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Abstract

Hepatic ischemia-reperfusion injury (IRI) is a patho-
physiological event post liver surgery or transplantation
and significantly influences the prognosis of liver func-
tion. The mechanisms of IRI remain unclear, and effec-
tive methods are lacking for the prevention and therapy
of IRI. Several factors/pathways have been implicated
in the hepatic IRI process, including anaerobic metabo-
lism, mitochondria, oxidative stress, intracellular cal-
cium overload, liver Kupffer cells and neutrophils, and
cytokines and chemokines. The role of nitric oxide (NO)

Roishidenge ~ WJGS | www.wjgnet.com

in protecting against liver IRI has recently been report-
ed. NO has been found to attenuate liver IRI through
various mechanisms including reducing hepatocellular
apoptosis, decreasing oxidative stress and leukocyte
adhesion, increasing microcirculatory flow, and enhanc-
ing mitochondrial function. The purpose of this review
is to provide insights into the mechanisms of liver IRI,
indicating the potential protective factors/pathways that
may help to improve therapeutic regimens for control-
ling hepatic IRI during liver surgery, and the potential
therapeutic role of NO in liver IRI.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Liver; Ischemia-reperfusion injury; Cyto-
kine; Chemokine; Kupffer cells; Mitochondria; Nitric
oxide

Core tip: This review provides insights into several key
mechanisms of liver ischemia-reperfusion injury, includ-
ing the effects of anaerobic metabolism and the role
of mitochondria, oxidative stress, intracellular calcium
overload, liver Kupffer cells and neutrophils, and cyto-
kines and chemokines; and summarizes the protective
effects of nitric oxide.

Guan LY, Fu PY, Li PD, Li ZN, Liu HY, Xin MG, Li W. Mecha-
nisms of hepatic ischemia-reperfusion injury and protective ef-
fects of nitric oxide. World J Gastrointest Surg 2014; 6(7): 122-128
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v6/i7/122.htm DOL: http://dx.doi.org/10.4240/wjgs.v6.i7.122

INTRODUCTION

In recent years, liver resection and liver transplantation
have been widely adopted in clinical practice for the
treatment of liver diseases. Hepatic ischemia-reperfusion
injury (IRI) occurs substantially during liver resection or

July 27,2014 | Volume 6 | Issue 7 |
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transplantation and remains a major cause of liver non-
function or functional failure following liver surgery. This
non-negligible injury has become a bottleneck which
has restricted the use of marginal liver donors and the
development of extensive liver resection. Hepatic IRI
includes both warm and cold IRI - two types that share
similar pathophysiological processes. The mechanisms of
liver IRI have been widely investigated, but nevertheless
remain largely uncleatr. The factors/pathways have been
implicated in the hepatic IRI process include anaerobic
metabolism, mitochondria, oxidative stress, intracellular
calcium overload, liver Kupffer cells (KCs) and neutro-
phils, and cytokines and chemokines. More importantly,
an effective prevention or treatment method is still lack-
ing. Therefore, an effective method for preventing or
minimizing hepatic IRI during liver surgery is urgently
needed. A better understanding of the mechanisms in the
development of IRI will provide insights into improving
the treatment regimen for IRI. In this review, the authors
comprehensively discuss the mechanisms of liver IRT and
describe the role of nitric oxide (INO) in protecting the
liver from IRI.

ANAEROBIC METABOLISM AND
ACIDOSIS

IRI exerts wide-ranging metabolic effects on the body.
During the state of hepatic ischemia, the metabolic
pattern is shifted from aerobic to anaerobic, the redox
process of the hepatocytes is blocked, adenosine tri-
phosphate (ATP)-dependent cellular metabolic activities
are gradually stopped, and intracellular ATP is rapidly
depleted. Conversely, there is accumulation of acidic
metabolites, such as lactic acid and ketone bodies, which
is caused by enhanced anaerobic glycolysis. This is ac-
companied by hypofunction of mitochondrial oxidative
phosphorylation, resulting in the decrease of pH values
between tissues and cells, known as metabolic acidosis.
Studies have shown that this change plays a role in pro-
tecting the liver cells'”. However, the pH values restore
to normal after reperfusion, and further enhance pH-de-
pendent enzyme activation, such as activation of prote-
ases and phospholipases, further worsening the damage
of tissues and organs. This is called the pH paradox".
The toxicity of acidic metabolites caused by a lower
ATP supply mainly impairs the cellular functions of ho-
meostasis, signaling interactions, and sodium/potassium
ATPase (Na'/K'-ATPase), causing mitochondrial dam-
age and resulting in microcirculation failure and cellular

destruction™.

ROLE OF MITOCHONDRIA

IRT exerts effects not only on the body as a whole, but

also at the cellular level. The mitochondria are the loca-
tion where oxidative phosphorylation mainly takes place,
and the mitochondria participate in multiple pathophysi-
ological processes of IRI. A large number of reactive
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oxygen species (ROS) and reactive nitrogen species are
generated in the mitochondria during the state of isch-
emia. Hypoxia undermines the process of oxidative phos-
phorylation in cells and obstructs the production of ATP,
causing disorders of the cytoplasmic ions such as Ca™,
Na', and H" in the mitochondtia, and finally leads to mi-
tochondrial membrane permeability transition (MMPT) ol
MMPT is manifested primarily by mitochondrial swell-
ing and the decline of membrane potentialm, which al-
lows soluble molecules of a molecular weight less than
1500 kDa to freely pass through the inner mitochondrial
membrane, the so-called “mitochondrial megachannel”m.
Many studies have indicated that MMPT is related to the
process of hepatocyte damage after IRIPY,

OXIDATIVE STRESS

IRI has many biochemical ramifications. It has been
shown that oxidative stress plays a key role in reperfusion

injury. Many highly reactive molecules, such as ROS, are
induced during the period of hepatic IRI. ROS include
superoxide anions, hydroxyl radicals, and peroxide hydro-
gen, and mainly act on proteins, enzymes, nucleic acids,
cytoskeleton, and lipid peroxides, leading to mitochon-
drial dysfunction and lipid peroxidationm. ROS can also
damage endothelial cells and destroy the integrity of the
microvasculature. ROS can be reduced or overcome by
reducing the blood flow and applying endogenous anti-
oxidants, such as superoxide dismutase, catalase, glutathi-
one, vitamin E, or beta-carotenc"”. On the other hand,
application of recombinant adenovirus superoxide has

been shown to effectively reduce hepatic IRI in mice!"!,

INTRACELLULAR CALCIUM OVERLOAD

Among the biochemical factors affected by IRI, calcium
has an especially important role. The electrochemical
gradient of the calcium ion plays an important role in
maintaining homeostasis of physical calcium (Ca®"). If
the calcium level is elevated when ischemia or hypoxia,
oxidative stress, toxic substance release or other harm-
ful events occur, this is called Ca™" ovetload. Intracellular

Ca”" overload can activate Ca*"-dependent enzymes such
as calpains, protein kinase C, and phospholipase C, and
ultimately leads to cell death or apoptosis. Recent studies
have shown that the increased amount of intracellular
Ca”™ is not uniform, but is a local phenomenon. Non-
specific calcium channel blockers can inhibit the elevation
of intracellular Ca®" and reduce cellular damage, demon-

strating that Ca”" influx may play 2 major role in the IRI
[12,13]

KCS AND NEUTROPHILS

It has been demonstrated that liver KCs and neutro-
phils are involved in the hepatic IRI process. The KCs
mainly mediate liver ischemic injury in the earlier stage
of reperfusion (within 2 h) by synthesizing and releasing
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Figure 1 Cytokine network on the regulation of liver ischemia-reperfusion injury. IRI: Ischemia-reperfusion injury; IL: Interleukin; IFN-y: Interferon-gamma; HGF:
Hepatocyte growth factor; MIP: Macrophage inflammatory protein; ICAM-1: Intercellular adhesion molecule 1; NF: Nuclear factor; MAPK: Mitogen-activated protein kinase.

ROS and the pro-inflammatory cytokines tumor necrosis
factor-alpha (TNF-a)) and interleukin (IL)-1f to further
activate liver sinusoidal endothelial cells, enhance the ex-
pression of the adhesion molecules intercellular adhesion
molecule 1 ICAM-1)/vascular cell adhesion molecule 1
(VCAM-1), further promote the adhesion, migration, and
chemotaxis of neutrophils and endothelial cells, and ac-
cumulate and activate neutrophils, resulting in subsequent
liver cell damagem. Studies have shown that endotoxins
are also involved in the process of liver IRI"", Block-
ing KC activation by the use of gadolinium chloride or
methyl palmitate can reduce acute liver cell injury sig-
nificantly. Activation of neutrophils can directly damage
liver cells by the release of oxidants and proteases after
reperfusion. Ultimately, myeloperoxidase (halide form,
such as Cl) released from neutrophils changes hydrogen
peroxide (H202) into hypochlorous acid (HOCI), which
is a potent oxidant. These oxidants can directly cause
liver cell damage and/or induce protease-mediated injury
through inactivation of the endogenous anti-protease
system''", suggesting that anti-oxidant or anti-protease
therapy would be helpful for preventing IRI.

ROLE OF CYTOKINES AND CHEMOKINES

Cytokines play a dual role of anti-inflammatory and pro-
inflammatory responses in the process of liver IRI (Figure
1). TNF-q, is a key member of the group of endogenous
pro-inflammatory and anti-inflammatory molecules, and
is a critical factor in triggering the inflammatory cascade.

