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Attention to Detail

KS, now 18yo F:
• age 15 presented with 1 y hx of a thyroid mass
• US: suspicious thyroid mass + adjacent lymph
nodes
• FNA thyroid: PTC ; FNA LN: nondiagnostic
• TTX and “a number of nodes on the R”
• Path: 2.7cm PTC w/ 6/6 + LN, +ENE
• pT2N1b,+LVI, +ENE, 6/6+, -margins, - ETE, BRAF+

KS, 18yo F: 1 yr after dx (age 16)
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age 15 presented with 1 y hx of a thyroid mass
US: suspicious thyroid mass + adjacent lymph nodes
FNA thyroid: PTC ; FNA LN: nondiagnostic
TTX and “a number of nodes on the R”
Path: 2.7cm PTC w/ 1/1 + LN, R “regional resection”: 5/5 +,
+ENE
pT2N1b,+LVI, +ENE, 6/6+, -margins, - ETE, BRAF+
Postop stim TG 112
8/2015: 131I #1: 98 mCi, WBS intense uptake central
neck/thyroid bed
8/2016: 123Iscan negative but stim TG 87
8/2016: 131I #2: 100 mCi, WBS negative
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KS, 18yo F: 2 yrs after dx (age 17)
age 15 presented with 1 y hx of a thyroid mass
US: suspicious thyroid mass + adjacent lymph nodes
FNA thyroid: PTC ; FNA LN: nondiagnostic
TTX and “a number of nodes on the R”
Path: 2.7cm PTC w/ 1/1 + LN, R “regional resection”: 5/5 +, +ENE
pT2N1b,+LVI, +ENE, 6/6+, -margins, - ETE, BRAF+
Postop stim TG 112
8/2015: 131I #1: 98 mCi, WBS uptake central neck/thyroid bed
8/2016: 123Iscan negative but stim TG 87
8/2016: 131I #2: 100 mCi, WBS negative

6/2017: CT Chest +C: 4 mm LUL nodule; CT neck +C (“nonspecific nodes”)
8/2017: 123I scan negative
8/2017: PET/CT “hypermetabolic bilat level IV LNs”
8/2017 US “multiple nodules at base of neck”
8/2017 MRI neck: nodules thyroid bed, R level IV, nonspecif bilat level II
8/2017: second surgery : R 234; L 234: (stim TG 68, no FNA)
Pathology: R234: 8/17 +, no ENE; L234: 0/15

KS, 18yo F: 3 yrs after dx (age 18)
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age 15 presented with 1 y hx of a thyroid mass
US: suspicious thyroid mass + adjacent lymph nodes
FNA thyroid: PTC ; FNA LN: nondiagnostic
TTX and “a number of nodes on the R”
Path: 2.7cm PTC w/ 1/1 + LN, R “regional resection”: 5/5 +, +ENE
pT2N1b,+LVI, +ENE, 6/6+, -margins, - ETE, BRAF+
Postop stim TG 112
8/2015: 131I #1: 98 mCi, WBS uptake central neck/thyroid bed
8/2016: 123Iscan negative but stim TG 87
6/2017: CT Chest +C: 4 mm LUL nodule; CT neck +C(“nonspecific nodes”)
8/2017: 123I scan negative
8/2017: PET/CT hypermetabolic bilat lvl 4 LNs
8/2017 US “multiple nodules at base of neck”
8/2017 MRI neck: nodules thyroid bed, R lvl 4, nonspecif bilat lvl 2
8/2017: second surgery : R 234; L 234: (stim TG 68)
Pathology: R234: 8/17 +, no ENE; L234: 0/15

7/18: stim TG 20
7/18 US: bilat level 6 suspicious nodes
7/12/18: BCND (R67, L6): 7/28+, no ENE
10/2018: stim TG/TGAb undetectable (unintentional high TSH)

KS, 18yo F: Questions
• Finally NED/undetectable TG/TGAB (2018), but at
what cost?
– 3 surgeries, 2 doses 131I, numerous scans (with
radiation, in a 16 yo), potential complications, $,
anxiety, lost youth

• Where is the “base of the neck” ?
• When is level IV (4) actually level VI (6)?
• How often are lymph nodes “hypermetabolic” on
PET/CT in a 17 yo?
• Who looks at images that are obtained?

Keys to Surgical Success for
Thyroid Cancer
1. Anticipation (extent, invasion)
2. Investigation (imaging, especially ultrasound)
3. Dissection (thorough and compartment-oriented)

Goals of initial therapy for Thyroid Cancer
– improve overall and disease-specific survival
– reduce risk of persistent/recurrent disease and
associated morbidity
– permit accurate disease staging and risk
stratification
– while minimizing treatment-related morbidity and
unnecessary therapy.

Haugen, Thyroid, 2016

Specific Goals
• Remove the primary tumor and clinically significant lymph node
metastases.

– Completeness of surgical resection is an important determinant of outcome,
while residual metastatic lymph nodes represent the most common site of
disease persistence/recurrence (270–272).

