
Introduction
Simple hepatic cysts (SHCs) are the most commonly diagnosed
benign liver lesions, with a prevalence of 18% in the general
population undergoing abdominal computed tomography (CT)
scanning for unrelated pathologies [1]. They are usually asymp-

tomatic and detected incidentally, given the development and
widespread use of diagnostic modalities [2]. However, larger le-
sions may present with clinical signs such as abdominal pain,
epigastric fullness, early satiety or even jaundice. Infrequently,
internal hemorrhage, infection, or rapid enlargement can lead
to symptoms and presentation for clinical evaluation [2].

EUS-guided endoscopic internal drainage with lumen-apposing
metal stent for symptomatic hepatic cysts: a case series (with
video)
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ABSTRACT

Background and study aims Simple hepatic cysts (SHCs)

are usually asymptomatic and detected incidentally. How-

ever, larger cysts may present with clinical signs and require

treatment such as percutaneous aspiration or surgery with

non negligeable rate of recurrence. We report a series of 13

consecutive patients who underwent EUS-guided lumen-

apposing metal stent (LAMS) drainage of SHCs of the right

and left liver.

Patients and methods Nine men and four women, aver-

age age 71.9 years, underwent EUS-guided LAMS cyst

drainage because of significant symptoms. At 1 month,

LAMS was exchanged for a double pigtail stent (DPS), which

was left in place for 3 months. Nine of the SHCs were loca-

ted in the right liver and four in the left. The average diam-

eter was 22.2 cm.

Results Thirteen LAMS were successful delivered in all pa-

tients. However only 12 of 13 (92.3%) remained in place. In

one case, the LAMS slipped out immediately and was

promptly removed and the cyst treated percutaneously.

One of 12 patients experienced bleeding, which was treat-

ed conservatively. In seven patients, the LAMS was exchan-

ged for a DPS; in the other five, it was successfully left in

place until the patients died, given their comorbidities. At

10.5 months of follow-up, none of the SHCs had recurred.

Conclusions EUS-guided LAMS drainage permits treat-

ment of symptomatic SHCs without recurrence and with

few adverse events. Comparative studies are needed to

consider this approach as first intention.

Innovation forum

E76 D’Errico Francesca et al. EUS-guided endoscopic internal… Endosc Int Open 2023; 11: E76–E80 | © 2022. The Author(s).

Accepted Manuscript online: 2022-10-27   Article published online: 2023-01-19



Asymptomatic SHCs do not require treatment. In contrast,
symptomatic SHCs might be considered for percutaneous as-
piration, aspiration followed by sclerotherapy or surgery [3].

EUS-guided endoscopic internal drainage (EID) could be an
attractive minimally invasive alternative to the percutaneous
method [4]. In addition, recent development of dedicated lu-
men-apposing metal stents (LAMS) mounted on an electrocau-
tery-enhanced delivery system have made possible a one-step
procedure with formation of stable communication between
the gastrointestinal lumen and the cystic abdominal cavity [5].
Here we report the first experience, to our knowledge, of 13
consecutive patients who underwent EUS-guided LAMS drain-
age of symptomatic SHCs of the right and left liver.

Patients and methods
Data on all patients with symptomatic SHCs of the right or left
liver lobe that had never been treated or recurred after surgical
or percutaneous drainage and were treated with EUS-guided
LAMS drainage (▶Video 1) since January 2019 were retrospec-
tively analyzed. The protocol was approved by the local hospi-
talʼs Medical Ethics Commission. As per protocol, LAMS was
left in place for 4 weeks then exchanged for a double pigtail
stent (DPS) (▶Video 2), which was removed 3 months later.
Thirteen patients (9 male) with an average age of 71.9 years
(45–98) were included (▶Table 1).

VIDEO

▶ Video 1 EUS-guided LAMS drainage without fluoroscopy of a
huge hepatic cyst with release of clear liquid.

VIDEO

▶ Video 2 Abdominal CT scan at 3 months showing complete
healing of the cyst.

▶Table 1 Demographics and results.

