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ABSTRACT

Papillary thyroid microcarcinoma management evolved, and less
aggressive strategies are now considered. Questions, however,
remain on these tumors’ behavior, particularly on developing
countries' real ground healthcare scenarios. Our aim is to gather
insights on the natural history of papillary thyroid microcarcino-
ma on patients treated with thyroidectomy in Brazil. Consecutive
patients diagnosed with papillary thyroid microcarcinoma had
their clinical characteristics, interventions, and outcomes de-
scribed. Patients were classified as incidental or nonincidental
based on the diagnosis after or before surgery, respectively. A
sum of 257 patients were included, 84.0 % of which were wom-
en, and the mean age was of 48.3 + 13.5 years. The mean tumor
size was of 0.68 £0.26 cm, 30.4 % were multifocal, 24.5% had
cervical metastasis, and 0.4 % distant metastasis. The noninci-
dental and incidental tumors differed in tumor size (0.72+0.24
and 0.60+0.28 cm, respectively, p=0.003) and in presence of
cervical metastasis (31.3% and 11.9%, respectively, p<0.001).
Male sex, nonincidental diagnosis, and younger age were inde-
pendent predictors of cervical metastasis. After 5.5 years (P25-
75 2.5-9.7) of follow-up, only 3.8 % of patients had persistent
structural disease (3.4 % cervical). Predictors of persistent dis-
ease at multivariate analysis included cervical metastasis and
multicentricity. In conclusion, incidental and nonincidental pap-
illary thyroid microcarcinoma patients of the population studied
displayed excellent outcomes. Cervical metastasis and multicen-
tricity were frequent findings and prognostic factors for persis-
tent disease.

Introduction

In the last decades, thyroid cancer incidences increased worldwide
[1-5], up to 15-fold in countries that adopted screening programs
[3], and with substantial variability between and within popula-
tions. Mortality rates, however, remained stable or even decreased
in most countries [1-3, 6]. Papillary thyroid carcinoma (PTC), the
histologic type that accounts for more than 85 % of thyroid carci-
nomas, has been shown to be responsible for most of thyroid can-
cerincidence’s growth [1, 2]. Almost half of new PTC cases can be
due to small tumors with 10 mm or smaller diameter, called micro-

carcinomas (PTMC) [1]. Possibly due to enhanced healthcare ac-
cess and increased sensitivity of diagnosticimaging methods [7, 8],
this data raised concerns on the risk of overdiagnosing PTC [5, 9],
especially in PTMC cases, in which the tumors present favorable
prognosis.

Given the surgical risks and potential consequences associated
with thyroidectomies — such as vocal cord paralysis (VCP), hypopar-
athyroidism (Hypo-PT), and need for levothyroxine substitution —
current recommendations point to the increasing relevance of
more conservative treatment options. In this context, thyroid
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lobectomy and active surveillance (AS) emerge as safe and effec-
tive options for selected cases, with excellent clinical outcomes in
long-term follow-up [10, 11]. Moreover, these new approaches
brought relevant discussion of PTMC decision-making process and
itsimpactin several issues, including quality of life and healthcare
costs [12, 13]. Nevertheless, current PTMC treatment approaches
are predominantly aggressive worldwide, regarding surgical deci-
sions and radioiodine (RAI) use, despite new evidence and guide-
lines [14]. The applicability, patient selection, and decision-mak-
ing between treatment options according to prognostic factors
and potential benefits and risks, especially in real clinical care set-
tings, are still a matter of study.

In this study, we aim to gather insights on PTMC management
and treatment perspectives in a cohort study of PTMC patients who
underwent total thyroidectomy. We also explored if the clinical
course and outcomes were different in PTMC classified as inciden-
tal and as nonincidental based on the diagnosis after and before
surgery, respectively.

Patients and Methods

Patients and study design

Patients from a cohort of differentiated thyroid cancer (DTC) were
followed at a tertiary care, university teaching hospital in southern
Brazil. From 2000 to 2019, all consecutive patients with a histologi-
cal diagnosis of PTC with a tumor size <10 mm were included. Pa-
tients were classified with nonincidental diagnosis when the index
nodule investigated had malignancy confirmed by fine needle as-
piration biopsy or high suspicion for malignancy prior to surgical
intervention decision, with confirmatory histopathological results.
Incidental diagnosis was defined as diagnosis of PTC made in his-
topathological examination after thyroid surgery for other reasons.

