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Types of thyroid cancer

A) Low risk neoplasms:
1) Non-invasive follicular thyroid neoplasm with

papillary-like nuclear features (NIFTP)

2) Follicular tumor of uncertain malignant potential

3) Hyalinizing trabecular tumor  

B) Malignant neoplasms:
1) Papillary thyroid carcinoma 

2) Follicular thyroid carcinoma 

3) Invasive encapsulated follicular variant papillary carcinoma  

4) Oncocytic carcinoma 

5) High-grade follicular cell-derived non-anaplastic thyroid    

carcinoma

6) Anaplastic thyroid carcinoma

WHO Classification of Tumours Editorial Board. In: WHO Classification of Tumours, 5th ed, International Agency for Research on Cancer 2022.



NIFTP 

(Non-invasive follicular thyroid neoplasm 
with papillary-like nuclear features)

 
• Non-invasive follicular thyroid neoplasm with 

   papillary-like nuclear features

• It has a very low malignant potential [lower than 

   the lowest-risk differentiated thyroid cancer (DTC)]

• Further treatment with completion thyroidectomy, 

lymphadenectomy and RAI is not advised routinely

• The optimal approach to postoperative monitoring 

of these tumors is uncertain
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Risk factors for thyroid cancer

• Risk factors for thyroid cancer include:

– A history of childhood head and neck radiation

– Total body radiation for bone marrow

   transplantation

– Exposure to ionizing radiation from fallout in

   childhood or adolescence

– Obesity 
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Staging of thyroid cancer (TNM)

American Joint Committee on Cancer. www.cancerstaging.org



Determining the stage of 
thyroid cancer for 

your patient

• American Thyroid Association website 

www.thyroid.org/professionals/calculators/thyr
oid-cancer-staging-calculator/ 
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Surgical treatment of 
thyroid cancer

Observation  
(active surveillance)

Tumor 2 to 4 cm, unilateral
no extrathyroid extension, no metastasis 

(cT2N0M0)

Tumor ≤2 cm, unilateral, 
no extrathyroid extension,
no metastasis (cT1N0M0)

Thyroid lobectomy 
Or total thyroidectomy 

Tumor >4 cm (cT3a), extrathyroid extension 
(cT3b or cT4),LN (cN1) or distant metastasis (cM1) Total thyroidectomy 

Tumor ≤1 cm, unilateral
(cT1aN0M0) PTC

Thyroid lobectomy

Tumor 2 to 4 cm, bilateral
no extrathyroid extension,

no metastasis (cT1 or cT2N0M0)
Total thyroidectomy 



Surgical treatment 
of thyroid cancer

• Completion thyroidectomy after initial lobectomy may    
    be indicated when the diagnosis of DTC was not known 

   preoperatively or recognized intraoperatively

• Completion thyroidectomy may be indicated:  
     (1) To ensure complete removal of persistent primary  

          cancer following inadequate initial resection (cR2) 

          or in the presence of suspected bilateral cancers 

          following initial lobectomy

     (2) To facilitate RAI therapy 

     (3) To facilitate biochemical follow-up
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Preoperative assessment 
before thyroid surgery

1) Neck ultrasound 
  • To evaluate cervical lymph nodes in the central and   

 lateral neck compartments & extrathyroidal extension

2) Ultrasound-guided FNA of suspicious lymph nodes 

    greater than 8-10 mm
  • To confirm malignancy if it would change management

3) CT or MRI neck & mediastinum with IV contrast 
  • If there’s suspicion for advanced or invasive disease 
     [extrathyroidal extension, extensive (bulky or invasive) 

        adenopathy or metastasis] 

4) Imaging of chest, abdomen, pelvis if clinically indicated

 Routine FDG-PET/CT scan is not recommended 
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Preoperative assessment 
before thyroid surgery

• All patients should undergo voice assessment including the 

  patient’s description of vocal changes and the physician’s

  assessment of voice

• Laryngeal exam should be performed in patients with: 
    1) Preoperative dysphonia 

    2) History of cervical or upper chest surgery
    3) Posterior extrathyroidal extension or extensive central 

        compartment or jugular chain nodal metastases

• Routine preoperative measurement of serum Tg or 

   TgAb levels is not recommended

• Genomic evaluation of confirmed DTC prior to surgery

   is not recommended routinely
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Active surveillance

