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Abbreviations 

 

TOETVA- transoral endoscopic thyroidectomy vestibular approach  

ABBA- axillary bilateral breast apprach 

BABA- bilateral axillary breast approach  

ATA- American Thyroid Association  

ETE - extrathyroidal extension  

FNAB- fine needle aspiration biopsy 

SCM- sternocleidomastoid muscle  

Tg-thyreoglobulin  

MEN- multiple endocrine neoplasia  

DTC- differentiated thyroid cancer  

PTC- papillary thyroid cancer  

FTC- follicular thyroid cancer  

CEA-carcinoembryonic antigen  

RAI- radioiodine 

NIS- natrium-iodide symorter 

FT3- free triiodothyronine 

FT4- free thyroxine 

hNIS- human natrium-iodide transporter 

SPECT- single photon emission computer tomography 

TSH- thyroid stimulating hormone 

rhTSH-recombinant human thyroid stimulating hormone ( Thyrogene) 

PD-L1- programmed death-ligand1  

NSCLC- non-small cell lung cancer   

HNSCC- head and neck  sqamous cell carcinoma 

FDA- Food and Drug Administation 
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1. Introduction   

 
In thyroid surgery, achieving a cosmetically pleasing scar has become a crucial 

aspect, as neck scars are usually noticeable. To improve patient satisfaction, smaller 

incisions are now being utilized. Over recent decades, new endoscopic techniques have 

been introduced using breast or axillary approaches, although the cosmetic outcome 

remains unsatisfactory. 

In recent years, progress has been made with the development of the transoral 

endoscopic thyroidectomy vestibular approach (TOETVA). This approach is 

appropriate for patients with small thyroid carcinomas without extrathyroidal extension, 

benign nodules up to 4-5 cm, as well as for parathyroid adenomas and follicular lesions 

(Anuwong et al., 2016). However, metastatic thyroid diseases and large substernal 

goiters should still be treated with conventional open surgery. 

Darker skin types are more prone to issues like keloids or other scarring issues. 

The renowned surgeon, Kocher, was the first to opt for horizontal scars instead of 

vertical ones to improve their cosmetic appearance (Wilhelm T et al., 2012, O’Connell 

DA et al., 2008). For young women from Far-Eastern countries, neck scars are 

synonymous with death and can negatively impact their lives, further intensified by 

keloids and other scarring (Choi Y et al., 2014). 

This problematic scarring led surgeons to devise a new technique without scars. 

While there were several attempts to remove the thyroid from the axillary or areolar 

region, these methods took longer and still resulted in scar formation (Christakis et al., 

2014). 

The optimal solution thus far is TOETVA, which leaves no visible scarring on 

the skin. However, this novel procedure is only suitable for small thyroid cancers 

without extrathyroidal extension (Anuwong et al., 2018). 

  

Differentiated thyroid carcinoma, specifically papillary, accounts for 

approximately 90% of new cases of thyroid cancer in iodine-sufficient regions globally. 
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This is the most prevalent thyroid malignancy, but it also has a generally favorable 

prognosis, with over  

90% survival rates after 10 years of treatment (Kitahara et al., 2022).  

Total thyroidectomy is commonly accepted as the preferred procedure for all metastatic 

thyroid carcinomas. 

Papillary thyroid carcinoma, constituting 75% of all thyroid malignancies and 

over 90% of differentiated thyroid cancers, is the most frequently-occurring type of 

thyroid cancer. Despite the tumor’s slow growth and positive prognosis, managing 

locoregional recurrence remains a significant challenge. Consequently, lymph node 

surgery emerges as a crucial consideration in treating papillary thyroid carcinoma 

(Miccioli et al., 2017). 

Clinically noticeable lymph node metastasis is found in approximately 15% to 

30% of patients. Reports show that unnoticed metastasis can go up to 90%. Half of the 

clinically node-negative patients might develop lymph node metastasis. Furthermore, 

lymph node metastasis occurs in 15% to 50% of patients suffering from papillary 

thyroid microcarcinoma, a condition wherein a papillary thyroid carcinoma is 10mm or 

less in diameter (Kitahara et al., 2022). 

Follicular thyroid cancer, constituting 10–15% of all thyroid cancers, is the 

second most common type. Also known as follicular carcinoma, it is recognized as a 

“well-differentiated” thyroid cancer, similar to papillary thyroid cancer. However, it 

typically exhibits a greater degree of aggression, it occurs predominantly in a slightly 

older demographic, and it is less frequently seen in children. Unlike papillary thyroid 

cancer, follicular thyroid cancer rarely arises post-radiation exposure. 

The fatality rate tied to follicular thyroid cancer often depends on the extent of 

vascular invasion, a characteristic trait of this type of cancer. This trait leads to distant 

metastasis, which is more common than in papillary thyroid cancer (Grebe et al., 1995). 

Even when the cancer remains small within the thyroid, there’s potential for distant 

spread, affecting the lungs, bones, brain, liver, bladder, and skin. Unlike papillary 

cancer, instances of lymph node involvement are far less common in follicular thyroid 

cancer, estimated at only 8–10%. 

Hürthle cell thyroid cancer is a rare and aggressive form of the disease, varying 

greatly in its ease of cure(Chen et al., 1996). Medullary thyroid cancer, frequently 
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sporadic in nature, also occurs as part of an inherited disease known as multiple 

endocrine neoplasia (MEN) in about 25% of cases.  

Unlike more common types of thyroid cancers such as papillary and follicular, 

medullary thyroid cancer originates from the thyroid’s  

parafollicular C cells. With medullary cancer, the standard treatment is a thyroidectomy. 

compared to papillary cancer, it also necessitates prophylactic central neck dissection 

due to significantly elevated calcitonin and CEA levels (Pelizzo et al., 2023). Despite 

the crucial impact of surgery in medullary thyroid cancer treatment, a positive FNAB 

identifying tumor foci is insufficient for diagnosis on its own-- elevated levels of 

calcitonin and CEA are also required. 

Metastatic DTC cases should be treated in centers where all personnel and 

instrumental conditions are optimal. In cases of DTC with extrathyroidal extension, 

male gender, and older age are predisposing factors contributing to disease recurrence in 

the presence of nodal metastases. However, studies have shown that lymph node 

metastases decrease survival rates, with this effect being more pronounced among 

elderly patients. 

Lymph node metastases are predominantly found in the central neck, with the 

gland’s lymphatic drainage followed by venous drainage (Mao et al., 2020). The 

anticipated lymphatic drainage pattern of thyroid carcinoma is a central cervical (level 

VI) metastasis, followed by lateral cervical (levels II through V) compartment 

metastasis. The tumor’s location within the thyroid gland can influence the metastasis 

site. 

Tumors located in the isthmus, middle, and lower parts of the gland 

predominantly metastasize to the central nodes, while tumors in other gland sections 

usually metastasize to ipsilateral lateral regions (Randolph et al., 2012). The most 

common cervical lymph node classification system, recommended by the American 

Joint Committee on Cancer and the American Academy of Otolaryngology and Head 

and Neck Surgery, delineates the central compartment as level VI lymph nodes, and the 

lateral compartment as levels II through V. 

Dissection, the process of removing lymph nodes, involves excising both the 

lymph nodes and soft tissues extending from the lateral wall of the carotid sheath to the 

trapezius muscle, and from the subclavian vein to the hypoglossal nerve. The procedure 
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typically involves removing levels II, III, IV, and V. In cases with evident metastatic 

disease at level VI, this level can also be excised.  

The “berry picking” procedure, which only removes suspicious and enlarged 

lymph nodes, is generally deemed inadequate (Robbins et al., 2002). 

 

The neck has six anatomical levels, which are used to stage and plan treatment 

for thyroid and other head and neck cancers. 

Level I: submental and submandibular 

 superiorly: mylohyoid muscle and mandible 

 inferiorly: inferior border of the hyoid bone 

 anteriorly: platysma muscle 

 posteriorly: posterior border of the submandibular gland 

 There are two sublevels: level Ia (submental nodes): anteromedial between the 

anterior bellies of both digastric muscles; level Ib (submandibular nodes): 

posterolateral to the anterior belly of the digastric muscles. 

 

Level II: upper internal jugular (deep cervical) chain 

 superiorly: base of the skull at the jugular fossa 

 inferiorly: inferior border of the hyoid bone 

 anteriorly: posterior border of the submandibular gland 

 posterolaterally: posterior border of the sternocleidomastoid muscle 

 medially: medial border of the internal carotid artery 

 There are two sublevels: level IIa: inseparable from or anterior to the posterior 

edge of the internal jugular vein; includes jugulodigastric nodal group; level 

IIb: posterior to and separable by a fat plane from the internal jugular vein. 

 

Level III: middle internal jugular (deep cervical) chain 

 superiorly: inferior border of the hyoid bone 

 inferiorly: inferior border of the cricoid cartilage 

 anteriorly: anterior border of the sternocleidomastoid muscle 

 posterolaterally: posterior border of the sternocleidomastoid muscle 

 medially: medial border of the common carotid artery 
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Level IV: lower internal jugular (deep cervical) chain 

 superiorly: inferior border of the cricoid cartilage 

 inferiorly: level of the clavicle 

 anteriorly: anterior border of the sternocleidomastoid muscle 

 posterolaterally: oblique line drawn through the posterolateral edge of the 

sternocleidomastoid muscle and the lateral edge of the anterior scalene muscle 

 medially: medial border of the common carotid artery 

 includes medial supraclavicular nodes including Virchow node 
 

Level V: posterior triangle 

 superiorly: skull base at the apex of the convergence of sternocleidomastoid and 

trapezius muscles 

 inferiorly: level of the clavicle 

 anteromedially: posterior border of the sternocleidomastoid muscle 

 posterolaterally: anterior border of the trapezius muscle 

 There are two sublevels: level Va: superior half, superior to inferior border of 

the cricoid cartilage (posterior to levels II and III); includes spinal 

accessory nerve; level Vb: inferior half, inferior to inferior border of the cricoid 

cartilage (posterior to level IV); includes lateral supraclavicular nodes. 

 

Level VI: central (anterior) compartment 

 superiorly: inferior border of hyoid bone 

 inferiorly: superior border of manubrium (suprasternal notch) 

 anteriorly: platysma muscle 

 posteriorly: trachea (medially) and prevertebral space (laterally) 

 laterally: medial borders of both common carotid arteries (medial to levels III 

and IV) includes anterior jugular, pretracheal, paratracheal, prelaryngeal 

(Delphian), and perithyroidal nodes 

 

 

Level VII refers to the upper mediastinal region, an extension of the paratracheal 

chain that lies beneath the suprasternal notch and above the trachea. This area is 

typically accessed not by a head, neck, or thyroid surgeon, but by a thoracic surgeon. 
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All higher levels ultimately drain to the jugular nodes on their respective sides, then to 

the right lymphatic duct or the thoracic duct on the left. One critical aspect of thyroid 

surgery is to securely ligate the lymphatic vessels to prevent lymphatic leakage, which 

could lead to serious complications that are difficult to manage. 

In metastatic DTC patients, level I does not factor into a neck dissection since 

metastasis does not occur in this region. It is relevant in cases of squamous cell 

carcinoma of the head and neck, which can also metastasize to level I nodes. 

Surgeons should have a thorough knowledge of neck anatomy to successfully 

perform thyroid surgery and prevent potential intraoperative and postoperative 

complications. 

