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ABSTRACT

Pancreatic cystic lesions (PCLs) are increasingly being recognized due to improvements and widespread use of cross-sectional
imaging. With an estimated prevalence of 15% in general population, incidentally discovered PCLs represent a dilemma in
management. While pancreatectomies offer a chance of cure, the morbidity is considerable in patients with high surgical
risks. More recently, EUS-guided approaches for cyst ablation are being offered in clinical trials for the management of
PCLs. EUS-chemoablation studies have progressed from first investigating safety and efficacy of EUS-guided alcohol
lavage to single-agent paclitaxel ablation. Recent studies have shown that alcohol lavage may not be required, and long-term
resolution can be achieved by chemoablation alone. EUS-guided lauromacrogol ablation and EUS-guided radiofrequency
ablation (RFA) are new techniques that have shown promising results in a few small studies. Overall, the current literature
suggests that EUS-guided paclitaxel ablation has better cyst resolution rates compared to other existing minimally invasive
techniques including ethanol injection, lauromacrogol ablation, or RFA. This article will review EUS-guided PCL ablation
approaches and future directions the field is headed into.
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INTRODUCTION neoplasms[(MCN]) have the potential for malignant
transformation. While there are challenges in specific
Pancreatic cystic lesions (PCLs) represent a  diagnosis of cyst types, consensus guidelines have

heterogenous group of lesions that have varying
malignant potential. Incidental PCLs in asymptomatic
patients are increasingly being recognized due to
increase in cross-sectional imaging.!'! Specific cyst
types such as mucinous cysts (intraductal papillary
mucinous neoplasm [IPMN] and mucinous cystic
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established worrisome and high-risk features that predict
malignancy and guide appropriate management of
mucinous PCLs.”
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PCLs mainly comprise IPMNs, MCNs, serous
(SCAs),
tumors (CNETSs), and pseudocysts. Pseudocysts
are inflammatory, and SCAs are benign neoplasms
with malignant transformation in <0.1% of
cases.’! Mucinous cysts (IPMNs and MCNs) account
for over 60% of all identified PCLs."! MRI with MRCP
has very high sensitivity for identifying these PCLs.!"
It is estimated that 6.6% of general population harbor
IPMNSs.B! Main-duct IPMNs (=1 cm in diameter)
carry 60%-92% risk of malignant transformation
or harboring malignancy.”! The risk of malignancy

cystadenomas cystic neuroendocrine

increases with main pancreatic duct diameter >1 cm
and presence of mural nodule.* MCNs also carry a
high risk (25%-30%) of progression to malignancy
but lack the risk of recurrence or multifocality.””
Thus, these lesions warrant surgical interventions.l%
Branch duct IPMNs can be multifocal and are the
most frequent neoplastic PCLs. Risk of malignant
transformation increases with greater diameter and
other associated worrisome and high-risk features.?
Cyst diameters =3 cm carry a risk, although relatively
low (18%-25%) of malignant transformation or
harboring a malignancy making them a potential
candidate for EUS ablation.['"

Deaths from pancreatic cancer are expected to become
the second leading cause of cancer-related death
surpassing breast cancer-related deaths by 2030." The
dilemma for intervening on incidentally detected PCLs
that satisfy worrisome or high-risk criteria for advanced
neoplasia arises from the treatment options.”! While
radical resection offers a chance of cure, pancreatic
surgeries have reportedly 20%—40% morbidity rate and
a 1%-2% mortality rate."" Therefore, over the last two
decades, as accuracy of cyst diagnosis has improved,
approach for PCLs has changed from aggressive
“surgery-first” to “surveillance-first” approach, and
there are specific guideline criteria for resection.*"!
However, life-long surveillance is resource consuming-if
all patients between ages 40 and 79 years with PCLs
underwent MRI surveillance, it would cost an estimated
$9 billion per year to the health-care system.!' In
addition, the lack of evidence on long-term mortality
benefits for surveillance techniques further contends
this option.!"'¢!

