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PURPOSE
We retrospectively evaluated the efficacy of percutaneous sclerotherapy using a 4 F catheter
and 40 mL of 5% ethanolamine oleate (EO) for symptomatic large hepatic cysts.

METHODS
Twenty-four patients, including 10 with polycystic liver disease (PLD), were eligible. The mean
long- and short-axis diameters of the cyst on computed tomography (CT) were 145.0 ± 35.5 mm
(range, 72-216 mm) and 110.5 ± 21.4 mm (range, 63-150 mm), respectively. After aspiration of
the fluid contents using a 4 F pigtail catheter, 40 mL of 5% EO was injected into the cyst for 30
min. Then, the catheter was withdrawn after EO removal. Symptomatic relief and complications
were evaluated. The percentage reductions at the early (1-3 months later) and late (at the final
follow-up) responses were evaluated using an estimated cyst volume calculated by using the
following formula: volume = π/6 × long-axis diameter × (short-axis diameter)2 on the maximum
cross-section image on CT. Spearman’s rank correlation coefficient (ρ) was used to evaluate the
correlation between the pretreatment estimated cyst volume and percentage reduction of early
and late responses and between the percentage reduction of the late response and length of
the follow-up period after sclerotherapy.

RESULTS
The symptoms disappeared in 23 patients and improved in 1 patient with PLD. The mean
aspirated fluid volume was 1337.8 ± 845.4 mL (range, 140-3200 mL). In 1 patient, EO injection
was postponed until the second procedure was performed 40 days later due to intraperitoneal
leakage of contrast material. In another patient, the EO volume was reduced to 20 mL because
of a small cyst size. The mean early and late percentage reductions of the treated cyst were
52.3% ± 23.8% and 87.5% ± 20.4% (mean follow-up period: 48.0 ± 42.4 months), respectively.
The symptom recurred in 2 patients with PLD and 1 underwent additional sclerotherapy 14
months later due to re-enlargement of the treated cyst. Another patient underwent transarterial
embolization 5 years and 4 months later for other enlarged cysts, although the treated cyst
markedly shrank. There were significant negative correlations between the pretreatment
estimated cyst volume and percentage reduction of early (P = .027, ρ = − 0.46) and late (P
= .007, ρ = − 0.52) responses. However, there were no significant correlations between the
percentage reduction and length of the follow-up period (P = .19, ρ = 0.31). Transient pain
developed in 1 patient and low-grade fever in 3.

CONCLUSION
Sclerotherapy using a 4 F catheter and 40 mL of 5% EO is safe and effective for symptomatic
large hepatic cysts.

S imple hepatic cysts are very common, and the majority of hepatic cysts causes no
clinical symptoms. However, large hepatic cysts may cause progressive abdominal
pain and/or distention.1 Additionally, polycystic liver disease (PLD), which is auto-

somal dominant and has multiple cysts, arbitrarily >10, is associated with a risk of devel-
oping large cysts.2 Among various management options for symptomatic hepatic cysts,
percutaneous aspiration with sclerotherapy has become the first-line treatment because of
its reduced invasiveness.3

To date, percutaneous sclerotherapy for symptomatic hepatic and renal cysts has been
attempted using various kinds of substances.3-12 In few reports, ethanolamine oleate (EO)
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was used successfully for sclerotherapy of
hepatic and renal cysts because EO de-
stroys cystic epithelial cells immediately,
leading to cyst resolution.9-11 However, the
optimal volume of EO, as well as the tech-
niques of sclerotherapy, has not been es-
tablished yet.

We have performed percutaneous scler-
otherapy using a 4 F catheter and 40 mL of
5% EO for symptomatic large hepatic cysts.
The purpose of this manuscript was to eval-
uate the efficacy of our technique for symp-
tomatic large hepatic cysts.

Methods
Our institutional review board approved

this retrospective analysis (Approval num-
ber: 2020-016), and individual patient con-
sent was waived. Written informed consent
was obtained from each patient before
sclerotherapy.

