, a single adenoma is present, and its extirpation is usually the only treatment a patient requires.
In approximately 15-80% of cases, ectopic mediastinal parathyroid tissue can be found inside the thymus.
Case outline Our patient was a 13-year-old boy, who presented with multiple bone fractures in the previous
period of time, and fatigue. Parathyroid hormone levels preoperatively were extremely high (1320 pg/ml
- more than 19 times higher than normal). Serum calcium was also elevated (total 3.55 mmol/l; ionized
1.41 mmol/l). He was examined and diagnosed as primary hyperparathyroidism by a pediatric endocri-
nologist. Imaging procedures for the preoperative localization of parathyroid adenomas were done (*™Tc
sestamibi scintigraphy and magnetic resonance imaging suggested ectopic mediastinal parathyroid
adenoma). The patient underwent video-assisted thoracoscopic surgery procedure. After exploration of
the mediastinum and chest, no ectopic parathyroid tissue was found, so total thoracoscopic thymectomy
was performed. Final pathological section confirmed parathyroid adenoma inside the thymus.
Conclusion We believe that if no parathyroid tissue is found during surgical exploration of mediastinum,
in a child with preoperatively detected parathyroid adenoma in anterior mediastinum, recommendation
is to think about possible intrathymic localization and consider removing the thymus. Greater sample
size is necessary for higher reliability of this statement.
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INTRODUCTION

Primary hyperparathyroidism (PHPT) is rare
in pediatric patients (2-5:100,000) and only
about 200 cases have been reported [1]. Clinical
presentation can include unspecific symptoms
of gastrointestinal, musculoskeletal, renal, and
neurological systems, but also very specific such
as pathological bone fractures, kidney stones, or
pancreatitis [2]. It is usually diagnosed by an en-
docrinologist, however appropriate treatment for
insufficiently controlled PHPT is mainly surgi-
cal. PHPT is principally caused either by adeno-
ma or hyperplasia of parathyroid glands. In more
than 80% of patients, a single adenoma is pres-
ent, and its extirpation is usually the only treat-
ment a patient needs [3, 4, 5]. Preoperatively, it
is necessary to detect hypersecreting gland(s) or
to locate adenoma. This can be achieved using
ultrasound, magnetic resonance imaging (MRI),
computerized tomography (CT) or radioisotope
scan. Also, intraoperative monitoring of para-
thyroid hormone (PTH) levels, frozen section
biopsy, handheld gamma probe or methylene

blue infusions should be used as a direct control
of the adequate extirpation [6]. The goal of the
surgical treatment is to identify and remove all
abnormal parathyroid tissue.

The purpose of the study was to present our
first experience in such a rare pathology, and to
consider treatment options when pre- and/or
intra-operative mass detection is inconclusive.

CASE REPORT

Our patient was a 13-year-old boy, who present-
ed with multiple bone fractures in the previous
period and fatigue. He was examined and diag-
nosed as PHPT by a pediatric endocrinologist.
PTH levels were extremely high (1320 pg/ml -
more than 19 times higher than normal). Serum
calcium was also elevated (total 3.55 mmol/l;
ionized 1.41 mmol/l), serum phosphorus was
low (0.45 mg/dl), alkaline phosphatase was nor-
mal, 25-hydroxyvitamin D (250HD) was low
(29 nmol/l) and biochemical markers of bone
turnover were also high (CrossLaps 2895 pg/ml
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Figure 1. Preoperative diagnostics - 99mTc-sestamibi
scan showed intensive focal uptake in mediastinum

and PINP > 1200 ng/ml). Urinary excretion
of calcium was high with urinary calcium/
creatinine ratio of 2.1. We did biochemical
screening for hyperparathyroidism and the
other multiple endocrine neoplasia type 1
(MENT1) -related tumors, and it was negative.

Standard X-ray images of target bones
were taken (distal part of the left humerus
with reduced bone density, in its proximal
and middle parts were seen pseudocystic
resorption zones, similar changes in distal
part the right humerus and proximal right radius and ulna,
reduced bone density of both femurs and right tibia).

Ultrasound of the neck was unspecific. Neck CT marked
suspicious hyperplastic parathyroid tissue (5 mm) in the
inferior aspect of the left thyroid lobe. Chest MRI showed
some suspicious masses in close relation to both brachio-
cephalic trunks, which had characteristics of ectopic para-
thyroid tissue, lymphatic or fatty tissue.

