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Structured Abstract

Objective—To report the impact of microscopic thyroid extension (ETE) on outcome in patients
with cT1/cT2 well differentiated thyroid cancer (WDTC), and to determine the effect of extent of
surgery and adjuvant RAI on outcome in patients with microscopic ETE.

Patients and Methods—From an institutional database we identified 984 patients (54%) who
had surgery for cT1/T2NO disease. Of these, 869 patients were pT1/T2 and 115 were upstaged to
pT3 based on the finding of microscopic ETE.

Disease specific survival (DSS) and recurrence free survival (RFS) were analyzed for each group
using the Kaplan-Meier method. In the pT3 group, factors predictive of outcome were analyzed by
univariate and multivariate analyses.

Results—There was no significant difference in the 10 year DSS (99% versus 100%, p=0.733)
or RFS (98% versus 95%, p=0.188) on comparison of the pT1/pT2 cohort and pT3 cohort. Extent
of surgery and administration of post-operative RAI were not significant for recurrence on
univariate or multivariate analysis in the pT3 cohort.

Conclusion—Outcomes in patients with cT1T2NO WDTC are excellent and not significantly
affected by microscopic ETE. The extent of resection and administration of post-operative RAI in
patients with microscopic ETE does not impact on survival or recurrence.

Introduction

Well differentiated thyroid cancer is a disease with a high cure rate and following
appropriate treatment most patients can expect excellent outcomes. Long term follow up is
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required to detect differences in outcomes which has made prospective randomized
controlled trials impractical. Current treatment recommendations are therefore based upon
data from retrospective analyses of either institutional experience or national databases.
From these studies, the 2 most important factors predictive of outcome have been shown to
be age and the presence of gross extra thyroid extension (ETE) (1-6). More recent studies
have suggested that microscopic ETE is of less significance than gross ETE in terms of
survival, particularly in younger patients(7-11). Despite this recognition, the guideline
recommends total thyroidectomy for all patients with any ETE following a biopsy diagnostic
for malignancy. Following surgery for intrathyroidal T1 or T2 tumors, in which there is no
clinical evidence of ETE, some tumors may be reported by the pathologist as having
microscopic ETE. This results in upstaging of tumors to pT3. In young patients less than 45
years of age, this finding has no impact on overall stage with patients remaining at stage | or
stage Il. However, in patients over 45 years of age, this results in upstaging of patients to
stage |1, suggesting these patients have a poorer survival. In addition, the ATA in their
recent guidelines(12) have recognized ETE as a risk factor for recurrence; patients were
classified as low risk if their lesion was intrathyroid, intermediate risk if there was
microscopic extension and high risk if there was macroscopic extension. However, there is
no data that supports the finding of microscopic ETE as a risk factor for either recurrence or
survival. The clinical relevance of this pathological finding is unknown. The objective of our
study was therefore to determine the impact of microscopic extrathyroid extension (ETE) on
outcome in patients with clinical stage T1 or T2 WDTC. We also wanted to determine
whether or not the extent of surgery (lobectomy versus total thyroidectomy) and RAI had
any impact on outcome in patients with microscopic ETE.

Patients and Methods

Following approval by the Institutional Review Board, patients who had thyroid surgery for
intraglandular clinically T1T2 thyroid cancers were identified from our institutional
database of 1810 patients treated for WDTC at Memorial Sloan Kettering Cancer Center
between 1985-2005. From this cohort, 869 patients were staged as pathological TIT2NO
(pT1T2NO) and 115 as pT3NO based on the presence of microscopic ETE. All 984 patients
were NO based upon clinical examination at the time of surgery or if central compartment
neck dissection showed no pathological positive nodes. Patients who were pT3 based upon
size criteria (ie tumors >4cm in size) or in whom clinical evidence of ETE to fibroadipose
tissue or strap muscles was evident at the time of surgery (ie macroscopic ETE) were not
included in the analysis. Patients who underwent initial treatment elsewhere prior to referral
or those who were considered unresectable at the time of referral were also excluded. Patient
demographics, extent of thyroid surgery, details of pathology (tumor histology, size and
presence of microscopic ETE) and details of adjuvant RAI were recorded from patient
charts.