Patients
Between December 2005 and Decem-

ber 2019, 36 patients with a symptomatic
large hepatic cyst underwent percuta-
neous sclerotherapy with EO in our hospi-
tal. Among them, the following patients
were excluded from this study: (1) patients
who underwent placement of a 7.2-10 F
drainage catheter for several days due to
infectious or hemorrhagic cysts (n = 9) and
(2) patients who were lost to follow-up
without evaluation of the early response
to sclerotherapy by computed tomography
(CT) performed 1-3 months after the proce-
dure (n = 3). Therefore, 24 patients were
eligible for this study. The patients’ back-
grounds are summarized in Table 1. There
were 5 men and 19 women, and the mean

age ± standard deviation was 67.0 ± 11.1
years (range, 50-82 years). One patient had
a history of open surgery for large hepatic
cysts. The numbers of hepatic cysts were 1
(n = 1), 2-5 (n = 7), 6-10 (n = 6), 11-50 (n = 9),

and >200 (n = 1). The largest cysts were in
the right hepatic lobe (n = 9), left hepatic
lobe (n = 6), and between the bilateral
hepatic lobes (n = 9). The mean long- and
short-axis diameters were 145.0 ± 35.5 mm

Main points

• Percutaneous sclerotherapy using a 4 F
catheter and 5% ethanolamine oleate (EO)
might be a less invasive and effective
treatment for a symptomatic large hepatic
cyst.

• Our results showed that the total dose of
5% of EO might be reduced to 40 mL, that
is a smaller volume compared with the
previous reports (10% of the volume of
aspirated fluid).

• Further study is required to establish the
standardized measurements of symptom
relief and optimal timing for evaluating the
therapeutic effects of sclerotherapy with
EO for hepatic cysts.

Table 1. Summary of patient backgrounds

Patient No./age
(y) /sex

Clinical
symptoms

No. of
cysts

Location of the
largest cyst

Size the largest
cyst (mm)

Bile duct
dilatation

1/80/F Pain 5 S4-S5-S8 147 × 108 Yes

2/51/F Abdominal
distension

43 S5 110 × 90

3/69/F Pain 35 S4 114 × 88 Yes

4/70/F Pain 28 S5 80 × 71

5/77/M Abdominal
distension

10 S4-S5 112 × 109 Yes

Elevated liver
enzymes

6/50/F Abdominal
distension

25 S4-S5 124 × 96

Elevated liver
enzymes

7/68/M Pain 2 S4 156 × 117 Yes

8/65/F Abdominal
distension

>200 S3 72 × 63

9/74/F Abdominal
distension

42 Left lobe 149 × 105

10/82/F Pain 10 Right lobe 169 × 128 Yes

11/66/F Pain 10 S4-S5 136 × 110

12/68/F Pain 5 S4 103 × 87 Yes

13/79/M Abdominal
distension

8 Right lobe 170 × 126

14/63/F Pain 12 Left lobe 153 × 103 Yes

15/60/F Abdominal
distension

27 Right lobe 15.3 × 11.7

16/58/F* Pain 34 S4-right lobe 183 × 124 Yes

17/81/M Abdominal
distension

1 S4-right lobe 211 × 150 Yes

18/62/F Pain 21 Right lobe 166 × 122

19/56/F Elevated liver
enzymes

2 S4-S5-S8 14 × 11.2

20/66/F Abdominal
distension

8 Right lobe 17.5 × 13.1

21/54/F Pain 4 Right lobe 115 × 96

22/80/F Pain 8 Right lobe 198 x 144

23/69/F Abdominal
distension

2 S4-S5 129 × 107

24/55/F Abdominal
distension

5 S4-S5-S8 216 × 148

S, segment according to Couinaud’s classification.
The “left or right lobe” indicates that the cyst occupies almost the entire unilateral hepatic lobe.
*This patient had a history of surgical intervention.
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(range, 72-216 mm) and 110.5 ± 21.4 mm
(range, 63-150 mm), respectively. Twelve
(50%) patients presented with abdominal
pain, 9 (37.5%) with abdominal distension,
2 (8.3%) with abdominal distension and
slightly elevated serum levels of liver en-
zymes, and 1 (4.2%) with slightly elevated
serum levels of liver enzymes. Nine (37.5%)
patients had dilatation of the intrahepatic
bile duct due to compression by the cyst
but did not present with jaundice.