No Sex

(M/F)

Age

(y)

Localiza-

tion

right/

left liver

Diame-

ter

(cm)

Previous treat-

ment (yes/no –

surgical/radio-

logical

EUS LAMS

success

(yes/no)

LAMS

used

(10/15/

20mm)

LAMS

withdra-

wal (y/n)

Follow-

up (mo)

Clinical

sucess

(yes/no)

 1 M 64 R 11 N Y 10 Y 11 Y

 2 F 58 L 18 N N 10 N/A N/A N/A

 3 M 88 L 13 Y-S Y 15 N 13 Y

 4 M 45 R 16 Y-R Y 15 Y  9 Y

 5 M 64 R 31 Y-R Y 15 Y 21 Y

 6 F 63 R 19 N Y 15 Y 12 Y

 7 F 81 R 20 N Y 15 N  8 Y

 8 M 77 L 17 Y-S Y 15 Y 20 Y

 9 M 90 R 25 N Y 15 N  2 Y

10 M 98 R 40 Y-R Y 20 N  7 Y

11 M 45 R 18 N Y 15 Y  5 Y

12 M 84 L 33 N Y 20 N  3 Y

13 F 78 R 28 N Y 15 Y 16 Y
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All patients presented with pain and vomiting; in addition,
six of them presented with several sepsis episodes, two had
jaundice due to the compression of the cyst on the biliary tree,
and one developed pancreatitis. Three patients presented with
ascites. Moreover, three patients presented with compression
on the portal vein with thrombosis and they were treated with
anticoagulant therapy. All of the patients were critically ill, pre-
senting with severe malnutrition and sepsis at the time of
endoscopic intervention. Cardiac failure with significant reduc-
tion of ejection fraction was present in three of them. In all pa-
tients, EUS-guided EID LAMS drainage was performed.

None of the patients enrolled in the protocol had a history of
hepatobiliary endoscopy, surgery or trauma. Five patients pres-
ented with cyst recurrence, three after percutaneous drainage
for an average of 90 days (15–120 days) and two after surgical
fenestration at 8 months and 1 year, respectively. Nine cysts de-
veloped in the right liver lobe (▶Fig. 1a, b) and four in the left
one. On average, the size of the cysts treated was 22.2 cm and
the biggest was 40 cm (11–40 cm). They were unilocular with
mostly liquid content with about 30% of the total volume cor-
puscular and thick. A preoperative CT scan was performed in all
patients as well as a postoperative one at 1 week and 3 weeks
after LAMS placement. No signs of malignancy or of hydatid ori-
gin were identified.

The LAMS used was Hot Axios (Boston Scientific, Massachu-
setts, United States), two 20×10mm, nine 15×10mm, and
two 10×10mm. The technique used was the free-hand one.
Once the cyst was identified, the best position was found to
have the less tissue interposition, avoiding vessels and punch-
ing the cyst in its lowest part, trying to maximize, in this way,
its emptying. A transesophageal approach was used in five
cases, transgastric in five, and transduodenal in three of them.
Fluoroscopy was not used in all cases. In all patients, aspiration
of liquid was performed for cultural and biochemical examina-
tions.

Results
Technical success was defined as EUS identification through the
upper gastrointestinal tract (esophagus, stomach, duodenum)
and puncture of the cyst with deployment of LAMS and release
of liquid in the gastrointestinal tract that enabled performance
of bacteriology examinations. This was achieved in 92% of cases
(12 of 13). In one patient (second in the series), who underwent
transesophageal drainage for a huge left liver cyst, after de-
ployment of LAMS and aspiration of the liquid for bacteriology,
the proximal esophageal flange slipped into the peritoneal cav-
ity between the cardia and the left liver cyst. The access cautery
defect was promptly catheterized (natural orifice transluminal
endoscopic surgery), which would allow for the LAMS anchored
in the hepatic parenchyma (cyst) to be found, grasped, and
pulled with the aim of repositioning it. However, this was tech-
nically difficult, so the decision was made to remove the LAMS
and close the esophageal defect with an Ovesco clip. Immedi-
ate drainage under radiologic guidance was performed. When
the SHC recurred 7 months later, EUS-guided LAMS drainage

again was performed and it was successful. Of note, this second
drainage was not included in the series.

