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Advanced Thyroid Cancer

A standard definition for Advanced Thyroid Cancer does not exist

• Locally advanced disease - local invasion

(strap muscles, ILN, trachea, larynx, esophagus, vascular bundle, etc.)

• Advanced regional disease - N1a/N1b disease

(central and/or lateral neck nodal metastases)

• Distant disease - M1 disease

• Persistent/recurrent disease

(more aggressive disease? Previous incomplete resection for local invasion?)







Resectability: a clinical judgement
Advanced thyroid cancer is not synonymous with unresectable disease

BIOLOGY ANATOMY FUNCTION MORBIDITY

MULTIDISCIPLINARY 
ASSESSMENT

RESECTABLE

Surgery with 
curative or 
durable local-
control intent

POTENTIALLY 
RESECTABLE

Neoadjuvant / 
multimodal 
strategy → 
restaging → 
surgery?

UNRESECTABLE

Systemic therapy 
± EBRT ± 
palliation / 
clinical trial





Resectability: a clinical judgement

Resectability is a dynamic process

BASELINE

Locoregionally advanced 
disease

Potential R2 interfaces

Predicted high-morbidity 
surgery

SYSTEMIC / 
NEOADJUVANT

Selected patients

Treatment response

Re-evaluate anatomy and 
surgical cost

RESTAGING

Can R0/R1 now be achieved?

Can function be preserved?

Has expected morbidity 
fallen?

INITIAL UNRESECTABILITY  ≠  DEFINITIVE UNRESECTABILITY









Resectability: a clinical judgement

Resectability is a dynamic process

INITIAL UNRESECTABILITY  ≠  DEFINITIVE UNRESECTABILITY

✓ 17 patients with locoregionally advanced thyroid cancer

✓ 11/17 (64.7%) proceeded to surgery

✓ 10/17 (58.8%) achieved R0/R1 resection

✓ ↓ Surgical complexity / expected morbidity after neoadjuvant 

treatment
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✓ Advanced thyroid cancer should not be an intraoperative

unexpected finding

✓ Preoperative detection of locoregionally advanced disease

is critical for planning an appropriate surgical strategy and

obtaining informed consent



Advanced Thyroid Cancer

Preoperative work-up goals

Pathology / biological aggressiveness

Invaded anatomic structure/s

Primary tumor invasion / nodal disease invasion

Extension of disease

- limited to central neck

- extended to lateral neck

- extended to mediastinum

- distant metastases



Advanced Thyroid Cancer

Patient’s characteristics / Physical examination

Biochemical profile

Ultrasound + FNAC/FNAB

CT / MRI

18F-FDG PET-CT (F-DOPA or 68Ga-DOTATATE in MTC)

Laryngeal evaluation

Tracheoscopy / Bronchoscopy /Esophagoscopy

Preoperative work-up





✓ Fiberoptic examination is recommended in

all (advanced) tumors (all thyroid

surgeries)

✓ ILN invasion does not independently

impact survival rates

✓ 30% of patients with unilateral vocal cord

paralysis are asymptomatic

✓ 45% of invaded ILN present with normal

pre-operative laryngeal function
Shindo ML et al. Head Neck. 2014

Davies L et al. JAMA Otolaryngol Head Neck Surg. 2014

Randolph GW et al. Surgery. 2006

Farrag TY et al. Laryngoscope. 2006

Kamami D et al. Otolaryngol Head Neck Surg. 2013

20-47%
Inferior laryngeal nerve infiltration











ILN infiltration – Preservation Vs Resection

• Consider preop ILN function

• Intraoperatively confirm infiltration rather than compression (FSE?)

• Consider histotype (DTC Vs PDTC Vs MTC Vs ATC) (prognosis, possible
role of adjuvant and neoajuvant treatment options)

• Consider type of nerve infiltration (Perineural Vs Deeper invasion)
• Consider site of ILN invasion (close to the ILN’s entry point?)
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ILN infiltration – Preservation Vs Resection

• Consider preop ILN function

• Intraoperatively confirm infiltration rather than compression (FSE?)

• Consider histotype (DTC Vs PDTC Vs MTC Vs ATC) (prognosis, possible
role of adjuvant and neoajuvant treatment options)

• Consider type of nerve infiltration (Perineural Vs Deeper invasion)
• Consider site of ILN invasion (close to the ILN’s entry point?)
• Consider if infiltration by primary tumor Vs LN metastasis
• Consider if recurrent disease Vs primary surgery
• Consider if primary of secondary thyroid tumor
• Consider stage (locally advanced Vs metastatic disease)
• Consider IONM findings
• Consider patient’s preference (pre-op counseling) and expectations





✓ ILN infiltration



Inferior laryngeal nerve infiltration



Tracheal infiltration

✓ Related to low survival ratio as an 

independent prognostic factor

✓ External macroscopic appearance 

does not correspond to the actual 

extent of infiltration within the 

tracheal wall

✓ Shave excision of gross disease is 

favored over organ-sacrificing 

procedures

6-21%

Ozaki O et al. Surgery. 1994

Nguyen HX et al. Case Report Endorinol. 2021

Shin DH et al. Human Pathology. 1993

McCaffrey JC et al. Laryngoscope. 2006

Gaissert HA et al. Ann Thorac Surg. 2007



What to do?

