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INTRODUCTION
The widespread utilization and technical advancement in abdominal imaging have resulted in an increased identification of pancreatic cystic neoplasms
(PCNs), especially the asymptomatic and small ones
(1). The prevalence and clinical variability of PCNs
have presented a significant treatment challenge
for physicians (2,3). Surgical resection and surveillance are the standard management approaches at
present. Surgical resection has substantial perioperative morbidity and mortality; surveillance increases
economic and psychological burden of the patients,
and it may also lead to delayed treatment because
the current differential diagnosis is still limited (2,4).
Meantime, a substantial portion of PCNs remains indeterminate even after comprehensive evaluation
(5). Therefore, it is a clinical dilemma whether to operate or observe an incidentally detected PCN. This
dilemma has raised the need to develop a safe, effective, and minimally invasive treatment for PCNs. In
this case report, EUS-guided radiofrequency ablation
(RFA) combined with lauromacrogol ablation was for
the first time reported to provide a new minimally invasive therapeutic method.

CASE PRESENTATION
A previously healthy 53-year-old woman presented
with a 3-year history of pancreatic cystic neoplasm
detected via transabdominal ultrasonography (US)
during a health examination. The neoplasm had increased 1 cm in the past year at US follow-up. The
patient occasionally complained about abdominal
discomfort. For further diagnosis, endoscopic ultrasonography, and fine-needle aspiration (FNA)
were performed. EUS showed that the cyst in the
pancreatic tail was septated with maximum section size 3.5×2.9 cm, and the cystic wall and septa
were enhanced on contrast-enhanced EUS (CEEUS),
which also presented in other images (Figure 1a-c).
The cytological examination of aspirated fluid indicated serous cystadenoma (Figure 1d). The patient
had severe psychological burden and refused surgical resection due to the perioperative morbidity,
therefore EUS-guided ablation was performed. The
patient signed the informed consent form prior to
the therapy.
Endoscopic ultrasonography guided RFA was first
applied under three different angles via Habib EUS-
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ABSTRACT
Pancreatic cystic neoplasms (PCNs) are being increasingly detected because of rapid advances in radiologic technology and an increased imaging demand. The management of PCNs is challenging as most of these neoplasms
are asymptomatic, but have malignant potential, and surgical resection has substantial perioperative morbidity
and mortality. Endoscopic ultrasonography (EUS)-guided ablation, as a minimally invasive treatment, has received
increasing attention in the past few years. However, the resolution after EUS-guided ablative therapy still needs
to be improved. In this case report, EUS-guided radiofrequency ablation combined with lauromacrogol ablation
was applied for the first time in the treatment of PCN, and it showed complete resolution at a 3-month follow-up.
Keywords: Pancreatic cystic neoplasms, endoscopic ultrasonography, radiofrequency ablation, lauromacrogol
ablation
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Figure 1. a-d. Pretreatment images: (a) Endoscopic ultrasonography (EUS) shows the cyst is septated without solid components, and contrast-enhanced
EUS (CEEUS) reveals that the cystic wall and septa are enhanced; (b) computed tomography (CT) shows one cystic lesion with clear border in the tail of
the pancreas; (c) magnetic resonance cholangiopancreatography (MRCP) reveals no communication between the lesion and the pancreatic duct; (d) the
aspirated fluid from the cyst is clear and transparent, and the cytological examination of the fluid showed cuboidal epithelial cells without mucin vacuole
(Hematoxylin-eosin stain; original magnification, x400)
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Figure 2. a-c. (a) The Habib EUS-RFA catheter is positioned within the
cyst, and bubbles present after activation. (b) EUS, the second month after the EUS-RFA, shows the lesion is getting smaller, and the cystic wall is
still enhanced without septa enhancement on CEEUS. (c) Lauromacrogol
through the 19-gauge needle under EUS is injected into the cyst
EUS-RFA: Endoscopic ultrasonography radiofrequency ablation; CEEUS: contrast-enhanced endoscopic ultrasonography

