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Ultrasound-guided-fine-needle Aspiration Drainage and
Percutaneous Ethanol Injection for Benign Neck Cysts
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Background: Ultrasound-guided-fine-needle aspiration drainage (US-FNAD) and US-percutaneous ethanol injection (US-PEI) have been
widely used in the management of benign neck cysts. However, the long-term results of US-FNAD and US-PEI are not well elucidated.
Methods: We retrospectively collated patients under neck US examinations from March 2007 to December 2017 and investigated the recurrence
after US-FNAD and US-PEI. Univariate and multivariate Cox regression analyses were used to assess significant risk factors for recurrence
after US-FNAD. Results: A total of 1075 patients were recruited, and their age was 50 + 15 (mean + standard deviation) years. A total of
862 patients had thyroid cysts, 118 patients had thyroglossal duct cysts (TGDC), twenty patients had branchial cleft cysts, 64 patients had
parotid sialocysts, and 11 patients had plunging ranulas. Majority of the patients (97%, 1037/1075) reported significant symptom improvement
immediately. However, 38% of the patients had recurrence with a median 3-year follow-up period. In a multivariate Cox regression analysis
with adjustment for age and gender, plunging ranula (hazard ratio [HR]: 2.44, 95% confidence interval [CI]: 1.19-4.99) and lateral dimension
size > 0.8 cm (HR: 1.32,95% CI: 1.04-1.67) after US-FNAD were independent risk factors for recurrence. There were 15 male and 19 female
patients who received US-PEI therapy after repeated US-FNAD, of whom 23 patients had thyroid cysts, 6 had plunging ranulas, 4 had TGDC,
and one had a branchial cleft cyst. The overall success rate was 94% (32/34), with a median follow-up period of 1.6 years. Two recurrent
symptomatic patients had plunging ranulas. Some patients stated mild pain (21%, 7/34) and swelling sensation (26%, 9/34) after the injection.
No major complications, such as vocal fold paresis or airway compression, were found. Conclusion: US-FNAD is an effective tool in the
management of benign neck cysts with a 38% recurrence rate. Plunging ranulas have the highest rate of recurrence after FNAD. US-PEI is
effective for most recurrent neck cysts after repeated US-FNAD.
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INTRODUCTION content in the parotid glands. TGDCs are along the course of
the embryonic thyroglossal duct and are cystic lesions within
the midline neck between the tongue base and thyroid gland.
Branchial cleft cysts are congenital epithelial cysts located in
the lateral neck. A ranula is a pseudocyst or mucocele caused
by saliva leakage from the sublingual or minor salivary gland,
and plunging ranula means that the pseudocyst extends through
the mylohyoid muscle to the upper neck region.

Cystic masses of the neck are frequently encountered clinically.
Although clinical history and examination may suggest a diagnosis,
with imaging, we can further assess the anatomical extent of the
lesion to confirm the clinical diagnosis before treatment. Cystic
masses of the neck include a wide range of congenital and acquired
lesions. Common benign neck cystic masses include thyroid cysts,
thyroglossal duct cysts (TGDC), branchial cleft cysts, parotid
sialocysts, ranulas, and lymphangiomas.™) High-resolution ultrasound (US) is a convenient tool for initial
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use US to check neck lumps. With the assistance of US,
fine-needle aspiration (FNA) or core needle biopsy can harvest
specimens for further cytological or pathological examination.
Symptomatic benign cysts can be managed with US-FNA
drainage (US-FNAD), although some of the cysts will recur.””

Management of benign neck cysts has moved toward a
patient-tailored approach.? Medication plays a minor role in
the management of benign neck cysts if no infection occurs.
Surgery is the mainstay of treatment for benign neck cysts.
Recently, office-based minimally invasive treatment (MIT)
has become an alternative for the management of benign
cysts.®4 The choices of MIT include percutaneous ethanol
injection (PEI) and thermal ablation, such as LASER,
radiofrequency,’ and high-intensity focus US therapy.*¢"! In
ATA guidelines, relapsing thyroid cysts are indicated for PEI
treatment.®!

US-PET has been reported to successfully treat thyroid cysts,[>*1!
TGDC,!">'" branchial cleft cysts,!'” lymphangiomas,!'® and
ranulas.l'” Both US-FNAD and US-PEI have been widely
used in the management of benign neck cysts. However, the
long-term results of US-FNAD and US-PEI have not been well
elucidated. The present study aimed to clarify the long-term
effects of US-FNAD and PEI in the management of benign
neck cysts.

