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The incidence of thyroid cancer has increased, mainly due to the incidental finding of low-risk papillary thyroid cancers (PTC). 
These malignancies grow slowly, and are unlikely to cause morbidity and mortality. New understanding about the prognosis of tu-
mor features has led to reclassification of many tumors within the low-risk thyroid category, and to the development of a new one 
“very low-risk tumors.” Alternative less aggressive approaches to therapy are now available including active surveillance and mini-
mally invasive interventions. In this narrative review, we have summarized the available evidence for the management of low-risk 
PTC. 
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INTRODUCTION

Over the past 20 to 30 years there has been an increase in the in-
cidence of thyroid cancers in industrialized countries, with sta-
ble or little change in mortality [1-4]. The majority of the new 
thyroid cancer cases are small papillary thyroid cancers (PTCs). 
These small low-risk lesions are often found incidentally, and in 
patients without any symptoms [5,6]. This change in the epide-
miology of thyroid cancer has implications on the management 
of this disease. The traditional paradigm of treating all patients 
with thyroid cancer with surgery, radioactive iodine (RAI), and 
suppressive thyroid hormone therapy is no longer suitable. 
Rather, patients with thyroid cancer should receive treatment 
according to their overall prognosis, recurrent and mortality 
risks, the treatment’s benefits and harms, and the patient’s con-
text and values. In this review, we describe new elements of the 
individualized approach for the management of low-risk thyroid 
cancers. 

THE DEFINITION OF LOW-RISK THYROID 
CANCER HAS EXPANDED 

Low-risk thyroid cancers are those malignancies unlikely to re-
cur, and to cause morbidity and mortality. Although, this defini-
tion was used mostly to describe intrathyroidal micropapillary 
cancers, recent changes in several scoring systems have expand-
ed this definition to include tumors with other pathological fea-
tures within the low-risk category (Tables 1, 2) [7-9]. 

Some of the changes reflect a better understanding of patient 
and tumor features not associated with increases in cancer spe-
cific mortality. The American Joint Committee on Cancer (AJCC)/ 
tumor size and invasion, regional lymph nodes status and distant 
metastatic spread (TNM) cancer staging system (a system that 
provides stages associated with risk of cancer mortality) [9] 
changed the age cut-off for the diagnosis of thyroid cancer, in-
creasing it from 45 to 55 years of age, with consequent down 
staging of 12% of patients into a low-risk category (Stage I), 
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Table 1. ATA 2009 Risk Stratification System with Proposed Modifications for Structural Disease Recurrence in Differentiated Thyroid 
Cancer 

ATA low-risk ATA intermediate risk ATA high risk

PTC with all of the following:
No local or DM
All macroscopic tumor has been resected
No tumor invasion of loco-regional tissues or 

structures
No aggressive cyto-type (e.g., tall cell,  

hobnail variant, columnar cell carcinoma)
If RAI given, there are no RAI-avid metastat-

ic foci outside the thyroid bed on the first 
post treatment WBS

No vascular invasion 
Clinical N0 or ≤5 pathologic N1 micro-me-

tastases (<0.2 cm in largest dimension)
Intra-thyroidal EFVPTC
Intra-thyroidal WD-FTC with capsular invasion 

and no or minimal (<4 foci) vascular inva-
sion

Intra-thyroidal PMC, unifocal or multifocal,  
including BRAFV600E mutated (if known)

Microscopic ETE
RAI-avid metastatic foci in the neck on the first 

post-treatment WBS
Aggressive cyto-type (e.g., tall cell, hobnail 

variant, columnar cell carcinoma)
PTC with vascular invasion
Clinical N1 or >5 pathologic N1 with all  

involved LN <3 cm in largest dimension
Multifocal PMC with ETE and BRAFV600E  

mutated (if known)

Gross ETE 
Incomplete tumor resection
Distant metastases
Postoperative serum thyroglobulin suggestive 

of DM 
Pathologic N1 with any metastatic LN ≥3 cm 

in largest dimension
FTC with extensive vascular invasion (>4 foci 

of vascular invasion)

Adapted from Haugen et al. [7].
ATA, American Thyroid Association; PTC, papillary thyroid cancer; DM, distant metastases; RAI, radioactive iodine; WBS, whole body scan; N0, no 
evidence of regional lymph node metastasis; N1, metastasis to regional node; EFVPTC, encapsulated follicular variant of papillary thyroid cancer; WD-
FTC, well differentiated follicular thyroid cancer; PMC, papillary microcarcinoma; ETE, extrathyroidal extension; LN, lymph nodes; Gross ETE, mac-
roscopic invasion of tumor into the perithyroidal soft tissues; FTC, follicular thyroid cancer. 