Tracheal infiltration

Not every tracheal invasion requires a tracheal resection

SUPERFICIAL / NON-TRANSMURAL

Perichondrial or superficial wall involvement.

Brauckhoff: superficial invasion
Shin: I / limited II

DEEP EXTRALUMINAL

Deep wall infiltration without endoluminal tumour.

Brauckhoff: deep extraluminal
Shin: advanced II / III

INTRALUMINAL

Mucosal penetration / endoluminal disease.

Brauckhoff: intraluminal
Shin: IV

SURGICAL STRATEGY

SHAVE
superficial disease

WINDOW
limited full-thickness

SLEEVE
circumferential / extensive

Shin DH et al. Hum Pathol. 1993;24:866–870. PMID 8375857.  •  Dralle H et al. In: Textbook of Endocrine Surgery. 2nd ed. 2005:318–333.  •  Brauckhoff M et al. Surgery. 2010;148:1257–1266. PMID 21134559.



Tracheal infiltration – window resection



Tracheal infiltration – sleeve resection





Advanced Thyroid Cancer

Laryngeal infiltration

Shave excision of gross disease is favored over organ-sacrificing procedures

In case of gross endolaryngeal invasion, partial or total laryngectomy is indicated

Intraluminal invasion of the larynx is usually manifested preoperatively (hoarsness,
hemoptysis)

Shindo ML et al. Head Neck. 2014

Roka R. Innov Surg Sci. 2020



Advanced Thyroid Cancer

Pharyngeal / Esophageal infiltration

High complication rate 

Wall of the pharynx is thin and vulnerable – direct suture 
is particularly susceptible to dehiscence Shindo ML et al. Head Neck. 2014

Roka R. Innov Surg Sci. 2020





Pharyngeal infiltration





Advanced Thyroid Cancer

Pharyngeal / Esophageal infiltration



Advanced Thyroid Cancer

Pharyngeal / Esophageal infiltration



What to do?

Vascular infiltration

INTERNAL JUGULAR VEIN

• Unilateral direct invasion → en-bloc resection is generally feasible.
• Bilateral involvement → preserve or reconstruct ≥1 venous outflow when 
required.
• Occlusion on imaging ≠ necessarily direct invasion: consider thrombus, 
tumour thrombus or compression.

CAROTID / MAJOR ARTERIES

• True arterial wall invasion is uncommon 
• Limited superficial involvement → subadventitial dissection may be feasible in 
selected cases.
• Definite wall invasion → resection/reconstruction only after expert MDT 
assessment.
• Assess cerebral collateral circulation when major arterial sacrifice is 
contemplated.

DECISION FRAMEWORK

1  ANATOMY

Which vessel?
Contact vs true wall invasion

2  FEASIBILITY

Can gross clearance be achieved 
safely?

3  PROPORTIONALITY

Does the expected benefit justify morbidity?

Enomoto K, Inohara H. Auris Nasus Larynx. 2023;50:23–31. PMID 35314084.  •  Xu MS, Li J, Wiseman SM. Expert Rev Anticancer Ther. 2019;19:191–203. PMID 30580637.
Shindo ML et al. Head Neck. 2014;36:1379–1390. doi:10.1002/hed.23619.  •  Raffaelli M et al. ESES Consensus. Br J Surg. 2024;111:znae199. PMID 39158073.  .
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Vascular infiltration
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Vascular infiltration







Resectability: a clinical judgement



Advanced Thyroid Cancer

Vascular infiltration



Vascular infiltration

✓ 79 years old woman

✓ Poorly differentiated thyroid cancer 

recurrence involving the right common 

carotid artery, 3 cm wide



Vascular infiltration



Advanced Thyroid Cancer

N1a / N1b disease
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N1a / N1b disease



Advanced Thyroid Cancer

N1a / N1b disease



Advanced Thyroid Cancer

Reoperative surgery

Prerequisites for reoperative neck surgery

• Disease definition:

Persistent Vs Recurrent disease

Nodal / Remnant thyroid tissue disease

• Detailed knowledge of previous operation(s):

Surgical and pathological reports

• Surgical skill



Advanced Thyroid Cancer

Reoperative neck surgery



Advanced Thyroid Cancer

Reoperative neck surgery



Advanced Thyroid Cancer

Reoperative neck surgery



How far should we go?

CAN I RESECT IT? SHOULD I RESECT IT?

