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Abstract
The surgical treatment of the intermediate-risk DTC (1–4 cm) remains still controversial. We analyzed the current practice in 
Italy regarding the surgical management of intermediate-risk unilateral DTC to evaluate risk factors for recurrence and to identify 
a group of patients to whom propose a total thyroidectomy (TT) vs. hemithyroidectomy (HT). Among 1896 patients operated 
for thyroid cancer between January 2017 and December 2019, we evaluated 564 (29.7%) patients with unilateral intermediate-
risk DTC (1–4 cm) without contralateral nodular lesions on the preoperative exams, chronic autoimmune thyroiditis, familiarity 
or radiance exposure. Data were collected retrospectively from the clinical register from 16 referral centers. The patients were 
followed for at least 14 months (median time 29.21 months). In our cohort 499 patients (88.4%) underwent total thyroidectomy 
whereas 65 patients (11.6%) underwent hemithyroidectomy. 151 (26.8%) patients had a multifocal DTC of whom 57 (10.1%) 
were bilateral. 21/66 (32.3%) patients were reoperated within 2 months from the first intervention (completion thyroidectomy). 
Three patients (3/564) developed regional lymph node recurrence 2 years after surgery and required a lymph nodal neck dis-
section. The single factor related to the risk of reoperation was the histological diameter (HR = 1.05 (1.00–1-09), p = 0.026). 
Risk stratification is the key to differentiating treatment options and achieving better outcomes. According to the present study, 
tumor diameter is a strong predictive risk factor to proper choose initial surgical management for intermediate‐risk DTC.

Keywords Differentiated thyroid carcinoma · Surgery · Thyroid · Intermediate-risk differentiated thyroid cancer · 
Hemithyroidectomy · Risk stratification

Abbreviations
DTC  Differentiated thyroid cancer
TT  Total thyroidectomy
HT  Hemityroidectomy
ATA   American Thyroid Association
US  Ultrasonography
FNA  Fine-needle aspiration
CND  Central neck dissection
LND  Lateral neck dissection
Tg  Thyroglobulin
RAI  Radioactive iodine

SIUEC  Unitary Italian Society of Endocrinology
SICO  Italian Society of Oncological Surgery
pts  Patients

Introduction

Thyroid cancer is the fifth most common cancer in women in 
the USA and its incidence continues to rise worldwide [1–6]. 
Differentiated thyroid cancer (DTC) is considered to be low 
risk because of the excellent patient outcomes, with a 10-year 
disease-specific survival of > 80–90% [6]. Due to the concern 
for over-treatment, surgical management of thyroid cancer has 
evolved. The intermediate-risk thyroid cancer includes tumors 
with different degrees of aggression.
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The American Thyroid Association Revised Guidelines 
defines intermediate‐risk DTC as having one or more of the 
following features: (i) age > 45 years, (ii) vascular invasion, 
(iii) microscopic extrathyroidal extension (T3), (iv) the pres-
ence of cervical lymph node metastases (pN1), (v) aggressive 
histological variants [7].

Although the condition of most patients with DTC improves 
when properly treated, a proportion of them (14–23%) expe-
rience disease recurrence or do not respond to conventional 
therapies. To improve the effectiveness of treatment, the man-
agement of DTC should be individualized. For this purpose, 
the ATA guidelines suggest that patients should be staged after 
surgery to assess the risk of recurrence and persistence of the 
disease in addition to the risk of mortality [7].

While in well-differentiated thyroid microcarcinomas 
(tumors with a diameter < 1 cm) there is consensus on per-
forming a hemithyroidectomy (HT), in the absence of other 
risk factors and/or additional nodules in the thyroid contralat-
eral lobe [8–11], for intermediate-risk tumors (1–4 cm) the 
recommendations for the surgical treatment remains contro-
versial especially in patients who have a tumor diameter of 
3–4 cm. Several Authors advocate HT to minimize periopera-
tive morbidity. Studies have shown that patients with low and 
intermediate-risk DTC may benefit from a more conservative 
treatment, eg. HT followed by careful follow-up [12–14]. 
Nevertheless, there is no consensus yet about the extent of 
surgery ensuring oncologic completeness and a low risk of 
complications.

Aim of the study

The purpose of the present study was to determine an effective 
treatment strategy for patients with unilateral well-differen-
tiated T1–2 N0 thyroid cancer and estimate the prevalence 
of total thyroidectomy (TT) in patients with unilateral inter-
mediate-risk DTC (1–4 cm in diameter) without contralateral 
nodular lesions, absence of chronic autoimmune thyroiditis, 
absence of lymph node involvement at the preoperative US, 
and absence of familiarity; based on a retrospective evaluation 
of a register of activities of the 16 referral centers in Thyroid 
Surgery in Italy.