Roishidenge ~ WJGS | www.wjgnet.com

124

It is secreted by activated KCs and impacts liver tissue
and distant organs through paracrine signaling and the
endoctrine systemm. TNF-a can bind to the receptors
on the surface of liver cells to induce overproduction of
the chemokine epithelial neutrophil activating protein-78
(ENA-78) and ROS, activate nuclear factor (NF)-xB,
mitogen-activated protein kinase, and c-Jun N-terminal
kinase (JNK), and cause liver injury djrectlyllsj. In addition,
TNF-a also can upregulate expression of the chemokines
ICAM-1, VCAM-1 and P-selectin'”. Moreover, JNK and
ROS can directly act on liver cells to cause liver damage.
In addition to TNF-q, the other important cytokines
involved in liver IRI are interferon-gamma (IFN-y), IL-
1B, 1L-6, 11.-12, 11.-23, 11.-10, 11.-13, vascular endothelial
growth factor (VEGF), and hepatocyte growth factor
(HGF). These cytokines promote leukocyte activation in
the liver after ischemia through various pathways. IFN-y
is mainly produced by T cells and natural killer T' cells,
and activated by toll-like receptor-4 and IL-12. IFN-y
can either aggravate liver damage or reduce liver damage
through enhancing or downregulating neutrophil accu-
mulation and activation in a dose-dependent manner”.
IL-14, IL-6, IL.-12, and 11.-23 are mainly produced by
KCs and hepatocytes. IL-1 can upregulate NO synthesis
through the protein kinase B (Akt), NF-kB, and induc-
ible nitric oxide synthase (iNOS) pathways. IL-1f3 can
further upregulate leukocyte aggregation and adhesion
by activating NF-kB and macrophage inflammatory pro-
tein (MIP)-2, thus damaging the liver cells”’. T1.-12 and
IL-23 can also increase TNF-o production by activating
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Figure 2 The protective effects of nitric oxide on liver ischemia-reperfusion injury. ATP: Adenosine triphosphate; IL: Interleukin.

NF-kB and signal transducer and activator of transcrip-
tion (STAT)-4, and further stimulating CD4 T cells to
produce 1L-17, ensuring the accumulation of neutrophils
and aggravating liver damage[zz].

On the contrary, IL-6 can activate STAT-3, upregulate
glutathione (GSH) expression, and downregulate oxida-
tive stress markers, thus reducing hepatocyte damage and
promoting hepatocyte proliferationlzs]. 11.-10 and 11.-13
are mainly produced by KCs and T lymphocytes, and also
play a role in alleviating liver damage and promoting liver
regeneration. The protective role of 1L-10 and IL-13
1s mainly mediated by upregulation of heme oxygenase
(HO)-1, B-cell lymphoma (Bcl)-2/bcl-x, and downregula-
tion of NF-xB, IL-1f, IL-2, IFN-y, MIP-2, cytokine-in-
duced neutrophil chemotaxin, E-selectin, and neutrophil
aggregation[24’25].

VEGF can be produced by many types of cells in-
cluding KCs, T cells, sinusoidal endothelial cells and he-
patocytes. It plays dual functions in liver IRIL. IRI triggers
the VEGF receptor and Src tyrosine kinase activation,
and upregulates the expression of TNF-q, INF-y, mono-
cyte chemoattractant protein-1 and E-selectin, all of
which result in the accumulation of intrahepatic T lym-
phocytes, macrophages and neutrophils, producing liver
damage. On the other hand, exogenous administration of
VEGF can upregulate iINOS production and protect the
liver from IRT®.

HGPF is produced by liver non-parenchymal cells,
mainly KCs. HGF can increase hepatocyte DNA syn-
thesis, proliferation, and glutathione expression, down-
regulate the expression of the oxidative stress marker
ICAM-1 in sinusoidal endothelial cells, and inhibit
cytokine-induced neutrophil chemotaxin and neutrophil
permeability, further reducing liver damage and promot-
ing liver cell proliferation””

PROTECTIVE ROLE OF NITRIC OXIDE
The effects of NO in protecting the liver from IRI have
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been studied extensively in recent years. NO is a highly
reactive free radical produced from L-arginine and oxygen
by nitric oxide synthase (NOS) 7 2io™. Many studies have
demonstrated that NO is a versatile signaling mediator in-
volved in a multitude of critical cellular events, such as in-
hibition of platelet aggregation, regulation of the microcir-
culation, and inhibition of caspase activities to prevent cell
apoptosis”. Tt has been shown that both endogenously
generated and exogenously administrated NO plays an
important role in protecting the liver from IRT". NO has
been found to attenuate liver IRI through vatious mecha-
nisms, including the protection of hepatocytes from apop-
tosis and the reduction of macrophage infiltration™”. Com-
plicated mechanisms and numerous molecules are involved
in exerting the protective effects of NO against liver IRI,
including ATP molecules, endothelin, adhesion molecules,
cytokines, free radical species, and antioxidants” (Figure
2). NO has been shown to potentiate hepatic ATP levels,
reduce oxidative damage, prevent the reduction of antioxi-
dants such as glutathione, and reduce the adverse effects
of endothelin during liver IRI™. Studies have demon-
strated that NO affects cellular decisions of life and death
by cither turning on or shutting off apoptotic pathways,
suggesting that NO can function differently depending on
the dose and duration of exposure[3
NO may in turn paradoxically damage liver tissue by form-
ing nitrogen peroxidem, suggesting that the therapeutic
safety window of NO is limited.

NO-based therapy has been applied for many years
to patients with pulmonary hypertension or cardiopul-
monary disorders. The therapeutic application of NO
in protecting the liver from IRI has just been emerging.
A prospective randomized small group trial with liver
transplant patients has demonstrated that NO inhalation
in liver recipients during the perioperative period of liver
transplantation significantly protects hepatocytes from
apoptotic death, accelerates the restoration of liver graft
function, and reduces hospital length of stay”. Since
NO has a very short half-life 7 vivo, it is not an ideal gas

536
4, Large amounts of
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for the treatment of IRI. NO drugs administered to liver
donors, such as organic nitrates and sodium nitroprus-
side, are now being explored as an alternative choice for
NO delivery.

Sodium nitrite, a storage form of NO, can release
NO during hypoxia and acidosis™. Sodium nitrite has
now been identified as an important storage reservior of
bioavailable NO in the blood and tissues*”. The reduc-
tion of nitrite to NO has been demonstrated to confer
cytoprotection against IRI in the heart, liver, brain, and
kidney™. Interventions that increase NO production
by the use of sodium nitrite before the occurrence of
ischemia, either through intraperitoneal injection or oral
administration, can mediate significant cytoprotection.
This strategy has been demonstrated to potently limit
acute IRI in both the heart and liver in murine warm IRI
models, with the ability to decrease myocardial infarction
and hepatocyte apoptosisHO’“J.

NO is also an important effector molecule, produced
by KCs and dendritic cells (DCs), and is involved in
immune regulation and host innate and adaptive immu-
nity™. NO inhibits proinflammatory cytokines, including
TNF-q, IL-1B, IL-1a and I1.-12, which may induce the
inflammatory cascade during liver IRT ****. Tt has been
reported that NO exerts multiple effects on immune
cells, decreasing the number of T helper (Th)1 cells and
augmenting Th2 cell proliferation and their cytokine syn-
thesis, regulating leukocyte adhesion and recruitment to
the site of infection™ " inhibiting Th1 proliferation, and
promoting T cell apoptosis[48’49]. Moreover, NO also con-
tributes to the immunosuppressive function of induced
T regulatory cells (Treg) . Therefore, NO is involved in
the regulation of liver IRI-associated immune responses.
The underlying mechanisms are largely unknown and
warrant further investigation.

CONCLUSION
Hepatic IRI is not only a pathophysiological process
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involving the liver itself, but also a complex systemic
process affecting multiple tissues and organs. Hepatic
IRI can seriously impair liver function, even producing
irreversible damage, which causes a cascade of multiple
organ dysfunction. Many factors, including anaerobic
metabolism, mitochondrial damage, oxidative stress,
intracellular Ca”* overload, cytokines and chemokines
produced by KCs and neutrophils, and NO, are all in-
volved in the regulation of liver IRI processes. The most
important pathways of liver IRI are initiated by oxidative
stress, anaerobic metabolism and acidosis, further result-
ing in the cellular damage through induction of apopto-
sis, immune responses, and cytokine regulations (Figure
3). Inhaled NO or NO-producing drugs have shown
positive effects on IRI protection in clinical practice, and
may be a good choice for liver IRI therapy in the future.
Therefore, further exploration of the mechanisms of
IRI on animal models focusing on the regulatory path-
way of IRI development, with concomitant development
of a more effective method of controlling IRI, will help
overcome the challenges in the prevention of IRI and
therapeutic strategies.
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Abstract

Although medical treatment and endoscopic interven-
tions are primarily offered to patients with chronic
pancreatitis, approximately 40% to 75% will ultimately
require surgery during the course of their disease. Al-
though pancreaticoduodenectomy has been considered
the standard surgical procedure because of its favorable
results on pain control, its high postoperative complica-
tion and pancreatic exocrine or/and endocrine dysfunc-
tion rates have led to a growing enthusiasm for duodenal
preserving pancreatic head resection The aim of this
review is to better understand the rationale underlying
of the Frey procedure in chronic pancreatitis and to ana-
lyze its outcome. Because of its hybrid nature, combin-
ing both resection and drainage, the Frey procedure has
been conceptualized based on the pathophysiology of
chronic pancreatitis. The short and long-term outcome,
especially pain relief and quality of life, are better after
the Frey procedure than after any other surgical proce-
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dure performed for chronic pancreatitis.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Chronic pancreatitis; Frey procedure; Sur-
gery; Complication; Outcome

Core tip: The management and the treatment of chronic
pancreatitis are challenging. Many surgical procedures
were described with 2 different types of concepts: re-
section vs drainage. The Frey procedure is an associa-
tion of these 2 concepts. This manuscript contains the
most recent data about the technique, the short and
long-term outcomes of this technique. In addition, there
is a review of the literature of series comparing this
technique with the other surgical procedures.

Roch A, Teyssedou J, Mutter D, Marescaux J, Pessaux P. Chronic
pancreatitis: A surgical disease? Role of the Frey procedure.
World J Gastrointest Surg 2014; 6(7): 129-135 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v6/i7/129.htm
DOI: http://dx.doi.org/10.4240/wjgs.v6.i17.129

INTRODUCTION

Chronic pancreatitis is a progressive inflammatory dis-
case characterized by debilitating pain and pancreatic
insufficiency (nutritional deficiency and glucose deregula-
tion)!"”. The enormous personal and socioeconomic im-
pact comprises impairment of quality of life, inability to
work and even shortening in life expectancym. Although
medical treatment and endoscopic interventions are pri-
marily offered to patients with chronic pancreatitis'™”,
approximately 40% to 75% will ultimately require surgery
during the course of their disease™”.

