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Introduction

Papillary carcinoma is the most common type among thyroid 
cancers and is known to have excellent prognosis and high survival 
rates [1]. Most of the patients with this tumour are asymptomatic 
and, extrathyroidal extension and invasion of important structures 
are uncommon [2]. In this report, we describe a rare case of 
papillary thyroid carcinoma (PTC), presenting as an antero-
superior mediastinal mass with tracheal invasion and encasing of 
major mediastinal structures and great vessels. Bronchoscopic 
assessment and then tracheal stenting were performed before 
referral to oncology for definitive treatment.

Case report

A 59-year-old female patient presented with hoarseness and 
positional breathlessness progressing for more than a year. 
She was a never-smoker without any comorbidities and with  
good performance score. In physical examination, stridor and 
hoarseness were present, along with palpable thyroid enlargement 
and distended superficial veins at the anterior chest wall and 
lower neck region. A chest X-ray showed an enlarged irregular 
mediastinal shadow and the subsequent CT scan demonstrated 
a large (10.3x 9.4x 6,5 cm) heterogeneous antero-superior 
mediastinal mass with mixed cystic and soft tissue components. 
Tracheal compression was prominent, with suspicion of tracheal 
wall invasion. The lesion was also abutting the oesophagus, 
encasing the arcus aorta and great vessels, and causing evident 
displacement. Collateral vascularity were present at the anterior 
chest wall, very likely secondary to the left brachiocephalic vein 
invasion (Figure 1). Imaging details and clinical findings were 
consistent with the progression of the tumour in the mediastinal 
region with invasion of major structures. 

In the FDG-PET/CT scan, the cystic component was non-avid, 
but the solid part of the mass showed high avidity with an SUVmax 
value of 37.5 (Figure 2). Blood tests were insignificant with normal 
Beta-human chorionic gonadotropin and LDH levels. Thereafter, a 
CT-guided needle aspiration biopsy was performed, which revealed 
papillary carcinoma of the thyroid gland. The consideration of 
surgical resection for such an advanced tumour was already 
related with high mortality and unresectable tumour. In addition 
to these, major surgical complications were probable, leading to 
permanent disabilities such as tracheostomy, compromise of left 

upper extremity functions, stroke, and loss of voice. A rigid and 
flexible bronchoscopy procedure was performed to assess tracheal 
invasion and stenosis. It showed normally functioning vocal cords, 
high grade tracheal narrowing beginning 15 mm below the cords 
and it was not possible to pass through the stenosis with the 
flexible bronchoscope. Obvious signs of tracheal invasion in the 
mid tracheal portion was also present. Surgical resection was 
not indicated considering the invasion features in the CT scan, 
and the bronchoscopy findings. Therefore, a covered metallic 
tracheobronchial stent (20x60 mm, silicon-covered, knitted 
nitinol) was placed in the narrowed tracheal segment, via rigid 
bronchoscopy. Patient’s breathing improved significantly, and the 
stridor was resolved (Figure 3). The patient was then referred to 
the oncology discipline for treatment. Unfortunately, the patient's 
survival was limited to less than two months. The treatment period 
which could include one course of radiotherapy was complicated 
by a lower respiratory tract infection and deterioration of clinic 
picture, which led the patient to pass away eventually.

Discussion

The context of papillary thyroid carcinoma being locally invasive 
was discussed previously by McCaffrey et al in a study consisting 
of 262 patients, all of whom received treatment for invasive 
papillary thyroid carcinoma. Tracheal invasion, which was present 
in 37% of these cases, was highlighted as one of the significant 
factors influencing survival together with oesophageal invasion 
[3]. Tracheal invasion of PTC was also discussed in a case report, 
emphasising the importance of early detection and the indisputable 
value of bronchoscopy in both diagnosis and treatment planning 
[4]. It is suggested that preoperative bronchoscopy should be 
performed for thyroid cancer patients with suspicion of invasion 
and with signs of vocal cord paralysis [5]. In our case, rigid and 
flexible bronchoscopy let us detect the invasion and place the 
tracheal stent for the stenosis. 

