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Differentiated Thyroid CancerDifferentiated Thyroid Cancer 
ObjectivesObjectives

•• Overview and When To SuspectOverview and When To Suspect
•• Preoperative EvaluationPreoperative Evaluation
•• Extent of Extent of ThyroidectomyThyroidectomy
•• Extent of Extent of LymphadenectomyLymphadenectomy
•• RAIRAI
•• TSH SuppressionTSH Suppression
•• Special CasesSpecial Cases



THYROID MALIGNANCIESTHYROID MALIGNANCIES

FHCCFHCC
PapillaryPapillary

MedullaryMedullary

OtherOther
AnaplasticAnaplastic



0

10

20

30

40

0 5 10 15 20 25

CauseCause--Specific Mortality Rates in FCDCSpecific Mortality Rates in FCDC

D
yi

ng
 o

f t
hy

ro
id

 c
ar

ci
no

m
a

(c
um

ul
at

iv
e 

%
)

D
yi

ng
 o

f t
hy

ro
id

 c
ar

ci
no

m
a

D
yi

ng
 o

f t
hy

ro
id

 c
ar

ci
no

m
a

(c
um

ul
at

iv
e 

%
)

(c
um

ul
at

iv
e 

%
)

Years after initial treatmentYears after initial treatmentYears after initial treatment

FTCFTCFTC

PTCPTCPTC

HCCHCCHCC

90 ATCATCATC



Thyroid Cancer IncidenceThyroid Cancer Incidence 
1973 1973 -- 20022002

19731973 1976     1979    1982    1985    1988    1991    1994    1991976     1979    1982    1985    1988    1991    1994    1997    20007    2000
YearYear

In
ci

de
nc

e 
R

at
e 

pe
r 1

00
,0

00

Davies et al, JAMA 2006;195:2164

IncidenceIncidence

MortalityMortality



Thyroid Cancer IncidenceThyroid Cancer Incidence 
1973 1973 -- 20022002

19731973 1976    1979    1982    1985    1988    1991     1994    191976    1979    1982    1985    1988    1991     1994    1997    200097    2000
YearYear

In
ci

de
nc

e 
R

at
e 

pe
r 1

00
,0

00

Davies et al, JAMA 2006;195:2164

――

 
AllAll

――

 
PapillaryPapillary

――

 
FollicularFollicular

――

 
Poorly DifferentiatedPoorly Differentiated



Thyroid Cancer IncidenceThyroid Cancer Incidence 
1973 1973 -- 20022002

19881988 1990       1992         1994        1996        1998   1990       1992         1994        1996        1998   2000         20022000         2002
YearYear

In
ci

de
nc

e 
R

at
e 

pe
r 1

00
,0

00

4.04.0

3.53.5

3.03.0

2.52.5

2.02.0

1.51.5

1.01.0

0.50.5

00

Davies et al, JAMA 2006;195:2164

――

 
00--1.0 cm1.0 cm

―― 1.1-2.0 cm
――

 
2.12.1--5.0 cm5.0 cm

――

 
> 5.0 cm> 5.0 cm



The ProblemThe Problem--Or Is It ?Or Is It ?

•• 15% of Americans harbor thyroid Ca 15% of Americans harbor thyroid Ca 
((45,000,00045,000,000 people)people)

•• 47,00047,000 will be clinically detected this will be clinically detected this 
year (80 cases per million)year (80 cases per million)

•• 1,5001,500 patients will diepatients will die



Papillary Thyroid Cancer (PTC)Papillary Thyroid Cancer (PTC)

•• Most common endocrine malignancyMost common endocrine malignancy

•• 80% of new cases worldwide80% of new cases worldwide

•• Extent and type of therapy Extent and type of therapy 
 

ccontroversialontroversial

•• No longNo long--term prospective controlled trialsterm prospective controlled trials



Surgery for PTCSurgery for PTCSurgery for PTC

““...Adjust(ing) the radicalness of therapy to ...Adjust(ing) the radicalness of therapy to 
the dangerousness of the dangerousness of 
the cancerthe cancer””

““The punishment should fit the crimeThe punishment should fit the crime”” 

Cady Cady ---- 19971997 
Hayes Martin LectureHayes Martin Lecture 
Society of Head and Neck SurgeonsSociety of Head and Neck Surgeons



Preoperative EvaluationPreoperative Evaluation

•• Tier 1Tier 1:  History, :  History, ExamExam (US), (US), FNAFNA,      ,      
TSHTSH

•• Tier 2:  Tier 2:  Nodal mappingNodal mapping (US), CXR, (US), CXR, 
Vocal Cord ExamVocal Cord Exam

•• Tier 3:  CT with contrast, Triple Tier 3:  CT with contrast, Triple 
EndoscopyEndoscopy



