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Background: After diagnosing well-differentiated thyroid cancer (WDTC), assessment of the risk
for disease-specific recurrence is essential for deciding between hemi-thyroidectomy (HT) and total
thyroidectomy (T'T). The American Thyroid Association (ATA) 2015 guidelines suggest that patients with
1-4 cm WDTC without suspicious features may be suitable for HT. Patients’ preoperatively determined risk
levels are re-stratified according to surgical and final histopathological findings. The incidence and clinical
implications of high-risk features discovered postoperatively in patients with preoperatively determined low-
risk WDTC are yet to be better defined.

Methods: Thyroidectomies performed in the Tel-Aviv Sourasky Medical Center (TASMC) [2006-2018]
were included. Patients with 1-4 cm WDT'C without evidence of positive cervical lymph nodes, invasion
to adjacent structures, or high-risk cytology were considered at low risk for disease-specific recurrence—
suitable for lobectomy. Patients were stratified according to their risk for disease-specific recurrence, pre-
and postoperatively, and the rate of completion thyroidectomy was determined.

Results: In total, 301 (21%) patients were preoperatively stratified as low risk. Forty-six of them (15%)
were re-stratified postoperatively as intermediate-to-high-risk. There were no significant differences in the
characteristics of the patients who maintained their original stratification to patients who were upscaled to a
higher risk level postoperatively.

Conclusions: We report a 15% rate of postoperative risk escalation of patients who required completion
thyroidectomy according to current ATA guidelines. In our opinion, this rate of postoperative WDTC
upscaling of risk requiring more radical surgery than originally planned, is acceptable. Meticulous

preoperative personalized evaluation by an experienced multidisciplinary dedicated team is essential.
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Introduction

The past 20 years have witnessed many advances in the
diagnosis and treatment of thyroid nodules as well as well-
differentiated thyroid cancer (WDTC), but controversies
in many clinical areas remain unresolved. The extent of
thyroidectomy for WDT'C continues to be one of the main
subjects of debate. One large population-based cohort
analysis of large databases [Surveillance, Epidemiology
and End Results (SEER) & Nationwide Inpatient Sample
(NIS)] showed that papillary thyroid carcinoma (PTC)
has a good overall prognosis, with the extent of surgical
resection making no significant difference in overall survival
(OS) or disease-specific survival in tumors <4 cm (1,2).
Factors that have been considered to decrease disease-
specific survival and OS include advanced age, increased
tumor size, extrathyroidal tumor growth, and regional and
distant metastases (1-4). The American Thyroid Association
(ATA) 2015 guidelines encourage careful preoperative
risk assessment to avoid unnecessary major surgery and
to reduce the risk of surgical complications without
increasing risk of recurrence and metastasis (5). A major
goal of these guidelines is to minimize potential harm from
overtreatment in a majority of patients who are at low risk
for disease-specific recurrence, while appropriately treating
and monitoring those patients at higher risk.

The ATA recommends initial risk assessment that
classifies patients with 1-4 cm WDTC and free of suspicious
features {i.e., nodal involvement (cNO), invasion to adjacent
structures [without extrathyroidal extension (ETE)],
aggressive histology} as being suitable candidates for hemi-
thyroidectomy (HT), with less risk of complications and
only a slightly higher risk of locoregional recurrence (5).
Some characteristics can be determined before or during
a thyroidectomy. These include evidence of gross ETE,
locoregional or distant metastases, and a history of radiation
or a positive family history. Patients known to have these
characteristics are preoperatively classified as being at high-
risk for disease-specific recurrence and they are generally
recommended to undergo at least total thyroidectomy
(T'T), which also enables radioiodine adjuvant treatment.
The other high-risk characteristics, however, will only
become apparent upon histopathological examination in the
postoperative setting (i.e., microscopic ETE, positive tumor
margins, incidental positive lymph nodes in the specimen,
vascular invasion, and an aggressive tumor subtype).
Therefore, patients are re-stratified according to intra- and
postoperative findings as well as histopathological features
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after which, if indicated, completion thyroidectomy is
recommended.

The aim of our study was to assess the incidence of
significant high-risk features for disease-specific recurrence
that were determined postoperatively among the WDTC
patients operated in our institution who had been
considered preoperatively as being at low risk. We also
compared the preoperative characteristics of the patients
who were upscaled to a higher risk level postoperatively
with those who maintained their preoperative risk level.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/gs-21-105).

Methods
Patients

This retrospective cohort study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by institutional ethics
committee of the Tel-Aviv Sourasky Medical Center (TLV-
704-16) and individual consent for this retrospective
analysis was waived. The work has been reported in line
with the STROCSS criteria (6). All patients who underwent
thyroid surgery (HT and TT) between 2006-2018
at Tel-Aviv Sourasky Medical Center (TASMC) were
included. Their medical charts were reviewed, and the
data on demographics, clinical presentation and workup,
intraoperative report, and pathological report were
retrieved. The patients were stratified preoperatively and
postoperatively according to the ATA 2015 guidelines (5).
They all underwent an ultrasound (US) examination of the
head and neck and fine needle aspiration of the thyroid
lesion prior to surgery.