Patient, tumor and treatment details of all 984 patients are shown in Table 1. The median
age of the group was 47 years (range 4-91 years). The male to female ratio was 1:4. Eight
hundred and ninety-one patients (91%) had papillary carcinoma, 52 (5%) had follicular
carcinoma and 41 (4%) had Hurthle Cell carcinoma. Three hundred and seventy-six patients
(38%) had thyroid lobectomy, 574 (58%) had total thyroidectomy, 16 (2%) had
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isthmusectomy and 18 (2%) had subtotal thyroidectomy. Twenty-two patients who had
initial thyroid lobectomy were taken for completion thyroidectomy within weeks due to
adverse histopathological findings. These patients were considered as having total
thyroidectomy for the purposes of this analysis. Eight hundred and sixty-nine patients (88%)
were confirmed as having no extension on histopathological analysis (pT1/pT2), and 115
(12%) were pathologically upstaged to pT3 due to the presence of microscopic ETE.
Seventy-six (11%) c¢T1 and 39 (14%) cT2 lesions were upstaged to pT3. Table 2 shows the
rate of microscopic ETE according to tumor size. Patients with microcarcinoma (pT size
1cm or less) had a rate of ETE of only 6% whereas patients with tumors 1-2cms, 2—-3cms
and 3-4cms had similar rates ETE (16.4%, 15.3% and 11.7% respectively).

Patient, tumor and treatment characteristics stratified by the presence of ETE are shown in

Table 3. Compared to the pT1/pT2 group, the pT3 group had more patients over the age of
45 years (66% versus 52%, p=0.004), were more likely to receive post-operative RAI (57%
versus 21%, p<0.001) and were more likely to have total thyroidectomy (75% versus 56%,
p=0.002).

Survival outcomes for the entire group and for the groups stratified by ETE were determined
by the Kaplan Meier method. Outcomes data included overall survival (OS), disease specific
survival (DSS), recurrence free survival (RFS), local recurrence free survival (LRFS),
regional recurrence free survival (RRFS) and distant recurrence free survival (DRFS). Local
recurrence was defined as recurrence in the operative thyroid bed. Regional recurrence was
defined as nodal recurrence, either central or regional. The presence of central neck nodes
following thyroid surgery was defined as regional recurrence in our institution, not local
recurrence. Both local and regional recurrence were based upon clinical examination which
was confirmed by cytological or histopathological evidence of disease. Distant disease was
determined by imaging studies including radioiodine uptake scans, CT scans, PET scans, or
cytological and histopathological evidence where available. During the period of our study
from 1986-2005, routine use of ultrasound or serum thyroglobulin were not used to identify
local or regional recurrence. We are therefore not able to comment on serum thyroglobulin
levels in our cohort of patients. Since 2005, all thyroid cancer patients at our institution now
get annual ultrasound and twice yearly serum thyroglobulin measurements. Statistical
analysis was performed using JMP statistical package (SAS Institute Inc. SAS Campus
Drive, Cary, NC 27513) and SPSS (IBM Company Headquarters, 233 S. Wacker Drive, 11t
Floor, Chicago, Illinois 60606). Univariate analysis was carried out by the log rank test and
multivariate analysis by Cox proportional hazards method.

Entire Group

With a median follow up of 98 months (range 6—291), the 10 year overall survival (OS) was
92%, disease specific survival (DSS) 99% and recurrence free survival (RFS) 98%
respectively. No patient had local recurrence, 8 had regional and 5 had distant recurrence.
There were 73 deaths, only one of which was due to disease (a 44year old male, who
presented with Hurthle Cell Carcinoma and following total thyroidectomy went on to
develop distant recurrence and die 101 months following treatment). The 10 year local
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recurrence free survival (LRFS), regional recurrence free survival (RRFS) and distant
recurrence free survival (DRFS) were 100%, 99% and 99% respectively.

Factors predictive of overall survival by univariate analysis are shown in Table 4. Age over
45 years at the time of thyroid surgery was the only factor predictive of worse outcome. This
remained significant on multivariate analysis. Extent of surgery (lobectomy versus total
thyroidectomy), pathology (papillary versus follicular or Hurthle cell carcinoma),
microscopic ETE or use of postoperative RAI had no impact on overall survival.