Although pancreaticoduodenectomy has been con-
sidered the standard surgical procedure for patients
with chronic pancreatitis because of its favorable results
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on pain control, its high postoperative complication
and pancreatic exoctine or/and endocrine dysfunction
rates'”” have led to a growing enthusiasm for duodenal
preserving pancreatic head resection”"". When in 1987
Frey et al'? described a novel hybrid procedure com-
bining local resection of the head of the pancreas and
longitudinal pancreatico-jejunostomy, surgeons favorably
welcomed it because of its technical feasibility and low
surgical risk. Since 1987, numerous studies have analyzed
the short and long-term outcome following the Frey pro-
cedure and have compared it to other surgical procedures
commonly performed for chronic pancreatitis. The aim
of this review is to better understand the rationale under-
lying of the Frey procedure in chronic pancreatitis and to
analyze its outcome.

WHY CAN CHRONIC PANCREATITIS BE
CONSIDERED A SURGICAL DISEASE?

Mechanisms of pain in chronic pancreatitis

Although pain is the most common symptom (85% of
patients)” in chronic pancreatitis, its mechanism remains
unclear and debated"” ", Several concepts have been hy-
pothesized and pain probably results from a combination
of them. The intraductal and interstitial hypertension
theory is similar to a compartment syndrome!*"”, In-
creased ductal pressure related to duct stricture or calculi
and intraparenchymal hypertension as a result of fibrosis
and edema can activate intrapancreatic nociceptors. The
neurogenic theory focuses on intrapancreatic neural dam-
age!"”. Inflammatory mediators from infiltrating lympho-
cytes are responsible for increased signals along the axons
of pain-sensitive neurons, which ultimately can result
in a “centrally sensitized” pain state!"”. Traditionally, the
head of the pancreas is called the “pacemaker” of pain
in chronic pancreatitis. It is often enlarged and can be
replaced by an inflammatory mass that can lead to com-

. . 120
mon bile duct or duodenal stenosis””. Another explana-
tion to this pain is the compression of adjacent organs by
a pseudocyst.

Indications for surgery

Surgical management is usually offered to patients after
medical treatment and endoscopic intervention have
failed™ and is considered the last option of this step-up
approach®”'. Medical treatment for pain related to chronic
pancreatitis usually fails, as narcotic dependency occurs
in most parjents[“]. Longitudinal studies have shown that
40% to 75% of all patients with chronic pancreatitis will
require surgery in the course of the disease”. The main
indications for surgery are intractable pain, non-resolving
common bile duct or duodenal stenosis and suspicion
of malignancy. The objective of surgery is to relieve in-
tractable pain while preserving pancreatic endocrine and
exocrine functions.

Rationale for surgery in chronic pancreatitis
First, surgery has been proved superior to endoscopic
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. . . . 22,23
treatment in 2 main randomized controlled trials®**".

Moreover, several studies have suggested that surgery
early in the course of chronic pancreatitis is beneficial in
terms of pain control and pancreatic function”"*!, One
experimental and three clinical observational cohort stud-
ies have concluded that surgery, especially drainage pro-
cedures, can delay the natural course and progressive loss
of pancreatic function in chronic pancreatitis. In an ex-
perimental model of early »s late surgical drainage in pigs,
carly surgery resulted in less pathological cell damage and
better exoctine function”™. When Nealon ¢ a/* com-
pared the outcomes of conservative treatment zs5 surgery,
they reported a delay in pancreatic function impairment
after surgical treatment. They concluded that catly opera-
tive drainage should be performed before the pancreas
shows morphological and functional irreversible damage.
Thse ¢z a/”" also have recommended surgical treatment to
be performed before nutritional or metabolic disorders
develop.

Prolonged periods of pain can be associated with pe-
ripheral and central nerve sensitization, leading to a pet-
manent state of pain impossible to reverse!”. A recent
observational study suggests that longstanding disease is
associated with poor pain control after surgical interven-
tion™, In 266 consecutive patients undergoing surgery
for chronic pancreatitis, surgery after 3 years of onset of
symptoms was independently associated with impaired
pain relief and increased rate of endocrine pancreatic
insufficiency. A small pilot trial randomized 32 patients
with early stage chronic pancreatitis and dilated pancreatic
duct between upfront surgical drainage and conservative
approachm]. Significant pain relief was observed in 94%
patients in the surgical group compared to 13% patients
in the conservative group. New onset pancreatic insuf-
ficiency was significantly less frequently observed in the
eatly surgical group compared conservative group. De-
spite the evidence suggesting a benefit of early surgery,
most patients are still managed by a conservative step-
up approach. To evaluate the benefits, risks and costs of
early surgical intervention, the Dutch Pancreatitis Study
Group is currently conducting a multicentric randomized
controlled trial (the Early Surgery »s Optimal Current
Step-up Practice for Chronic Pancreatitis trial) e,

The role of chronic pancreatitis as a risk factor for
pancreatic carcinogenesis has been supported by numer-
ous studies since 1993, Lowenfels ez /™ published an
international cohort study of 2015 patients that reported
a cumulative risk of pancreatic cancer in subjects with
chronic pancreatitis of 1.8% after 10 years and 4%, after
20 years with a standardized incidence ratio of 14.4. A re-
cent multicentric Japanese study™ of 506 patients found
that the incidence of pancreatic cancer was significantly
lower in patients who underwent surgery for chronic
pancreatitis than in patients who had a conservative treat-
ment (0.7% v5 5.1%, P = 0.03, HR = 0.11). Although this
study shows a protective effect of surgery in the devel-
opment of pancreatic cancer from chronic pancreatitis,
the exact mechanism remains unclear probably through
reduction in pancreatic inflammation.
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FREY PROCEDURE: SURGICAL
TECHNIQUE

Rationale for the Frey procedure

Based on the pathophysiological mechanisms described
above™"” two main surgical procedure types have been
described in patients with chronic pancreatitis: drain-
age and resection procedures' """, Until the late 80s,
pancreaticoduodenectomy was the resection procedure
of choice for “head-dominant” disease''". The Frey
procedure was first described in 1987 by Frey ez o/ and
combines partial resection of the head of the pancreas
(resection) with lateral pancreatico-jejunostomy (drain-
age). The rationale for this hybrid procedure!**** is that
it improves the overall pancreatic ductal drainage by de-
compressing both the duct of Santorini and ducts in the
uncinate process. It also allows removal of calculi. More-

ovet, the partial pancreatic head resection removes what
is thought to be the “epicenter” of chronic pain and can
relieve symptoms related to ductal stricture.

The Frey procedure was originally applied to patients
with an enlarged fibrotic head of the pancreas and an
associated dilated main pancreatic duct. It has since then
been described in various indications, including patients
who have had prior lateral pancreatico-jejunostomy (Pu-
estow or Partington and Rochelle procedures) with no
relief of symptoms™,

Surgical technique

Through a bilateral subcostal incision and after exposure
of the pancreas (KKocher maneuver), the main pancreatic
duct is located using a syringe aiming toward the tail of
the pancreas' >**. The pancreatic duct is then opened
longitudinally (the incision in the tail of the pancreas is
extended to within 1-2 ¢cm of the distal portion of the
gland and the incision in the head to within 1 cm of the
inner aspect of the duodenum). When the main pancre-
atic duct is exposed, it can be inspected and all calculi
removed. The head of the pancreas is partially cored-
out while preserving a rim of pancreatic tissue along the
inner aspect of the duodenum (to allow blood supply to
the duodenum from superior and inferior pancreatico-
duodenal arteries), along the pancreatic medial margin (to
avoid injuting the superior mesenteric/portal vein) and
posteriorly (between the head excavation and the unci-
nate process and vena cava). During the local excision of
the head of the pancreas, the intrapancreatic portion of
the common bile duct is freed from inflamed and fibrotic
periodical tissue. In about 70% of cases, resection of the
fibrotic pancreatic parenchyma is sufficient to relieve a
common bile duct stricture. If the obstruction cannot be
relieved, a choledocho-duodenostomy or a choledocho-
jejunostomy can be performed. The cored-out head of
the pancreas and the open main duct are drained into
Roux-en-Y limb of jejunum. The Roux-en-Y limb is
passed through the transverse mesocolon to lie over the
pancreas. A two-layer pancreatico-jejunostomy is per-
formed. The gastrointestinal tract continuity is restored
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by and end-to-side jejuno-jejunostomy. Owing to the in-
creased risk of pancreatic cancer in patients with chronic
pancreatitis, the cored tissue from the pancreatic head is
routinely sent for pathological analysis.

Technical key points

Compared to other surgical procedures (especially pan-
creaticoduodenectomy and Beger procedure), the Frey
procedure is easier to perform by avoiding the transsec-
tion of the pancreas neck over the supetior mesentetic/
portal vein.

Although Frey ez al’” analyzed the relation between
weight of the cored pancreatic head tissue and pain relief,
this amount of tissue depends on the size of the head of
the pancreas, which is highly variable. Some studies sug-
gested that a mean volume percent of head mass resected
between 60% and 65% allowed better pain relief. Exten-
sive pancreatic head excision should not be performed as
it may lead to increased parenchymal loss and ultimately
pancreatic exocrine insufficiency.