Sosa et al. (YEAR) suggested that the complications arising during surgery can 

often be attributed to medium and low-volume surgeons. This implies that these 

surgeons may lack the frequency of practice required to manage complex scenarios, 

leading to a higher incidence of recurrent laryngeal nerve palsy and postoperative 

hypoparathyroidism. In fact, low-volume surgeons, performing fewer than 25 

thyroidectomies a year, are found to be responsible for 81% of such complications 

(Abdalgadir et al., 2017). 
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Figure 1. Levels of the neck lymph nodes , antomical boundaries are allocated 

"Mikael Häggström, M.D.  via Wikimedia Commons"  

(https://upload.wikimedia.org/wikipedia/commons/4/45/Cervical_lymph_nodes_and_le

vels.svg )  

https://commons.wikimedia.org/wiki/File:Cervical_lymph_nodes_and_levels.svg, 

Cervical lymph nodes and levels  

 

Iodine is an essential constituent of the thyroid hormones, key factors for human 

development and physiology during intrauterine and postnatal development. Active 

iodide transport into the thyroid epithelial cells is mediated by the Na+/I- symporter 

(NIS). Radioiodine based diagnosis and therapy of thyroid diseases has been applied 

since 1940 (Seid et al., 1946, Borges et al.,2021) but NIS was the only first cloned in 

1996 in the laboratory of Nancy Carrasco. (35,Dai et al.,1996, De La Vieja et 

al.,2000,Dohan et al.,2003, Levy et al.,1997) NIS is a plasma membrane glycoprotein, 

and NIS secondary structure model with 13 transmembrane segments has been proposed 

based on experimental data. (Levy et al.,1996, Revera et al.,2017, Eskandari et al.,1997) 

NIS couples the inward translocation of Na down its electrochemical gradient to 

the simultaneous inward “uphill” translocation of I against its electrochemical gradient.   
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The Na+ gradient that provides the driving force for cellular I- uptake is 

maintained by the Na+/K+ ATPase. Two Na+ are transported per each I-. In the thyroid, 

both NIS and Na+/K+ ATPase are located on the basolateral surface of the thyroid 

follicular cells, facing the blood supply. (Revera et al.,2017, Eskandari et 

al.,1997,Paroder et al.2011) 

TSH and I- are the two main factors that regulates thyroidal I transport: TSH 

stimulates it and I decreases it. Hence TSH stimulation and I depletion are the two most 

important modulators routinely used to optimize radioiodine treatment of metastatic 

thyroid carcinoma. (Eskandari et al.,1997,Paroder et al.2011, Tacebay et al.,2000) 

NIS – mediated radioiodine therapy of thyroid cancer is the oldest routinely 

applied molecular targeted radiotherapy available today. Nowadays the NIS gene is one 

of the most promising candidates for gene therapy applications being both a therapeutic 

and a reporter gene. (Tacebay et al.,2000, Doha net al., 2004, Ferreira et al., 2005) 

A major drawback of available traditional cytotoxic anticancer therapies is that 

they are not selective for cancer cells. They have significantly toxicity against normal 

cells as well. Therefore, the ultimate aim of any new anticancer therapy is to achieve 

selective destruction of cancerous tissue with minimal harm to healthy cells.  

One of the most promising approaches to accomplishing this is targeted radiation 

therapy. The radiation therapy is a prime example of targeted radioiodine therapy via 

selectively expressed plasma membrane transporters. (Ferreira et al.,2005, Spitzweg et 

al.,2021, Maysor et al., 2021)  

 

Radioiodine therapy has been employed with great success for over 60 years to 

destroy thyroid cancer remnants and/or metastases after thyroid surgery. The presence 

of NIS in thyroid cancer cells ensures that administered radioiodine is selectively 

accumulated in these cells, thus causing little damage to other cells and only minimal 

side effects. Thus far, radioiodine therapy has been viewed as applicable only to thyroid 

cancer. NIS can concentrate various radionuclides in target cells and can facilitate 

exciting application of NIS including diagnostic and /or therapeutic gene. (Wapnir et al., 

2003, Niccola et al., 2015) Recent observations have raised the possibility to applying 

radioiodine therapy to breast cancer and other cancers  by introducing NIS into tumour 

via viral vectors or upregulating the tumors’ endogenous NIS expression if present. The 
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NIS as a transgene can thus do image guided radiotherapy, monitoring of gene and 

vector biodistribution and evaluate trafficking of therapeutic cells.  

Potential limitation of ectopic (extrathyroidal) NIS expression is that 

extrathyroidal tissues do not allow organification of iodide. Therefore the accumulation 

of iodine is the sum of cellular uptake and efflux, largely dependent on the plasma 

availability (absorption and clearance) of the tracer. (Niccola et al., 2015, Martin et al., 

2019, Dohan et al., 2001, Altorjay et al., 2007, Portulano et al.,2014) 

NIS is a master molecule of I metabolism. NIS has been shown in rodents to be  

responsible for iodine absorption from the intestine. (Dohan et al., 2001, Altorjay et 

al.,2007)  

Some of the absorbed iodine gets organified in the thyroid. Iodine is secreted by 

NIS in the  salivary glands  and in the stomach into the  gastrointestinal lumen and 

again absorbed via NIS in the small intestine.  Iodine is finally excreted through the 

kidney by glomerular filtration. (Levy et al.,1996, Reverea et al., 2017) 

Polarized expression of NIS in the epithelial cells results in vertical transepithelial 

transport of I-.  

At all cellular level NIS expression is polarized, it is located to the basolateral 

plasma membrane in all tissue where it is expressed, except in the enterocytes of the 

small intestine, where NIS is confined to the apical membrane. (Wapnir et 

al.,2003,Niccola et al.,2016) Basolaterally , the localized NIS transports I- into the 

lumen, which is in contrast to apically localized NIS translocates I- from lumen 

surrounded by the cells. Interestingly, NIS is regulated differently in each of these 

tissues. Current apical expression of NIS in the epithelium of the small intestine has 

been demonstrated only in rodents. (Altorjay et al. 2007) 

Natrium/sodium iodide transporter (NIS) is a plasma membrane glycoprotein that 

couples the inward translocation of Na+ down its electrochemical gradient to the 

simultaneous inward "uphill" translocation of I- against its electrochemical gradient. 

NIS-mediated radioiodine therapy of thyroid cancer is the first and most successful 

molecular targeted radiotherapy available today. (Dohan et al.,2001) Radioiodine 

uptake is decreased in thyroid cancer, because of absent NIS expression or impaired 

plasma targeting of NIS.( Portulano et al.,2014)  
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About 90 % of thyroid cancers are originate from follicular cells as differentiated 

thyroid cancer (DTC) , 90% of DTC is papillary thyroid cancer (PTC, and110 % is 

follicular thyroid cancer (FTC). (Fagin et al.,2016) The standard of  care  for localized 

or locally advanced PTC is surgery followed by radioiodine (RAI ) ablation and thyroid 

stimulating hormone suppression therapy. In contrast, recurrent and/or metastatic 

papillary thyroid cancer, especially if it loses its radioiodine accumulation capacity 

during dedifferentiation and progress, can be  an untreatable disease. The 5-year 

survival rate in localized cases is 98%, but with metastasis, the rate decreases to 55,5%.  

With radioiodine (RAI)-accumulating persistent thyroid cancer, the 10-year survival 

rate is 29%, but in cases of lost RAI accumulation, it is only 10%. (Weitzman et al., 

2019)  Progression of metastatic disease can be delayed with repeated radioiodine 

therapy, but over time the tumor dedifferentiates and loses its ability to accumulate 

radioiodine.  

RAI accumulation in thyroid cancer cells is mediated by the Na+/I- symporter 

(NIS). NIS is a plasma membrane glycoprotein that couples the inward translocation of 

Na+ down its electrochemical gradient to the simultaneous inward "uphill" translocation 

of I- against its electrochemical gradient. NIS-mediated RAI therapy for thyroid cancer 

is the first and most successful molecular targeted radiotherapy that is currently 

available.  (Dohan et al., 2003) In lack of NIS expression or impaired plasma targeting 

of NIS, RAI uptake may be decreased or absent in thyroid cancer. (Dohan et al., 2001)  

 

The prognosis for patients with iodine-refractory thyroid carcinoma is poor, and 

the average survival time is 3-5 years. The treatment of RAI refracted metastatic disease 

is challenging, multikinase inhibitors (sorafenib, leenvatinib) can be administered to 

slow down disease progression. RAI refractoriness (lack of RAI accumulation) of 

metastatic PTC is caused by a decrease in NIS expression or impaired plasma-

membrane targeting of the transporter. Understanding the pathomechanism of iodine 

uptake disorder in thyroid cancer could open up the possibility of reinduction of RAI 

uptake.( Yu  et al., 2023) 

There are several ongoing clinical trials with mitogen-activated protein kinase 

(MAPK) inhibitors (selumetinib, dabrafenib, and trametinib) to reinduce RAI uptake in 

RAI-refractory thyroid cancer. (Yu  et al., 2023) 
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Programmed cell death ligand (PD-L1) an immune checkpoint molecule one of 

the most important target of FDA and EMA approved cancer immunotherapy. 

PD-L1 a membrane bound protein, member of the immune globulin superfamily. 

It contains an N terminal part facing extracellularly, a transmembrane domain, and a 

short carboxy terminal facing intracellularly (Kornepati et al., 2022)  PD-L1 expressed 

on the cell surface of cancer cells binds to PD-1 (programmed death1) on effector T 

cells and inhibits their anticancer effect. In cancer immunotherapy administered Anti-

PD-L1 and/or anti- PD-1 antibodies inhibit PD-L1 – PD-1 interaction, and reactivates 

anticancer T effector functions. This so called „cell-extrinsic” PD-L1-PD-1 interaction 

inducing PD-1 downstream signaling leading to T cell inactivation is well described.  

Recently discovered “cell-intrinsic” PDL1 signaling is mostly PD1 independent, 

and in cancer cells modulate proliferation, survival, signaling, gene expression …etc. 

(Kornepati et al., 2022). Also anti-PDL1 antibodies interacting with PD-L1 on the 

cancer cell surface could induce PD-L1 intrinsic signaling.   

The more dedifferentiated thyroid carcinomas are, the more frequently they 

express the “immune-hijacking” molecule PD-L1 on their surfaces. At the same time, 

iodine uptake by differentiated thyroid carcinoma is reduced due to impaired NIS 

expression or plasma  membrane targeting, and tumor cells become RAI refractory 

during further dedifferentiation and no longer take up RAI. Thyroid cancer 

dedifferentiation leads to high PD-L1 expression and absent RAI uptake. While several 

publications have reported on the separate and distinct expression of NIS or PD-L1 in 

thyroid cancer, to date, no studies have examined simultaneous expression of NIS and 

PD-L1  in the same tumor samples.  
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2.Objectives 
 

We aimed to examine the surgical results of patients who underwent the TOETVA 

procedure, as well as the outcomes of metastatic papillary thyroid cancer patients who 

underwent open surgery at the National Institute of Oncology between 2013-2018. The 

Head and Neck Multidisciplinary Cancer Center, the leading thyroid center in Hungary, 

conducts an average of 600–700 thyroid surgeries annually. 

Thyroid is the most frequent target of autoimmune pathology. Immune thyroiditis, 

one of the most often experienced adverse effect of cancer immunotherapy with 

immune checkpoint inhibitor antibodies. While there is a lot of knowledge 

accumulating on thyroid autoimmunity, there is very few known about the immuno-

editing process during the course of thyroid cancer.  

The aim of our study was to follow the distribution of radioiodine in the human 

body by whole body SPECT (single photon emission computer tomography) imaging 

and correlate this with NIS immunhistochemistry in radioiodine accumulating human 

tissues.  

We were particularly interested to evaluate NIS expression in human small 

intestinal epithelium as well as to understand its possible role in I- absorption, and 

recirculation. The low mutational burden of differentiated thyroid cancer it is 

hypothesized to confer low immunogenicity, but the high prevalence of thyroid 

autoimmunity, seem to be contradictory, and raises questions about the real 

immunogenicity of thyroid cancer. There are only a handful of  studies that have 

evaluated immunotherapy in DTC in humans. And consequently there are no predictive 

biomarkers which can be used to indicate immunotherapy in DTC. Iodine supply has a 

significant impact on all kind of thyroid pathologies. Most published studies on the 

expression of PD-L1, presence of CD8+T lymphocytes in thyroid cancer were reported 

from geographical areas with high iodine intake. In contrast, in Hungary iodine intake is 

low, this could also affect the immuno-editing process of thyroid cancer.  

We had also interest  to  investigate  and correlate PD-L1 and NIS expression in 

lymph node metastatic PTC tumor samples and correlate these to the size, multifocality, 

metastatic nature, and iodide accumulating ability (plasma membrane expression of 

NIS)  of the DTC. 
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3.Materials and Methods 
 

Between June 2018 and October 2021, a total of 12 patients with thyroid cancer or 

nodules, measuring between 1 and 5 cm, underwent TOETVA surgery at the National 

Institute of Oncology. We performed lobectomies on 11 patients, and one underwent an 

isthmusectomy. Patients must be nasotracheally intubated for this process, positioning 

their heads in a hyperextended position on an inflatable pillow under the shoulders. The 

method was modified as described below. 

