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Background: Total thyroidectomy is the standard initial surgery for differentiated thyroid carcinoma (DTC), 
but the extent of the thyroidectomy remains controversial. Thyroid lobectomy (TL) has been widely used in 
eastern countries; however, its use has not been generalized in western countries, including Spain. Our aims were 
to analyse the clinical outcome of a multicentre nation-wide cohort of DTC patients treated by TL and to assess 
the proportion of patients who required completion of the thyroidectomy and who presented disease recurrence.
Methods: We retrospectively analyzed patients who underwent TL for DTC and were followed-up for  
≥12 months. We collected demographic, clinical, and histopathological data. Dynamic risk stratification (DRS) 
was performed at 12 months and at last visit.
Results: One hundred and sixty-four patients (128 women, mean age 50.8 years, median follow-up  
45.4 months) from 9 hospitals were included. There were 158 cases of papillary and 6 of follicular thyroid 
carcinoma (FTC). Remission of the disease (excellent response) was shown in 71.6% of the patients 
at 12 months and in 74.4% at the end of follow-up. At that time, there were 34 patients (20.7%) with 
indeterminate response, 6 (3.7%) with biochemical incomplete response, and 2 (1.2%) with structural 
incomplete response. Completion of the thyroidectomy was necessary in 8 patients (4.9%), but only 3 of 
them (1.8%) had disease recurrence.
Conclusions: These results, obtained in real clinical practice, suggest that TL is a safe operative option 
for selected patients with DTC and that the intensity of the treatment must be tailored according to the 
presurgical tumor-associated risk, in line with a personalized medicine.
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Introduction

For many years, total thyroidectomy with or without 
radioiodine ablation has been the standard treatment for 
most patients with differentiated thyroid carcinoma (DTC). 
However, recently different studies have shown that less 
aggressive surgical interventions can be a valid alternative in 
low-risk patients, without impacting overall survival (1-4).

Diverse investigators consider that thyroid lobectomy 
(TL) is an adequate approach for a large proportion of 
patients with papillary (PTC) (5-8) and follicular thyroid 
carcinoma (FTC) (9,10). The last version of the American 
Thyroid Association (ATA) guidelines (11) recognizes that 
the extent of initial thyroid surgery probably has little 
impact on disease-specific survival in properly selected low- 
to intermediate-risk patients and endorses TL as initial 
surgical therapy for DTCs up to 4 cm in the absence of 
lymph node involvement and extrathyroidal extension, 
although it recommends that this treatment decision be 
made by a multidisciplinary team. In countries such as Japan 
or Korea (8,12,13) TL has been the mainstay of primary 
surgery for DTC, however, in western countries, including 
Spain, this procedure has not been widely used (14,15).

In the present study, we set out to analyze the clinical 
outcomes of a nationwide multicenter cohort of patients 
with DTC, treated by TL, to assess the results of therapy 
using the modified dynamic risk stratification (DRS) criteria 
(16,17), and to quantify the proportion of patients who 
required completion of thyroidectomy and who exhibited 
tumor recurrence. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/gs-20-712).

Methods

Patients

We retrospectively studied patients who underwent TL for 
DTC. The following inclusion criteria were considered: 
surgical intervention performed in a surgical department of 
the participating hospital, available histological record, and 
duration of follow-up ≥12 months after surgical treatment. 
Patients with any of the following criteria were excluded: 
age <18 years at the time of diagnosis, histology other 
than DTC, clinically evident local or distant metastasis 
at the time of initial diagnosis, absence of histological 
report, follow-up time <12 months, and absence of clinical 
and analytical data in the patient’s medical record. Data 
collection was carried out in the participating hospitals 

between 2017 and 2019. The criterion for TL was based 
on the decision of the attending multidisciplinary team 
based on the ATA 2015 guidelines recommendations (11).