• Minimize the risk of disease recurrence and metastatic spread.

– Adequate surgery is the most important treatment variable influencing
prognosis, while RAI treatment, TSH suppression, and other treatments each
play adjunctive roles in at least some patients (273–275).

• Facilitate postoperative treatment with RAI, where appropriate.

– For patients undergoing RAI remnant ablation, or RAI treatment of presumed
(adjuvant therapy) or known (therapy) residual or metastatic disease, removal
of all normal thyroid tissue is an important element of initial surgery (276).

• Minimize treatment-related morbidity.

– The extent of surgery and the experience of the surgeon both play important
roles in determining the risk of surgical complications (232,233,279,280).
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Specific Goals
• Remove the primary tumor and clinically significant lymph node
metastases.

– Completeness of surgical resection is an important determinant of outcome,
while residual metastatic lymph nodes represent the most common site of
disease persistence/recurrence (270–272).

• Minimize the risk of disease recurrence and metastatic spread.

– Adequate surgery is the most important treatment variable influencing
prognosis, while RAI treatment, TSH suppression, and other treatments each
play adjunctive roles in at least some patients (273–275).

• Facilitate postoperative treatment with RAI, where appropriate.

– For patients undergoing RAI remnant ablation, or RAI treatment of presumed
(adjuvant therapy) or known (therapy) residual or metastatic disease, removal
of all normal thyroid tissue is an important element of initial surgery (276).

• Minimize treatment-related morbidity.

– The extent of surgery and the experience* of the surgeon both play important
roles in determining the risk of surgical complications (232,233,279,280).
– *insight/attention to detail
Haugen, Thyroid, 2016
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AJCC 8e Staging System (2018);
Based on SURVIVAL (not recurrence)
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AJCC 8e for DTC
45
X -> 55
Minimal ETE: No impact on T/stage
N1a vs N1b -> all N1 for staging purposes
N1 means stage I (<55) or stage II (55+) (III)
X
T3: T3a is >4cm; T3b is gross ETE into strap
mm (but still T3)
• Level 7: now lumped with level 6 (N1a) (rather
than N1b)
•
•
•
•
•

AJCC 8e

AJCC 8e

AJCC Staging System – FLAWS
(related to primary tumor)
• Extrathyroidal extension interpretation varies
among pathologists (Minimal ETE, Gross ETE)
• TNM staging does not account for tumor
subtypes (e.g. tall cell, sclerosing, hobnail
variants PTC, etc.), site within thyroid
(superior, inferior, isthmus, distribution of
multifocal), aggressive mutations (e.g. TERT)
• No distinction between M and F

AJCC Staging System – FLAWS
(related to lymph nodes)
• N1a = Central LN metastasis
• N1b = lateral LN metastasis
• However, other LN parameters, such as
number and size of metastatic LNs, LN ratio
(LNR), extracapsular spread (ECS), and
unilateral vs bilateral LN metastasis, are not
reflected in the TNM staging system.

Staging
• Another challenge:
– Aggressive variants, vascular invasion, iodine
resistance, total number of involved LNs, even
extranodal and extrathyroidal extension, presence
of distant mets are not often apparent before
surgery

Staging
• Another challenge:
– Aggressive variants, vascular invasion, iodine
resistance, total number of involved LNs, even
extranodal and extrathyroidal extension, presence
of distant mets are not often apparent before
surgery
– Therefore, anticipation and
preparation are keys to
surgical success

Main Problem: Lymph Nodes in Thyroid Cancer

•Central compartment
•Lateral compartments
•20-90% at time of dx
•Grebe and Hay, 1996
•Kouvaraki et al, 2003

Common “Recurrence” Scenarios
– no CND (despite clinically N+)
– INCOMPLETE CND
– no preop assessment of lateral neck before
proceeding with TTx +/- CND
– INCOMPLETE LND
– Tracheal invasion
– Unrecognized VCP
– (MTC identified postop, no preop Ct, No CND)
– Less-than-near-total thyroidectomy (large thyroid
remnant) – esp Asia, Philippines, Africa
– Overreliance on 131I

American Thyroid Association Guidelines
(Thyroid nodules/Thyroid cancer)
•
•
•
•

1996 (Singer et al): 7 pages
2006 (Cooper et al): 32 pages, 301 refs
2009 (Cooper et al): 47 pages, 434 refs
2015 ATA (Haugen et al): 133 pages, 1078 refs

Preoperative Imaging
ATA 2015
• 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.
• Preoperative use of cross-sectional imaging studies (CT,
MRI) with contrast is recommended for patients with
clinical suspicion for advanced disease, including
invasive primary tumor, or clinically apparent multiple
or bulky lymph node involvement. (new)

(anticipate, investigate)

Nodal evaluation:
• Central neck
• Bilateral lateral neck

• Low level 4/6
• Medial level 3

Tracheal Invasion

40

Tracheal invasion

41

NODAL DETAILS:
EXTRANODAL EXTENSION, VASCULAR INVASION

2015 ATA Guidelines Regarding Central
Neck Dissection:

cN1a = SAME
(Dissect)