The anesthetist, who is experienced in TOETVA anesthesia, performed gentle 

hydrodissection on our last four patients. This involved infiltrating the thyroid capsule 

with lidocaine and saline under ultrasound guidance. We injected a virtual space 

between the thyroid’s true capsule and pseudo-capsule with 20 mL of a 0.5% lidocaine 

solution containing adrenaline, also under ultrasound guidance. This technique, along 

with injecting the Erb point - a pivotal step in thyroid operations conducted under 

regional anesthesia by our team - is a unique approach used exclusively by us in 

TOETVA surgery. It also involves performing external hydrodissection of the thyroid’s 

pseudo-capsule (Figure 2. ). 

 

Figure 2. Infiltration of thyroid’s  pseudocaspule  

 

A: trachea 
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B: thyroid lobe 

C: local anesthetica 

D: needle                                                          

E: SCM muscle 

 

Patients are administered 1.2 g of intravenous Amoxicillin Clavulanic acid for 

antibiotic prevention. We prepare three oral vestibule incisions for the trocars, adhering 

to the standard practice of avoiding the mental nerve. The middle incision made above 

the frenulum is intended for the 1cm optic trocar; the other two 5-mm incisions on both 

sides are for the instruments. The mouth is rinsed with 0.2% chlorhexidine before the 

procedure. 

The subplatysmal plane is hydrodissected using a Veress needle, and 30–50 ml 

of a saline solution, which includes 1mg of adrenaline in 500 ml saline, is used. After 

the optic trocar is inserted, the lower border is the jugulum, and the lateral border is the 

sternocleidomastoid (SCM) muscle. Carbon dioxide (CO2) is used for insufflation, 

maintained at 6 Hgmm. 
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z

 

Figure 3. Location of the endoscopic ports 

 

 

The side ports are inserted under visual guidance, using general laparoscopic 

equipment designed for abdominal procedures. The cranio-caudal view facilitates the 

identification of the recurrent laryngeal nerve. Once the operative field is clear, the next 

step is to carefully separate the thyroid lobe from its bed. Key aspects of the operation 

include identifying and preserving the parathyroid glands and the recurrent laryngeal 

nerves. Preoperative hydrodissection allows for easier dissection and provides an 

avascular plane that aids in identifying vessels and nerves. The thyroid lobe is then 

transported to the neck using an endobag. Lastly, 3/0 Monocryl sutures are used to close 

the vestible wounds. 
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Figure 4. Identification and ligation of the right superoir thyroid vessels with ultrasonic 

device  

 

Figure 5. Identification of the right recurrent laryngeal nerve  
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Figure 6. Ligation of the inferior thyroid vessels with ultráson device, identification of 

right lower parathyroid gland 

 

Figure 7. Blunt dissection of the right thyroid lobe from its bed 
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Figure 8. Pulling out the right thyroid gland through the tunnel 

F
igure 9. Closing the wound with 3/0 absorbable suture in 2 layer 
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The side ports are inserted under visual guidance, using general laparoscopic 

equipment designed for abdominal procedures. The cranio-caudal view facilitates the 

identification of the recurrent laryngeal nerve. Once the operative field is clear, the next 

step is to carefully separate the thyroid lobe from its bed. Key aspects of the operation 

include identifying and preserving the parathyroid glands and the recurrent laryngeal 

nerves. Preoperative hydrodissection allows for easier dissection and provides an 

avascular plane that aids in identifying vessels and nerves. The thyroid lobe is then 

transported to the neck using an endobag. Lastly, 3/0 Monocryl sutures are used to close 

the vestible wounds. 

 

TOETVA (transoral endoscopic thyroidectomy vestibular approach) is a proper 

procedure for T1-2 thyroid cancers without extrathyroidal extension (ETE), or cysts ( 

not larger then 5-6 cm), thyroid adenomas, parathyroid adenomas are suitable for 

TOETVA procedure. Contraindication can be substernal extension or larger tumors with 

ETE. (Anuwong et al., 2016)  

In the Head and Neck Multidisciplinary Cancer Center of the National Institute of  

Oncology we examined and analyzed the operations and those results of 130 metastatic 

papillary thyroid cancer patients operated by the same 2 surgeon (a senior and a junior 

thyroid surgeon). 

Both of them are high volume surgeons with a thyroid operation  number over 

300/year. Preoperative imaging and FNAB were carried out before the operation in 

every case. Regarding the metastatic lymph nodes, thyroidectomy was performed in all 

cases. According to the ATA guidelines (2015), NCCN guidelines (2019) lymph node 

dissections were performed after biopsy proven. (Haugen et al., 2016, Haddad et al., 

2022) 

 

Patients’ clinical records were reviewed from 2013 to 2018 for those that 

underwent total thyroidectomy with central lymphadenectomy, supplemented with or 

without lateral lymphadenectomy. These patients had preoperative cytological evidence 

of differentiated thyroid cancer and biopsy-confirmed lymph node metastasis.  

 

We identified 130 patients with papillary thyroid cancer and lymph node 

metastasis in our retrospective study.  
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All patients underwent the surgery with the same two practiced neck  

endocrine surgeons. Diagnostic conclusions of differentiated thyroid cancer were 

obtained preoperatively via ultrasound (US) - guided fine-needle aspiration biopsy 

(FNAB). The preoperative preparation incorporated measurements of free thyroid 

hormone (FT3, FT4), thyrotropin (TSH), thyroglobulin (Tg), and anti-thyroglobulin 

antibody (TgAb). A meticulous ultrasonographic neck scan was also performed. 

Ultrasound proved highly effective for diagnosing thyroid conditions, offering near-

100% accuracy when supplemented with FNAB and serum Tg tests. Additional imaging 

studies were utilized if local or distant metastasis was suspected. All patients underwent 

routine pre- and postoperative laryngoscopy. We recorded demographics and 

postoperative complications, inclusive of transient or continuous hypoparathyroidism, 

vocal cord paralysis, and local and distant recurrence detected during postoperative 

monitoring. Hypocalcemia, defined as less than 2.1 mmol/l (normal range being 2.15–

2.65 mmol/l), was considered lingering if it lasted more than 6 months. 

Biochemical assays 

FT3, FT4, Tg,TgAb, and TSH were determined by automatic ultrasensitive 

immunochemical assays (Liaison XL). 

Surgery 

The procedures performed were total thyroidectomy, paratracheal lymph node 

dissection, and lateral neck dissection for cases with confirmed lateral metastasis. 

Recurrent laryngeal nerves were consistently identified and exposed until their insertion 

in the larynx. Additionally, parathyroid glands were identified and preserved. We 

performed muscular autoimplantation into the sternocleidomastoid muscle if 

parathyroid glands appeared devascularized or were accidentally removed. Serum 

calcium levels were tested on the first day after surgery. If a patient’s serum calcium 

level was low, we began administering oral or, in specific cases, intravenous calcium 

and vitamin D supplement 

Radioiodine ablation 

RAI is used to eliminate the normal thyroid remnant and irradiate small neoplastic 

cell clusters, thereby reducing recurrence risk. Post-surgery, all patients underwent 
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adjuvant radioiodine ablation with iodine131 (131I). The criteria for postoperative 131I 

treatment, beyond lymph node involvement, included extracapsular thyroid invasion or 

locoregional extension, an unfavorable histological subtype, and vascular or lymphatic 

invasion, particularly with diameters >1 cm. To ensure adequate endogenous TSH 

levels (>30 mU/mL), which enhances radioiodine uptake, patients discontinued L-T4 

replacement 3–4 weeks before radioiodine treatment; when withdrawal from L-T4 was 

not suitable, TSH stimulation was achieved with Recombinant Human Thyrotropin 

(rhTSH, Thyrogen) following standard protocols. A whole-body scan was performed 4–

7 days post-radioiodine treatment. 

 

Follow-up 

Patients underwent neck ultrasounds and serum Tg and TgAb level checks every 

6 months as part of their ongoing L-thyroxine treatment. A serum Tg level of ≤ 

0.2 ng/mL was classified as undetectable. To monitor for potential recurrence in patients 

believed to be disease-free, Tg detection methods were used. In patients that tested 

positive for TgAb, whole-body 131I scanning after rhTSH stimulation and neck 

ultrasound were employed. The median follow-up duration was 47 months, with a range 

from 0 to 196 months. 

 

Statistical analysis 

The Mann-Whitney U-test (Statistica 12.5, StatSoft, Tulsa, OK, USA) was 

employed to examine the correlations between factors such as capsular, lymph node and 

vascular invasion, Hashimoto status, LND and sex, with tumor size, metastatic lymph 

nodes and age. The log-rank test was utilized to compare overall survival rates based on 

the aforementioned factors, along with pathology and laterality. Lastly, the Cox 

regression method was implemented to investigate the impact of tumor size, the number 

of lymph nodes, metastatic lymph nodes and age on survival in thyroid cancer surgical 

treatment. 

NIS polarized expression was studied in I--accumulating tissues via 

immunohistochemistry using a polyclonal Ab against the C terminal end of hNIS.  
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Radioiodine distribution in human body was evaluated on rutine planar whole 

body imaging after I-131 therapeutic administration in patients underwent 

thyroidectomy for cancer. Post-therapeutic whole body scan is rutinely performed, one 

representative image is shown in Figure 1. 

A whole-body scanner was used to image whole-body distribution. In the case of  

I-131, a high-energy collimator (up to 450 keV) was used with a scanning speed of 12 

cm/min and a window setting of 364 keV ±15%. 

Counts were obtained from the regions of interest over the whole body and 

the thyroid in anterior and posterior images. 

Geometric averages for anterior and posterior counts were used. The 

counts were calibrated to the counts at time  t < 60 min before any voiding. 

 

Immunohistochemistry 

 

 The immunohistochemistry examinations were carried out  paraffin embedded 

tissues. HNIS polarized expression was studied in I- accumulating tissues by 

immunohistochemistry using a polyclonal Ab against the C terminal end of hNIS. (Levy 

et al., 1997,) HNIS immunohistochemistry was performed as previously described. 

Briefly: Five micron sections were cut from surgical blocks of I- accumulating tissues; 

thyroid, salivary gland, stomach, small intestine. All slides were deparaffinated, 

rehydrated and subjected to antigen retrieval. Endogenous peroxidase activity and biotin 

activity was blocked using commercial blocking system (Ventana). Sections were 

stained using anti-hNIS rabbit polyclonal antibody (1ug/ul, in 1:4000 dilution) directed 

against the C terminus  (generous gift from Dr Nancy Carrasco) using commercial 

immunohistochemistry kit (Ventana). All slides were counterstained with hematoxylin. 

 

The local Institutional Review Board of the National Institute of Oncology 

reviewed and approved the retrospective immunohistochemistry examination of paraffin 

embedded samples of 89 randomly selected regional lymph node metastatic papillary 

thyroid cancer patients operated in the National Institute of Oncology between 2013 and 

2018. 

Five-micron sections were cut from surgical paraffin blocks of tumor and stained 

by appropriate antibodies using kits according to the manufacturers’ instructions (anti-

DOI:10.14753/SE.2024.3060



27 

PD-L1 DAKO22C3 PharmDx kit). The hNIS expression was studied also by 

immunohistochemistry using a rabbit polyclonal antibody against the C terminal end of 

hNIS (1 µg/ul at 1:4000 dilution) (Dohan et al.,2004) (a generous gift from Dr. Nancy 

Carrasco). Immunohistochemistry analysis was performed as described previously. 

(Dohan et al.,2004), Wapnir et al., 2003) All slides were counterstained with 

hematoxylin. Immunohistochemical stains were evaluated and scored by two expert 

pathologists with experience in PD-L1 and NIS staining both separately and with a 

multi-headed microscope. 

