
Journal of Medical Science 2020;89(2) 149Journal of Medical Science 2020;89(2)148

Koroscil, MD, PhD TM, Pelletier, MD PR, Slauson, MD 35. 
JW, Hennessey, MD J. Short-term effects of coronary 
angiographic contrast agents on thyroid function. 
Endocrine Practice. 1997 Jul;3(4):219-221. https://
doi.org/10.4158/ep.3.4.219
Kaneshige T, Arata N, Harada S, Ohashi T, Sato S, 36. 
Umehara N, Saito T, Saito H, Murashima A, Sago H. 
Changes in Serum Iodine Concentration, Urinary 
Iodine Excretion and Thyroid Function After Hys-
terosalpingography Using an Oil-Soluble Iodinated 
Contrast Medium (Lipiodol). The Journal of Clinical 
Endocrinology & Metabolism. 2015 Mar;100(3):E469-
E472. https://doi.org/10.1210/jc.2014-2731
Jarvis C, Simcox K, Tamatea JAU, McAnulty K, Mey-37. 
er-Rochow GY, Conaglen JV, Elston MS. A low inci-
dence of iodine-induced hyperthyroidism following 
administration of iodinated contrast in an iodine-
deficient region. Clinical Endocrinology. 2015 Jun 
19;84(4):558-563. https://doi.org/10.1111/cen.12818
Hintze G, Blombach O, Fink H, Burkhardt U, Kobber-38. 
ling J. Risk of iodine-induced thyrotoxicosis after 
coronary angiography: an investigation in 788 unse-
lected subjects. European Journal of Endocrinol-
ogy. 1999 Mar 1;:264-267. https://doi.org/10.1530/
eje.0.1400264
Bonelli N, Rossetto R, Castagno D, Anselmino M, 39. 
Vignolo F, Parasiliti Caprino M, Gaita F, Ghigo E, Gar-
beroglio R, Grimaldi R, Maccario M. Hyperthyroidism 
in patients with ischaemic heart disease after iodine 
load induced by coronary angiography: Long-term 
follow-up and influence of baseline thyroid func-
tional status. Clinical Endocrinology. 2017 Nov 
20;88(2):272-278. https://doi.org/10.1111/cen.13494
Conn JJ, Sebastian MJ, Deam D, Tam M, Mar-40. 
tin F. A Prospective Study of the Effect of Noni-
onic Contrast Media on Thyroid Function. Thy-
roid. 1996 Apr;6(2):107-110. https://doi.org/10.1089/
thy.1996.6.107
Windecker S, Kolh P, Alfonso F, Collet J, Cremer J, 41. 
Falk V, Filippatos G, Hamm C, Head SJ, Jüni P, Kap-
petein AP, Kastrati A, Knuuti J, Landmesser U, Laufer 
G, Neumann F, Richter DJ, Schauerte P, Sousa Uva M, 
Stefanini GG, Taggart DP, Torracca L, Valgimigli M, 

Wijns W, Witkowski A. 2014 ESC/EACTS Guidelines 
on myocardial revascularization. EuroIntervention. 
2015 Jan;10(9):1024-1094. https://doi.org/10.4244/
eijy14m09_01
Alkhuja S, Pyram R, Odeyemi O. In the eye of the 42. 
storm: Iodinated contrast medium induced thy-
roid storm presenting as cardiopulmonary arrest. 
Heart & Lung. 2013 Jul;42(4):267-269. https://doi.
org/10.1016/j.hrtlng.2013.04.002
Brundridge W, Perkins J. Iodinated Contrast Adminis-43. 
tration Resulting in Cardiogenic Shock in Patient with 
Uncontrolled Graves Disease. The Journal of Emer-
gency Medicine. 2017 Dec;53(6):e125-e128. https://
doi.org/10.1016/j.jemermed.2017.08.096
Markou K, Georgopoulos N, Kyriazopoulou V, 44. 
Vagenakis A. Iodine-Induced Hypothyroidism. 
Thyroid. 2001 May;11(5):501-510. https://doi.
org/10.1089/105072501300176462
Cooper DS. Antithyroid Drugs. New England Journal 45. 
of Medicine. 2005 Mar 3;352(9):905-917. https://doi.
org/10.1056/nejmra042972
Wolff J. Perchlorate and the thyroid gland. Pharma-46. 
col Rev. 1998;50(1):89-105.
Nolte W, Müller R, Siggelkow H, Emrich D, Hüfner M. 47. 
Prophylactic application of thyrostatic drugs during 
excessive iodine exposure in euthyroid patients with 
thyroid autonomy: a randomized study. European 
Journal of Endocrinology. 1996 Mar;134(3):337-341. 
https://doi.org/10.1530/eje.0.1340337
Fritzsche H, Benzer W, Furlan W, Hammerle D, Lang-48. 
steger W, Weiss P. Zur Vorbeugung jodinduziert-
er Hyperthyreosen nach Koronarangiographie 
[Prevention of iodine-induced hyperthyroidism 
after coronary angiography]. Acta Med Austriaca. 
1-2;1993(20):13-7. PMID 8386417
Fricke E, Fricke H, Esdorn E, Kammeier A, Lindner O, 49. 
Kleesiek K, Horstkotte D, Burchert W. Scintigraphy 
for Risk Stratification of Iodine-Induced Thyrotoxi-
cosis in Patients Receiving Contrast Agent for Cor-
onary Angiography: A Prospective Study of Patients 
with Low Thyrotropin. The Journal of Clinical Endo-
crinology & Metabolism. 2004 Dec;89(12):6092-
6096. https://doi.org/10.1210/jc.2004-0728