Table 2. The Expanded Definition of Low-Risk Thyroid Cancer

Previous features of low-risk thyroid cancer [20] New features of low-risk thyroid cancer [7,9]

Low-risk for recurrence
PTC with all of the following:

No local or DM
All macroscopic tumor has been resected
No tumor invasion of loco-regional tissues or struc-

tures
No aggressive cyto-type (e.g., tall cell, hobnail vari-

ant, columnar cell carcinoma)
If RAI given, there are no RAI-avid metastatic foci 

outside the thyroid bed on the first post treatment 
WBS 

No vascular invasion 

Low-risk for recurrence
All previous features of low-risk for recurrence PTC
PTC with: clinical N0 or ≤5 pathologic N1 micro-metastases (<0.2 cm in largest  

dimension)
Intra-thyroidal EFVPTC
Intra-thyroidal WD-FTC with capsular invasion and no or minimal (<4 foci)  

vascular invasion
Intra-thyroidal PMC, unifocal or multifocal, including BRAFV600E mutated  

(if known)
Low-risk for mortality

Age cut-off <55 years of age at diagnosis 
Minor ETE detected only on histological examination has no impact on either  

T category or overall stage
T3a tumors >4 cm confined to the thyroid gland, any N, M0
T3b tumor of any size with gross ETE into strap muscles only (sternohyoid,  

sternothyroid, thyrohyoid, or omohyoid muscles), any N, M0
Very low-risk tumors

PMC with no evidence of ETE nor metastases

T3 tumors, >4 cm limited to the thyroid, or gross ETE invading only strap muscles (Stage II).
PTC, papillary thyroid cancer; DM, distant metastases; RAI, radioactive iodine; WBS, whole body scan; N0, no evidence of regional lymph node metas-
tasis; N1, metastasis to regional node; EFVPTC, encapsulated follicular variant of papillary thyroid cancer; WD-FTC, well differentiated follicular thy-
roid cancer; PMC, papillary microcarcinoma; ETE, extrathyroidal extension; M0, no distant metastasis.
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without significantly altering the mortality associated with the 
various stages. Another change in the staging system is that mi-
nor extrathyroidal extension (ETE) detected on histological ex-
amination only was deemed to be a low-risk feature. Although 
previous literature considered both gross and minimal ETE as 
risk factors for recurrence [10]; microscopic ETE remained a 
topic of controversy. The change to the TNM system is consis-
tent with newer evidence showing that minimal ETE in PTC 
does not result in increased rates of either cause-specific mortal-
ity or postoperative tumor recurrence [11-13]. As a consequence 
of these changes, the 8th edition of the AJCC/TNM for differen-
tiated thyroid cancer results in more patients being adequately 
classified as low-risk (Stage I or II). A necessary consequence of 
the decanting of low-risk patients from the high-risk category 
however, is that epidemiologically the average prognosis for the 
patients remaining in the high-risk category is poorer. 

To further refine the category of low-risk, the American Thy-
roid Association (ATA) guideline created a subcategory of “very 
low-risk tumors.” These tumors are subcentimeter PTC without 
clinically evident metastases or local invasion and no cytologic 
evidence of aggressive disease. This change is important as it 
recognizes the low-risk of mortality in patients with tumors with 
these features and may lead patients and their clinicians to con-
sider less aggressive options such as active surveillance to man-

age these tumors (Table 2, Fig. 1) [7].
The ATA, in an additional effort to highlight the low-risk of 

mortality with certain tumors, has also recognized that “Non-In-
vasive Follicular Thyroid neoplasm with Papillary-like nuclear 
features (NIFTP)” are low-risk. These tumors, previously called 
non-invasive encapsulated follicular variant of papillary thyroid 
cancer, have a <1% risk of recurrence in 15 years [14]. By 
changing the nomenclature and removing the cancer label, ex-
perts hope to reduce unnecessary post-thyroidectomy treatments 
(e.g., RAI), to reduce the intensity of follow-up, and improve 
patients’ emotional well-being [15-19]. 

