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Abstract

Introduction: Thyroid nodules are among the most common endocrine complaints in the United States. With
increasing incidence of differentiated thyroid carcinoma there has been a widespread interest in development of
minimally invasive treatments such as percutaneous ethanol injection (PEI) to manage thyroid pathology. In our
review of published literatures, we discuss the application of ethanol injection for treatment of benign thyroid nodules
and its efficacy in treating locally recurrent papillary thyroid carcinoma.

Evolving treatment roles of PEI: PEI has been most successful at treating recurrent cystic nodules. In hyper-



Kanotra et al.
[37] 2008 India Prospective 40 85

Kim YJ et al.
[38] 2012 Korea Retrospective 217 90.3

Table 2: Studies evaluating percutaneous ethanol treatment in cystic
thyroid nodules.

However, many recur and surgical removal will be considered for
these mostly benign cystic nodules and solid functional nodules [10].
Thyroid surgery is safe however, there is associated risk of
complications even in hands of high volume surgeons and presents a
significant financial burden [8]. Therefore, PEI treatment presents an
attractive minimally invasive option for these patients with benign
nodules. In these patients, complete and lasting disappearance of the
treated cystic nodules is a realistic goal of therapy.

Radioactive iodine (RAI) therapy was preferred for treating
hyperthyroid state. RAI is usually well tolerated but it can be
associated with risks of hematologic abnormalities, reproductive
disturbances, and salivary-gland disturbances with repeated doses
[11]. In a recent publication, it was concluded that RAI was associated
with an over 20% failure rate to treat hyperthyroid state while surgical
intervention was 3.44 times more successful than RAI [12]. On the
other hand, PEI may be a good treatment option for patients with
small functional nodules (<5ml) who defer I-131 therapy and are poor
surgical candidates [8]. The injection of ethanol acts by immediate
tissue dehydration, protein denaturation, and coagulation necrosis of
the vascular endothelium, platelet aggregation, vascular thrombosis
and ischemic tissue necrosis (Figure 1) [8,10]. In currently published
cases, ablation of the autonomous lesion was followed by return of
normal thyroid function nearly 100% of these patients [6,7]. The
possibility of subclinical or overt hyperthyroidism necessitates
continued follow up with endocrinologist and serum thyroid function
testing in the presence of clinical suspicion [6,7]. Despite evidence of
some benefit, realistically, therapeutic role of PEI treatment of frankly
toxic thyroid nodules is limited [8].

Figure 1: Histological changes in neoplastic thyroid tissue on pre-
treatment (A) and post-treatment (B) with percutaneous ethanol
injection. Image (B) shows signs of fibrosis and necrosis in the
thyroid tissue.

While PEI treatment for benign thyroid lesions was the area of
initial sustained interest, during 2000s only investigators in Europe
and Asia continued to pursue this line of application. Their colleagues
in United States have instead focused on the possibility of using this
treatment modality in thyroid malignancy, most commonly, PTC.
PTC has one of the highest long term survival rates of any malignancy,
with 90% survival at 10 years after the initial diagnosis [13,14].

However, as the other thyroid pathologies discussed in this review, it
too shares the propensity to recur. Many patients who initially present
with an early Stage 1 lesion must return to the operating room for
treatment of their local nodal metastases multiple times after their
primary operation [13,15,16]. Lobectomy or total thyroidectomy with
selective cervical lymph node dissection of the affected regional nodes
is the appropriate primary treatment options for PTC. Surgical
interventions can be followed by radioactive Iodine-131 ablation of
any remaining microscopic and macroscopic disease. In the hands of
an experienced surgeon, primary total thyroidectomy has become a
relatively low risk surgical procedure with a reported 2% risk of
recurrent laryngeal nerve (RLN) injury [15,17,18]. Patients are
monitored with ultrasound (US) routine examination for nodes
suspicious for neoplastic spread (Figure 2,3). Metastatic lymph nodes
are treated with selective neck lymph node dissection during primary
thyroid surgery or focused dissection aimed at resecting lymph nodes
missed during the initial neck dissection for the disease [15].
Prophylactic lymph node dissection has not been shown to offer a
clinically significant benefit in the setting of early Stage 1 PTC to merit
routine implementation [19,20]. Ironically, these patients who are
most likely to suffer the cycle of local recurrence and reoperation.

Figure 2: Ultrasound image of a sub-centimeter metastatic lymph
node exhibiting loss of fatty hilum and eggshell calcifications.



The potential of PEI treatment in PTC was recognized early and a



effective in treating cystic thyroid nodules, non-functioning nodules,
autonomous thyroid adenomas and small lesions of locally recurrent
PTC.

Conclusion
To summarize, PEA is a versatile, minimally invasive option that is

well tolerated with no lasting adverse effects. It is a safer and more
economically attractive option compared to conventional surgical
intervention. Future prospective multi-institutional studies are
warranted to further compare the oncological outcomes related this
approach and re-operative neck surgery.
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