Risk stratification

Patients were defined as being at low risk for disease-
specific recurrence if they had well-differentiated thyroid
tumors between 1-4 cm in size, free of any evidence
of positive cervical lymph nodes, invasion to adjacent
structures, and high-risk cytology. Clinically positive
nodes were defined as being abnormal by US findings. We
excluded patients not eligible for initial HT according to
the National Comprehensive Cancer Network (NCCN)
and the ATA thyroid cancer management guidelines.
Thus, patients with thyroid tumors that were not well-
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Tel-Aviv Sourasky Medical Center
WDTC Database (2006-2018)
N=1,415
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Inclusion N=301

Eligible for lobectomy based

on recent guidelines (WDTC
between 1-4 cm in size, free

of any evidence of positive
cervical lymph nodes, invasion to
adjacent structures, and high-risk
cytology).

\ 4

Exclusion N=1,114
* Size <1 cmor >4 cm

¢ Radiation/Family history

¢ Clinically N1

* Gross ETE

e M1

¢ Other malignancies

* \Jocal cord paralysis or immobility

Figure 1 A flow chart of the inclusion and exclusion process. WDTC, well-differentiated thyroid cancer; ETE, extrathyroidal extension.

differentiated, or with well-differentiated thyroid tumors
that were smaller than 1 cm or larger than 4 cm in size, were
excluded from the study. Other exclusion criteria included
patients with other malignancies except for the thyroid
malignancy, and patients with preoperatively known high
risk characteristics, according to preoperatively imaging and
clinical examination, such as gross extra-thyroidal extension
on preoperative imaging, clinically apparent cervical lymph
node metastases, distant metastases, vocal cord paralysis or
immobility on physical examination, history of radiation
and positive family history (Figure I).

None of the patients included had undergone a
prophylactic central lymph node dissection.

Patients who had been classified as low-risk before
surgery were escalated in risk stratification and re-classified
after surgery as intermediate-to-high risk if gross extra-
thyroidal extension had been observed intraoperatively with
concordant microscopic extra-thyroidal extension in final
histopathology, if the final histopathology results showed
aggressive histology (e.g., tall cell, diffuse sclerosing variant),
perineural (7-9) or lymphovascular invasion, if there were
more than 5 positive involved lymph nodes (larger than
0.2 cm) within the specimen, or if extra-nodal extension,
incomplete tumor resection (positive margins) or distant
metastases had been detected during or after surgery (5).

Statistical analysis

Continuous variables were evaluated for normal distribution
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by means of a histogram and a Q-Q plot and reported
as mean and standard deviation (normally distributed
variables) or median and interquartile range (skewed
variables). Categorical variables were reported as frequency
and percentage. The chi-squared test or Fisher’s exact test
were used to compare categorical variables between the
two groups of patients, and independent samples z-test
or Mann-Whitney test were employed to compare the
continuous variables. A P value of <0.05 was considered
statistically significant. All statistical analyses were by SPSS
(IBM SPSS Statistics for Windows, version 25, IBM Corp.,
Armonk, NY, USA, 2017).

Results

The medical charts of 1,415 patients who underwent
thyroid surgery between January 2006 and December 2018
in TASMC were retrieved. Three hundred and one patients
have met the inclusion criteria and were stratified as being at
low-risk for disease-specific recurrence. Table 1 summarizes
the patients’ demographic and pre-operative characteristics
(symptoms, physical examination, and sonographic
findings). Most of them (n=250, 83.1%) were females.
The mean age of the entire cohort was 49.59+15.17 years
(median 50 years, interquartile range 38-61 years). Of note,
the presenting symptoms reported by some patients (such as
hoarseness, dyspnea and dysphagia) are unusual in patients
with low risk WDTC. However, our cohort included
patients who were admitted at our department for surgery
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Parameter Upscaled (n=46) Not upscaled (n=255) Total (n=301) P value
Mean age (years) 53.17+16.12 (n=46) 48.95+14.93 (n=255) 49.59+15.17 (n=301) 0.082
Gender (male) 5 (10.9%) (n=46) 46 (18.0%) (n=255) 51 (16.9%) (n=301) 0.23
Family history of thyroid cancer 3(9.4%) (n=32) 18 (12.6%) (n=143) 21 (12.0%) (n=175) 0.76
Radiation exposure 5(16.1%) (n=31) 12 (9.7%) (n=124) 17 (11.0%) (n=155) 0.33
Hoarseness 2 (6.9%) (n=29) 13 (7.9%) (n=164) 15 (7.8%) (n=193) <0.99
Dyspnea 3 (10.3%) (n=29) 22 (13.3%) (n=166) 25 (12.8%) (n=195) <0.99
Dysphagia 3 (10.0%) (n=30) 27 (16.2%) (n=167) 30 (15.2%) (n=197) 0.51
Physical examination
Vocal cord paralysis 0 (0.0%) (n=46) 0 (0.0%) (n=255) 0 (0.0%) (n=301) <0.99
Palpated lesion 26 (57.8%) (n=45) 136 (58.9%) (n=231) 162 (58.7%) (n=276) 0.89
us
Thyroid lesion size (mm) 23.10+£12.22 [14-33] (n=44) 20.81+9.01 [14-27] (n=237) 21.17+9.59 [14-28] (n=281) 0.53
Number of thyroid lesions N=46 N=240 N=286 0.85
1 13 (28.3%) 66 (27.5%) 79 (27.6%)
2 9 (19.6%) 65 (27.1%) 74 (25.9%)
3 6 (13.0%) 17 (7.1%) 23 (8%)
4 1(2.2%) 1(0.4%) 2 (0.7%)
Multiple lesions 17 (37%) 91 (37.9%) 108/286 (37.8%)

Percentages presented were calculated according to the total number of patients with available relevant data (presented as n), and not

from the entire cohort for all parameters. US, ultrasound.

and were asked specifically regarding the initial complaints
that have led them to medical consultation. Thus, any
subjective complaint they reported was documented, even
if there was no objective explanation for the cause of these
symptoms. Also, important to mention, that those reported
symptoms were mild, with no supporting findings in the
physical examination.