Thyroid NodulesThyroid Nodules 
Raised SuspicionRaised Suspicion

•• Age < 20 yearsAge < 20 years
•• Male sexMale sex
•• History of head or neck irradiationHistory of head or neck irradiation
•• Nodule > 4 cmNodule > 4 cm
•• Compressive symptoms including dysphagia, Compressive symptoms including dysphagia, 

dysphonia, hoarseness, dyspnea, and coughdysphonia, hoarseness, dyspnea, and cough



Thyroid NodulesThyroid Nodules 
High SuspicionHigh Suspicion

•• Family history of MTC , MEN 2, PTC, CowdenFamily history of MTC , MEN 2, PTC, Cowden’’s, s, 
FAPFAP

•• Rapid tumor growth, esp. on LRapid tumor growth, esp. on L--T4T4
•• Firm or hard noduleFirm or hard nodule
•• Fixed to adjacent structuresFixed to adjacent structures
•• Paralyzed vocal cordParalyzed vocal cord
•• Regional lymphadenopathyRegional lymphadenopathy
•• Distant metastasisDistant metastasis



UltrasoundUltrasound 
Suspicious NodulesSuspicious Nodules

•• Hypoechoic lesion Hypoechoic lesion 
plus one of the plus one of the 
following:following:
–– MicrocalcificationsMicrocalcifications
–– Irregular borderIrregular border
–– Central vascularityCentral vascularity
–– Taller rather thanTaller rather than 

widewide

Papini et al, JCEM 2002;87:1941



National Cancer Institute Thyroid FineNational Cancer Institute Thyroid Fine--Needle Needle 
Aspiration State of Science ConferenceAspiration State of Science Conference

•• BenignBenign
•• MalignantMalignant
•• NEWNEW Suspicious for malignancy (risk Suspicious for malignancy (risk 

5050--75%)75%)
•• NEWNEW Follicular lesion of undetermined Follicular lesion of undetermined 

significance (risk 5significance (risk 5--10%)10%)
•• NondiagnosticNondiagnostic (7%) (<6 follicular (7%) (<6 follicular 

groups with 10groups with 10--15 cells x2)15 cells x2)



FNAFNA

NodulesNodules NumberNumber
BenignBenign 12,480 12,480 (69.0%)(69.0%)
MalignantMalignant 654654 (  3.5%)(  3.5%)
SuspiciousSuspicious 1,7841,784 (10.0%)(10.0%)
NonNon--DiagnosticDiagnostic 3,2653,265 (21.0%)(21.0%)
TotalTotal 18,18318,183

Gharib and Goellner, 1983



Suspicious FNASuspicious FNA

•• 10 10 –– 20% of FNA20% of FNA

•• 1515--75%75% are malignantare malignant



Needle Biopsy or FNANeedle Biopsy or FNA

•• Non diagnostic :Non diagnostic : Repeat with USRepeat with US

•• Malignant :Malignant : SurgerySurgery

•• Benign :Benign : FollowFollow

•• Suspicious :Suspicious : SurgerySurgery



Hot NoduleHot Nodule

•• About 5% of nodulesAbout 5% of nodules

•• Almost always benign !Almost always benign !



Preoperative EvaluationPreoperative Evaluation

•• Tier 1:  History, Tier 1:  History, ExamExam (US), (US), FNAFNA,      ,      
TSHTSH

•• Tier 2:Tier 2: Nodal mappingNodal mapping (US), CXR, (US), CXR, 
Vocal Cord ExamVocal Cord Exam

•• Tier 3:  CT with contrast, Triple Tier 3:  CT with contrast, Triple 
EndoscopyEndoscopy



Benign Cervical NodeBenign Cervical Node

•• SlenderSlender
•• Fatty hilumFatty hilum
•• Hilar blood flowHilar blood flow



Malignant Lymph NodeMalignant Lymph Node

•• Cystic changeCystic change



______________
1cm1cm

Malignant Neck NodeMalignant Neck Node

•• Vascular indentationVascular indentation



Malignant Neck NodeMalignant Neck Node

•• CalcificationsCalcifications



Malignant Neck NodeMalignant Neck Node

•• Alteration in architecture and flowAlteration in architecture and flow



Lymph Node BiopsyLymph Node Biopsy





Value of Preoperative Ultrasound in PTCValue of Preoperative Ultrasound in PTC
•• Mayo Clinic:  Mayo Clinic:  770770 pts (1999pts (1999--2004)2004)

•• US identified nonpalpable lateral nodes: US identified nonpalpable lateral nodes: 
15% in first time operations15% in first time operations

•• ReopsReops--NLLNNLLN’’s: s: 64%64% ; NCLN; NCLN’’s: s: 28%28%

•• US altered extent of operation in US altered extent of operation in 41%41% of of 
initial and initial and 43%43% of reoperative pts. with of reoperative pts. with 
palpable nodespalpable nodes