The study was approved by the ethics committee of the institu-
tion (CAAE 3095.4520.600005327/GPPG 2020-0182). A preprint
for this study is available at https://doi.org/10.21203/rs.3.
rs-1880064/v1.

Treatment protocol and follow-up

All patients underwent thyroidectomy, some of them were referred
to our Thyroid Unit after undergoing surgery in other institutions.
Decisions regarding cervical lymph node dissection were made at
the discretion of the surgical team at the Institution where the pro-
cedure was performed. At our hospital, lymphadenectomy is indi-
cated for patients with lymph node (LN) metastasis identified before
the surgery or in the presence of suspicious LN during the surgery.
The radioiodine (RAI) administration protocol used activities pre-
scribed at the attending physician’s discretion. RAl was administered
in a stimulated thyrotropin (TSH) condition of endogenous hypothy-
roidism (TSH>30 mUl/l), after withdrawing levothyroxine for at least
3-4 weeks [15]. A post-treatment whole body scan (post-treatment
WBS) was performed seven to ten days after RAl administration [16].

In the first evaluation, the following data were recorded for each
patient: demographics, tumor characteristics including histologi-
cal features, extension and lymph node involvement, and treat-
ment (e. g., surgery, RAl remnant ablation, and other interven-
tions). Each patient was classified using the 8th edition of the TNM/

AJCCstaging system (I, I, Ill, or IV) [17]. The “no evidence of lymph
node metastasis” (NO) status was determined by preoperative cyto-
logical evaluation of LN or pathological examination of patients
with LN resection (TNM 8th Edition NOa) or preoperative and/or
postoperative neck US imaging (TNM 8th Edition NOb).

Distant metastasis (M1) was considered present when there was
alesion outside the cervical bed on imaging computed tomogra-
phy (CT), or scintigraphy with histological confirmation, or
post-treatment WBS uptake and/or elevated thyroglobulin (Tg).
The risk of persistent/recurrent disease was assessed based on the
proposed risk stratification system by the 2009 American Thyroid
Association (ATA) guidelines, with patients classified into three risk
groups: low, intermediate, and high [18].

The follow-up protocol called for an initial assessment at 3 to 6
months after the initial treatment, which included a physical ex-
amination of the neck and measurements of the serum Tq levels
under TSH suppression and anti-thyroglobulin antibody (TgAb). In
a second evaluation, 6 to 12 months after the initial treatment,
physical examination of the neck and serum TSH, Tg and TgAb were
reassessed. Some patients also had the serum level of Tg evaluat-
ed under stimulated TSH condition of endogenous hypothyroidism
(TSH>30mIU/l) (sTg) at the end of the first year of follow-up. Neck
US was performed in this first year of follow-up. At this point, the
patient was classified according to disease response to initial ther-
apy (see below in the outcomes section). Patients classified as hav-
ing an excellent response were scheduled for annual visits, during
which a physical examination of the neck and measurements of
TSH, Tg, and TgAb were performed. Patients with indeterminate
response or persistent disease were scheduled for the same exam-
ination at least twice a year. Additional imaging studies (e. g., X-ray,
bone scintigraphy, CT) were performed, as needed, whenever the
clinical or laboratory findings raised the suspicion of persistent or
recurrent disease. Duration of follow-up was defined as the time
between the first surgery and the last medical visit to the clinic.

Outcomes

Dynamic response stratification (DRS) status after treatment was
defined based on clinical examination, Tg and/or sTg levels, neck
US, post-RAIWBS (when available), and additional imaging exams
when indicated. Patients were classified into four categories: ex-
cellent response, indeterminate response, biochemical incomplete
response, or structural incomplete response [19, 20].

In patients submitted to RAI, excellent response was defined as
negative imaging and Tg<0.2 ng/ml or sTg< 1.0 ng/ml. Biochemi-
cal incomplete response was defined as negative imaging and
Tg>1.0ng/ml or sTg>10.0 ng/ml or rising TgAb levels. Structural
incomplete response was defined as structural or functional evi-
dence of disease with any Tg or TgAb level. Indeterminate response
was defined as non-specific findings on imaging studies or Tg be-
tween 0.2 to 1.0ng/ml, sTg between 1.0 and 10.0 ng/ml, or posi-
tive TgAb with stable or declining levels [19].