Current data suggest that the Frey procedure in small
duct chronic pancreatitis is associated with a significantly
increased operative time"". Difficulty in locating the main
pancreatic duct contributes to the delay and intra opera-
tive ultrasound in those cases proves useful™,

Because the Frey procedure can be technically chal-
lenging due to major chronic inflammation, it is tradition-
ally performed as an open surgery. Surgeons from John
Hopkins recently published a case report describing a
total laparoscopic Frey procedure for chronic pancreati-
tis caused by recurrent pancreatic ductal stones'. The
laparoscopic approach confers the benefits of magnified
visualization while reducing the rate of postoperative
wound infection, incisional hernia, bowel obstruction and
pain™. As laparoscopic Frey procedure is very demand-
ing, the selection of patients that can benefit from it is
very important. This approach will less likely be offered
to obese patients, as visualization can be impaired by ret-
roperitoneal fat. Similatly, this approach does not fit pa-
tients with a highly vascular head of the pancreas because
of the increased risk of bleeding,

RESULTS OF THE FREY PROCEDURE

Complications

The Frey procedure can be performed with low mortality
(< 2%). The published complication rates range from 7%
to 42%"*". The most common complications include
hemorrhage, pancreatic fistula and intra-abdominal ab-
scess. Arterial bleeding is the major life-threatening com-
plication (2%-3%). It can occur several days from surgery
after erosion of per pancreatic vessels by pancreatic fluid
from an anastomotic leakage, or due to the rupture of a
pseudoancurysm'"*. Late complications rate after the
Frey procedure is high, probably because of comorbidi-
ties (alcohol, smoking) in most patients with chronic pan-
creatitis. The main medical complication is pulmonary
infection and/or insufficiency™. Tn 2006, Pessaux ef al"’

July 27,2014 | Volume 6 | Issue 7 |



Roch A et al. Frey procedure

recommended preoperative respiratory physiotherapy for
all patients before the Frey procedure to avoid postopera-
tive respiratory complications.

Short and long-term outcome
Exocrine insufficiency has been described in up to 79%
of patients following the Frey procedure, whereas de
novo diabetes occurs in only 8% to 34% of patientsm’su].
Keck ez a*" showed that 62% of patients were com-
pletely pain free 5 years after the Frey procedure. Simi-
larly, Negi et a/ P showed that the Frey procedure led to
significant and sustained complete or partial pain relief in
75% over a median follow-up of 6 years. This study sug-
gests that the Frey procedure significantly decreases the
severity of recurrent exacerbations and also the number
of acute episodes requiring hospital readmission. Falconi
et al™ reported up to 90% of partially or completely
pain-free patients after the Frey procedure. Hildebrand ez
al™ showed that the indices for global quality of life and
for physical and emotional status increased after the Frey
procedure.

Factors predicting outcome

Ten to 20% of patients demonstrate persistent pain after
the Frey procedure™™". Several risk factors for poor pain
relief have been described in the literature, with contro-
versial results™. Tn 1999, Frey and Amikura™ found that
chronic narcotic use, multiple abdominal interventions
before pancreatic surgery were associated with poor out-
come, whereas Riediger ez al™ found that preoperative
exocrine insufficiency and postoperative surgical compli-
cations were the strongest predictors of poor pain relief.
In an Indian studywj, preoperative use of opiates, con-
tinuous pattern of pain and postoperative complications
were significant predictive factors of failure to achieve
complete pain relief after surgery. However, even patients
who used opiate medication preoperatively benefited
from surgery (significant reduction in pain score, number
of pain exacerbation and hospital readmissions). These
results suggest that preoperative narcotic use should not
be considered a contraindication to the Frey procedure
although patients should be referred for surgery early in
the course of chronic pancreatitis before drug addiction
becomes an issue.

The correlation between main pancreatic duct diam-
eter and pain relief after the Frey procedure remains de-
bated”™*, A recent study from John Hopkins showed
that the degree of pancreatic fibrosis correlated with the
resolution of pain in a series of 35 patients treated with
the Frey procedurelisj. Their results suggest that pain in
patients with extensive pancreatic fibrosis is significantly
better relieved by the Frey procedure than in patients
with mild or minimal fibrosis. They implied that patients
with mild or minimal fibrosis may respond more favor-
ably to other procedures such as total pancreatectomy
with islet auto-transplantation. Determination of pancre-
atic fibrosis extent preoperatively, thanks to improving
imaging technologies, might be an important variable to
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choose the surgical procedure more likely to achieve pain
relief. They also found an association between ductal di-
lation = 4 mm and better pain relief. However, they be-
lieve that the influence of main pancreatic duct diameter
on outcome following the Frey procedure may be biased,
as ductal dilation is usually the consequence of progres-
sive fibrosis. In these cases, an alternative could be an
extended drainage by “V-shaped excision” advocated by
Izbicki e a/” and Yekebas ez a/* with a partial head re-
section. This technique seems to be a secure and effective
approach for small duct chronic pancreatitis achieving
significant improvement in quality of life and pain relief.

Comparison Frey vs other surgical procedures for
chronic pancreatitis

Frey procedure vs pancreaticoduodenectomy: Opera-
tion time is shorter with the Frey procedure, with lower
intraoperative blood loss and perioperative transfusion
requirementsm. Chiang ez al* ) in a prospective study
comparing the Frey procedure to pancreaticoduodenec-
tomy found no difference in mortality, morbidity, pain
relief or improvement in pancreatic function 3 and 6 mo
after surgery. One randomized controlled trial including
61 patients compared the outcome of pancreaticoduode-
nectomy and Frey procedure'. In this trial (follow-up of
2 years), Izbicki ez a/” found better results after Frey pro-
cedure regarding quality of life, although pain relief was
similar after both procedures. Additionally, the rate of
complications after the Frey procedure was significantly
lower than after panctreaticoduodenectomy (19% o5 53%).
Farkas ez a/*" supported those results concluded that the
Frey procedure led to better long-term quality of life. In
the long-term follow-up study (mean of 7 years) pub-
lished by Strate ez al” there was no difference between
Frey and pancreaticoduodenectomy regarding late moz-
tality, survival rate, exocrine and endocrine insufficiency
(although the rates of new onset diabetes after both pro-
cedures were twice higher than preoperatively) and need
for reintervention. The initial favorable results of quality
of life and pain after Frey procedure still existed but were
not statistically significant. Interestingly, Aspelund ez al®
found however a significantly lower incidence of new
onset diabetes after the Frey procedure (8%) than after
pancreaticoduodenectomy (25%). A recent randomized
controlled trial presented at the European Surgical As-
sociation in 2013 reported the 15-year follow-up of the
Frey procedure »s pancreaticoduodenectomy for chronic
pancreatitis””. They concluded that long-term pain relief
was comparable after both surgical procedures but the
quality of life was better after the Frey procedure. More-
over, mean survival was significantly shorter after pan-
creaticoduodenectomy because of a higher delayed and
long-term mortality rate. Regarding weight gain and work
rehabilitation, the Frey procedure also showed better out-
come than pancreaticoduodenectomy”” (Table 1).

Frey procedure vs Beger procedure: A randomized
controlled trial comparing the Frey procedure with Be-
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Table 1 Main studies comparing surgical procedures for

chronic pancreatitis

Ref. Year Study design Comparison Median
follow-up
(in months)
Izbicki et al'®! 1998 Retrospective Frey vs PPPD 24
Aspelund et al® 2005 Retrospective  Frey vs PD 36
Hildebrand et al®™ 2010 Retrospective ~ Frey vs PD 50
Farkas et al®! 2006  Prospective Frey vs PPPD 24
Chiang et al'” 2007 Prospective  Frey vs PD 6
Strate et al®! 2008 Prospective Frey vs PPPD 84
Bachmann et al'”’ 2013  Prospective  Frey vs PD 180
Izbicki et al'*! 1995 Prospective Frey vs Beger 18
Strate et al'™ 2005 Prospective Frey vs Beger 104
Keck et al*” 2010 Retrospective Frey vs Beger 20.6

PPPD: Pylorus-preserving pancreaticoduodenectomy; PD: Pancreatic-
oduodenectomy.

ger procedure™ found that the Frey procedure was as-
sociated with a lower complication rate (9% »s 15%). In
the 8-year follow-up study published by Strate ez al™ in
2005, both procedures showed equivalent mortality, pain
relief, exocrine/endocrine insufficiency, rate of reinter-
vention and quality of life. Similarly, a study by Keck ez
al*’ including 92 patients showed a trend toward better
pain control but similar pancreatic insufficiency rates and
weight gain after the Frey procedure when compared to
the Beger procedure.

In conclusion, because of its hybrid nature, combin-
ing both resection and drainage, the Frey procedure has
been conceptualized based on the pathophysiology of
chronic pancreatitis. The short and long-term outcome,
especially pain relief and quality of life, are better after
the Frey procedure than after any other surgical proce-
dure performed for chronic pancreatitis.
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Abstract

AIM: To identify their diagnostic and prognostic clinical
characteristics in a large series.

METHODS: Retrospective review of clinicopathologic
and imaging characteristics of patients diagnosed with
lymphoepithelial cysts and cystic lymphangiomas of the
pancreas at Massachusetts General Hospital.

RESULTS: Twelve patients were identified between
1/1/1997 and 8/1/2007. Their median age was 55.5
years (range 19-78 years), and 6 were females. The le-
sion was incidentally discovered in half of the patients.
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Contrast enhanced computed tomography demonstrat-
ed that the cysts had thin walls, without calcifications,
pancreatic duct dilation or pancreatic parenchyma inva-
sion. Endoscopic ultrasound with fine needle aspiration
(EUS/FNA) confirmed the diagnosis of a lymphoepithe-
lial cyst in 3 patients, one of whom was spared an op-
eration and continues to do well after 6 years. Eleven
patients had a resection: 3 pancreaticoduodenecto-
mies, 7 distal pancreatectomies, and 1 enucleation. The
median size of the cysts was 3 cm (range 2-20 cm). At
a median follow-up of 57 mo no recurrences or other
pancreas-related conditions occurred.

CONCLUSION: Lymphoepithelial cysts and cystic
lymphangiomas of the pancreas can be diagnosed with
a combination of contrast-enhanced computed tomog-
raphy scans and EUS/FNA. If the lesion is asymptom-
atic, an operation might be avoided.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Lymphoepithelial cysts; Cystic lymphangio-
mas; Pancreas; Asymptomatic cysts; Benign cystic le-
sions of the pancreas

Core tip: Lymphoepithelial cysts and cystic lymphan-
giomas of the pancreas represent rare, benign cystic
lesions. The experience with their diagnosis and treat-
ment is limited mostly to case reports. This report
describes our experience with twelve lymphoepithelial
cysts and cystic lymhangiomas of the pancreas, analyz-
ing their clinicopathologic characteristics, the role of
contrast enhanced computed tomography and endo-
scopic ultrasound with fine needle aspiration for their
diagnosis with an emphasis on non-surgical manage-
ment when a correct diagnosis can be established in an
asymptomatic patient.
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INTRODUCTION

The differential diagnosis of cystic lesions of the pan-
creas includes a variety of inflammatory and neoplastic
lesions, some of which have malighant potential, any of
which may be symptomatic or not'",

Among the least known pancreatic cystic lesions are
the lymphoepithelial cysts and the cystic lymphangiomasm.
Their natural history is unknown, but asymptomatic cysts
might be left alone if diagnosed accurately. A diagnosis
may be possible with a combination of imaging and endo-
scopic ultrasound with fine needle aspiration (EUS/FNA).