Mediastinal extension and invasion of great vessels by PTC is 
rare and demonstrated probably first time by Patel in a case report. 
In this case, the tumour was invading the vena cava superior and 
brachiocephalic vein and treated surgically [6]. Similar cases 
with PTC causing superior vena cava syndrome were discussed 
later, but only in a limited number of case reports, most of them 
describing complex surgical resections [7–9]. Despite successful 
surgical resections and papillary thyroid carcinoma’s indolent 
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character, vascular invasion was associated with poor prognosis 
and recurrence [9].

In our case, the tumour demonstrated a mixture of cystic 
and solid parts which was shown to be present in PCT with 
mediastinal involvement. Naveen et al. presented a case of large 
cystic mediastinal lesion which appeared to be a mediastinal 
lymph node metastasis secondary to papillary thyroid cancer 
in final histopathology [10]. In another case of papillary 
thyroid cancer, presenting as a giant mediastinal cyst, Young 
et al. described their successful surgical resection. They 
emphasized that the cystic component has a limited amount 
of tumour cells, making it difficult to obtain a diagnosis [11]. 
A similar feature was mentioned by Suemitsu et al, as they 
described a big cystic mediastinal PTC invading the right main 
bronchus. They associated the lack of malignant cells in the 
cystic tumour with aggressive pathological features leading  
to necrosis [12].

For patients with airway symptoms due to papillary thyroid 
carcinoma, bronchoscopy and stenting can be an option for 
palliation and symptom relief, when surgical resection is not 
possible. Tsutsui et al. published their study of bronchoscopic 
stenting in 35 patients with thyroid carcinoma of which 71% 
was papillary type. They underlined significant palliation with 
stenting and mentioned fewer complications with self-expandable 
metallic stents compared to silicon ones [13]. Hopkins C et al. also 
described tracheal stenting for invasive PTC in their case report 
and demonstrated the efficacy with significant improvement in 
lung function tests [14]. In our case, immediate improvement 
of stridor was achieved after stenting, but unfortunately due to 
the short survival, there was no chance to observe the long term 
efficiency of the metallic stent.

Conclusion

Papillary carcinoma is a type of thyroid gland cancer well 
known for its good prognosis. Presentation with mediastinal 
extension and invasion of the trachea is rare. We emphasise 
the importance of early diagnosis for this tumour, which plays 
a crucial role in providing radical treatment. In advanced cases 
with tracheal invasion or stenosis, where surgical resection is not 

possible, airway stenting is an appropriate option for palliation 
and symptomatic relief.
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Figure 3. Bronchoscopy and post-bronchoscopy images: a – Tracheal 
narrowing with invasion and placed tracheal stent, b – Postoperative 
X-ray showing the tracheal stent in place
Рисунок 3. Бронхоскопия и постбронхоскопические снимки:  
а – сужение трахеи инвазивной опухолью и установленный трахе-
альный стент, б – послеоперационная рентгенограмма, на которой 
виден установленный трахеальный стент

a б
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Figure 1. Chest X-ray and CT scan images demonstrating the mass lesion
Рисунок 1. Рентгенограмма и компьютерная томограмма органов грудной клетки, демонстрирующие объемное образование

Figure 2. PET/CT scan showing avidity in the solid component of the lesion with the non-avid appearance of cystic parts
Рисунок 2. ПЭТ/КТ-изображение, демонстрирующее накопление радиофармпрепарата в солидном компоненте поражения с неавид-
ными кистозными участками
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and recurrence [9].

In our case, the tumour demonstrated a mixture of cystic 
and solid parts which was shown to be present in PCT with 
mediastinal involvement. Naveen et al. presented a case of large 
cystic mediastinal lesion which appeared to be a mediastinal 
lymph node metastasis secondary to papillary thyroid cancer 
in final histopathology [10]. In another case of papillary 
thyroid cancer, presenting as a giant mediastinal cyst, Young 
et al. described their successful surgical resection. They 
emphasized that the cystic component has a limited amount 
of tumour cells, making it difficult to obtain a diagnosis [11]. 
A similar feature was mentioned by Suemitsu et al, as they 
described a big cystic mediastinal PTC invading the right main 
bronchus. They associated the lack of malignant cells in the 
cystic tumour with aggressive pathological features leading  
to necrosis [12].