In patients who underwent total thyroidectomy (TT) but did not
receive RAI, excellent response was defined as negative imaging
and Tg<0.2 ng/ml or sTg<2.0 ng/ml. Biochemical incomplete re-
sponse was defined as negative imaging and Tg>5.0 ng/ml,
sTg>10.0ng/ml, or increasing Tg levels over time or rising TgAb
levels. Structural incomplete response was defined as structural or
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functional evidence of disease with any Tg or TgAb level. Indeter-
minate response was defined as non-specific findings on imaging
studies or Tg between 0.2 to 5.0 ng/ml, sTg between 2.0 and
10.0 ng/ml, or positive TgAb with stable or declining levels [19].

For patients who underwent lobectomy, excellent response was
defined as negative imaging and stable Tg level <30 ng/ml with un-
detectable TgAb. Biochemical incomplete response was defined as
negative imaging and Tg level>30 ng/ml, increasing Tg level values
over time with similar TSH levels, or increasing TgAb levels. Struc-
tural incomplete response was defined as structural or functional
evidence of disease with any Tg or TgAb level. Indeterminate re-
sponse was defined as non-specific findings on imaging studies,
positive TgAb levels stable, or declining in the absence of structur-
al or functional disease [20].

For treatment response analysis, persistent disease was defined
as either incomplete biochemical, cervical structural incomplete,
ordistant structural incomplete responses. Indeterminate response
was combined with excellent response outcome, due to their simi-
lar prognosis after treatment, with 80-85 % of these patients re-
maining either stable orimproving to excellent response [21,22].

Regarding surgical complications, permanent Hypo-PT was de-
fined as hypocalcemia and low parathormone levels (PTH<20pg/
ml) for more than one year after surgery; this period was chosen,
rather than the six months period of current guidelines [23], aim-
ing for more conservative and accurate event rate report of long-
term complications. Patients with no preoperative voice symptoms
who presented with complaints of deficiency or quality alterations
on voice for more than one year after surgery were considered to
have persistent subjective voice disturbance (PSVD). Any surgical
complication was defined as permanent Hypo-PT and/or PSVD.

Laboratory analysis

Serum Tg measurements were conducted usingimmunoradiomet-
ric assays: radioimmunoassay (COBRA II) from 2000 to 2002; elec-
trochemiluminescence (ELECSYS 2010, Elecsys TG, Roche, Switzer-
land - analytical sensitivity of 1.0 ng/ml) from 2002 to 2005; elec-
trochemiluminescence (MODULAR E-170, Elecsys TG, Roche,
Switzerland- analytical sensitivity of 1.0 ng/ml) from 2005 to 2010;
and chemiluminescence (Immulite XPI 2000, Siemens, Germany —
analytical sensitivity of 0.2 ng/ml) from 2010 until the present.
Serum TgAb levels were measured using the passive agglutination
method from 2000 to 2010 (U-shaped microplates, Serodia-ATG,
Japan - analytical sensitivity of 1/100); chemiluminescence from
2010 to 2018 (Architect ci 4100, Abbott, United States - analyti-
cal sensitivity 1.0 Ul/ml); and chemiluminescence from 2019 until
the present (DXI UNICEL 800, Beckman Coulter, United States - an-
alytical sensitivity <0.9 Ul/ml). TSH levels were measured by chemi-
luminescence assay from 2000 to 2006 (Immulite 2000 SIEMENS,
Munich, Germany), electrochemiluminescence from 2006 to 2010
(Modular E ROCHE, Basel, Switzerland), chemiluminescence assay
from 2010 to 2014 (Centaur XP SIEMENS, Munich, Germany), elec-
trochemiluminescence from 2014 to 2019 (Cobas E602 ROCHE,
Basel, Switzerland), and chemiluminescence immunoassay (Abbot,
Chicago, USA) from 2019 until the present, with RV 0.35-4.94
muUl/l.

Serum PTH was evaluated by chemiluminescent microparticle
immunoassay method through the ARCHITECT ¢i 4100 equipment
(Abbott Diagnostics, Abbott Park, IL, USA), with reference values
(RV) of 15.0-68.3 pg/ml; intra-assay and inter-assay coefficients of
variation were 6.1 and 6.4 %, respectively. Total serum calcium was
evaluated by the NM-BAPTA method and corrected by albumin lev-
els [corrected calcium=0.8 x (4.0 - serum albumin) + serum cal-
cium] with RV 8.6 to 10.0 mg/dl. Serum phosphorus was evaluated
by the Molybdate UV and colorimetric (xylidyl blue) methods, with
RV 2.5-4.5mg/dl. The electrolyte tests were made using Cobas
8000 c702 equipment (Roche Diagnostics, Indianapolis, IN, USA).