Beyond better differentiating high-risk and low-risk tumors, 
the updated guidelines modified the stratification system used 
for risk of recurrence [7]. Intrathyroidal PTC with ≤5 small 
volume lymph node (<0.2 cm) metastases, previously classified 
as intermediate [20] is now classified as low-risk. Other features 
that indicate a low-risk of recurrence include: intrathyroidal en-
capsulated follicular variant PTC, intrathyroidal well differenti-
ated follicular thyroid cancer with capsular invasion and no or 
minimal (<4 foci) vascular invasion and intrathyroidal papillary 
microcarcinoma, unifocal or multifocal, including BRAFV600E 
mutated (if known) (Table 1). Despite emerging evidence to the 
contrary [11-13], the ATA chose to keep microscopic ETE as an 
indicator of intermediate risk of recurrence. 

Fig. 1. Approach to low-risk papillary thyroid cancer (PTC). RAI, radioactive iodine.
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TREATMENT MODALITIES FOR PATIENTS 
WITH LOW-RISK THYROID CANCER 

Active surveillance for subcentimeter papillary thyroid 
cancer
In the 1990s the natural history of small PTC was not clear, but 
it was thought that most would not grow over time or would 
grow very slowly. Based on this hypothesis Miyauchi et al. [21], 
proposed a clinical trial of observation without immediate sur-
gery for subcentimeter PTCs at Kuma Hospital, later called “ac-
tive surveillance.” Patients with subcentimeter low-risk PTC 
were offered active surveillance or immediate surgery as alter-
natives. For those who chose “active surveillance,” ultrasound 
was performed every 6 months after diagnosis and once a year 
thereafter. Surgery was recommended when tumors grew by ≥
3 mm or when novel lymph node metastasis developed [21]. 

By 2014, they had enrolled 1,235 patients, and showed that 
only 8% of subcentimeter low-risk PTC had a size enlargement 
of >3 mm and only 3.8% were found to have novel regional 
nodal metastases after a 10-year observation period and none of 
the 1,235 patients showed distant metastasis or died from sub-
centimeter low-risk PTC [22,23]. They also noted that young 
patients (<40 years) were more likely to experience thyroid tu-
mor enlargement and novel lymph node appearance compared 
with middle-age (40 to 59 years) or older patients (>60 years). 
Similarly, in 2010, the Tokyo Cancer Institute Hospital group 
reported [24] their findings on active surveillance of 300 lesions 
in 230 patients for a mean of 5 years (range, 1 to 17). They 
showed that only 7% had size enlargement during “active-sur-
veillance” protocol, 90% had remained unchanged and 3% de-
creased in size. No patient developed extrathyroidal invasion or 
distant metastasis. Both groups data showed that rescue surgery 
after progression was detected was successful and no life-threat-
ening recurrence was detected thereafter [22,24]. The results of 
these landmarks studies have demonstrated that active surveil-
lance is a safe and adequate treatment for properly selected pa-
tients with subcentimeter low-risk PTC [21,25,26].

To assess if a patient with subcentimeter low-risk PTC is suit-
able for an “active surveillance” approach, a variety of factors 
should be taken into consideration. The Memorial Sloan Ketter-
ing Cancer Center (MSKCC) in collaboration with the Kuma 
Hospital group developed a clinical framework to assess suit-
ability for an “active surveillance” approach. The rationale for 
the development of this risk-stratified clinical decision-making 
framework is that though the 2015 ATA guidelines endorse “ac-
tive surveillance” as an alternative to immediate biopsy and sur-