• Active surveillance is the ongoing observation or

   active monitoring of a known or suspected primary, 

   intrathyroidal, low-risk DTC with serial imaging as 

   an alternative to surgical intervention

• FNA is not routinely recommended for thyroid 

   nodules <1 cm with low-risk features. However, if 

   thyroid cancer is diagnosed in a tumor <1cm by 

   FNA, active surveillance is an acceptable 

   management option in selected patients

American Thyroid Association. Thyroid 2025;35:841



Active surveillance
• Active surveillance can be offered to some patients 

  with cT1aN0M0 PTCs. Shared clinical decision-

   making regarding risks and benefits is essential

• Ultrasound-guided percutaneous ablation may be 

   considered as an alternative to active surveillance

   or resection for cT1aN0M0 PTC in selected patients

• Use neck ultrasound to monitor disease progression

• Measurement of serum Tg and TgAb levels is NOT 

   recommended

• Measuring serum Tg levels preoperatively or 

   postoperatively after lobectomy is NOT recommended 
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When to do surgery during 
active surveillance?

• Surgical resection is indicated if there is:

      - New biopsy-proven lymph node metastases

      - Growth of the primary tumor by ≥3 mm 

      - Extrathyroidal extension

      - Posterior growth

      - Distant metastases

      - Patient anxiety

      - Inability to follow-up

      - Patient’s preference for surgery

American Thyroid Association. Thyroid 2025;35:841



Definitions of surgery 
• Total thyroidectomy: surgical removal of the entire 
   thyroid gland

• Near-total thyroidectomy: Intended is total thyroidectomy, 

  but a small remnant may be left for a specific reason 
  (usually confidence in nerve preservation).

• Lobectomy or hemithyroidectomy with or without  

   isthmusectomy: surgical removal of one lobe (half) of the
    thyroid with or without the isthmus

• Subtotal thyroidectomy: surgical removal of almost all of 

   the thyroid gland, leaving 3-5 g of thyroid tissue with the
    intent of maintaining adequate thyroid hormone production

• Completion thyroidectomy: surgical removal of the remnant 

   thyroid tissue following procedures of less than total or 
   near-total thyroidectomy

American Thyroid Association. Thyroid 2025;35:841



Initial therapy of 
differentiated thyroid cancer

• In patients selected for thyroid surgery, the initial goal

   is to resect the primary tumor, any disease that has

   extended beyond the thyroid, and clinically significant

   lymph node metastases. 

• Completeness of surgical resection is an important

   determinant of outcome, as lymph nodes represent the

   most common site (74%) of neck disease persistence, 

   recurrence, followed by the thyroid remnant (20%) and

    the trachea and adjacent muscle (6%)



Initial therapy of 
differentiated thyroid cancer

• In patients selected for thyroid surgery, the initial goal

   is to resect the primary tumor, any disease that has

   extended beyond the thyroid, and clinically significant

   lymph node metastases. 

• Completeness of surgical resection is an important

   determinant of outcome, as lymph nodes represent the

   most common site (74%) of neck disease persistence, 

   recurrence, followed by the thyroid remnant (20%) and

    the trachea and adjacent muscle (6%)



Initial therapy of 
differentiated thyroid cancer

• In addition to initial surgery, postoperative RAI, serum

   TSH suppression and other management strategies may 

    be appropriate in selected patients 

• It is important to balance the benefits and risks of the 

    treatment(s)

• Determine staging and risk stratification to estimate 

   prognosis. Cancer staging is useful to estimate risks of 

   disease-specific mortality, while initial risk stratification 

   can be used to estimate short- and long-term risks of 

   disease persistence/recurrence



Definitions of LN surgery 

• Central neck dissection: a comprehensive removal of 

   pretracheal and prelaryngeal lymph nodes, along with at

   least one paratracheal nodal basin. It can be unilateral or

   bilateral

• Therapeutic: metastatic nodal disease is apparent clinically 

   preoperatively or intraoperatively by examination and/or

   imaging (cN1a)

• Prophylactic: no metastatic nodes are detected by

   examination or imaging preoperatively or intraoperatively 

   (cN0) 
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Definitions of LN surgery 
• Lateral neck dissection: full compartment dissection of the 

   lateral cervical neck lymph nodes in Levels IIA, III, IV, and 

   VB ipsilateral to the tumor and performed for clinical

   evidence of metastatic involvement 

• Completeness of surgical resection: goal of surgery is to

       remove safely as much thyroid cancer as possible

    R0 resection = the surgical margin is microscopically negative 

     for residual tumor

    R1 resection= no residual macroscopic tumor but the

      microscopic margins still demonstrate the tumor

    R2 resection = gross (macroscopic) disease remains 

       post-surgery

American Thyroid Association. Thyroid 2025;35:841



Thyroid cancer:
surgical pathology report

• Type of tumor (papillary, follicular,…)

• Tumor variant:

 - Tall cell, columnar cell, hobnail subtypes of PTC, widely 

    invasive FTC, oncocytic, poorly differentiated = Unfavorable

 - Encapsulated follicular variant of PTC without invasion, 

   minimally invasive FTC = Favorable

• Size of tumor. Single or multiple (how many?)