Forty-six patients were upscaled postoperatively from
low risk to an intermediate-to-high risk level (see “Methods”
section) yielding a rate of postoperative risk escalation of
15%. The other 255 (84.7%) patients remained at their
preoperative low-risk level. The 46 patients that were
upscaled by the risk stratification for recurrence scale
postoperatively, were re-classified due to the following
causes: 3 (6.5%) had perineural invasion, 15 (32.6%) had
vascular invasion, and 26 (56.5%) had documented intra-
operative clinical impression of gross ETE followed by
histological confirmation. The remaining 2 patients were
upscaled due to lymph node characteristics: one patient
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had extra-nodal extension and the other had >5 metastatic
lymph nodes larger than 0.2 cm that were resected from a
suspected firm conglomerate during surgery.

All the patients underwent a preoperative US
examination that demonstrated a dominant lesion with a
mean size of 21.17+9.59 mm and a median size of 19 mm.
One hundred and eight patients (35.8%) had multiple
thyroidal lesions. There were no significant differences in
the demographic characteristics, medical history, initial
clinical presentation, physical examination findings upon
presentation, or sonographic characteristics between the
patients that were upscaled postoperatively to those whose
low-risk status stayed the same.

Tuble 2 summarizes the types of surgery, the
intraoperative findings, and the histopathological results
of the patients in our cohort. Of note, the majority of our
patients were operated prior to the most recent ATA 2015
guidelines. Thus, although all of the 255 patients that
were classified as low-risk pre- and postoperatively were
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Table 2 Surgery type, intraoperative findings, and postoperative histopathological results

Parameter Total (n=301) Upscaled (n=46) Not upscaled (n=255) P value
Surgery extent
T 199 (66.1%) 32 (69.6%) 167 (65.5%) 0.19
TT ND 1(0.3%) 0 (0.0%) 1(0.4%)
Completion thyroidectomy 54 (17.9%) 11 (23.9%) 43 (16.9%)
HT 47 (15.6%) 3 (6.5%) 44 (17.3%)
Intraoperative impression of 45 (15.0%) 26 (56.5%) 19 (7.5%) >0.001
macroscopic ETE
Final histopathology
Minor ETE 99 (32.9%) 34 (73.9%) 65 (25.5%) >0.001
Multifocal lesion 150 (49.8%) 22 (47.8%) 128 (50.2%) 0.87
Microcarcinoma 5(1.7%) 0 (0.0%) 5 (2.0%) <0.99
Positive microscopic margins 57 (18.9%) 20 (43.5%) 37 (14.5%) >0.001
Vascular invasion 15 (5.0%) 15 (32.6%) 0 (0.0%) >0.001
Perineural invasion 3(1.0%) 3 (6.5%) 0 (0.0%) 0.003
Average size of largest lesion (mm) 16.98+7.24 19.10+8.45 16.60+6.95 0.068

Percentages presented were calculated according to the total number of patients with available relevant data. TT, total thyroidectomy; ND,

neck dissection; HT, hemi-thyroidectomy; ETE, extrathyroidal extension.

probably eligible for lobectomy only nowadays, according
to the ATA 2015 guidelines (5), only 44 (17.3%) patients
of those 255 underwent HT without completion, while
the rest underwent T'T or completion after the initial HT,
according to the ATA guidelines that were relevant at the
operation time of each patient.

The histopathological analysis determined that the
average lesion size was 16.98+7.24 mm, and that minor
ETE was present in 99 cases (32.9%). One hundred and
fifty patients (49.8%) had multifocality. Only 5 cases (1.7%)
were defined as microcarcinomas (<10 mm final lesion size).
The microscopic margins were positive for disease in 57
patients (18.9%). Three patients (1.0%) were found to have
perineural invasion, and 15 patients (5.0%) were found to
have vascular invasion.

When we compared both groups for their intra-operative
course and final histopathological characteristics, perineural
and vascular invasion as well as gross intra operative ETE
were defined as criteria for upscaling (see “Methods”
section). Therefore, these were significantly different
between both groups. Except for these defining criteria, no
significant differences were found in the other operative and
histopathological characteristics (Table 2).

© Gland Surgery. All rights reserved.

Regarding the central neck compartment, important to
mention that none of the patients included had undergone
a prophylactic central lymph node dissection. Since we
have excluded patients who underwent neck dissection,
all lymph nodes detected in the 301 patients’ cohort, were
found incidentally on histopathologic examination. Six
of those 301 patients (2.0%) had incidental lymph nodes
detected in their final histopathology specimens. None
of the patients had more than 5 positive lymph nodes
removed. Of these, only in 1 patient (0.3%), a single
positive microscopic lymph was detected. This finding
didn’t alter the patient’s risk stratification. Moreover, none
of these six patients with incidental lymph nodes detected in
their final histopathology specimens was upscaled regarding
risk stratification, thus none of them was included in the
46 upscaled patients’ cohort. The eighth AJCC edition
(www.cancerstaging.org) defined the age factor as critical
in determining the pre-operative risk stratification of
WDTC(7,8).