gery in subcentimeter thyroid nodules with highly suspicious 
ultrasonographic characteristics, as well as in cyto-confirmed 
very low-risk PTC; the guidelines do not specify how to proper-
ly select patients for an “active surveillance” approach. In this 
framework, patients are divided in distinct categories: ideal, ap-
propriate and inappropriate candidates for “active surveillance” 
based on a variety of factors (inherent to the tumor, patient char-
acteristics and medical team characteristics) (Table 3) [27]. An 
“ideal” candidate, would be an older patient (>60 years old), 
with a subcentimeter low-risk PTC (probable or proven), with 
regular margins, confined to the thyroid parenchyma and not 
adjacent to the thyroid capsule. An “appropriate” candidate, 
would be younger, with tumor multifocality, with potentially 
aggressive molecular phenotype, adjacent to thyroid capsule but 
not in risky-zones, or have other imaging findings that can make 
follow-up more problematic (e.g., thyroiditis, other benign-ap-
pearing nodules, nonspecific lymph nodes). An “inappropriate” 
candidate, has tumors at risky-subcapsular locations (e.g., adja-
cent to the trachea or recurrent laryngeal nerve), has evidence of 
loco-regional or distant spread, or has evidence of disease pro-
gression on serial examinations.

Patients in the “ideal” category demonstrate a <2% rate of 
disease progression, and should be offered active surveillance. 
On the other hand, patients in the “appropriate” category might 
demonstrate a 10% rate of disease progression, and active sur-
veillance may be offered by an experienced management team, 
as delayed surgery will still be effective, with good clinical out-
comes. Finally, patients in the “inappropriate” category should 
not be offered active surveillance given the possibility that mi-
nor disease progression could lead to significant morbidity, and 
because a high rate of disease progression is expected.

Despite the potential benefits of active surveillance for some 
patients with very low-risk thyroid cancer, this management op-
tion has not been widely adopted. One potential barrier is that 
clinicians may have difficulty communicating the comparative 
benefits and downsides of the treatment options, and under-
standing patients’ treatment preferences. Recently, and to sup-
port decision making for patients with subcentimeter low-risk 
PTC, researchers from MSKCC and Mayo Clinic in the United 
States developed a decision aid for use in clinical encounters 
called Thyroid Cancer Choice (TCC). This tool includes (1) an 
estimate of the frequency of thyroid cancer in the population; 
(2) the management options, active surveillance and thyroid 
surgery; (3) the risk of death, metastasis, tumor growth and ad-
verse effects with each option; (4) the planned type and fre-
quency of follow-up; (5) the out-of-pocket costs with each 
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choice; and (6) the interaction of pregnancy and each manage-
ment option. A Korean adaption of this tool underwent pilot 
testing at Seoul National University Hospital and Seoul Nation-
al University Bundang Hospital, and found that among the 220 
patients with small PTC, patients using TCC were more likely 
to choose active surveillance than the patients seen in the usual 
care clinic (relative risk, 1.16; 95% confidence interval, 1.04 to 
1.29). Although this result suggests that this tool increases ac-
ceptance of active surveillance, additional and more rigorous 
studies are needed to confirm this finding.

To further assess active surveillance of subcentimeter low-risk 
PTC in different populations, Seoul, Korea has two ongoing re-
cruiting studies (NCT02952612 and NCT02938702; both require 
fine needle aspiration [FNA] diagnosis to be performed as a cri-
teria of inclusion). And there is another study (NCT03327636) ex-

pected to start recruiting on June 2018 in Hong Kong, China, it 
is a randomized study comparing high intensity focus ultrasound 
(HIFU) versus active surveillance for the management approach 
of subcentimeter PTC confirmed on FNA (Bethesda V or VI).

Active surveillance for larger papillary thyroid cancers
As described above, the initial studies of active surveillance 
were conducted in patients with subcentimeter tumors. As the 
comfort with active surveillance grows, clinicians are exploring 
the appropriateness of active surveillance in patients with larger 
tumors, specifically those ≤1.5 cm. 

Building on the experience from the two cohorts in Japan, 
Tuttle et al. [28] developed an active surveillance cohort at 
MSKCC. The cohort consisted of 291 patients with low-risk 
PTC (≤1.5 cm) followed by a median of 25 months (range, 6 to 

Table 3. Clinical Framework: Risk Stratification Approach to Decision Making in Probable or Proven Papillary Microcarcinoma

Candidates for observation Tumor and neck US findings Patient features Medical team features

