
©2017 MFMER  |  3705096-1©2017 MFMER  |  3705096-1

Hossein Gharib, MD, MACP, MACE
Professor, Mayo Clinic College of Medicine

Past President, American Thyroid Association
Past President, American Association of Clinical Endocrinologists

Puerto Rico AACE Chapter 
Endocrine Meeting

San Juan 
February 25, 2020

Recurrent Thyroid Cancer:
How to Detect & When to Treat



©2017 MFMER  |  3705096-2

Disclosures and Thanks

ÅNone

ÅMy special thanks to my good friend, Dr
Myriam Allende, for the invitation to visit you 
and for the honor of speaking to your group 
today
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Facts

ÅIncidence of thyroid cancer is increasing in U.S. 
& worldwide

ÅPTC accounts for 90% of cancers

ÅLow- or intermediate-risk PTC accounts for 80-
85% of DTC

ÅTrend to chose less aggressive therapy



©2017 MFMER  |  3705096-4

Increasingly Sensitive Tools 
for Disease Detection

UltrasoundSupp Tg

Stim Tg

RAI

CXR

The result

Much higher rates of 

persistent disease than 

previously known

FDG PET
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Increasingly Sensitive Tools 
for Disease Detection

UltrasoundSupp Tg

Stim Tg

RAI

CXR

Consequences of Occult Disease Detection

Repeated doses of RAI

More therapeutic neck dissections for recurrent disease

More therapeutic neck dissections as primary therapy

Prophylactic neck dissections for occult disease

FDG PET
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BMJ 354:3839, 2017 Year

Trends in Use of Specific Treatments 

0
200
400
600
800

1,000
1,200

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

N
o

.

Surgery
Radiotherapy
Radioactive
iodine Rx

0
2
4
6
8

10
12

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

N
o

. 
(0

0
0

s
)

Use of Imaging
Disease-specific death
Diagnosis
Imaging tests
Treatment for recurrence



©2017 MFMER  |  3705096-8

Lessons From Additional Treatments

ÅSometimes beneficial

ÅRepeated doses of RAI seldom cured pt

ÅMost pt had persistent disease after repeated 
neck dissections

ÅNo clear evidence of improved disease-free 
survival 

ÅSmall incidence of clinically significant 
side effects

ÅIncreased pt anxiety & cost 

BMJ 354: 3839, 2017



©2017 MFMER  |  3705096-9

Tools in Thyroid Cancer Surveillance 

ÅThyroglobulin (Tg)

ÅUltrasound (US)

Å131I Whole Body Scan (WBS)

ÅPET/CT
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Thyroglobulin (Tg)

ÅNot all thyroid cancers secrete Tg

ÅTumors may dedifferentiate & cease making Tg
or trap 131I

ÅAlways use same assay for same pt

ÅAlways obtain TgAb

ÅTg assay sensitivity increased from 3 ng/dl in 
1980s to 0.1 in 2020
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Double Ab

0.1-0.6

Susceptible

False low value

Thyroglobulin (Tg) Assays

Radioimmunoassay 

(RIA)

Method Single Ab

Functional sensitivity ng/mL 0.7-2.0

TgAb Resistant

TgAb+ Generally unaffected

Immunometric

(ICMA, IRMA)
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Thyroglobulin Antibodies (TgAb)

ÅAre present in 30% of thyroid cancer pt

ÅIn 50% of pt initially (+), TgAbs become 
undetectable in 1-2 yrs

ÅTg is <1 in 96% after only TTx

ÅMass spectrometry digests TgAbs and 
eliminates interference

ÅHowever, mass spec has higher detection limit 
(0.4-2.5 ng/dL) and is less useful
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Factors Influencing Predictive Value 
of Postop Tg

ÅAmount of residual cancer or normal 
thyroid tissue

ÅTSH level at Tg measurement

ÅFunctional sensitivity of Tg assay

ÅCut-off used in analysis (0.1, 0.5, 1.0, etc)

ÅSensitivity of post-Rx imaging 
(US, WBS, PET, etc)
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6 Month Suppressed Tg Values Predict 
Likelihood of Eventually Developing Suppressed 
Tg <1 With Continued Observation
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Serum Tg Levels Continue to Decline For 
Years After TTX & RAI Remnant Ablation With 
Continued Observation
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Clinical Utility of Postop Tg

ÅA suppressed postop Tg <1 ng/mL is associated 
with excellent outcome & recurrence <1% in low 
and intermediate PTC even absent RAI ablation

ÅSuppressed or stimulated postop Tg >10 ng/mL ŷ 
likelihood of persistent disease, distant mets
and death

ÅIn some pt postop serum Tg levels may decline 
even without further Rx

ÅIn pt with detectable but stable Tg & negative 
imaging (WBS, US), follow up favored over 131I Rx
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Parameters of Favorable Outcome 
After Initial Tx & RAI Rx

Category Definitions Clinical Outcomes

Excellent

Response 

Suppressed Tg<1

Stimulated Tg<1

Negative TgAb

Negative imaging

1-4% recurrence rates

<1% Dz-specific death rate

Haugen et al: Thyroid. 2016;26:1-133
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Follow-Up of DTC

ÅMonitor neck exam, TSH, FT4, Tg every 6-12 
months

ÅPeriodic neck US every 12 months

Å131I WBS use selectively

ÅChest CT with or without contrast in 
aggressive disease

ÅPET/CT for Tg+, WBS- pt
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Postop US
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Postop Imaging

ÅUS evaluation is uniquely operator-dependent 
but in expert hands its accuracy is >90%

ÅUS is widely available & affordable

ÅUS is preferred over CT because of superior 
neck imaging, lower cost, less time and 
allows FNA

ÅUse WBS or PET only in selected cases
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Diagnosis of Recurrent DTC 
in 51 of 494 Patients

Å131I Whole Body Scan 23 (45%)

ÅTg > 2 ng/ml (off T4 therapy) 29 (57%)

ÅTg detectable 34 (67%)

ÅUltrasound 48 (94%)

Frasoldati, et al; Cancer 2003
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Post-Op US Evaluation 

ÅBoth central and lateral compartments of 
the neck are easily surveyed with US in the 
post-op thyroid cancer patient

ÅFNA using US guidance allows both 
cytology and analysis for Tg without regard 
to Tg antibody
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Post-Operative Neck