2015

~SAME
(Dissect)

2015

(Dissect)

Instead of “may be”

Management of the Primary
• (A) For thyroid cancer >4 cm, or with gross ETE (clinical T4),
or clinical N1 or M1, the initial surgical procedure should
include a near-total or total thyroidectomy and gross
removal of all primary tumor.
• (B) For thyroid cancer >1 cm and <4 cm without ETE, and
clinical N0, the initial surgical procedure can be either a
bilateral procedure (near- total or total thyroidectomy) or a
unilateral procedure (lobectomy). Thyroid lobectomy alone
may be sufficient initial treatment for low-risk papillary and
follicular carcinomas; however, the treatment team may
choose total thyroidectomy to enable RAI therapy or to
enhance follow- up based upon disease features and/or
patient preferences.
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Management of the Primary
• (C) If surgery is chosen for patients with
thyroid cancer <1 cm without ETE and cN0,
the initial surgical procedure should be a
thyroid lobectomy unless there are clear
indications to remove the contralateral lobe.

Papillary Thyroid CA:
Recurrence or persistence?

RECURRENCE: EVIDENCE
• Significant risk factors for persistence: number of
LN metastases (>10), extracapsular extension
from LN metastases (ECE-LN >3), tumor size (>4
cm), and location of LN metastases (central).
• Significant risk factors for recurrence: number of
LN metastases (>10), ECE-LN (>3), and
thyroglobulin level measured 6-12 months after
initial treatment after T4 withdrawal.
Leboulleux S, J Clin Endocrinol Metab 2005 (IGR France)

RECURRENCE: EVIDENCE
• recurrence for N1b patients who underwent
unilateral therapeutic MND, N=744
• 12% recurrence; risk factors:
– age >55 years
– node metastasis >3 cm
– extranodal tumor extension
– extrathyroid extension
Ito Y, World J Surg 2012, Kobe Japan

RECURRENCE: EVIDENCE
• N=152; f/u 69 months; Lymph node yield
(LNY)
• The LNY of patients with central and lateral
neck recurrence << no recurrence
• (2.5 vs. 10.3 (central); 10.5 vs. 24.6 (lateral);
p < 0.0001).
Heaton, Chang, Orloff. Thyroid 2016

Probability of recurrence based on LNY; the number of lymph
nodes dissected corresponding to an odds ratio of zero is depicted.
Heaton, Chang, Orloff. Thyroid 2016

Abstract: ATA 2018, Washington DC
Recognition and implications of persistent disease in well-differentiated
thyroid cancer
Julia E. Noel, Lisa A. Orloff
•

Background: The prevalence of thyroid cancer is rapidly increasing worldwide. Though emphasis has been placed
on recurrence in risk stratification, the concept of persistent disease as a separate entity is rarely addressed. This
study explores the relationship between lymph node yield and ratio in neck dissections for well-differentiated
thyroid cancer as they pertain to risk for persistence following surgery.

•

Methods: A retrospective case control study was conducted of patients undergoing central or lateral neck
dissection for papillary thyroid carcinoma. Patients were divided into a persistent disease group, or a control
group with no disease at 2 years post-treatment. Demographic characteristics, adjuvant therapy, and tumor and
lymph node features were extracted. Total lymph nodes removed as well as the ratio of positive nodes to total
yield were compared .

•

Results: 175 patients were included in the control group while 49 had disease persistence. The nodal yield of
patients with central neck persistence was significantly less than those without disease (4.8 vs. 11.9; p < .0001).
The yield in lateral neck persistence was also lower than those in the control group (14.8 vs. 31.0; p < .0001).
Positive node ratio was higher in patients with persistence in both the central and lateral neck (29.4% vs. 74.2%,
p<.0001 and 19.8% vs. 54.2%, p<.0001, respectively).

•

Conclusions: Suboptimal initial surgery results in unnecessary additional intervention and carries significant
implications for risk stratification, adjuvant therapy, and follow up. Lower lymph node yield and higher node ratio
from neck dissection are associated with greater risk of persistent disease in thyroid cancer, and may be used as
metrics for surgical quality.
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Central neck dissection:
Yield and node ratio
Control

Persistent
Disease

p value

Positive nodes

3.5

3.3

0.473

Total nodes

11.9

4.8

<.0001*

Nodal Ratio (%)

29.4

74.2

<.0001*

* Statistical significance
Controlled for age, gender, race, adverse features, adjuvant therapy

Noel, Orloff, ATA 2018 abstract

Lateral neck dissection:
Yield and node ratio
Control

Persistent
Disease

p value

Positive nodes

5.6

6.4

0.658

Total nodes

31.0

14.8

<.0001*

Nodal Ratio (%)

19.8

54.2

<.0001*

* Statistical significance
Controlled for age, gender, race, adverse features, adjuvant therapy