Minimally invasive treatments for PCLs are increasingly
being recognized as a management option. The
efficacy and safety of injection of chemotherapeutic
agent directly into malignant lesions in lungs, brain,
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ovaries, and liver!"®?!l initially led way to injection
of antitumoral agents into unresectable pancreatic
cancer.””! Subsequently, Gan ¢ a/. first demonstrated
the efficacy of EUS-guided alcohol ablation of PCLs
in asymptomatic patients.* EUS-guided alcohol cyst
ablation led way to chemoablation which showed better
efficacy than prior method and fewer complications.
Similarly, radiofrequency ablation (RFA) was initially
shown to be successful in gastrointestinal and pancreatic
diseases including pancreatic cancer which led to its
use in the management of PCLs. This review article
summarizes the new literature on EUS-guided ablation
and RFA and the future direction of endoscopic
approaches for PCL management.

PATIENT SELECTION

EUS-guided ablation should not be performed on
high-risk lesions unlikely to respond to ablation,
lesions with evidence of pancreatic cancer, small and
low-risk lesions which have no malignancy potential
or during pregnancy.”? Therefore, the first step prior
to EUS-guided ablation is to accurately diagnose and
risk-stratify the PCL. Among suitable PCLs, EUS-guided
ablation offers a potential management strategy for
patients with high risks for surgical procedures due
to their age or existing medical conditions. In 2019,
an international expert panel reached a consensus
that EUS-guided chemoablation was recommended in
patients— (i) who are not surgical candidates and have
reasonable life expectancy, (i) confirmed diagnosis of
mucinous pancreatic cyst, (iii) cyst diameter of >3 cm,
or (iv) enlarging pancreatic cyst with a diameter
of >2 em.” The ACG guidelines state that there is
insufficient evidence to support the routine use of
PCL ablation (EUS chemoablation or RFA) but can be
considered in patients who refuse or are not suitable
surgical candidates; additionally recommending that
these subjects should be treated in a clinical trial to
establish the efficacy of EUS ablation.!! European
guidelines have similar recommendation for EUS-guided
ablation of PCLs.) While experts differ in absolute/
relative indications and contraindications for the
EUS-guided ablation, Figure 1 summarizes the existing
literature for the selection of PCLs for EUS-guided
ablation.

Current literature on PCLs ablation suggests that
patients with unilocular cysts have good resolution
rates, and increased number of loculations may
dectrease the efficacy of chemoablation.”*#**1 Smaller
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Figure 1. Summary of expert-panel consensus for selection of pancreatic
cystic lesions appropriate for EUS-guided ablation techniques. Figure
based on expert panel summary.*?! High-risk cysts as defined by
the revised Fukuoka guidelines,?’ American Gastroenterological
Association guidelines,™ and European guidelines.””! PCL: Pancreatic
cystic lesion; MPD: Main pancreatic duct.

cysts have been associated with higher resolution
rates and make for the ideal candidates.”**! Contrarily
though, small cysts (even IPMNs) may have a very
low malignant potential and may not require EUS
ablation.”® Given the complicated nature of the
decision-making, patients and clinicians should engage
in shared-decision making.

EUS-GUIDED ALCOHOL ABLATION

The success of ethanol injections in ablation of cysts
in endocrine glands and other internal organs led
way to its use on pancreas cyst.”' ! Despite alcohol’s
association with pancreatitis, initial studies on ablation
of pancreas pseudocyst and pancreatic tumors reported
no risk of pancreatitis.’**” Subsequently, Gan e7 a/.
prospectively studied the safety and feasibility of
ethanol lavage on PCLs in 25 patients. Complete cyst
resolution was observed in 35% patients, irrespective of
ethanol concentration used for lavage. No immediate
complications were reported indicating the safety of
this new technique. Similarly, Caillol ¢z a/. reported
85% complete resolution rates with no clinical
complications in 13 patients with mucinous cysts."