Stulak et al. Arch of Surg, 2006



MetastaticMetastatic PTCPTC



Preoperative EvaluationPreoperative Evaluation

•• Tier 1:  History, Tier 1:  History, ExamExam (US), (US), FNAFNA,      ,      
TSHTSH

•• Tier 2:  Tier 2:  Nodal mappingNodal mapping (US), CXR, (US), CXR, 
Vocal Cord ExamVocal Cord Exam

•• Tier 3:Tier 3: CT with contrast, Triple CT with contrast, Triple 
EndoscopyEndoscopy



75 year old male with hoarseness75 year old male with hoarseness

8cm grossly invasive FTC





Stages of Tracheal Invasion in Thyroid CancerStages of Tracheal Invasion in Thyroid Cancer
Invasion of perichrondrium Invasion of perichrondrium 

without infiltration of cartilage or without infiltration of cartilage or 
soft tissue between cartilagessoft tissue between cartilages

Invasion of cartilageInvasion of cartilage

Invasion of lamina propria of Invasion of lamina propria of 
tracheal mucosatracheal mucosa

Grillo HC. Surgery of the trachea and Bronchi. 2004. BC Decker Inc. Hamilton • London
Shin DH et al., Human Pathol 1993;24:866-870

Invasion of mucosaInvasion of mucosa











Thyroid NodulesThyroid Nodules 
GoalsGoals

•• Treat thyroid cancer !Treat thyroid cancer !

•• Avoid unnecessary surgery !Avoid unnecessary surgery !

•• Select pts for appropriate Select pts for appropriate 
adjuvant therapiesadjuvant therapies



Staging and Risk AssessmentStaging and Risk Assessment-- 
Determine Risk ofDetermine Risk of Death/RecurrenceDeath/Recurrence

•• Application of Application of TSH suppressionTSH suppression

•• Application of remnant ablation with Application of remnant ablation with II--131131

•• Application ofApplication of Radioiodine Scanning Radioiodine Scanning 
and/or stimulated Tg testingand/or stimulated Tg testing



Papillary and Follicular Thyroid CancerPapillary and Follicular Thyroid Cancer

•• 1,355 patients (OSU, US Air Force)1,355 patients (OSU, US Air Force)
•• Median followMedian follow--up: up: 15.7 years15.7 years

•• 30 years:30 years: SurvivalSurvival 76%76% 
RecurrenceRecurrence 30%30% 
CSMCSM 8%8%

Mazzaferri EL.  Am J Med 1994;97:418Mazzaferri EL.  Am J Med 1994;97:418



Papillary and Follicular Thyroid CancerPapillary and Follicular Thyroid Cancer

•• Cancer death rate reduced by:Cancer death rate reduced by:
–– female sexfemale sex
–– surgery more extensive than lobectomysurgery more extensive than lobectomy
–– 131131I I plusplus thyroid hormone therapythyroid hormone therapy

•• Recurrence reduced to less than 1/3 Recurrence reduced to less than 1/3 
with RRA vs T4 alonewith RRA vs T4 alone

Mazzaferri EL.  Am J Med 1994;97:418Mazzaferri EL.  Am J Med 1994;97:418



Impact of IImpact of I131131 on DTC Recurrence and Mortalityon DTC Recurrence and Mortality
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Papillary Thyroid CancerPapillary Thyroid Cancer

Is all of this true?Is all of this true?



Risk Assessment in Thyroid CarcinomaRisk Assessment in Thyroid Carcinoma

1.5mm Papillary microcancer



Risk Assessment in Thyroid CarcinomaRisk Assessment in Thyroid Carcinoma

8cm grossly invasive FTC



Greene et al 2003
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Years after initial treatmentYears after initial treatmentYears after initial treatment

I 1,360 (60%)
II 493 (22%)
III 399 (17%)
IV 32 (1%)

II 1,3601,360 (60%)(60%)
IIII 493493 (22%)(22%)
IIIIII 399399 (17%)(17%)
IVIV 3232 (1%)(1%)

n=2,284
1940-97

P=0.0001

n=2,284n=2,284
19401940--9797

P=0.0001P=0.0001

TNM stageTNM stageTNM stage



PTCPTC 
Prognostic FactorsPrognostic Factors

Kebebew & Clark, 2001Kebebew & Clark, 2001

WellWell--Established Independent Established Independent 
Prognostic FactorsPrognostic Factors

AgeAge
Extrathyroidal tumor invasionExtrathyroidal tumor invasion
Primary tumor sizePrimary tumor size
Distant metastasesDistant metastases
Incomplete tumor resectionIncomplete tumor resection

Less CertainLess Certain 
Prognostic FactorsPrognostic Factors

GenderGender
Lymph node metastasesLymph node metastases
Tumor multicentricityTumor multicentricity
Vascular invasionVascular invasion
Morphologic variants of Morphologic variants of 