Accordingly, we further analyzed our data according to
different age groups (7able 3). One hundred and twenty-
one (40.2%) patients were older than 55 years of age. The
microscopic positive margins were found to be significantly

Gland Surg 2021;10(8):2354-2367 | https://dx.doi.org/10.21037/gs-21-105


http://www.cancerstaging.org/

Gland Surgery, Vol 10, No 8 August 2021

2359

Table 3 Difference in demographic, clinical, intra operative and final histopathology among patients who were upscaled vs. those who did not,

sub-grouped according to the eighth AJCC age cut-off (older and younger than 55 years)

Age <55 (n=180)

Age =55 (n=121)

Parameter
No upscale (n=155) Upscaled (n=25) P value No upscale (n=100) Upscale (n=21) P value
Mean age (years) 39.2+9.8, 40.0 40.2+7.9, 39.0 0.580 63.916.9, 62.0 68.6+7.2, 68.0 0.032
[31.0-49.0] [33.5-47.0] [68.2-68.0] [62.0-75.5]
Gender (male) 22 (14.2%) 3(12.0%) >0.99 24 (24.0%) 2 (9.5%) 0.24
Family history of 11 (11.5%) 0 (0.0%) 0.21 7 (14.9%) 3 (27.3%) 0.38
thyroid cancer
Radiation exposure 3(3.6%) 3 (15.0%) 0.08 9 (22.5%) 2 (18.2%) >0.99
Hoarseness 8 (8.2%) 1(5.6%) >0.99 5 (7.5%) 1(9.1%) >0.99
Dyspnea 15 (15.3%) 2(11.1) >0.99 7 (10.3%) 1(9.1%) >0.99
Dysphagia 19 (19.2%) 2 (10.5%) 0.52 8 (11.8%) 1(9.1%) >0.99
Felt lesion 49 (46.2%) 11 (57.9%) 0.35 17 (25.4%) 5 (41.7%) 0.3
Physical
examination
Vocal cord 0 (0%) 0 (0%) <0.99 0 (0.0%) 0 (0.0%) <0.99
paralysis
Palpated lesion 95 (66.0%) 13 (52.0%) 0.179 41 (47.1%) 13 (24.1%) 0.149
us
Thyroid lesion 20.9+8.7, 23.000+13.1, 0.97 20.710+9.7, 23.2+11.2, 0.36
size (mm) 19.0 [15.0-28.0] 20.0 [13.0-35.5] 19.0 [14.0-26.0] 24.0 [14.0-31.7]
Number of thyroid
lesions
1 44 (29.9%) 9 (36%) 0.17 22 (23.7%) 4 (19%) 0.96
2 46 (31.3%) 5 (20%) 19 (20.4%) 4 (19%)
3 10 (6.8%) 4 (6%) 7 (7.5%) 2 (9%)
4 1(0.7%) 1(4%) 0 (0%) 0 (0%)
Multiple lesions 46 (31.3%) 6 (24%) 45 (48.4%) 11 (52.4%)
Surgery extent
T 93 (60.0%) 15 (60.0%) 0.32 74 (74.0%) 17 (81.0%) 0.66
TT ND 1(0.6%) 0 (0.0%) - -
Completion 30 (19.4%) 8 (32.0%) 13 (13.0%) 3(14.3%)
thyroidectomy
HT 31 (20.0%) 2 (8.0%) 13 (13.0%) 1(4.8%)
Intraoperative 13 (8.4%) 11 (44.0%) >0.001 6 (6.0%) 15 (71.4%) >0.001

impression of
macroscopic ETE

Table 3 (continued)
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Table 3 (continued)
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Age <55 (n=180)

Age =55 (n=121)

Parameter
No upscale (n=155) Upscaled (n=25) P value No upscale (n=100) Upscale (n=21) P value
Final histopathology
Minor ETE 29 (18.7%) 18 (72.0%) 0.000 36 (36.0%) 13 (61.9%) 0.001
Multifocal lesion 79 (51.0%) 9(36.0%) 0.165 49 (49.0%) 0 (0.0%) 0.28
Microcarcinoma 3(1.9%) 0 (0.0%) <0.99 2 (2.0%) 0 (0.0%) 0.513
Positive 20 (12.9%) 11 (44.0%) 0.001 17 (17.0%) 9 (42.9%) 0.017
microscopic
margins
Vascular invasion 0 (0.0%) 10 (40.0%) >0.001 0 (0.0%) 5 (23.8%) >0.001
Perineural 0 (0.0%) 1(4.0%) 0.139 0 (0.0%) 2 (9.5%) 0.029
invasion
Size of largest 1.7£0.7,1.5[1.2-2.0] 1.9+0.9, 1.5 [1.0-2.5] 0.59 1.6+£0.6, 1.50 [1.0-2.0]  1.9+0.8, 1.8 [1.3-2.3] 0.02

lesion in cm

US, ultrasound; TT, total thyroidectomy; ND, neck dissection; HT, hemi-thyroidectomy; ETE, extrathyroidal extension.

more common in the upscaled specimens of both younger
and older groups [20 (12.9%) vs. 11 (44.0%), P=0.001; 17
(17.0%) vs. 9 (42.9%), P=0.007; accordingly]. Interestingly
in the older age group both patient age (63.9+6.9 vs.
68.6+7.2, P=0.032) and tumor size (1.5+0.64 vs. 1.9+0.7)
were found to be predictors of tumor upscaling.

