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Objectives

Thyroid Nodule and Thyroid Cancer

• Review the epidemiology of thyroid cancer.

• Outline the management of thyroid cancer.

– Primary

– Nodal metastasis

– Locally advanced



Sonographic Features of Thyroid Nodule
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Bethesda Classification
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Cancer Statistics

Siegal et al. Cancer Statistics. 2015.
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Cancer in Women
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Mortalityfrom
Thyroid Cancer
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What Type of Thyroid Cancer is Driving the Increase in Incidence

Davies et al Endocrine Practice. 2015..
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Noninvasive follicular thyroid neoplasm with papillary-like nuclear  

features (NIFTP)
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Small Cancers are Driving the Increasing Incidence

Davies et al Endocrine Practice. 2015.
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Davies et al JAMA. 2006.
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Korea’ Epidemic: Screening

Ahn et al. NEJM. 2014.
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Treatment: Observation

Ito et al. World J Surg. 2010.
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Observation Trial

Thyroid Nodule and Thyroid Cancer

Japan Experience

After 22 years of follow up and observation in

~1200 patients (low risk papillary  

microcarcinomas)

- 8% size increase >3mm

- 4% regional metastasis

Miyauchi et al. World J Surg. 2016.



Observation Criteria

• Tumor factors

– <1 cm

– Within thyroid parenchyma

– No lymphadenopathy

– Not multifocal

• Patient factors

– Older

– Motivated

– Able to tolerate long term follow up
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Extent of Surgery

Thyroid Nodule and Thyroid Cancer

• Thyroid lobectomy and isthmusectomy

• Total thyroidectomy



Thyroid Lobectomy and Isthmusectomy

Thyroid Nodule and Thyroid Cancer

• Thyroid cancer < 2 cm

• No extra-thyroidal extension

• No clinical evidence of lymph node metastasis
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Risks

Hauch et al. SSO. 2014.
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Welch et al. NEJM. 2018.

Thyroid Nodule and Thyroid Cancer



Thyroid Lobectomy versus Total Thyroidectomy

Thyroid Nodule and Thyroid Cancer

• Thyroid cancer > 2 cm  

and < 4 cm

• No extra-thyroidal  

extension

• No clinical evidence lymph  

node metastasis

• Thyroid cancer > 2 cm  

and < 4 cm

• No extra-thyroidal  

extension

• No clinical evidence  

lymph node metastasis

• Multi-disciplinary team
• Enable RAI
• Enhance follow-up (Tg is  

more specific)
• Patient preference



Total Thyroidectomy

• Thyroid cancer > 4 cm

• Gross extra-thyroidal extension

• Clinically apparent metastatic disease

• Metastatic disease to distant sites
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Neck Dissection

Thyroid Nodule and Thyroid Cancer

• Indication

– Therapeutic (cN1)

• Clinically apparent based on pre-operative  
assessment or intra-operative findings

– Prophylactic (cN0)

• Extent

– Central neck dissection

– Lateral neck dissection
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Pre-operative and Intraoperative Vigilance

Vigilant assessment is required both preoperatively (central

and lateral) and intraoperatively (central) to accurately detect  

cN1 disease requiring dissection.

Thyroid Nodule and Thyroid Cancer

Agrawal et al. Head and Neck. 2017.



ATA2015

• Recommendation

– Preoperative neck US for cervical (central and especially  
lateral neck compartments) lymph nodes is recommended  
for all patients undergoing thyroidectomy for malignant or  
suspicious for malignancy cytologic or molecular findings.  
(Strong recommendation, Moderate-quality evidence)

– US-guided FNA of sonographically suspicious lymph nodes
≥8–10mm in the smallest diameter should be performed to  
confirm malignancy if this would change management.  
(Strong recommendation, Moderate-quality evidence)
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Cross-sectional Imaging
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Intraoperative Vigilance

Even in the absence of preoperatively apparent cN1 disease,

surgeons must assess all of the central neck

subcompartments intraoperatively through visualization,

inspection, and palpation to make sure that macroscopic

nodal disease is appropriately detected and therefore

resected.
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Prognostic Significance of Lymph Node Metastases in DTC

Thyroid Nodule and Thyroid Cancer

Randolph et al. Thyroid 2012; Cranshaw et al. Surg Oncol 2008; Schlumberger et al. NEJM. 1998; Noguchi et al. Surg  
Clinc North Am 1987; ATA2015.