RFA catheter (Emcision Ltd, London, UK) with 8W of power
for 2 min in each place (Figure 2a, Video 1). After 2 months,
EUS showed the maximum section size 2.8 cm×2.5 cm, and
CEEUS revealed cystic wall enhancement without septa enhancement (Figure 2b). Then 10 ml of 1% lauromacrogol
(Tianyu Pharmaceutical Co. Ltd, Shanxi, China) were injected
into the cyst, followed by a triple lavage, and finally 10 ml
were retained in the cyst (Figure 2c, Video 1). After 3 months,
MRI revealed the neoplasm disappeared (Figure 3). There
were no adverse events during and after the procedures.
DISCUSSION
The EUS-guided ablation for PCNs has received an increasing attention due to minimal invasion and possible direct
imaging of the lesions (2). One of the EUS-guided ablations
of PCNs is ethanol lavage with or without an injection of anti-tumoral agents. The pooled rate of complete cyst resolution is 56.2% at a follow-up of 2-118 months (6). The adverse
events are significant, with a reported risk of abdominal pain
ranging from 2% to 24%, and acute pancreatitis from 2% to
10% (7). However, the efficacy of ethanol lavage (EL) remains
controversial and reports of patients undergoing surgery
after EL showed a low rate of epithelial ablation (8,9). The
septation in the PCNs also reduces the efficacy of EL (2,10).
Then EUS-guided RFA, the other type of EUS-guided ablation, was investigated in the treatment of PCNs. Pai et al. (10)
used RFA in management of 6 patients with PCNs, and all the
procedures were successfully finalized with a complete resolution in 2 out of 6 patients at a 3- to 6-month follow-up; two
patients had mild abdominal pain and no post-procedural
pancreatitis, and other complications were observed. That is
the only clinical study on EUS-RFA for PCNs, to date and the
preliminary data show the procedure is feasible and safe.
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Figure 3. a-c. MRI examination: (a) pretreatment, a cystic lesion 3.5 cm×3.0 cm×3.1 cm in size; (b) a month after the EUS-RFA, the size is 3.5 cm×3.0
cm×3.1 cm; (c) 3 months after the combination treatment, the lesion disappears

The combination of the EUS-guided physical and chemical
ablation takes their advantages to achieve the best outcome. For multiloculated cysts, even one missed locule of
ablative agent may result in cyst regeneration and treatment
failure, so RFA is used to destroy the septation to make up
for the deficiency of ablative agent injection. The injection
of ablative agent also compensates for the heterogeneous
destruction of RFA. Most notably, the effect of the combination of the chemical and physical ablation is greater than any
one alone, which decreases risks of residue and recurrence.
Park and his colleagues had proven this point in one animal
study (11). They used porcine gallbladders as PCNs models,
and EUS-RFA with or without ethanol ablation was carried
out. After histological evaluation, RFA plus EL resulted in a
greater percentage of denuded gallbladder mucosa than
RFA alone (97.5% vs. 55.8%) (11).

The EUS-RFA combined with lauromacrogol ablation seems
to be another reasonable strategy for improving minimally
invasive treatment outcomes of PCNs. However, the safety,
efficacy, and optimum indications still remain to be investigated in a large and long-term follow-up study with different PCNs types and sizes.
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Video 1. The diagnosis and treatment of the pancreatic cystic neoplasm
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In this case, EUS-guided RFA combined with lauromacrogol
ablation was used for the first time, with a complete resolution at a 3-month follow-up. Under EUS guidance, RFA allows targeted delivery of heat energy and causes sustained
thermal damage to the epithelium and septation of the cyst
(2,11,12). However, for the irregular cystic lesions, the RFA
destruction of the cystic wall may be variable due to the influence of distance between the RFA active electrode tip and
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complete resolution, EUS-guided injection of lauromacrogol was supplemented. Lauromacrogol is another type of
sclerosing agent; its major ingredient is polyoxyethylene
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It can induce vascular occlusion and has been widely used
for esophageal varices and hemangiomas in China (13). For
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