In this study we report our experience with twelve
patients diagnosed with lymphoepithelial cysts or cystic
lymphangiomas over a period of more than 10 years,
focusing on diagnostic evaluation and surgical treatment
and exploring the potential of avoiding an operation on

asymptomatic patients.

MATERIALS AND METHODS
Study design

Review of a pathology database was performed to iden-
tify patients diagnosed with lymphoepithelial cysts and
cystic lymphangiomas between 1/1/1997-8/1/2007. A
prospectively maintained surgical database since 1/2001
was used to identify the relative frequency of the lym-
phoepithelial cysts and cystic lymphangiomas among the
pancreatic cysts who underwent surgical resection.

Clinical data evaluated included gender, age, presenting
symptoms, past medical history, laboratory values, operative
procedures and pathology reports. The available computed
tomography (CT) scans and endoscopic ultrasound studies
performed at the Massachusetts General Hospital were re-
reviewed. Pancreatic fistula was defined according to the
international study group definition”. Operative mortality
was defined as death within 30 d of the operation.

Ethics
This study was approved by the institutional review board
(IRB) of the Massachusetts General Hospital.

Statistical analysis

Statistical analysis was conducted using SPSS software
(version 20.0; SPSS, Chicago, 1lI). Continuous variables
are shown as median and range. Categorical or dichoto-
mous data are presented in frequencies and percentage
(%) as appropriate. This study was approved by the IRB
of the Massachusetts General Hospital (MGH).
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Table 1 Clinicopathologic characteristics of 12 patients 7 (%)

Factors LECP (# = 8) Lymphangioma (7 = 4)
Median age, yr (range) 60.5 (24-78) 37.5 (19-69)
Females 2(25) 4 (100)
Symptomatic 4 (50) 2 (50)
Abdominal pain 2 (25) 2 (50)
Other (nausea, fever) 2(25) 0
Operation 7 (87.5) 4 (100)
Distal pancreatectomy 4 (50) 3 (75)
Pancreaticoduodenectomy 2 (25) 1(25)
Enucleation 1(12.5) 0
Pathology
Median size, cm (range) 2 (2-7.6) 10.5 (2.5-20)

LECP: Lymphoepithelial cyst of the pancreas.

Table 2 Diagnostic studies 7 (%)

Factors LECP Lymphangioma
(n = 8) n=4)
Median CA 19-9, U/mL (range) 35 (3-79) 10 (9-36)
CT characteristics
Mean size, cm (range) 2.3 (1.5-2.9) 9.2 (2.3-16.5)
Loculations 1(25) 0
Microcystic 1(25) 0
Central scar 0 0
Septations 3 (75) 2 (50)
Calcifications 0 0
Mural nodules 0 1(25)
Thin cyst wall 4 (100) 4 (100)
Pancreatic Duct Dilatation 0 0
Other 0 0
(vascular invasion, lymphadenopathy)
FNA (n=26) (n=1)
Sufficient 4(67) 1 (100)
Diagnostic 3 (50) 0

LECP: Lymphoepithelial cyst of the pancreas; FNA: Fine needle aspiration;
CT: Computed tomography.

RESULTS

Between 1997 and 2007, 12 patients with cystic lymphan-
giomas or lymphoepithelial cysts were identified, repre-
senting approximately 2% of the pancreatic cystic lesions
resected during this period. Median age for these 12
patients was 55.5 years (range 19-78) and 6 (50%) were
females. The clinicopathologic data of these patients are
shown in Table 1. Half of the patients were asymptom-
atic. Of the 6 symptomatic patients, 4 presented with
abdominal pain (two patients presented with severe,
abrupt, abdominal pain and the other two with episodes
of right lower and left upper quadrant abdominal pain), 1
with fever, and 1 with nausea. One patient had previously
undergone resection of ruptured lymphangiomas at an
outside hospital 5 and 10 mo prior to presentation. He
underwent a distal pancreatectomy for a second recur-
rence of a retroperitoneal lymphangioma.

Diagnostic evaluation
The results of the diagnostic evaluation of these patients
are shown in Table 2. All of the patients had normal
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Figure 2 Endoscopic ultrasound guided fine needle aspiration (A) of the cyst with a 22G needle (black arrows) can aid in the correct diagnosis by dem-
onstrating cellular elements characteristic of a lymphoepithelial cyst of the pancreas (B), including squamous (black arrow) and lymphoid subsets (black
arrowheads) (HE stain, cell block preparation).

biochemical studies including serum CA 19-9 levels. Ab- Surgical treatment and outcome

dominal contrast-enhanced computerized tomography The operations performed included 3 pancreaticoduode-
(CECT) scans were available for review in 8 (67%) pa- nectomies, 7 distal pancreatectomies and 1 enucleation.
dents. On CT evaluation, lymphoepithelial cysts/lymph- There was no operative mortality. Pancreatic fistulas
angiomas were seen as low attenuation lesions with thin developed in two patients after Whipple operations for
walls without evidence of calcifications, pancreatic duct lymphoepithelial cysts (1 grade A and 1 grade B fistula).
dilatation, vascular invasion or enlarged lymph nodes At a median follow up of 56.6 mo (range 1-148 mo)
(Figure 1). Cyst septa were evident in most of the cysts no recurrences or other pancreas-related conditions oc-
(62.5%), and there was a mural nodule in one cystic curred in any of the eleven patients; all of them remain
lymphangioma. asymptomatic.

Seven patients (58.3%) underwent an endoscopic Pathologic assessment of the resected specimens
ultrasound and fine needle aspiration of the cyst (EUS/ confirmed seven lymphoepithelial cysts and four cystic
FNA). Samples were sufficient for cytology evaluation in lymphangiomas (Figure 4). The macroscopic appearance
71.4% of patients and led to the diagnosis of a lympho- of lymphoepithelial cysts demonstrated a cyst filled with
epithelial cyst in 50% of patients who harbored lympho- characteristic keratinaceous, cheesy material (Figure 5).
epithelial cysts based on demonstration of anucleated Cystic lymphangiomas were filled with chylous fluid con-
squamous cells and a lymphoid component (Figure 2). sistent with lymph. Median size of the cysts at pathologic
Based on the EUS/FNA results and stable imaging over review was 2 cm, with a range of 1.5 to 7.6 cm for the
the course of 6 years one patient was spared an opera- lymphoepithelial cysts and 10.5 cm for the cystic lymph-
tion. Two other patients were initially spared an opera- angiomas (range: 2.5-20 cm). One patient had two lym-
tion with the presumptive diagnosis of a benign cyst but phoepithelial cyst measuring 1.5 cm and 2 cm in size.

both patients eventually underwent a resection due to
an increase in cyst size or the suspicion of nodules on
subsequent imaging (Figure 3). Histological examination DISCUSSION

confirmed a lymphoepithelial cyst and a lymphangioma The widespread use of abdominal imaging has led to
in these cases. the increasing identification of asymptomatic pancreatic
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Figure 3 Lymphoepithelial cyst of the pancreas may increase in size during observation. Contrast enhanced computed tomography images demonstrate that
the cyst increased from 2.6 cm (A, black arrow) to 4.2 cm (B, white arrow) over a two-month period.

Figure 4 Lymphoepithelial cyst of the pancreas lined by squamous epi-
thelium (black arrows), underlying lymphoid tissue (white arrowheads).
Pancreatic ductules are also identified (black arrowheads) (HE stain).

cystic lesions. Seventy-one percent of cysts in a recent
report from our institution were serendipitous imaging
findings". Tt becomes likely that uncommon lymphoepi-
thelial cysts and cystic lymphangiomas will increasingly
be found incidentally. Although an accurate preoperative
diagnosis of pancreatic cysts is not always feasible, crite-
ria associated with an increased risk of malignancy have
been established by expert consensus” and subsequently
validated®” and updated". Establishing a correct diagno-
sis in a benign asymptomatic cyst can spare the patient a
pancreatectomy, which even in specialized tertiary centers
carries significant morbidity"”,

This report, representing one of the largest case se-
ries describing the clinicopathologic characteristics of
lymphoepithelial cysts and cystic lymphangiomas, pro-
vides insights into their correct management and spot-
lights establishment of an accurate diagnosis to avoid an
operation in asymptomatic patients. In 3 (50%) of our
asymptomatic patients a non-surgical approach was ini-
tially chosen on the basis of the probability of a benign
lesion in an asymptomatic patient. Two of those eventu-
ally underwent resection because of new suspicious im-
aging findings, but the third continues to do well without
intervention during follow-up of 6 years.

Lymphoepithelial cysts of the pancreas are most of-
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Figure 5 Photo of a transected lymphoepithelial cyst. The characteristic
keratinaceous cheesy material is shown (arrows). Inset: the multilocular cyst
(arrowheads).

ten found in men in their fifth and six decades of life;
75% of our patients were males who had a median age
of 60.5 years. Their characteristic pathologic features are
a squamous epithelial lining and surrounding lymphoid
tissue, which can be identified on EUS/ FNA".

Cystic lymphangiomas are benign multicystic lesions
that are believed to result from blockage of the lymphat-
ic system and, for unknown reasons, are more common
in young females. They can be very large in size and
they are frequently located in the peripancreatic tissues
in close association with the pancreas. They harbor an
endothelial cell lining“oj. In our series four patients were
female and had median age of 37.5 years. The largest le-
sion was 16.5 cm.