Technique of sclerotherapy
After local anesthesia, the cyst was

punctured with a 19-gauge, 20 cm nee-
dle (Elaster Needle, Hakko) under sono-
graphic guidance. To avoid leakage of
EO, a puncture line traversing normal
liver parenchyma was determined. After
aspiration of 20 mL of fluid to send for
cytologic and bacteriologic examination,
a 0.035-inch guidewire (Amplatz Super
Stiff, Boston Scientific) was inserted and
a 4 F pigtail catheter (Jet Balance, Ter-
umo) was placed in the cyst over the
guidewire. Then, the cyst contents were
aspirated as much as possible using the
combination of a 50 mL syringe and
plunger of a 10 mL syringe (Figure 1).
First, the plunger of the 50 mL syringe
was fully pulled and it was locked by
inserting the plunger of the 10 mL

syringe between the distal ends of the
50 mL plunger and syringe. Then, the
cyst contents were aspirated by negative
pressure. When 50 mL of fluid was aspi-
rated, the plunger of the 10 mL syringe
was removed and the contents were
dumped into the drainage bottle. This
procedure was repeated until all cyst
contents were aspirated. Thereafter, cy-
stography was performed with 40 mL of
half-diluted contrast material (Urografin
76%, Bayer) to check for leakage from
the cyst into the vessel, biliary tree, and
peritoneal space. If leakage was demon-
strated, the procedure was ended with-
out injection of EO after aspiration of
contrast material. When leakage was
not demonstrated, contrast material was
aspirated and 40 mL of 5% EO (a mixture
of 20 mL of 10% EO, Ordamin, Takeda
and 20 mL of contrast material, Iopa-
miron 300, Bayer) were injected. Then,
the catheter was clamped for 30 minutes
and the patient was positioned supine
for 10 minutes, on one side for 10 min-
utes and on the other side for 10 min-
utes. Thereafter, EO was aspirated from
the cyst and the catheter was also with-
drawn without any tract embolization.
After the procedure, the patient was
put to bed rest for 2 hours in supine
position.

Follow-up and additional treatment
Medical examination and CT were per-

formed 1-3 months after the procedure to
judge the early response to sclerotherapy.
Thereafter, the clinical symptoms and the
cyst size were followed up by medical ex-
amination and CT was performed at 3- to
12-month intervals. If the symptoms were
not improved or recurred due to insuffi-
cient reduction of the treated cyst or en-
largement of the other cysts, additional
treatment was performed. The patients
who underwent additional treatment
other than sclerotherapy were excluded
from the cohort on the date of the
procedure.

Assessment of therapeutic effects
The symptomatic relief and complica-

tions were evaluated from the electronic
medical records during the treatment
course.

The volume of each cyst was estimated by
measuring the long- and short-axis dia-
meters on the maximum cross-section
image on CT. Assuming the cyst shape to
be ellipsoidal, the cyst volumewas estimated
using the following formula: volume = π/6 ×
long-axis diameter × (short-axis diameter)2.
According to the changes in the estimated
cyst volumes between pre- and post-
treatment CT, the percentage reduction was
also calculated. The early response was eval-
uated with CT performed 1-3 months after
sclerotherapy, and the late response was
evaluated with the final CT images.

Spearman’s rank correlation coefficient
(ρ) was used to evaluate the correlation
between the pretreatment estimated cyst
volume and percentage reduction of early
and late responses and between the per-
centage reduction of the late response and
length of the follow-up period after scler-
otherapy, as the response variables were
not normally distributed. Statistical calcula-
tions were done using Excel (Microsoft).
The two-sided P value < .05 was considered
to indicate a significant difference.

Results
The results are summarized in Table 2.

Figure 2 shows a representative case of
a large hepatic cyst treated with sclerother-
apy using 40 mL of EO.

The mean pretreatment estimated cyst
volume was 1058.3 ± 664.3 mL (range,
149.6-2484.5 mL). The mean volume of
the aspirated fluid was 1337.8 ± 845.4 mL

Figure 1. A photograph of an aspiration system using a 50 mL syringe and plunger of a 10 mL syringe
(arrow).
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(range, 140-3200 mL). The estimated cyst
volume tended to be smaller than the aspi-
rated fluid volume in the cysts with more
than 1000 mL of the aspirated fluid. In all
patients, the aspirated fluid was transpar-
ent, pale yellow in color, and not infectious.
Cytologic examination confirmed no
malignancy.

In one patient, cystography demon-
strated intraperitoneal leakage of con-
trast material and the procedure was
ended without EO injection. Sclerother-
apy with EO was performed without
leakage at the second procedure per-
formed 40 days later. Forty milliliters of
EO were used in all but one patient. In
the remaining patient, the total volume
of EO was reduced to 20 mL because
the cyst size was relatively small (72 ×
63 mm in diameter).