With evidence of safety, DeWitt ef a/. attempted to
evaluate the efficacy of ethanol lavage.”! In a randomized
control trial with 58 patients, ethanol lavage had complete

cyst resolution rates of 33%, and single ethanol lavage
outperformed saline lavage in mean cyst diameter
reduction (-28.1%; 95% confidence interval [CI] — 38.1
to —18.2 »5.—6.9%; 95% CI —14.5-0.7, respectively).
Among ethanol lavage group, 12%—16% patients reported
abdominal pain and 2 patients had acute pancreatitis, with
similar rates of abdominal pain seen in control group.
They established that ethanol lavage was a safe and
effective approach for PCL ablation.

While DeWitt’s study failed to show statistical benefit
in cyst size reduction from multiple ethanol lavages,
DiMaio ¢ al. attempted to study this further.P?
Among 13 branch-duct IPMNs, single lavage had
0% complete resolution rate and 2 lavages had
38% (5/13) complete resolution rate. The mean
diameter changed from 20.1 £ 7.1 mm at baseline
to 17.0 £ 9.8 mm (P = 0.00) after 1 lavage and
12.8 £ 9.6 mm (P = 0.0002) after 2 lavages. Only
2 patients underwent 3 lavages and they had further
decrease in cyst size. Only 1/13 (7.7%) patients had
reported minor abdominal pain, no pancreatitis.

Despite the promising results from previous studies,
Gomez ¢t al. followed patients for >80 months
postprocedure and reported that ethanol lavage was not
a reliable technique for ablation of PCLs.”! Park ez /.
showed similatly low reliability of ethanol ablation.!*)
Of the 23 patients enrolled in the study, complete
long-term resolution was observed in only 9% (2/23)
PCLs.”! Excluding one patient, 50% (10/20) patients had
greater than =80% reduction in cyst volume. However,
considerable number of patients had an increase in
cyst size 1-year postprocedure and on subsequent
imaging, highlighting the lack of long-term resolution.
In addition, nonmucinous cysts had significantly greater
cyst size reduction compared to mucinous cysts further
minimizing the utility of ethanol lavage. While immediate
complications were relatively low, the lack of long-term
resolution, especially in mucinous cysts, called for newer
methods of EUS-guided ablation. Table 1 describes the
existing EUS-guided ethanol ablation studies.

EUS-GUIDED PACLITAXEL ABLATION

Paclitaxel is a chemotherapeutic agent that alters
microtubules turnover causing cell death. Microtubules,
a polymer of tubulin heterodimer is composed
of alpha and beta subunits."*? Paclitaxel binds to
the beta-tubulin subunit and induces bundling of
microtubules.** This impairs microtubule-dependent
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functions such as cell division, maintenance of cell
shape, motility, intracellular transport, and signal
transmission.*"**%*! Thus, by promoting microtubule
stability and impairing disassembly of microtubules,
paclitaxel causes cell death.”’l Due to its viscous,
hydrophobic nature, it is theorized to be less likely
to extravasate out of the cyst and allow for increased
duration of contact with the epithelial lining '+
Studies examining EUS-guided paclitaxel ablation have
been summarized in Table 2.

Safety and efficacy of paclitaxel ablation
After the success of EUS-guided ethanol ablation for
PCLs, Oh et al. attempted at improving the efficacy

of cyst resolution by adding a chemotherapeutic
agent — paclitaxel. They performed EUS-guided
ethanol lavage with paclitaxel injection (EUS-EP)
in asymptomatic PCLs.* In this prospective study,
14 patients with either indeterminate cyst, MCN, SCA,
or lymphangioma underwent EUS-EP. At a median
follow-up of 9 months (range: 6-23 months), complete
resolution was shown in 11 patients (78.5%) and partial
resolution in two patients (14%). Cyst characteristics
of patients with complete resolution included a
median diameter of 21.0 mm (range: 17-52 mm) and
median volume of 2.75 mlL (range: 1.2-67.7 mL). The
median diameter and volume of partial and unresolved
cysts were larger (28.0 mm (range: 27-40 mm) and

Table 1. Summary of studies on EUS-guided ethanol ablation of pancreatic cystic lesions