The preoperative diagnostic evaluation of the patients
in our study included a combination of biochemical and
tumor markers, CECT scans of the abdomen and EUS/
FNA. Although elevations of serum CA 19-9", cyst flu-
id CA 19-9"" and persistence of elevated CA 19-9 post-
resection” have been described in lymphoepithelial cysts,
none of our patients had such abnormal levels. Thus,
we believe that this marker has no utility in the clinical
assessment of these cystic lesions'*. Consistent with
published reports“s], CECT scans in our patients demon-
strated cysts with thin walls, without evidence of calcifi-
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cations, pancreatic duct dilation or local invasion. Cystic
lymphangiomas additionally contain septa, appear multi-
loculated, and may have papillary projectionsm. A mural
nodule (which proved to be an organizing hematoma)
was seen in one of our patients who had a lymphangio-
ma. On EUS/FNA lymphoepithelial cysts demonstrate
anucleated squamous cells on cytology while their pathol-
ogy is consistent with a keratinized squamous lining with
a lymphocytic infiltrate in the cyst wall", This character-
istic, identifiable in 75% of the fine needle aspirations in
our study, helps the differentiation from other squamous
epithelium-lined cysts (dermoid cysts, splenic epidermoid
cysts, squamous cell cancer, primary or metastatic)!>"*,
The cyst aspirates may be thick, milky, gray or frothy”.
Cystic lymphangiomas characteristically contain chylous,
milky fluid with a very high triglyceride level, commonly
> 3000-5000 mg/dL, consistent with lymph. Cytologic
features are consistent with lymphoid tissue” >, They are
lined by endothelium with immunohistochemical markers
including factor VIIT-R Ag, CD 31 and CD 34",

Our experience with these uncommon benign pan-
creatic cysts demonstrates that accurate diagnosis may be
feasible through a combination of a contrast-enhanced
abdominal CT scan and cyst fluid analyses acquired viz
endoscopic ultrasound and fine needle aspiration. These
results can direct the appropriate management strategy,
and asymptomatic patients can be spared an operation.

ACKNOWLEDGMENTS

Part of this work was presented at the 2008 Annual
Meeting of the American Pancreatic Association Novem-

ber 6-7, 2008 Chicago Illinois.

COMMENTS

Background

The treatment of pancreatic cysts is a continuously evolving field. Amongst the
least well studied pancreatic cystic lesions are lymphoepithelial cysts and cystic
lymphangiomas of the pancreas. Familiarity with their correct diagnosis is cru-
cial as they can be followed non-operatively in asymptomatic patients.
Research frontiers

The existing literature on lymphoepithelial cysts and cystic lymphangiomas of
the pancreas is limited to case reports. In this report the authors demonstrate
our experience with twelve patients, one of the largest single institution experi-
ence reported, emphasizing on their correct diagnosis and treatment.
Innovations and breakthroughs

Lymphoepithelial cysts and cystic lymphangiomas of the pancreas can be diag-
nosed with a combination of contrast-enhanced computed tomography scans and
endoscopic ultrasound with fine needle aspiration. Conservative management avoid-
ing a major surgery can be followed as long as the lesions remain asymptomatic.
Applications

The description of the experience with the diagnosis and treatment of these
rare pancreatic cystic lesions will aid in their safe management.
Terminology

Lymphoepithelial cysts and cystic lymphangiomas of the pancreas represent
rare, benign cystic lesions. Their lining is being characterized by squamous epi-
thelial lining with surrounding lymphoid tissue and endothelial cells respectively.
Peer review

This is a retrospective study regarding lymphoepithelial cysts or cystic lymphan-
giomas in 12 patients. This is a very uncommon pancreatic pathology and the
paper carries a significant number of patients.

Roishidenge ~ WJGS | www.wjgnet.com

140

REFERENCES

1

10

11

12

13

14

Adsay NV, Hasteh F, Cheng JD, Bejarano PA, Lauwers GY,
Batts KP, Kloppel G, Klimstra DS. Lymphoepithelial cysts
of the pancreas: a report of 12 cases and a review of the lit-
erature. Mod Pathol 2002; 15: 492-501 [PMID: 12011254 DOI:
10.1038/modpathol.3880553]

Sakorafas GH, Smyrniotis V, Reid-Lombardo KM, Sarr
MG. Primary pancreatic cystic neoplasms of the pancreas
revisited. Part IV: rare cystic neoplasms. Surg Oncol 2012; 21:
153-163 [PMID: 21816607 DOI: 10.1016/j.suronc.2011.06.007]
Bassi C, Dervenis C, Butturini G, Fingerhut A, Yeo C, Izbicki
J, Neoptolemos J, Sarr M, Traverso W, Buchler M; Interna-
tional Study Group on Pancreatic Fistula D. Postoperative
pancreatic fistula: an international study group (ISGPF)
definition. Surgery 2005; 138: 8-13 [PMID: 16003309 DOI:
10.1016/j.surg.2005.05.001]

Ferrone CR, Correa-Gallego C, Warshaw AL, Brugge WR,
Forcione DG, Thayer SP, Ferndndez-del Castillo C. Current
trends in pancreatic cystic neoplasms. Arch Surg 2009; 144:
448-454 [PMID: 19451487 DOI: 10.1001/ archsurg.2009.36]
Tanaka M, Chari S, Adsay V, Fernandez-del Castillo C, Falco-
ni M, Shimizu M, Yamaguchi K, Yamao K, Matsuno S; Inter-
national Association of P. International consensus guidelines
for management of intraductal papillary mucinous neoplasms
and mucinous cystic neoplasms of the pancreas. Pancreatology
2006; 6: 17-32 [PMID: 16327281 DOI: 10.1159/000090023]
Rodriguez JR, Salvia R, Crippa S, Warshaw AL, Bassi C, Fal-
coni M, Thayer SP, Lauwers GY, Capelli P, Mino-Kenudson
M, Razo O, McGrath D, Pederzoli P, Fernandez-Del Castillo
C. Branch-duct intraductal papillary mucinous neoplasms:
observations in 145 patients who underwent resection. Gas-
troenterology 2007; 133: 72-79; quiz 309-310 [PMID: 17631133
DOI: 10.1053 /j.gastro.2007.05.010]

Pelaez-Luna M, Chari ST, Smyrk TC, Takahashi N, Clain
JE, Levy M], Pearson RK, Petersen BT, Topazian MD, Vege
SS, Kendrick M, Farnell MB. Do consensus indications for
resection in branch duct intraductal papillary mucinous
neoplasm predict malignancy? A study of 147 patients. Am
] Gastroenterol 2007; 102: 1759-1764 [PMID: 17686073 DOI:
10.1111/j.1572-0241.2007.01224.x]

Tanaka M, Fernandez-del Castillo C, Adsay V, Chari S,
Falconi M, Jang JY, Kimura W, Levy P, Pitman MB, Schmidt
CM, Shimizu M, Wolfgang CL, Yamaguchi K, Yamao K;
International Association of Pancreatology. International
consensus guidelines 2012 for the management of IPMN and
MCN of the pancreas. Pancreatology 2012; 12: 183-197 [PMID:
22687371 DOI: 10.1016/j.pan.2012.04.004]

Fernindez-del Castillo C, Morales-Oyarvide V, McGrath D,
Wargo JA, Ferrone CR, Thayer SP, Lillemoe KD, Warshaw
AL. Evolution of the Whipple procedure at the Massachu-
setts General Hospital. Surgery 2012; 152: S56-563 [PMID:
22770961 DOI: 10.1016/j.surg.2012.05.022]

Paal E, Thompson LD, Heffess CS. A clinicopathologic and
immunohistochemical study of ten pancreatic lymphangio-
mas and a review of the literature. Cancer 1998; 82: 2150-2158
[PMID: 9610694]

Yamaguchi T, Takahashi H, Kagawa R, Takeda R, Sakata
S, Yamamoto M, Nishizaki D. Lymphoepithelial cyst of the
pancreas associated with elevated CA 19-9 levels. | Hepato-
biliary Pancreat Surg 2008; 15: 652-654 [PMID: 18987938 DOL:
10.1007/s00534-007-1314-6]

Centeno BA, Stockwell JW, Lewandrowski KB. Cyst fluid
cytology and chemical features in a case of lymphoepithelial
cyst of the pancreas: A rare and difficult preoperative diag-
nosis. Diagn Cytopathol 1999; 21: 328-330 [PMID: 10527479]
Yamamoto K, Fujimoto K, Matsushiro T, Ota K. Lympho-
epithelial cyst in the pancreas: a case report. Gastroenterol Jpn
1990; 25: 758-761 [PMID: 2279638]

Tsuchiya Y, Suzuki S, Sakaguchi T, Kojima Y, Okamoto K,

July 27,2014 | Volume 6 | Issue 7 |



15

16

17

18

19

JRaishideng®

Konstantinidis IT et a/. Lymphoepithelial cysts/lymhangiomas pancreas

Kurachi K, Konno H, Baba S, Nakamura S. Lymphoepithe-
lial cyst of the pancreas: report of a case. Surg Today 2000; 30:
856-860 [PMID: 11039720]

Kim YH, Auh YH, Kim KW, Lee MG, Kim KS, Park SY.
Lymphoepithelial cysts of the pancreas: CT and sonographic
findings. Abdom Imaging 1998; 23: 185-187 [PMID: 9516512]
Leung TK, Lee CM, Shen LK, Chen YY. Differential diagno-
sis of cystic lymphangioma of the pancreas based on imag-
ing features. | Formos Med Assoc 2006; 105: 512-517 [PMID:
16801041 DOI: 10.1016/50929-6646(09)60193-5]

Bolis GB, Farabi R, Liberati F, Maccio T. Lymphoepithelial
cyst of the pancreas. Report of a case diagnosed by fine needle
aspiration biopsy. Acta Cytol 1998; 42: 384-386 [PMID: 9568141]
Liu J, Shin HJ, Rubenchik I, Lang E, Lahoti S, Staerkel GA.
Cytologic features of lymphoepithelial cyst of the pancreas:
two preoperatively diagnosed cases based on fine-needle as-
piration. Diagn Cytopathol 1999; 21: 346-350 [PMID: 10527483]
Policarpio-Nicolas ML, Shami VM, Kahaleh M, Adams RB,
Mallery S, Stanley MW, Bardales RH, Stelow EB. Fine-needle

