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Abstract

Background. Ethanol ablation for the treatment of thyroid cysts has been well documented
in the literature as a safe, effective treatment option in the elective setting. This study
demonstrates the use of ethanol ablation in the emergency setting.
Methods. Three patients presenting with airway-threatening compressive symptoms second-
ary to a thyroid cyst were treated with ethanol ablation within 24 hours of presentation to
hospital.
Results. All patients had symptom resolution at a median of nine months follow up post pro-
cedure. Sixty-six per cent of patients required only one treatment. There was a median of 100
per cent radiological resolution of the cystic component. The median Glasgow Benefit
Inventory score was +27.7, similar to that for tonsillectomy.
Conclusion. Ethanol ablation is a safe, cost-effective and efficient treatment option for thyroid
cysts in the acute setting.

Introduction

Thyroid cysts account for 25 per cent of thyroid nodules and are generally benign.
However, they can cause compressive symptoms because of local enlargement and
some cases require intervention. Although aspiration of a cyst improves symptoms, this
is short-lived, with an estimated 90 per cent re-accumulation rate.1 Recurrent thyroid
cysts are definitively managed with surgical intervention, with the associated complica-
tions of thyroid surgery and general anaesthesia.2

New techniques have been adopted for minimally invasive management of thyroid
lesions, which have been well explored by Hegedüs et al.3 and Papini et al.4

Percutaneous ethanol ablation is a technique that allows convenient, safe and cost-effective
out-patient management of thyroid cysts.5,6 High purity ethanol is injected into the cystic
lesion to induce coagulative and ischaemic necrosis, resulting in fibrosis and atrophy of the
nodule.7 Ethanol ablation has been demonstrated to have a high success rate for a relatively
low cost (£91.91 per unit), and its use reduces length of hospital stay through a day-case
service. The cost of surgical intervention for benign thyroid nodules is estimated at
£3689, which could be avoided if patients were managed successfully with ethanol ablation.6

The literature suggests that ethanol ablation can provide a recurrence rate as low as
6.5–20 per cent,8,9 in comparison to a recurrence rate of over 80 per cent with aspiration
alone,10 which is currently the first-line treatment. Ethanol ablation has demonstrated a
95 per cent volume reduction of cystic thyroid nodules, with reported high therapeutic
success (in terms of symptoms and cosmetic score).11 The use of ethanol ablation as a
first-line treatment could have benefits in terms of minimising cost, and reducing patient
attendances and length of hospital stay, and it is minimally invasive.

Despite the clear benefits of ethanol ablation, its demonstrated success has only been
described in the elective or semi-elective setting. To our knowledge, no study has
described the use of ethanol ablation in the emergency setting. This case series aimed
to present the benefits of adopting ethanol ablation as a first-line treatment, by demon-
strating the efficiency of its use within semi-emergent cases.

Our service

Our centre introduced an ethanol ablation service within the otolaryngology head and
neck surgery department, working closely with the radiology team. Patients referred to
this service between 2017 and 2020 were treated as out-patients, providing they met
pre-agreed inclusion criteria.

Ethanol ablation is currently offered on an elective basis. The results from our intro-
duction of this service have been published, demonstrating this technique as safe, effective,
well-tolerated and economical.12 Within that larger cohort of 26 patients treated in our
unit with ethanol ablation on a semi-elective basis, the average volume reduction from
baseline was 80 per cent.
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Since our introduction of this service, the unit has also
offered this treatment to patients who present in the acute set-
ting with compressive symptoms. This small case series
demonstrates the use of ethanol ablation in three patients
who presented with acute airway compromising symptoms.

Materials and methods

Caldicott approval was obtained from NHS Lothian (reference
number: 16113). All patients were admitted under the oto-
laryngology team, and then flagged to radiology and identified
as potential candidates for emergency ethanol ablation.
Patients were consented for the treatment-related risks,
which include pain, haematoma, failure, numbness, injury to
the recurrent laryngeal nerve and laryngeal necrosis.