Reference n Number of lavages Complete resolution (%) Partial resolution (%) Complications
Gan 2005 25 1 35 7 None
Dewitt 2009 42 (ethanol 1or2 33 0 Ethanol arm
arm 25; control 4% pancreatitis
arm 17) 20% abdominal pain
Control arm
12% abdominal pain
DiMaio 2011 13 2 or more 38 - 8% abdominal pain
Caillol 2012 13 1 85 - None
Gomez 2016 23 1 9 44 4% pancreatitis

4% abdominal pain

Table 2. Summary of studies on EUS chemoablation of pancreatic cystic lesions

Reference n Ablative agent Complete Partial Complications
resolution (n) resolution (n)
Oh 2008 14 Ethanol lavage with 11 2 7% abdominal pain
paclitaxel injection 43% hyperamylasemia
7% pancreatitis
Oh 2009 10 Ethanol lavage with 6 2 10% pancreatitis
paclitaxel injection
Oh 2011 52 Ethanol lavage with 29 6 2% fever
paclitaxel injection 2% pancreatitis
2% abdominal pain
2% splenic vein obstruction
DeWitt 22 Ethanol lavage with 10 5 13% abdominal pain
2014 paclitaxel injection 10% pancreatitis
3% peritonitis
3% gastric wall cyst
Moyer 10 (alcohol Saline or ethanol 67% in saline Ethanol arm: 20% pancreatitis
2016 arm 4; lavage followed arm versus Saline arm: None reported
alcohol-free by paclitaxel and 75% in
arm 6) gemcitabine injection  ethanol arm
Kim 2017 36 (ethanol Ethanol ablation 19 7 7% abdominal pain
ablation 8; or ethanol lavage 7% pancreatitis
ethanol lavage followed by 2% intracystic hemorrhage

with paclitaxel
ablation 28)

paclitaxel injection

Choi 2017 164 Ethanol lavage with 114 31 4% pancreatitis
paclitaxel injection 1% psuedocyst
1% abscesses,
0% (1/164) risk of portal vein thrombosis, fever,
splenic vein obstruction, pancreatic duct stricture
Pericystic spillage, intracystic hemorrhage
I ENDOSCOPIC ULTRASOUND / VOLUME 11 | ISSUE 6 / NOVEMBER-DECEMBER 2022 @
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5.31 mL (range 5.1-30.6 mL), respectively, however,
no significant difference was reported. The study
demonstrated the safety and efficacy of EUS-EP
with the complication of acute pancreatitis reported
in one patient (7%). In a subsequent study, Oh
et al. retrospectively demonstrated effectiveness of
EUS-EP in patients with oligolocular cyst (2—6 locules).
Complete resolution was achieved in 6 patients (60%)
with complications seen in 1 patient (10%).5" The
group demonstrated that by puncturing lobules to create
communications using angulated needles, EUS-EP was
an effective therapy even in oligolocular PCLs.

DeWitt et al. prospectively studied patients with
PCLs measuring 15 mm—50 mm who had a potential
indication for surgery but instead underwent EUS
chemoablation.®'! Complete resolution was seen in
10/20 (50%) patients. DNA analysis showed elimination
of all mutations (K-ras mutations and loss of
heterozygosity) present in preablation cyst fluid in 8 of
11 (72%) patients. The study demonstrated that among
patients with radiologic regression of cyst, analysis
showed elimination of mutant DNA in majority of
cases.P!l Kim e al. followed 36 patients for a median
of 22.3 months (range 3-120) and found complete
resolution in 19 (56%) patients.’? They performed
cytological analysis and found decrease/elimination of
cellular atypia in 5 (15%) patients and increased atypia
in 3 (9%) patients. However, no significant difference
in histopathological change was observed in complete
resolution and partial resolution group. While both
studies showed a few cases with new mutations or
increased cellularity/atypia postablation, the significance
of these changes after cyst ablation is still unknown.
Overall, both studies aimed at identifying the DNA and
or histologic changes after cyst ablation.

Predictors of EUS-EP efficacy

Following the demonstration of EUS-EP safety and
efficacy, Oh ez al. prospectively studied 52 patients
with PCLs to identify predictors of PCL resolution
at long-term follow-up.’) Multivariate analysis showed
that original volume <14 mL (which correlated
with cyst diameter <35 mm) was predictive of cyst
resolution (P < 0.02). Of note, type of cyst and
locularity were not found to be predictors of cyst
resolution.