Methods

Principal investigator setting

UOC Clinica Chirurgica—Department of Medical and Sur-
gical Sciences, Cattinara Hospital, Università degli Studi di 
Trieste, Italy.

Time frame

DTC operated between January 2017 and December 2019.

Type of study

Multicentric national retrospective observational study.

Regulations and ethics

Study endorsed by the Italian Society of Endocrine Surgeons 
and the Italian Society of Surgical Oncology. The study 
received approval from the Institutional Research Ethics 
Committee (Protocol #3264-001_2020H). Participants pro-
vided written informed consent.

Patient recruitment

Italian Endocrine Surgery Units received an invitation to 
participate in the study.

Data collection was carried out on a database (Excel 
database) distributed to all participating centers. There 
was no minimum or maximum number of patients per 
single Center. Outcomes were diagnosed and reported by 
the study sites and were confirmed by a central medical 
review of supporting documentation. Patient and Unit data 
remained anonymous. Only patients with preoperatively 
predicted localized unilateral disease were included. The 
patients enrolled were identified by the co-researchers of 
all the participating Centers, among all the patients that 
had a diagnosis of intermediate-risk DTC and underwent 
a TT or HT between January  1st 2017 and December  31st 
2019. The patients were then followed up for a median time 
of 29.21 months.

Inclusion and exclusion criteria

Eligible patients had to be older than 18 years, with ultra-
sonography (US) tumor diameter between 1 and 4  cm, 
proven intermediate‐risk DTC, pre-operative cytological 
diagnoses of TIR3A or TIR3B.

mutated (BRAF, NRAS, KRAS, HRAS, PIK3CA), TIR4, 
and TIR5 (2017 SIAPEC classification) [15, 16]. Exclusion 
criteria were previous thyroid surgery, familiar history of 
thyroid cancer, previous neck or upper mediastinum radia-
tion, US and/or biochemical evidence of thyroiditis, bilat-
eral multinodular goiter, and bilateral cancer. Patients with 
preoperative evidence of lymph node disease, those with 
extrathyroidal extension at clinical and/or ultrasonography 
(US), and tumors larger than 4 cm were not included in the 
analysis (Table 1).
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Definitions and procedures

Preoperative work-up consisted of full clinical examination, 
neck US, and fine-needle aspiration (FNA) cytology. Inter-
mediate‐risk DTC is defined by 2015 ATA revised Guide-
lines. Total thyroidectomy is the surgical removal of the 
whole thyroid gland. Hemithyroidectomy removes one of the 
thyroid lobes, leaving the other intact. Patients who received 
HT presenting a capsular invasion and/or perithyroid tis-
sue infiltration at the definitive histological examination 
underwent completion thyroidectomy with or without lymph 
node dissection. When nodal metastases were identified at 
the time of the surgical procedure or during follow-up, the 
patients underwent either unilateral or bilateral central neck 
dissection (CND) or lateral neck dissection (LND) [7]. 
Patients were followed every 6 months after the operation for 
the first year. Follow-up visit consisted of clinical examina-
tion, imaging, thyroid function test including thyroglobulin 
(Tg) and Tg antibodies. Recurrence was defined by the pres-
ence of thyroid carcinoma within the neck, regional lymph 
nodes metastases or distant metastases. Radioactive iodine 
ablation therapy (RAI) was administered based on the stage 
and prognostic risk factors [7, 8, 17–20]. Patients received 
radioactive iodine (RAI) treatment after TT or completion 
of thyroidectomy in case of aggressive histological sub-
types (i.e. tall cells, columnar cells, or diffuse sclerosant 
variants), multifocality, extrathyroid invasion, and lymph 
node metastases. Successful tRAI was defined by the dis-
appearance of any visible area of uptake in the thyroid bed 
(≤ 1%), and undetectable serum Tg levels of levothyroxine 
(TSH > 30μUI/mL).

Data collection

A systematic search was performed to assess the effect of 
TT with or without radioactive iodine (RAI) treatment ver-
sus HT on recurrence and overall morbidity in patients with 

differentiated (papillary or follicular) T1–2 N0 thyroid can-
cer. The groups were compared on the following variables: 
gender, age, tumor size, cytological characteristics, lymph 
node metastasis, mutational status (panel) on FNA, histo-
logical analysis, TNM stage, clinical outcomes (complica-
tion rates, local recurrence, reoperation rate: HT followed 
by completion thyroidectomy ± cervical lymphadenectomy). 
Patients were further stratified into two groups, based on 
the size of the tumor nodule: group 1 with tumor diame-
ter < 2 cm and group 2 tumor diameter 3–4 cm. The hypoth-
esis of further dividing patients into two subgroups resulted 
in a "covariate" variable [< 2 cm vs > 2 cm] to further strat-
ify patients' risk. We collected the presence of unexpected 
lesions in the contralateral lobe. Histopathologic data (I.e. 
multifocality, aggressive features, extracapsular invasion, 
lymph node metastases) were recorded for all patients and 
analyzed to determine whether completion thyroidectomy 
or TT were appropriate or should have been considered as 
an overtreatment.