Three groups were formed according to the proportion of the tumor cells showing 

PD-L1 staining (TPS). The first group showed no staining (score 0), the second group 

showed between 1 and 50% tumor-cell staining (score 1), and the third group showed 

more than 50% staining (score 2). Following the evaluation of the PD-L1 staining, NIS 

immunohistochemistry analysis was performed on 85 cases, the percentage of the tumor 

cells showing cytoplasmic and/or plasma membrane NIS expression was recorded. 
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4. Results 

 
Lobectomy was performed in 11 cases, and one patient underwent 

isthmusectomy. In four cases, external hydrodissection was used to infiltrate the thyroid 

lobes’ capsule under ultrasound guidance (Figure 1). With this unique technique, the 

preparation of the gland is easier, and in these cases, the operation times were shorter 

than in normal TOETVA cases. Of the 12 patients, ten were female, and two were male, 

with a mean age of 48 years (range 41–72). Ten procedures were performed on the right 

side, one on the left, and one involved an isthmusectomy. The histological report 

indicated papillary thyroid cancer (size 0.8cm-1.7cm) in four cases, follicular adenoma 

in five cases, colloid nodule in one patient, and cysts in two patients. TOETVA patients 

did not require drain placement and were discharged on the first postoperative day. The 

average operating time was 107 minutes (range 76–124 min) in normal cases and 89 

minutes (range 63–95 min) with external hydrodissection. Injury to the recurrent 

laryngeal nerve was not detected, and no other complications were observed. Transient 

numbness of the lower lip disappeared in every case after 2–3 weeks. 

The clinical records of patients undergoing total thyroidectomy with central 

lymphadenectomy and with/without lateral lymphadenectomy, between 2013 and 2018, 

presenting preoperative cytological evidence of differentiated thyroid cancer and with 

biopsy proven lymph node metastasis.  In our retrospective study, 130 papillary thyroid 

cancer patients with proven lymph node metastasis were identified. These patients had 

undergone total thyroidectomy with central and with/ without lateral neck dissection in 

our department. In all cases, surgery was performed by the same two experienced neck 

endocrine surgeons. For each patient, a preoperative diagnosis of differentiated thyroid 

cancer had been obtained by ultrasound (US) - guided FNAB. The preoperative workup 

consisted of free thyroid hormone (FT3, FT4), thyrotropin (TSH), Tg and anti-Tg 

antibody (TgAb) measurements, and high- resolution US of the neck by a skilled 

sonographer. Neck ultrasound is the most effective tool for detecting thyroid disease, 

combined with the result of FNAB and serum Tg assays, neck US can reach an 

accuracy around 100%. Other imaging studies should be carried out if locoregional or/ 

and distant metastases are suspected. A pre- and postoperative laryngoscopy was 
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routinely performed in all patients. Patient demographics and postoperative 

complications were recorded,  

recurrent laryngeal nerve was not detected. Any other complications were not 

detected. Transient  numbness of the lower lip disapperared in every case after 2-3 

weeks. 
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Table1. Surgical data of TOETVA patients 

 age sex Nodule 

size/FNA 

Operation OP 

time 

surgery complication 

1 49  f 29mm 

Follicul 

neoplasia 

Lobectomia l.d. 142 

min 

TOETVA 0 

2 70  f 34mm 

colloid 

nodule 

Lobectomia l.d. 110 

min 

TOETVA 0 

3 41  f 28mm 

follicular 

neoplasia 

Lobectomia l.s. 120 

min 

TOETVA 0 

4 42  f 15mm 

papillary  

cancer 

Lobectomia l.d. 180 

min 

TOETVA 0 

5 43  f 9mm 

papillary  

cancer 

  

 Isthmectomia 120 

min 

TOETVA 0 

6 56  f 8mm 

papillary  

cancer 

 

Lobectomia l.d. 210 

min 

TOETVA 0 

7 48  m 15mm 

papill.cc 

Lobectomia l.d. 140 

min 

TOETVA 0 

8 52  f 27mm 

Hürthle-cell  

neoplasia 

Lobectomia l.d. 123 

min 

TOETVA Seroma punctio 

9 35  f 42 mm cyst Lobectomia l.d. 117 

min 

TOETVA 0 

DOI:10.14753/SE.2024.3060



31 

10 53  f 36 mm cyst 

 

Lobectomia l.d. 60 

min 

TOETVA 0 

11 40 

 

f 30mm 

follicular 

neoplasia 

Lobectomia l.d. 120 

min 

TOETVA 0 

12 54  f 20mm 

follicular 

neoplasia 

Lobectomia l.d. 87 

min 

TOETVA 0 

13 44  f 36mm 

follicular 

neoplasia 

Lobectomia l.d. 107 

min 

TOETVA  0 

 

From January 2013 to December 2018, 130 patients with metastatic papillary 

thyroid cancer underwent total thyroidectomy with lymph node dissection. These 

patients included 85 women and 45 men, with an average age of 47.56 years (ranging 

between 19 and 90 years old). Forty-three patients had thyroidectomy with only central 

neck dissection, while 87 patients had both central and lateral neck dissections. 

Transient hypocalcemia and temporary vocal cord palsy were observed in 30 

(23%) and 12 (9%) patients, respectively, while 4 (3%) patients experienced definitive 

hypocalcemia and 3 (2%) had permanent recurrent nerve palsy. 

On examination, unifocal cancer was identified on one side in 75.38% (98) of 

patients, and on both sides in 24.61% (32). Multifocal cancer was identified on one side 

in 83.07% (108) of patients, and on both sides in 16.92% (22). Capsular invasion was 

found in 57.7% (75) of patients, lymphatic invasion in 48.46% (63), and Hashimoto 

thyroiditis in 39.23% (51). Microcarcinoma was detected in 33.07% (43) of patients. 

Fourteen patients (10.77%) received a completion thyroidectomy, with 

multifocality found in two cases and extrathyroidal extension (ETE) detected in 12 

cases through the histological report before the second surgery. 

Patients without capsule invasion have a significantly better cancer-free survival 

rate compared to those with capsular invasion (p = 0.0368). However, no significant 

correlation was reported with regard to vascular and lymphatic invasion. 
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The median follow-up period was 47 months (0 to 196 months). We compared 

tumor size, the number of metastatic lymph nodes, and age against capsular invasion, 

vascular invasion, lymphatic invasion, and Hashimoto thyroiditis. 

With increasing age, rates of vascular and lymphatic invasion were higher. In 

patients with Hashimoto’s, the tumor size was smaller, and the age of patients was 

younger. A significant correlation was found between the number of removed lymph 

nodes and the tumor size (p = 0.0212), but not with age (p = 0.2406, according to 

Spearman’s rank correlation). There was no significant correlation between the survival 

rate and the number of removed lymph nodes (p = 0.2405, according to Cox 

regression). 

Table 2.  

Correlation among  the tumor size, metastatic lymph nodes and age  to  the capsular, 

lymphatic, vascular invision and Hashimoto  thyreoiditis 

 

p-value                                             

(Mann-Whitney U-test) 

Capsular 

invasion 

Lymphatic 

invasion 

Vascular 

Invasion 

Hashimoto 

thyreoiditis 

Tumor size <0.001 <0.001 <0.001 0.0242 

Number of metastatic lymph 

nodes 

0.0151 0.0162 0.0133 0.5614 

Age 0.0206 <0.001 <0.001 <0.001 
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Figure 10. 

Cancer specific survival is 91,5% 
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Figure 11. 

Overall survival with and without capsular invasion. There was no difference in 

survival, p=0.2264 (Log-Rank test). 
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Figure 12.  

Overall survival with and without vascular invasion. We found no difference between 

the groups, p=0.1088 (Log-Rank test). 
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Figure 13. 

Overall survival with and without lymphatic vessel invasion. No difference was shown, 

p=0.25 (Log-Rank test). 
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Figure 14.  

Overall survival in Hashimoto and non-Hashimoto tumours. No difference was found in 

survival of Hashimoto versus non-Hashimoto tumours, p=0.2993 (Log-Rank test). 
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Figure 15.  

Overall survival in tumours with less than 10, between 10 and 20, and above 20 positive 

lymph nodes. No difference was found in survival based of the number of positive 

lymph nodes, p=0.4044. 
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Figure 16. 

Overall survival in female and male patients. There were no difference in survival 

between the genders, p=0.1391 (Log-Rank test). 

 

Table 3. Comparison of OS, and complications of thyroid surgery in the institutional  

and international data  

 

 OS Transient 

hypocalcaemia 

Permanent 

hypocalcaemia 

Transient 

RLN palsy 

Permanent 

RLN palsy 

Institutional 

data 

91% 23% 3% 9% 2% 

International 

data 

90% 14-60% 3-11% 3-7% 0-4% 
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Apically-expressed NIS in human tissue underlies I- absorption from the intestine. The 

I- is secreted into the lumen in the stomach and salivary glands by basolaterally-

expressed NIS. The I- is then again recirculated in the small intestine via apical NIS into 

the bloodstream. 

 

 

Figure 17. 

 Planar imaging of post-therapeutic I-131 distribution in a patient underwent 

thyroidectomy for thyroid cancer. The images were taken 72 hours following 

therapeutic administration of I-131.  

 (1): salivary gland, iodide is translocated into the saliva, (2) thyroid remnant: iodide is 

trapped in the thyroid gland, (3) stomach: iodide is translocated into the gastric juice, 

(4) iodide, as an anion simply filtered through the glomeruli and collected with the urine 

in the urinary bladder, (6) from the stomach the gastric juice gets into the small 

intestine, where iodide is an taken back from the intestinal lumen, and  translocated into 

the blood stream. 
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Figure 18.  

Black arrows indicating the basolateral membranous staining of the iodide accumulating 

follicular epithelium in the thyroid gland (top left), the basolateral membrane staining of 

iodine excreting epithelial cells in the salivary gland acini (top middle) and in the 

gastric mucosa (top right). 

 Apical membrane staining of the epithelial lining on the surface of duodenal villi 

responsible for iodide absorption (bottom left: cross sectional, bottom right: 

longitudinal sectional plane) (NIS immunohistochemistry, 40x magnification) 

 

In our present study we first reconfirmed previous observations that NIS 

expression is absent only in 33% of PTCs, and NIS expression is increased in the 

majority of  thyroid cancer, but  

retained in the cytoplasmatic membrane compartments, resulting absent or 

significantly decreased radioiodine accumulation in thyroid cancer cells. (Dohan et al., 

2001,Wapnir et al., 2004) 

 

Also in the line with results of others we also demonstrated that  significant 

proportion , 72% of PTSs express PD-L1.  (Wan et al., 2021)  

DOI:10.14753/SE.2024.3060



42 

Our aim was to evalute - first time ever - NIS and PD-L1 expression in the same 

tumoral tissue, and we could not find correlation between NIS and PD-L1 expression in 

the primary tumor of lymph node metastatic PTCs. 

As our study is the first attempt to explore possible association between PDL1 and 

NIS expression, it has several limitations.  

It has been described by Lubin at al., that PTC with a background of Hashimoto 

thyroiditis exhibit significant PD-L1 expression. (Lubin et al. 2018) Others reported that 

PTCs with a thyroiditis background demonstrated much higher PD-L1 expression 

compared to PTCs with a normal background. (Cunha et al., 2014, Bai et al., 2017) In 

our study we did not evalute the presence of thyroiditis, and it’s association with PDL1 

or NIS expression.  

Several studies have demonstrated that during the dedifferentiation process in 

most thyroid cancer the expression of PDL1 increases (D'Andréa et al., 2021) and NIS 

functional expression decreases (Weitzman et al.,2019). The PD1/PDL-1 pathway in 

general is used by cancer cells to resist immune destruction, while lacking functional 

NIS expression leads to radioiodine resistance.  

PDL1 expression was evaluated only in the cancer cells, and expressed as TPS, 

the PDL1 staining of tumor infiltrating immunocells was not recorded.  

 

We also did not investigated PD-L1, or NIS expression in corresponding lymph 

node metastases, but others reported PD-L1 expression in metastatic PTC tissues were 

similar to their corresponding primary tumor in the thyroid. (Lubin et al., 2018) 
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Figure 19. 

Figure 3. Schematic representation of iodine metabolism 

Schematic representation of iodine distribution  in the human body regulated by tissue 

specific polarized (basolateral or apical) plasma membrane expression of hNIS in 

epithelial cells. 