The clinical symptoms, such as ab-
dominal pain and distension, disap-
peared in 22 of 23 (95.7%) patients
immediately after the procedure. In the
remaining patient with PLD >200 cysts,
abdominal distension was improved. The

laboratory abnormalities in 3 patients
were also found to be normalized on
the blood test performed 3 days to 4
weeks after the procedure.

On CT performed 1-3 months (mean,
2.3 ± 0.9 months) after sclerotherapy, all
treated cysts shrank and the mean esti-
mated cyst volume was reduced to
541.8 ± 449.2 mL (range, 6.6-1535.7 mL).
The percentage reductions ranged from
18.7% to 99.1% (mean, 52.3% ± 23.8%),
and there was a significant negative corre-
lation between the pretreatment estimated
cyst volume and percentage reduction (P
= .027, ρ = −0.46). Of 9 patients with bile
duct dilatation, it was improved in 8 pa-
tients (88.9%). In the remaining patient, it
was not improved on CT performed 1
month after sclerotherapy, although
the percent reduction of the treated cyst
was 47.8%. After performing CT, this pa-
tient was lost to follow-up. In 17 of 24
(70.8%) treated cysts, the density of the
cyst contents was slightly elevated (Figure
2), including 3 (12.5%) with a small amount
of blood products.

Five patients were lost to follow-up after
evaluation of the early response; therefore,
late response was evaluated in 19 patients
with a mean follow-up of 48.0 ± 42.4
months (range, 6-140 months) after
sclerotherapy.

Seventeen patients (89.5%) had no clin-
ical symptoms after sclerotherapy. One pa-
tient with PLD >200 cysts complained of
abdominal distension 2 years and 11
months after sclerotherapy due to enlarge-
ment of other cysts, although the treated
cyst markedly shrank (percentage reduc-
tion, 97.1%). The patient underwent trans-
arterial embolization (TAE) with 100-300
μmmicrospheres (Embosphere, Merit Med-
ical) 5 years and 4 months after the scler-
otherapy. However, the embolized cysts
were slightly enlarged for 4 years after
TAE. This patient was excluded from the
cohort on the day of TAE. In another PLD
patient who underwent 2 procedures due
to leakage of contrast material from the
cyst, abdominal pain recurred 14 months
after the sclerotherapy. On CT, the treated
cyst was re-enlarged and the estimated
cyst volume was increased from 1293.0 to
1310.2 mL. Additional sclerotherapy with
40 mL of 5% EO was performed and the
symptom disappeared. However, the cyst
gradually enlarged and the estimated cyst
volume returned to 988.6 mL on the final
CT performed 2 years and 6 months after
the initial sclerotherapy. Abdominal dis-
comfort also recurred 2 years 2 months
after the initial sclerotherapy, 1 year after
the second sclerotherapy.

On the final CT, all treated cysts shrank
and the mean estimated cyst volume was
reduced to 172.9 ± 296.8 mL (range,
0-998.6 mL). Ten of 19 cysts (52.6%) were
organized 9-140 months (mean, 66 ± 44.2
months) after sclerotherapy. Calcification
was seen in 5 cysts (26.3%) (Figure 2) and
the density of the contents was also ele-
vated in 8 cysts (42.1%). The percentage
reductions ranged from 22.8% to 100%
(mean: 87.5% ± 20.4%), and there was a sig-
nificant negative correlation between the
estimated pretreatment cyst volume and
percentage reduction (P = .007,
ρ = − 0.52). However, there were no signifi-
cant correlations between the percentage
reduction and length of the follow-up per-
iod (P = .19, ρ = 0.31).

Regarding the outcomes of 9 patients
with PLD who could be followed-up, dur-
able symptom disappearance was achieved

a

c

b

d

Figure 2. a-d. A 60-year-old woman with a large cyst in the right hepatic lobe. Enhanced CT (a) shows
a large cyst in the right hepatic lobe (arrow). A small cyst is also seen adjacent to the large cyst. This
patient has a history of surgical intervention for large hepatic cysts. Spot radiograph obtained during
sclerotherapy using 40 mL of 5% EO after aspiration of 1800 mL of the fluid content (b) shows a large
cyst. The arrow indicates a 4 F pigtail catheter. Unenhanced CT performed 3 months after scler-
otherapy (c) shows that the density of the treated cyst contents is slightly elevated. The percentage
reduction of the estimated cyst volume is 39.5%. Enhanced CT performed 3 years after sclerotherapy
(d) shows that the cyst is organized with calcification (arrow). The neighboring cyst is enlarged.
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in 7 patients (77.8%), whereas durable cyst
reduction in 8 patients (88.9%).

