
 

RECENT MANAGEMENT OF 

PAPILLARY THYROID 

CARCINOMA 

Essay 

Submitted for Partial Fulfillment of master 
Degree in General Surgery  

By 
Ahmed Elsayed Ibrahim Nassar 

M.B.,B.Ch. 

Supervisors 

Prof. Khalid Abdullah Elfekky 
Professor of General Surgery 

Faculty of Medicine - Ain Shams University 

Dr. Mohamed Mahfouz Mohamed Omar 

Assistant Professor of General surgery  

Faculty of Medicine - Ain Shams University 

Dr. Ahmed Adel Ain Shoka 

Lecturer of General Surgery 

Faculty of Medicine - Ain Shams University 

 
Faculty of Medicine 

Ain Shams University 

2015 
 



 List of Content 

 iii  

 

LIST OF CONTENTS 

Chapter                           Page 

LIST OF FIGURES ................................................................................................ i 

LIST OF ABBREVIATIONS ............................................................................. vii 

INTRODUCTION.................................................................................................. 1 

AIM OF THE WORK ........................................................................................... 4 

Chapter (1): Anatomical Considerations ............................................................. 5 

Chapter (2): Physiology of Thyroid Gland ........................................................ 25 

Chapter (3): Pathology of Papillary Thyroid Carcinoma ................................ 37 

Chapter (4) : Management of Papillary Thyroid Carcinoma .......................... 47 

Chapter (5): Recent Trends In Management of Papillary Thyroid 

Carcinoma ................................................................................................. 76 

SUMMARY AND CONCLUSION .................................................................. 116 

REFERENCES ................................................................................................... 119 

 ARABIC SUMMARY 



 List of Figures 

 i  

LIST OF FIGURES 

Figure   Page 

(1)  Thyroid gland (Milojevic et al., 2013)……………. 7 

(2)  Surgical photograph taken after thyroid lobectomy, 

showing that the false capsule constitutes a C-

shaped thyroid mesentery encircling the gland. The 

middle thyroid vein is enclosed in a double layer of 

fascia derived from the thyroid mesentery. MTV 

middle thyroid vein; PT =inferior parathyroid  

(Hepgul  et al., 2013).......................................................................  

9 

(3)  Diagrammatic cross-section through the thyroid, 

along the middle vein. The false capsule encloses 

the vein and forms the thyroid mesentery. The red 

dotted line indicates the correct dissection path, 

while the red arrows indicate the incorrect path. The 

green zone indicates the area prone to recurrent 

laryngeal nerve (RLN) injury during capsular 

dissection. T= trachea; O= oesophagus; ZT = 

Zuckerkandl’s tubercle; MTV =middle thyroid vein; 

A= common carotid artery; V = internal jugular vein 

(Gupta et al., 2014) ..........................................................................  

10 

(4)  Three-dimensional view of the RLN passage 

through the ligament of Berry into the larynx 

beneath the lower edge of the inferior constrictor. 

Anterior and posterior branches of the RLN are 

shown (Darr and Randolph, 2013) ..................................................  

15 

(5)  Anatomy of thyroid gland (Mohebati  and Shaha , 

2012) ................................................................................................  

 

 

17 



 List of Figures 

 ii  

Figure   Page 

(6)  Lymph node compartments of the neck. Level VI and 

VII are included in central neck dissection, while 

lateral neck dissection typically includes levels II–V 

for treatment of papillary thyroid cancer (American 

Thyroid Association Surgery Working Group, 2009) .........................  

24 

(7)  Synthesis of the thyroid hormones, as seen on an 

individual thyroid follicular cell (Bizhanova  and 

Kopp , 2011) ....................................................................................  
27 

(8)  Thyroid hormone biosynthetic pathway ( Boran and  

Seheult, 2013) ..................................................................................  
28 

(9)  Hypothalamic-Pituitary-Thyroid Axis and Feedback 

mechanism ( Boran and  Seheult, 2013) .........................................  
30 

(10)  Mechanism of action of thyroid hormone (Brent , 

2012) .......................................................................................................  
32 

(11)  1) Classic papillary carcinoma is illustrated 

(H&E_40). 2) (a) Papillary carcinoma nuclear features 

(H&E _20).  (b) Papillary carcinoma nuclear features 

are illustrated (H&E _100) (Virginia, 2011) ........................................  