After each new assay had been implemented, the necessary pro-
cedures for standardization and validation were performed.

Statistical analysis

The clinical and laboratory data are reported as the mean + stand-
ard deviation (SD) values or as the median and percentiles 25 and
75 (P25-75) for continuous variables, and as absolute numbers and
percentages for categorical variables. Statistical analyses were per-
formed using Pearson chi-square and Fisher’s exact test for cate-
gorical variables, and Student’s t-test and Mann-Whitney U-test
for continuous variables, as appropriate. For multivariate analysis
models, Poisson regression was used, in which relative risk (RR) rep-
resented likelihood of associated events with a confidence interval
(C1) of 95 %.

All tests were two-tailed, and all analyses were performed using
the Statistical Package for Social Science Professional software ver-
sion 20.0 (IBM Corp., Armonk, NY). A two-tailed p<0.05 was con-
sidered statistically significant. The elSankey software (iPoint-sys-
tems Gmbh., Reutlingen, Germany) was used to build figures.

Results

Patients

A total of 257 (23.5 %) patients amongst the 1091 patients of the
institutional DTC cohort had PTC smaller or equal to 10 mm. Of
these 257 PTMC patients, 84.0 % were females, and the mean age
of diagnosis was 48.3 + 13.5 years (> Table 1). The mean tumor size
was 0.68 £0.26 cm, and 30.4 % of them presented multicentric dis-
ease. 63 (24.5 %) patients had nodal dissemination of the disease,
and only 1 patient had distant metastasis (0.4 %), which occurred
in the lungs. The work-up of the 153 patients negative for LN me-
tastasis was surgical (NOa) in 67 (43.8 %) cases, while 86 (56.2 %)
were stratified clinically/radiologically (NOb). Most patients, n=241
(93.8%), were classified as TNM Stage |, and 16 (6.2 %) as TNM Stage
I. Regarding 2009 ATA Risk Stratification System, 170 (66.1 %) were
classified as low risk, 86 (33.5 %) as intermediate risk, and 1 (0.4 %)
as highrisk. All patients underwent TT, with exception of two lobec-
tomies. A set of 156 (60.7 %) patients received RAI therapy, with a
mean RAI activity of 88.3 #34.5mCi.

Nonincidental versus incidental diagnosis

The pre-surgical clinical evaluation was available for 207 patients:
115 (55.6 %) were classified as nonincidental diagnosis, and 92
(44.4 %) as incidental (> Table 1). Nonincidental diagnosis, when
compared with incidental diagnosis, was associated with larger
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> Table 1 Characteristics of the 257 patients with PTMC who underwent total thyroidectomy and 2 who underwent lobectomy, compared by the
modality of diagnosis.