Primary outcomes

• Estimate the prevalence of TT surgical treatment in 
patients with intermediate-risk DTC (1–4 cm in diam-
eter).

Secondary outcomes

• Estimate the incidence of reoperation in the hemithyroid-
ectomy group within one year of primary surgery

• Evaluate the incidence of occult contralateral carcinoma 
in patients undergoing TT

• Compare morbidity rate of thyroidectomy vs hemithy-
roidectomy and of any reoperation (completion thyroid-
ectomy or lymph node dissection due to recurrence)

Table 1  Inclusion and exclusion criteria for the study cohort

Total patients 1896 1332 pts (70.2%) excluded 564 pts (29.8%) included

– Previous thyroid surgery: 57 patients (3%)
– Familiar history of thyroid cancer: 38 pts (2%)
– Previous neck or upper mediastinum radiation: 19 pts (1%)
– US and/or biochemical evidence of thyroiditis,: 512 pts 

(27%)
– Bilateral multinodular goiter, bilateral cancer: 474 pts ( 

25%)
– Preoperative evidence of lymph node disease: 151 pts (8%)
– Presence of extrathyroidal extension at clinical and/or 

ultrasonography (US): 57 pts (3%)
– Tumors < 1 cm o > 4 cm: 588 pts (31%)

– Tumor diameter between 1 and 4 cm (TIR 4-TIR 5), proven 
intermediate‐risk DTC

– Pre-operative cytological diagnoses of TIR3A or TIR3B 
mutated

– Pre-operative cytological diagnoses of TIR3A or TIR3B 
without mutations panel, but with US signs of malignancy: 
EU-TIRADS 4–5
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• Identify patients who would have benefited best from 
total thyroidectomy early vs. hemithyroidectomy.

• Identify the specific risk factors to identify a group of 
patients to whom propose total thyroidectomy (age, 
sex, tumor diameter, extrathyroid extension, multifocal, 
lymph node involvement

Statistical analysis

Data were collected in an XLS Database (Microsoft office 
2016; Microsoft Corporation, Redmond, WA, USA) and 
subsequently imported into software R (version 4.0.2, 2020). 
The close-out for data collection was February 5, 2021. 
Descriptive statistics summarized data using the mean and 
standard deviation or median and range (minimum–maxi-
mum), as appropriate based on the variable distribution 
(verified through Shapiro–Wilk normality test), or even fre-
quencies for dichotomic variables; consequently, compari-
sons between HT and TT groups were made by parametric 
(t test for two independent samples) or no parametric tests 
(Mann–Whitney test) for a continuous variable, while chi-
square tests for dichotomic variables (of Fisher Exact test 
when appropriate). Univariate logistic regression was per-
formed, and variables significantly associated were included 
in a multivariate logistic regression model. Results were 
reported as Odds Ratio (OR) and 95% confidence intervals 
(95%CI).

To describe the likelihood of no reintervention (for 
relapse or reoperation), we used the standard Kaplan–Meier 
method and a log-rank test was used to compare the two dif-
ferent groups. Univariate Cox proportional regression model 
was used to identify prognostic factors related to reinterven-
tion and results reported as Hazard Ratios and 95% confi-
dence intervals (HR, 95%CI).

Due to the small sample size of events, multivariate anal-
ysis was not indicated. P values less than 0.05 were consid-
ered significant.

Results

Participants

16 Endocrine Surgical Centers participated. Among 1′896 
DCT operated, 564 (29.7%) unilateral intermediate-risk 
DTC (papillary o follicular) T1-T2N0 were identified. The 
Cohort’s characteristics are summarized in Table 2. Group 
TT consisted of 499 patients (88.4%), 362 women and 
137 men, mean age 48.1 years. Group HT consisted of 65 
patients (11.6%), 52 women and 13 men, mean age 45 years. 
The statistical analysis of the two groups is depicted in 
Table 3.

In summary, the patients treated with TT compared to 
patients treated with HT, had a preoperative diagnosis with 
FNAC TIR4-TIR5, presented a larger preoperative and his-
tological tumor diameter and had a higher percentage of 
lymph nodes neck dissection and lymph node metastases 
(N1). These patients also had higher morbidity, a greater 
number of lymph nodes removed, longer hospital stay, and 
the percentage of plurifocal carcinomas at the definitive his-
tological examination was higher. On the other hand, they 
had a lower rate of re-operations.

All of these differences were statistically significant 
(Table 3).