41 

(12)  US thyroid gland with papillary carcinoma (a) 

Hypoechoic mass in right lobe of thyroid, (b) 

showing vascularity on colour doppler, (c) with 

ipsilateral sonolucent lymph nodes, in a biopsy 

proven case of papillary carcinoma thyroid (Moon  

et al., 2011) ......................................................................................  

50 

(13)  CT imaging demonstrating a superior mediastinal 

lymph node involved with recurrent papillary 

thyroid carcinoma (arrow). This was removed via a 

cervical incision during reoperative central neck 

dissection and was positive for metastatic papillary 

thyroid cancer (Bardet  et al., 2008) ................................................  

52 



 List of Figures 

 iii  

Figure   Page 

(14)  (FNA) The thyroid nodule is fixed by the second 

and third fingers of the left hand while the aspirator 

gun with the syringe is held with the right hand 

(Shrestha, Crothers and Burch, 2012) .............................................  

56 

(15)  Approach to thyroid nodule (Pacini  et al., 2012) ...........................  58 

(16)  Boundaries of the central compartment of the neck. 

The boundaries of the anterior compartment of the 

neck, also known as level VI, are defined by the 

carotid arteries laterally, hyoid bone superiorly, and 

suprasternal notch inferiorly. The inferior border of 

the central compartment neck dissection is located 

below the sternal notch at the level of the innominate 

artery and brachiocephalic vein. Therefore, a 

comprehensive central compartment neck dissection 

incorporates both level VI and level VII lymph nodes 

(Pai and Tufano, 2009) ..........................................................................  61 

(17)  Intraoperative picture shows central compartment 

following central neck dissection with bilateral 

carotid arteries, left recurrent laryngeal nerve, 

innominate artery, and cricoid cartilage displayed 

(Shah  et al., 2012)...........................................................................  63 

(18)  Boundaries of lateral neck, levels II-V (Ducoudray  

et al., 2013) ......................................................................................  65 

(19)  Total thyroidectomy with harmonic scalpel in 

patients with thyroid carcinoma combined with 

Hashimoto thyroiditis ( Nenkov et al., 2013) ..................................  85 

(20)  Illustration of the incision design for the minimally 

invasive video-assisted thyroidectomy ( Yu et al., 

2012) ................................................................................................  

 88 



 List of Figures 

 iv  

Figure   Page 

(21)  Bundle ligation of the superior vascular pedicle with 

an advanced energy device during MIVAT (Terris  

and Seybt , 2011) .............................................................................  88 

(22)  Identification of the RLN (arrow) is facilitated by 

the magnified endoscopic view available during an 

MIVAT (Duke, Chaung and Terris , 2014) .....................................  89 

(23)  Gasless transaxillary approach: A special lifting 

device has been inserted into the left axillary wound 

for the gasless approach. A 10 mm port has been 

incorporated into the main wound, and another 5 

mm port has been inserted 6 cm medial and 2 cm 

below the main axillary wound. This arrangement 

allows good angulations between instruments  

(Lang., 2010) ...................................................................................  91 

(24)  Gasless transaxillary approach: Intraoperative view 

of approach to thyroid through sternomastoid 

muscle-sternal head (white arrow); clavicular head 

(black arrow) (Bhargav et al., 2013) ...............................................  92 

(25)  Endoscopic thyroidectomy using the BABA (bilateral 

axillo-breast approach) method; (A) intraoperative scope 

insertion, (B) actual surgical approach, (C) outcome at 

2nd week postoperatively, and (D) intraoperative picture 

(anatomy) (Cho et al., 2015) ......................................................................  93 

(26)  Photograph of the patient’s cervical appearance 1 

month after endoscopic thyroidectomy. Black arrows 

indicate operative scars ( Sasaki et al., 2008) ......................................  