Characteristics All patients Incidental diagnosis  Nonincidental
(n=257)2 (n=92) diagnosis (n=115)
Female - n (%) 216 (84.0) 81 (88.0) 93 (80.9)
Age at diagnosis (years) 48.3+13.5 50.4+£12.4 49.3+14.0
Tumor size (cm) * 0.68+0.26 0.60+0.28 0.72+0.24
Multicentric - n (%) 78 (30.4) 26 (28.3) 33(28.9)
Lymph node metastasis - n (%) "
NOa 7 (26.1) 22(23.9) 37 (32.2)
NOb 86 (33.5) 46 (50.0) 28 (24.3)
N1 3 (24.5) 1(11.9) 36(31.3)
Nx 1(16.0) 3(14.1) 14 (12.2)
Distant metastasis - n (%) 1(0.4) 0(0.0) 1(0.9)
TNM AJCC stage - n (%)~
[ 241 (93.8) 91(98.9) 104 (90.4)
Il 16 (6.2) 1(1.1) 11 (9.6)
American Thyroid Association 2009 Risk Stratification System - n (%)
Low 170 (66.1) 69 (75.0) 73 (63.5)
Intermediate 86 (33.5) 23 (25.0) 41 (35.7)
High 1(0.4) 0(0.0) 1(0.9)
Radioiodine - n (%) 156 (60.7) 49 (55.7) 66 (58.9)
Radioiodine activity (mCi) 88.31£34.5 82.2+£32.5 91.8+33.8
Adverse Surgical Outcomes - n (%)
Permanent hypoparathyroidism 20(7.8) 3(3.3) 9(7.9)
Persistent subjective voice disturbance 14 (5.4) 3(3.4) 7 (6.3)
Any surgical complication 31(12.1) 5(5.6) 15(13.5)
Dynamic response to therapy stratification after initial treatment - n (%)
Excellent response 130 (58.0) 44 (55.0) 57 (55.3)
Indeterminate response 74 (33.0) 30 (37.5) 35 (34.0)
Biochemical incomplete response 10 (4.5) 4 (5.0) 5(4.9)
Cervical structural incomplete response 9 (4.0) 2(2.5) 5(4.9)
Distant structural incomplete response 1(0.4) 0(0.0) 1(1.0)
Dynamic response to therapy stratification at last follow-up - n (%)
Excellent response 147 (63.1) 49 (59.8) 66 (63.5)
Indeterminate response 66 (28.3) 25 (30.5) 30 (28.8)
Biochemical incomplete response 11(4.7) 5(6.1) 4(3.8)
Cervical structural incomplete response 8 (3.4) 3(3.7) 3(2.9)
Distant structural incomplete response 1(0.4) 0(0.0) 1(1.0)
Follow-up (years) 5.5 (2.5-9.7) 5.2 (1.8-8.7) 5.0 (2.5-7.6)

aWe could not classify 50 patients as incidental or nonincidental diagnosis. Data are shown as number (%), mean +SD and median (P25-P75)." A significant
statistical difference between diagnosis modality groups (p<0.05). ATA: American Thyroid Association; NO: No evidence of lymph node metastasis; N1:
Metastasis to lymph nodes; Nx: Regional lymph nodes not accessed; TNM/AJCC: TNM staging system of the American Joint Committee on Cancer.

tumors (0.72+0.24 and 0.60+0.28 cm, respectively, p=0.003),  dental and nonincidental groups [49 (55.7 %) and 66 (58.9 %), re-
more frequent LN metastasis [36 (31.3%)and 11 (11.9%), respec-  spectively, p=0.685]; The RAl activity dose was also similar between
tively, p=0.001], and a larger proportion of TNM stage Il classifica- ~ the groups (82.2 £32.5 and 91.8 +33.8 mCi, respectively,
tion[11(9.6%) and 1 (1.1%), respectively, p=0.009]. No difference ~ p=0.144).

in the proportion of RAI prescription was observed between inci-
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Clinical outcomes and lymph node metastasis
predictors

The DRS afterinitial treatment was defined in 224 patients (> Table 1),
with an excellent response observed in 130 (58.0 %) patients, indeter-
minate response in 74 (33.0%), biochemical incomplete response in
10 (4.5%), cervical structural incomplete response in 9 (4.0 %), and
distant structural incomplete response in 1 (0.4 %). The patient with
M1, classified as ATA high-risk, was a 40-year-old male with a 0.4cm
(larger nodule) multicentric tumor, who presented lateral cervical LN
and distant lung metastasis.

After a median follow-up of 5.5 years (P25-P75 2.6-9.7), the DRS
at last follow-up of the cohort was defined for 233 patients: excel-
lent response was observed in 147 (63.1 %) patients, indeterminate
response in 66 (28.3 %), biochemical incomplete response in 11
(4.7 %), cervical structural incomplete response in 8 (3.4 %), and dis-
tant structural incomplete response in only 1 (0.4 %). > Fig. 1 depicts
the patients’ DRS evolution between initial response to treatment
and at last follow-up. During this period, 27 (12.0 %) patients im-
proved their DRS status, 185 (82.5 %) remained in the same stratum,
and 12 (5.3 %) worsened DRS status. Among the 233 patients with
DRS stratification at last follow-up, 109 (46.7 %) underwent TT only
and 122 (52.3 %) underwent TT with lymphadenectomy. Persistent
disease was observed in 5 (4.6 %) patients of the TT only group and
in 14 (11.4%) of the TT with lymphadenectomy group, whereas an
excellent or indeterminate response was observed in 104 (95.4 %)
and 108 (88.5 %) patients of these groups, respectively.