This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the board of directors of the Thyroid Area 
of the Spanish Society of Endocrinology and Nutrition 
(TiroSEEN) and the ethics committee of the Hospital 
Universitario Ramón y Cajal (Madrid) (Acta 334, 27/11/17). 
After approval, all TiroSEEN members were invited to 
participate. Since this is a non-intervention and exclusively 
retrospective analysis of data from routine clinical 
practice, the informed consent of the patients has not been 
considered necessary.

Study design

A data collection document was designed that included 
the following information: demographic and clinical data 
(hospital, sex, age, family history of thyroid cancer and 
preoperative diagnosis); histopathological data (histology 
type, tumor size, multifocality, invasiveness, incidental 
finding, extrathyroidal extension, presence of chronic 
autoimmune thyroiditis in non-tumor thyroid); initial 
risk classification (TNM classification and ATA risk 
of recurrence); follow-up data (duration of follow-up, 
ultrasound data, serum thyroglobulin (Tg) concentration, 
thyroglobulin antibody (TgAb) titer; DRS at 12 months and 
at the end of follow-up); and finally, the need to complete 
thyroidectomy and the presence or absence of thyroid 
cancer in the second surgery. The follow-up period was 
considered until the last visit date or, when appropriate, 
until the date of completion thyroidectomy.

Classification of patients

For the initial classification of patients, we used the TNM 
staging system according to the criteria of the American 
Joint Committee on Cancer (AJCC/UICC), 8th ed. (18). 
For the initial classification of the risk of recurrence, 
the ATA 2009 criteria were used, with the modifications 
proposed in 2015 (11).

To assess the response to therapy, the DRS was used 
both at 12 months and at the end of follow-up. Four types 
of response were considered (16,17,19): excellent (stable Tg 
level <30 ng/mL and negative TgAb and negative imaging), 
biochemical incomplete (Tg >30 ng/mL or increasing Tg 
levels or increasing TgAb levels and negative imaging), 
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structural incomplete (evidence of disease regardless of Tg 
or TgAb), and indeterminate response (nonspecific findings 
on imaging studies or TgAb levels stable or declining in 
the absence of structural disease). For the comparison of 
patients, two groups were considered: in remission (excellent 
response), and not cured (any other type of response).

Laboratory and imaging tests

In this retrospective study, data from the analytical and 
imaging tests performed in the usual clinical practice 
of the participating hospitals were collected. Although 
the protocols of each center were not identical, in most 
patients, laboratory (serum Tg and TgAb) and imaging 
tests (neck ultrasound) were performed every 3–6 months 
for the first year and then annually or every 2 years. 
Serum Tg and TgAb levels were quantified according 
to the standard methods used in the clinical laboratories 
of each participating hospital. The most commonly 
used equipments for Tg measurement were Immulite 
(Siemens), Cobas (Roche) and Access (Beckman), with 
functional sensitivities between 0.1 and 0.9 ng/mL. For 
the quantification of TgAb, the most used appliances were 
Immulite and Advia Centaur (Siemens), Cobas (Roche), 
Access (Beckman) and Architect (Abbott). The cutoffs for 
TgAb positivity were different in the several employed 
assays, ranging between 4 and 60 mU/L in the participating 
hospitals. Given the diversity of methods, only the presence 
of positive or negative TgAb values was considered. In 
patients with positive TgAb, the serum Tg value was not 
considered.

For ultrasound assessment during follow-up, the 
presence of nodules was considered when they were  
>5 mm. Nodular growth was defined as an increase of 
more than 20% in two dimensions. The following signs of 
suspicion were contemplated: microcalcifications, marked 
hypoechogenicity, irregular margins or absence of halo, 
shape taller than wide in cross sectional imaging, and 
central vascularization (20,21). In the evaluation of the 
lymph nodes, the following signs of suspicion were taken 
into account: long/short axis index <2.0, focal or diffuse 
hyperechogenicity, micro- or macrocalcifications, cystic 
changes and loss of the fatty hilum (22).