In order to clarify the effect of the ATA 2015 guidelines
(published in 2016) on the amount and characteristics
of upscaled patients, we further divided our cohort into
patients upscaled prior to the publication of the 2015 ATA
guidelines, and those upscaled after the publication (7uble 4).

The surgeries’ complications in our cohort were as
follows: 1 patient (0.3%) had dehiscence of the surgical
scar that resolved spontaneously by secondary healing. Ten
patient (3.2%) had transient hypocalcemia. Injury to the
recurrent laryngeal nerve occurred in 7 patients (4.6%)—S5
patients (1.7%) had transient unilateral vocal fold
impairment, and 2 patient (0.7%) had permanent unilateral
vocal fold paralysis.

Discussion

Preoperative estimation of the level of risk for disease-
specific recurrence in WDTC is essential to determine
whether to perform HT or TT. The incidence and clinical
implications of high-risk features discovered postoperatively
in patients with preoperatively determined low-risk WDTC

© Gland Surgery. All rights reserved.

are yet to be better defined (9-11).

In this study, we reviewed all patients who underwent
thyroid surgery between 2006 and 2018 at TASMC. In
total, 255 (84.7%) patients retained their preoperative low-
risk level and thus were eligible for lobectomy according to
the ATA 2015 guidelines. Forty-six patients were upscaled
postoperatively from low risk to an intermediate-to-high
risk level yielding a rate of postoperative risk escalation
of 15%.

Shah et al.’s review of a consecutive series of 931
previously untreated patients with WDTC treated over
a 50-year period showed OS of 87% at 10 years (3).
Favorable prognostic factors included female gender,
multifocal primary tumors, and regional lymph node
metastases. Adverse prognostic factors included age over
45 years, follicular histology, ETE, tumor size >4 cm,
and the presence of distant metastases. On multivariate
analysis, the only factors that affected the prognosis were
age, histology, tumor size, ETE, and distant metastases (3).
These observations support the findings of reports from the
Mayo Clinic and the Lahey Clinic on the significance of
prognostic factors for WDTC (3).

In October 2016, the AJCC (www.cancerstaging.org)
published the eighth edition of the AJCC/TNM cancer
staging system, revising thyroid cancer staging. Among
the modifications made, was an increase of the age cutoff
from 45 to 55 years of age at diagnosis and including age
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Table 4 The demographic, clinical intra operative and histopathological characteristics of low-risk patients who were operated before and after
the introduction of 2015 ATA guidelines

Before 2015 ATA (n=287) After 2015 ATA (n=14)
Parameter
No upscale (n=243) Upscaled (n=44) P value No upscale (n=12) Upscaled (n=2) P value
Mean age (years) 48.7+£14.9, 49.0 53.4+16.4, 52.0 0.08 52.8+14.8,52.5 47.50+9.192, 47.5 0.56
[36.0-60.0] [39.0-67.7] [40.7-61.7] [41.00-47.5]
Gender (male) 42 (17.3%) 5(11.4%) 0.33 4 (33.3%) 0 (0.0%) >0.99
Family history of 15 (11.3%) 3(10.0%) >0.99 3 (30.0%) 0 (0.0%) >0.99
thyroid cancer
Radiation exposure 12 (10.4%) 4 (13.8%) 0.74 0 (0.0%) 1 (50.0%) 0.182
Hoarseness 12 (7.9%) 1(3.6%) 0.69 1(8.3%) 1(100.0%) 0.154
Dyspnea 21 (13.6%) 3(10.7%) >0.99 1(8.3%) 0 (0.0%) >0.99
Dysphagia 26 (16.8%) 3(10.3%) 0.58 1(8.3%) 0 (0.0%) >0.99
Physical examination
Vocal cord 0 (0.0%) 0 (0.0%) >0.99 0 (0.0%) 0 (0.0%) >0.99
paralysis
Palpated lesion 133 (60.2%) 25(58.1%) 0.80 3 (30.0%) 1(50.0%) >0.99
us 0.391 0.26
US lesion size 20.8+9.1,19.0 23.5+12.4, 20.0 20.3+8.2,17.5 14.5+0.7, 14.5
[14.0-27.0] [13.7-33.5] [14.2-26.5] [14.0-15.0]
Number of thyroid lesions
1 61 (26.8%) 13 (29.5%) 5 (4.7%) 0 (0.0%)
2 64 (28.1%) 9 (20.5%) 1(8.3%) 0 (0.0%)
3 17 (7.5%) 6 (13.6%) 0(0.0%) 0 (0.0%)
4 1(0.4%) 1(2.3%) 0 (0.0%) 0 (0.0%)
Multiple lesions 85 (37.3%) 15 (34.1%) 6 (50.0%) 2 (100.0%)
Surgery extent 0.18 >0.99
T 162 (66.7%) 31 (70.5%) 5 (41.7%) 1 (50.0%)
TT ND 1(0.4%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Completion 43 (17.7%) 11 (25.0%) 0 (0.0%) 0 (0.0%)
thyroidectomy
HT 37 (15.2%) 2 (4.5%) 7 (58.3%) 1 (50.0%)
Intraoperative 18 (7.4%) 24 (54.5%) >0.001 1(8.3%) 2 (100.0%) 0.03
impression of
macroscopic ETE
Final histopathology
Minor ETE 64 (26.3%) 32 (72.7%) >0.001 1(8.3%) 2 (100.0%) 0.033
Multifocal lesion 122 (50.2%) 22 (50.0%) 0.98 6 (50.0%) 0 (0.0%) 0.47
Microcarcinoma 5(2.1%) 0 (0.0%) >0.99 - - -