Histophatology

397 patients (70.4%) were operated on because of TIR4 or 
TIR5 lesions. 167 patients (29%) presented TIR3 lesions. 
In our cohort of 167 TIR3 lesions, 37 were TIR3A and 105 
were TIR3B. In 25 cases the information was not available. 
Multifocality was found in 8 patients in Group HT (12.3%) 
and in 143 patients in Group TT (28.6%) (Table 3). Four 
(6.1%) presented a bilateral involvement in Group HT and 
53 (10.6%) in Group TT (p = 0.03). We found a statistically 
significant different in preoperative diameter tumor in the 
two groups: 12 mm (10–40 mm) in Group HT and 15 mm 
in Group TT (10–40 mm) (p =  < 0.001).

Morbidity and follow‑up

Median hospital stay was 2 days (1–5) in Group HT and 
3 days (1–12) in Group TT (p =  < 0.001). Complete follow-
up data were available in 358 patients (63.5%). Median time 
follow-up was 29.21 months (21.2 – 39.6). TT patients had 
a lower reoperation rate, 3 patients in the Group TT (0.6%) 
vs. 17 patients in the Group HT (26.2%) (p =  < 0.001). All 
of the reoperations of the Group HT were a completion thy-
roidectomy after initial surgery on the basis of definitive 
histology.

The reasons for completion thyroidectomy (19 patients) 
were: 3 cases of tumors with capsular infiltration, 3 extrag-
landular extension, 5 for large diameter and patient prefer-
ence, 2 patients for multifocality and patient preference, 4 
patients with aggressive subtype ( 1 diffuse sclerosing vari-
ant of papillary thyroid carcinoma and 3 "tall cell" variants) 
one of which with lymph node metastases, and 1 patient with 
papillary cancer with extraglandular extension and lymph 
node metastases. The mean tumor size was 20,9 mm (range 
10 -40 mm).

Complication rates were significantly different: 17.8% 
in Group TT vs. 7.7% in Group HT (p = 0.04). No sig-
nificant difference was found between the two groups in 
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Table 2  Cohort’s characteristics Variable Cohort (N = 564)

Age
 Mean (SD) 48 (14)
 Median (Range) 48 (16–87)

Sex (N %)
 Female 414 (73.4)
 Male 150 (26.6)

Preoperative FNAC (N %)
 TIR3 167 (29.6)
 TIR4 187 (33.2)
 TIR5 210 (37.2)

Preoperative diameter (mm)
 Median (Range) 15 (10–40)

Surgery (N %)
 Hemithyroidectomy (HT) 65 (11.5)
 Total thyroidectomy (TT) 499 (88.5)

Dissection (N %)
 Yes 246 (43.6)

Type of dissection (N %)
 Sampling 55/246 (22.3)
 Sampling unilateral and bilateral central neck dissection 6/246 (2.4)
 Bilateral central neck dissection 90/246 (36.6)
 Unilateral central neck dissection 95/246 (38.6)

Complications (N %)
 Yes 94 (16.7)

Type of complications (N %)
 laryngeal nerve palsy 24 (4.3)
  Transient 7/24 (29.2)
  Definitive 17/24 (70.8)

 Haemorrhage (N %) 5 (0.9)
 Hypocalcemia POD 1* (N %) 70 (12.4: 1 HT, 69 TT)
  Biochemical transient hypocalcemia 61/70 (87.1)
  Symptomatic transient hypocalcemia 8/70 (11.4)
  Definitive hypoparathyroidism 1/70(1.4)

 Others 5 (0.9)
Histological diameter (mm)
 Median (min–max) 14 (0–45)

pT (N %)
 T0/NIFPT 11 (2.0)
 T1a 170 (30.1)
 T1b 273 (48.4)
 T2 93 (16.5)
 T3 17 (3.0)

pN (N %)
 Nx 329 (58.3)
 N0 152 (27.0)
 N1 83 (14.7)

Stage (N %)
 0 7 (1.3)
 I 493 (88.2)
 II 59 (10.5)
 Missing 3 (0.5)
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terms of recurrence rates (p = 1.00). Three patients in 
Group TT (0.6%) developed regional lymph node recur-
rence respectively 22, 25 and 27 months after surgery 
and required respectively a bilateral CND, CND with 
bilateral neck dissection, CND with monolateral neck 
dissection.

Univariate and multivariate analysis

The univariate and multivariate analysis are shown in 
Table 4.

Predictors of total thyroidectomy

At univariate analysis, age, gender, lymph node involvement 
were not associated with the type of operation.

The multivariate analysis showed that patients with pre-
operative cytology TIR4-TIR5, with greater pre-operative 

diameter were more at risk of undergoing total thyroidec-
tomy. Multifocality, significant to the univariate analysis, 
does not reach statistical significance when adjusted for the 
other factors.