PTCPTC**

*tall cell , columnar cell, diffuse sclerosing



Prognostic Schemes for DTCPrognostic Schemes for DTC
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Differentiated Thyroid CarcinomaDifferentiated Thyroid Carcinoma 
MACIS (PTC)MACIS (PTC)

MMetastasis (distant)etastasis (distant)

AAge (at diagnosis)ge (at diagnosis)

CCompleteness of primary tumor resectionompleteness of primary tumor resection

IInvasion of extrathyroidal structuresnvasion of extrathyroidal structures

SSize (of primary tumor)ize (of primary tumor)



MACIS Prognostic Scoring SystemMACIS Prognostic Scoring System

ScoreScore == 3.13.1 (if age = 39 yrs) or (if age = 39 yrs) or 0.08 X age0.08 X age (if age = 40 yrs)(if age = 40 yrs)
++ 0.30.3 X tumor size (cmX tumor size (cm--max diameter)max diameter)
++ 11 (if incompletely resected)(if incompletely resected)
++ 11 (if locally invasive)(if locally invasive)
++ 33 (distant spread)(distant spread)



Survival by MACIS Score @ 20 yrsSurvival by MACIS Score @ 20 yrs

•• <6<6 99%99%

•• 6.006.00--6.99               89%6.99               89%

•• 7.007.00--7.99               56%7.99               56%

•• >8>8 24%24%



Papillary Thyroid Carcinoma 1940Papillary Thyroid Carcinoma 1940--2000 2000 
Presenting DiseasePresenting Disease

p TNM Stagesp TNM Stages MACIS ScoresMACIS Scores

I (60%)

II (21%)

III (18%)

IV (1%)IV (1%)

<6 (84%)

6+ (16%)6+ (16%)

N = 2,512N = 2,512
19401940--20002000

Hay et al, 2002Hay et al, 2002
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Years after initial treatmentYears after initial treatmentYears after initial treatment

TNMTNMTNM

AMESAMESAMES

AGESAGESAGES

MACISMACISMACIS

I + II (1,853)I + II (1,853)I + II (1,853)

III + IV (431)III + IV (431)III + IV (431)

Low (2,015)Low (2,015)Low (2,015)

High (269)High (269)High (269)

<4 (1,962)<4 (1,962)<4 (1,962)

4+ (322)4+ (322)4+ (322)

<6 (1,900)<6 (1,900)<6 (1,900)

6+ (384)6+ (384)6+ (384)





Extent of Thyroidectomy (PTC)Extent of Thyroidectomy (PTC) 
RecommendationsRecommendations

•• American Thyroid AssociationAmerican Thyroid Association 
NearNear--total or Totaltotal or Total

•• AACEAACE 
NearNear--total or Totaltotal or Total

•• Society of Surgical OncologySociety of Surgical Oncology 
Low Risk:Low Risk: Unilateral LobectomyUnilateral Lobectomy 
High Risk:High Risk: Total thyroidectomyTotal thyroidectomy





Papillary Thyroid Cancer (PTC)Papillary Thyroid Cancer (PTC)

•• Societal recommendationsSocietal recommendations

–– Bilobar resection Bilobar resection (BLR)(BLR) = Near total / = Near total / 
Total thyroidectomyTotal thyroidectomy

–– Radioiodine remnant ablation Radioiodine remnant ablation (RRA)(RRA)



Papillary Thyroid Carcinoma 1940Papillary Thyroid Carcinoma 1940--20002000 
Trends in Extent of Surgery & RRATrends in Extent of Surgery & RRA
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Hay et al, 2002Hay et al, 2002



Papillary Thyroid Cancer (PTC)Papillary Thyroid Cancer (PTC)

•• Why? (Multicentric Cancer)Why? (Multicentric Cancer)

–– Improves causeImproves cause--specific mortality specific mortality (CSM)(CSM)

–– Reduces tumor recurrence Reduces tumor recurrence (TR)(TR)

–– Facilitates radioiodine scanning and use Facilitates radioiodine scanning and use 
of therapeutic RAIof therapeutic RAI

–– Improves effectiveness of thyroglobulin Improves effectiveness of thyroglobulin 
(Tg)(Tg) screeningscreening



CauseCause--Specific Survival by MACIS Score Specific Survival by MACIS Score 19401940--9797
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Papillary Thyroid CarcinomaPapillary Thyroid Carcinoma 
Comparison of OutcomeComparison of Outcome
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PTCPTC

In In lowlow--riskrisk patients:patients:

•• No survival benefitNo survival benefit: unilateral : unilateral 
lobectomy vs bilobar resectionlobectomy vs bilobar resection
–– Hay et al 1987Hay et al 1987

•• TR higherTR higher with unilateral procedurewith unilateral procedure
–– Grant et al 1988, Hay et al 1988Grant et al 1988, Hay et al 1988