Severe pain immediately after injection of
EO occurred in one patient (4.2%), and the
symptom disappeared approximately 10
minutes later by the administration of
an analgesic (Pentagin, Daiichi-Sankyo).
A transient fever of <38.0°C without any
treatment was recorded the day after scler-
otherapy in 3 patients (12.5%). No other
complications developed during and after
the sclerotherapy.

Discussion
Most hepatic cysts cause no symp-

toms, and only symptomatic cysts are
considered as requiring treatment.1-3 La-
paroscopic fenestration for symptomatic
hepatic cysts is an effective treatment;
however, symptoms recurred in 9.6% of
patients and reintervention was required
in 7.1% of patients. Postoperative com-
plications occurred in 10.8% including
major complications in 3.3% of patients,
and procedure-related mortality was re-
ported in 1.0% of patients.13 Therefore,
percutaneous sclerotherapy is the first-
choice treatment because of its mini-
mally invasive character and safety of
the technique.3

Percutaneous drainage of the cyst only re-
sults in temporary relief of symptoms;14 there-
fore, various kinds of sclerosants, such as
ethanol,3,4 tetracycline chloride,5 doxycycline,6

minocycline chloride,7,8 EO,9-11 and polidoca-
nol foam,12 have been applied to sclerother-
apy. Ethanol has been widely used, but it can
cause severe complicationswhen it leaks from
the cyst.15 Additionally, in a report by Erdogan
et al.,3 cyst recurrence was seen in 77.8% (7/9)
of PLD patients after ethanol sclerotherapy.
On the other hand, EO sclerotherapy led to
resolution of the PLD cyst in only one treat-
ment session in 93.3% (14/15) of cases and 2
sessions in 6.7% (1/15) of cases.11 Inour cohort,
durable reduction of the treated cyst was
achieved in 8 of 9 PLD patients (88.9%). Like
ethanol, exposure to EO leads to cytolysis fol-
lowed by thrombogenesis. Therefore, EO is
a cytolytic agent owing to its anionic surfac-
tant properties that brings about a change in
cellular permeability.16 Due to such
a mechanism of action, EO is effective not
only for obliteration of esophagogastric
varices but also for sclerotherapy of hepatic
or renal cysts and has higher efficacy as
a sclerosant and lower complication rates
than ethanol.10,11 However, fetal complications

of EO, such as acute respiratory distress
syndrome17 and anaphylactic shock caused
by injection of a larger than normal volume
of EO,18 have also been reported.

There are no standards for the appro-
priate volume of EO in sclerotherapy of
hepatic cysts. In previous reports,
a volume of 5% EO equivalent to 10%
of the volume of aspirated fluid was in-
jected into the cyst.10,11 In the present
study, 40 and 20 mL of 5% EO were
used in 23 and 1 patient, respectively,
because the maximum dose of 5% EO in
a single session of transvenous esopha-
gogastric varices obliteration is 40 mL.19

In our cohort, the maximum volume of
aspirated fluid was 3200 mL; therefore,
320 mL of 5% EO might be required if
10% of the aspirated fluid volume of 5%
EO is a standard dose. Unlike intravascu-
lar injection, most EO injected into the
cyst can be removed; however, the injec-
tion of a large volume of EO into the cyst
might be associated with a risk of sys-
temic complications due to absorption
of EO into the blood from the cyst, like
ethanol, although it has never been in-
vestigated. Additionally, EO is expensive
and its use in sclerotherapy of hepatic
and renal cysts is off-label. For these rea-
sons, we limited the maximum volume of
5% EO per session to 40 mL. Compared
with previous reports,10,11 the present
study showed less reduction of the post-
treatment estimated cyst volume at 1-3
months. This may indicate that the total
volume of EO in this study might be
small compared with the cyst volume,
and there were significant negative corre-
lations between the pretreatment esti-
mated cyst volume and percentage
reductions at early and late responses.
However, the treated cysts gradually de-
creased in size and all but one could be
well-managed during the follow-up.
Therefore, we believe that 40 mL of 5%
EO is sufficient for sclerotherapy of large
hepatic cysts. However, it is unclear why
one hepatic cyst only slightly shrank de-
spite 2 sessions of sclerotherapy. We
speculate that EO solution diluted with
residual fluid due to insufficient aspira-
tion of the cystic contents resulting in
inadequate cyst collapse during the as-
piration phase of treatment might reduce
the chemical effects of EO. There is also
another possibility that the cyst might be
neoplastic,20 although repeated cytologi-
cal examinations showed no malignancy.