Journal of Medical Science 2020;89(2) 149

Endoscopic Treatment of Pancreatic Fluid Collections

R E V I E W  PA P E R

Michal Kloska
Lehigh Valley Health Network

 https://orcid.org/0000-0001-7382-0630

Corresponding author: michalkloska@gmail.com

Shashin Shah
Department of Gastroenterology, Lehigh Valley 
Health Network, Allentown, Pennsylvania, USA

 https://orcid.org/0000-0003-0561-5613

Hiral N. Shah
Department of Gastroenterology, Lehigh Valley 
Health Network, Allentown, Pennsylvania, USA

 https://orcid.org/0000-0001-8507-9798

 DOI: https://doi.org/10.20883/medical.e443

Keywords: acute pancreatitis, plastic stent, 
lumen apposing metal stent

Published: 2020-06-30

How to cite: Kloska M, Shah S, Shah HN. Endoscopic Treat-
ment of Pancreatic Fluid Collections. JMS [Internet]. 2020 
Jun 30;89(2):e443. doi:10.20883/medical.e443

© 2020 by the author(s). This is an open access article distributed 
under the terms and conditions of the Creative Commons Attri-
bution (CC BY-NC) licencse. Published by Poznan University of 
Medical Sciences

ABSTRACT

Acute pancreatitis is frequently complicated by pancreatic fluid collections (PFCs), which usually resolve 
spontaneously but some can mature forming large cysts filled with fluid or necrotic debris. Historically, 
they have been surgically removed but with the advancement of endoscopic procedures, endoscopic drain-
age has emerged as a safe first-line treatment of PFCs. Furthermore, the development of plastic stents and 
lumen apposing metal stents (LAMS) has replaced not only open surgery but also the percutaneous drain-
age due to fewer adverse events. In particular, the LAMS has gained favour recently as large meta-analysis 
suggested their advantages over plastic stents in the treatment of PFCs, however, data regarding their use in 
the drainage of PFCs are still scarce.

Introduction

Pancreatic fluid collections (PFCs) are common 
complications of acute pancreatitis n over 40% 
of patients [1]. evised Atlanta criteria categorie 
PFCs as acute (<4 weeks after episode of pan-
creatitis) or chronic (>4 weeks after episode of 
pancreatitis), which are further subdivided by the 
presence or absence of necrosis in the fluid col-
lection. acute PFCs are acute peripancreatic fluid 
collections (APFCs) that do not have a defined 
wall and are reabsorbed spontaneously within 
several weeks. The remainder form acute necrot-
ic collections (ANCs) consist of a combination 
of necrotic tissue and variable amount of fluid. 

ifferentiation between the two is difficult sequen-
tial imaging is often required. These PFCs can 
mature and form a capsule leading to creation 
of pancreatic pseudocysts (PP) and walled-off 
pancreonecrosis (WOPN) respectively [2]. Tradi-
tionally, large PP, WOPN or infected necroti pan-
creatitis can be treated with open necrosctomy 
with a recent tendency towards step up surgical 
approach based on percutaneous or endoscopic 
drainage. These minimally invasive procedures 
are associated with decreased mortality, mul-
tiorgan failures, and long term pancreatic endo-
crine and exocrine insufficiency [3,4]. Studies 
also attempted to compare the outcomes of per-
cutaneous and endoscopic drainagedifference 
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in major complications or mortality between the 
two methods demonstrated, however, the per-
cutaneous approach was complicated with an 
increased inflammatory respone, higher rate 
of pancreatic fistulas and longer hospital stay 
[5,6]. With furher advances in endoscopic proce-
dures and the development of plastic stents (PS) 
and more recently, lumen aposing metal stents 
(LAMS), endoscopic drainage has become widely 
regarded as a safe first-line therapy for patient 
with necrotic or infected PFC, symptomatic PP 
that are anatomically amenable to drainage.