Risk of Locoregional RecurrenceRisk of Locoregional Recurrence 
Unilateral LobectomyUnilateral Lobectomy

4x4x--7x higher7x higher compared to compared to 
BLR @ 20 yearsBLR @ 20 years



LowLow--Risk DTC Patients:  Limited Surgery?Risk DTC Patients:  Limited Surgery? 
Local RecurrenceLocal Recurrence


 

Patient anxietyPatient anxiety


 
Physician anxietyPhysician anxiety


 

Surgeon anxietySurgeon anxiety


 
Need for reoperationNeed for reoperation


 

Time awayTime away


 
CostCost



PTCPTC

In In highhigh--riskrisk patientspatients

•• CSM and TR rates higherCSM and TR rates higher: unilateral: unilateral 
lobectomylobectomy vs BLRvs BLR
–– Hay et al 1987Hay et al 1987



LowLow--Risk DTC Patients:  Limited Surgery?Risk DTC Patients:  Limited Surgery? 
Total Thyroidectomy (Morbidity)Total Thyroidectomy (Morbidity)

•• The risk of The risk of permanent hypoparathyroidismpermanent hypoparathyroidism 
is significantly is significantly greater greater than lesser than lesser 
resections in many seriesresections in many series

•• 3%3% vs vs 1.4%1.4% @ Mayo Clinic (Total vs NT)@ Mayo Clinic (Total vs NT)

•• Rates as high as Rates as high as 1515--20%20% have been reportedhave been reported

Hay et al.  Surgery 1998; 124:958Hay et al.  Surgery 1998; 124:958--966966



PTCPTC

NearNear--Total vs Total Thyroidectomy (BLR)Total vs Total Thyroidectomy (BLR)

•• No differenceNo difference in in CSM or TRCSM or TR in either in either 
lowlow-- or or highhigh--riskrisk groupsgroups 

-- Hay et al 1987Hay et al 1987



Papillary Thyroid Carcinoma 1970Papillary Thyroid Carcinoma 1970--2000 2000 
Changing Frequency of Remnant AblationChanging Frequency of Remnant Ablation
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Papillary Thyroid Carcinoma 1940Papillary Thyroid Carcinoma 1940--20002000 
Overall OutcomeOverall Outcome
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Papillary Thyroid Carcinoma 1940Papillary Thyroid Carcinoma 1940--20002000 
Overall OutcomeOverall Outcome
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Papillary Thyroid Carcinoma Papillary Thyroid Carcinoma 19551955--20002000 
Cause Specific MortalityCause Specific Mortality
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Papillary Thyroid Carcinoma Papillary Thyroid Carcinoma 19551955--20002000 
Tumor RecurrenceTumor Recurrence
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RadioRadio--iodine Remnant Ablationiodine Remnant Ablation

““RoutineRoutine”” 
AdministrationAdministration

•• II--131 in moderate dose 131 in moderate dose 
is safeis safe

•• Ablation of the thyroid Ablation of the thyroid 
remnant decreases the remnant decreases the 
risk of recurrent risk of recurrent 
diseasedisease

•• All patients should be All patients should be 
offered this therapyoffered this therapy

““SelectiveSelective”” 
AdministrationAdministration

•• Morbidity from IMorbidity from I--131, 131, 
while rare, does occurwhile rare, does occur

•• Most patients with DTC Most patients with DTC 
are at very low risk of are at very low risk of 
death or recurrencedeath or recurrence

•• Treatment should be Treatment should be 
offered selectivelyoffered selectively
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6841 patients
Mean dose I131 162 mCi
Mean F/U of 13 years
Incidence of 2nd malignancy

Bone and soft tissue

Increased risk for cancer of:
Salivary gland 7.5
Bone & soft tissue 4.0
Uterus / female genital 2.3
Colorectal 1.3

Dose dependent risk increase

*
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PostPost--operative Remnant Ablation:operative Remnant Ablation: 
ATA Guidelines 2009ATA Guidelines 2009

•• RRA recommended forRRA recommended for
-- Patients with Stage III and IV diseasePatients with Stage III and IV disease

-- >45 years, node positive, invasive, metastatic>45 years, node positive, invasive, metastatic
-- Patients with Stage II disease (<45 years)Patients with Stage II disease (<45 years)

-- <45 years, metastatic<45 years, metastatic
-- ““MostMost”” older patients with Stage II diseaseolder patients with Stage II disease

-- >45 years with larger tumors (> 2 cm)>45 years with larger tumors (> 2 cm)
-- ““SelectedSelected”” patients with Stage I diseasepatients with Stage I disease

-- ““multifocal; nodes; invasion; nonmultifocal; nodes; invasion; non--PTCPTC””