WIJGS | www.wjgnet.com

141

20

21

22

23

aspiration cytology of pancreatic lymphoepithelial cysts.
Cancer 2006; 108: 501-506 [PMID: 17063496 DOI: 10.1002/
cncr.22289]

Nasr J, Sanders M, Fasanella K, Khalid A, McGrath K.
Lymphoepithelial cysts of the pancreas: an EUS case series.
Gastrointest Endosc 2008; 68: 170-173 [PMID: 18513719 DOI:
10.1016/j.gie.2008.02.044]

Jathal A, Arsenescu R, Crowe G, Movva R, Shamoun DK.
Diagnosis of pancreatic cystic lymphangioma with EUS-
guided FNA: report of a case. Gastrointest Endosc 2005; 61:
920-922 [PMID: 15933705]

Dries AM, McDermott J. Diagnosis of cystic lymphangioma
of the pancreas with endoscopic ultrasound-guided fine nee-
dle aspiration. Am ]| Gastroenterol 2008; 103: 1049-1050 [PMID:
18397437 DOI: 10.1111/}.1572-0241.2007.01772_13 x]
Applebaum B, Cunningham ]JT. Two cases of cystic lymph-
angioma of the pancreas: a rare finding in endoscopic ul-
trasonography. Endoscopy 2006; 38 Suppl 2: E24-E25 [PMID:
17366391 DOI: 10.1055/5-2006-944645]

P- Reviewer: Chaib E, Fourtounas C, Li B S- Editor: Song XX

L- Editor: A E- Editor: Wang CH

July 27,2014 | Volume 6 | Issue 7 |



J‘ World Journal of
; Gastrointestinal Surgery

Submit a Manuscript: http:/ /www.wjgnet.com/esps/ World | Gastrointest Surg 2014 July 27; 6(7): 142-145
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx ISSN 1948-9366 (online)
DOI: 10.4240/wjgs.v6.i7.142 © 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Isotretinoin and ulcerative colitis: A case report and review
of the literature

Ioannis Papaconstantinou, Anastasios Stefanopoulos, Aspasia Papailia, Christos Zeglinas,
Ioannis Georgopoulos, Spyridon Michopoulos

Ioannis Papaconstantinou, Anastasios Stefanopoulos, As-

pasia Papailia, Ioannis Georgopoulos, Second Department of ~ COTe tip: Case reports suggest that isotretinoin ad-

Surgery, Aretaicion Hospital, Athens 11528, Greece ministration may trigger inflammatory bowel diseases.
Christos Zeglinas, Department of Gastroenterology, Tzaneio This hypothesis has raised great scientific interest and
General Hospital, Piraeus 18536, Greece numerous propositions addressing the pathophysiology
Spyridon Michopoulos, Department of Gastrenterology, General of this potent association have been made. However,
Hospital of Athens “Aleksandra”, Athens 11528, Greece demographic data do not support a correlation between
Author contributions: Papaconstantinou I, Stefanopoulos A, isotretinoin and inflammatory bowel disease. The cur-
Papailia A, Zeglinas C, Georgopoulos I and Michopoulos S de- rent case describes a patient who developed ulcerative

signed research; Papaconstantinou I, Stefanopoulos A, Papailia A

and Georgopoulos I performed research; Papaconstantinou I, Ste- . . i
fanopoulos A, Papailia A and Zeglinas C analyzed data and wrote that this case report may contribute to future epide

the paper miological studies with scope to clarify the association
Correspondence to: Ioannis Georgopoulos, General Sur-  Détween isotretinoin and inflammatory bowel diseases
geon, Second Department of Surgery, Aretaieion Hospital, Vas. and more specifically ulcerative colitis.

Sofias Ave. 76, Athens 11528,

Greece. georgopoulos.ioannis@yahoo.gr

colitis while on isotretinoin administration. We hope

Telephone: +30-210-7286193 Fax: +30-210-7286128 Papaconstantinou I, Stefanopoulos A, Papailia A, Zeglinas C,
Received: May 2, 2014 Revised: May 31,2014 Georgopoulos I, Michopoulos S. Isotretinoin and ulcerative coli-
Accepted: June 27,2014 tis: A case report and review of the literature. World J Gastrointest
Published online: July 27, 2014 Surg 2014; 6(7): 142-145 Available from: URL: http://www.

wjgnet.com/1948-9366/full/v6/i7/142.htm DOI: http://dx.doi.
org/10.4240/wjgs.v6.17.142

Abstract

This case report describes a case of ulcerative colitis
the onset of which occurred after the use of isotreti- INTRODUCTION
noin for acne treatment. Our patient, a healthy male
young adult, after several months of isotretinoin use,
developed gastrointestinal disorders and after thorough
medical workup was diagnosed with ulcerative colitis.

Ulcerative colitis (UC) is an idiopathic inflammatory
bowel disease affecting mostly young adults'. Acne
is a skin disease that occurs commonly in adolescents

2 Lo -

The literature regarding a possible correlation between arfld young fultz : I_Somtmo“cll is a synthetic afnalogue
isotretinoin use and ulcerative colitis is scarce. Never- ~ ©' Vitamin A and 1t1s approved as treatment ok severe
theless, recent epidemiological studies have shed more ~ acne that is resistant to standard therapy™. It has been

light on this possible association. prescribed to many patients wotldwide since its introduc-
tion in 1982. Isotretinoin use has some known and well
© 2014 Baishideng Publishing Group Inc. All rights reserved. described severe adverse effects. Therefore the onset of
ulcerative colitis after isotretinoin use had been reported
Key words: Ulcerative colitis; Isotretinoin; Acne; Inflam- only in case reports and therefore the risk had not been
matory bowel disease; Heroin addiction assessed'’. Although the association of isotretinoin with
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Figure 1 Biopsy from colonoscopy which revealed mucosal inflammation,
compatible with ulcerative colitis.

Table 1 Laboratory findings

Test Result Normal lab values
WBC 21.300 per mcL 4-9 x 1000 per mcL
NEU 95% 43%-75%
LYM 1% 11%-49%
CRP 5.9 mg/dL 0.0-0.5 mg/dL
RBC 3.17 x 10°/ UL 3.8-5.3 x 10°/UL
Hb 9.6 g/dL 13.5-17.0 g/dL
ESR 47 mm/h M<50y.0:
0-15mm/h
Htc 28% 40.0%-51.0%
Platelets 316 x 10°/uL. 120-380 x 10°/uL
Alb 1.7 g/dL 3.5-55g/dL
Total protein 4.6g/dL 6.0-8.0 g/dL

WBC: White blood cells; NEU: Neutrophils; LYM: Lymphocyte; CRP:
C-reactive protein; RBC: Red blood cells; ESR: Erythrocyte sedimentation
rate.

ulcerative colitis has probably been answered in recent
large epidemiological studies'"’. The objective of this case
report is to demonstrate a case of a young male who was
diagnosed with ulcerative colitis after being treated with
isotretinoin for eight months and to review current litera-
ture for this association.

CASE REPORT

A 29-year-old male with past medical history of heroin
addiction referred to our clinic for surgical treatment of
severe ulcerative colitis resistant to conservative treat-
ment and anti-tumor necrosis factor (TNF) therapy. Our
patient was diagnosed with acne vulgares in 2007 and
was treated with isotretinoin 20 mg two times daily with
good results. After eight months of treatment he devel-
oped bloody diarrheas accompanied by abdominal pain.
No fever or skin rashes or weight loss has been reported
and had no medical or family history of gastrointestinal
diseases. He was referred to a gastroenterological clinic.
He admitted being addicted to heroin since 2004 but had
stopped heroin use about 3 mo before this incident. Dif-
ferential diagnosis on this case proposed that infectious
reasons of gastroenteritis and diseases related to drug

Baishidenge ~ WJGS | www.wjgnet.com

Figure 2 Histopathological image from the excised colon, typical of ulcer-
ative colitis. This image demonstrates marked lymphocytic infiltration (blue/
purple) of the intestinal mucosa and architectural distortion of the crypts (right
side of the image). The inflammation is shallow and affects only the mucosa
sparing the muscularis mucosal (left side).

abuse should be overruled first. In that ditection, stool
cultures were negative for bacteria and parasites as were
examinations for sexually transmitted diseases, hepatitis B,
hepatitis C, human immunodeficiency virus infection and
endocarditis. Abdominal X-ray was done with no specific
findings. Finally colonoscopy was performed and biop-
sies were obtained. The endoscopic image resembled that
of ulcerative colitis. The histological examination defined,
from the typical histopathological findings, the diagnosis
of UC (Figure 1). Isotretinoin was discontinued and he
started treatment with mesalazine for six months with no
significant improvement. Therefore was treated with cor-
ticosteroids at an outpatient gastroenterological clinic for
several months with good clinical results. Mesalazine was
used as maintenance treatment. Mild flares were reported
rarely in the years that followed.

Soon after the first severe colitis episode he relapsed
in his heroin addiction. Fortunately, about a year ago, he
entered an anti-addiction treatment program and was
treated with methadone.

However five months ago there was a severe re-
lapse of the disease, as depicted by Truelove and Witts
severity index. Laboratory findings are summarized in
Table 1. The patient had more than 6 bloody diarrheas
per day and reported a loss of 15 kg in the precedent
two months. The patient required hospitalization for
two weeks in a gastroenterological clinic. Stool cultures
were negative and he was treated with corticosteroids,
antibiotics and parenteral nutrition due to severe mal-
nourishment. In addition, he was treated for his heroin-
addiction. There was no clinical improvement and thus
rescue therapy with anti-TNF started. The colitis did not
respond to infliximab and therefore surgical treatment
was proposed. He underwent subtotal colectomy with
end ileostomy and mucous fistula of the remaining rectal
stump, due to the risk of a vulnerable and unsafe recon-
struction. The histopathological findings of the surgical
specimens once more confirmed the diagnosis of ulcer-
ative colitis (Figure 2).