Blue arrows: basolaterally expressed NIS in epithelial cells translocates iodine in the 

saliva, in the gastric juice, and in the thyroid cells, where it is covalently bound to the 

tyrosyl residues of thyroglobulin. Red arrows: apically expressed NIS in the epithelial  

cells of the duodenal mucosa translocates iodine from the intestinal juice to the blood 

stream.  
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PD-L1 immunohistochemistry was performed on the primary tumor of regional 

lymph node metastatic 89 PTC cases. 25 (28%) of the tumors did not show PDL1 

expression, while 58 (65%) and 6 (7%) of the tumor-tissues were in staining groups 1 

and 2, respectively. (Table 1.) 

 

NIS immunohistochemistry was performed on 86 primary papillary carcinomas. 

51 (60%) out of 86 tumors showed NIS expression, only in 7 (8%) cases NIS was 

localized in the plasma  

membrane, while in most tumors NIS was retained in the intracytoplasmic 

membrane compartments. (Figure 1.) (Table 1.) NIS and PD-L1 expression was 

evaluated on different tissue sections from the same tumor and we could not investigate 

NIS and PD-L1 colocalization in tumor cells. 

The Sperman-Rank Order Correlation was run to determine the relationship 

between PD-L1 (TPS) and NIS expression in PTC tumors. There were no correlation 

between the PD-L1 and NIS expression (p=0.3199).  

No correlations was found between PD-L1 expression (TPS) and metastatic 

lymph nodes, lymphogenic spread (data not shown). 

We did not find any correlation between Hashimoto thyreoiditis and NIS-PD-L1 

expression. 

Table 4. Expression of PD-L1 and NIS  

Case N PD-L1 Range NIS 
NIS 

citoplasmatic 

NIS 

plasmamembrane 

1 0 1 30 30 0 

2 10 2 0 0 0 

3 0 1 20 20 0 

4 20 2 0 0 0 

5 1 2 0 0 0 

6 10 2 1 1 0 

7 0 1 0 0 0 

8 20 2 0 0 0 

9 0 1 0 0 0 
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10 30 2 0 0 0 

11 0 1 10 10 0 

12 0 1 0 0 0 

13 1 2 0 0 0 

14 10 2 0 0 0 

15 0 1 0 0 0 

16 0 1 1 1 0 

17 0 1 1 0 1 

18 0 1 0 0 0 

19 30 2 1 1 0 

20 1 2 1 1 0 

21 0 1 0 0 0 

22 30 2 0 0 0 

23 5 2 0 0 0 

24 0 1 20 20 0 

25 0 1 60 50 10 

26 0 1 0 0 0 

27 5 2 0 0 0 

28 30 2 5 5 0 

29 10 2 0 0 0 

30 20 2 0 0 0 

31 30 2 0 0 0 

32 40 2 0 0 0 

33 20 2 0 0 0 

34 20 2 10 0 10 

35 40 2 30 0 30 

36 90 3 0 0 0 

37 20 2 70 70 0 

38 50 2 0 0 0 

39 20 2 80 80 0 

40 0 1 5 5 0 

41 1 2 1 1 0 
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42 0 1 10 10 0 

43 40 2 0 0 0 

44 10 2 1 1 0 

45 60 3 20 20 0 

46 50 2 1 1 0 

47 5 2 100 100 0 

48 10 2 1 1 0 

49 50 2 90 90 0 

50 5 2 90 70 20 

51 90 3 0 0 0 

52 0 1 10 10 0 

53 80 3 70 40 30 

54 30 2  0  0  0 

55 30 2 30 30 0 

56 5 2 60 60 0 

57 0 1 90 90 0 

58 30 2 20 20 0 

59 0 1 40 40 0 

60 50 2 0 0 0 

61 10 2 10 10 0 

62 40 2 70 70 0 

63 40 2 0 0 0 

64 10 2 0 0 0 

65 30 2 10 10 0 

66 50 2 0 0 0 

67 10 2 0 0 0 

68 10 2 40 20 20 

69 20 2 60 60 0 

70 1 2  0  0  0 

71 5 2 70 70 0 

72 5 2 100 100 0 

73 60 3 0 0 0 
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74 70 3 0 0 0 

75 0 1 5 5 0 

76 0 1 10 0 10 

77 20 2 0 0 0 

78 5 2 0 0 0 

79 0 1  0  0  0 

80 0 1 10 10 0 

81 1 2  0  0  0 

82 0 1 0 0 0 

83 1 2 5 5 0 

84 5 2 5 5 0 

85 20 2 20 20 0 

86 30 2 30 30 0 

87 0 1 60 60 0 

88 10 2 70 70 0 

89 10 2 40 40 0 
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Figure 20. Papillary thyroid carcinoma with normal cytomorphological features, 

with membranous PD-L1 staining, with NIS staining  
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5.Discussion 

 
The development of a new technique in thyroid surgery aimed to minimize scars 

and reduce surgical invasiveness. This was facilitated through endoscope-assisted 

procedures aimed at reducing scar size (Miccioli et al., 1999). Approaches such as 

ABBA (axilla-bilateral breast approach) and BABA (bilateral axilla-breast approach) 

offered vast operative fields but were accompanied by numerous complications 

(Shimazu et al., 2003; Ohgami et al., 2000). Robotic thyroid surgery, though innovative, 

is significantly costly due to its requirement for special equipment (Lee et al., 2011). 

The endoscopic thyroid surgery sublingual approach was discontinued due to the risk of 

lingual nerve injury. In 2016, Anuwong Angkhoon and Paul Jitpratoom initiated 

TOETVA operations on cadavers and subsequently applied the technique to humans 

(Jitpratoom et al., 2016). Since 2016, TOETVA has been accessible in several thyroid 

centers across North America, Europe, and Asia. 

Nowadays, TOETVA is a recognized procedure for neck dissections at advanced 

thyroid centers in Asia. The most common complication of the vestibular approach is 

bacterial infection. Saliva contains Gram-positive aerobic and anaerobic species, 

whereas the subplatysmal plane is sterile. According to the relevant literature, no 

serious bacterial infections have been reported at centers performing TOETVA 

(Anuwong et al., 2016). Recurrent laryngeal nerve injury is a significant complication 

of both open and TOETVA surgeries. As such, intraoperative nerve monitoring can be a 

useful tool to record nerve function during open surgery. The rate of complications is 

similar with or without a monitor. Anuwong et al. reported comparable rates of 

hypoparathyroidism after both open and TOETVA procedures (Anuwong et al., 2017). 

This novel technique is recommended for surgeons who perform a high volume of 

thyroid surgeries and are capable of converting to open surgery during sudden serious 

situations (Luo et al., 2020). 

Thyroid cancer is a prevalent malignant disease, with surgical intervention often 

representing the critical initial step. FNAB can distinguish between the types of cancer, 

and it is a useful tool for determining the extent of lymph node dissection in cases of 

metastasis. However, the impact of locoregional lymph node metastasis on survival 
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rates in DTC patients remains a subject of debate (Triantofillou et al., 2018). Various 

studies suggest that lymph node metastasis in the lateral compartment, particularly in 

older 

patients, results in poorer clinical outcomes compared to metastases in the 

central compartment (Agrawal et al., 2017). Prior to surgery, all patients undergo an 

ultrasound or neck MR/CT. In our study, surgeons only carry out therapeutical 

dissections that are biopsy-proven without performing elective dissections. 

Reports suggest that nodal dissection can potentially lower locoregional 

recurrence and enhance survival in differentiated thyroid cancer cases (Robbins et al., 

2002). Randolph et al. highlighted the relationship between metastatic lymph nodes’ 

size and number and the likelihood of recurrence. They found that cases with fewer than 

five sub-cm metastatic nodes had reduced recurrence risks. However, recurrence rates 

of over 20-30% were found in cases of larger lymph node metastases (>3 cm or >5–10 

metastatic nodes) (Randolph et al., 2012). High-resolution cervical ultrasonography 

(US) is reportedly the most sensitive method for differentiating between metastatic and 

benign lymph nodes in patients with differentiated thyroid cancer and detecting 

locoregional metastases as small as 2-3 mm. Therefore, preoperative US can effectively 

identify metastatic lymph nodes that might go unnoticed with palpation alone in a 

significant number of patients with small macroscopic metastases (Russ et al., 2017). 

Won et al. studied the optimal range of lateral neck dissection in patients with 

differentiated thyroid cancer (DTC) having clinically confirmed lateral neck lymph 

node metastases. They concluded that selective neck dissection could be recommended 

for well-differentiated DTC patients with lateral lymph node metastasis devoid of risk 

factors (Won et al., 2018). Wong et al. suggested that levels IIa, III, IV, and V should 

consistently be removed in well-differentiated TC patients to prevent recurrence, as per 

their study (Wong et al., 2011). They proposed prophylactic central neck dissection due 

to its lower morbidity rates compared to reoperation. Notably, reoperating central lymph 

node dissection poses a higher risk to the recurrent laryngeal nerve and parathyroid 

glands due to increased scarring. Scarring, edema, and tissue vulnerability, along with 

landmark distortion, make re-operative surgery dangerous. It is also linked with a higher 

postoperative hematoma and scarring risk (Shaha et al., 2012). 

Many endocrine surgeons question the benefits of routine lymph node 

dissection, as it is often associated with increased morbidity, including injuries to the 
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lower parathyroid glands. Consequently, this procedure has been connected to rates of 

transient hypocalcemia of 14–60%, permanent hypocalcemia of 3–11%, temporary 

vocal cord  

paralysis of 3–7%, and permanent recurrent laryngeal nerve injury of up to 4% 

(Gambardella et al., 2016, Won et al., 2018). Total thyroidectomy tends to have a lower 

morbidity rate, and with treatments such as radioiodine and TSH suppression therapy, 

locoregional lymph node recurrence rates are often low. However, Molteni et al. 

suggested that skilled, high-volume surgeons could achieve a low incidence of new 

recurrent laryngeal nerve palsy and permanent hypoparathyroidism when reoperating 

the central lymph node dissection for recurrent or persistent thyroid cancer (Molteni et 

al., 2019). Furthermore, Agrawal et al. developed practical guidelines for when a central 

neck dissection should be performed on patients with papillary thyroid cancer. Their 

consensus advised that proven lymph node metastases in the central neck should be 

addressed with comprehensive compartmental central neck dissection. 

Only in certain cases is prophylactic central neck dissection deemed appropriate. 

As indicated in these statements, recurrent central neck dissection should ideally be 

conducted by highly experienced surgeons who frequently perform such procedures. 

This is to reduce the risk of complications compared to having the procedure carried out 

by a less experienced, low-volume surgeon (Agrawal et al., 2017). 

In fact, the recent American Thyroid Association Guidelines suggest routine 

central lymph node dissection for all DTCs, particularly for high-risk patients (Haugen 

et al., 2016). They reached this recommendation after carefully weighing all the 

advantages and disadvantages. 

Our study observed lower survival rates associated with tumor size, 

multifocality, and capsular invasion, aligning with other literary reports. Age and 

gender demonstrated no significant relevance, corroborating further reports in the 

literature. 

We have correlated in vivo radioiodine distribution of human body and polarized 

NIS expression by immunohistochemistry in iodine accumulating organs. I- is a tracer 

mineral in the environment, and humans ingest it via food. Because of its scarcity, I- has 

to be adsorbed through a very specific and efficient mechanism. I- anions are quickly 

filtered from the bloodstream by the kidney and excreted via the urine. I- is also 

“trapped” by the thyroid gland; It is transported by NIS into the thyrocytes, where I- is 
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covalently bound to the tyrosyl residues of thyroglobulin. NIS is highly specific and 

efficient in accumulating I- into the thyroid cells, but I- is also quickly cleared from the 

circulation by glomerular filtration. Thus, it is imperative that I- has to remain  in the 

circulation for a sufficiently long time. (Martin el al., 2019, Dohan et al., 2001) 

Nicola et al. first demonstrated NIS over the entire length of small intestine in 

rodents. They studied the duodenum to the ileum and found that NIS is localized in the 

apical surface of small intestine enterocytes where it mediates intestinal I- absorption. 