Recommendation 32Recommendation 32

RAI ablation is recommended for all RAI ablation is recommended for all 
patients with:patients with:

Distant metastasesDistant metastases, , gross gross extrathyroidalextrathyroidal 
extension and  tumor size > 4 cm extension and  tumor size > 4 cm 

Even in the absence of other high risk Even in the absence of other high risk 
featuresfeatures



Recommendation 32Recommendation 32

Radioiodine ablation may be helpful Radioiodine ablation may be helpful 
for tumors 1for tumors 1--4 cm in diameter, in 4 cm in diameter, in 
patients with lymph node patients with lymph node 
metastases, or other high risk metastases, or other high risk 
features including features including histologichistologic variants variants 
that would place the patient in an that would place the patient in an 
intermediate or high risk groupintermediate or high risk group



Recommendation 32Recommendation 32

•• Remnant ablation is not Remnant ablation is not 
recommended for recommended for unifocalunifocal or or 
multifocal cancers <1cm in the multifocal cancers <1cm in the 
absence of other high risk featuresabsence of other high risk features



Extent of Lymphadenectomy



Most recurrences in PTC Most recurrences in PTC (esp. (esp. 
lowlow--risk)risk) are nodalare nodal



Regional Lymph Node MetastasesRegional Lymph Node Metastases

•• Influence on prognosis is questionableInfluence on prognosis is questionable
–– Effect on survival (rarity)Effect on survival (rarity)

•• Little if any in most casesLittle if any in most cases
––Older patientsOlder patients
––Bilateral jugular nodesBilateral jugular nodes 

(extensive)(extensive)
––Extracapsular spread,Extracapsular spread, 

matted nodesmatted nodes
––Locally advanced primaryLocally advanced primary

PossiblePossible 
exceptionsexceptions



Why Perform Cervical Why Perform Cervical 
LymphadenectomiesLymphadenectomies

•• Positive nodes in select groups worsen Positive nodes in select groups worsen 
prognosisprognosis

•• Nodes beget nodes Nodes beget nodes →→ ↑↑
 

recurrencerecurrence

•• May become destructive over time May become destructive over time 
(especially older patients)(especially older patients)

•• Cannot rely upon RAI to fix shoddy Cannot rely upon RAI to fix shoddy 
surgerysurgery



Why Perform Cervical Why Perform Cervical 
Lymphadenectomies ?Lymphadenectomies ?

•• Thyroglobulin levels (withdrawal, Thyroglobulin levels (withdrawal, 
ThyrogenThyrogen®® stimulated)stimulated)

•• High resolution ultrasoundHigh resolution ultrasound

•• Radioiodine and PET scansRadioiodine and PET scans

•• Tg mRNATg mRNA

Endocrin
ologists

Endocrin
ologists







PTCPTC
““BerryBerry--PickingPicking”” vs Formal Nodal Dissectionvs Formal Nodal Dissection

•• Nodal recurrences increased in all seriesNodal recurrences increased in all series
•• Reoperations more difficultReoperations more difficult

–– Increased Increased morbiditymorbidity
•• Metastatic carcinoma in lymph nodes Metastatic carcinoma in lymph nodes > 3 mm> 3 mm 

always associated with disease in smaller always associated with disease in smaller 
lymphaticslymphatics
–– Noguchi et al 1970, 1987Noguchi et al 1970, 1987



Best to avoid going back to the Best to avoid going back to the 
central compartmentcentral compartment



Routine Removal of Central Routine Removal of Central 
Compartment NodesCompartment Nodes

•• Advocated by some groupsAdvocated by some groups
•• Only if FS Only if FS 
•• Only for larger 1Only for larger 1°°

 
tumors (> 1tumors (> 1--2 cm)2 cm)

•• Only if grossly involvedOnly if grossly involved
•• Increased hypoparathyroidism, neuropraxiaIncreased hypoparathyroidism, neuropraxia



They Will Come Back To Haunt UsThey Will Come Back To Haunt Us and Our and Our 
PatientsPatients



Lateral Neck DissectionLateral Neck Dissection

•• TherapeuticTherapeutic

–– Biopsy positiveBiopsy positive

–– Ultrasound positiveUltrasound positive

–– Gross involvementGross involvement



























Prophylactic Central Lymph Node Prophylactic Central Lymph Node 
DissectionDissection

Should be performed for T3 and T4 Should be performed for T3 and T4 
tumors. It is optional for T1 and T2 tumors. It is optional for T1 and T2 
tumors (ATA Recommendations 2009)          tumors (ATA Recommendations 2009)          



Practical AlgorithmPractical Algorithm


 
FNA for PTC (or suspicious)FNA for PTC (or suspicious)