Ideal Single thyroid nodule
Well-defined margins
Surrounded by 2+ mm of normal thyroid  

parenchyma
No evidence of ETE
Previous US with stability
cN0
cM0

Older individuals (>60 years)
Willing to accept an active surveillance 

approach
Understands that a surgical interven-

tion might be necessary in the future
Expected to be compliant with FU 

plans
Supportive significant others
Life-threatening comorbidities

Experienced multidisciplinary 
team

High-quality neck US performed 
by skilled radiologist

Prospective data collection
Tracking or reminder program to 

ensure proper FU

Appropriate Multifocal PMC
Subcapsular locations not adjacent to RLN 

without evidence of ETE
Ill-defined margins
Background US findings that will make FU 

difficult (thyroiditis, nonspecific LNs, 
multiple, other benign-appearing thyroid 
nodules)

FDG avid PMC

Young adults and middle-aged patients 
(18–59 years)

Strong FH of PTC
Child bearing potential

Experienced endocrinologist or 
thyroid surgeon

Neck US routinely available

Inappropriate Evidence of aggressive cytology on FNA 
(rare)

Subcapsular locations adjacent to RLN
Evidence of ETE
Clinical evidence of invasion of RLN or  

trachea (rare)
N1 disease at initial evaluation or identified 

during FU
M1 disease (very rare)
Definitive increase in size of ≥3 mm in a 

confirmed PTC tumor

Children and adolescents (<18 years 
of age)

Unlikely to be compliant with FU 
plans

Not willing to accept an observation 
approach

Reliable neck US not available
Little experience with TC  

management

Adapted from Brito et al. [27].
US, ultrasound/ultrasonographic; ETE, extrathyroidal extension; cN0, clinically no lymph node; cM0, clinically no distant metastasis; FU, follow-up; 
PMC, papillary microcarcinoma; RLN, recurrent laryngeal nerve; LN, lymph node; FDG, fluorodeoxyglucose; FH, family history; FNA, fine needle as-
piration; N1, metastasis to regional node; M1, distant metastasis; PTC, papillary thyroid cancer; TC, thyroid cancer.
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166). Consistent with previous reports, growth in tumor diame-
ter ≥3 mm was observed in 11 of 291 (3.8%), with a cumula-
tive incidence of 2.5% (2 years) and 12.1% (5 years). No re-
gional or distant metastases developed during “active surveil-
lance.” They also noticed that the tumor growth follows an ex-
ponential pattern with a median doubling time of 2.2 years 
(range, 0.5 to 4.8) indicating the change in tumor size could be 
modeled and predicted (Table 4). Other studies assessing the 
possibility of active surveillance for larger low-risk PTC tumors 
are currently active at different locations. There is a study 
(NCT03271892) recruiting patients 18 years of age or older 
with newly diagnosed previously untreated PTC (FNA biopsy 
positive for PTC or suspicious for PTC) and a tumor size <2 
cm in maximal diameter on thyroid ultrasound, with no evi-
dence of lymph node and/or distant metastatic disease. The 
study, based in Toronto, started in May 2016 and the estimated 
completion date of the study is May 2026. Another study 
(NCT02609685), being conducted in Los Angeles, is recruiting 
adult patients with pathologically confirmed Bethesda V or VI 
thyroid nodules with PTC and ≤1.5 cm, the study started in De-
cember 2015 and the estimated primary completion date is De-
cember 2030.

Lobectomy as a treatment option for low-risk cancers
As the role of active surveillance has expanded, so has the role 
of lobectomy as a treatment option for low-risk tumors. Previ-
ously, lobectomy was only indicated for unifocal tumors <1 cm 
in size without preoperative evidence of extrathyroid extension 
or lymph node metastases (cN0). More recent evidence howev-
er, suggests that lobectomy can be safely performed in patients 
with larger tumors [29,30]. Lobectomy is most commonly per-
formed using a transcervical approach (collar incision) under 
general anesthesia. However, a variety of minimally invasive 
techniques have been developed which are appropriate for low-
risk tumors. These approaches often leave no obvious scar, a 

patient important outcome, and include techniques such as: en-
doscopic thyroidectomy using transaxillary approach, anterior 
chest, breast, “facelift” or even transoral endoscopic thyroidec-
tomy via a vestibular approach (TOETVA). TOETVA is a novel, 
scar-free procedure that has no visible incisions [31]. 