Table 4 (continued)
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Table 4 (continued)
Before 2015 ATA (n=287) After 2015 ATA (n=14)
Parameter
No upscale (n=243) Upscaled (n=44) P value No upscale (n=12) Upscaled (n=2) P value
Positive 37 (15.2%) 19 (43.2%) >0.001 0 (0.0%) 1 (50%) 0.14
microscopic
margins
Vascular invasion 0 (0.0%) 15 (34.1%) >0.001 0 (0.0%) 0 (0.0%) >0.99
Perineural 0 (0.0%) 3 (6.8%) 0.003 0 (0.0%) 0 (0.0%) >0.99
invasion
Size of largest 1.6+£0.7,1.5[1.2-2.0] 1.9+0.8, 1.7 [1.2-2.5] 0.039 1.5+0.6, 1.3 [1.0-1.6] 1.1£0.1, 1.1 [1.0-2.0] 0.55

lesion in cm

ATA, American Thyroid Association; US, ultrasound; TT, total thyroidectomy; ND, neck dissection; HT, hemi-thyroidectomy; ETE,

extrathyroidal extension.

as a major factor determining prognostic stage groups
and the risk of WDTC preoperatively (7,8). Accordingly,
we performed a subgroup analysis to the two age groups
(younger and older than 55 years of age) comparing low risk
patients who were upscaled to higher risk group, to those
who were not upscaled. Interestingly, only in the older
age group patients’ age and tumor size were predictors
of upscaling. Thus, we recommend considering a more
aggressive approach towards this subgroup, discussing the
possible risks of partial thyroidectomy in the presence of a
large tumor in an older patient (Zable 3).

Historically, T'T has been the operative treatment
of choice for WDTC larger than 1 cm. Nixon er al. (4)
showed that HT is a safe alternative to T'T for T1/T2 NO
WDTC. Their practice for T1/T2 NO WDTC is to have
an informed discussion with the patient about the options
of HT wvs. TT. If the thyroid mass is a single nodule <4 cm
with no nodules in the opposite lobe and no evidence of
ETE, the patients are given the option of undergoing a
HT. They do not recommend central compartment neck
dissection unless there are palpable nodes at the time of
surgery or if abnormal nodes are detected by preoperative
ultrasonography.

Although both operations are considered safe,
particularly when performed by a high-volume surgeon
or in a high-volume center, it is well known that unlike
HT, TT is associated with increased operative risk and
surgical morbidity [particularly related to postoperative
hypoparathyroidism and the rare complication of
bilateral recurrent laryngeal nerve injury requiring
tracheostomy (12)], increased total hospital charges, and
longer hospital stay (1). The preservation of one thyroid
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lobe in HT may also obviate the need for thyroid hormone
replacement (13).

Despite the advantages of HT compared to T'T" and the
observational studies suggesting very low progression rates
for WDTC (1-5), some studies have demonstrated that
TT may be superior to HT, due to a lower rate of local
recurrence following TT (14-16).

TT also allows for the use of radioactive iodine (RAI)
in both postoperative treatment and surveillance. In their
systematic review of recurrence rate and survival after HT
for low-risk WDTC, Chan et /. (17) identified 31 studies
(with a total of 228,746 patients (HT: 36,129, TT: 192,617),
which had published recurrence and/or survival data for
patients having had HT for WDTC. Pooled recurrence
rates were 9.0% for HT (which is significantly higher than
in previously published reports) compared to 7.4% for TT,
[odds ratio (OR), 1.45; confidence interval (CI): 1.16-1.81,
P=0.001]. Further, this rate was maintained when examining
patients within low-risk cohorts established with recognized
risk classifications (AGES, MACIS, AMES, AJCC).
Subgroup analysis demonstrated a pooled recurrence rate
of 9.2% for HT and 5.3% for TT. They also discovered
that of those patients who develop recurrent disease, 48%
recur outside the central neck. Pooled 10-year OS rates
were similar—95.7% for HT and 95.8% for TT (OR, 0.92;
CI: 0.73-1.18, P=0.52), consistent with current opinion that
OS in low-risk WDTC is favorable independent of surgical
extent.

Although their findings indicate that there is a small but
significantly higher recurrence rate after HT compared
to T'T, the evidence base was heterogeneous and subject
to confounding factors and would ultimately benefit

Gland Surg 2021;10(8):2354-2367 | https://dx.doi.org/10.21037/gs-21-105



Gland Surgery, Vol 10, No 8 August 2021

from prospective randomized trials to overcome these
deficiencies.