• Number of lymph nodes examined & number involved

• Size of the largest metastatic focus to the lymph node

• Presence or absence of extranodal extension

• Vascular invasion & number of invaded vessels 

    



Thyroid cancer risk stratification
Type of cancer Low risk Low-intermediate Intermediate-

high 
High 

Papillary thyroid 
cancer

T1, T2 (≤4 cm)

Unifocal

pNO2, CNO, pN1a (≤5 LN, 
all ≤2 mm)

Negative margin or only 
microscopic + anterior 

margin (R1)

T1, T2, or T3a with (any):

Unilateral multifocal
Microscopic extrathyroid 
extension

cN1a or pN1a >2 mm or <5 LN
Negative margin or 
microscopic + posterior 

margin (R1)

T1, T2, or T3a with (any):

Bilateral multifocal >1 cm
Clinical LN mets (cN1b) <3 
cm

Vascular invasion 
Aggressive histology
+2 low-intermediate risk 

factors 

Any T with (any):

Poorly differentiated or high 
grade
Gross incomplete resection

cN1 ≥3 cm
Extranodal extension 
Distance metastasis 

Follicular thyroid 
cancer/
Invasive 
encapsulated 
follicular variant of 
papillary thyroid 
carcinoma

T1, T2 (≤4 cm)

Minimally invasive 

(capsular invasion) NO2, 
CNO, pN1a (≤5 LN, all ≤2 
mm)

Negative margin or only 
microscopic + anterior 
margin (R1)

T1, T2, T3a with (any):

Microscopic extrathyroid 
extension
Limited vascular invasion (<4 

vessels)
cN1a or pN1a >2 mm or >5 LN
Negative margin or 

microscopic + posterior 
margin (R1)

T1, T2, T3a with (any):

Clinical LN mets (cN1b) <3 
cm
+2 low-intermediate risk 

factors 

Any T with (any):

Poorly differentiated or high 
grade
Widely invasive 

Extensive vascular invasion 
(≥ 4 vessels)
cN1 ≥ 3 cm

Extranodal extension
Distance metastasis 

Oncocytic thyroid 
cancer

T1, T2 (≤4 cm)

Minimally invasive 

(capsular invasion) pNO2, 
CNO, pN1a (≤5 LN, all ≤2 
mm)

Negative margin or only 
microscopic + anterior 
margin (R1)

T1, T2, T3a with (any):

Microscopic extrathyroid 
extension
Limited vascular invasion (<4 

vessels)
cN1a or pN1a >2 mm or >5 LN
Negative margin or 

microscopic + posterior 
margin (R1)

T1, T2, T3a with (any):

Clinical LN mets (cN1b) <3 
cm
+2 low-intermediate risk 

factors 

Any T with (any):

Poorly differentiated or high 
grade
Widely invasive 

Extensive vascular invasion 
(≥ 4 vessels)
cN1 ≥ 3 cm

Extranodal extension 
Distance metastasis 
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Response to therapy 

● Excellent response: No biochemical or structural

    evidence of thyroid cancer 

● Biochemical incomplete response: high serum Tg or 

   rising TgAb levels without radiological evidence of 

   structural recurrence in patients who had total 

   thyroidectomy with or without RAI 

● Structural incomplete response: structural evidence of 

   recurrence by imaging or biopsy with high Tg and/or TgAb

● Indeterminate response: nonspecific findings on 

   imaging, mildly high Tg or positive but stable or declining 

   TgAb in patients who had total thyroidectomy with or 

    without RAI 



Response criteria after initial therapy 
Response to 
therapy

Post-total 
thyroidectomy 
and/or neck 
dissection with 
RAI

Post-total 
thyroidectomy 
and/or neck 
dissection without 
RAI

Post-
hemithyroidectomy

TSH goal

Excellent Nonstimulated Tg <0.2 
or stimulated Tg <1 and 
negative imaging

Nonstimulated Tg <2.5 Normal or low-risk nodules 
in the contralateral lobe or 
contralateral lobe nodules 
with benign biopsy and no 
abnormal LN on imaging 

Normal range

Indeterminate Nonspecific findings on 
imaging or 
nonstimulated Tg 0.2-1 
or stimulated Tg 1-10 
or stable/declining 
TgAb

Nonspecific findings on 
imaging or 
nonstimulated Tg 2.5-5 
or stable/declining TgAb