#mTc-sestamibi scintigraphy including single-photon
emission computed tomography study of the neck and
mediastinum showed focal intensive uptake in the ante-
rior part of the right mediastinum, which refers as ectopic
adenoma or parathyroid gland hyperplasia (Figure 1).

Initially, the patient was treated conservatively with sa-
line rehydration and diuretics, once with bisphosphonates
infusion, and vitamin D supplements. Calcium level was
normalized preoperatively.

After consultations with endocrinologists, adult gen-
eral surgeons, otolaryngologist, adult thoracic surgeon
and pediatric cardiothoracic surgeon, minimally invasive
surgery was planned. The original plan included preop-
erative low dose methylene blue infusion, which should
have accumulated into the ectopic parathyroid tissue and
stained it blue. Unfortunately, intravenous methylene blue
solution in our country was not available. Our decision
was to perform surgery without intraoperative adenoma
marking on. Intraoperative PTH levels monitoring and

‘ DOI: https://doi.org/10.2298/SARH200529042)

Figure 2. Intraoperative details — suspicious mass (without parathyroid tissue) extirpation
(upper row) as well as initial and final step of thoracoscopic thymectomy (lower row)

Figure 3. Final pathological section (50x and 100x magnified) — the nodule consisted
of regular-looking parathyroid tissue surrounded by regular thymic tissue

intraoperative localization with hand-held gamma counter
probe were technically impossible as well. At last, frozen
section biopsy was planned as intraoperative confirmation
of parathyroid tissue removal.

Video-assisted thoracoscopy was performed under gen-
eral anesthesia with supine positioned patient. Camera port
of 5 mm was located in the fifth right intercostal space in
the midaxillary line. Two working 5 mm ports were placed
into the fourth and sixth right intercostal space in the ante-
rior axillary line. A single suspicious mass was extirpated,
but frozen section confirmed presence of regular thymus
parenchyma and reactive lymph node inside the fatty tissue,
without parathyroid tissue. Total thoracoscopic thymectomy
was performed (Figure 2). Resected thymus had dimensions
10 x 4 x 3 cm and weighed 34.4 g. The capsule was thin and
smooth. On cut surface, the regular thymic tissue was gray-
ish to whitish, elastic, soft, lobular. In the upper pole of the
right lobe, there was a well-circumscribed and encapsulated
whitish nodule measured 11 x 4 mm. After removing the
thymus, detailed exploration was repeated, and again no
suspicious ectopic parathyroid tissue was found. Chest tube
was placed, and lung re-expanded. There were no intraop-
erative complications and neat hemostasis was achieved.

Blood samples were collected at the beginning of the
surgery, 10 minutes after removing the thymus, as well as
12 and 24 hours postoperatively. These results, which we
could not get until the next day, showed that PTH levels
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decreased down to normal (35.6 pg/ml after 10 minutes
and 33.1 pg/ml after 12 hours), as well as calcium levels.

Final pathological section confirmed ectopic parathyroid
adenoma, surrounded by regular thymic tissue (Figure 3).

We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines.

Considering that our patient was a minor, all the data
was published after obtaining parental consent.

DISCUSSION

PHPT has bimodal distribution in pediatric population.
In newborns, this genetic condition is usually presented
with all four glands hyperplasia. Another peak is in older
children and adolescents, and is usually caused by single
parathyroid adenoma (80%) [3-6]. Parathyroid carcinoma
is extremely rare cause in children [7].

In approximately 15-80% of cases, ectopic medias-
tinal parathyroid tissue can be found inside the thymus
[6, 8-12]. Inferior parathyroid glands and thymus both
originate from the third pharyngeal arch [3, 6, 13]. Other
common localizations of ectopic parathyroid tissue include
mediastinum, thyroid gland, and parapharyngeal space [3,
9, 14-17]. Signs and symptoms of hyperparathyroidism can
also be the first presentation of MEN1. This syndrome,
beside parathyroid adenoma, includes intestinal-pancreatic
endocrine tumors and pituitary tumors [13].