Several recent studies showed no significant difference
in both disease-free survival and recurrence rate in
patients with WDTC >1 cm after HT vs. TT (2,4).
Based on these studies, the most recent NCCN and ATA
guidelines support the option of HT for patients without
preoperatively known high risk characteristics. Another
factor that affects prognosis and should be taken into
consideration when deciding on the extent of surgery
is the histologic subtype of papillary thyroid cancer. In
their study, Rajjoub ez a/. (18) aimed to examine whether
survival is affected by extent of surgery for conventional vs.
follicular-variant papillary thyroid cancer when stratified
by tumor size. They evaluated 33,816 adults undergoing
surgery for papillary thyroid cancer from 2004 to 2008 for
1.0-3.9 cm tumors and clinically negative lymph nodes. A
total of 30,981 patients had T'T and 2,835 had HT; 22,899
patients had conventional papillary thyroid cancer and
10,918 had follicular-variant papillary thyroid cancer. TT
was associated with improved survival for conventional
(P=0.02) but not for follicular-variant papillary thyroid
cancer patients (P=0.42). For conventional papillary thyroid
cancer, adjusted analysis showed TT was associated with
improved survival for 2.0-3.9 cm tumors (P=0.03) but not
for 1.0-1.9 ¢cm tumors (P=0.16). For follicular-variant, HT
and T'T had equivalent survival for 1.0-1.9 cm (P=0.45) and
2.0-3.9 cm (P=0.88) tumors.

Rarely are the cases that intraoperatively the surgeon
encounters surprising findings that mandate extreme change
of the preoperative plan. It is important to mention that
even one incidental positive lymph node in the specimen
after a procedure without formal central compartment neck
dissection implies the high possibility that some microscopic
nodal metastases have been left behind and may lead to
the upscaling the patient risk status. However, the clinical
significance of a single microscopic lymph node is yet to
be determined. Randolph et /. (19) showed that the risk
of recurrence in small-volume microscopic N1 subclinical
disease is much reduced than in large-volume, macroscopic
clinically apparent loco-regional metastases. According to
their study (19), in patients with histopathological proven
lymph node metastases (pN1), the risk of locoregional nodal
recurrence varies by clinical staging. For patients who were
initially clinically NO, recurrence rates were 2% vs. 22%
for patients who were initially clinically N-positive [clinical
N1 disease (cN1)], with presence of US detected abnormal
lateral neck lymph nodes.
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Moreover, the risk of recurrence in pN1 patients varied
by the number of positive lymph nodes (4% for less than 5
nodes vs. 19% for more than 5 nodes). Furthermore, extra-
nodal extension was associated with 24% risk of recurrence
and possibly a worse disease-specific survival. This study
by Randolph ez a/. (19) has paved the way for the 2015 ATA
guidelines to define the criteria for upscaling from low to
intermediate risk as pN1 with more than 5 involved lymph
nodes (0.2-3 cm). pN1 with extra-nodal extension and more
than 3 involved lymph node is considered to harbour about
40% risk for structural disease recurrence.

In their retrospective analysis, Kluijfthout ez /. (20)
sought to determine how often a completion thyroidectomy
would be recommended based on the 2015 ATA guidelines
if lobectomy was initially performed in patients with 1-4
cm WDTC without preoperatively known risk factors.
They reviewed 1,000 patients operated for WDTC and
found that 287 (28.7%) would have been eligible for
lobectomy as the initial operation according to the recent
NCCN and ATA guidelines. In their study, nearly half of
the patients with 1-4 cm WDTC who were eligible for
lobectomy according to current NCCN and ATA guidelines
(122/287, 42.5%) required completion thyroidectomy based
on the final postoperative histopathological characteristics.
In their study (20), incidental positive lymph nodes were
found in 17.1% of patients eligible for HT (49/287). Of
note, we report only 2 out of 46 (4.3%) patients that were
upscaled due to the nodal status (patients with macroscopic
lymph node involvement were of course not included). The
discrepancy may be explained by the fact that our clinical
preoperative evaluation is done meticulously by experienced
ultrasonographists, cytologists, endocrinologists and head
and neck surgeons together in a multidisciplinary dedicated
team. Moreover, at the end of their discussion, Kluijthout
et al. (20) mention the limitations of their study. One of the
limitations mentioned, is that they used any positive lymph
nodes within the specimen as high-risk characteristic,
whereas patients with <5 lymph nodes (smaller than 0.2 cm)
are still considered ATA low risk. Since they didn’t perform
prophylactic neck dissections and all patients with clinically
N1 were excluded, none of their patients had more than
5 lymph nodes removed. It is possible that of the patients
without available size of the lymph node metastasis, some
contained micrometastatic (smaller than 0.2 ¢cm) disease
and would have been considered ATA low risk. Thus, they
state, that the rates of completion T'T in their study may be
overestimated.

In our study, none of the patients included had
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undergone a prophylactic central lymph node dissection.
Since we have excluded patients who underwent neck
dissection, all lymph nodes detected in the 301 patients’
cohort, were found incidentally on histopathologic
examination. Six of those 301 patients (2.0%) had incidental
lymph nodes detected in their final histopathology
specimens. None of the patients had more than 5 positive
lymph nodes removed. Of these, only in 1 patient
(0.3%), a single positive microscopic lymph was detected.
This finding didn’t alter the patient’s risk stratification.
Moreover, none of these six patients with incidental lymph
nodes detected in their final histopathology specimens was
upscaled regarding risk stratification, thus none of them was
included in the 46 upscaled patients’ cohort.