N/A Normal range

Biochemically 
incomplete 

Nonstimulated Tg >1 or 
stimulated Tg >10 or 
increasing TgAb
& negative imaging 

Nonstimulated Tg >5 or 
increasing TgAb
& negative imaging 

N/A Below normal 

Structurally 
incomplete 

Structural disease 
(suspicious imaging or 
biopsy proven local or 
distant metastasis

Structural disease 
(suspicious imaging or 
biopsy proven local or 
distant metastasis

Structural disease 
(suspicious imaging or 
biopsy proven local or 
distant metastasis

Below normal 
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Definitions of RAI131 
administration

• Remnant ablation: RAI administration to destroy benign 

    remnant thyroid tissue following total or near-total 

    thyroidectomy to facilitate treatment monitoring 

• Adjuvant therapy: RAI administration to destroy suspected 

   (but not identified) remaining thyroid cancer following total or 

    near-total thyroidectomy to reduce risk of recurrence 

• Therapeutic treatment: RAI administration to treat known  

   residual or recurrent thyroid cancer, either initially or with 

   subsequent progression of thyroid cancer after total or near-total 

    thyroidectomy 

• TSH suppression therapy: use of thyroid hormone to 

   suppress serum TSH below the normal range based on the 

   risk of recurrence and/or response to therapy

American Thyroid Association. Thyroid 2025;35:841



When to consider RAI 
therapy after thyroidectomy?

● Remnant ablation is not recommended routinely for

    patients with low-risk DTC 

● RAI adjuvant therapy may be considered in patients with 

   low-intermediate and intermediate-high risk of recurrent 

   DTC

● RAI adjuvant therapy is recommended routinely for 

   patients with high-risk DTC

● RAI therapy is recommended routinely for patients with  

    DTC with distant metastases 

American Thyroid Association. Thyroid 2025;35:841



When to consider RAI 
therapy after thyroidectomy?

American Thyroid Association. Thyroid 2025;35:841

Risk category RAI recommendation Recommended I131 
level

Goals of therapy 

Low No

Intermediate-low & 
intermediate high

Consider 30-100 mCi (1.1-3.7 
Gbq)

Remnant ablation +/- 
adjuvant therapy

High Yes 100-150 mCi (3.7-5.5 
Gbq)

Remnant ablation 
and adjuvant therapy

Distant Yes 100-200 mCi (3.7-7.4 
Gbq)

Treatment of known 
disease, remnant 
ablation

Other factors should be considered including comorbid conditions, access to care, pre-therapy imaging, patient 
preference and others 



When to do whole body scan?

● Patients who had lobectomy or total thyroidectomy

   without RAI should not undergo surveillance radioiodine 

   whole body scan (WBS)