They  also reported that -similar to thyroidal NIS-  enteral NIS is autoregulated by I-, 

and high I- concentration decreases its own intestinal transport. In this report we used 

immunohistochemistry to show apical NIS expression of enterocytes for first time in 

human small intestine. This corroborates prior rodent work by Nicola. (Nicola et al., 

2015)  

Studies of human samples are limited by availability and tissue auto-digestion, 

and thus we could not evaluate NIS expression through small intestine. Our samples 

were from the duodenum and all showed apical NIS expression in the enterocytes. It is 

difficult to study the regulation of expression and polarized plasma membrane targeting 

enteric NIS expression in humans. Martín et al. reported the presence of a highly 

conserved monoleucine-based sorting signal on the NIS carboxy terminus that is 

responsible for basolateral plasma membrane targeting in polarized canine kidney 

epithelial (MDCK) cells. Disrupting this basolateral sorting signal results in apical 

targeting of NIS protein in epithelial cells. This sorting determinants have to be 

recognized by cell-specific sorting machinery.  

This sorting machinery is cell-specific and characterized by specific adaptor 

proteins.  

 

Currently, very little known in NIS-expressing tissues about the presence, 

function, and regulation of cell-specific factors that interact with and determine the 

polarized targeting of NIS in the plasma membrane. In the human body, polarized NIS 

expression can be basolateral (thyroid, salivary gland, stomach) or apical (small 

intestine). (Nicola et al., 2012)  

This distribution  ensures that I- absorbed in the small intestine, accumulates in 

the thyroid gland and secreted into the gastric lumen. This is then reabsorbed  in the 
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small intestine, finally  removed from the circulation via glomerular filtration into the 

urine. (Figure 13.) 

 

Our aim was to evalute - first time ever - NIS and PD-L1 expression in the same 

tumoral tissue, and we could not find correlation between NIS and PD-L1 expression in 

the primary tumor of lymph node metastatic PTCs. 

As our study is the first attempt to explore possible association between PDL1 and 

NIS expression, it has several limitations.  

It has been described by Lubin at al., that PTC with a background of Hashimoto 

thyroiditis exhibit significant PD-L1 expression. (Lubin et al. 2018) Others reported that 

PTCs with a thyroiditis background demonstrated much higher PD-L1 expression 

compared to PTCs with a normal background. (Cunha et al., 2014, Bai et al., 2017) In 

our study we did not evalute the presence of thyroiditis, and it’s association with PDL1 

or NIS expression.  

Several studies have demonstrated that during the dedifferentiation process in 

most thyroid cancer the expression of PDL1 increases (D'Andréa et al., 2021) and NIS 

functional expression decreases (Weitzman et al.,2019). The PD1/PDL-1 pathway in 

general is used by cancer cells to resist immune destruction, while lacking functional 

NIS expression leads to radioiodine resistance.  

PDL1 expression was evaluated only in the cancer cells, and expressed as TPS, 

the PDL1 staining of tumor infiltrating immunocells was not recorded.  

 

We also did not investigated PD-L1, or NIS expression in corresponding lymph 

node metastases, but others reported PD-L1 expression in metastatic PTC tissues were 

similar to their corresponding primary tumor in the thyroid. (Lubin et al., 2018) 
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6.Conclusion 

 

A TOETVA is the only scar-free, effective procedure for the thyroid gland that 

offers a satisfactory cosmetic outcome. The extensive operation time can decrease with 

experience, typically after 15 to 20 surgeries. The ideal practitioner for this procedure 

would be a surgeon highly experienced in thyroid surgeries. Operating field avascularity 

can be achieved via external hydrodissection, which facilitates safer, more feasible blunt 

preparation. The authors have successfully combined thyroid capsule sheath infiltration, 

a technique employed in regional thyroid surgeries, with the TOETVA procedure. Their 

innovative method is a safe and effective surgical option for selected patients. In the 

future, the authors plan to broaden their approach, removing not only thyroid lobes but 

also central and lateral lymph nodes. 

Thyroid cancer is a prevalent disease with a favorable survival rate. Surgery can 

significantly contribute to the treatment plan. We do not conduct preventative 

dissections. The utility of prophylactic central lymph node dissection in treating 

differentiated thyroid cancer is quite unclear. To date, there is no decisive evidence 

suggesting that preventative central neck dissection decreases recurrence or mortality 

rates. This procedure, even when executed by well-versed surgeons, is linked to 

increased morbidity. It primarily results in temporary complications, primarily 

hypoparathyroidism. However, the rate of permanent complications is incredibly low 

and not significantly different from those of a total thyroidectomy conducted 

individually. 

In our study, tumor size, the number of metastatic lymph nodes, and advanced age 

were all correlated with capsular, lymphatic, and vascular invasion, which is consistent 

with similar studies. 

Patients with capsular, lymphatic, and vascular invasion, as well as those with 

larger tumors, had lower survival rates. Contrary to numerous studies supporting the 

effectiveness of metastatic lymph node dissection, our data showed no correlation 

between the number of dissected and metastatic lymph nodes and survival rate, 

eliminating the necessity for prophylactic dissection. Survival rates were higher in 

patients who underwent radioiodine therapy after surgery - a well-documented fact. 

Hashimoto thyroiditis is associated with larger tumor size.  
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Lymphatic and vascular invasions tend to be more frequent in older patients 

compared to younger ones. 

In summary, we advocate for prophylactic central neck dissection only for high-

risk patients. We have found that certain factors increase the recurrence risk, such as 

tumor size, certain histological varieties (namely Hürthle cell and, especially, tall cell 

variant), multifocality, and locoregional infiltration. Using a wider range of 

immunocytochemical and genetic markers may enhance preoperative diagnosis. 

Furthermore, the creation of methods to detect metastatic lymph nodes during surgery 

could greatly benefit patient selection for prophylactic or therapeutic central neck 

dissection in the near future. 

 

Prophylactic central neck dissection is appropriate only in specific cases. 

According to these statements recurrent central neck dissection should be performed by 

high volume experienced surgeons to minimize the complication rate , than for a low 

volume surgeon to perform prophylactic dissection. (Agrawal et al., 2017) 

As a matter of fact, the recent American Thyroid Association Guidelines, whilst 

taking into consideration all the pros and cons, recommend routine central lymph node 

dissection for all differentiated thyroid cancers, especially in high-risk patients.(Haugen 

et al.,2016)  

 In our study, tumor size, multifocality, capsular invasion also presented a lower 

survival rate, in line with other reports in the literature. We found no differences in 

relation to age or gender, in agreement with other reports in the literature. 

 

In our present study we first reconfirmed previous observations that NIS 

expression is absent only in 33% of PTCs, and NIS expression is increased in the 

majority of  thyroid cancer, but  

retained in the cytoplasmatic membrane compartments, resulting absent or 

significantly decreased radioiodine accumulation in thyroid cancer cells. (Dohan et al., 

2001,Wapnir et al., 2004) 
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Also in the line with results of others we also demonstrated that  significant 

proportion , 72% of PTSs express PD-L1.  (Wan et al., 2021) TSH and iodine are the 

two main factors that regulate thyroidal I- transport: TSH stimulates it and iodine 

decreases transport. (Paroder et al., 2011, Tazebay et al., 2000) Hence, TSH stimulation 

and I depletion are the two most important modulators routinely used to optimize 

radioiodine treatment of metastatic thyroid carcinoma. Both tissue specific expression 

and polarized expression of NIS determines the distribution of I- in the human body. As 

an anion, absorbed I- quickly filtered from the circulation by the kidney into the urine. 

Gastrointestinal recirculation can led to a prolonged plasma retention time  for I,  thust 

resulting in better I-  availability for thyroidal I- accumulation. NIS is the first theranostic 

molecule ever used for both diagnostic and therapeutic purposes -it is used in thyroid 

imaging, as a reporter gene in gene therapy, and as a  radioiodine treatment of 

metastatic thyroid cancer. Manipulating intestinal recirculation of I- can optimize 

radioiodine availability in the bloodstream for NIS- mediated targeted radiotherapy, and 

reporter imaging. (Spitzweg et al., 2021)  

 

In summary we found no correlation between the percentage of NIS and PD-

L1expressing tumor cells in the primary tumors of lymph node metastatic PTCs. We 

could not perform co-localization studies of NIS and PDL1 expression at the cellular 

level, so we could not evaluate association between NIS and PD-L1 in the same cancer 

cell.  

Several studies have demonstrated that during the dedifferentiation process in 

most thyroid malignancies the expression of PD-L1 increases. (D’Andréa et al., 2021)  

and NIS functional expression decreases, but may also be independent 

consequences of dedifferentiation process. (Weitzman et al., 2019) 

It is tempting to speculate whether manipulation of the PD-1/PD-L1 axis by anti-

PD-L1 or anti-PD-1 antibodies, could restore NIS functional expression. 

Based on the present study we can only conclude that the percentage of NIS 

expressing or PD-L1 expressing tumor cells does not correlate in the primary tumor of 

lymph node metastatic PTC. 
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7.Summary 
 

A TOETVA is the only scar –free, and effective procedure of the thyroid gland, 

which provides good cosmetic outcome. The long operative procedure time will be 

shortened with experience after a learning curve of 15-20 operations. The surgeon must 

be a high volume surgeon on the field of thyroid surgery. With external hydrodissection 

the operative field becomes avascular, the blunt preparation is safer and more feasible. 

The thyroid capsule sheath infiltration is used in regional thyroid surgery what authors 

combined with TOETVA procedure. Authors’ unique method is a safe and effective 

surgical procedure on selected patients. Thyroid cancer is a common disease with a 

good survival rate. In our data capsular invasion, lymphatic and vascular invasion were 

correlated with tumor size, also with the number of metastatic lymph nodes, and with 

the elderly age according to  similar studies. Survival rate was lower in patients 

with capsular, lymphatic  and vascular  invasion, and also in patients with larger tumor 

size. In our data the number of dissected and metastatic lymph nodes do not correlate 

with the survival rate.  This fact suggests absolutely no need for prophylactic dissection. 

Survival rate was higher in patients with radioiodine therapy after surgery than the 

patients without the radioiodine ablation as it has been well known. 

Hashimoto thyroiditis correlates with larger tumor size. In older patients, lymphatic-

 and vascular invasion occur more often than in younger age. To summarize, we believe 

that prophylactic central neck dissection should be performed in high-risk patients only. 

Unfortunately, no clinical or pathological factors are able to predict with any certainty 

the presence of nodal metastasis. In our experience, tumor size is related to an increased 

risk of recurrence, as are some histological types (Hürthle-cell and, particularly, tall cell 

variant), multifocality, and locoregional infiltration. We examined first apically-

expressed NIS in human tissue underlies I- absorption from the intestine. The I- is 

secreted into the lumen in the stomach and salivary glands by basolaterally-expressed 

NIS. The I- is then again recirculated in the small intestine via apical NIS into the 

bloodstream. 

Since NIS and PD-L1 expression has never been investigated together in thyroid 

cancer , the aim of our study was  to investigate and correlate PD-L1 and NIS 

expression in the same tumor samples of metastatic lymph nodes. We do not detect any 

correlation between PD-L1 and NIS expression.  
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Összefoglalás 

Az ismertetett új technika az elmúlt évtizedekben egyre nagyobb népszerűségnek 

örvendő endoszkópos beavatkozások egyike, mely gyakorlott kézben hegmentes, a 

nyitott műtétekhez hasonlóan alacsony szövődmény rátájú megoldás a megfelelően 

szelektált beteganyagon. A TOETVA-t nagy számban végző centrumokban az átlagos 

műtéti idő rövidül: lobectomia esetén 76 perc, total thyreoidectomia esetében 124 perc.  

Hazánkban, a módszert az Országos Onkológiai Intézetben végezzük a műtéteket, 

melyeket kiválasztott beteganyagon, megfelelő indikációval, az onkológiai elveket szem 

előtt tartva egyre nagyobb számban kívánjuk alkalmazni. 

A jól differenciált pajzsmirigyrák gyakori, de jó prognózisú betegség, melynek  

felfedezésében az ultrahang diagnosztikának kiemelkedő fontossága van, illetve a 

sebészi beavatkozás döntő szerepet kap a terápiás algoritmusban.  Beteganyagunkban a 

posztoperatív szövődményráta a nemzetközi adatokkal összevetve is alacsonynak 

mondható.  

Relatív kis méretű daganat, vagyis a microcarcinoma 43 esetben (33%) adott 

nyaki áttétet.  Az eltávolított nyirokcsomó blokkoknak  48%-a volt áttétes, mely csak a 

tumormérettel mutatott szignifikáns korrelációt. A pajzsmirigydaganatok kezelése a 

multidiszciplinaritás miatt elsősorban centrumokban végzendő.  