The CHARM trial- role of alcohol lavage
The first randomized, double-blinded control study
known as the CHARM trial,” evaluated the necessity

@

of ethanol lavage for PCL ablation. The trial
randomized 10 patients into the alcohol arm (ethanol
lavage followed by paclitaxel and gemcitabine injection)
or the alcohol-free arm (saline lavage followed by
paclitaxel and gemcitabine injection). Alcohol arm had
75% complete resolution at 12 months compared to
67% in nonalcohol arm. While 1 (20%) patient in
the alcohol arm had acute pancreatitis, there were no
complications in the alcohol-free arm. This was the first
study that evaluated the need for ethanol lavage and
suggested that alcohol may not be required for effective
cyst ablation. Further, it also implied that complication
from EUS-guided cyst ablation may be secondary to
ethanol extravasation.

Phase 2 of the CHARM trial had similar findings.’ A
total of 39 patients were randomized to either receive
saline lavage or an ethanol lavage, both followed by
paclitaxel and gemcitabine injection. Complete resolution
rates in saline lavage and alcohol lavage groups were
similar, 67% and 61%, respectively (95 CI — 0.38-0.24;
P = 0.01). Univariate analysis of pretreatment
parameters showed no significant difference in PCL
diameter, locularity, cyst fluid carcinoembryonic antigen
level, or type of cyst for the primary outcome of
resolution. Complications were only reported in ethanol
lavage arm and included pancreatitis and abdominal
pain. Phase 3 of the CHARM trial, CHARM II:
Chemotherapy for ablation and resolution of mucinous
pancreatic cysts (CHARM) (https://clinicaltrials.gov/
ct2/show/NCT03085004) is currently underway with
estimated 100 participants randomized to either the
ethanol lavage group or saline lavage group, both
followed by the same dual-agent chemotherapeutic
cocktail (paclitaxel and gemcitabine).

Long-term outcomes

Long-term outcomes after EUS chemoablation
of PCLs were studied by Choi e 4/ The study
enrolled 164 patients who underwent EUS-EP. The
cohort included a diagnosis of IPMN or MCN in
82/164 (50%) patients and 66/164 (40%) had an
oligolocular cyst. Postprocedure follow-up was for
a median of 72 months (range: 50—85 months).
While a complete resolution of the PCL was
seen in 114 patients, a partial resolution was seen
in 31; however, two patients had recurrence of
PCL during the study period. Univariate analysis
showed that a diameter <35 mm (P = 0.04) and
unilocularity (P < 0.001) were associated with complete
resolution. No significant difference was noted
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between type of cyst and response rate. Similar to the
findings of Oh e 4/, multivariate analysis showed
that unilocular cysts (odds ratio [OR]: 7.12, 95% ClI:
2.72-18.67; P < 0.001) and small cyst diameter (OR:
2.39, 95% CI: 1.11-5.16; P = 0.02) were independent
predictors of complete resolution.

EUS-GUIDED LAUROMACROGOL ABLATION

Lauromacrogol, an agent typically used as an ablative
agent for esophageal variceal bleeding, is a sclerosant
and a mild anesthetic that causes vascular injury.
Linghu ef al. first demonstrated the safety and
feasibility of lauromacrogol in ablation of PCLs.P
In a prospective study with 29 patients, they reported
complete and partial resolution rate of 37.9% (11/29)
and 31% (9/29) at 9 months, respectively.
PCL diameter reduced from 28.6 £ 14.5 mm to
13.4 £ 10.5 mm (P < 0.001) and only two patients
had mild acute pancreatitis and one patient had fever.
Following this success, researchers from the same group
prospectively followed 35 patients for a longer duration
and found that lauromacrogol ablation offered complete
resolution rate of 51.4% (18/35) and partial resolution
rate of 25.7% (9/35) at 1 year.’”! Major adverse event
rate was reported at 3.6% and included fever and acute
pancreatitis.