● Patients with DTC who are at low- and low intermediate 

   risk of recurrence and who have excellent response to 

   therapy do not require routine diagnostic radioiodine 

   WBS on follow-up 

● Patients with DTC who are at intermediate-high and high   

   risk of recurrence can be evaluated with diagnostic 

   radioiodine WBS to evaluate for iodine-avid disease if 

   there is clinical suspicion for recurrence. WBS, if 

   undertaken, can be performed with 123I or low activity 131I

American Thyroid Association. Thyroid 2025;35:841e



Preparation for RAI therapy

● In patients with DTC in whom RAI therapy is planned, 

   preparation with rhTSH stimulation is preferred over 

   thyroxine withdrawal

● In patients with DTC of any risk level with significant 

   comorbidity that may preclude thyroxine withdrawal prior 

   to RAI therapy, rhTSH preparation should be considered

● In patients with known distant metastases, either 

   thyroxine withdrawal or rhTSH can be used for 

   preparation

● A low-iodine diet for 1-2 weeks should be used for 

   patients undergoing RAI therapy 

American Thyroid Association. Thyroid 2025;35:841e



Preparation for RAI therapy:
thyroxine withdrawal

● Thyroxine should be withdrawn for 3-4 weeks

● If thyroxine is withdrawn for ≥4 weeks, substitution of 

   thyroxine with liothyronine (LT3) in the initial weeks 

   should be considered. In such condition LT3 should be 

   withdrawn for at least 2 weeks

● A goal of TSH >30 should be employed in preparation for 

   RAI therapy or diagnostic testing

American Thyroid Association. Thyroid 2025;35:841



Follow up  
after thyroid lobectomy

● Measuring serum Tg on one occasion 6-12 weeks 

   after thyroid lobectomy with a normal TSH may be 

   helpful to ensure that it is not unexpectedly 

   elevated; however, a specific cutoff value is uncertain

● For patients with low-risk DTC treated with lobectomy, 

   if postoperative Tg is not markedly elevated, additional 

   Tg testing is not recommended routinely

American Thyroid Association. Thyroid 2025;35:841



Follow up  
after thyroid surgery

● Measure serum Tg 6-12 weeks after total 

   thyroidectomy while on thyroid hormone therapy or 

   after TSH stimulation 

● Measurement of serum Tg during initial follow-up while 

   receiving thyroxine therapy should be undertaken 

   every 6-12 months. More frequent measurements 

   may be appropriate for intermediate-high or high-risk

   patients

American Thyroid Association. Thyroid 2025;35:841



Follow up  
after thyroid surgery

● Neck ultrasound should be performed 6-12 months 

   after surgery 

● Timing and frequency thereafter are decided by the 

   patient’s risk and response to therapy

● For patients with low-risk DTC treated with total 

   thyroidectomy and have a sustained excellent response 

   ultrasound should be done every 1-3 years for 5-8 years

● If serum Tg after surgery is above the excellent response 

   range or there are Tg Ab, neck ultrasound and/or cross-

   sectional imaging should be performed 

American Thyroid Association. Thyroid 2025;35:841



Follow up  
after thyroid surgery

● Suspicious lymph nodes or lesions <8-10 mm in shortest 

   dimension can be followed without FNA unless they grew 

   or threaten vitals structures (recurrent laryngeal nerve,    

   trachea, esophagus, great vessels) 

● If cytological diagnosis of recurrent or metastatic DCT 

   would change management, suspicious lymph nodes or 

   lesions on ultrasound ≥10 mm in shorten dimension 

   should be assessed with FNA and measuring Tg in 

   needle washout fluid 

American Thyroid Association. Thyroid 2025;35:841



Follow up  
after thyroid surgery

● When Tg (or TgAb) levels rise after total thyroidectomy 

   for DTC and cervical ultrasound shows no structural 

   disease or only minimal tumor burden, additional cross-

   sectional imaging to evaluate common metastatic sites 

   (e.g. lungs and bone) should be performed 

● When Tg (or TgAb) levels rise after total thyroidectomy 

   for oncocytic thyroid carcinoma and poorly differentiated

   thyroid carcinoma, and cervical ultrasound shows no 

   structural disease or shows only minimal tumor burden, 

   FDG-PET/CT may be considered 

American Thyroid Association. Thyroid 2025;35:841



Long term follow up  
of thyroid cancer

● For patients with low-risk DTC treated with total 

   thyroidectomy and have a sustained excellent response 

   5-8 years after initial therapy, routine ultrasound can be

   discontinued, and patients can be followed with  

   biochemical markers alone every 1-2 years

● Patients with low-risk DTC treated with total thyroidectomy

   and have a sustained excellent response for 10-15 years 

   do not require continued routine biochemical monitoring 

   and have achieved a complete remission 

American Thyroid Association. Thyroid 2025;35:841



Long term follow up  
of thyroid cancer

● For patients with low-risk DTC treated with thyroid  

   lobectomy, if initial ultrasound is negative, subsequent 

   ultrasounds should be performed every 1-3 years for 5-8 

   years after initial therapy

● For patients with low-risk DTC treated with total 

   thyroidectomy and have a sustained excellent response 

   5-8 years after initial therapy, routine ultrasound can be

   discontinued, and patients can be followed with  

   biochemical markers alone every 1-2 years

American Thyroid Association. Thyroid 2025;35:841



American Thyroid Association. Thyroid 2025;35:841



Management of recurrence 
of thyroid cancer

● A decision to perform reoperation should be based on 

   extent of prior operation, size and anatomic location of 

   new disease, pace of growth, patient factors and   

   preference, and context to overall disease management

● Percutaneous ethanol ablation or radiofrequency ablation 

   may be considered an alternative therapy for recurrent or 

   residual thyroid cancer, with greatest use in patients at 

   high risk for complications from reoperation 

American Thyroid Association. Thyroid 2025;35:841



Management of 
thyroid cancer in pregnancy

● In most patients, surgery can be safely delayed until after 

   delivery. Exceptions include rare cases with significant 

   disease progression. If necessary, surgery may be 

   performed in the 2nd trimester of pregnancy

● For patients diagnosed with DTC during pregnancy, 

   perform neck ultrasound at least once in early  

   2nd trimester and more often if clinically indicated 

● MRI may be performed in selected cases. Imaging 

   modalities that require ionizing radiation should not be 

   generally performed

American Thyroid Association. Thyroid 2025;35:841
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