MareriaLs AND MEeTHODS

This study was approved by the institutional research
board (107102-E). We retrospectively collated patients who
underwent head-and-neck US examinations from March
2007 to December 2017, and only benign neck cysts were
taken for further review and analysis. The benign neck cystic
masses included predominant thyroid cysts (>50% of fluid
component), TGDC, branchial cleft cysts, parotid sialocysts,
and plunging ranulas.

Ultrasound examination and ultrasound-guided-fine-needle
aspiration drainage

All patients received US examinations due to palpable or
symptomatic neck lumps in an outpatient clinical setting.
The patients underwent both US and US-FNA cytology
examinations. The detailed procedure of US examination and
US-FNA was well described in a previous publication.!'! We
aspirated and drained the internal content of the cyst as much
as possible (at least >50%) with an 18G needle. We recorded
the diameters pre- and post-aspiration. When the cytology
revealed benign results, the patients could be further enrolled
for analysis. The medical records were reviewed to determine
the location and size of the lesions before the aspiration, the
results of cytological examination, and whether those cysts
were recurrent.

Ultrasound-guided-percutaneous ethanol injection

procedure
Patients who underwent US examinations and US-PEI were
also included in the retrospective analysis. If these patients

still had symptoms after more than two times of aspiration
drainage and cytology shown no evidence of malignancy,
then we would suggest the alternative choice of US-PEI to
patients. Before PEI local anesthetic of 1 ml 2% xylocaine was
injected subcutaneously. Then, we took an 18G needle with a
three-head connection device connected to a 20-ml syringe and
2 ml of 95% alcohol in another syringe [Figure 1a] to perform
the procedure. Under the guidance of US, cyst fluid was
withdrawn by the 18G needle as completely as possible, and
the needle was kept in the cyst visually under the US screen.
Then, through the three-way joint device, 2 ml of alcohol
was injected into the target cyst after rotating the direction
knob [Figure 1b]. After the procedure, moderate pressure
was applied to the injection site and observed for 15 min. The
treatment response was determined 1 week after the treatment.
If the response was not good and the patient persisted with
the symptomatic lump, the patient was scheduled to receive
repeated US-PEI. Therefore, several rounds of US-PEI might
have been performed.

In the follow-up clinic, each patient who had been injected with
alcohol was examined and inquired to see whether the patient
had relapse or had other side effects (hoarseness, pain, or
swelling). The follow-up time was determined by the duration
between US-FNAD or US-PEI and the last clinical follow-up.

Statistical analysis

Categorical data were expressed in numbers and percentages,
and continuous data were expressed as mean + standard
deviation (SD) or median (interquartile range [IQR]), when
appropriate. Statistical analysis was used to investigate the
recurrence of cysts after US-FNAD. A K-M plot with a
log-rank test was used to compare the recurrence rates of
different cysts. Univariate and multivariate Cox regression
analyses were used to assess significant risk factors for
recurrence after US-FNAD. P < 0.05 was considered
statistically significant for all analyses. Statistical analyses
were performed with STATA 12 (Stata Corp LP, College
Station, TX, USA).

Figure 1: The preparation of ultrasound-percutaneous ethanol injection.
The 18G needle and 20-mL syringe were filled with 95% alcohol (a). Under
the real-time guidance of ultrasound, the fluid of the cyst was drainage
out with a 3-way connector, and 2 ml of 95% alcohol was pushed into
the cystic cavity (b)
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ResuLts

Actotal of 1075 patients, including 380 males and 695 females,
were recruited. Their age was 50 + 15 (mean + SD) years. The
detailed patient characteristics are summarized in Table 1. The
median follow-up period was 3 years (IQR: 1.9 years). A total
of 862 patients had thyroid cysts (predominant cysts >50%),
118 patients had TGDC, 20 patients had branchial cleft
cysts, 64 patients had parotid cysts, and 11 patients had
plunging ranulas. We found that US-FNAD was effective in
the management of benign neck cysts immediately. Majority
of the patients (97%, 1037/1075) reported significant
shrinkage or improvement in swelling symptoms. However,
38% (412/1075) of the patients had recurrence after one
US-FNAD. The recurrence rates were 39% (333/862),
34% (40/118), 40% (8/20), 36% (23/64), and 73% (8/11) for
thyroid cysts, TGDC, branchial cleft cysts, parotid cysts, and
plunging ranulas, respectively. The median duration from

Table 1: Patients’ characteristics (n=1075)

Item n (%), mean=SD
or median=IQR

Gender
Male 380 (35)
Female 695 (65)
Age (years) 50+15
Locations
Thyroid cyst 862 (80)
Thyroglossal duct cyst 118 (11)
Branchial cleft cyst 20(2)
Parotid cyst tumor 64 (6)