 

 

96 

 

 

 

 



 List of Figures 

 v  

Figure   Page 

 

 

(27)  Operative view of ipsilateral axillary approach 

endoscopic thyroidectomy. Two trocars (5mm and 

10mm) are inserted  through axillary incisions. CO2 

gas is insufflated via one 10- mm trocar, and the 10-

mm rigid endoscope is inserted via this trocar (Lee, 

Lee and Sung, 2012) ........................................................................  96 

(28)  The robotic facelift thyroidectomy. incision begins in 

the postauricular crease and crosses over to the 

occipital hairline concealed behind the ear. (Terris, 

Singer and Seybt, 2011). ......................................................................  100 

(29)  (Robotic facelift thyroidectomy)The muscular 

triangle bordered by the anterior surface of the 

sternocleidomastoid  muscle, the superior border of 

the omohyoid muscle and the posterior border of the 

sternohyoid muscle. EJV: External jugular vein; 

GAN: Great auricular nerve; SCM: 

Sternocleidomastoid muscle (Terris, Singer and 

Seybt, 2011) ...........................................................................................  101 

(30)  (Robotic facelift thyroidectomy) The operative 

pocket with retractors in place (Roh., 2005) ...................................  102 

(31)  (Robotic facelift thyroidectomy) The thyroid (white 

arrow) is retracted ventrally and the recurrent 

laryngeal nerve (black arrow) is identified just 

inferior to the lower border of the inferior 

constrictor muscle (Terris  et al., 2004) ..........................................  

 

 

 

 

103 

 

 

 



 List of Figures 

 vi  

Figure   Page 

(32)  Transoral technique of endoscopic thyroidectomy A) 

Patients are placed in the supine position with neck 

extension. B) L-shaped pole to lift up retracting wires is 

fixed above the patient’s neck. ( Akihiro et al., 

 2013) ..........................................................................................................  

 

 

 

 

105 

(33)  LigaSure small jaw hand piece (Lepner and Vaasna, 

2007) .......................................................................................................  108 

(34)  FOCUS Harmonic scalpel handpiece and console 

(Ecker  et al., 2010) .........................................................................  109 

(35)  A longitudinal representation of the positioning of 

the laryngeal EMG   (Terris., 2008) ................................................  112 

(36)  An additional advantage of a neutral head 

positioning is that the recurrent laryngeal nerve is 

not placed on stretch, and is therefore “wormy” in 

appearance (black arrow), and easier to distinguish 

from a blood vessel (Terris, 2009) ..................................................  113 



 List of Abbreviations 

vii 

LIST OF ABBREVIATIONS 

ABBA Axillo bilateral breast approach 

BABA Bilateral axillo breast approach 

CLN Central lymph node 

DTC Differentiated thyroid carcinoma 

DxWBS Diagnostic whole body scan 

EBRT External beam radiotherapy 

EMG Electromyography 

ET Endoscopic thyroidectomy 

FDA  

 

Food and Drug Administration 

FNA Fine needle aspiration 

FNC Fine needle capillary sample 

GAN  

 

Great auricular nerve 

GI  

 

Gastrointistinal 

IONM Intraoperative nerve monitoring 

IPC  Incidental papillary carcinoma 

ITA Inferior thyroid artery 

LCND Lateral compartment node dissection 



 List of Abbreviations 

viii 

LN Lymph node 

MINET Minimally invasive non endoscopic thyroidectomy 

MITS Minimally invasive thyroid surgery 

MIVAT Minimally invasive video assisted thyroidectomy 

MTV Middle thyroid vein 

N.I.M  Nerve intra-operative monitoring system 

PND  Prophylactic neck dissection 

PTC  Papillary thyroid carcinoma 

PTH Parathyroid hormone 

PVC  Poly vinyl chlorine 

RAI  Radioactive iodine 

RAIT Radioactive iodine therapy 

RLN Recurrent laryngeal nerve 

RxWBS Therapeutic whole body scan 

SCM Sternocliedomastoid muscle 

SET Scarless endoscopic thyroidectomy 

SLN Superior laryngeal nerve 

SLN Sentinel lymph node 

STA Superior thyroid artery 

TET Total endoscopic thyroidectomy 

TG Thyroglobulin 



 List of Abbreviations 

viiii 

TH Thyroid hormone 

TOVANS Trans-oral video assisted neck surgery 

TSH Thyroid stimulating hormone 

US Ultrasound 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 List of Abbreviations 

ixi 

 الغدة سرطبن علاج في الأخيرة الخطوراث
 الحليمي الدرقيت

 
 رسبلت

 المبجسخيرحوطئت للحصول على درجت 
 فى الجراحت العبمت

 
 مقدمت مه

 وصبر إبراهيم السيد أحمدالطبيب/ 
 ( 9002بكبلوريوس الطب والجراحت العبمت )

