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Abstract:

Background: Mucinous cysts are lesions with malignant potential. Their management is stil difficult. Ethanol lavage under EUS
can be used and could be a good alternative treatment. We report a bi-center experience of ethanol lavage in mucinous cysts of
the pancreas.

Patients and methods: A total of 13 patients in 2 tertiary centers (7 men, 6 women, mean age=68.5 years) underwent ethanol
lavage for mucinous cysts under endoscopic ultrasound (EUS) from 2001 to 2010. One of the patients had 2 cysts treated dur-
ing the same procedure. One patient underwent a second procedure of ethanol lavage. Mucinous cyst diagnosis required: (1)
EUS showing cystic lesion without nodule and without communication with pancreatic branch duct. Six cysts were located in
the isthmus of the pancreas, 3 in the head, 3 in the body, and 2 in the tail. The mean size was 24 mm (11-50); and (2) Intra-cystic
ACE level >400 UI/I and/ or histologic proof. Diagnosis of mucinous cyst was obtained using ACE levels in 5 cases, histology in
8 cases, and both in 1 case.

Results: No complication was reported. Complete responses were observed in 11 cases (85%), with no responses in 2 cases
(15%). Mean follow-up was 26 months (4-118 months). Contact was lost with 1 patient. No recurrence was noticed in patients
with complete responses.

Conclusion: This study confirms the feasibility and effectiveness of a loco-regional treatment under EUS for pancreatic cysts.
The good ratio of response is probably explained by the lack of septa and the small size of the cysts. The follow-up is still short
and needs to be increased. Nethertheless loco-regional treatment of pancreatic cysts lesions under EUS should form a part of the
management of pancreatic lesions.
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Introduction

Mucinous pancreatic cysts are considered as premalignant
lesions. Their malignant potential is reported in the
first surgical series.'” The detection frequency of th-
ese diseases increases with the accuracy of imaging
techniques.* Given the widespread use of cross-sectional
imaging modalities for various indications, pancreatic
cysts (including mucinous cysts) are now detected in
nearly 20% of abdominal imaging,” with the majority
discovered incidentally and subsequently identified as
benign via abdominal imaging.® The standard treatment
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is major and morbid surgery (normally whipple surgery).
Enucleation can also be used as a loco-regional surgical
treatment; however, this method entails significant risks
of morbidity and mortality.”*

The use of ethanol lavage under echo-endoscopy
(EUS) as an alternative treatment for mucinous cysts has
been described by two teams.”"

In this study, we report a two-center experience of
ethanol lavage in pancreatic cystic lesions.

Patients and methods

A total of 13 patients (7 men, 6 women; mean age of
68.5 years) enrolled in two centers underwent EUS for
mutinous cysts from 2001 to 2010. One patient had two
cysts treated during the same procedure; thus, a total of
14 cysts were treated.

The criteria for the diagnosis of mucinous cysts were:



Table 1. Case details
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Sex, age Comorbitity Cyst Complete response
Patient 1 F, 49 Psychosis, refusal to surgery Tail, 50 mm Yes
Patient 2 M, 52 Lol ozeys}i;yr (BMI=51), portal Body, 50 mm Yes
Patient 3 M, 64 Portal hypertension Body, 24 mm No
(despite 2nd ethanol lavage)
Patient 4 M, 77 Refusal to surgery Isthmus, 25 mm Yes
Patient 5 H,77 Heart attack, three stents in place Head, 16 mm Yes
Patient 6 F, 64 Refusal to surgery, Isthmus, 10 mm Yes
recent esophageal cancer
Patient 7 M,62 Portal hypertension Body, 40 mm Yes
Patient 8 chalbos H, 72 Heart attack, stents in place Isthmus, 15 mm Yes
Patient 9 H, 77 Portal hypertension Uncus, 28 mm Yes
Patient 10 F, 76 Refusal to surgery, age Isthmus, 21 mm No
Patient 11 H, 80 Refusal to surgery, age Isthmus, 10 mm Yes
Patient 12 F, 81 Recent colonic cancer, diabetes with Tail, 14 mm Yes
neurological complications Head, 11mm
Patient 13 H, 68 Hypertensive heart disorder Isthmus, 21 mm Yes

Table 2. Result of treatment

Complete response

Persistence of the cyst

Results

85% (11)

15% (2)

(1) EUS showing cystic lesions without a nodule and
with no communication with the pancreatic branch
duct. A total of 6 cysts were located in the pancreatic
isthmus, 3 in the head, 3 in the body, and 2 in the tail.
The mean cyst size was 24 mm (11 to 50 mm); and (2)
Intracystic ACE level >400 Ul/I and/ or histologic proof.