Therefore, further careful observation is
required for this patient.

In previous studies, a 5 to 8.5 F angio-
graphic or drainage catheter was used for
percutaneous sclerotherapy of hepatic and
renal cysts.4,6,10-12 We used a 4 F pigtail ca-
theter for sclerotherapy of hepatic cysts if
the content was not hemorrhagic or infec-
tious. This catheter had a 0.038-inch inner
lumen, and the fluid contents could be ea-
sily aspirated using our hand-made aspira-
tion system. A small catheter has the
advantage of reducing the leakage of EO
or bleeding through the puncture tract
after catheter removal. No severe complica-
tions related to this catheter developed in
the present study.

The reported symptomatic reduction
rates are 72%-100% of patients after
a median follow-up period of 2-54 months
and complete symptom disappearance rate
range from 56% to 100%.21 However, the
problem of the assessment of sclerotherapy
is that cyst diameter reduction does not
reflect treatment success,22 and the variety
of reported symptomatic relief is high be-
tween studies.21 The large range may be
partly explained by underlying disease; pa-
tients with a solitary or small number of
cysts have an especially high clinical re-
sponse rate. In our cohort, durable symptom
disappearance was achieved in all 10 pa-
tients (100%) with cysts ≤10. On the other
hand, patients with PLD usually have nu-
merous cysts; therefore, the symptomatic
relief is strongly influenced by the condi-
tions of coexisting cysts. In our cohort, the
durable symptom disappearance was
achieved in 7/9 (77.8%) PLD patients who
had a large dominant cyst accompanied
with small cysts <50. On the other hand, in
one patient with PLD with cysts >200, the
symptomwas improved but recurred due to
enlargement of other cysts. Another factor
that may have contributed to variety out-
comes is a lack of standardized measure-
ments of symptom relief in most
studies,21,22 including the present study.
Therefore, the establishment of the evalua-
tion protocol of this treatment is necessary,
mainly focused on the symptomatic relief
rather than on reduction of the cyst volume.

There are several limitations in the present
study. First, 5 patients (20.8%) were lost to
follow-up after evaluation of the early re-
sponse to sclerotherapy. This might make
long-term outcomes of this therapy inaccu-
rate. Second, there was a tendency that the
estimated cyst volumes were smaller than
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the aspirated fluid volumes, especially for
large cysts with more than 1000 mL of con-
tents. This indicates that the long and short
axes of the large hepatic cyst might not be in
the axial plane of CT images. Therefore, the
percentage reduction in this study might be
underestimated. Finally, there is no consen-
sus regarding the optimal timing to assess
therapeutic outcomes of sclerotherapy for
cysts. After sclerotherapy with minocycline
chloride, imbalances occur in the secretion
and absorption of cystic fluid during early-
stage therapy, resulting in transient enlarge-
ment of cysts.8 The same phenomenon was
also reported at the one-month follow-up
after sclerotherapy with EO.10 Therefore, we
evaluated the therapeutic effects at 2 differ-
ent times: early and late; however, the length
of the follow-up period in patients widely
varied, although there were no significant
correlations between the percentage reduc-
tion of the estimated cyst volume and length
of the follow-up period. A well-designed
study with strict follow-up schedules, as
well as standardized assessment of sympto-
matic relief, is required to determine the
optimal timing for evaluating the therapeutic
effects of sclerotherapy with EO for hepatic
cysts.

In conclusion, percutaneous scler-
otherapy using a 4 F catheter and
40 mL of 5% EO is a safe and effective
treatment for symptomatic large hepa-
tic cysts. We believe that this technique
can reduce the invasiveness and pa-
tients’ burden of sclerotherapy for
large hepatic cysts.
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