ONCOLOGICAL BENEFIT
vs

FUNCTIONAL COST
vs

ALTERNATIVE THERAPIES
vs

PATIENT GOALS

Surgery is part of a multimodal strategy

What is the least morbid treatment that achieves the best possible oncological outcome?



2024



Demographic and surgical characteristics, 138 patients (2010/2026)

Variable Primary surgery (n=121) Previous surgery (n=17)

Age, years 58.0 (45.0–68.0) 65.0 (54.0–69.0)

Tumour size, mm 30.0 (16.0–47.0) 21.0 (15.0–27.0)

Sex, n (%)

Female 73 (60.3%) 7 (41.2%)

Male 48 (39.7%) 10 (58.8%)

M1 at diagnosis, n (%) 12 (9.9%) 2 (11.8%)

Neoadjuvant treatment, n (%)

Neoadjuvant systemic therapy 5 (4.1%) 0 (0.0%)

Neoadjuvant radiotherapy 2 (1.7%) 0 (0.0%)

Surgical procedure

Thyroidectomy performed at index procedure, n (%) 120 (99.2%) 3 (17.6%)

Central neck dissection, n (%) 121 (100.0%) 15 (88.2%)

Lateral neck dissection, n (%) 67 (55.4%) 7 (41.2%)

Operative time, min 144.0 (100.0–200.0) 150.0 (100.0–240.0)

Local invasion and management, n (%)

RLN — shaving / formal resection 54 (44.6%) / 35 (28.9%) 5 (29.4%) / 5 (29.4%)

Trachea — conservative / formal resection 29 (24.0%) / 7 (5.8%) 6 (35.3%) / 1 (5.9%)

Pharyngo-oesophageal junction — conservative / formal resection 38 (31.4%) / 2 (1.7%) 6 (35.3%) / 0 (0.0%)

Internal jugular vein — partial-preserving / formal resection 1 (0.8%) / 16 (13.2%) 1 (5.9%) / 5 (29.4%)

Laryngeal invasion 3 (2.5%) 5 (29.4%)

Resection status, n (%)

R0 65 (53.7%) 4 (23.5%)

R1 54 (44.6%) 10 (58.8%)

R2 2 (1.7%) 3 (17.6%)



Variable Primary surgery (n=121) Previous surgery (n=17)

Postoperative hypoparathyroidism, n (%) 67 (55.4%) 6 (35.3%)

Transient 50 (41.3%) 4 (23.5%)

Permanent 17 (14.0%) 2 (11.8%)

Postoperative VFP (excluding intentional RLN resection), n (%) 33 (27.3%) 4 (23.5%)

Transient postoperative VFP 20 (16.5%) 3 (17.6%)

Permanent postoperative VFP 13 (10.7%) 1 (5.9%)

Haematoma requiring reoperation, n (%) 3 (2.5%) 1 (5.9%)

Postoperative hospital stay, days 2.0 (2.0–4.0) 2.0 (2.0–4.0)

Postoperative outcomes



Oncological outcomes and treatments
Variable Primary surgery (n=121) Previous surgery (n=17)

Pathological T category, n (%)

T2 0 (0.0%) 1 (5.9%)

T3 3 (2.5%) 2 (11.8%)

T4a 106 (87.6%) 13 (76.5%)

T4b 12 (9.9%) 1 (5.9%)

Pathological N category, n (%)

N0 19 (15.7%) 1 (5.9%)

N1a 36 (29.8%) 5 (29.4%)

N1b 63 (52.1%) 11 (64.7%)

Nx 3 (2.5%) 0 (0.0%)

Histological group, n (%)

Differentiated 97 (80.2%) 14 (82.4%)

Poorly differentiated 14 (11.6%) 2 (11.8%)

Anaplastic 6 (5.0%) 1 (5.9%)

Medullary 4 (3.3%) 0 (0.0%)

Oncological treatments and outcomes

Radioactive iodine, n (%) 104 (86.0%) 17 (100.0%)

External-beam radiotherapy, n (%) 25 (20.7%) 9 (52.9%)

Systemic therapy, n (%) 17 (14.0%) 4 (23.5%)

Locoregional recurrence, n (%) 19 (15.7%) 5 (29.4%)

Metachronous distant metastasis among M0 patients, n/N (%) 9/109 (8.3%) 8/15 (53.3%)

Follow-up, months 56.0 (24.6–100.8) 83.2 (61.3–113.9)



Conclusions

• Advanced thyroid cancer should not be an

unexpected intraoperative finding, since initial surgery

plays a crucial role

• Resectability should be assessed by experienced

surgeons within an MDT.

• Preserve function whenever oncologically safe.

• Patients and patients’ family counseling is of utmost

importance

• Results obtained confirm the importance to refer

advanced thyroid cancers to referral centers, where

multidisciplinary approaches and multimodal

integrated therapies are available
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