Comparison of pT3 (microscopic extension) and pT1/2 Cohorts

The survival statistics for the 2 cohorts stratified by microscopic extension are shown in
Table 5. No significant difference in 10 year OS, DSS or RFS was found between the
pT1/pT2 and pT3 groups (OS: 93% versus 88%, p=0.129; DSS:99% versus 100%, p=0.733;
RFS: 98% versus 95%, p=0.188 respectively). There was no significant difference in
outcome between the pT1/ pT2 and pT3 groups in terms of local or distant recurrence free
survival at 10 years (100% versus 100%. P=1 and 99% versus 100%, p=0.389 respectively).
A significant difference was found between the pT1/ pT2 and pT3 groups in terms of 10
year regional recurrence free survival (99% versus 95%, p=0.032); 5 of the 869 patients
(0.5%) without microscopic evidence of extrathyroid extension recurred in lateral neck
nodes (3 pT1 and 2 pT2) compared to 3 of 115 patients with pT3 tumors(3%).

In older patients, histopathological upstaging to pT3 elevates the overall clinical stage from
stage | for T1 and stage Il for T2 lesions to stage I1l. Despite this, we found no difference in
overall survival in older patients based on microscopic ETE. The 10 year overall survival of
older patients with intra-thyroid lesions versus those with microscopic extension was 88%
versus 85% (p=0.675).

The Impact of Extent of Treatment On Patients With Microscopic Extension (pT3)

Patients with microscopic ETE were analyzed to determine factors predictive of outcome
within this group. Factors analyzed included age, gender, size of primary tumor, pathology,
extent of thyroid surgery, use of RAI. Table 6 shows factors predictive of 10 year recurrence
free survival in the pT3 patients. Of the 115 patients, the median age was 53 years (range
26-85) with a male to female ratio of 1:4. Twenty-six patients (23%) had thyroid lobectomy,
with one patient (4%) receiving post-operative RAI for ablation of the contra lateral lobe.
The remaining 86 patients (77%) had total thyroidectomy, of whom 63 (73%) also received
post-operative RAI. There were no disease specific deaths and only 3 recurrences within this
group, all of which were in the lateral cervical lymph nodes. These 3 patients had all
undergone total thyroidectomy and received post-operative RAI. Univariate analysis of 10
year recurrence free survival identified male gender as a significant predictor of worse
outcome (79% versus 99%, p=0.028). However, this significance was lost on multivariate
analysis. No other measured variable including type of pathology (papillary versus follicular
or Hurthle cell cancer), extent of thyroid surgery (Figure 1) or treatment with adjuvant RAI
(Figure 2) were significant predictors of outcome on univariate or multivariable analysis. On
univariate analysis of the patients who underwent total thyroidectomy (n=86), the provision
of RAI had no impact on RFS in patients who did not receive RAI versus those who did
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(90% versus 100%, p=0.290) (Figure 2); however it is possible that this difference may be
significant if a larger number of patients were used.

Discussion

Well differentiated thyroid cancer is a disease with a high cure rate and following
appropriate treatment most patients can expect excellent outcomes (2-6, 8, 13-15). Long
term follow up is required to detect differences in outcomes which has made prospective
randomized controlled trials impractical(16). Current treatment recommendations are
therefore based upon data from retrospective analyses of either institutional experience or
national databases. In keeping with previous studies, we report excellent outcomes for
patients considered to have well differentiated, clinically intrathyroid lesions (cT1/cT2),
with a DSS at 10 years of 99% and LRFS, RRFS and DRFS of 100%, 99% and 99%
respectively.

Extra thyroid extension of thyroid cancer has been recognized as a factor predictive of poor
outcome by many groups(1-6). More recent analyses have suggested that microscopic ETE
is of less significance than gross extension, particularly in younger patients(7-11). This
subclassification of ETE has been recognized by the ATA. In their recent guidelines(12),
patients were classified as low risk if, amongst other factors, their lesion was intrathyroid,
intermediate risk if there was microscopic ETE and high risk if there was macroscopic
extension. Despite this recognition, the ATA guidelines recommends total thyroidectomy for
all patients with ETE following a biopsy diagnostic for malignancy.

In the current study, 984 (54%) of 1810 patients were identified with cT1T2NO tumors. Of
these 984, 869 were pT1T2NO and 115 (14%) were upstaged to a pathological pT3 on the
basis of microscopic ETE. Although lesions of 1cm or less had a rate of extra thyroid
extension of only 6%, those lesions between 1 and 4cms had similar rates of extrathyroid
extension independent of size (11.7-16.4%). We found that patients with microscopic ETE
were more likely to be older, to receive post-operative RAI and to undergo total
thyroidectomy. Age over 45 years was the only independent predictor of overall survival on
multivariate analysis. We have shown that for lesions considered to be grossly intraglandular
following surgical resection, microscopic ETE had no impact on OS, DSS, LRFS or DRFS.
The impact of microscopic ETE on RRFS was questionable. Those patients with
microscopic ETE had a regional recurrence rate of 5% at 10 years compared with 1% for
those without. Although this difference was significant on univariate analysis (p=0.031), it
was non-significant on multivariate analysis (0.052). In addition, although this difference
may border on statistical significance, its clinical significance is questionable. As such, a
small change in regional recurrence at 10 years which does not translate into a survival
advantage is unlikely to change the treatment policies of a disease management team, but
rather calls for individualized decision and more careful surveillance during follow up.
Clearly, this approach will avoid unnecessarily extended surgery in 95% of patients.