A teljes test  scan alkalmas a radiojód  disztribúció kimutatására, mely jól 

ábrázolja a NIS szerepét jód  gyomornedvben történő szekréciójában.  Továbbjutva a 

duodenum lumenébe az apicalisan elhelyzekedő NIS segítségével ismét visszakerül a 

véráramba. Végül a  vesével választódik ki glomerulus filtráció után. 

Munkacsoportunknak elsőként sikerült a NIS apikális expresszióját igazolnunk humán 

duodenum entrocytákban. 

Elsőként vizsgáltuk a PD-L1 és NIS expressziót pajzsmirigyrák esetén. Nem 

találtunk korrelációt nyirokcsomó áttétes PTC daganatokban NIS és PD-L1 expresszió 

között.  

Ebből arra következtethetünk hogy a PD-L1 intrinsic jelátvitele vélhetően nincs 

befolyással a NIS expresszióra, plazmamembrán targetálásra.   
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Polgár, Csaba ; Oláh, Attila ; Bedros, J. Róbert ; Kovács, Péter ; Török, Olga ; Borbély, 

Katalin ; Lujber, László ; Gődény, Mária ; Kiss, András ; Dohán, Orsolya ; Nagy, Endre 

; Uhlyarik, Andrea ; Lévay, Bernadett ; Zámbó, Orsolya ; Győry, Ferenc ; Tamás, 

László ; Polony, Gábor ; Pogány, Péter ; Schmidt, Erzsébet ; Toldy, Erzsébet ; Bhattoa, 

Harjit Pál ; Hitre, Erika ; Molnár, Krisztián ; Gellén, Balázs ; Takácsi-Nagy, Zoltán 
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; Szilágyi, István ; Altorjay, Áron ; Mezősi, Emese ; Lakatos, Péter ; Lacsán, Katalin 

Anna ; Patócs, Attila ; Pávics, László ; Helfferich, Frigyes ; Léránt, Gergely ; Tóth, 

Erika ; Sápi, Zoltán ; Tornóczki, Tamás ; Borka, Katalin ; Molnár, Csaba 

Az Emberi Erőforrások Minisztériuma egészségügyi szakmai irányelve a differenciált 

pajzsmirigyrák diagnosztikája és kezelése 

EGÉSZSÉGÜGYI KÖZLÖNY 71 : 24 pp. 2643-2716. , 74 p. (2021) 

Jelentés (Folyóiratcikk) | Tudományos[32607146] [Admin láttamozott] 

 

Lévay, Bernadett ; Oberna, Ferenc 

Heg nélküli pajzsmirigyműtét: a TOETVA mint új eljárás a hazai 

pajzsmirigysebészetben 

ORVOSI HETILAP 161 : 41 pp. 1764-1768. , 5 p. (2020) 

Szakcikk (Folyóiratcikk) | Tudományos[31623063] [Admin láttamozott] 

 

Bernadett ; Sávolt, Ákos ; Oberna, Ferenc ; Mersich, Tamás 

Hasfalat infiltráló coecum tumor eltávolítása komplett mesocolicus excisióval, hasfali 

resectióval és musculus tensor fasciae latae musculocutan lebenyes rekonstrukcióval 

MAGYAR SEBÉSZET 76 : 4 pp. 116-122. , 7 p. (2023) 

Szakcikk (Folyóiratcikk) | Tudományos[34498601] [Nyilvános] 

 

Lévay, Bernadett ; Révész, Mónika ; Oberna, Ferenc 

Heg nélküli pajzsmirigyműtét – TOETVA 

MAGYAR ONKOLÓGIA 67 : 1. szuppl. pp. 41-41. , 1 p. (2023) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[34343416] [Nyilvános] 

 

Lévay, Bernadett ; Kiss, Alexandra ; Oberna, Ferenc ; Slezák, András ; Tóth, Erika 

A pajzsmirigy primer laphámcarcinomája : Egy ritka eset ismertetése 

ORVOSI HETILAP 164 : 39 pp. 1556-1559. , 4 p. (2023) 

Szakcikk (Folyóiratcikk) | Tudományos[34169626] [Nyilvános] 

 

Levay, Bernadett ; Oberna, Ferenc 

Toetva- scarless thyroid surgery in hungary 

ENDOCRINE ABSTRACTS PS2-10-87 pp. 84-84. , 1 p. (2022) 
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Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[33138985] [Admin láttamozott] 

 

Lévay, Bernadett ; Révész, Mónika ; Oberna, Ferenc 

TOETVA − heg nélküli pajzsmirigyműtét 

MAGYAR ONKOLÓGIA 65 : 5 pp. 39-39. , 1 p. (2021) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32546621] [Admin láttamozott] 

 

Lévay, B ; Révész, M ; Oberna, F 

Heg nélküli pajzsmirigyműtét - TOETVA 

FÜL-ORR-GÉGEGYÓGYÁSZAT 67 : 3 pp. 117-117. , 1 p. (2021) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32187981] [Admin láttamozott] 

 

Kiss, A ; Zelenai, F ; Lévay, B ; Oberna, F 

Regionális anesztéziával végzett pajzsmirigy műtétekkel szerzett kezdeti 

tapasztalataink intézetünkben 

FÜL-ORR-GÉGEGYÓGYÁSZAT 67 : 3 pp. 115-115. , 1 p. (2021) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32187976] [Admin láttamozott] 

 

Lévay, Bernadett ; Boér, András ; Oberna, Ferenc 

Beszámoló a Nemzetközi Pajzsmirigy NOTES 3. konferenciájáról, Bangkok, 2018. 

március 7–8. 

MAGYAR SEBÉSZET 72 : 2 pp. 77-78. , 2 p. (2019) 

Konferenciaközlemény (Folyóiratcikk) | Tudományos[31164735] [Admin láttamozott] 

 

Nguyen, Nhung Annhong ✉ ; Peter, Ilona ; Levay, Bernadett ; Andi, Judit ; Polgar, 

Csaba ; Takacsi-Nagy, Zoltan 

Thyroid gland paraganglioma: report of a case and review of the literature 

INTERNATIONAL JOURNAL OF CLINICAL AND EXPERIMENTAL 

MEDICINE 10 : 12 pp. 16703-16708. , 6 p. (2017) 

Rövid közlemény (Folyóiratcikk) | Tudományos[3337533] [Egyeztetett] 

Nyilvános idéző összesen: 1, Független: 1, Függő: 0, Nem jelölt: 0 

 

Levay, B ; Boer, A ; Kocsis, A ; Agocs, L 
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A nagyméretű retrosternalis strumák műtéti megoldása - fej-nyak sebész és 

mellkassebész sikeres együttműködése 

MAGYAR SEBÉSZET 68 : 4 pp. 173-175. , 3 p. (2015) 

Szakcikk (Folyóiratcikk) | Tudományos[3110368] [Nyilvános] 

 

Szalai, Marta ; Levay, Bemadett ; Szirmai, Anna ; Papp, Istvan ; Premusz, Viktoria 

✉ ; Bodis, Jozsef 

A Clinical Study to Assess the Efficacy of Belly Dancing As a Tool for Rehabilitation 

in Female Patients with Malignancies. 

EUROPEAN JOURNAL OF ONCOLOGY NURSING 19 : 1 pp. 60-65. , 6 p. (2015) 

Szakcikk (Folyóiratcikk) | Tudományos[2716988] [Egyeztetett] 

Nyilvános idéző összesen: 25, Független: 23, Függő: 2, Nem jelölt: 0 

 

Lévay, B ; Boér, A ; Kocsis, Á ; Agócs, L 

A nagyméretű, retrosternalis strumák műtéti megoldása - fej-nyaksebész és 

mellkassebész sikeres együttműködése 

MAGYAR SEBÉSZET 67 : 3 pp. 182-182. , 1 p. (2014) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32153143] [Nyilvános] 

 

Szijarto, A ; Levay, B ; Kupcsulik, P 

Unusual consequences of 'incomplete' laparoscopic cholecystectomy 

EUROPEAN JOURNAL OF GASTROENTEROLOGY AND 

HEPATOLOGY 26 : 3 pp. 357-360. , 4 p. (2014) 

Szakcikk (Folyóiratcikk) | Tudományos[2449292] [Hitelesített] 

Nyilvános idéző összesen: 5, Független: 5, Függő: 0, Nem jelölt: 0 

 

Levay, B ; Szabo, G ; Szijarto, A ; Gamal, EM 

Epekövekben lévő baktériumok előfordulásának gyakorisága [The frequency of 

bacteria in human gallstones] 

MAGYAR SEBÉSZET 66 : 6 pp. 353-356. , 4 p. (2013) 

Szakcikk (Folyóiratcikk) | Tudományos[2482111] [Hitelesített] 

Nyilvános idéző összesen: 2, Független: 2, Függő: 0, Nem jelölt: 0 
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Agócs, László ; Lévay, Bernadett ; Kocsis, Ákos ; Szabó, Györgyi ; Gamal, Eldin 

Mohamed ; Rojkó, Lívia ; Sándor, József ; Wéber, György 

Aspergillus empyema kezelése nyitott thoracostomiával és izomplasztikával, a tüdő 

funkciójának megőrzésével – esetismertetés 

MAGYAR SEBÉSZET 66 : 5 pp. 274-276. , 3 p. (2013) 

Rövid közlemény (Folyóiratcikk) | Tudományos[2475534] [Egyeztetett] 

 

Szabó, Györgyi ✉ ; Gamal, Eldin Mohamed ; Sándor, József ; Ferencz, 

Andrea ; Lévay, Bernadett ; Csukás, Domokos ; Dankó, Titanilla ; Wéber, György 

Az adhaesioképződés mechanizmusa és modellezésének lehetőségei – Előkísérleti 

modellek 

MAGYAR SEBÉSZET 66 : 5 pp. 263-269. , 7 p. (2013) 

Szakcikk (Folyóiratcikk) | Tudományos[2460478] [Egyeztetett] 

Nyilvános idéző összesen: 2, Független: 0, Függő: 2, Nem jelölt: 0 

 

Vajda, Adrienne ; Lévay, Bernadett 

Pilomatrixcarcinoma nyirokcsomóáttéttel : egy ritka eset első hazai leírása 

LEGE ARTIS MEDICINAE 22 : 1 pp. 41-44. , 4 p. (2012) 

Szakcikk (Folyóiratcikk) | Tudományos[32107631] [Nyilvános] 

 

Agócs, László ; Lévay, Bernadett ; Boér, András ; Elek, Jenő 

Nyelezett supraclavicularis osteocutan szigetlebeny alkalmazása tracheostoma zárására 

MAGYAR SEBÉSZET 65 : 4 pp. 236-237. , 2 p. (2012) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[31293720] [Nyilvános] 

 

Agócs, László ; Lévay, Bernadett ; Boér, András ; Elek, Jenő 

Nyelezett supraclavicularis osteocutan szigetlebeny alkalmazása tracheostoma zárására 

MAGYAR SEBÉSZET 65 : 6 pp. 426-429. , 4 p. (2012) 

Szakcikk (Folyóiratcikk) | Tudományos[3110383] [Nyilvános] 

Nyilvános idéző összesen: 1, Független: 1, Függő: 0, Nem jelölt: 0 

 

Kocsis, A ; Markóczy, Z ; Agócs, L ; Molnár, M ; Fillinger, J ; Lévay, B ; Vadász, P 

DOI:10.14753/SE.2024.3060



79 

Pseudomyxoma peritonei et pleurae -- egy ritka betegségről kezelt esetünk kapcsán 

MAGYAR SEBÉSZET 65 : 1 pp. 24-26. , 3 p. (2012) 

Szakcikk (Folyóiratcikk) | Tudományos[2393099] [Nyilvános] 

Nyilvános idéző összesen: 2, Független: 2, Függő: 0, Nem jelölt: 0 

 

Kocsis, A ; Agocs, L ; Kostic, S ; Torok, K ; Molnar, M ; Levay, B ; Toth, F ; Vadasz, 

P ; Renyi-Vamos, F 

Egyedi műtéti megoldás fiatal férfi betegen manubriumresectio után Grade II 

chondrosarcomában 

MAGYAR SEBÉSZET 65 : 6 pp. 430-432. , 3 p. (2012) 

Rövid közlemény (Folyóiratcikk) | Tudományos[2161400] [Nyilvános] 

 

Kocsis, A ; Agocs, L ; Kostic, S ; Levay, B ; Torok, K ; Renyi-Vamos, F 

Bilateralis endoscopos thoracalis sympathectomia (ETS) palmaris és axillaris 

hyperhydrosis esetén - 22 eset összefoglalása. Egynapos sebészeti lehetőség a 

mellkassebészetben? 