RADIOFREQUENCY ABLATION

Delivering high-frequency (460-500 kHz) alternating
current, RFA induces coagulative necrosis of targeted
tissues to cause cell apoptosis.”® In addition to physical
damage, RFA also has immunomodulatory effects as
seen by increased levels of pro-inflammatory cytokines
and lower levels of immunosuppressive cytokines.?”!
Within the realm of pancreatic diseases, RFA was
initially used to treat patients with locally advanced/
metastatic pancreatic cancer who were not good
candidates for surgery and later in neuroendocrine
tumors. RFA showed positive results with reduction
of tumor burden and no major complications in both
populations.[”¢" Consequently, RFA was studied in
animal studies for PCLs and subsequently studied in
human PCLs.

The first RFA study in human PCL was conducted by
Pai et all®® They demonstrated that RFA was a feasible
approach with 33% (#» = 2/6) complete resolution
rate and additional 50% cases (# = 3/06) achieving
48.4% size reduction at 3—6 months (mean pre-RFA
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38.8 mm [standard deviation (SD) * 21.7 mm| »5. mean
post-RFA 20 mm [SD * 17.1 mm)]). They reported no
major complications. Another prospective multicenter
study on 31 PCLs (14 NETs, 16 IPMNs, 1 MCN)
showed that at 1-year follow-up, 86% (12/14) NETs
had complete resolution and 71% (12/17) mucinous
cysts had diameter decreased >50%. They also showed
resolution rate of 100% in mural nodules. Excluding
the first 2 cases, only one case had a complication of
pancreatic duct stenosis (3.5%, overall 10%).) A phase
1T multicenter clinical trial (NCT02343692) for RFA is
currently recruiting participants with PCLs to evaluate
outcomes at 12 months following RFA (https://
clinicaltrials. gov/ct2/show/study/NCT02343692).

DISCUSSION

EUS-guided ablation of PCLs is a promising approach
to treating precancerous lesions. Ethanol ablation has
shown complete resolution in 9%—-85% cases with
majority of studies reporting complete resolution in
33%-45% range.?**** EUS chemoablation with or
without ethanol lavage has reported rates of complete
resolution ranging from 50% to 78.5% and with most
studies reporting close to 60% efficacy. Lauromacrogol
ablation and RFA have very limited data comprising
of only 2 studies each with resolution rates 37%-—
51% and 33%-71%, respectively.?**%% Another
treatment modality is EUS-guided cyroablation, however,
data is limited to one study for locally advanced
pancreatic adenocarcinoma and not PCLs." At present,
chemoablation has better cyst resolution rates compared
to other existing minimally invasive techniques including

alcohol, lauromacrogol, and RFA as summarized in
Table 3.

Novel therapies have aimed at improving
the efficacy of EUS chemoablation. Multiple
nanotechnology-based drug delivery systems have
been developed to allow for targeted drug delivery

Table 3. Efficacy comparison between available
EUS guided ablative therapies (N is the sum of all
patients from studies examining specific ablative
technique; complete resolution is the sum of all
patients that had this outcome in each study)

PCLs ablative technique n Complete resolution, n (%)
Paclitaxel ablation 347 221 (63.6)
Ethanol ablation 201 68 (32.8)
Lauromacrogol ablation 64 29 (45.3)
Radiofrequency ablation 30 12 (70.6)

PCLs: Pancreatic cystic lesions
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and prevent clearance by the immune and circulatory

[71,72] chemoablation

system. Augmentation of
is also being studied by direct administration of
large surface area microparticle (LSAM) paclitaxel
called Nanopac® (NanOlogy, Fort Worth, TX). In an
open-label trial, 19 participants were enrolled and using
EUS-guided technique, LSAM paclitaxel was injected
into mucinous PCL.II All participants that finished
the study had low to undetectable systemic paclitaxel
concentrations and 12/17 (71%) patients had reduction
in cyst volume. This preliminary data suggests that
LSAM paclitaxel may be retained inside the cyst,
thereby prolonging the duration of chemotherapy
to the PCL epithelial lining. It also implies that
LSAM paclitaxel may prevent some of the systemic
toxicity associated with chemotherapy. While more
data is required before conclusions can be drawn
regarding EUS-guided LSAM paclitaxel cyst ablation,
the Phase 2 of this study, intracystic injection of
NanoPac® in subjects with mucinous cystic pancreatic
neoplasms (https://clinicaltrials.gov/ct2/show/study/
NCT03188991), is currently underway. This study
comprises 19 participants; outcomes include the safety
and tolerability of two sequential EUS-guided LSAM
paclitaxel doses.