In patients over the age of 45 years, the current AJCC guidelines consider minimal ETE to
elevate patients to clinical stage I11. Our findings suggest that this upstaging is unwarranted
as survival in such patients in unaffected by the microscopic extra-thyroid extension.
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Despite the minimal impact that microscopic ETE has on outcome, the current ATA
guidelines recommend to perform total thyroidectomy and consider RAI for any lesion
which is not confined to the thyroid gland. The clinician therefore may face three
problematic postoperative scenarios. The first follows a biopsy suggesting a low risk, well
differentiated malignancy which appears to be clinically intrathyroid at surgery. If
lobectomy is performed and the histopathological analysis of the specimen reveals
microscopic ETE, the surgeon may have to consider advising completion thyroidectomy.
The second scenario follows a biopsy which is equivocal for malignancy. Thyroid
lobectomy may be performed for diagnostic and treatment purposes. If in this case the
histopathological analysis confirms well differentiated thyroid cancer, and also identifies
microscopic ETE, again the surgeon may have to consider completion thyroidectomy. The
third scenario is after total or completion thyroidectomy and pathology shows microscopic
ETE, whether or not RAI should be given. In order to address these clinical problems we
analyzed the group with ETE in more detail. There were no disease specific deaths and only
3 recurrences, all in the cervical lymph nodes, in this group of patients. We found that the
extent of thyroid surgery did not affect outcome (10 year RFS of 100% versus 93% for
thyroid lobectomy and total thyroidectomy respectively, p=0.766). This observation may be
more significant given that a higher percentage of those patients who underwent total
thyroidectomy also received post-operative RAI in comparison with the thyroid lobectomy
group (73% versus 4%). In addition, patients not treated with RAI did not have poorer
outcome or increased recurrence compared with the RAI group. The impact of adjuvant RAI
in our cohort of pT3 patients is marginal at best.

The current study focuses on a selected surgical group of patients in a major tertiary care
referral cancer center, and has the potential bias associated with all retrospective analyses.
The patients with ETE were older than those without, which would be expected to result in
worse outcomes. They were also more likely to undergo total thyroidectomy and receive
post-operative RAI than the group without extension, which may be expected to improve
their outcome. There may have been factors which were not recorded that led clinicians to
consider the lesions treated with total thyroidectomy as higher risk, resulting in higher rates
of distant metastases. The group treated with lobectomy was younger which would be
expected to lead to better outcomes, and there was a trend towards total thyroidectomy in the
later years, as modern ultrasound identified more contralateral nodularity than clinical
examination used earlier in the study period. Despite these limitations, our data suggests that
in selected patients, pathological upstaging of a well differentiated, clinically T1 or T2
thyroid cancer without regional or distant metastases has no impact on survival. The vast
majority of such patients do well, with only 1 disease specific death recorded in the group as
a whole at 101 months. Pathological microscopic ETE had a marginal effect on regional
recurrence on univariate analysis, which was not significant on multivariate analysis.
Microscopic ETE showed no effect on all other measures of recurrence. We also found that
thyroid lobectomy in comparison with total thyroidectomy within this group did not result in
worse outcome for patients with microscopic ETE in terms of survival or recurrence,
suggesting that a report of microscopic ETE should not automatically prompt completion
thyroidectomy. In addition, patients with microscopic ETE who did not have RAI did not
have increased rates of recurrence.
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conclusion, outcomes in patients thought to have well differentiated clinically and grossly

intrathyroid cancers (cT1/cT2) are excellent and not significantly affected by the discovery

microscopic ETE on histopathological analysis. In addition, the extent of surgical

resection or the use of RALI in these low risk lesions does not have an impact on survival or
recurrence. Therefore, in select patients, primarily young patients with favorable histology,

mpletion thyroidectomy after lobectomy or the use of postoperative RAI may not be

required when a pathological finding of microscopic ETE is found.
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Figure 1.
Effect of surgery on 10 year recurrence free survival for pT3 patients (total thyroidectomy

versus lobectomy n=115)
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Figure 2.