Lang et al. (21) showed overall similar upscaling
rates [of the 600 patients eligible for lobectomy, 257
(42.8%) had >1 unrecognized histological high-risk
feature before surgery] and, interestingly, they included
positive microscopic margins and multifocality as high-
risk factors. When evaluating the high-risk factors that
were not identified before surgery, they noted that only
lymphovascular invasion was an independent factor for
incomplete response following TT and RAI. Murthy
et al. (22) performed a similar study in which they
demonstrated 59.1% of the patients with unifocal tumors
measuring 1-4 cm who were preoperatively eligible for
lobectomy needed a completion thyroidectomy based on
the adverse features in the histopathology report. Only one
study demonstrated a slightly higher 10-year relative OS
for T'T as opposed to thyroid lobectomy (98.4% vs. 97.1%,
respectively, P<0.05) and a slightly lower 10-year recurrence
rate (7.7% vs. 9.8%, respectively, P<0.05) (23). Adam
et al’s updated analysis of an earlier study demonstrated
that the OS advantage seen for patients with 1-4 cm PTC
who underwent T'T disappeared when further adjustment
was made for additional variables related to complexity
and severity of illness (24). This lack of OS advantage was
also seen when the group was subdivided into patients with
1-2 and 2-4 cm PTC (25). Two additional studies that
analyzed the SEER database failed to demonstrate any
significant difference in survival when comparing T'T with
lobectomy (2,26).

WDTC may be multifocal and often involves both
lobes (27). About 30% of the low-risk patients with WDTC
harbor contralateral cancers (28) with yet indeterminate
clinical significance. PTC is often multifocal, not
rarely involving both lobes. There are several studies
demonstrating a lower risk of locoregional disease
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recurrence following TT as opposed to lobectomy (5).
However, with meticulous proper patient selection, less
than 1-4% locoregional recurrence rates and less than 10%
completion thyroidectomy rates can be achieved following
thyroid lobectomy (4,5). Moreover, the few recurrences that
develop during long-term follow-up can be easily detected
and treated appropriately with no impact on survival (4,5).

Nowadays, most authors don’t consider multifocal disease
as an indication for TT, since most studies support the
findings that multifocality is not an independent risk factor
for recurrence of PTC, demonstrating that lobectomy
is effective for most patients with unilateral multifocal
PTC(5,29-32).

Our study has several limitations that bear mention.
First, we acknowledge the inherent potential for selection
bias in reviewing patients from a high-volume tertiary
academic center. Second, the majority of our cohort was
operated prior to 2015, therefore we only had limited data
regarding the effect of the recent 2015 ATA guidelines on
patients’ risk assessment and upscaling assessment. The
majority of our patients were operated in light of the ATA
2009 guidelines (33) thus a higher rate of T'T was performed
as compared to the rate that could have been performed in
light of the ATA 2015 guidelines. The latter may lead to an
internal bias due to the fact that the whole specimen was
available for pathological evaluation. Moreover, the fact
that the majority of our cohort was operated according to
the ATA 2009 guidelines limited our ability to define the
clinical implications of our findings regarding the upscaling
rate. Thus, the data regarding follow-up of our cohort’s
patients is out of the scope of this current study.

Only 14 patients were operated after the 2015 ATA
guidelines, of which only 2 were upscaled. No significant
predictors of upscaling were detected apart from tumor
size. We noted that among patients operated prior to the
application of the 2015 ATA guidelines, larger tumors
were more common in the upscaled group (1.6+0.7 vs.
1.9+0.8 cm, P=0.039).

Third, we did not take the BRAF V600E status into
account since we did not routinely perform mutational
analyses. Lastly, there may not be complete agreement
between the size of the malignant lesion on the pathology
exam and the size on US. The size of the tumors included
in this study was extracted from the final histopathology
reports since it was available for all patients.

We report a 15% rate of postoperative upscaling of the
level of risk which necessitated completion thyroidectomy
due to findings of high-risk features in patients who
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had been preoperatively stratified as low-risk WDTC.
Our findings in a large tertiary center present lower
rates of upscaling than that mentioned in other reports.
These findings may be explained due to the meticulous
preoperative evaluation that is done in our institution
by highly experienced ultrasonographists, cytologists,
endocrinologists and head and neck surgeons together in
a multidisciplinary dedicated team. This emphasizes the
great importance preoperative evaluation prior to tailoring
a treatment plan individualized to each patient, especially
considering HT vs. T'T. Meticulous preoperative evaluation
diminishes the cases that intraoperatively the surgeon
encounters surprising findings that mandate extreme change
of the preoperative plan.

Conclusions

In our opinion, in the view of the current trends towards
more conservative management of patients with WDTC,
and the fine balance between surgical complication risks
in more extensive surgery and preserving an adequate
minimal risk of recurrence and metastasis—the possible
risk for the need for completion thyroidectomy after an
initial lobectomy for patients who were preoperatively
stratified as low risk for disease-specific recurrence and
were upscaled postoperatively to high risk according to our
current analysis (15%), is acceptable. We propose unilateral
lobectomy as a viable alternative to T'T for selected patients
with WDTC between 1-4 cm in size, that should be further
considered with the patient. Meticulous preoperative
personalized evaluation by an experienced multidisciplinary
dedicated team is crucial.
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