Reintervention/recurrence

During the follow-up period, 21 patients underwent reop-
eration and 3 patients had a disease recurrence. 21 patients 
were reoperated within 2 months from the first intervention. 
Three patients were reoperated after 22 months (bilateral 
central neck dissection), 25 and 27 months respectively from 
the first intervention (bilateral central neck dissection with 
lateral neck dissection). Patients treated with TT showed a 
significantly higher rate of no re-intervention respectively to 
Group HT (1-year respectively 98.9%, 95%CI: 97.3–99.5% 
vs 75.0%, 95%CI: 62.4–83.9%,(p < 0.001), see Fig. 1).

*POD1 (first postoperative day)

Table 2  (continued) Variable Cohort (N = 564)

Number of lymph nodes (N %)
 0 326 (57.8)
 1–4 100 (17.7)

 > 4 104 (18.4)
 Missing 34 (6.0)

Number of positive lymph nodes (N %)
 0 460 (81.6)
 1 30 (5.3)
 2–3 23 (4.1)

 > 3 25 (4.4)
 Missing 26 (4.6)

Focal thyroiditis at the definitive histology (N %)
 Yes 67 (11.9)

Multifocality (N %)
 Yes 151 (26.8)
  Monolateral 94 (16.7)
  Bilateral 57 (10.1)

Infiltration (N %)
 Yes 19 (3.4)
  Margin 7 (1.2)
  Capsular invasion 12 (2.1)

Length of hospital stay (days)
 Median (Min.–Max.) 3 (1–12)

Reoperation (including relapse) (N %)
 Yes 24 (4.3)

Type of reoperation (N %)
 Completion thyroidectomy 19 (3.4)
 Bilateral central neck dissection 5 (0.9)

Recurrence rate (N %)
Yes 3 (0.5)
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Table 3  Comparison between 
TT and HT pts to identify 
specific risk factors

Variable HT (N = 65) TT (N = 499) p value

Age
 Mean (SD) 45.0 (15.3) 48.1 (14.1) 0.11

Sex (N %)
 Female 52 (80.0) 362 (72.6) 0.20
 Male 13 (20.0) 137 (27.4)

Preoperative FNAC (N %)
 TIR3 34 (52.3) 133 (26.7)
 TIR4 16 (24.6) 171 (34.3)  < 0.001
 TIR5 15 (23.1) 195 (39.1)

Preoperative diameter (mm)
 Median (Range) 12 (10–40) 15 (10–40)  < 0.001

Dissection (N %)
 Yes 18 (27.7) 228 (45.7) 0.006

Complications (N %)
 Yes 5 (7.7) 89 (17.8) 0.04

Histological diameter
 Median (min–max) 11.5 (4–40) 15.0 (0–45) 0.008

pT (N %)
 T0/NIFPT 0 (0.0) 11 (2.2)
 T1a 25 (38.5) 145 (29.1) 0.37
 T1b 28 (43.1) 245 (49.1)
 T2 9 (13.9) 84 (14.9)
 T3 3 (4.6) 14 (2.8)

pN (N %)
 Nx 47 (72.3) 282 (56.5) 0.04
 N0 13 (20.0) 139 (27.9)
 N1 5 (7.7) 78 (15.6)

Stadio (N %)
 0 0 (0.0) 7 (1.4)
 I 56 (86.2) 439 (88.0)
 II 9 (13.8) 50 (10.0)
 Missing 0 (0.0) 3 (0.6) 0.42

Number of lymph nodes (N %)
 0 47 (72.3) 279 (55.9)
 1–4 14 (21.5) 86 (17.2) 0.007

 > 4 2 (3.1) 102 (20.4)
 Missing 2 (3.1) 32 (6.4)

Number of positive lymph nodes (N %)
 0 58 (88.5) 402 (80.6) 0.31
 1 2 (3.1) 28 (5.6)
 2–3 3 (4.6) 20 (4.0)

 > 3 0 (0.0) 25 (5.0)
 Missing 2 (3.1) 24 (4.8)

Thyroiditis (N %)
 Yes 6 (9.2) 61 (12.2) 0.48

Multifocality (N %)
 Yes 8 (12.3) 143 (28.6) 0.008
  Monolateral 4 (6.1) 90 (18.0)
  Bilateral 4 (6.1) 53 (10.6)

 Infiltration (N %)
 Yes 2 (3.1) 17 (3.4)
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At univariate Cox regression model analysis, age, gender, 
multifocality, complications, lymph node involvement were 
not associated with reoperation or relapse.

In addition to the type of intervention, the only factor 
related to the risk of reoperation was the histological diam-
eter (HR = 1.05 (1.00–1–09), p = 0.026): as the diameter 
increases, there is a greater probability of reoperation. In 
summary, the total thyroidectomy and larger diameter on 
histology were independent risk factors related to the reop-
eration in the follow-up. Multivariate analysis was not per-
formed due to the low number of events.