Effect of RAI on 10 year recurrence free survival in pT3 patients having undergone total
thyroidectomy (n=86)
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Characteristics of whole group

Variable (n=984) n (%)
Age

<45y 457 (46%)
>45y 527 (54%)
Gender

Male 208 (21%)
Female 776 (79%)
cT Stage

T1 707 (72%)
T2 277 (28%)
Surgery

Lobectomy 376 (38%)
Total Thyroidectomy (22 completed) 574 (58%)
Isthmusectomy 16 (2%)
Subtotal Thyroidectomy 18 (2%)

Pathology
Papillary Ca
Follicular Ca
Hurthle Cell Ca
Extension
None
Microscopic
pT Stage

T1

T2

T3

RAI

No

Yes

Surgery. Author manuscript; available in PMC 2014 September 02.

891 (91%)
52 (5%)
41 (4%)

869 (88%)
115 (12%)

631 (64%)
238 (24%)
115 (12%)

733 (74%)
251 (26%)
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Table 2

Percentage of cT1/2 lesions demonstrating microscopic extra-thyroid extension by tumor size

pT Size n ETE (n=115) %

<lcm 384 23 6.0%
>1-2cms 323 53 16.4%
>2-3cms 183 28 15.3%
>3-4cms 94 11 11.7%
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Table 3

Characteristics of group, stratified by microscopic extension

Variable (n=984) No Extension (n=869) Extension (n=115) p Value

n (%) n (%)

pT1/pT2 pT3

Age
<45y 418 (48%) 39 (34%) 0.004
>45y 451 (52%) 76 (66%)
Gender
Male 184 (21%) 24 (21%) 0.940
Female 685 (79%) 91 (79%)
cT Stage
T1 631 (73%) 76 (66%) 0.144
T2 238 (27%) 39 (34%)
Surgery
Lobectomy 350 (40%) 26 (23%) 0.002
Total Thyroidectomy 488 (56%) 86 (75%)
Isthmusectomy 15 (2%) 1 (1%)
Subtotal Thyroidectomy 16 (2%) 2 (1%)
Pathology
Papillary Ca 785 (90%) 106 (92%) 0.654
Follicular Ca 48 (6%) 4 (3.5%)
Hurthle Cell Ca 36 (4%) 5 (4.5%)
RAI
No 683 (79%) 50 (43%) <0.001
Yes 186 (21%) 65 (57%)
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Table 5

Comparison of outcomes by histopathologicalextrathyroidalextension

Whole Group  No Extension  Extension

Outcome (n=984) (n=869)  (n=115) P Vale
Overall Survival 10y 92% 93% 88% 0.129
Disease Specific Survival 10y 99% 99% 100% 0.733
Recurrence Free Survival 10y 99% 98% 95% 0.188
Local Recurrence Free Survival 10y 100% 100% 100% 1.000
Regional Recurrence Free Survival 10y 99% 99% 95% 0.032
Distant Recurrence Free Survival 10y 99% 99% 100% 0.389
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Table 6

Factorspredictive of recurrence in patients with microscopic extrathyroidal extension.

Page 17

Variable (n=115) n (%) 10 Year Recurrence Free Survival  Univariate p Value  Multivariate p Value
Age

<45y 39 (34%) 100% 0.252 N/A
>45y 76 (66%) 93%

Gender

Female 91 (79%) 99% 0.028 Referent
Male 24 (21%) 79% NS
cT Stage

T1 76(66%) 98% 0.323 N/A
T2 39 (34%) 91%

RAI

No 50 (43%) 100% 0.106 Referent
Yes 65 (57%) 90% NS
Surgery

Lobectomy 26 (23%) 100% 0.766 N/A
Total Thyroidectomy 86 (75%) 93%

Isthmusectomy 1 (1%) 100%

Subtotal Thyroidectomy 2 (1%) 100%

Pathology

Papillary Ca 106 (92%) 95% 0.907 N/A
Follicular Ca 4 (4%) 100%

Hurthle Cell Ca 5 (4%) 100%

RALI in Total Thyroidectomy (n=86)

No 23 (37%) 100% 0.290 N/A
Yes 63 (73%) 90%
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