There are still no specific guidelines for precise preop-
erative localization of parathyroid tissue. Preoperative neck
ultrasound facilitates spotting suspicious homogenous
echoic nodule. This diagnostic tool is unable to detect mass
which is not superficial, neither a mass which is behind
air-filled structures. Also, masses that are located behind
the sternum or generally in the mediastinum are not ac-
cessible. CT is not commonly used in children. MRI is a
safe and non-invasive diagnostic imaging modality which
can be used to detect suspicious ectopic nodules inside the
mediastinum. Its disadvantages include poor differentia-
tion between parathyroid tissue and lymph nodes [1]. The
method of choice for localization of ectopic parathyroid
tissue is parathyroid scintigraphy [18].

In our case, results of used diagnostic tools were quite
different. However, MRI and radioisotope scan both spot-
ted suspicious ectopic parathyroid tissue inside the medi-
astinum, with slight difference in its precise localization.

Bilateral four-gland neck exploration was the most com-
monly used surgical technique for treating hyperparathy-
roidism [16]. Unilateral neck exploration is considered
appropriate in asymptomatic patients with mild forms of
PHPT [16, 19].

Open cervical approach (collar incision by Kocher) can also
be used for mediastinal adenomas located in close relation to
the aortic arch, or more cranially located masses [3, 16].

For masses located deeper inside the mediastinum, in-
stead of standard open techniques such as thoracotomy,
median sternotomy and manubriotomy, minimally in-
vasive approaches are developed as well (video-assisted
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mediastinal surgery [13, 17] and video-assisted thoracos-
copy [20-23]. It is considered a “first line” treatment option
for patients with mediastinal parathyroid adenoma located
deeper than the brachiocephalic vein [20].

Intraoperatively, it is sometimes really hard to distin-
guish ectopic parathyroid tissue from usually present lym-
phoid and fatty tissue. Techniques such as methylene blue
staining, gamma probe counter, frozen section biopsy or
PTH levels monitoring can help locating the right one [17].

In vivo, parathyroid tissue is seen as yellowish-brown col-
ored. If blood appears inside the surgical field, surrounding
fatty and lymphatic tissue stains in color very similar to para-
thyroid tissue, which could lead to misrecognition [17, 21].

Intraoperative tissue localization using methylene blue
infusion is proven helpful in approximately 80% of cases.
This technique was suspected to be associated with se-
vere adverse effects, such as neurotoxicity, especially in
patients using selective serotonin reuptake inhibitors. More
thorough studies, where lower doses of methylene blue
solutions were used (3.5 mg/kg instead of 5-7.5 mg/kg)
have proved its safety and efficiency [24]. As previously
mentioned, we were not able to provide methylene blue
solution, nor Geiger counter handheld probe.

Monitoring PTH levels during the surgery could con-
firm whether parathyroid secreting tissue has been re-
moved (at least 50% decrease) [10]. In our patient’s case,
blood samples for PTH levels were collected prior to the
surgery, as well as 10 minutes after removing thymus.
Postoperatively, samples were taken after 12 and 24 hours.
Unfortunately, these results in our case could not be ob-
tained until the next day, so this technique did not provide
us with sufficient information intraoperatively.

Practically, frozen section biopsy was the only avail-
able intraoperative monitoring. After removing the suspi-
cious mass, which frozen section confirmed parathyroid
tissue absence, we had to consider other surgical options.
Knowing that the majority of mediastinal ectopic parathy-
roid adenomas can be found inside the thymus, our “plan
B” was to perform thoracoscopic thymectomy.

There are numerous articles reporting of finding ectopic
parathyroid tissue adenoma inside the thymus, as well as
fewer complications in patients that were thymectomized
during the initial surgery [25-28].

The final pathology report has confirmed ectopic para-
thyroid adenoma tissue inside the thymus, so we have
avoided recurrence, consequent re-operation, and potential
complications [25-28].

Postoperative revision of previously performed MRI
scans was still inconclusive for precise mediastinal tumor
localization.