Drainage was successful in the other 12 patients (100%) with
discharge from the hospital within the next few days on a nor-
mal diet. All patients underwent a CT scan 7 to 21 days after the
drainage and they were scheduled for LAMS removal at 4
weeks. In all 12 patients, symptoms improved and sepsis re-
solved (▶Video 2); however, only seven patients (58.3%) un-
derwent endoscopic re-look in order to remove LAMS and re-
place it with a double pigtail stent (▶Fig. 2a, b) for 3 months
(▶Fig. 3a, b). For the other five patients, considering their age,
comorbidities, and successful recovery post procedure, LAMS

▶ Fig. 1 a, b CT scan showing right liver cyst > 20 cm in diameter.

▶ Fig. 2 a, b X-ray showing LAMS in place, and at 1 month exchan-
ged for double pigtails.

▶ Fig. 3 a Endoscopic appearance of transgastric pigtail in place
at 3 months. b Upper swallow study through the scope showing
no extravasation of medium contrast, meaning that the cyst is
completely resolved. On x-ray, the cavity was not visible anymore
at the level of the pigtails.
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was left in place until death, with an average follow-up of 9
months without adverse events (AEs) or inflammatory syn-
drome. At an average of 10.5 months (2–20) from EUS-guided
LAMS drainage, none of the patients had a recurrence, includ-
ing those with LAMS left in place (6.6; 2–13). None of the pa-
tients needed a necrosectomy or debridement; however, it
was always possible to enter the cystic cavity through the
LAMS at the 1-month control (▶Video 3). Only one patient, 3
weeks after index EUS, presented melena with anemia without
active bleeding on CT scan, which required a blood transfusion.
LAMS was exchanged for a pigtail stent as scheduled, at 4
weeks. Follow-up was uneventful.

Discussion
SHCs are typically saccular, thin-walled masses with fluid-filled
epithelial lined cavities. They arise from aberrant bile duct cells
that originate during embryonic development. SHCs are usual-
ly < 1 cm and can grow up to 30 cm [6].

While SHC are generally incidentally diagnosed and mainly
asymptomatic, symptomatic ones need to be treated. The
American College of Gastroenterology Clinical Guidelines re-
commend laparoscopic fenestration to deroof a cyst with or
without omentoplasty as a first-line approach because it has a
high success rate and is minimally invasive [3]; however, the re-
currence rate is 15% to 20% [7]. Other techniques have been
described, such as percutaneous drainage, puncture, and
sclerosis and/or injection of ethanol, with the same issue of re-
currence as the surgical approach [7].

In detail, percutaneous procedures for treatment of SHCs
are particularly effective for immediate palliation of symptoms;
however, they generally do not provide a long-term resolution
because of the high rate of recurrence [8] and are often compli-
cated by AEs such as leaks, skin inflammation, and accidental
withdrawal of the drain. Radical surgical cyst excision seems to
be curative without recurrence but is often characterized by a
significant rate of morbidity and mortality [7].

In recent years, LAMS, which originally were designed for
drainage of transmural pancreatic fluid collections, have been

used extensively for other indications. In fact, more recently
other on-label and off-label indications have been proposed
[9], allowing drainage of almost all types of intra-abdominal
(upper and lower gastrointestinal) collections and even per-
formance of EUS-guided gastrointestinal anastomosis [10, 11],
with very low rates of morbidity and mortality. Despite their
worldwide use, there are few reports of LAMS EUS-guided
drainage of symptomatic SHCs [12], all of them performed on
cysts located within the left liver lobe.