• Clinically apparent LN’s in 35% presenting with PTC

• Cervical LN’s involved in up to 20-80% of patients

– Up to 80% of patients with cN0 disease (physical examination, imaging, intra-
operative inspection) may harbor microscopically positive nodes

– Most common compartment is the central neck

– Lateral compartment metastases occur less frequently and usually subsequent to  
central compartment

• Skip metastases to lateral compartment can occur in up to 18% of patients

• The impact of lymph node metastasis on prognosis in patients with  
PTC is unclear

– Survival

– Recurrence

• Clinically apparent nodal disease and not in microscopic nodal disease



Risk of Recurrence Based on Nodal Status on  

Presentation

Thyroid Nodule and Thyroid Cancer

• Clinical N0

– Range 0-9%, Average 4%

• Clinical N0, Pathology N1 (micro-mets and small  

volume nodal mets {0.2 to 1cm})

– Range 4-11.5%, Average 6%

• Clinical N1, Pathology N1 (clinically apparent)

– Range 10-42%, Average 22%

Wang et al. Ann Surg Oncol 2013; Shan et al. Laryngoscope 2012; Cranshaw et al Surg Oncology 2008; Bardet et al Eur J Endo  

2008; So et al Surgery 2010; Wada et al Ann Surg 2003



Central Neck Dissection

• Level 6 LN’s

– Prelaryngeal (Delphian) nodes

– Pretracheal nodes

– Paratracheal nodes located in  
the tracheoesophageal groove  
(left and right)

• Level 7 LN’s:

– Superior mediastinal nodes/  
brachiocephalic nodes

Carty et al. Thyroid. 2009.
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Central Neck Dissection

• CND: comprehensive removal  

of prelaryngeal, pretracheal and  

at least one paratracheal  

nodal basin

• Designate unilateral vs. bilateral

• Formalize boundaries of  

dissection and document in  

operative note

– Define the specific regions and nodal  
packets

– Indication should be defined as  
therapeutic or prophylactic

Thyroid Nodule and Thyroid Cancer



Therapeutic Central Neck Dissection

Thyroid Nodule and Thyroid Cancer

• Yes!

• Based on pre-operative radiographic evaluation and intra-operative  

inspection

• RECOMMENDATION 36

– Therapeutic central-compartment (level VI) neck dissection for patients  

with clinically involved central nodes should accompany total  

thyroidectomy to provide clearance of disease from the central neck.  

(Strong recommendation, Moderate-quality evidence)

• The extent of CND can be either unilateral or bilateral

– Bilateral dissection is required when cN1 disease is present in both  

paratracheal regions

• Definite benefit given the potential for hypoparathyroidism and bilateral RLN  

injury

– Unilateral CND is preferred when disease is confined to one paratracheal  
region to avoid these risks



Prophylactic Central Neck Dissection

Thyroid Nodule and Thyroid Cancer

• Controversial!

• No randomized controlled trial

• No improvement in long-term patient outcome

• Increased risk of hypoparathyroidism and RLN injury

• Recommendations 36

– Thyroidectomy without prophylactic central neck dissection is appropriate for small (T1 or T2),  
noninvasive, clinically node-negative PTC (cN0) and for most follicular cancers. (Strong  
recommendation, Moderate-quality evidence)

– Prophylactic central-compartment neck dissection (ipsilateral or bilateral) should be considered in  
patients with papillary thyroid carcinoma with clinically uninvolved central neck lymph nodes (cN0) who  
have advanced primary tumors (T3 or T4) or clinically involved lateral neck nodes (cN1b), or if the  
information will be used to plan further steps in therapy. (Weak recommendation, Low-quality  
evidence)

• The decision to perform pCND requires a multidisciplinary team decision-making  

process that includes the patient, surgeon, and endocrinologist weighing the risks and  

benefits individually in each case
Moreno et al. Thyroid 2012; Wang et al. Ann Surg Oncol 2012; Chisholm et al. Laryngoscope 2009; Roh et al. Ann Surg 2007; Raffaelli et al.
Surgery 2012; Yoo et al. World J Surg 2012; Ywata de Carvalho et al. JAMA Oto 2015; Pacini et al. Eur J Endo 2006.