Statistical analysis

Quantitative data are expressed as mean ± SD for variables 

with normal distribution and as median (interquartile 
range) for non-parametric data. Adjustment to normal 
distribution was tested by the Kolmogorov-Smirnov test. 
Categorical variables are described as ratios or percentages. 
For comparison of means, the Student’s t-test and Mann 
Whitney U tests were used, as necessary. For ratio 
comparisons, the chi-square test or Fisher’s exact test was 
used. Differences were considered significant when P<0.05.

Results

Studied patients

Nine researchers from TiroSEEN agreed to participate 
in the study. Of the 199 patients contributed to the study, 
35 were eliminated for the following reasons: duration of 
follow-up <12 months (19 patients), histology different from 
DTC (7 patients), absence of clinical data during follow-up 
(7 patients) and absence of histological report (2 patients).

One hundred and sixty-four patients (128 women) were 
included in the study (Table 1). Of the 158 cases with PTC, 
the majority presented the classic (97 cases) or follicular (39 
cases) variants. The 6 patients with FTC were minimally 
invasive follicular thyroid cancers without angioinvasion. 
Age was significantly higher in men (55.5±13.0 vs. 49.5± 
15.1 years, P<0.05). Duration of follow-up was shorter in men 
than in women, but without reaching statistical significance 
[34.8 (20.4–55.9) vs. 47.2 (24.1–70.7) months, P=0.132]. All 
the other clinical and histopathological characteristics that 
appear in Table 1, were similar in both sexes.

DRS

The different types of response in the DRS and their 
changes between 12 months and the end of follow-up are 
depicted in Figure 1 and Table S1. In the 148 patients who 
underwent DRS at 12 months, excellent response was 
observed in 106 (71.6%) and presence of disease (any other 
response) in 42 (28.4%). Comparison of both groups of 
subjects showed that the latter were older (54.9±14.3 vs. 
49.5±4.4 years, P<0.05), and had a higher proportion of 
chronic lymphocytic thyroiditis (47.6% vs. 17.9%, P<0.01) 
and nodules in the remaining thyroid lobe (47.6% vs. 
24.5%, P<0.05). There were no differences in other clinical 
or histopathological characteristics (Table S2).

At last visit, 122 of 164 patients (74.4%) were in 
remission and 42 (25.6%) were not in remission. Patients 
with persistent disease exhibited a higher proportion 
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Table 1 Clinical and histopathological characteristics of the studied patients

Characteristics All (n=164) Females (n=128) Males (n=36) P

Age, years 50.8±14.8 49.5±15.1 55.5±13.0 0.021

Duration of follow-up, months 45.4 (23.4–67.1) 47.2 (24.1–70.7) 34.8 (20.4–55.9) 0.132

Family history of thyroid cancer 8 (5.0) 6 (4.7) 2 (5.6) 1.000

Histological type 1.000

Papillary 158 (96.3) 123 (96.1) 35 (97.2)

Follicular 6 (3.7) 5 (3.9) 1 (2.8)

Tumor size, cm 0.4 (0.2–0.7) 0.40 (0.25–0.70) 0.33 (0.20–0.79) 0.638

Location 0.836

Right 97 (59.1) 75 (58.6) 22 (61.1)

Left 64 (39.0 51 (39.8) 12 (36.1)

Isthmus 3 (1.8) 2 (1.6) 1 (2.8)

Chronic lymphocytic thyroiditis 42 (25.6 37 (28.9) 5 (13.9) 0.084

Multifocality 0.687

Unifocal 156 (95.1) 121 (94.5) 35 (97.2)

Multifocal 8 (4.9) 7 (5.5) 1 (2.8)

Incidental 127 (77.4) 97 (75.0) 30 (83.3) 0.378

Extrathyroidal extensión 0 (0) 0 (0) 0 (0) 1.000

TNM 0.267

T1a 153 (93.3) 119 (93.0) 34 (94.4)

T1b 5 (3.0) 3 (2.3) 2 (5.6)