For low-risk PTC, the decision to perform a total thyroidecto-
my or a lobectomy must be based on accurate and complete 
preoperative assessment as to the extent of the disease and after 
properly assessing patient’s preferences. Thyroid surgery should 
be performed by high-volume surgeons (>25 thyroid surgeries 
yearly) at high-volume centers to avoid higher rates of surgical 
complications [32-34]. Furthermore, thyroidectomy without 
prophylactic central neck dissection is appropriate for low-risk 
thyroid cancer. 

It is important to properly assess the benefits and harms of 
each particular therapy and to set expectations clear upfront to 
patients, so they engage fully in a conversation around what is 
the best therapy for them. The advantages of near total or total 
thyroidectomy is the ease of follow-up and the capability of ad-
ministering RAI though, RAI has very limited role in the treat-
ment of low-risk PTC; patients treated without RAI have similar 
survival rates. The disadvantages of total or near total thyroid-
ectomy are that it is associated with higher surgical risks (e.g., 
transient or permanent post-surgical hypoparathyroidism, recur-
rent laryngeal nerve injury unilateral or bilateral, hematoma for-
mation, infection and even chyle leak with unexperienced sur-
geons when thyroidectomy is combined with prophylactic node 
dissection) and the necessity of thyroid hormone replacement in 
all. The lobectomy has the advantages of lower surgical risks 
(e.g., unilateral recurrent laryngeal nerve injury, transient hypo-
parathyroidism, hematoma, infection) and only around 50% of 
patients will require thyroid hormone replacement after surgery 
[35]. The disadvantages are that biochemical follow-up is not as 
straightforward; therefore, the follow-up should rely more on 
structural serial-imaging assessment and some patients might 

Table 4. Active Surveillance Studies

Japan: Ito et al. (2014) [22] Japan: Sugitani et al. (2010) [24] USA: Tuttle et al. (2017) [28]

No. of patients 1,235 230 Patients and 300 lesions 291

Tumor size cut-off, cm ≤1 ≤1 ≤1.5

Time of follow-up Mean, 6.25 years (range, 1.5–18.91)
At 10 year observation

Mean, 5 years (range, 1–17) Median, 25 months (range, 6–166)

Ultrasound surveillance 1–2/year 1–2/year 2/year for 2 years then 1/year

Tumor increase by ≥3 mm, % 8 7 3.8

Novel lymph node metastases, % 3.8 1 0
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require a second surgery to remove the contralateral lobe in the 
future. 

Systemic therapy with RAI and thyroid stimulating 
hormone suppression 
Radioactive remnant ablation (RRA) is the process by which 
the administration of RAI is given to treat any possible remnant 
of “normal” thyroid tissue, while RAI for therapeutic adjuvant 
purposes is used when we know there is disease left, like due to 
incomplete tumor resection with “gross residual disease” [36]. 
The doses vary for RRA and therapeutic RAI, with 30 mCi now 
considered appropriate to ablate the remnants in selected pa-
tients and higher doses administered in the setting of adjuvant 
therapeutic doses [7]. 

The goal of RAI is to reduce risk of recurrence and mortality, 
and to facilitate follow-up. When deciding if a patient is candi-
date for RAI, using validated scoring systems to determine the 
risks of recurrence and mortality, as well as to having a thor-
ough conversation with the endocrine surgeon as to determine if 
there was any disease left is imperative [9,37,38]. Patients with 
low-risk PTC have an excellent survival, with rates at 30 post-
operative years of only 1% cause-specific-mortality and <15% 
tumor recurrence at any site [39]. Patients with high-risk for re-
currence or mortality are good candidates for RAI because of 
the absolute benefit of this therapy is higher (higher risk and 
higher benefit from the intervention). For patients with low and 
intermediate risk, the decision to treat with RAI should be an in-
dividualized one. Most recent systematic reviews and meta-
analysis suggest that overwhelming evidence shows that RAI 
has no role in improving survival or recurrent rates of low-risk 
PTC [40,41]. This body of evidence suggests that the only role 
for RAI in low-risk patients is to facilitate follow-up. Though, 
low-risk PTC patients treated with total thyroidectomy and 
without RAI can be safely and easily followed by ultrasound as-
sessment and thyroglobulin (TG) trend overtime. Furthermore, 
they tend to have low TG levels and the levels tend to spontane-
ously drop over time [42]. 