Noel, Orloff, ATA 2018 abstract

Patterns of persistence
40.8% in central neck
36.7% in lateral neck
22.4% in both locations

DISCUSSION
• Lymph node yields from the central and lateral necks of patients with
persistent disease are significantly lower than those without, even when
controlling for patient, tumor, and treatment characteristics. Similarly, the
lymph node ratio is significantly higher in those with persistence.
• Persistent disease is an under-recognized phenomenon in thyroid cancer
surgery. A review of 69 patients undergoing re-operation for PTC within 24
months of initial surgery reported that 77.2% of revision surgeries were for
ongoing management of persistent disease.5
• This raises concern for mis-stratification of high risk disease in patients
who have had suboptimal therapy.
• The pursuit of further surgery in this group is associated with greater
morbidity and decreasing success in rendering the patient disease free.

Dealing with Recurrence:
US-guided Methylene Blue

Methylene Blue

Dealing with Recurrence:
USGFNA (+ TG washout in nodes)

Dealing with Recurrence:
US-guided PEI

Preventing Recurrence
• Preoperative imaging: DETAILED Ultrasonography of
the ENTIRE neck
• Cross-sectional imaging when invasion, substernal
extension, diffuse disease suspected or seen
• Preop laryngoscopy on all patients
• Lateral neck mass with unknown primary: think thyroid
• Consider TG washout on FNA of neck nodes
• Do the right operation
• Do the right operation completely
• Know when NOT to operate (e.g. subclinical nodes)

Preventing Recurrence: Summary
• Attention to detail: DETAILED preoperative
imaging and THOROUGH surgical extirpation are
critical

• anticipation
• investigation
• meticulous dissection
Philip Stanhope, 4th Earl of Chesterfield (1694-1773)

Questions?
Thank you!

lorloff@stanford.edu
Otolaryngology —
Head and Neck Surgery

TNM Definitions

TNM Definitions

RECURRENCE: EVIDENCE
• Loco-regional recurrence-free survival was
significantly decreased if neck dissection
showed > 6 metastatic lymph nodes and
a lymph node ratio > 0.22.
• Risk of lung metastasis was significantly
increased if there were
bilateral neck node metastases.
Park YM, Acta Otolaryngol 2016, Korea (N=1040, 5yr f/u)

RECURRENCE: EVIDENCE
• pN1a PTC, N=292. (central neck)
• risk factors for recurrence:
– primary tumor > 2 cm
– LN ratio >0.4
– macrometastasis >0.2 cm.
– (Age, sex, clinical node status, and microscopic
perithyroidal extension had no effect on
recurrence.)
Jeon MJ, Eur J Endocrinol 2013 (Korea)

RECURRENCE: EVIDENCE
• Primary tumors in the upper thyroid are
closely linked to skip metastasis
• level III lymph nodes (66.7%) were the lymph
nodes that were most frequently involved in
skip metastasis
Lee YS, Head Neck 2014, Korea

2015 (2016)

American Thyroid Association Guidelines
Cooper et al; Thyroid, 2006

• Routine CND should be considered for patients
who have papillary thyroid carcinoma and
suspected Hürthle carcinoma.
• Routine recommendation for CND for papillary
thyroid carcinoma, but CND not fully defined, and
no distinction between therapeutic and elective
indications.

Preoperative Imaging
ATA Guidelines 2006 and 2009
• Preoperative neck ultrasound for the
contralateral lobe and cervical (central and
bilateral) lymph nodes is recommended for all
patients undergoing thyroidectomy for malignant
cytologic findings on biopsy.

Objectives
•
•
•
•
•
•
•

Introduction
Goals of thyroid cancer treatment
Staging/Flaws in staging
ATA guidelines (evolution)
Evidence about recurrence
Examples and pearls
Questions

• However, because of the INDOLENT nature of
PTC, and subdivision of thyroid cancer care,
we frequently see bad judgment, (insanity), or
simply lack of awareness of shortcomings in
technique and decision-making.

CND CONTROVERSIES
•

Cervical lymph node metastases are very common in patients with papillary
thyroid cancer (PTC). Despite that PTC has an excellent prognosis, lymphatic
spread is associated with increased risk of loco-regional recurrence, which
significantly impairs quality-of-life and can alter prognosis of the patient.
Therefore, the identification of lymph node metastases preoperatively is very
important for the surgeon to plan the optimal surgical therapy for the individual
patient. In most western countries, cervical lymph node dissection (CLND) is
performed in the presence of cervical lymphadenopathy (therapeutic CLND). In
contrast, in eastern countries (mainly in Japan, where the use of postoperative
radioiodine adjuvant therapy is restricted by law), most surgeons perform
prophylactic CLND (i.e., CLND in the absence of cervical lymphadenopathy). CLND
is performed on a compartment-oriented basis. Currently, given the very high
incidence of cervical lymph node metastases in PTC, there is a clear trend -even in
western countries- in favor of central (level IV) node dissection, even in patients
without clinically or ultrasonographically evident node disease. This surgical
strategy will prevent disease recurrence, which may require an additional and
more morbid surgery. Experience is therefore required from the part of the
operating surgeon, who should be able to perform safely CLND at the time of
initial surgery (thyroidectomy), to minimize surgical morbidity. Sakorafas GH1, Surg
Oncol. 2010 Athens Greece