Diagnosis of the mucinous cyst was performed
via ACE level determination in 5 cases, histological
examination in 8 cases, and both in 1 case.

All patients underwent a CT scan prior to treatment.

Six cysts were asymptomatic, whereas seven were
discovered in patients with non-specific abdominal
pain. No patient had a history of pancreatitis.

Patients exhibited contraindications for surgery
and/or had refused surgery. The contraindications
were portal hypertension, congestive cardiac failure,
hypertensive heart disease, and recent colonic cancer
(Table 1). The method of treatment was decided after a
multidisciplinary discussion.

Treatment was via intracystic ethanol lavage (99%)
under a general anesthetic. After fluid cyst aspiration,
ethanol lavage was performed using a volume that
is equivalent to half the fluid extracted from the cyst.
Ethanol was reaspirated after a certain latency time
(Pentax® EG38UT, Hitachi®, and Cook Medical®). At
the end of the procedure, Lipiodol® was injected in
six patients. Lipiodol® was used as an earmark because

of its fibrotic effect on the cyst wall.

A follow-up examination was performed via comp-
uted tomography (CT) scan and EUS when necessary.
The CT scan was conducted after six months and then
annually afterward.

Results

Complication

No clinical complication was observed.

Response

A complete response was defined as the absence of an
observable pancreatic cyst in the CT scan during check-
up. If the cyst persisted even at a reduced size, the
treatment was considered a failure.

A complete response was observed in 11 cases (85%),
whereas 2 cases (15%) showed no response (Table 2).

Follow-up

The mean follow-up period was 26 months (4 to 118
months). Contact was lost with one patient. One patient
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underwent a second round of ethanol lavage because
of a lack of response; however, the procedure did not
succeed.

No recurrence was observed in patients with complete
response.

Discussion

Epidemiology and standard management

Mucinous cysts were first described by Compagno
et al.'. The natural history of this type of cyst is not
well known, but degeneration is involved.'” In 2004,
Kosmahl et al.'” estimated that the percentage of
mucinous pancreatic cysts ranged from 7% to 40%.
In the Japanese autopsy series,'*"’the prevalence of
pancreatic cysts, including mucinous and serous
cysts, intraductal papillary mucinous neoplasm of the
pancreas (IMPT), and other uncommon types of cysts,
was 25%. Thus, the theoretical frequency of mucinous
cysts in the population is approximately 2% to 4%,
which is a significant value.

The standard management of these cysts is surgery,
which has a mortality rate of 1% to 5%, as well as a
high morbidity rate of 25% to 40%.** For small-sized
lesions, a close follow-up is usually sufficient.”® The
frequency of detection of cystic lesions at younger ages
has increased because of the wider use of radiological
imaging. The lifelong monitoring of these lesions is
probably burdensome for patients, both psychologically
and financially.**

Thus, ethanol lavage, which has a lower morbidity
rate, is proposed as an alternative treatment for mucinous
cysts.

Accuracy of the diagnosis

A mucinous cyst is composed of epithelial cells that
produce mucin with ovarian stroma.'® It is primarily
detected in women aged 40 to 50 years (sex ratio=20).
In 90% of cases, the mucinous cyst is located in the
head or tail of the pancreas. Its unilocular characteristic
does not allow differentiation from unilocular serous
cysts or small-sized IMPT, as determined via imaging.”
Cytological examination via EUS-fine needle aspiration
(FNA) offers an accuracy of less than 50%. The
determination of intracystic tumor marker levels has an
accuracy of 70% to 80%.” The presence of mucin allows
differentiation between mucinous cysts and serous
cysts.”’

In our series, diagnosis was based on the endoscopic
examination of unilocular cysts combined with
histological examination and determination of intracystic
CEA levels. The high percentage of the affected people
reported in literature was remarkable. This finding can
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be explained by a bias in our study, wherein the patients
showed a heavy comorbidity, which is more common
among men. Nevertheless, the diagnosis of these cysts
remains difficult, and diagnostic errors cannot be ruled
out.