For patients with airway symptoms due to papillary thyroid 
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palliation and symptom relief, when surgical resection is not 
possible. Tsutsui et al. published their study of bronchoscopic 
stenting in 35 patients with thyroid carcinoma of which 71% 
was papillary type. They underlined significant palliation with 
stenting and mentioned fewer complications with self-expandable 
metallic stents compared to silicon ones [13]. Hopkins C et al. also 
described tracheal stenting for invasive PTC in their case report 
and demonstrated the efficacy with significant improvement in 
lung function tests [14]. In our case, immediate improvement 
of stridor was achieved after stenting, but unfortunately due to 
the short survival, there was no chance to observe the long term 
efficiency of the metallic stent.

Conclusion

Papillary carcinoma is a type of thyroid gland cancer well 
known for its good prognosis. Presentation with mediastinal 
extension and invasion of the trachea is rare. We emphasise 
the importance of early diagnosis for this tumour, which plays 
a crucial role in providing radical treatment. In advanced cases 
with tracheal invasion or stenosis, where surgical resection is not 

possible, airway stenting is an appropriate option for palliation 
and symptomatic relief.
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Figure 3. Bronchoscopy and post-bronchoscopy images: a – Tracheal 
narrowing with invasion and placed tracheal stent, b – Postoperative 
X-ray showing the tracheal stent in place
Рисунок 3. Бронхоскопия и постбронхоскопические снимки:  
а – сужение трахеи инвазивной опухолью и установленный трахе-
альный стент, б – послеоперационная рентгенограмма, на которой 
виден установленный трахеальный стент

a б
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Balloon Eustachian tuboplasty.  
Indications, technique and results. Literature review
I.I. Morozov 1,2, N.S. Grachev 1,3, N.V. Gorbunova 2
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Баллонная дилатация слуховой трубы.  
Показания, техника и результаты операции. Обзор литературы
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气囊扩张耳咽管：适应症、技术和手术结果的文献综述
I.I. Morozov 1,2, N.S. Grachev 1,3, N.V. Gorbunova 2
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Dysfunction of the Eustachian tube (ET) has an incidence 0.9-4,6% in adults and 6.1% in children. Balloon 
Eustachian tuboplasty (BET) is not the only one treatment for Eustachian tube dysfunction (ETD), but is relatively 
new. The experience accumulated in the world over 12 years of using BET and the results require a comprehensive 
assessment, which was objective of this literature review. In this review, ETD refers to its obstructive variant, as the 
most common, and the only one in which ETD indicated.
The article contains actual preoperative diagnostic studies for BET based on international and local clinical guidelines, 
which contains otomicroscopy, tympanometry, tuning fork tests, tone audiometry, nasopharyngoscopy, functional 
tests, ETDQ-7 (Eustachian Tube Dysfunction Questionnaire); indications and contraindications for BET are also 
presented.
The options for access to ET, the technical features for performing BET and its modification in terms of the balloon 
inflation algorithm, exposure time, pressure inside the balloon and the frequency of the procedure are described. 
At the same time, in studies conducted under the conditions of BET simulation, it was proved that most of the plastic 
deformation occurs at low inflation pressure, below 5 bar, tissue deformation continues even when the pressure 
rises to 10 bar, but it is elastic, not plastic in nature. Plastic deformation was observed only during the first inflation, 
thus, multiple repeated inflations proposed by a number of authors do not increase the clinical efficacy of BET and 
increase the risk of complications.
The article contains possible and documented complications of BET and the frequency of their occurrence, while 
no study reported serious negative consequences.
The effectiveness of BET in the treatment of persistent ETD, in the early and in the long-term periods, more than 
50% of any study population. However, it is difficult to assess the results of BET, since the design of studies varies: 
the differences begin with the definition of BET, the sample of patients and examination methods, and end with 
different criteria for evaluating the effectiveness of the technique. Further development of appropriate clinical 
guidelines will allow the maximum standardization of clinical trial planning and simplify the comparison of results 
and meta-analysis of data.
The effect of BET requires further clinical studies in patients with secretory otitis media with respiratory allergies, 
patients with chronic suppurative otitis media and ETD, patients after ineffective primary BET.
Key words: Eustachian tube, balloon Eustachian tuboplasty, Eustachian tube dysfunction, secretory otitis media, 
chronic suppurative otitis media
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