RECURRENCE: EVIDENCE
• This study aimed to determine the effectiveness of
total thyroidectomy with therapeutic central and
lateral neck dissection for regionally advanced (T14bN1bM0) PTC with regard to posttreatment Tg levels.
• N=61, treated with total thyroidectomy and
therapeutic levels 2-7 neck dissection f/b 131I 150mCi
• Recurrent or persistent cervical disease occurred in 8
(13 %) and 3 (5 %)
• Recurrent or persistent cervical disease occurred in 8
(13 %) and 3 (5 %) Hughes DT1 Ann Surg Oncol. 2014 U
Mich

“Not number but location of lymph
nodes matters for recurrence…”
• Recurrence rate was significantly higher in patients
with positive lymph nodes in the lateral compartment
vs. patients with lymph node metastasis in the central
compartment (60 vs. 30%, p = 0.007).
• Median follow-up was 49 (range, 10-240) months.
Outcome measures were recurrence rate, disease-free
survival, and mean time to recurrence.
• The number of lymph nodes and extranodal growth
were not significantly associated with the outcome de
Meer SG, World J Surg. 2012, Utrecht.

RECURRENCE: EVIDENCE
• risk factors for recurrence in PTC patients with clinically
node-positive lateral neck: TTx+CND+LND f/b 131I, median
follow-up of 62 months, N=136:
• 19.9 % locoregional or distant recurrences
• Univariate analyses : primary tumor size, RLN invasion,
maximal size of metastatic LN foci (≥1.5 cm), extranodal
extension, total LN ratio (≥0.26), ATA risk categories, and
stim Tg level (≥4.4) at the time of RAI ablation therapy were
significant predictors of RFS.
• Multivariate analyses : maximal size of metastatic foci, ATA
risk categories, and stimulated Tg level were independent
predictors of RFS. Lee CW1 Ann Surg Oncol. 2015 Korea

Nodal Metastases Recurrence and Survival
• Impact on survival small (most apparent >45y)
• Higher incidence of recurrence (despite
postoperative I131 ablation)
Especially if ENE, larger mets, clinically apparent
mets, greater number of mets

Cervical Metastases Impact of Surgical Resection
Difficult to demonstrate due to many factors:
• Indolent behavior of WDTC
• Low impact of nodal metastases on survival
• Retrospective, nonrandomized nature of most
studies
• More extensive surgery usually done for more
advanced disease
• Adjuvant therapy inconsistencies

Summary: Central Neck Management
Central neck metastases are common
Therapeutic CND indicated for clinical disease
CND appropriate if (+) lateral neck disease
Elective CND can provide extent of disease
information that may guide adjuvant therapy but
impact on recurrence and survival unclear
• Weigh risks (temporary hypoparathyroidism >
perm hypopara and RLN injury) against benefits
•
•
•
•

Central Neck Metastases: Incidence
Reported incidence varies
Patient group
Preoperative and intraoperative assessment
Thoroughness of both the surgeon and the
pathologist
• Immunohistochemical stains
•
•
•
•

Central Neck Metastases Incidence
Clinical Incidence:
• Palestini et al; Langenbeck s Arch Surg, 2008 21%
• Ito et al; World J Surg, 2006
20%
Incidence with Central Neck Dissection
• Gimm et al; Br J Surg, 1998
69%
• Pereira et al; Surgery, 2005
60%
• Goropoulos et al; World J Surg, 2006
64%

Central Neck Metastases: Big Picture
• Common, even with microcarcinoma
• Correlation with patient and tumor factors
unclear
• Higher rates found with central neck
dissection
• Highly likely if lateral neck nodes are clinically
positive
• Contralateral central neck incidence low

Central Compartment

2009: 2 ATA Publications
• 2009 Consensus Statement on Central Neck
Dissection Terminology and Classification for
Thyroid Cancer
– Carty S et al, Thyroid. Nov 2009, Vol. 19, No. 11: 1153-1158

• ATA website (http://www.thyroid.org) and in
the November 2009 issue of Thyroid.

2009 Revised ATA Guidelines
Thyroid. November 2009, 19(11): 1167-1214.

• RECOMMENDATION 27*
• Therapeutic CND for patients with clinically involved
central or lateral neck lymph nodes should accompany
total thyroidectomy...
• Prophylactic CND (ipsilateral or bilateral) may be
performed in patients with PTC with clinically
uninvolved central neck lymph nodes, especially for
advanced primary tumors (T3 or T4).
• Near-total or total thyroidectomy without prophylactic
CND may be appropriate for small (T1 or T2),
noninvasive, clinically node-negative PTCs and most
follicular cancer.