During hospitalization he was also assessed by psy-
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Table 2 Association between isotretinoin and ulcerative

colitis in case control studies

UC [RR (95%CI)]

Residents of Manitoba Canada 1.16 (0.56-2.20)
US health claims database 4.36 (1.97-9.66)
Women using oral contraceptives  1.10 (0.44-2.70)
1.31 (0.96-1.80)

Ref. Population

Bernstein et al”

Crockett et al®®

Etminan et al”

Alhusayen et al" British Columbia residents

UC: Ulcerative colitis.

chiatrists for his addiction. He was discharged ten days
post-surgery in a significantly improved clinical status. A
second restorative operation will be performed later.

DISCUSSION

This case report presented a probable adverse effect of
isotretinoin that has been reported rarely by scientists. To
the best of our knowledge this is the first case report of
ulcerative colitis (UC) related to isotretinoin treatment in
Greece. Not many cases of UC after isotretinoin expo-
sure had been reported since its introduction for clinical
use in 1982, A possible mechanism is considered to be
the prevention of epithelial cell growth and the activation
of T-cells. Another theory is that the T-cells that are acti-
vated by isotretinoin, express the 437 and CCRY recep-
tors which are crucial to the process of the inflammation
in the gastrointestinal system'”. Several lawsuits have been
filled implying correlation between isotretinoin and UC.
The fact is that it is not possible to associate adequately
isotretinoin isotretinoin and UC based on case reports or
small case series. Moreover case reports cannot quantify
the risk of UC after isotretinoin treatment”. The results
from observational studies that followed were still con-
founding for a positive association. Despite all these, re-
cent epidemiological studies and a meta-analysis suggests
that isotretinoin does not increase the risk of UC'.

Table 2 shows the pooled RR for UC from several
large epidemiological studies. Bernstein e# al” found no
association between UC and isotretinoin. But Crockett
et al® reported a strong association between them. They
also demonstrated that the risk was elevated not only if
the dose was increased (OR per 20 mg dose increase: 1.50
95%CI: 1.08-2.09) but also if the therapy with isotreti-
noin was longer than two months (OR = 5.63, 95%CI:
2.10-15.03). However the recent meta-analysis by Etminan
et al” suggested that there is no correlation between UC
and isotretinoin. The pooled RR from their study after the
proper adjustment was 1.61 95%CI: 0.88-2.95. Another
issue is that the onset of UC is about the same age as acne
and UC has also extra-intestinal skin manifestations that
can be misinterpreted as acne”. Alhusayen ez a/" observed
that in the subgroup of 12-19 years old; there was a weak
but significant association of inflammatory bowel disease
and isotretinoin (RR = 1.39; 95%CI: 1.03-1.87). They did
not report a separate rate ratio for UC in this subgroup.
However their prime outcome was that inflammatory
bowel disease was not related with isotretinoin. Moreover
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the studies that demonstrated a positive correlation be-
tween isotretinoin and UC did not address the possibility
of previous topical treatment of acne. The main reason
was that prior studies have shown that there is no as-
sociation between UC and topical treatment of acne’,
Alhusayen ¢7 a/' stated that the risk of inflammatory
bowel disease after topical acne medication was similar to
the risk of isotretinoin. It is still unknown if acne itself is
related with inflammatory bowel disease or other inflam-
matory diseases. Bernstein ez al” concluded also that there
is a smaller possibility for patients with known history of
inflammatory bowel disease to use isotretinoin for acne
treatment than patients from the general population. In
addition there is no association from the literature be-
tween UC and heroin addiction. Our finding is similar to
Papageorgiou ef al” because their patient developed also
UC after prolonged therapy with isotretinoin taken twice
a day. It is worth of noting that in the majority of previ-
ous cases, ulcerative colitis’ symptoms developed shortly
after the cessation of isotretinoin therapy whereas there
are only few cases' "
patients who developed symptoms of UC while they were
on isotretinoin treatment.

In conclusion recent data from the literature suggest
that the risk for UC does not increase with isotretinoin
treatment. However, in clinical practice there are signifi-

, as the present one, addressing to

cant questions that remain unanswered, such as the risks
vs the benefits resulting from isotretinoin therapy applied
to individuals with positive inflammatory bowel disease
family history.

What remains to be investigated further, is the role
of isotretinoin as a causative factor in ulcerative colitis or
inflammatory bowel disease in general.

COMMENTS

Case characteristics

Bloody diarrheas accompanied by abdominal pain without fever or skin rashes
or weight loss in a patient with personal history of heroin abuse.

Clinical diagnosis

Multiple bloody diarrheas per day accompanied by constant abdominal pain
that spread in every abdominal region.

Differential diagnosis

Infectious causes of gastroenteritis, diseases related to drug abuse and inflam-
matory bowel diseases should be considered.

Laboratory diagnosis

Stool cultures and examinations for sexually transmitted diseases, hepatitis
B, hepatitis C, human immunodeficiency virus infection and endocarditis were
negative, therefore colonoscopy was performed and biopsies were obtained.
Imaging diagnosis

Abdominal X-ray, endoscopy.

Pathological diagnosis

From the endoscopic biopsy the histological findings set the diagnosis of ulcer-
ative colitis (UC).

Treatment

The treatments that the patient underwent were firstly corticosteroids that
showed good clinical results with mesalazine as maintenance treatment, thus
after a severe relapse of the disease the patient was treated with corticoste-
roids, antibiotics and parenteral nutrition with no clinical improvement and res-
cue therapy with anti-tumor necrosis factor (TNF) factors (infliximab) was used,
finally he underwent surgical treatment (subtotal colectomy with end ileostomy
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and mucous fistula of the remaining rectal stump).

Related reports

UC is a bowel disease that in not quite sure what are its triggering factors.
Though many factors are assumed to be associated to the onset of the disease.
Some factors are very well studied but others need more research in order to
be blamed. The use of isotretinoin, a widely used treatment for acne is associ-
ated to UC even though the case reports describing the linkage are few.

Term explanation

Isotretinoin is a medication related to vitamin A used primarily for severe cystic
acne and acne that has not responded to other treatments. Anti-TNF therapy
(anti-tumor necrosis factor therapy) is a new class of drugs that are approved in
treating moderate-to-severe UC. The most common drug used is infliximab, that
is a monoclonal antibody that binds to TNF.

Experiences and lessons

UC is a disease that is maybe associated and triggered by more drugs and
factors than people already know so in the differential diagnosis of bloody diar-
rheas in any young patient, should always be the inflammatory bowel diseases.
Peer review

This case report is interesting and well written.
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Statement of human and animal rights
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SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
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ends. Neither the editors nor the publisher are responsible for the
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for publication become the permanent property of BPG, and
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is http://www.clinicaltrials.gov sponsored by the United States
National Library of Medicine and we encourage all potential con-
tributors to register with it. However, in the case that other registers
become available you will be duly notified. A letter of recommenda-
tion from each authot’s organization should be provided with the
contributed article to ensure the privacy and secrecy of research is
protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http:/ /www.wignet.com/esps/. Authots are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS
(http:/ /www.wignet.com/1948-9366/¢_info_20100305152206.htm)
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an
email desctibing the problem to bpgoffice@wijgnet.com, ot by tele-
phone: +86-10-85381891. If you submit your manuscript online, do
not make a postal contribution. Repeated online submission for the
same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
gins. Style should conform to our house format. Required informa-
tion for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may
be represented from two institutions, for example, George Sgourakis,
Department of General, Visceral, and Transplantation Surgery, Es-
sen 45122, Germany; George Sgourakis, 2nd Surgical Department,
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be: Author
contributions: Wang CL and Liang L. contributed equally to this work;
Wang CL, Liang I, Fu JE Zou CC, Hong F and Wu XM designed
the research; Wang CL, Zou CC, Hong F and Wu XM performed the
research; Xue JZ and Lu JR contributed new teagents/analytic tools;
Wang CL, Liang I and Fu JF analyzed the data; and Wang CL, Liang
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower case.
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A space interval should be inserted between country name and email
address. For example, Montgomery Bissell, MD, Professor of Medi-
cine, Chief, Liver Center, Gastroenterology Division, University of
California, Box 0538, San Francisco, CA 94143, United States. mont-
gomerybissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, country
number, district number and telephone or fax number, e.g Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. Nor-
mally, three experts are invited for each article. Decision on accept-
ance is made only when at least two experts recommend publication
of an article. All peer-reviewers are acknowledged on Express Sub-
mission and Peer-review System website.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; You should
present P values where appropriate and must provide relevant data
to illustrate how they were obtained, e.g. 6.92 £ 3.86 »s 3.61 * 1.67,
P < 0.001), and CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicns, which
reflect the content of the study.

Core tip

Please write a summary of less than 100 words to outline the most
innovative and important arguments and core contents in your paper
to attract readers.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data
should be presented in the main text or in Figures and Tables, but not
in both. The main text format of these sections, editotial, topic high-
light, case report, lettets to the editors, can be found at: http://www.
wjgnet.com/1948-9366/g_info_listhtm.

Hllustrations

Figures should be numbered as 1, 2, 3, ez, and mentioned clearly in
the main text. Provide a brief title for each figure on a separate page.
Detailed legends should not be provided under the figures. This part
should be added into the text whete the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars
should be used rather than magnification factors, with the length of
the bar defined in the legend rather than on the bar itself. File names
should identify the figure and panel. Avoid layering type directly over
shaded or textured areas. Please use uniform legends for the same
subjects. For example: Figure 1 Pathological changes in atrophic gas-
tritis after treatment. A: ...; B: .; C: ;D s B 5 Fr G Llee Tt s
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e, and mentioned
cleatly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
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but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that ate not statistically significant should not be noted. ‘P < 0.05,
"P < 0.01 should be noted (P > 0.05 should not be noted). If there
are other seties of P values, P < 0.05 and “P < 0.01 are used. A third
series of P values can be expressed as ‘P < 0.05 and ‘P < 0.01. Other
notes in tables or under illustrations should be expressed as 'E°E,°F;
or sometimes as other symbols with a superscript (Arabic numer-
als) in the upper left corner. In a multi-curve illustration, each curve
should be labeled with @, 0, m, 0, A, A, e, in a certain sequence.
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