The characteristics and tumor features of the 20 patients with
persistent disease — incomplete biochemical, cervical structural in-
complete, and distant structural incomplete responses — are listed
in the Supporting Information Table 1S. Predictors of persistent
disease at univariate analysis for the 20 patients with this classifi-
cation at last follow-up included male sex (p=0.041), LN metasta-
sis (p<0.001), more advanced ATA risk stratification system classi-

6-12 months

ATA Risk Stratification (n®) | ———"""—

Dynamic risk stratification after
initial treatment (n°)

fication (p<0.001), and persistent disease after initial treatment
(p<0.001) (> Table 2). No difference in RAI activity was observed
between patients with excellent orindeterminate response versus
persistent disease. No differences in DRS were observed between
the incidental and the nonincidental diagnosis groups. Regarding
nodal dissemination, younger age at diagnosis (p<0.0001), male
sex (p<0.001), and multicentricity (p =0.048) were associated with
higher rates of LN metastasis (Table 2S).

In multivariate analysis — regarding sex, age, tumor size, multi-
centricity, LN metastasis, and type of diagnosis - LN metastasis
(p=0.004; RR=4.48, 95% ClI 1.6-12.3) and multicentricity
(p=0.039; RR=2.42,95% Cl 1.04-5.6) remained as predictors of
persistent disease (> Table 3). Nonincidental diagnosis was asso-
ciated with a tendency of persistency of the disease (p=0.078;
RR=2.19,95% C1 0.91-5.26), as well as younger age (p=0.089;
RR=1.05,95% C1 0.99-1.11). Predictors of LN metastasis in the
multivariate models included male sex (p<0.001; RR=2.30, 95 %
Cl 1.51-3.52), younger age (p<0.001; RR=1.03,95% CI 1.01-
1.04) and nonincidental diagnosis (p=0.010; RR=2.17,95% CI
1.20-3.92). Each reduction in 1 year in age was associated with an
increased risk of 3% for LN metastasis. » Fig. 2 depicts the distri-
bution of LN metastasis in different age groups.

Surgical complications

A total of 20 (7.8 %) patients developed permanent Hypo-PT, and
14 (5.4 %) suffered from PSVD. Any long-term surgical complica-
tion, occurred in 31 (12.1 %) patients, and three patients suffered
from both permanent Hypo-PT and PSVD. Notably, there was a ten-
dency to more long-term surgical complications in the noninciden-
tal diagnosis thanin the incidental diagnosis group (15 (13.5%) and
5 (5.6 %), respectively, p=0.062). LN resection data was available
for 216 patients. Permanent Hypo-PT was more frequent in pa-
tients who underwent LN resection compared to those who did not

Dynamuic risk stratification at last
follow-up (n°)

Indeterminate
Response (74)

Indeterminate
Response (62)

Biochemical

Respo::se 9

: Biochemical
ATA Rz;:pon;e(‘m)
Intermediate
Risk (72)

scale 5.5 years

o )
2000 20n 6n

(median total follow-up)

[ DRS Better
(@8 DRS Stable
I DRS Worse

> Fig. 1 Evolution of 224 PTMC patients stratified by ATA risk for recurrence and dynamic response to therapy, both at initial treatment and at last
follow-up. Line’s trajectory represents patient evolution and thickness represents the number of patients. ATA: American Thyroid Association, DRS:

Dynamic risk stratification.
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> Table 2 Univariate analysis of predictors of persistent disease.

Disease Status

Excellent| Persistent p
Indeterminate  disease
(n=213) (n=20)
Male - n (%) 28 (13.1) 6(30.0) 0.041
Age at diagnosis (years) 49.1+£12.7 42.6+14.3 0.110
Tumor size (cm) 0.69+0.25 0.60+0.25 0.659
Multicentricity - n (%) 61 (28.6) 9 (45.0) 0.135
Nodal metastasis - n (%) 44 (20.7) 12 (60.0) <0.001
TNM AJCC stage - n (%) 0.133
| 200 (93.9) 17 (85.0)
Il 13 (6.1) 3(15.0)

American Thyroid Association Risk Stratification System <0.001
2009 - n (%)

Low 151 (70.9) 5 (25.0)
Intermediate 62 (29.1) 14 (70.0)
High 0(0.0) 1(5.0)

Radioiodine use - n (%) 132 (62.0) 13 (65.0) 0.388
Radioiodine activity (mCi) 86.9+34.2 89.8+39.6 0.775

Dynamic response to therapy after initial treatment - n (%) <0.001

Excellent 128 (60.1) 2(10.0)

Indeterminate 72 (33.3) 3(15.0)
Biochemical incomplete 4(1.9) 6(30.0)
response
Cervical structural 3(1.4) 6(30.0)
incomplete response
Distant structural 0(0.0) 1(5.0)
incomplete response

Unknown 7(3.3) 2(10.0)
Nonincidental diagnosis 96 (45.1) 8(40.0) 0.883
-n (%)

Data are shown as number (%), mean £ SD and median (P25-P75).
ATA: American Thyroid Association; TNM/AJCC: TNM staging system of
the American Joint Committee on Cancer.