The choice of using LAMS as first intention, despite clear
contents without debris, is related to avoiding leaks between
the stomach and liver (cyst). With respiration, the liver and the
stomach are mobile, so using pigtails as first intention guaran-
tees less stability than LAMS, and could easily lead to a leak at
the level of insertion with a risk of peritonitis. LAMS have been
developed to avoid these kinds of AEs, as in digestive anasto-
mosis. Once the fistula between the stomach and the liver cyst
is epithelized (1 month later), a pigtail stent is useful to keep
the internal drainage open, and it acts as a foreign body to pro-
mote granulation tissue formation and healing of the cyst (col-
lapse of cavity and weld of wall).

However, abscess drainage [13] of the right liver lobe has al-
ready been attempted. Based on our experience, as long as the
target is identified with EUS at a distance from the gastrointes-
tinal wall of 1 cm maximum, it is always possible to proceed
with a LAMS-guided procedure (anastomosis or drainage). In
detail, the right liver is visualized transgastrically in pushed po-
sition or transbulbar and, despite the difficult location, general-
ly the cysts are easily drainable due to their size, which cause
their walls to be attached the gastrointestinal one. Infected
cysts are the most common candidates for this kind of drain-
age, given that they can reach a size > 10 cm, increasing the
likelihood of exclusion symptoms in adjacent organs [14] and
making their treatment necessary. However, some concerns
for EUS-guided liver cyst drainage persist, mainly in regard to
risk of recurrence.

In this field, antibiotic treatment has been shown to have a
treatment success rate of 20%, which when combined with per-
cutaneous drainage, increases to 65%. Interestingly, antibiotics
with surgery has a success rate of 100% with an overall recur-
rence rate of 20% [15]. In this consecutive series of patients,
we had a 100% success rate with combining antibiotics with
LAMS drainage followed by pigtail stent positioning with no
clinical recurrence at an average follow-up of 10.5 months,
achieved with close monitoring of patient conditions after the
procedure.

Our case series shows that persistent drainage, facilitated by
positioning of double pigtail stents after LAMS removal, is e-
nough to induce secondary collapse of pseudocavity, as shown
in case of collection after EID of leaks and fistula after surgery,
which have been successfully treated with double pigtail stents
[16]. Recurrence after surgical deroofing, especially when cysts
are located below the diaphragm, appear to be caused by par-
tial occlusion by muscles during breath movements [7]. In our
technique, slow and continuous drainage, facilitated by pigtail
stent positioning, leads to collapse of the pseudocavity, which
sticks to the pseudo-walls. Certainly, the large caliber of LAMS

VIDEO

▶ Video 3 Endoscopic exploration of the cyst at 1 month and
exchange of LAMS for double pigtails.
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allows effective drainage of cysts even if there is some necrosis,
such as in walled-off necrosis [17]. This is also the reason why
EID with LAMS works better than percutaneous drainage, for
which the usual drain caliber is 10F to 12F. Considering the
rate of AEs, LAMS drainage is becoming the preferred option
for gallbladder drainage, especially in unfit patients [18]. On
the other hand, massive emptying of the cyst in the gastroin-
testinal cavity during the LAMS procedure (video) carries a po-
tential orotracheal inhalation risk of the cystic content. There-
fore, it needs to be performed carefully and in expert hands.

Interestingly, we reported just one failure (7.7%), in a pa-
tient who needed drainage of a left liver cyst. The approach
was through the intra-abdominal lower esophagus, which was
probably the main reason for the failure. After a hand-free
puncture and full deployment of LAMS with initial emptying of
the cyst because of movements caused by respiration, the
proximal flange slipped into the abdominal cavity, which resul-
ted in stent migration. In this case and the previous one (the
first), we used the 10x10mm LAMS (despite the huge size of
cyst, with pure liquid content), which may be have favored mi-
gration, given the cyst size. In all other patients, we used at
least a 15-mm LAMS to obtain better anchoring, as we do rou-
tinely for EUS-guided gastro-entero-anastomosis, and we did
not experience any AEs even with transesophageal drainage.

Conclusions
EUS-guided LAMS drainage permits to resolution of sympto-
matic SHCs without recurrence and with very few AEs. Com-
parative studies with interventional radiology and surgical
management are necessary to consider this approach as first
intention.
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