US Mapping US Mapping ±±
 

FNAFNA

Lateral NodesLateral Nodes

ExtensiveExtensive

MRNDMRND
+TTx+TTx
+CCND+CCND

LimitedLimited

SNDSND
+TTx+TTx
+CCND+CCND



 
Lateral NodesLateral Nodes

Total Thyroidectomy (TTx)Total Thyroidectomy (TTx)
CNCN’’s grossly s grossly 

MultifocalMultifocal
Larger tumorLarger tumor
ExtrathyroidalExtrathyroidal

CNCN’’s grossly s grossly 
Tumor unifocalTumor unifocal
< 1 cm         < 1 cm         
IntrathyroidalIntrathyroidal

Bilateral levelBilateral level 
VI VI ±±

 
VIIVII 

DelphianDelphian
PretrachealPretracheal

Ipsilateral level VIIpsilateral level VI
DelphianDelphian

PretrachealPretracheal

MRND = modified radical neck dissection 
SND = selective (lateral) neck dissection



RecommendationsRecommendations

•• BLRBLR and central node dissection and central node dissection 
(CND)(CND) reduces reduces TRTR in in lowlow--riskrisk 
patientspatients

•• BLRBLR and and CNDCND reduces reduces TRTR and and CSMCSM 
in in highhigh--riskrisk patientspatients

•• RRARRA does does notnot further further reduce CSMreduce CSM or or 
TRTR in MACIS in MACIS lowlow--riskrisk patientspatients



TSH Suppression and OutcomesTSH Suppression and Outcomes

•• 683 patients with DTC 683 patients with DTC 
followed at 14 followed at 14 
institutions up to 10 institutions up to 10 
yearsyears

•• Majority (90%) were Majority (90%) were 
PTCPTC

A: Stage I & IIA: Stage I & II
B: Stage III & IVB: Stage III & IV
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TSH Suppression

p = 0.03

Cooper et al 1998



Childhood PTCChildhood PTC



•• Ian D. Hay, MD, PhDIan D. Hay, MD, PhD



•• 215 consecutive PTC patients aged <21 215 consecutive PTC patients aged <21 
yearsyears

•• January 1, 1940 January 1, 1940 -- December 31, 2008December 31, 2008

•• Followed to June 2009Followed to June 2009



Childhood and Adolescent PTC Treated Childhood and Adolescent PTC Treated 
at Mayo Clinic during 1940at Mayo Clinic during 1940--20052005 

ConclusionConclusion

•• Patients with PTC before age 21 typically were Patients with PTC before age 21 typically were nodenode-- 
positive positive and and 1/3 recurred 1/3 recurred in 30 yrin 30 yr

•• Extent of initial surgeryExtent of initial surgery, but , but not not radioiodineradioiodine remnant remnant 
ablation, influenced recurrence ratesablation, influenced recurrence rates

•• PTC patients <21 yr at diagnosis enjoyed a PTC patients <21 yr at diagnosis enjoyed a 98%98% causecause-- 
specific survival specific survival at 60 at 60 postoppostop yryr

•• However, such patients experienced However, such patients experienced excessiveexcessive allall-- 
causes causes mortalitymortality after 30 yearsafter 30 years



Mortality Rates from All Causes   Mortality Rates from All Causes   
in Childhood and Adolescent PTC  in Childhood and Adolescent PTC  

19401940--2008 Cohort2008 Cohort



Childhood and Adolescent PTC Treated Childhood and Adolescent PTC Treated 
at Mayo Clinic during 1940at Mayo Clinic during 1940--20082008



PAPILLARY THYROID PAPILLARY THYROID 
MICROCARCINOMAMICROCARCINOMA

An innocuous occurrence in our An innocuous occurrence in our 
opinionopinion

Unless higher risk features are Unless higher risk features are 
present at the time of diagnosispresent at the time of diagnosis

Manage accordinglyManage accordingly



Follicular Thyroid Cancer (FTC)Follicular Thyroid Cancer (FTC)

•• 1010--15% of thyroid malignancies 15% of thyroid malignancies 
•• Cytology insufficientCytology insufficient
•• Capsular / vascular invasionCapsular / vascular invasion
•• 90% unifocal90% unifocal
•• Hematogenous spreadHematogenous spread
•• Lung and bone metastases: 15%Lung and bone metastases: 15%
•• Nodal metastases: FCC 5%Nodal metastases: FCC 5%



Papillary Thyroid CarcinomaPapillary Thyroid Carcinoma--FNABFNAB



Widely Invasive Follicular CarcinomaWidely Invasive Follicular Carcinoma



Hurthle Cell Adenoma or Carcinoma ?Hurthle Cell Adenoma or Carcinoma ?