Correlation between tumor recurrence and reintervention/
relapse

Patients undergoing reoperation/ relapse had a significantly 
larger diameter on histological examination than patients 

who do not undergo reoperation (median respectively 19 mm 
(10–40) vs 14 mm (0–45), p < 0.001, see Fig. 2).

In particular, 7.3% (11 out of 150) of patients with 
tumor diameter >  = 20 mm underwent reoperation com-
pared to 3.1% (12/389) of patients with diameter < 20 mm 
(p = 0.029), see Table 5.

If we consider only the subgroup of patients who under-
went HT (n = 65, for 1 patient histological diameter was not 
available) none of the possible factors (sex, age, lymph node 
status, multifocality) were associated with reoperation.

The histological diameter remains confirmed as a predic-
tive factor: in particular,

9/52 patients with histological diameter < 20  mm, 
underwent reoperation (17.3%) while this percentage 
increased to 58.3% for patients with diameter >  = 20 
(7/12) (Odds ratio: 6.69, 95% CI:1.73- 25.9), p = 0.006). 
In summary, patients undergoing HT with a histological 

Table 3  (continued) Variable HT (N = 65) TT (N = 499) p value

  Margin 2 (3.1) 5 (1.0) 0.99
  Capsular invasion 0 (0.0) 12 (2.4)

Days of hospitalization
 Median (Min.–Max.) 2 (1–5) 3 (1–12)  < 0.001

Reoperation (including recurrence)
 Yes 17 (26.2) 7 (1.4)  < 0.001

Only recurrence rate (N %)
 Yes 0 (0.0) 3 (0.6) 1.00

Table 4  Univariate and 
multivariate analysis of 
variables associate with 
total thyroidectomy (logistic 
regression models)

Variable Univariate analysis
OR (95%CI)

p value Multivariate analysis
OR (95%CI)

p value

Age 1.02 (0.99–1.03) 0.11
Sex
 Female 1.00 (reference) 0.20
 Male 1.51 (0.80–2.87)

Preoperative FNAC
 TIR3 1.00 (reference) 1.00 (reference)
 TIR4 2.73 (1.45–5.16) 0.002 3.02 (1.55–5.89) 0.001
 TIR5 3.32 (1.74–6.34)  < 0.001 3.40 (1.73–6.65)  < 0.001

Preoperative diameter 1.05 (1.01–1.09) 0.02 1.06 (1.02–1.10)  < 0.001
Complications
 No 1.00 (reference) 1.00 (reference)
 Yes 2.60 (1.02–6.67) 0.04 2.04 (0.78–5.35) 0.15

pN
 Nx/N0 1.00 (reference)
 N1 2.22 (0.87–5.71) 0.09

Multifocality
 No 1.00 (reference) 1.00 (reference)
 Yes 2.86 (1.33–6.15) 0.007 1.99 (0.90–4.39) 0.08
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diameter greater than 20 mm have a 6 time higher risk 
of undergoing reoperation than patients with a diame-
ter < 20 mm. Since the number of re-operations in this 

group is only 17, it is not possible to perform a multivari-
ate (Table 5).

RAI treatment offered

151 out of 564 patients underwent post-surgery RAI ther-
apy (26.8%). There were no differences with respect to 
surgery: RAI therapy in 27.4% of TT cases versus 23.4% 
of lobectomies with completion thyroidectomy patients 
(p = 0.56).

In two patients we found a recurrence after low-dose radi-
oiodine ablation.

77 patients out of /358 (20%) underwent radioiodine 
therapy. About of which 2 patients underwent reinterven-
tion. Particularly, the first patient was a female, 59 years old, 
who underwent total thyroidectomy for pT3Nx papillary thy-
roid carcinoma (diameter 15 mm) after 53 mci. The patient 

Fig. 1  Kaplan–Meier curves 
of No reintervention in the 
hemithyroidectomy and thyroid-
ectomy groups (events: relapse 
o reoperation)
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Fig. 2  correlation between diameter and reintervention / relapse. No 
reoperation: mean tumor diameter (mm): 14 (0–45). Reoperation: 
mean tumor diameter (mm): 19 (10–40). In three pts the histologi-
cal exam found a benign thyroid adenoma, so the diameter was calcu-
lated: 0. The adjusted range for only malignant lesions was: (0.4–45)

Table 5  Patients' risk 
stratification in relation to 
reintervention. Results of 
two subgroups patients in a 
"covariate" variable [< 20 mm 
vs > 20 mm]

Pr = 0.029

Diametro isto cat

reint  < 20  >  = 20 Total

0 377 139 516
96.92 92.67 95.73

1 12 11 23
3.08 7.33 4.27

Total 389 150 539
100.00 100.00 100.00
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underwent right functional laterocervical lymphadenectomy 
(level II—V) and central compartment lymphadenectomy 
(2 years later). Another patient, male, 46 years, after 150 
mci, histology: pT2 Nx 23 mm, underwent bilateral central 
compartment dissection after two years.