  الإسكىدريت –كليت الطب 

 
 ححج إشراف

 ىالفق الله عبد دخبلالأسخبذ الدكخـور/ 
 أسخبذ الجراحت العبمت 

 جبمعت عيه شمس -كليت الطب

 عمر محمد محفوظ محمدالدكخـور/ 
 مسبعد الجراحت العبمت   أسخبذ

 جبمعت عيه شمس -كليت الطب

 شوكت عيه عبدل أحمدالدكخـور/ 
 مدرس الجراحت العبمت 

 جبمعت عيه شمس -كليت الطب
 

 كليــة الطــب 
 جامعــة عيــن شمــس

5102 



   Introduction 

 
1 

INTRODUCTION 

In 2014, an estimated 62,980 individuals, predominately 

women, will be diagnosed with thyroid carcinoma. From 2006 to 

2010, the incidence of thyroid cancer increased at an annual rate of 

5.4% in men and 6.5% in women (Siegel et al., 2014). 

Papillary thyroid cancer is the most common endocrine 

malignancy and accounts for the majority of cancers of the thyroid 

gland. The incidence of papillary thyroid cancer is rapidly 

increasing (Howlader et al., 2010).  

Although increasing detection has been proposed as a 

possible factor, some studies reject this hypothesis, reporting 

increase in the incidence of larger tumors (Morris and 

Myssiorek, 2010). 

The incidence of thyroid cancer is increasing globally, 

mostly due to papillary thyroid carcinoma. The bulk of the increase 

is lower stage cancers and or incidental micropapillary thyroid 

cancers found when surgery is performed for thyroid diseases other 

than cancer (Hoang et al., 2012). 

Papillary carcinoma is a well-differentiated malignant 

tumor developed from the thyroid follicular cells, which shows 

a series of characteristic nuclear changes and even the growth 

pattern is frequently papillary, it is not required for the 

diagnosis (Nikiforov et al., 2009). 
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The most frequent presentation of papillary thyroid 

cancer is a palpable thyroid nodule, cervical lymphadenopathy, 

or incidental detection on imaging. Locally advanced disease 

can present with hoarseness or voice alteration. Common risks 

factors include history of radiation exposure during childhood 

(the most important risk factor), thyroid cancer in a first-degree 

relative, family history of a thyroid cancer syndrome (such as 

Werner syndrome, Cowden syndrome, Carney complex, or 

familial polyposis) and female sex (2.5:1). Thyroid nodules in 

the context of an autoimmune thyroiditis may have a higher risk 

of malignancy (Fiore et al., 2011). 

The majority of patients under 45 years of age who have 

differentiated  thyroid cancer confined to the thyroid with 

lymph-node involvement have an excellent prognosis. The 

presence of distant metastases to the lungs at the time of initial 

diagnosis is not common and is reported to be between 3% and 

15% (Edge et al., 2010).  

Lymph node metastasis in the lateral compartment (N1b), 

massive extrathyroidal disease (T4) and distant metastasis (M1) 

are independent factors that have been correlated with poor 

prognosis in these patients (Ito et al., 2007). 

Thyroid cancer is primarily managed with surgery, but 

there are cases in which surgery fails or is insufficient. The 

prognosis for patients with thyroid cancer is strongly influenced 
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by the extent of morphologic progression. In the approximately 

80% of cases that develop from the follicular cell and 

differentiate as papillary or follicular carcinoma, the prognosis 

is typically excellent. In the 10% to 15% of patients who 

present with a more aggressive histologic variant, such as tall 

cell or insular carcinoma, the prognosis is poor (American 

Cancer Society, 2014). 

EBRT (external beam radiotherapy) is used to improve 

local control and prevent relapse, especially in patients with 

gross extrathyroidal extension, or local failure despite adequate 

surgery and appropriate RAI (radioactive iodine) (Brierley and 

Sherman, 2012). 

 