Follicular CarcinomaFollicular Carcinoma--Capsular InvasionCapsular Invasion



Follicular Carcinoma –
Minimally Invasive Into Capsular Vessel



Frozen SectionFrozen Section--Modified Toluidine Blue StainModified Toluidine Blue Stain

Vascular 
Invasion



• Good pathologists

• Significant exposure to frozen 
section, especially thyroid 

• Superb support system

•• Good pathologistsGood pathologists

•• Significant exposure to frozen Significant exposure to frozen 
section, especially thyroidsection, especially thyroid

•• Superb support systemSuperb support system

Follicular Neoplasms: 
Frozen Section Dependent Upon: 

Follicular Neoplasms: Follicular Neoplasms: 
Frozen Section Dependent Upon:Frozen Section Dependent Upon:



Follicular Neoplasms: Frozen Follicular Neoplasms: Frozen 
Section Section 

Results: Results: 10231023 PatientsPatients

286 (28%)286 (28%) 737 (72%)737 (72%)

Mean age: 52.1 yearsMean age: 52.1 years



Follicular Neoplasms: Pathology Follicular Neoplasms: Pathology 

Frozen SectionFrozen Section

CaCa NonNon--CaCa TotalTotal

PermPerm CaCa 65 TP65 TP 18 FN18 FN 8383

SectionSection NonNon--CaCa 7 FP7 FP 933 TN933 TN 940940

65/83 65/83 (78%)(78%) Ca Dx by FSCa Dx by FS





Follicular Thyroid CancerFollicular Thyroid Cancer

•• Lymph node metastases (< 5%)Lymph node metastases (< 5%)

–– Usually associated with locally Usually associated with locally 
advanced tumoradvanced tumor

–– Worse prognosisWorse prognosis



FTCFTC

Widely 
Invasive 

(20%)

Minimally 
Invasive 

(80%)

Microscopic vascular 
and capsular invasion

Gross involvementGross involvement 
of vessels and of vessels and 

contiguous structurescontiguous structures



FTCFTC

•• Prognostic indicatorsPrognostic indicators

–– Age > 50Age > 50

–– Marked vascular invasionMarked vascular invasion

–– Metastatic diseaseMetastatic disease

Brennan et al, 1991Brennan et al, 1991



FTCFTC

•• High riskHigh risk (2/3 risk factors)(2/3 risk factors)
–– Survival: 47% and 8% @ 5 and 20 Survival: 47% and 8% @ 5 and 20 

yearsyears

•• Low risk Low risk (0(0--1/3 risk factors)1/3 risk factors)
–– Survival: 99% and 86% @ 5 and 20 Survival: 99% and 86% @ 5 and 20 

yearsyears



FTCFTC
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FTCFTC

•• Tumors < 2 cm withTumors < 2 cm with

–– minimal capsular invasion aloneminimal capsular invasion alone

•• 
 

No metastases or deathsNo metastases or deaths

•• 
 

Recent 10Recent 10--year followyear follow--upup

•• Lobectomy AloneLobectomy Alone

van Heerden et al, 1992van Heerden et al, 1992



Hurthle Cell CancerHurthle Cell Cancer

•• <5% of all thyroid cancers<5% of all thyroid cancers

•• More locally aggressiveMore locally aggressive

•• Less avidity for RAILess avidity for RAI

•• Nodal metastases in 1/3Nodal metastases in 1/3



Follicular and Hurthle Cell Follicular and Hurthle Cell 
CarcinomaCarcinoma

•• Lymph node mets from FTC rare Lymph node mets from FTC rare (<5%);(<5%); if if 
present consider FVPTCpresent consider FVPTC

•• Routine CCND and LND for FTC not Routine CCND and LND for FTC not 
necessary unless positive nodes are necessary unless positive nodes are 
present grossly or by USpresent grossly or by US

•• HCC has positive nodes in up to 30%; HCC has positive nodes in up to 30%; 
manage nodes like PTCmanage nodes like PTC



FTC/HCCFTC/HCC

Treatment:Treatment:

•• Total / NT ThyroidectomyTotal / NT Thyroidectomy
•• Sample central nodesSample central nodes**
•• Formal node dissection when nodes Formal node dissection when nodes 
•• CCND for HCCCCND for HCC
•• RRA, THST except in small tumors RRA, THST except in small tumors 

with minimal capsular invasionwith minimal capsular invasion
*may be only indication of FVPTC



SummarySummary

•• Total or NearTotal or Near--Total ThyroidectomyTotal Thyroidectomy
•• Central Compartment Lymphadenectomy Central Compartment Lymphadenectomy 

(PTC, HCC)(PTC, HCC)
•• Lateral lymphadenectomy based on preLateral lymphadenectomy based on pre--op op 

UltrasoundUltrasound
•• RRA based on Risk AssessmentRRA based on Risk Assessment
•• TSH Suppression based on Risk TSH Suppression based on Risk 

AssessmentAssessment



If all else failsIf all else fails…………..



Thyroid Cancer Strategy Meeting?Thyroid Cancer Strategy Meeting?

“Should we give radioiodine today?”



THANK YOU
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