MAGYAR SEBÉSZET 65 : 5 pp. 380-382. , 3 p. (2012) 

Rövid közlemény (Folyóiratcikk) | Tudományos[2161398] [Nyilvános] 

Nyilvános idéző összesen: 3, Független: 3, Függő: 0, Nem jelölt: 0 

 

Agócs, L ; Lévay, B ; Fehér, C ; Vadász, P 

Primer suppurativ costochondritisrol--egy sikeresen kezelt esetünk kapcsán 

MAGYAR SEBÉSZET 64 : 2 pp. 94-96. , 3 p. (2011) 

Szakcikk (Folyóiratcikk) | Tudományos[2393101] [Nyilvános] 

 

Lévay, B ; Schneider, F ; Szabó, Gy ; Sasváry, M ; Nyakas, Cs ; Flautner, L ; Gamal, E. 

M. 

Epekő okozta szövődmények patkány hasüregében 

MAGYAR SEBÉSZET 63 : 4 pp. 189-189. , 1 p. (2010) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32171075] [Nyilvános] 

 

Lévay, B ; Agócs, L ; Heiler, Z ; Kocsis, Á ; Csekeő, A 
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Primer suppuratív costochondritis sebészi kezeléséről 4 sikeresen kezelt esetünk 

kapcsán 

MAGYAR SEBÉSZET 63 : 4 pp. 228-228. , 1 p. (2010) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32171008] [Nyilvános] 

 

Agócs, László ; Kocsis, Ákos ; Tamás, Róbert ; Lévay, Bernadett ; Csekő, Attila 

Chondrosarcoma okozta mellkasfali defektus sikeres pótlása izomlebennyel és 

politetrafluoretilén hálóval 

LEGE ARTIS MEDICINAE 20 : 5 pp. 328-330. , 3 p. (2010) 

Szakcikk (Folyóiratcikk) | Tudományos[32107773] [Nyilvános] 

 

Lóderer, Zoltán ; Kovács, István ; Bognár, Gábor ; Bulyovszky, István ; Győri, 

Sándor ; Kovács, Gyula ; Lévay, Bernadett ; Tamás, Róbert 

Tomportáji lágyrészhiányok pótlása 

MAGYAR TRAUMATOLÓGIA ORTOPÉDIA KÉZSEBÉSZET PLASZTIKAI 

SEBÉSZET 53 : 3 pp. 237-240. , 4 p. (2010) 

Szakcikk (Folyóiratcikk) | Tudományos[1762223] [Hitelesített] 

 

Lévay, B ; Furka, I ; Bráth, E ; Takács, EI ; Schneider, F ; Mikó, I. ; Gamal, E.M. 

Hasüregben hagyott epekövek sorsának vizsgálata laparoscopos cholecystectomia után 

állatkísérletes modellen 

MAGYAR SEBÉSZET 62 : 3 pp. 163-164. , 2 p. (2009) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32185029] [Nyilvános] 

 

Agócs, L ; Heiler, Z ; Kocsis, Á ; Lévay, B ; Csekeő, A 

Primer suppuratív costochondritis sebészi kezelése 

MAGYAR SEBÉSZET 62 : 3 pp. 163-163. , 1 p. (2009) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32184999] [Nyilvános] 

 

Vajda, Adrienn ; Tamás, Róbert ; Lévay, Bernadett 

A gyomor pecsétgyűrűsejtes daganatának bőrmetasztázisa 

LEGE ARTIS MEDICINAE 19 : 1 p. 66 (2009) 

Szakcikk (Folyóiratcikk) | Tudományos[32107795] [Nyilvános] 
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Tamás, Róbert ; Lévay, Bernadett ; Szeleczky, Márton ; Gamal, Eldin Mohamed 

Extrém nagyságú, ptoticus gynaecomastia műtéti megoldása. Esetleírás képekben 

LEGE ARTIS MEDICINAE 18 : 4 p. 321 (2008) 

Szakcikk (Folyóiratcikk) | Tudományos[32107796] [Nyilvános] 

 

Vajda, A ; Lévay, B ; Tamás, R ; Baló-Banga, JM 

Sister Mary Joseph´s Nodule 

JOURNAL DER DEUTSCHEN DERMATOLOGISCHEN GESELLSCHAFT 5 : s2 p. 

IG03/01 (2007) 

Absztrakt / Kivonat (Folyóiratcikk) | Tudományos[32115025] [Nyilvános] 

 

Lévay, B ; Szeleczky, M ; Makai, G ; Hídvégi, J ; Tamás, R ; Gamal, E M 

Haemangiomával szövődött epithelialis lépcysta 

LEGE ARTIS MEDICINAE 16 pp. 860-862. , 3 p. (2006) 

Szakcikk (Folyóiratcikk) | Tudományos[1845167] [Nyilvános] 

 

Vereczkey, A ; Kabdebo, O ; Szeberényi, ZS ; Fülöp, I ; Csepego, GY ; Nagy, 

GY ; Szeleczky, M ; Levay, B ; Berkes, E 

Lasers in the surgical management of endometriosis 

REVIEWS IN GYNAECOLOGICAL PRACTICE 5 : 1 pp. 23-31. , 9 p. (2005) 

Szakcikk (Folyóiratcikk) | Tudományos[2558153] [Nyilvános] 

Nyilvános idéző összesen: 2, Független: 2, Függő: 0, Nem jelölt: 0 

 

Kocsis, A ; Agocs, L ; Kostic, S ; Levay, B ; Torok, K ; Renyi-Vamos, F 

Bilateralis endoscopos thoracalis sympathectomia (ETS) palmaris és axillaris 

hyperhydrosis esetén - 22 eset összefoglalása. Egynapos sebészeti lehetőség a 

mellkassebészetben? 

MAGYAR SEBÉSZET 65 : 5 pp. 380-382. , 3 p. (2012) 

Zárolt Közlemény:2161398 Nyilvános Forrás Folyóiratcikk (Rövid közlemény ) 

Tudományos 

Nyilvános idéző összesen: 3 | Független: 3 | Függő: 0 | Nem jelölt: 0 | Scopus jelölt: 2 | 

WoS/Scopus jelölt: 2 | DOI jelölt: 3 
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Kocsis, A ; Agocs, L ; Kostic, S ; Torok, K ; Molnar, M ; Levay, B ; Toth, F ; Vadasz, 

P ; Renyi-Vamos, F 

Egyedi műtéti megoldás fiatal férfi betegen manubriumresectio után Grade II 

chondrosarcomában 

MAGYAR SEBÉSZET 65 : 6 pp. 430-432. , 3 p. (2012) 

Zárolt Közlemény:2161400 Nyilvános Forrás Folyóiratcikk (Rövid közlemény ) 

Tudományos 

 

Agócs, László ; Lévay, Bernadett ; Kocsis, Ákos ; Szabó, Györgyi ; Gamal, Eldin 

Mohamed ; Rojkó, Lívia ; Sándor, József ; Wéber, György 

Aspergillus empyema kezelése nyitott thoracostomiával és izomplasztikával, a tüdő 

funkciójának megőrzésével – esetismertetés 

MAGYAR SEBÉSZET 66 : 5 pp. 274-276. , 3 p. (2013) 

Közlemény:2475534 Egyeztetett Forrás Folyóiratcikk (Rövid közlemény ) 

Tudományos 

 

Nguyen, Nhung Annhong; Peter, Ilona ; Levay, Bernadett ; Andi, Judit ; Polgar, Csaba 

; Takacsi-Nagy, Zoltan 

Thyroid gland paraganglioma: report of a case and review of the literature 

INTERNATIONAL JOURNAL OF CLINICAL AND EXPERIMENTAL MEDICINE 

10 : 12 pp. 16703-16708. , 6 p. (2017) 

Közlemény:3337533 Egyeztetett Forrás Folyóiratcikk (Rövid közlemény ) 

Tudományos 

Nyilvános idéző összesen: 1 | Független: 1 | Függő: 0 | Nem jelölt: 0 | WoS jelölt: 1 | 

Scopus jelölt: 1 | WoS/Scopus jelölt: 1 | DOI jelölt: 1 

 

Lévay, Bernadett ; Boér, András ; Oberna, Ferenc 

Beszámoló a Nemzetközi Pajzsmirigy NOTES 3. konferenciájáról, Bangkok, 2018. 

március 7–8. 

MAGYAR SEBÉSZET 72 : 2 pp. 77-78. , 2 p. (2019) 

Közlemény:31164735 Admin láttamozott Forrás Folyóiratcikk (Konferenciaközlemény 

) Tudományos 

DOI:10.14753/SE.2024.3060



83 

 

Polgár, Csaba ; Oláh, Attila ; Bedros, J. Róbert ; Kovács, Péter ; Török, Olga ; Borbély, 

Katalin ; Lujber, László ; Gődény, Mária ; Kiss, András ; Dohán, Orsolya 

(Kollaborációs közreműködő) et al. 

Az Emberi Erőforrások Minisztériuma egészségügyi szakmai irányelve a differenciált 

pajzsmirigyrák diagnosztikája és kezelése 

EGÉSZSÉGÜGYI KÖZLÖNY 71 : 24 pp. 2643-2716. , 74 p. (2021) 

Zárolt Közlemény:32607146 Admin láttamozott Forrás Folyóiratcikk (Jelentés ) 

Tudományos 

 

Agócs, László ; Lévay, Bernadett ; Boér, András ; Elek, Jenő 

Nyelezett supraclavicularis osteocutan szigetlebeny alkalmazása tracheostoma zárására 

MAGYAR SEBÉSZET 65 : 4 pp. 236-237. , 2 p. (2012) 

Közlemény:31293720 Nyilvános Forrás Folyóiratcikk (Absztrakt / Kivonat ) 

Tudományos 

 

Vajda, A ; Lévay, B ; Tamás, R ; Baló-Banga, JM 

Sister Mary Joseph´s Nodule 

JOURNAL DER DEUTSCHEN DERMATOLOGISCHEN GESELLSCHAFT 5 : s2 p. 

IG03/01 (2007) 

Közlemény:32115025 Nyilvános Forrás Folyóiratcikk (Absztrakt / Kivonat ) 

Tudományos 

 

Lévay, B ; Boér, A ; Kocsis, Á ; Agócs, L 

A nagyméretű, retrosternalis strumák műtéti megoldása - fej-nyaksebész és 

mellkassebész sikeres együttműködése 

MAGYAR SEBÉSZET 67 : 3 pp. 182-182. , 1 p. (2014) 

Közlemény:32153143 Nyilvános Forrás Folyóiratcikk (Absztrakt / Kivonat ) 

Tudományos 

 

Lévay, B ; Agócs, L ; Heiler, Z ; Kocsis, Á ; Csekeő, A 

Primer suppuratív costochondritis sebészi kezeléséről 4 sikeresen kezelt esetünk 

kapcsán 
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MAGYAR SEBÉSZET 63 : 4 pp. 228-228. , 1 p. (2010) 

Közlemény:32171008 Nyilvános Forrás Folyóiratcikk (Absztrakt / Kivonat ) 

Tudományos 

 

Lévay, B ; Schneider, F ; Szabó, Gy ; Sasváry, M ; Nyakas, Cs ; Flautner, L ; Gamal, E. 

M. 

Epekő okozta szövődmények patkány hasüregében 

MAGYAR SEBÉSZET 63 : 4 pp. 189-189. , 1 p. (2010) 

Közlemény:32171075 Nyilvános Forrás Folyóiratcikk (Absztrakt / Kivonat ) 

Tudományos 

 

Agócs, L ; Heiler, Z ; Kocsis, Á ; Lévay, B ; Csekeő, A 

Primer suppuratív costochondritis sebészi kezelése 

MAGYAR SEBÉSZET 62 : 3 pp. 163-163. , 1 p. (2009) 

Közlemény:32184999 Nyilvános Forrás Folyóiratcikk (Absztrakt / Kivonat ) 
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