T2 6 (3.7) 6 (4.7) 0 (0)

Central lymph node dissection 5 (3.0) 4 (3.1) 1 (2.8) 1.000

Central lymph node metastasis 2 (1.2) 1 (0.8) 1 (2.8) 0.396

Risk of recurrence ATA 2015 1.000

Low 159 (97.0) 124 (96.6) 35 (97.2)

Intermediate 5 (3.0) 4 (3.1) 1 (2.8)

Nodules at remnant lobea 52 (31.7) 41 (32.0) 11 (30.6) 1.000

Size of the largest nodule in remnant lobe, cmb 1.0 (1.6–1.3) 1.0 (0.6–1.3) 0.9 (0.8–1.3) 0.343

Data are the mean ± SD or the median (interquartile range) for quantitative variables, and the number (percentage) for categorical variables. a, 
data available in 163 patients (127 women and 36 men); b, data available in 44 patients (35 women and 9 men). TNM, AJCC 8th Edition 
TNM Classification for Differentiated Thyroid Carcinoma; ATA, American Thyroid Association.

of chronic autoimmune thyroiditis demonstrated in 

histopathological study than patients in remission (42.9% 

vs. 19.7%), with no other significant differences in the 

clinical and histopathological data summarized in Table 2.

Persistent disease at the end of follow-up

At the end of follow-up, there were 34 patients with 
indeterminate response (31 PTC and 3 FTC) (Figure S1). 
The criteria for this response were the presence of TgAb (18 
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Figure 1 Dynamic risk stratification performed 12 months after thyroid lobectomy (148 patients) and at the end of the follow-up period, 
indicating the changes in response between one time and another.
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Table 2 Comparison of patients at the end of the follow-up period classified according to absence (excellent response) or presence of disease (any 
other type of response)

Characteristics No. Excellent response (n=122) Any other response (n=42) P

Age, years 164 49.9±14.4 56.3±15.7 0.173

Duration of follow-up, months 164 46.4 (24.2–67.6) 40.9 (22.1–73.4) 0.862

Gender 164 0.517

Female 97 (79.5) 31 (73.8)

Male 25 (20.5) 11 (26.2)

Histological type 164 0.176

Papillary 119 (97.5) 39 (92.9)

Follicular 3 (2.5) 3 (7.1)

Tumor size, cm 164 0.4 (0.25–0.7) 0.4 (0.2–0.7) 0.875

Chronic lymphocytic thyroiditis 164 24 (19.7) 18 (42.9) 0.004

Multifocality 164 1.000

Unifocal 116 (95.1) 40 (95.2)

Multifocal 6 (4.9) 2 (4.8)

Incidental 164 90 (73.8) 37 (88.1) 0.058

Central lymph node dissection 163 3 (2.5) 2 (4.8) 0.604

Risk of recurrence ATA 2015 164 0.330

Low 117 (95.9) 42 (100.0)

Intermediate 5 (4.1) 0 (0)

Nodules at remnant lobe 163 34 (28.1) 18 (42.9) 0.086

Size of the largest nodule in remnant lobe, cm 44 0.95 (0.6–1.3) 0.95 (0.6–1.5) 0.476

Data are the mean ± SD or the median (interquartile range) for quantitative variables, and the number (percentage) for categorical 
variables. ATA, American Thyroid Association.
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Table 3 Main characteristics of patients with biochemical incomplete and structural incomplete response at the end of the follow-up period

No. Sex
Age 

(years)
Nodules at 

remnant lobe
Pathology

Primary tumor 
size (cm)

Incidental
Nodules at 
follow-up

Growth in 
follow-up

Thyroidectomy 
completion

Tg  
(ng/mL)