•
•
•
•
•
•
•
•
•
•
•
•
•

Pick the right patients: active surveillance vs lobx vs TTx
Check preop TG TGAb TPOAb TFTs Ca VitD (PTH) (Calcitonin)
Do the right operation
Do the right operation well
Resist temptation to biopsy nodules: go down the path mentally
Know when NOT to operate
131I and LNs…: lit search efficacy of 131I in LNs?
Evidence for spread FROM LN? NONE
(active surveillance update)
LAO Heaton pub
Preop eval: big picture, anticipate invasion, calcitonin if FLUS or Sup pole, lat neck
mass: think thyroid primary; do TG washout on FNA of nodes;
Signif of ENE, tumor subtypes, other ff that would dictate adjuvant Rx (not
captured by AJCC, which looks at MORTALITY BUT NOT RECURRENCE)
Failure to recognize cancer (false negative FNA due to : no USG, not targetting key
nodule/component, however default is to call it FLUS/suspicious (pathologist not
liable)

MRI

• Gross et al, Laryngoscope, 2001
Primary and recurrent WDTC
Sensitivity 95%
Specificity 51%
No
difference in ability to detect disease in lateral
or central neck
• Takashima et al; AJNR, 1998
PTC
Criteria: cystic node +/- >13mm
Specificity 100%, Sensitivity 59%

CND Effectiveness
Pereira et al; Surgery, 2005
• n=43 TT and CND for PTC
• 60% positive central neck nodes
• 79% received I131 postoperatively
• Mean F/U 56 months:
No central neck recurrences
5 (11.6%) lateral neck recurrences

Unilateral CND Effectiveness
• Son et al; Ann Surg Oncol, 2008
• bilateral CND n=56
unilateral CND n=58
2 year F/U
No central neck recurrences in either
group Similar lateral neck and DM recurrence
Similar Tg levels after I131

Elective CND - Rationale
Extent of disease information
Guide adjuvant therapy
Diminish risk of nodal recurrence
Avoid morbidity of reoperation in
central compartment
• Improve survival
•
•
•
•

Occult Central Neck Metastases
Clinical significance of occult central neck
metastases is unclear:
- impact of adjuvant therapy
- - propensity to progress due to
indolent nature
- potential to metastasize (???)

CND Effectiveness
• Bardet et al; Eur J Endocrinol, 2008
n=545
PTC > 1 cm
• Group 1 (n=161) TT without ND
• Group 2 (n=181) TT, bilat CND, lateral ND
• Group 3 (n=203) TT, other dissection
• I131 in 91% of patients
• 78% had no macroscopic nodes
• No significant difference in recurrence rates
between groups

Elective CND - Effectiveness
Roh et al; Ann Surg, 2007
n = 82, TT
with CND
n = 73, TT alone
mean F/U 52 months
No difference in regional
recurrence rates between groups

Elective CND - Effectiveness

Sywak et al; Surgery, 2006
n= 447
clinically node negative PTC
TT alone n=391; median F/U 70 mths
post-ablative Tg 9.3
undetectable Tg
in 43%
TT
with unilat. CND n=56; F/U 25 mths
postablative Tg 0.4 (p=.02)
undetectable Tg in
72% (p<.001)
scores

* similar tumor size and MACIS

2009 Revised ATA Guidelines
• RECOMMENDATION 27*
• Therapeutic CND for patients with clinically involved
central or lateral neck lymph nodes should accompany
total thyroidectomy.
• Prophylactic CND (ipsilateral or bilateral) may be
performed in patients with PTC with clinically
uninvolved central neck lymph nodes, especially for
advanced primary tumors (T3 or T4).
• Near-total or total thyroidectomy without prophylactic
CND may be appropriate for small (T1 or T2),
noninvasive, clinically node-negative PTCs and most
follicular cancer.

Complications - CND
Palestini et al;Langenbeck s Arch Surg, 2008
Total thyroidectomy with bilat. CND n=64
Perm RLN 0-8%
Temp hypopara 31-42% (p=.003)
Perm hypopara 0-17%

Complications – Reoperative CND

• Roh et al; Head Neck, 2007
n = 12 bilateral CND

– temp. hypoparathyroidism 42%
– perm. hypoparathyroidism 17%
– temp. RLN paralysis 17%
– perm. RLN paralysis 8%

Haugen, Thyroid, 2016

Complications - CND
Perm RLN 0-4%
Temp hypopara 31%
Perm hypopara 0-5%
Complications – Reoperative CND
– temp. hypoparathyroidism 31-42%
– perm. hypoparathyroidism 6-17%
– temp. RLN paralysis 0-17%
– perm. RLN paralysis 0-8%

• Use ThyCa talk /AAOHNS 2016 mgmt
recurrent thy Ca from IONM Poland Red
Thumb
• Good videos on PEI and USGMEB also on Red

RECURRENCE: EVIDENCE
• distant metastasis was the only significant risk
factor (risk ratio=65.1) for younger patients
(age<50).
• For older patients (age> or =50), distant
metastasis (risk ratio=6.7), extrathyroidal invasion
(risk ratio=2.4), and large nodal metastasis (> or
=3 cm; risk ratio=5.3) had relative importance.
• recurrence within 3 years after initial surgery was
the most important risk factor for cancer death.
• N=604, macroCA (>1cm)Sugitani I1Surgery. 2004
Tokyo, Japan

FIG. 1. Central neck dissection (CND) low lymph node yield (LNY) is
associated with disease recurrence.