Technique

The technique for ethanol ablation involved infiltration of
local anaesthetic using an ultrasound-guided aseptic single
puncture method with a 19–21 G needle injected into the thy-
roid cyst. The cyst is aspirated to near dryness and then
instilled with 100 per cent ethanol to a maximum of 20 ml.
The technique was described in detail in our publication of
the larger cohort of patients;12 the technique for the emer-
gency setting does not differ from that of the elective setting.

Outcome measures

Patients were assessed clinically for the presence of ongoing
symptoms. Radiological outcome measurements were
obtained using serial ultrasound scanning of the cyst. The
median follow-up duration was 24 weeks (range, 6 weeks to
10 months). Radiological imaging was conducted in the
form of computed tomography and ultrasound imaging of
the thyroid cyst prior to treatment, followed by ultrasound
imaging following treatment with ethanol ablation (Figure 1).

Patient-reported outcome measurements were collected using
the Glasgow Benefit Inventory, completed at a median of nine
months post treatment. The Glasgow Benefit Inventory is a vali-
dated post-interventional questionnaire applicable to ENT pro-
cedures that assesses changes in health status, providing a
comparable patient-reported outcome measurement.

Participants

Since 2019, a total of three patients have been admitted under
our department’s care because of their presenting compressive
symptoms secondary to a cystic thyroid nodule in the acute
setting. All were offered treatment with ethanol ablation in
the first instance.

Results

Three patients (two females and one male) were treated with
ethanol ablation during the study period. Their median age
was 41 years (range, 23–85 years). The patients presented with
acute dyspnoea, pain and swelling, with one patient also report-
ing dysphagia. All patients were treated with ethanol ablation
within 24 hours of presentation in the acute setting (Table 1).

Outcomes

The median pre-ablation volume was 97.5 ml (range, 12.8–
172.9 ml). The median volume aspirated was 90 ml (range,

20–135 ml), varying depending on pre-ablation volume. The
median volume of ethanol injected was 10 ml (range, 8–
13 ml). Radiological measurements post procedure, at a
median follow up of eight weeks, revealed a median cyst vol-
ume percentage change from baseline of 100 per cent
(range, 4.45–100 per cent).

Follow up, via telephone consultation, was conducted a
median of nine months post procedure. Of the patients, 100
per cent reported complete resolution of symptoms and no
cyst presence.

Complications

Two of the three patients, with simple thyroid cysts, required
only one treatment. These patients were found to have 100

Fig. 1. (a) Computed tomography image of large thyroid cyst. (b) Ultrasound scan-
ning image of large thyroid cyst prior to treatment with ethanol ablation. (c)
Ultrasound scanning image of large thyroid cyst following ethanol ablation treat-
ment, with trachea now in view. P = posterior
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per cent radiological resolution of the thyroid cyst at a median
follow up of eight weeks post procedure (range, 6–40 weeks),
with no complications reported.

The third patient, an older adult with multiple
co-morbidities, was found to have a large goitre with a cystic
component. This patient required multiple treatments with
ethanol ablation because of the recurrence of symptoms and
radiological evidence of persistent cyst volume. The patient
received ethanol ablation treatment on three occasions, each
two months apart. There has been no further radiological
assessment of the cyst following the third cycle of ethanol abla-
tion, because of the impact of the coronavirus disease 2019
pandemic. However, at five months post procedure, the patient
reported complete resolution of her symptoms and the swel-
ling. No further complications were noted.

Glasgow Benefit Inventory

Glasgow Benefit Inventory scores were calculated for all
patients at a median of nine months following the initial pro-
cedure. The median Glasgow Benefit Inventory score was
+27.7 (range, +11 to + 30.5). Ethanol ablation had a similar
Glasgow Benefit Inventory score to that of tonsillectomy
(range, +17 to +35).