TgAb

Biochemical incomplete response

1 F 78 Yes PTC 3.0 No Yes No No 35.8 Neg

2 F 34 No PTC 0.2 Yes No N.A. No 39.2 Neg

3 F 42 No PTC 0.3 Yes No N.A. No 48.3 Neg

4 F 45 No PTC 0.3 Yes Yes Yes Yes 54.9 Neg

5 F 32 Yes PTC 0.4 No Yes No No 163.0 Neg

6 M 76 Yes PTC 1.0 Yes Yes No No 170.0 Neg

Structural incomplete response

7 M 37 Yes PTC 0.4 Yes Yes No Yes 3.2 Pos

8 F 44 No PTC 0.4 Yes No N.A. Yes 8.0 N.A.

No., patient number; F, female; M, male; PTC, papillary thyroid carcinoma; Tg, thyroglobulin; TgAb, thyroglobulin antibodies; N.A., not 
available; Neg, negative; Pos, positive.

patients with PTC), ultrasound criteria (11 patients, 9 PTC 
and 2 FTC) and both criteria (5 patients, 4 PTC and 1 
FTC). There were 6 patients with biochemical incomplete 
response (5 women, ages 32–78 years), all of them with 
PTC (size 0.2–3.0 cm) and Tg concentrations between 35.8 
and 170.0 ng/mL. Four of these patients had nodules in the 
remnant lobe during follow-up, but only 1 showed growth. 
Thyroidectomy was completed in only one patient (Table 3).  
Of the 2 patients with structural incomplete response  
(Table 3), one had nodules during follow-up without 
growing. Thyroidectomy was completed in both.

Ultrasound examinations

During follow-up, ultrasound tests showed nodules in the 
remnant contralateral thyroid lobe in 60 patients (36.6%) 
and absence of nodules in 102 (62.2%). This information 
was not available in 2 patients (1.2%). Of the 60 patients 
with nodules only 18 experienced growth. Of these, the 
thyroidectomy was completed in 3 patients without the 
finding of cancer in the specimen. Four thyroidectomy 
completions were performed in the 42 patients without 
nodular growth. Of these, tumor recurrence was observed 
in 2 cases. A further thyroidectomy was performed in one 
subject from the group of 102 patients without nodules 
during follow-up, also resulting in tumor recurrence  
(Figure S2). Table 4 shows the comparison of patients with 
and without nodular growth. We did not find any significant 
difference between both groups.

Thyroidectomy completion

Table 5 summarizes the characteristics of the 8 patients 
(4.9%) in whom the thyroidectomy was completed  
(5 women, ages 20–67 years). All cases were incidental 
PTCs with sizes 0.2–2.0 cm. Seven exhibited nodules 
during follow-up and growth was observed in 3. The 
reasons for completing thyroidectomy were suspicious 
nodules in 4 patients, suspicious lymph nodes in one 
patient, nodular growth in one patient, and elevated Tg 
in one patient. In one patient with excellent response, 
thyroidectomy was completed due to the diagnosis of 
primary hyperparathyroidism with surgical criteria. Fine 
needle aspiration cytology was available in 5 patients before 
thyroidectomy completion. Results confirmed malignancy 
in two of these patients.

Only 3 patients (1.8%) showed thyroid cancer in the 
pathological specimen. The site of recurrence was the 
residual contralateral lobe in all 3 cases. One of them also 
had a recurrence in the central compartment. None had 
recurrence in the bed of the previously excised lobe or in 
the lateral compartment. No patient died during the follow-
up period.

Discussion

Results of the present multicenter study show a favorable 
evolution of patients with DTC treated with TL. Most 
of them (71.6%) achieve an excellent response one year 
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Table 4 Comparison of 60 patients with thyroid nodules during follow-up classified according to growth pattern

Characteristics n Stable in size (n=42) Growth (n=18) P

Age, years 60 58.4±14.5 51.6±14.7 0.105

Time of follow-up, months 45.9 (25.4–61.9) 62.8 (40.7–122.6) 0.051

Gender 60 0.736

Female 32 (76.2) 15 (83.3)

Male 10 (23.8) 3 (16.7)