Although EUS chemoablation has been practiced
for over a decade and has reported long-term
efficacy and safety, it has not substituted surgery.
Our current EUS chemoablation data is from a
few studies with a total of 347 patients where EUS
chemoablation completely resolved 63.6% cysts
ranging from MCNs, IPMNs, SCN, pseudocyst,
and other indeterminate cysts. These studies have
consistently shown good rates of resolution. In
addition, recurrence rates after cyst resolution are
very low.™ Trials have shown that the most common
major complication after EUS chemoablation is
acute pancreatitis. Moyer ¢ a/>**! showed that this
complication can be reduced by avoiding ethanol
lavage. While the highest rates of acute pancreatitis
following EUS-guided ablation procedures have
approached 20%, over 60% of patients undergoing
pancreatic surgery (pancreatoduodenectomy) developed
postoperative acute pancreatitis.” Postoperative acute
pancreatitis is associated with increased morbidity,
pancreatic fistula, and prolonged hospitalization.[™
In addition, none of the EUS ablation studies have
reported mortality from the procedure, which is not
the case for pancreatic surgeries. The risk of mortality
after pancreatic surgeries ranges from 1.3% to 2.5%

@

at 30 days and 4.1%-7.1% at 90 days.["™ Therefore,
compared to the morbidity and mortality rates from
surgery, EUS-guided ablation offers a relatively safer
option for PCL management in appropriate patients.

The heterogeneity in patient inclusion criteria across
the studies in terms of cyst diameter and cyst type
along with the variation in EUS-guided ablation
techniques limit comparison between them. Due to
the lack of high-accuracy in EUS-guided diagnostic
evaluation of PCLs, most studies have included
nonmucinous cysts such as SCA or pseudocysts
for chemoablation which have very low malignant
potential. Only 4 studies have reported resolution
rates for various cyst diagnosis.*>***>! The complete
resolution after EUS-guided paclitaxel ablation for
mucinous cysts (IPMNs and MCNs) was observed
in 82/125 (65.6%) cases, which is comparable to
those of all cyst types. Individual data on MCNs
and IPMNs is further limited to one study which
reported complete resolution in 4/9 (44%) cases for
MCN and 19/27 (70%) cases for IPMN.P?! For ethanol
ablation, only one study enrolled exclusively branch
duct IPMNs and reported similar rates of complete
resolution as other studies with various PCLs." One of
the primary reasons for limited data is the dependence
on suboptimal diagnostic techniques for PCLs. This
limits the data on EUS-guided ablation of purely
mucinous pancreatic cysts.

Utilization of cyst fluid molecular analysis and
confocal endomicroscopy improves diagnosis of
PCLs and should be used for screening patients for
mucinous lesions and CNETs before endoscopic
chemoablation."""™ Enrolling patients with accurate
diagnosis (IPMN, MCN, CNETs) and performing
with standardized techniques (same number of
chemoablation injections, RFA voltage) will provide
more comparable data. Further, close monitoring
of cyst size and intracystic fluid change analysis
can provide additional data for resolution. Future
trials can also aim at enrolling patients who will
undergo surgery to assess for the ablative effect on
cyst epithelium. Data from novel chemotherapeutics
including LSAM paclitaxel will also play an important
role in the management guidelines of PCLs. A case
study performed RFA followed by lauromacrogol
ablation reported complete resolution at 3-month
follow-up."” Similar studies that combine of multiple
ablative techniques should also be evaluated for PCL
management.
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