FIG. 2. Rate of recurrence is associated with CND LNY.

FIG. 3. Lateral neck dissection (LND) low LNY is associated with disease recurrence.

FIG. 4. Rate of recurrence is associated with LND LNY.

RECURRENCE: EVIDENCE
• The presence and location of regional lymph node metastasis affect
the prognosis of patients with thyroid cancer. Lymph
node classification of the current TNM system may be inadequate
because it insufficiently characterizes the nature and severity
of lymph node metastasis that may influence prognosis. Presence
of extranodal extension of metastatic nodes is a significant adverse
independent prognostic factor for patients with lymph
node metastasis from papillary cancer. This may need to be
considered in future updates of the TNM system for thyroid cancer.
• The prognosis of patients with stage 4a/4b cancer who had no
extranodal extension was the same as patients with stage 3 cancer.
The status of extranodal extension seems to be a stronger
prognostic predictor than the location of metastatic lymph
nodes (N1a/1b).Wu MH1, Head Neck. 2015 (UCSF)

RECURRENCE: EVIDENCE
• Prophylactic dissection…significance of number of LN
metastases in risk stratification for recurrence in PTC.
N=3,305 patients (thyx); 3,152 (94.1 %) underwent central
LN dissection.
• Recurrence-free rates were 94.6 % at 5 years and 89.4 % at
10 years.
• univariate analysis, prognostic factors for recurrence were
extent of thyroidectomy, tumor size, capsular invasion, T
stage, N stage, number of LN metastasis, TNM stage, and
radioactive iodine (RAI) therapy. On multivariate analysis,
number of LN metastasis and N stage were significant
prognostic factors for recurrence. Recurrence-free rate was
significantly different between patients with 0-1 LN and
those with 2 or more LN.Lee J1, World J Surg. 2014, Korea

Relationship between lymph node yield (LNY)
and Risk of recurrence

Heaton, Chang, Orloff. Thyroid 2016
• N=152; average follow-up of 69 months; total number of nodes
removed (LNY), total positive nodes removed, and the ratio of
positive lymph nodes to LNY were determined.
• The LNY of patients with central and lateral neck recurrence << no
recurrence (2.5 vs. 10.3; 10.5 vs. 24.6; p < 0.0001).
• For both groups, lower LNY remains predictive of recurrence on
multivariate analysis controlling for pT stage, pN stage, AJCC stage,
and 131I treatment.
• Conclusions: Higher LNY in CNDs and LNDs is associated with lower
rates of papillary thyroid carcinoma recurrence in the central and
lateral neck. To minimize the risk of recurrence and the need for
secondary therapy with revision surgery and/or radiation, surgeons
should perform thorough, compartment-oriented CNDs and LNDs
when nodal surgery is undertaken.

AJCC Staging – Thyroid Cancer (DTC)

Additional interventions
41 of 49 patients received additional therapy:
• 38 patients underwent 50 re-operations
• 17 patients received 24 additional RAI treatments
• (Noel, Orloff ATA 2018 abstract)

DISCUSSION
•

Lymph node yields from the central and lateral necks of patients with persistent disease are
significantly lower than those without, even when controlling for patient, tumor, and treatment
characteristics. Similarly, the lymph node ratio is significantly higher in those with persistence.

•

Persistent disease is an under-recognized phenomenon in thyroid cancer surgery. A review of 69
patients undergoing re-operation for PTC within 24 months of initial surgery reported that 77.2% of
revision surgeries were for ongoing management of persistent disease.5

•

Another study investigating re-operations within 6 months determined 14 of 17 to have had
preventable re-operations due to inadequate pre-operative imaging or surgery.6

•

Patients falling into the category of structural incomplete response, as would those with persistent
disease, require stronger TSH suppression, more frequent follow up, and exhibit higher rates of
disease progression and worse overall survival.

•

This also raises concern for mis-stratification of high risk disease in patients who have had
suboptimal therapy.

•

The pursuit of further surgery in this group is associated with greater morbidity and decreasing
success in rendering the patient disease free.

CONCLUSIONS
• Nationally, there is an increasing trend toward the
institution of quality metrics in cancer care.
• Metrics must be applicable across physicians and
institutions.
• Disease persistence, here quantified by lymph
node yield and ratio, is a significant and underrecognized issue in the management of thyroid
cancer, and an important outcome by which to
establish surgical quality.

