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SUMMARY
Increased diagnostic surveillance and technological innovation have considerably increased 
the number of thyroidectomies for carcinoma in the last decades. While thyroidectomy 
remains the first line of treatment, other minimally-invasive and conservative options to be 
applied in very selected cases have been proposed. The objective of this review is to illus-
trate the advantages and disadvantages of these techniques.
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Introduction
As a result of technological innovation in diagnostics and increased surveil-
lance, the number of thyroidectomies has progressively increased over the 
years  1. Conventional thyroidectomy has been for many years the first line 
treatment for thyroid nodules. This technique offers excellent exposure of the 
surgical field, but it frequently results in a wide neck scar and possible com-
plications related to vertical opening of the pre-laryngeal muscles, bleeding, 
recurrent nerve(s) temporary or permanent palsy, and temporary or permanent 
hypoparathyroidism 2,3. 
Since the 1990s, alternative therapeutic options, both minimally-invasive and 
conservative, have been constantly sought to avoid open surgery, thus improv-
ing the quality of life and reduce hospitalisations and costs.
These techniques have also been adopted to highly-selected cases of thyroid 
carcinoma.
The consolidated experience of thyroid echo-interventional techniques aimed 
at the cytopathological characterisation of thyroid nodules (by fine needle as-
piration biopsy) has formed the technical basis of the interventional evolution 
of ultrasound-guided techniques.
The echo-interventional techniques most currently used are:
1.	ultrasound-guided percutaneous ethanol injection (PEI);
2.	ultrasound-guided thermoablative (TA) techniques with different energy 

sources (Nd-YAG laser, microwave, radiofrequency).

Ultrasound-guided percutaneous ethanol injection
Ultrasound-guided PEI was the first method tested and subsequently used 
widely. It consists in the infiltration of substances that promote a necrotic-
inflammatory reaction of the target structure, such as 90% ethyl alcohol 4.
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This substance, by promoting inflammation, coagulative 
necrosis and haemorrhagic infarction 5 of the nodular for-
mation, allows a dimensional reduction of the formation 
itself, with a consequent reduction of the mechanical com-
pressive symptoms on the airway, oesophagus and vessels 6.
Despite the promising initial results, this experience has 
undergone changes over the years especially regarding the 
indications, in relation to the verified greater efficacy in 
some types of nodular structures.
Numerous experiences have in fact shown that nodules 
with a liquid component greater than 25% of the volume 
are more vulnerable to this treatment, while nodules with a 
greater solid component, on the other hand, are more resist-
ant to the infiltration of the coagulating agent 7. Due to this 
characteristic, in the treatment of solid nodules, extranodu-
lar extravasation of ethyl alcohol occurred more often, with 
possible complications due to infiltration of the healthy 
thyroid parenchyma 8.
For reasons listed above, PEI does not appear to be the cor-
rect treatment for solid nodules, in particular for papillary 
thyroid carcinoma (PTC). However, this method has been 
proposed in selected cases of PTC recurrence. In 2011 
Heilo et al. 9 in a retrospective study described successful 
treatment of 84% of lymph nodes (requiring from 1 to 3 
treatments), with a mean follow-up of 38 months and mi-
nor complications such as brief discomfort at the level of 
the PEI site. Another study retrospectively reviewed 25 pa-
tients who had 37 lymph nodes ablated between the years 
1994 and 2012, with a relatively long mean follow-up of 
65 months 10. All lymph nodes were successfully ablated in 
one to five treatment sessions. Most of the lymph nodes de-
creased in size and 46% completely disappeared. Repeated 
treatment is probably at the basis of a good response. Guen-
ette et al.  11 describes a study with one shot treatment of 
lymph nodes with a high rate of recurrence (24%). 
Despite some promising results, a review in 2015 con-
cluded that given the poor efficacy of PEI it seems to be 
inferior to reoperation. Further and well-designed studies 
are needed to evaluate the actual efficacy of PEI. At the 
moment, this method should be considered only in patients 
who are poor surgical candidates. Many patients will likely 
need more than one treatment session 12.
In 2017, Kim et al.  13 reached the same conclusions sug-
gesting PEI for recurrence of PTC in thyroid bed or cervi-
cal node metastasis (larger than 1 cm) in patients ineligible 
for intervention or refusing further surgery.
A recent study evaluated the long-term efficacy of PEI for 
metastatic lymph nodes from PTC. The investigators en-
rolled adult patients with PTC who had received PEI in 
lymph node metastasis and were included in a study from 
2011: 51 of 63 patients were re-examined with a median 

follow-up of 11.3 years. Local control was permanently 
achieved in most patients (80%). Recurrence within an ab-
lated node was registered in 13 metastases in 10 patients. 
Seven of these patients also had recurrent disease elsewhere 
in the neck 14.
In conclusion, PEI represents a minimally-invasive tech-
nique useful in neck recurrence of PTC in patients which 
are not candidates for surgery. Multiple treatment sessions 
are required. Selected patients can obtain good disease con-
trol even in the long-term.

Ultrasound-guided thermoablative 
techniques
Ultrasound-guided TA techniques can be applied with dif-
ferent source of energy: Nd-YAG laser, microwave, or radi-
ofrequency.
This conservative technique has been proposed for recur-
rent and symptomatic PTC. In 2011, a Korean study  15 
described the efficacy of radiofrequency ablation (RFA) 
for local control and relief of symptoms with a mean tu-
mour volume reduction of 50.9%. Regrowth of the treated 
tumour was observed in only 2 cases. A similar analysis 
was conducted in another Korean study in which successful 
treatment of lung and bones metastases from well differen-
tiated thyroid carcinoma was described 16. 
PEI and laser or RFA share the same indications but differ 
in terms of complications 17: RFA is more effective but is 
associated with more side effects such as discomfort, pain, 
skin burning, and recurrent nerve temporary or permanent 
palsy. In 2012 18, the Task Force Committee of the Korean 
Society of Thyroid Radiology developed recommendations 
for the optimal use of RFA in thyroid nodules. In recurrent 
thyroid cancers (surgical bed and lymph nodes), they con-
clude that reoperation is the standard treatment for recur-
rent thyroid cancers, followed by radioactive iodine. RFA, 
however, can be used in patients at high surgical risk and in 
those who refuse to undergo repeated surgery.
In 2013, Papini et al. 19 described the rapid cytoreduction 
and control obtained by laser ablation in recurrent PTC 
and metastatic lymph nodes. Mean follow-up was only 12 
months. 
Over the years TA has gained success in the treatment of 
hepatic and renal carcinoma 20. In parallel to overdiagno-
sis of well differentiated thyroid carcinoma, this technique 
was adopted both in cases of thyroid papillary microcarci-
noma (< 1 cm) and PTC. 
In a recent large review 21, an analysis regarding the effi-
cacy of TA in treatment of thyroid PTC staged as T1N0M0 
was conducted. Among the minimally-invasive techniques 
described, the most effective seems to be laser ablation, but 
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in the analysis of all criteria (complete disappearance rate, 
recurrence rate, distant metastasis, lymph node metastasis), 
RFA presented advantages for most outcomes. Moreover, 
patients with T1aN0M0 disease may experience fewer side 
effects than those with a T1bN0M0 tumour.

Conclusions
Minimally-invasive conservative techniques represent a vi-
able option in highly-selected patients with early well-dif-
ferentiated thyroid carcinoma or poor surgical candidates 
with loco-regional recurrence in order to guarantee better 
quality of life.
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