Discussion

Differentiated thyroid carcinoma is increasing in incidence, 
partly due to increased detection determined by even more 
sensitive imaging techniques. Prognosis is generally excel-
lent, with 10-year survival rates of 80–90% [1–6]. Despite 
several clinical studies performed around the world and 
different guidelines published for its treatment [4–11], 
there is still a debate as to which surgical approach is most 
appropriate for intermediate-risk (1–4 cm) DTC. The 2015 
American Thyroid Association (ATA) Guidelines [7] sug-
gest for < 1 cm differentiated thyroid carcinoma or clinical 
observation (active surveillance) or hemithyroidectomy, 
and for intermediate-risk tumors (1–4 cm) is suggested or 
hemithyroidectomy or total thyroidectomy, or completion 
thyroidectomy according to the different centers or accord-
ing to various patients ‘risk factors. In summary, the correct 
approach to treat intermediate-risk differentiated thyroid 
carcinoma (DTC) is still controversial in some issues, espe-
cially in patients who have a tumor diameter of 3–4 cm, for 
the lack of preoperative information or variables that allow 
predicting the level of aggressiveness of the tumor.

A strict patient selection based on risk stratification is 
the key to differentiating treatment options and achieving 
better outcomes. Stratifying and adopting the best surgical 
approach for each patient is essential for the development of 
the right treatment plan [19–22]. Whereas several Authors 
agree to perform a hemithyroidectomy and a strict follow-
up in patients with well-differentiated thyroid tumors with 
diameter < 2, there is no consensus yet about the extent of 
surgery in tumors between 2–4 cm of diameter [1, 19–24].

The aim of this study was to describe the current practice 
of different Italian centers regarding the surgical manage-
ment of intermediate-risk DTC and to determine risk fac-
tors to identify a group of patients to whom propose a total 
thyroidectomy vs. a hemithyroidectomy. We evaluated which 
surgical treatment is performed in 16 Italian Thyroid refer-
ral Centers.

From published studies [22–26], 67% of patients with 
DTC underwent total thyroidectomy, in our series the rate 
of TT was 88.5%. This data, in our opinion, reflects a differ-
ence in patient selection and in our National Health System.

In our series, the multivariate analysis demonstrated a 
strong correlation between the type of surgery (TT) and the 
results of preoperative cytology (TIR4-TIR5 candidates for 
TT). The tumor diameter (larger lesions in patients who 

underwent TT), higher morbidity (patients who underwent 
TT resulted more at risk of complications, p = 0.04, and mul-
tifocality (p = 0.008) at the limits of significance, represented 
two independent risk factors for choosing the best surgical 
therapy.

When we analyze the risk of relapse/reoperation, gender, 
multifocality, morbidity rate, and lymph node involvement 
were not associated with this outcome. The single factor 
related to the risk of reoperation was the histological diam-
eter (HR = 1.05 (1.00–1-09), p = 0.026).

Recurrence rates following radioactive iodine ablation 
have previously been reported in observational studies. Two 
large randomized trials of patients with well-differentiated 
thyroid cancer reported in 2012 (HiLo and ESTIMABL1) 
found similar post-ablation success rates at 6–9 months 
between a low administered radioactive iodine (131I) dose 
(1·1 GBq) and the standard high dose (3·7 GBq) [29].

The inclusion criteria were very restrictive and this meant 
that the number of patients included was 564, this point can 
be a limit of the study, however, it could also represent a 
strong point for the study as the patients are very strictly 
well selected.

We included the NIFTP and two benign tumors because 
our study was based on the pre-operative diagnosis of thy-
roid tumor (cytology and neck US).

The retrospective nature of the present study is a known 
potential bias. Obviously, it is important to differentiate 
patients diagnosed with DTC preoperatively from those 
diagnosed after initial hemithyroidectomy.

Another limitation of the present study is that certain risk 
factors, as histological features, vascular invasion, extrathy-
roidal extension, and spread to regional lymph nodes, are 
difficult to estimate preoperatively. But, in all patients, other 
potential risk factors, i.e. sex, age, familiarity,  BRAFV600E 
mutation status (when available), are evaluable preopera-
tively ant the extrathyroidal extension of the tumor and/or 
the presence of suspicious lymph nodes are evident in most 
cases at the time of surgery.