Histological type 60 1.000

Papillary 40 (95.2) 17 (94.4)

Follicular 2 (4.8) 1 (5.6)

Chronic lymphocytic thyroiditis 60 11 (26.2) 8 (44.4) 0.227

Risk of recurrence ATA 2015 1.000

Low 41 (97.6) 18 (100.0)

Intermediate 1 (2.4) 0 (0)

DRS at last visit 60 0.076

Excellent response 27 (64.3) 6 (33.3)

Biochemical incomplete response 3 (7.1) 1 (5.6)

Structural incomplete response 1 (2.4) 0 (0)

Indeterminate response 11 (26.2) 11 (61.1)

Positive TgAb 57 14 (35.0) 7 (41.2) 0.767

Completion thyroidectomy 60 0.419

No 38 (90.5) 15 (83.3)

Yes 4 (9.5) 3 (16.7)

Tumor recurrence 7 0.429

No 2 (50.0) 3 (100.0)

Yes 2 (50.0) 0 (0)

Data are the mean ± SD or the median (interquartile range) for quantitative variables, and the number (percentage) for categorical 
variables. n, number of subjects; ATA, American Thyroid Association; TgAb, thyroglobulin antibodies; DRS, dynamic risk stratification.

after the hemithyroidectomy and even a higher percentage 
(74.4%) have no evidence of disease at the end of follow-
up. Furthermore, at this time, only 1.2% of patients showed 
evidence of structural disease.

Of the 42 uncured patients, 34 had indeterminate 
response, in most cases owing to the presence of TgAb. It 
is known that, after thyroidectomy, most of patients with 
TgAb exhibit a decrease of the titer of these antibodies or 
become negative throughout the follow-up (23). However, 
patients with TL have remnant thyroid tissue and this is a 
limitation for decreasing TgAb levels. Six patients exhibited 

biochemical incomplete response and only one need surgery 
to complete thyroidectomy according to this criterion. It 
is also known that many of these patients spontaneously 
evolve to no evidence of disease, and only 31% develop 
structural disease (17). Finally, in the 2 patients with 
structural incomplete response, it was decided to complete 
the thyroidectomy with the expected finding of tumor 
recurrence.

According to ATA guidelines recommendations, most of 
the patients of this Spanish cohort were low risk, unifocal, 
and without lymph node involvement. There were no cases 
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of extrathyroidal extension. One third had nodules in the 
contralateral lobe, although this is not a contraindication for 
TL. In fact, according to current recommendations, TL is 
sufficient for small, unifocal and intrathyroidal carcinomas 
in those patients with no history of craniocervical 
radiotherapy, family history of thyroid cancer, or clinically 
detectable lymph node metastases (11,14). In the case of 
patients with minimally invasive FTC, 6 cases in our series, 
hemithyroidectomy is indicated in patients younger than  
45 years of age, with tumor size <4 cm, and without vascular 
invasion, lymph node involvement or distant metastases (9).

We did not find significant differences between cured 
and non-cured patients at the end of follow-up, with the 
exception of a higher proportion of chronic lymphocytic 
thyroiditis in non-cured patients. This may be related 
to the fact that the presence of TgAb is a criterion for 
indeterminate response and lymphocytic thyroiditis is 
associated to the presence of these antibodies.

A remarkable fact is that only 8 of 164 (4.9%) patients 
underwent second operation to complete thyroidectomy 
and, of these, in only 3 (1.8%) the tumor recurrence was 
confirmed. This is in agreement with previous studies that 
have shown completion thyroidectomy rates as low as 10% 
and locorregional rates <4% following LT (24).

Different authors have shown that the recurrence rate 
and overall survival of patients with low-risk DTC are not 
modified by the use of a more or less extensive surgical 
technique (2,13,25). A study that used the NCDB (National 
Cancer Database) and included 61,775 patients with PTC 
of 1–4 cm, of which 54,926 underwent total thyroidectomy 
and 6,849 TL, showed a similar overall survival in both 
groups even after adjustment for demographic, clinical and 
pathologic factors (3). Other large epidemiological studies 
have yielded similar results (2,26).