(14(10.8%)and 2 (2.3 %), p=0.02), but no association of LN resec-
tion with PSVD [6 (4.8 %) and 5 (5.9 %), p=0.72] or any surgical
complication [18 (14.3 %) vs 8 (9.4%), p=0.291] was observed.

Discussion and Conclusions

We studied a cohort of patients with PTMC who underwent thy-
roidectomy at the Brazilian public health system. Among the 1091
PTC patients of our cohort, we found a PTMC proportion similar to
the literature report [24]. Moreover, we observed that 30.4 % of
them presented multicentric disease and 24.5 % had LN metastasis
at diagnosis. Anotherinteresting finding is that most of the patients
were disease-free after a median follow-up of 5.5 years.

> Table 3 Multivariate analysis of predictors of lymph node metastasis
and persistent disease.

RR [95% Cl] p
Predictors of lymph node metastasis?
Male sex 2.30[1.51-3.52] <0.001
Age at diagnosis (years) 0.97 [0.96-0.99] <0.001
Tumor size 0.60 [0.93-1.14] 0.599
Multicentricity 1.00 [0.62-1.62] 0.970
Nonincidental diagnosis 2.17 [1.20-3.92] 0.010
Predictors of persistent disease®
Male sex 1.75[0.59-5.15] 0.304
Age at diagnosis (years) 0.95[0.90-1.01] 0.089
Tumor size 0.82 [0.64-1.06] 0.135
Multicentricity 2.42[1.04-5.60] 0.039
Nodal metastasis 4.48 [1.60-12.30] 0.004
Nonincidental diagnosis 2.19[0.91-5.26] 0.078

2 A total of 179 patients with complete available variables were included
for this analysis. b A total of 168 patients with complete available
variables were included for this analysis. Cl: confidence interval; RR:
Relative risk.

Lymph Node Metastasis

52.2%
30.9%

9.8%
<30 years 31-59 years 260 years
(n=23) (n=152) (n=41)
Age

>Fig.2 Percentage of lymph node metastasis stratified by age groups.

The LN is the main site of metastasis of PTC. In our PTMC cohort
we observed in multivariate analysis that nonincidental diagnosis,
male sex and younger age were predictors of LN metastasis. This is
consistent with previous reports that found male sex, multicentri-
city, and younger age to be associated with LN metastasis [25].
Younger age is usually associated with more advanced PTMC dis-
ease [26,27]. In accordance with this observation, we found an as-
sociation of younger age with nodal dissemination, but not with
worse treatment response. Interestingly, in published AS strategies,
younger age is the most significant predictor of tumor growth and
development of LN metastasis [27]. All these data point to a pattern
of more extensive and progressive disease in younger patients.
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Most PTMC patients were classified as excellent response after
the initial treatment and at last follow-up. DRS status remained sta-
ble over time for most patients, while some demonstrated status
improvement and very few progressions of disease. These findings
support the long-term excellent prognosis of PTMC tumors in dif-
ferent healthcare scenarios. Both ATA risk classification (p =0.006)
and DRS at initial treatment (p<0.001) were predictors of excel-
lent response in the last follow-up, reassuring these tools as useful
methods for PTMC management. Multifocality and LN metastasis,
were associated with persistent disease at last follow-up. Although
associated with larger tumors and lymph node dissemination in our
cohort, nonincidental diagnosis was not associated with worse re-
sponse to treatment, a finding that may be due to underpower. No-
tably, a recent meta-analysis found significative higher risk of re-
currence in nonincidental PTMC [28]. In our study, we observed
3.8 % of structural persistent disease at last follow-up (3.4 % cervi-
cal) in our cohort, and available reports of structural persistence/
recurrence range from 1to 6% [24,29].