Total thyroidectomy is a more radical surgical proce-
dure which allows for a complete removal of the tumor, 
especially for multifocal/bilateral disease, with lower local 
recurrence, a lower rate of re-operations, an accurate stag-
ing of the disease, and the possibility to detect and treat 
any local or distant recurrence by means of RAI and serum 
Tg levels. However, there is no definitive evidence in the 
literature regarding the improvement in both recurrence and 
survival rates in low-risk patients treated with more aggres-
sive approaches other than HT.

In literature, conflicting data have been reported with 
regard to the extent of surgery to ensure oncologic com-
pleteness. In literature, conflicting data have been reported 
with regard to the extent of surgery to ensure oncologic 
completeness. Hemithyroidectomy generally presents lower 
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complication rates and determines a minimal impact on a 
patient's life, with earlier discharge, allowing for the preser-
vation of thyroid functions by avoiding the need for substi-
tutive hormonal therapy in about 30–40% of cases [27, 28]. 
However, hemithyroidectomy presents the risk for reopera-
tion to the contralateral lobe after definitive histology and 
follow-up is usually limited because of the impossibility to 
perform radioiodine therapy and to check Tg levels.

In our series, only 15 patients with a preoperatively 
known diagnosis of cancer received HT. The data obtained 
surprised us because in fact 15 patients out of/438 (TIR 3A 
and B mutates, TIR 4, and TIR 5) (3.42%) represents a very 
small number of patients treated with HT but this data can 
be justified by several factors.

First of all, it must be considered that in Italy for many 
years the more important guidelines had always recom-
mended the execution of total thyroidectomy in patients 
with thyroid cancer, for possible multifocality, to allow the 
patient an easier follow-up through the dosages of serum 
thyroglobulin levels and to allow the patient to undergo pos-
sible radioiodine therapy. Only in recent years, the National 
and International guidelines opened the possibility of per-
forming an hemithyroidectomy also in case of malignancy. 
In addition, as already mentioned in the introduction of this 
article, the advantage of performing hemithyroidectomy in 
patients with a thyroid microcarcinoma is well established 
yet, on the contrary, the surgical choice changes if the tumor 
exceeds 1 cm in diameter.

Another point on which we must reflect is that, outside 
the guidelines, in each center, there is a different reality 
based on choices made by a multidisciplinary team that 
involves not only the surgeon but also the endocrinologist 
and the radiologist. Furthermore, we must consider that the 
choice of the type of intervention is also influenced by the 
patient's age and by his comorbidities.

The purpose of the study was to value, on the basis of 
the preoperative assessment (cytological examination, ultra-
sound, and discussion with the patient) whether to perform 
HT or TT.

Analyzing the data obtained from the study, the results 
show a clear preference in the execution of total thyroidec-
tomy. The data show a tendency to perform total thyroidec-
tomy especially in tumors larger than 2 cm in diameter. The 
Authors strongly recommend HT where is possible, when 
the.

tumor is unilateral, with diameter < to 2 cm, and when 
the tumor is in the thyroid central position/ intralobar and 
not in parahistmic position or in the pericapsular site. HT is 
also suggested, in the elderly who may benefit from a shorter 
operating time and in whom hemithyroidectomy may be 
sufficient even for larger tumors (> 2 ≤ 4 cm). However, for 
the intraoperative detection of central compartment lymph 

node metastases (23%) or for the patient’s preference most 
patients underwent total thyroidectomy.

Last but not least, we have to evaluate if the risk of tumor 
recurrence is increased after HT. There is more risk of tumor 
recurrence after HT because the patient has still developed 
a tumor and in 6–30% of cases you can have a spread to the 
contralateral lobe [30, 31] that is not visible on ultrasound 
(because it is punctiform) and because the surgeon does not 
explore the “healthy” lobe. However, it is a relative risk, 
because if the removal of the tumor is complete, the patient's 
risk of developing a recurrence/disease in the contralateral 
lobe is only linked to age and to histological variant (because 
in the other cases a complete thyroidectomy is done immedi-
ately). In our series, the risk factor that showed a greater risk 
of recurrence was the diameter of the tumor alone.

Conclusions

In conclusion, the results of the present study do not support 
the routine thyroid hemithyroidectomy in the treatment of 
indeterminate-risk DTC patients. The risk for the postopera-
tive complication is significantly increased in TT patients, 
without clear evidence of a reduction in recurrence or added 
benefit survival. Probably the hemithyroidectomy, in patients 
with DTC with diameter < 2 cm without other specific risk 
factors could be safe. Although the best surgical approach 
for DTC has to be adequately tailored, a careful patient 
selection, based on risk stratification, is the key to differ-
entiating treatment options and achieving better outcomes. 
More prospective studies with longer follow-up periods are 
needed to further clarify the extent of surgery for DTC and 
to recognize what risk factors are predictive of recurrence. 
The follow-up data 5 and particular after 10 years are of 
great interest and would give an important impact on future 
treatment strategies.
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