However, in a low-mortality disease such as DTC, it 
is essential to analyze, not only survival, but also the risk 
of recurrence. In a cohort of 2014 patients with papillary 
thyroid microcarcinoma (PTMC), after a propensity score 
matching, TL and total thyroidectomy were associated 
with similar long-term rates of death and recurrence (13). 
In another study in 889 patients with intrathyroid DTC, 
pT1-T2, no differences were found in overall survival 
or local or regional recurrences between those treated 
with TL (41%) or total thyroidectomy (59%) (10). The 
study by Kim et al. (27), in a group of 8,676 patients with 
PTMC, showed that total thyroidectomy reduced the risk 
of locoregional recurrence, but not that of recurrence 
outside the contralateral remnant lobe, except in multifocal 
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cases. Nevertheless, other researchers did not find a higher 
rate of locoregional recurrences in multifocal PTCs 
treated with TL compared to those treated with total 
thyroidectomy (8,28). In any case, given that recurrence 
in the remnant lobe can be adequately managed with the 
completion of the thyroidectomy, TL appears to be a 
reasonable option in patients with PTMC with or without 
multifocality. Furthermore, the rate of complications, 
including hypoparathyroidism and recurrent nerve palsy, 
has been shown to be higher in patients treated with total 
thyroidectomy compared to those undergoing TL (4,8,29). 
Lastly, supporting the safety of a less aggressive surgical 
approach in low-risk patients, two recent meta-analyses 
(30,31) have shown no statistically significant differences 
for recurrence rates, overall survival and disease-specific 
survival in low-risk DTC treated by total thyroidectomy 
or TL.

The ultrasound changes of the patients also deserve 
a comment. So far, ultrasound follow-up of patients 
with TL has been scarcely studied and there are no 
recommendations on its frequency of use. In our series, 
only 60 patients exhibited nodules during their follow-
up and, of these, only 18 showed growth. Only 2 tumor 
recurrences were detected in the group of patients without 
nodular growth. Furthermore, we could not find any 
difference between patients with and without nodular 
growth. These findings are superimposable with those 
reported by Kim (32), who detected only 2 recurrences in 
a group of 137 patients with PTMC treated with TL. In 
another recent study (33), only 2% of 800 patients with 
PTMC treated with TL showed recurrence after 60– 
155 months of follow-up. The authors concluded that post-
surgical ultrasound surveillance may be unnecessary due to 
the low recurrence rate in these patients.

TL is a mildly aggressive procedure that has the 
advantage of associating fewer perioperative complications. 
Preservation of the contralateral lobe and parathyroid 
glands is accompanied by a reduced need for replacement 
therapy with levothyroxine and calcium and vitamin D 
supplements (12). Hospitalization time and costs associated 
with TL are lower than those of a total thyroidectomy (34). 
Its main drawback is the risk of tumor recurrence in the 
remnant lobe (11,12,35), which in our cohort reached 1,8%, 
in line with that reported by recent studies (27,29,32).

The strengths of our study lie in its multicenter nature 
and in that it provides, for the first time, an overview of 
the results of TL in patients with low-risk DTC in real 
clinical practice in our country. The limitations derive 

from a relatively small sample size and duration of follow-
up. This may be probably due to the fact that TL has had 
little diffusion among Spanish surgical departments. Our 
study does not allow to compare the outcomes of patients 
undergoing TL with those treated by total thyroidectomy, 
since the latter were not included. To compare TL to total 
thyroidectomy, a larger sample size and a long-term follow 
up period should be needed. Most of the patients in this 
cohort had tumors ≤1 cm (93.3%) and many were incidental 
(77.4%), therefore, our results cannot be extrapolated 
to populations with higher risk tumors. Besides, central 
lymph node dissection was performed in only 5 cases. The 
retrospective nature implies the loss of follow-up and the 
absence of data from some patients, as well as the use of 
different follow-up protocols in each hospital, and different 
criteria to decide whether or not to complete thyroidectomy. 
To ensure that results are reported as fully and accurately as 
possible we followed the STROBE guidelines (https://www.
strobe-statement.org/index.php?id=strobe-home).