Exception

Thyroid Nodule and Thyroid Cancer

• If lateral neck disease present (N1b)

– High likelihood of central neck metastases (80%)

– Skip metastases 18%

– Prophylactic central neck dissection may be  
considered

• Medullary thyroid cancer

– Elective CND

Khafif et al. Head Neck 2008; Noguchi et al. Surg Clin North Am 1987.



Molecular Markers

None of the current molecular markers, including BRAF, have been demonstrated to be

clear, independent prognostic indicators; therefore they should not impact the decision for  

pCND.

TCGA. Cell. 2014.
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Central Neck Dissection: Anatomy

Randolph. Surgery of Thyroid and Parathyroid Glands, 2nd Edition.
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Central Neck Dissection: Right Paratracheal
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Central Neck Dissection: Right Paratracheal
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Central Neck Dissection: Left Paratracheal
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Central Neck Dissection: Left Paratracheal
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Central Neck Dissection
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Nerve Monitoring

Intraoperative nerve monitoring (IONM) is useful during CND given its ability to:

1. Map and localize the RLN and the external branch of the superior laryngeal  

nerve (EBSLN).

2. Aid in dissection once the nerves are identified, and in elucidation of presence,  

mechanism and site of nerve injury.

3. To prognosticate postoperative nerve function allowing for intraoperative

surgical decision changes to minimize the chances of bilateral nerve paralysis.
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Parathyroid Glands

• Parathyroid glands should be  

preserved whenever possible  

during CND, especially the superior  

parathyroid glands

• Superior

– Posterolateral aspect of the  

superior pole of the thyroid gland at  

the cricothyroidal cartilage junction

– Most commonly found 1 cm above  

the intersection of the inferior  

thyroid artery and the recurrent  

laryngeal nerve

• Inferior

– The inferior parathyroid glands are  

more variable in location

– Most commonly found near the  

lower thyroid pole of the thyroid

Thyroid Nodule and Thyroid Cancer



Therapeutic Lateral Neck Dissection

Thyroid Nodule and Thyroid Cancer

• Yes!

• RECOMMENDATION 37

– Therapeutic lateral neck compartmental lymph node dissection should  
be performed for patients with biopsy-proven metastatic lateral cervical  
lymphadenopathy.(Strong recommendation, Moderate-quality evidence)

• Functional compartmental dissection is favored over “berry picking”

– Associated with higher rates of recurrence



Prophylactic Lateral Neck Dissection

Thyroid Nodule and Thyroid Cancer

• NO!



Lateral Neck Dissection Extent

• Level 2: 52-60%

– Elective 2b dissection when  

2a is involved

• Level 3: 57-72%

• Level 4: 41-52%

• Level 5: 12-40%

– Level 5b should be included  

routinely

• Multiple lymph nodes in multiple  

levels tend to be involved

Kupferman et al. Head and Neck 2004; Koo et al. Ann Surg Onc 2009; Tufano et al. World J of Surg 2009
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Neck Dissection

Focal “Berry picking” of only clinically involved lymph nodes

without a compartmental dissection leads to higher rates of  

recurrence and should be abandoned.
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Lymph Node Management

Thyroid Nodule and Thyroid Cancer

• Therapeutic central neck dissection

– Yes

• Prophylactic central neck dissection

– Controversial

• Therapeutic lateral neck dissection

– Yes

• Prophylactic lateral neck dissection

– No

• Multidisciplinary team decision-making process that includes the  

patient, surgeon, and endocrinologist weighing the risks and benefits  

individually in each case



Multi-disciplinary Team

Communication of intraoperative findings and postoperative care

from the surgeon to the other multidisciplinary collaborators of

the patient’s thyroid cancer care team is critical for individualized

risk stratification, subsequent therapy, and monitoring

approaches that are often jointly managed in the postoperative

setting.

Thyroid Nodule and Thyroid Cancer

Agrawal et al. Head and Neck. 2017.



Conclusion

Thyroid Nodule and Thyroid Cancer

• More thyroid cancer

– NIFTP

• Less surgery

– Observation is an option

– Lobectomy is a (preferred) option

• Appropriate Surgery
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