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RAI Ablation

• Surgical total thyroidectomy (even meticulous extracapsular 
technique by expert surgeons) is never complete in the most strict 
sense. “Beta-knife” completes total thyroidectomy!

• Remnant ablation refers to the use of I-131 to destroy post-
operatively residual benign thyroid tissue to facilitate initial staging 
and follow-up studies 

• Thyroglobulin
• Improves specificity of Tg as a tumor marker
• Sensitivity is dependent on tumor differentiation/TSH/TgAb

• RAI Imaging
• Clears  atypical and ambiguous findings, facilitates f/u image interpretations
• Improves sensitivity for EOD evaluation for RAI-avid disease

• Ultrasound



RAI Ablation

• Ablation activity debate is not resolved (30mCi vs 100+mCi)
• Mallick ,2012,NEJM and Schlumberger,2012,NEJM: non-inferiority of 30mCi
• Historical retrospective reports with mixed results
• Remnant activity determination has nothing to do with risk stratification

• Activity is linked to dose. Dose is linked to remnant volume and kinetics

• Ablation success is dependent on absorbed dose (D [Rads] = Ã x S)
• Goolden,1962: 50K | Hurley & Becker: 1982: 100K | Maxon 1992: 30K

• Remnant volume and kinetics are highly variable
• Remnant volume determination is imprecise. An error of Ŧ 0.5g changes the estimate 

by 100%
• Remnant volumes are inconsistent, particularly in community settings
• Remnant RAI clearance is under-appreciated, typically not determined

• Low-activity ablation equivalency (non-inferiority) is due to the 
relatively consistent remnant volume in academic centers 
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RAI Ablation Rationale and Recommendations

• No RAI ablation has been advocated in low-risk patients
• RAI ablation is indicated when total thyroidectomy is intended
• Surgical total thyroidectomy is complete only with RAI ablation
• It is total or not total!

• 29mCi activity has been advocated in low risk patient
• Risk category has no bearing on activity determination 
• It is to ablate or not to ablate

• When a preoperative decision to perform a total thyroidectomy, 
RAI ablation should be performed for a complete thyroidectomy



Pre-ablation RAI imaging, I-131

Pre-ablation diagnostic RAI imaging is sub-theranostic

More so with BRAF-like tumors which have nodal metastases

Small-volume nodal disease is below the detection sensitivity

1 mCi Dx 100 mCi Tx
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Pre-ablation RAI imaging, I-124

Improved detection sensitivity

Improved spatial resolution

I-124131

Van Nostrand D et al. Thyroid. 2010; 20(8): 879-83



Pre-ablation RAI imaging, I-124

Gulec S et al. Thyroid. 2016 Mar;26(3):441-8

Improved detection sensitivity

Improved spatial resolution

Potential challenge in diagnostic accuracy



Optimizing Theranostic Technique

Spatial resolution may or may not improve specificity
Not all the areas of paramedian focal uptake are nodal metastases

Van Nostrand THYROID 2019; 29 (7): 901



Improved detection sensitivity

Improved spatial resolution

Potential challenge in diagnostic accuracy

Avram A et al. J Clin Endocrinol Metab, March 2013, 98(3):1163–1171

Pre-ablation RAI imaging, I-131 SPECT/CT
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Upper pole

Nuclear surgical anatomy



Parathyroids

Critical surgical anatomy



Ligament of Berry

Critical surgical anatomy



Zuckerkandl Tubercle

Critical surgical anatomy



Nuclear surgical anatomy, I-131 SPECT/CT

Zeuren R et al. Laryngoscope 2015; 125: 2417

141 DTC patients with total thyroidectomy MSKCC, MGH/Harvard

Median 24h neck uptake 0.3%
Remnant uptake: 93% diagnostic planar imaging, 99% post-treatment SPECT/CT

Ligament of Berry:87%, Superior pole(s): 79%, Paratracheal: 67%, Isthmus: 54%, Pyramidal lobe: 46% 



Nuclear surgical anatomy, I-124 PET/CT

Gulec et al. Mol Imaging Radionucl Ther 2017; 26: 16-23



Minimal Detectable Activity [Best Case Scenario] 

Minimum Detectable Activity
0.15uCi 

Theranostic Power-Dependent Minimal Detectable Size by SPECT/CT 

2.0uCi

0.4uCi

0.1uCi

0.2uCi

Modeling based on 1mCi activity distribution in remnant tissue and malignant tissues
No soft tissue background, Minimum attenuation 



Minimal Detectable Activity 
Modeling based on 1mCi activity distribution in remnant tissue and malignant tissues

No soft tissue background, Minimum attenuation 

Theranostic Power-Dependent Minimal Detectable Size by SPECT/CT 

Target diameter (cm) Activity (μCi), TP-100
Remnant

Activity (μCi), TP-040
RAS-like node met

Activity (μCi), TP-003
BRAF-like node met

0.3cm 0.14 0.06 0.004

0.4cm 0.34 0.13 0.01

0.5cm 0.65 0.26 0.02

0.8cm 2.68 1.07 0.08

1.0cm 5.24 2.09 0.16

1.2cm 9.05 3.62 0.27

1.5cm 17.67 7.07 0.53

1.6cm 21.45 8.58 0.64



Pre-ablation | Post-ablation RAI imaging

• Clinical value 0f Pre-ablation RAI imaging is limited
• Low theranostic power

• Attenuated RAI avidity | RAI indifference
• More so with BRAF-like tumors which have nodal metastases
• Small-volume nodal disease is below the detection sensitivity

• Focal remnants can be misinterpreted for nodal disease 
• False upstaging

• Logistical issues if rhTSH is used 

• Post-ablation imaging is an absolute!
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