Interpreting odds ratios
Central Neck:
• 31.0% odds reduction for each additional node
removed (OR 0.69, CI 0.59 – 0.80, p <.0001)
Lateral Neck:
• 11.0% odds reduction for each additional node
removed (OR 0.89, CI 0.84 – 0.94, p<.0001)
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INTRO
• Thyroid cancer is the most common new cancer diagnosis in the
United States, and the majority of these cases are welldifferentiated tumors, specifically papillary thyroid carcinoma (PTC).1
• Current American Thyroid Association (ATA) guidelines recommend
compartmentally based lymph node dissection in locoregionally
metastatic disease.2
• Lymph node yield and ratio have been introduced as important
prognostic variables in head and neck mucosal squamous cell
carcinoma.4
• We seek to establish a relationship between lymph node yield and
ratio in neck dissection for thyroid cancer and the likelihood of
persistent disease post-operatively.

M&M
•

Retrospective case control study of patients undergoing cervical lymphadenectomy for metastatic thyroid cancer at
Stanford Hospital between 1994 and 2015.

•

Operative report documented performance of a central neck dissection (CND) and/or lateral neck dissection (LND)

•

Included patients had thyroglobulin (Tg) and thyroglobulin antibody (TgAb) in addition to cervical ultrasound or
whole-body uptake scan every 6-12 months for a minimum of 24 months post-operatively.

•

Disease persistence defined by: (i) sustained elevation of Tg level above 1.0ng/mL, (ii) evidence of structural
disease on neck ultrasound and/or uptake imaging, (iii) confirmation of papillary thyroid carcinoma via fine needle
aspiration or post-operative pathology

•

Control group had consistent Tg levels <1.0ng/ml without competing antibodies, and no evidence of malignancy on
imaging modalities

•

Information regarding age, gender, race, extent of surgery, presence of extrathyroidal extension (ETE),
extracapsular lymph node spread (ECS), or lymphovascular invasion (LVI), and receipt of radioactive iodine (RAI) or
external beam radiation (EBT) were extracted.

•

Pathology reports from both groups were reviewed for total lymph node retrieval as well as number of positive
lymph nodes.

•

Relationships between lymph node yield, lymph node ratio, and the likelihood of having persistent disease was
established using Wilcoxon rank sum test and proportional odds logistic regression model (SAS Institute, Cary,
North Carolina).

Clinicopathologic characteristics
Characteristic
Average age
(years)

Control, n (%)

Persistent disease, n (%)

p value

45.9

45.1

Gender
Male
Female

118 (67.4)
57 (32.6)

33 (67.3)
16 (32.7)

Race
Caucasian
Pacific Island
Other
Hispanic
African American

96 (54.9)
34 (19.4)
25 (10.9)
19 (14.3)
1 (0.6)

29 (59.2)
12 (24.5)
5 (4.1)
2 (10.2)
1 (2.0)

89 (51.1)
31 (17.8)
54 (31.0)

18 (36.7)
16 (32.7)
15 (30.6)

48 (27.4)
17 (9.7)
29 (16.6)
102 (58.3)

21 (42.9)
11 (22.4)
4 (8.2)
24 (49.0)

0.039
0.017*
0.142
0.246

134 (76.6)
0 (0)

41 (83.7)
4 (8.2)

0.351
0.001*

Surgery
CND
LND
CND + LND
Adverse
Features
ETE
ECS
LVI
None
Adjuvant
Therapy
RAI
EBT

0.636
0.991

0.422

0.114

* Statistical significance
CND, central neck dissection; LND, lateral neck dissection
ETE, extrathyroidal extension; ECS, extracapsular spread; LVI, lymphovascular invasion
RAI, radioactive iodine; EBT external beam therapy

KS, 18yo F: get images: before edits
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

age 15 palpated a thyroid mass: FNA PTC -> TTX and “a number of nodes on the R”
Path: 2.7cm ptc w/ 1/1 + LN, R “regional resection”: 5/5 +, +ENE
pT2N1b,+LVI, +ENE, 6/6+, -margins, - ETE, BRAF+
Postop TGAB <20 U/ml, TG 112, TSH 134
8/2015: 131I #1: 98 mCi, WBS uptake central neck/thyroid bed
8/2016: 123Iscan negative but TG 86.9 TGAb 6.3
6/2017: CT Chest w/ con, CT neck w/ con (“nonspecific nodes”)
8/2017: 123I scan negative; PET/CT: hypermetabolic bilat subcm lvl 4 LNs, 4 mm LUL
nodule nonspecif (US showed “multiple nodules at base of neck”)
MRI neck: nodules thyroid bed, R lvl 4 LN, nonspecif bilat lvl 2 nodes
8/2017: second surgery : R lower 2,3,4; L 234: (TG 68, TGAb 3.7, TSH 132)
Path: R3: 4/13+, R2: 4/4+, R4:0/0, no ENE; L2: 0/1; L3: 0/6; L4: 0/8
7/18: TSH 118, TG 19.8 , TGAb 2.2 (<4)
7/18 US: bilat level 6 suspicious nodes
7/12/18: BCND (R67, L6): 7/28+, no ENE
10/2018: TG/TGAb undetectable, TSH 120