Instead of a conclusion, we would like to underscore
that if no parathyroid tissue is found during surgical explo-
ration for parathyroid adenoma preoperatively localized in
anterior mediastinum, recommendation is to think about
possible intrathymic localization and consider removing
the thymus. Greater sample size is necessary for higher
reliability of this statement.
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BugeoacucTmpaHa TOpaKoCKoNMja y cyyajy npumapHor xunepnapatupoMausma ca
afiecHOMOM /10Ka/In30BaHUM YHYTap TUMYyCa

Papgonua Jokuh'?, JeneHa AHTih'2, MBaHa Bopryunh®3, Muna Crajesuh*?, 3opaH Hukun?S, Pagmuna XKepasuua®’, isaHa Jlykuh'2

MHCTUTYT 33 30paBCTBEHY 3alTHTY feLle 1 omnaguHe BojsoauHe, KnuHuka 3a gevjy xupyprujy, Hosu Cag, Cpbuja;
2YnneepauTet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja;

SVHCTUTYT 3a 34PaBCTBEHY 3alUTUTY feLle 1 oMnaguHe BojoguHe, Knuhika 3a neaujatpujy, Hosu Cag, Cpbuja;
*UHCTUTYT 33 34PaBCTBEHY 3alITUTY Majke 1 aeteTa, [p Bykan Yynuh', beorpag, Cpbuja;

YHueep3uTeT y beorpaay, MeanunHcku gakyntet, beorpag, Cpbuja;

/HCTUTYT 3a OHKOMorWjy BojBoauHe, LieHTap 3a natonoLko-aHaToMcKy 1 nabopatopujcky amjarHoctuky, Cpemcka Kamenuua, Cpbuja
’KnuHnuku yeHTap Bojsogute, LieHTap 3a HykneapHy meauuuHy, Hosu Cag, Cpbuja

CAMETAK

YBog lNprmapHu xnnepnapaTMpeovan3am pefak je y gedjem
y3pacTy (2-5: 100.000). Kog npeko 85% 6onecH1Ka NpucyTaH je
afleHOM 1 HeroBa ekcTpnaymja JOBOAW A0 n3neyera. Kog oko
15-80% cnyyajeBa eKTOMMYHO TKMBO MapaTypeongHe xnesae
MoXe ce npoHahu yHyTap Tumyca.

Mpukas 6onecHmka Haw 601eCHWK 6110 je TPHAECTOroANLLIHbY
[eyak, Koju je y KNMHNYKO]j CULM MMAo MyNTUMNE NPeioMe 1
Manakcanoct. BpegHoCT napaTMpeonHOr XopMoHa Cy Npeo-
nepaTnBHO brne eKCcTpeMHo nosuwweHe (1320 pg/ml - npexo 19
nyTa BULLe of pepepeHTHYX). BpegHocTn cepymcKor Kanuujyma
cy Takohe 6une nosuweHe (ykynHu 3,55 mmol/l; joHn3oBaHm
1,41 mmol/l). MepnjaTpy eHAOKPUHONO3N Cy NOCTaBUAN inja-
rHO3y NpUMapHOr XunepnapaTtupeonamnsa. lMocne HaunbeHe
npeornepaTvBHe ANjarHOCTUNKE, Pe3yNnTaTh CUMHTUrpaduje n
MarHeTHe pe3oHaHLe yKa3uBanu Cy Ha NOCTOjakbe eKTonmny-
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HOTr MeJnjacTUHaHOT NapaTupeougHor ageHoma. YpaheHa
je BupeoacncTpaHa TOpakoCKomncka TMMeKToMuja, jep nocse
JeTabHe ekcriopaLmje MeaujacTMHyma eKTonmyHo napatmpe-
OWAHO TKMBO Hulje NpoHaheHo. [lepUHUTVBHM NAaTOXNCTONOLL-
KW Hanas noTBPAMO je MpUCYCTBO NapaTMpeongHor ageHomMa
YHYyTap Tumyca.

3aKsbyvak YKONIMKO ce TOKOM eKCriopaLyje MeaujacTuHyma
Kog 6onecHMKa ca npeonepaTMBHO [OKa3aHNM eKTOMNYHUM
napaTpeouAHVIM TKUBOM Y MeAWjacTUHYMy UCTH He NpoHahe,
npenopyka je y3etn y 063up MoryRHOCT therose nokanmsawmje
YHyTap TMyca, Te pa3MOTPUTN TMEKTOMMjY Kao HaunH Xu-
pypLIKOr peluaBata. HeonxofaHo je nctpaxusarbe Ha Behem
Y30pPKy Kako 611 ce yTBpAuaa Noy3AaHOCT OBe TBPAHbE.
KrbyuHe peun: npumapHu xunepnapatupeoviansam; Buae-
OacucTMpaHa TOpakocKomnuja; TUMeKTOMMja; CLUMHTUIpaduja
napaTvpeonaHnX xnespa; aeua
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