Obviously, not all patients with the presence of nodules 
or with nodular growth have undergone surgery, so we 
cannot assure that they are not carriers of persistence or 
recurrence of the disease. However, even if some of these 
patients have remnant disease, the clinical significance of 
this persistence should be minimal.

Conclusions

In summary, at the end of follow-up after a conservative 
management with no associated surgically related 
complications, 74.4% of our DTC patients achieved an 
excellent response and 98.8% showed no evidence of 
structural disease. Thyroidectomy was completed in 4.9% 
of the cohort, but only 1.8% showed tumor recurrence. 
These results, obtained in real clinical practice, support that 
the intensity of the treatment must be tailored to the risk of 
recurrence and mortality associated with each particular tumor 
and patient, in line with personalized medicine (36). This is 
especially important in low-risk patients since they are the 
most common in clinical practice and have traditionally 
been treated with more aggressive,  and probably 
unnecessary, surgical procedures. In case of local recurrence 
in these patients, they can be safely managed by a second 
operation.
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Table S1 Results of the dynamic risk stratification at 12 months and at the end of follow-up in patients with available data

Type of response
12 months (n=148) Last visit (n=164)

n % n %

Excellent 106 71.6 122 74.4

Indeterminate 36 24.3 34 20.7

Biochemical incomplete 5 3.4 6 3.7

Structural incomplete 1 0.7 2 1.2

n, number of subjects.

Table S2 Comparison of 148 patients at the end of the first year of follow-up classified according to absence (excellent response) or presence of 
disease (any other type of response)

Characteristics n Excellent response (n=106) Any other response (n=42) P

Age, years 148 49.5±4.4 54.9±14.3 0.044

Duration of follow-up, months 148 45.4 (22.3–65.9) 44.3 (23.1–66.7) 0.973

Gender 148 0.655

Female 85 (80.2) 32 (76.2)

Male 21 (19.8) 10 (23.8)

Histological type 148 1.000

Papillary 102 (96.2) 40 (95.2)

Follicular 4 (3.8) 2 (4.8)

Tumor size, cm 148 0.4 (0.24–0.7) 0.4 (0.2–0.63) 0.792

Chronic lymphocytic thyroiditis 148 19 (17.9) 20 (47.6) <0.001

Multifocality 148 1.000

Unifocal  102 (96.2) 40 (95.2)

Multifocal  4 (3.8) 2 (4.8)

Incidental 148 78 (73.6) 34 (81.0) 0.284

Central lymph node dissection 147 3 (2.9) 2 (4.8) 0.624

Risk of recurrence ATA 2015 148 0.578

Low  102 (96.2) 42 (100.0)

Intermediate  4 (3.8) 0 (0)

Nodules at remnant lobe 148 26 (24.5) 20 (47.6) 0.010

Size of the largest nodule in remnant lobe, cm 39 1.0 (0.6–1.3) 0.9 (0.6–1.3) 0.813

Data are the mean ± SD or the median (interquartile range) for quantitative variables, and the number (percentage) for categorical 
variables. n, number of subjects; ATA, American Thyroid Association. 
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Figure S1 Diagram indicating the criteria for indeterminate response at the end of follow-up in patients with papillary and follicular thyroid 
carcinoma. TgAb, thyroglobulin antibodies.

Figure S2 Diagram indicating the evolution of patients classified according to the presence or absence of nodules during follow-up. The 
reason for completing the thyroidectomy in the patient with no nodules during follow-up was the presence of suspicious cervical lymph 
nodes. PTC, papillary thyroid carcinoma; FTC, follicular thyroid carcinoma.
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