Previous alcoholization and other complications

The destruction of tissues or cyst lesions was described in
rabbits in 1991.% Ethanol injection was performed for liver,
thyroid, parathyroid, prostatic, and pulmonary lesions,
as well as for a post-traumatic cyst of the spleen.* Two
percutaneous alcohol injections for pancreatic cysts were
reported.” Under EUS, alcoholization of a gastric tumor
as well as liver metastasis was detected in humans,®?’
whereas alcoholization of normal pancreatic tissues was
observed in pigs.*” Gan et al.”described the ethanol lavage
of pancreatic cysts in humans. They performed ethanol
lavage on 25 patients, with a prospective follow-up of
one year. The same team also compared ethanol lavage
versus saline intracystic infusion in 42 patients.'” Our
series confirms the feasibility of their technique, which
has a duration that is equivalent to that of a fine-needle
aspiration procedure.

No patients suffered pancreatitis, a complication
described in pigs.***' However, amylasemia or imaging
was not conducted after the lavage. Systematic blood
tests would probably show biological pancreatitis.

An evaluation prior to treatment is important to
ensure the correct diagnosis of mucinous cysts. In
addition, communication of the cyst with pancreatic
branch ducts must be determined to eliminate IMPT.
Magnetic resonance imaging (MRI) should also be
conducted. In our diagnosis, only EUS was performed.
Indeed, alcohol injection of IMPT is not likely to have
the same consequences as mucinous cyst treatment.
Nevertheless, in the series by Di Maio et al.", 13 patients
with possible IMPT underwent ethanol lavage without
serious complications.

Response evaluation

The evaluation of tumoral response remains probl-
ematic. Our main criterion in this study was the
disappearance of the cysts in the CT scan; this criterion
is similar to that of Brugge’s team. However, the
histological response seems impossible to be evaluated
without surgery.

In addition, the risk of degeneration over time is
not evaluated well. The evaluation of the efficiency of
ethanol lavage would take 5 to 10 years,*” which is the
estimated duration of mucinous cyst degeneration.
Thus, the median follow-up in our series (26 months)
is still too short. However, the low complication rate
and the imaging response encourage the use of ethanol
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Table 3. Literature for Ethanol lavage of mucinous cysts of the pancreas

No. of patients

Complete response (%)

Gan et al., GIE, 2005

Oh et al., GIE, 2008

DeWitt, GIE, 2009

Oh et al., SJG, 2009

Oh et al., Gastroenterology, 2011

25 35
14 80
25 33
10 60
52 62

lavage as an alternative to morbid surgery in cases of
surgical contraindications. Therefore, ethanol lavage
warrants its place in the management of pancreatic
cystic lesions.

Results (Table 3)

Our results show a higher response ratio than those of
previous studies by Gan et al.” and DeWitt et al.'> Both
teams conducted their studies on 25 patients (a larger
sample base compared with that of our study), with
both obtaining a ratio of 33%. However, nine patients
who underwent surgery had a complete histological
response. Our results are similar to those of Oh et al.
(60%),"” who recently published their results on 52
patients.”” The response in their series was 62%, and
the mean cyst size was 31.8 mm. On the other hand,
the mean size of the cysts in our series was 24 mm. The
smaller size in our series explains our more promising
results. The size is a predictive factor of resolution in the
series of Oh et al." Thus, the lack of septa could explain
the increased response; however, they did not describe
this lack of response in their report. Furthermore, we
obtained a better response to mucinous cysts than to
indeterminate cysts.

All patients, except for one, underwent only one session
of ethanol lavage. With the patient who underwent a
second round of ethanol lavage, the increase in efficiency
that has been described for a repeat procedure was not
observed."

Aside from ethanol lavage, Oh et al.”’ also used
paclitexel injection in their studies. As previously
mentioned, the results of our study are similar to those
of Oh et al.” As a whole, these similar complete response
ratios suggest that the best treatment for mucinous
cysts has yet to be defined. Perhaps, with continuous
developments and improvements in the techniques,
other pancreatic lesions could be ablated.

Conclusions

The management of pancreatic cysts remains difficult. A
locoregional treatment (ethanol lavage in our series) is
one possible method of management. The current results
show that this treatment is feasible, has no complications,

shows good response, and prevents the immediate
recurrence of cysts. These results corroborate the of
previous studies. Small mucinous cysts can be effectively
treated with the proposed method. Nevertheless, this
loco-regional treatment requires further improvement,
and a long follow-up is necessary. The development of
new techniques is also warranted.
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