Ranula 11 (1)
Size before the 1* aspiration

AP L dimensions (cm)
1.7+0.7, 2.4£1.0
1.4+0.7, 2.240.9
2.2+1.0,3.3+1.4
1.7+0.6, 2.4+1.0

2.2+0.9,3.3+1.4

Thyroid cyst
Thyroglossal duct cyst
Branchial cleft cyst
Parotid cyst tumor
Plunging ranula
Recurrent rate and time, median (IQR, days)

Overall: 412/1075 (38%) 177 (294)
Thyroid cyst (333/862, 39%) 177 (267)
Thyroglossal duct cyst (40/118, 34%) 167 (462)
Branchial cleft cyst (8/20, 40%) 205 (679)
Parotid sialocysts (23/64, 36%) 294 (656)
Plunging ranula (8/11, 73%) 78 (293)
Surgery (n=99)
Thyroid cyst 63 (64)
Thyroglossal duct cyst 14 (14)
Branchial cleft cyst 6 (6)
Parotid cyst tumor 15 (15)
Ranula (D)
Pathology
Benignity 99 (100)
Malignancy 0

SD: Standard deviation, IQR: Interquartile range, L: Lateral,
AP: Anteroposterior

the first US-FNAD to the recurrence was 177 (IQR 267),
167 (462),205 (679), 294 (656), and 78 (293) days for thyroid
cysts, TGDC, branchial cleft cysts, parotid cysts, and plunging
ranulas, respectively.

In the K-M plot, we found that plugging ranulas had a higher
recurrence rate [Figure 2]. We used Cox regression analyses to
compare the risk of recurrence after US-FNAD [Table 2]. On
univariate analysis, compared to the thyroid cysts, plunging
ranulas had a higher recurrence risk (hazard ratio [HR]: 2.43,
95% confidence interval [CI]: 1.21-4.91). For the cystic size
comparisons, the anteroposterior (AP) size >1.2 cm and lateral
size >2 cm before US-FNAD and the AP size >0.5 cm and
lateral size >0.8 cm after US-FNAD had significantly higher
recurrence risks. On multivariate Cox regression analysis with
adjustments for age and gender, plunging ranula (HR: 2.44,
95% CI: 1.19-4.99) and lateral dimension size >0.8 cm (HR:
1.32, 95% CI: 1.04-1.67) after US-FNAD were found to be
independent risk factors for recurrence.

There were 34 patients who underwent US-PEI therapy. The
clinical and demographic data are summarized in Table 3.
There were 15 male and 19 female patients who received
the therapy. All patients received more than two rounds of
US-FNAD and suffered from symptomatic recurrence. Of
these, 23 patients had thyroid cysts, 6 had plunging ranulas,
4 had TGDC, and one had a branchial cleft cyst. The AP
and lateral dimensions for these cysts were 2.17 + 0.66 and
3.28 = 1.12 cm, respectively. The median follow-up time was
1.6 years (IQR: 1.3 years). The average number of injections
for thyroid cysts, TGDC, branchial cleft cysts, parotid cysts,
and ranulas was 1.8, 1.25, 1, and 2 injections, respectively.
The overall success rate was 94% (32/34). Two patients who
had persistent symptoms had plunging ranulas. Some patients
stated mild pain (21%, 7/34) and swelling sensation (26%,
9/34) after the injection. No major complications, such as vocal
fold paresis or airway compression, were found.

Kaplan-Meier recurrence free estimates
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Figure 2: Comparison of the recurrence rate of ultrasound-guided-fine-needle
aspiration drainage for different types of benign neck cysts in the K-M
plot. The recurrence risk was higher for plunging ranulas (P < 0.05 with
the log-rank test)

.Journal of Medical Ultrasound | Volume 28 | Issue 4 | October-December 2020 227




Liao, et al.: US-FNA drainage and PEI for benign neck cysts

Table 2: Cox regression analysis of the risk for recurrence after ultrasound-guided-fine-needle aspiration drainage

Univariate Multivariate
HR 95% Cl P HR 95% Cl P

Gender (male/female) 1.11 0.91-1.36 0.29 1.05 0.85-1.29 0.64
Age (=50/<50) 1.10 0.91-1.34 0.32 1.08 0.88-1.33 0.44
Diagnosis

Thyroid cyst 1 1

Parotid cyst 0.71 0.46-1.08 0.11 0.15 0.45-1.06 0.09

Thyroglossal duct cyst 0.85 0.61-1.18 0.32 0.92 0.65-1.29 0.63

Branchial cleft cyst 1.48 0.73-2.98 0.28 1.28 0.63-2.60 0.50

Ranula 2.43 1.21-4.91 0.01* 2.44 1.19-4.99 0.02*
Size (cm)