Discussion

Synopsis of key findings

In this case series, all three patients presented with acute
airway-compromising compressive symptoms secondary to a

cystic thyroid nodule. All received treatment with ethanol
ablation within 24 hours of presentation, with no complica-
tions. All patients reported symptom resolution at 7–10
months’ follow up, with a median Glasgow Benefit
Inventory score of +27.7. The findings indicate that ethanol
ablation is a safe, convenient, cost-effective and efficient treat-
ment option for thyroid cysts in the acute setting.

Strengths

This is the first study to describe the use of this technique in
the acute setting, within a cohort of patients with airway-
threatening compressive symptoms.

In our case series, there were varied presentations, ranging
from simple cysts to a large multinodular goitre with a cystic
component. All patients reported symptom resolution.
Similarly, radiological findings revealed a median of 100 per
cent resolution. This supports guidelines indicating that etha-
nol ablation can be used safely for simple thyroid cysts, and
can arguably be employed as a first-line intervention in the
acute setting in patients with airway compromise.

Limitations

The low number of cases in this series limits the conclusions
that can be drawn. There are clear limitations of ethanol abla-
tion treatment to consider. Ethanol ablation has been shown to
have less efficacy in terms of volume reduction when there is
an associated solid component to the thyroid cyst. Jang et al.

Table 1. Summary of patient findings

Parameter Patient 1 Patient 2 Patient 3

Pre-ablation size (mm) 82 × 74 × 57 60 × 75 × 40 43 × 27 × 22

Pre-ablation volume (ml) 172.9 97.5 12.8

Volume aspirated (ml) 135 90 20

Type of fluid Dark brown Blood-stained Blood-stained

Volume of ethanol used (ml) 13 10 8

Time from procedure to 1st follow-up USS 9 weeks 6 weeks 6 weeks

Size at 1st follow-up USS (mm) 55 × 54 × 39 48 × 63 × 53 No residual
cystic
component

Post-ethanol ablation % reduction in size at 1st follow-up USS 66.50 17.80 100

Repeated procedure required? No Yes No (patient
discharged)

Time from procedure to 2nd follow-up USS 10 months 2 months –

Size at 2nd follow-up USS (mm) No residual
cystic component

50 × 63 × 61 –

Post-ethanol ablation % reduction in size at 2nd follow-up USS 100 4.45 –

Outcome Patient discharged;
symptoms resolved

2 further aspirations + 2 additional
ethanol ablation treatments;
symptoms resolved

Symptoms
resolved

Time from procedure to GBI assessment 10 months 9 months 7 months

GBI score +27.7 +30.5 +11

Cyst volume (% change from baseline) 100 4.45 100

USS = ultrasound scanning; GBI = Glasgow Benefit Inventory
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reported a 49 per cent recurrence rate if the solid component
was greater than 20 per cent.13

• Cystic thyroid nodules can be treated with several techniques
• Ethanol ablation is an efficient, safe, convenient and cost-effective
treatment option for thyroid cysts

• Ethanol ablation is a safe treatment option in the acute setting for simple
thyroid cysts causing compressive symptoms

• Ethanol ablation can produce successful outcomes in the acute setting
• Patients may require repeated ethanol ablation treatments for symptom
resolution

One patient from our cohort was found to have a large mul-
tinodular goitre with a cystic component, and had poor results
initially. Difficulties can arise whilst aspirating large cysts; the
cyst can distort as it deflates, and the contours of the neck
change, resulting in difficulty monitoring the tip of the needle.
This can be further exacerbated if the cyst extends into the
mediastinum, as was the case in one of our patients. This
leads to difficulties aspirating an appropriate volume of con-
tents, causing a dilutional effect on the injected ethanol,
with the treatment therefore being less effective. Despite this,
subsequent repeated treatments led to symptom resolution in
our patient. Patients with more complex nodules with varying
components should perhaps be considered for alternative ther-
apy considering the poor immediate success rates.

Conclusion

Our early experience of ethanol ablation for thyroid cysts
which present as airway emergencies suggests that this is a
rapid and safe technique for managing patients, with a durable
response rate.
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