PS were the first utili in transmural endoscop-
ic drainage of PFCs. Initially gastroscopic evalu-
ation performed to identify PFCs by extrinsic 
bulging compressing the gastric lumen. After-
wards multiple PS could be positioned transmu-
raly with placement with endoscopic and fluoro-
scopic guidance. This approach has evolved with 
the development of endoscopic ultrasound (EUS) 
as the PFCs could be directly visuali allowing for 
more precise stent placement, thereby associ-
ated with decreased number of complications. 
PS have been proven effective for drainage of PP 
with complete resolution of the PFCs in 8293% of 
cases with cyst reoccurrence [7-10]. Nevertheless, 
EUS assisted PFCs drainage with the use of PS is 
associated with multiple complications includ-
ing acute bleeding episodes, stent occlusions or 
migration, infection and perforation that occur in 
240% of patients [11]. Although intervention with 
PS have proven to be effective in the treatment of 
fluidfilled cysts, WOPN cavities with more solid 
debris have led to increased risk of stent obstruc-
tion due to small diameter of PS [12].

Monumental advances to endoscopic inter-
vention of PFCs arrived with the development of 
LAMS. These stents are similarly placed across 
luminal structures to create gastro-pancreatic 
connection. LAMS are tubularshaped biflanged 
which allows proper anchoragedecreas the risk 
of migration (Figure 1). Placement of LAMS has 
allowed for more efficient drainage of PFCs due 
to the larger diameter size while allowing direct 
interrogation of the cyst cavity through the stent 
and subsequent intervention such us necrosec-
tomy. This is usually performed in WOPN with 
large necrotic component, in infected necroses or 
infected fluid collections [13].

There are multiple LAMS currently available 
on the marketAxios (Boston Scientific, USA) 

Hanaro (M.I Tech, South Korea), Nagi and Spaxus 
(Taewong Medical, South Korea), Aix PPS (Leufen 
Medical, Germany), that vary in length (from 5 mm 
to 30 mm) and diameter (from 8 mm to 16 mm) 
(Figure 2). Initial studies have not shown benefits 
of LAMS over PS in PP and LAMS were believed to 
have more indications in the setting of WOPN, yet 
many studies revealed contradict results. Howev-
er, large metaanalysis of Yoon (PP 250 patients, 
WOPN 555 patients) provided data the more fre-
quent use of LAMS as they demonstrated higher 
technical and clinical success rate with dverse 
events after LAMS placement compared to PS.

Recent large meta-analysis of 14 studies from 
2012 to 2016 that included 812 patients (608 
WOPN, 204 PP) demonstrated high technical and 
clinical success rate of LAMS in the treatment of 
PFCs. LAMS were successfully placed in 98.9% 
and resolution of patient symptoms with at least 
50% size reduction of PFCs was accomplished 
in over 90% of patients with WOPN. In the treat-
ment of PP the technical and clinical success 
was even higher, respectively in 97% and 98% of 
patients. Unfortunately, 10.1% of patients devel-
oped complicationsoccurred early and included 
infections (3.6%), bleeding (3.3%) or stent migra-
tion (1.9%). Fortunately, major events as perfora-
tions occurred in 0.6% of patients [14]. Our data 
also demonstrated promising outcomes, as none 
of the 43 patients with PFCs treated with LAMS 
developed any major complications and adverse 
events were mostly limited to minor acute bleed-
ing episodes resolving after cauteri (4.7%) or stent 
migrations (7.0%) [15].

Figure 1. Endoscopic view of LAMS
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The newest modification, adopted by 
advanced endoscopists in 2015, led to integration 
of LAMS with electrocautery enhanced delivery 
system that enables advancement of the stent 
using cautery instead of prior dilation. This has 
resulted in reduced risk of malposition, leakage 
and is very cost [16].

In conclusion, with the advancements of 
endoscopic procedures, this minimally invasive 
approach using PS and LAMS becme mainstay 
of treatment of PFCs. The endoscopic approach 
associated with decreased mortality and mor-
bidity over a surgical approachadverse events 
tha percutaneous drainage. The development of 
LAMS approach as recent data suggests advan-
tages over PS in the treatment of PFCs but fur-
ther randomi controlled trials are needed.
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