Pre-FNA AP (>1.2/<1.2) 1.45 1.15-1.83 0.002* 1.13 0.85-1.51 0.39

Pre-FNA L (>2.0/<2.0) 1.46 1.20-1.78 <0.001* 1.19 0.92-1.53 0.18

Post-FNA AP (>0.5/<0.5) 1.45 1.19-1.77 <0.001* 1.22 0.97-1.53 0.10

Post-FNA L (>0.8/<0.8) 1.58 1.30-1.93 <0.001* 1.32 1.04-1.67 0.02*

*P<0.05. L: Lateral, AP: Anteroposterior, FNA: Fine-needle aspiration, HR: Hazard ratio, CI: Confidence interval

Table 3: Patient characteristics and results of
percutaneous ethanol injection

ltem Number (%),
Range or Mean + SD

Gender, n (%)

Male 15 (44)
Female 19 (56)
Age (years), mean=SD 20-74,43.7+15.8
Thyroid cyst, n (%) 23 (67)
Plunging ranula, (%) 6(18)
Thyroglossal duct cyst, n (%) 4(12)
Branchial cleft cyst, n (%) 1(3)

Size (cm), mean+SD
0.99-4.14, 2.17+0.66
1.42-6.08, 3.28+1.12

AP-dimension
L-dimension
Complications, 7 (%)
Mild pain 7(21)
Swelling sensation 9 (26)
Follow-up (years), median (IQR) 1.6 (1.3)
Final results, n (%)
Recurrence 2 (6)
No recurrence 32 (94)
SD: Standard deviation, IQR: Interquartile range, L: Lateral, AP:
Anteroposterior

Discussion

Our study presents a large cohort of benign neck cysts that
received US-FNAD and long-term follow-up after US-PEI. For
benign neck cysts, US-FNAD can decrease the size and improve
the symptoms. However, some patients suffer from recurrence
and require repeated US-FNAD. We found that 38% of the
patients had recurrence. The recurrence risk was higher for
plunging ranulas and larger cysts before and after US-FNAD.
US-PEI offered a high success rate for recurrent neck cysts after
repeated US-FNAD during long follow-up times.

US-PElI is one kind of US-guided minimally invasive treatment
procedure. The chemical effects of ethanol injection cause

cellular dehydration, protein denaturation, hemorrhage
infraction and result in fibrosis, and finally regression and
shrinkage of the cysts.

Previous studies have various indications and techniques for
PEL some studies do irrigation of the cyst wall with normal
saline to avoid debris coating in the inner wall of the cyst.!3]
The concentration and volume of ethanol are also different
among studies. Some studies keep the ethanol in the cysts,
whereas others drain out the ethanol after the procedure.l”
Up to date, there are no rigid consensus for the indications
and procedure of US-PEI. For the outcome of PEI, the size
and content of the fluid might have impact on the recurrence
rate. The larger the cyst volume, the higher the recurrence
rate and greater the times of PELI'” Some colloid cysts or
sticky old hematoma might not be completely aspirated out
and also result in higher recurrent rate. Plunging ranula is a
pseudocyst or mucocele caused by saliva leakage from the
sublingual or minor salivary gland through the mylohyoid
muscle to the upper neck region. In our opinion, the secretion
of saliva might result in the high recurrence rate of plunging
ranula after US-FNAD and US-PEIL

In our study, US-PEI was effective in the management of
recurrent benign neck cysts. We noted that plunging ranulas
had a higher recurrence rate for both US-FNAD and US-PEL
The complications of US-FNAD and US-PEI were transient
mild pain and swelling. The use of PEI in the treatment of
solid thyroid nodules remains controversial. Some reported
that using PEI in the management of solid thyroid nodules
could decrease the size.l'"?! However, severe complications
with toxic necrosis of the larynx and adjacent skin have been
reported.?!! Therefore, we did not use PEI to treat solid thyroid
adenoma in our institute.

There are still some limitations in this study. First, the number
of patients in the PEI group is limited. More cases are necessary
to clarify the potential complications. Second, we used only
2 ml of alcohol for the injections. The amount is less than
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that reported, which is up to 50%—-80% of the amount of
cystic fluid in previous literature. Fewer alcohol injections
may decrease the effect of PEI. Third, we did not arrange
US follow-up regularly, and the recurrence was according
to clinical examination and patients’ subjective perceptions.

CoNcLuSION

In summary, US-FNAD is an effective management of benign
neck cysts with a 38% recurrent rate, and plunging ranulas have
a greater chance of recurrence. US-PEI is effective for most
recurrent neck cysts after repeated US-FNAD.
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