For low-risk PTC, thyroid stimulating hormone (TSH) sup-
pression is generally not recommended. The goal of L-thyroxine 
treatment among low-risk patients is to restore euthyroidism, 
and to avoid iatrogenic hyperthyroidism, with a TSH goal of 0.5 
to 2.0 mU/L [7].

Alternative minimally invasive therapies
Percutaneous ethanol injection for primary tumor
Percutaneous ethanol injection (PEI) is an option for some pa-

tients who are uncomfortable with both surgery and active sur-
veillance. Hay et al. [43] showed their results after ablating 17 
biopsy-proven tumor foci in 15 patients with subcentimeter 
low-risk PTC (two-multicentric). Tumor diameters ranged from 
4 to 10 mm (median, 7), patients were followed for 4 to 91 
months (mean, 36). All tumor foci treated with PEI decreased in 
size (diameter and volume), no patient developed neck nodal 
metastases, neck tenderness lasted hours only and no patient ex-
perienced hoarseness. The median tumor volume reduction in 
the 17 tumor foci at last follow-up was 79% (range, 48% to 
100%), at latest assessment, 11 tumors (65%) were still identifi-
able, median volume decrease 74%. Six foci in five patients 
(35%) were no longer identifiable after being followed on aver-
age for 11 months (range, 3 to 19). A study (NCT01974284) is 
being conducted at Yale (anticipated completion 2018) to fur-
ther evaluate the effectiveness of PEI for low-risk PTC. 

Radiofrequency ablation
Percutaneous, image-guided, in situ tumor ablation with thermal 
energy source radiofrequency ablation (RFA) has been an effec-
tive minimally invasive approach for the treatment of patients 
with a variety of primary and secondary malignancies, such as 
liver tumors [44]. It has also been used for the treatment of be-
nign thyroid nodules, proving to be safe and effective in select-
ed patients with symptomatic thyroid nodules [45-47]. The term 
radiofrequency refers to an alternating electric current oscillat-
ing between 200 and 1,200 kHz. Heat results in immediate 
damage to tumor tissue, significant only in regions very close to 
the electrode (a few millimeters) [48]. 

RFA has been used in the setting of loco-regional recurrences 
in thyroid cancer [49] and more recently has been administered 
for the treatment of thyroid cancer primary tumor [50,51]. In a 
study by Zhang et al. [52], ultrasound-guided RFA of subcenti-
meter low-risk PTC proved to be effective and safe. No suspi-
cious metastatic lymph nodes were detected on follow-up. And 
no major complications were encountered; one patient had 
moderate pain and four had transient hoarseness. 

Ultrasound-guided percutaneous laser ablation 
Another minimally invasive thermal ablation technique is the 
ultrasound-guided percutaneous laser ablation (PLA) that can 
be a therapeutic option in patients with low-risk PTC and high 
surgical risk, who do not wish an “active surveillance” approach 
[53]. The energy delivered by the laser results in tissue destruc-
tion and carbonization, leading to lack of viability of subcenti-
meter low-risk PTC treated with this technique [54]. In a recent 
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publication by Zhou et al. [55], PLA treatment of unifocal 
T1N0M0 subcentimeter low-risk PTC in 30 patients was evalu-
ated retrospectively, 29 patients were treated successfully under 
local anesthesia in a single session. At last follow-up, 10 abla-
tion zones (33.3%) had disappeared, and 20 ablation zones 
(66.67%) remained as scar-like lesions. No regrowth of treated 
tumors, local recurrence or distant metastases were detected. 
The procedure was apparently well tolerated without serious 
complications. 

CONCLUSIONS

The definition of low-risk PTC has expanded. The previous no-
tion of “one size fits all” (all surgery, all RAI) is no longer ac-
ceptable. Management should be individualized, and after prop-
er assessment of cytologic features, tumor location, evidence or 
absence of metastatic spread, and after considering patient’s 
values and preferences in terms of what is the best treatment ap-
proach for a particular patient in their own context. Newer less 
aggressive approaches and alternatives exist for the treatment of 
low-risk PTC, such as active surveillance and minimally inva-
sive therapies in properly selected patients. 
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