We also observed high rates of surgical complications, repre-
sented by permanent Hypo-PT and PSVD, totaling 12.1% of any
adverse event in these patients. These surgical complications have
been associated with increased treatment costs within the health
system [12] and worse quality of life outcomes [13], especially for
permanent Hypo-PT regarding the former (due to costs of exams,
hospital outpatient and inpatient visits, and pharmacological treat-
ment) and voice disturbance regarding the latter. Since these are
key factors in treatment decision-making [30], we further encour-
age physicians to consider local surgical complication rates to per-
form patient-shared and patient-centered decisions in PTMC diag-
nosis, aiming for better quality of life outcomes and healthcare
costs.

In this scenario of excellent clinical PTMC outcomes, AS emerg-
es as a safe and effective option for selected cases [10, 11]. Miyauchi
et al. demonstrated in a low-risk PTMC cohort the good prognosis
of these tumors when managed with AS. Tuttle et al. also expand-
ed this finding to PTC with a size up to 1.5cm. These cohorts and
others have shown that a minority of these patients evolve to sur-
gery due to disease progression, and in these cases, despite post-
ponement of the surgical treatment, oncological outcomes were
excellent and non-different from immediate surgery management
[27,31]. In addition, AS can effectively reduce adverse events re-
lated to the management of these generally indolent tumors [32].
This is especially significant in a healthcare scenario containing a
large proportion of PTMC cases and a significant risk associated
with surgical treatment, such as ours. Patient selection to this ap-
proach, however, would demand careful evaluation due to the ex-
pressive rates of LN metastasis in this population - an exclusion cri-
terion to this strategy — which is especially important in males and
young patients. Since most AS cohorts were conducted in high-re-
source settings, Latin-American patients’ acceptability and engage-
ment on AS strategy should also be considered and clarified during
treatment for a shared decision-making [33].

Some limitations of our study should be acknowledged. Due to
its retrospective nature, inherent bias may be present. Moreover,
since only patients of a single thyroid cancer reference center were
studied, selection bias cannot be ruled out. Our institution repre-
sents a real-ground clinical practice in Latin America — where data

is still needed to understand PTMC patient presentation and evo-
lution. To our knowledge, this is the first Latin American cohort that
comprised PTMC patient profile, tumor characteristics, DRS both
afterinitial treatment and long-term, and adverse events associat-
ed with treatment. Due to the historic nature of the cohort, which
comprises a period from 2000 to 2019, many patients were treat-
ed following previous protocols - 245 patients underwent TT and
only 2 underwent lobectomy, with a substantial portion receiving
RAI therapy (60.9 %). These modalities of treatment for PTMC are
considered overtreatment in the light of most recent evidence and
guidelines for this tumor management. As we are a regional refer-
ence center for Thyroid Cancer, many patients are referred to our
institution after the initial surgery. Decisions regarding cervical
lymph node dissection were made at the discretion of the surgical
team at the institution where the procedure was performed, which
could be a factor that contributed to overtreatment. Additionally,
given that a significant portion of our cohort was operated outside
our institution, perioperative clinical, ultrasonographic and patho-
logical information is not consistently available. This especially ap-
plies to type of diagnosis - incidental or nonincidental, which was
not available for 50 patients of the cohort - perioperative US data,
and pathological micro/macroinvasion. Although less aggressive
treatment approaches have already been demonstrated as equally
effective alternatives in selected cases, aggressive treatment ap-
proaches remain common worldwide. TT is still extensively over-
used, being the treatment modality in up to 80 % of tumors <2cm;
RAI therapy, with current limited indications by the ATA 2015 guide-
lines, persists widely used in patients with low-risk disease [34].
Considering that up to 80 % of recurrences occur during 3-5 years
afterinitial treatment, our median follow-up of 5.5 years seems ad-
equate to evaluate long-term disease status [35].

In conclusion, we found a significant proportion of PTMCin a
DTC cohort from a tertiary public hospital in Brazil. The PTMC ex-
cellent outcomes occurred despite type of diagnosis, and at the ex-
pense of high rates of surgical complications. Since nonincidental
diagnosis, male sex, and younger age were predictors of LN metas-
tasis (which, in turn, is a predictor of persistent disease) we believe
that this group of patients must be evaluated more carefully before
AS be considered. Comprehensive consideration of tumor and pa-
tient profile, treatment prognosis, and treatment-related adverse
effects should, altogether, be considered and conveyed during the
shared decision-making process with PTMC patients.
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