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Abstract
Endoscopy has important roles in the management 
of primary sclerosing cholangitis (PSC), ranging from 

narrowing down the differential diagnoses, screening 
for complications, determining prognosis and therapy. 
While the need for a diagnostic endoscopic retrograde 
cholangiopancreatography (ERCP) may be obviated by a 
positive magnetic resonance cholangiopancreatography 
(MRCP), a negative MRCP does not exclude PSC and 
may therefore necessitate an ERCP, which is traditionally 
regarded as the gold standard. In this editorial we have 
not covered the endoscopic management of inflammatory 
bowel disease in the context of PSC nor of endoscopic 
surveillance and treatment of portal hypertension complica
ting PSC.

Key words: Sclerosing cholangitis; Endoscopic retrograde 
cholangiopancreatography; Endosonography; Cholan
giocarcinoma; Stents; Fluorescence in situ  hybridization 
technique; Biochemical markers 

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Primary sclerosing cholangitis is a cholestatic 
disease of unclear etiopathogenesis, often seen in 
association with inflammatory bowel disease. It is 
characterized by fibrosis of the intra and extra hepatic 
bile ducts, resulting in stricturing disease, predisposing 
to cholangiocarcinoma. Diagnosis requires a high index 
of clinical suspicion and is often made by magnetic 
resonance cholangiopancreatography in the appropriate 
clinical context, although endoscopic retrograde cholan
giopancreatography remains the gold standard. The latter 
being invasive is seldom used as a diagnostic modality 
and is reserved for management of complications 
including dilatation and stenting of dominant and 
anastomotic strictures, brush cytology and for SpyGlass 
Cholangioscopy.
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INTRODUCTION
Primary sclerosing cholangitis (PSC) is a chronic chole­
static disease characterized by inflammation and fibrosis 
that may involve the entire biliary tree. Inflammation 
and fibrosis results in diffuse narrowing of the intra 
and extra hepatic bile ducts causing persistent biliary 
stasis eventually leading to secondary biliary cirrhosis. 
It usually presents in the fourth decade of life with a 
variable disease progression[1].

Laboratory tests do not play a significant role as 
there is no definite test to confirm PSC. Non-invasive 
imaging modalities like trans abdominal ultrasound 
may pick up nonspecific abnormalities such as bile duct 
thickening, gall bladder enlargement or wall thickening. 
Contrast computed tomography (CT) scan and magnetic 
resonance cholangiopancreatography (MRCP) may detect 
inflammation, intrahepatic dilations as well as varices 
and splenomegaly indicative of portal hypertension. CT 
detects intraabdominal lymphadenopathy, suggestive of 
underlying cholangiocarcinoma. Even invasive tests like 
percutaneous transhepatic cholangiography have been 
used in the past. However none is confirmatory.

PSC recurs in about 10% of patients post orthotopic 
liver transplantation (OLT), with acute cellular rejection, 
need for maintenance steroids, HLA-DRB1*08 being 
positive predictors and pan colectomy being a negative 
predictor[2,3]. The diagnostic modalities for recurrent 
PSC (r-PSC) remain the same, with low threshold for 
biopsy to rule out rejection, which needs to be managed 
aggressively to prevent decompensation of the liver[2].

It is important to distinguish immunoglobulin (Ig) 
G4-associated cholangitis (IAC), also called IgG4-
related sclerosing cholangitis, a recently described 
chronic cholangiopathy from PSC and other secondary 
sclerosing cholangitis, due to the excellent response of 
the former to steroid treatment. About 10% to 15% of 
patients with PSC also have elevated IgG4 levels. There 
is some evidence that the incorporation of IgG4/IgG1 
ratio may be used in clinical practice to distinguish PSC 
from IAC[3,4]. Liver biopsy is rarely used these days, 
thought, might still be needed in the diagnosis of small 
duct PSC and when diagnosis is unclear. 

Biliary IgG antineutrophilic cytoplasmic antibody 
and IgA against biliary epithelial cells correlates with 
the severity of bile duct strictures and may serve in 
the future as a diagnostic and prognostic marker of the 
disease progression and biliary complications[5,6]. Biliary 
protein biomarkers might help in distinguishing benign 
from malignant strictures, though further studies are 
warranted[7]. Novel biliary biomarkers like extracellular 
vesicles containing Micro-RNA’s (miRs), U2 small nuclear 
RNA fragments (RNU2-1f) and oxidized phosphatidyl 
cholines (ON-PC and S-PC) have been proposed for the 
early diagnosis of cholangiocarcinoma in PSC, that is 

stable, reproducible, and has potential clinical utility[7-9]. 

ENDOSCOPIC DIAGNOSIS
Endoscopic retrograde cholangiopancreatography
Endoscopic retrograde cholangiopancreatography 
(ERCP) is the mainstay for accurate assessment of 
the hepatobiliary tree to establish a diagnosis of PSC. 
Typical cholangiographic findings include multifocal 
annular biliary strictures interspersed between dilated 
intra and extrahepatic bile ducts with alternating normal 
segments, creating the characteristic beaded pattern of 
PSC. 

Even though MRCP is the preferred cholangiographic 
modality given the high sensitivity, non-invasive nature 
and lack of exposure to radiation, it has limited accuracy 
in early PSC, cirrhosis and in the differentiation of 
Caroli’s disease, secondary sclerosing cholangitis and 
cholangiocarcinoma (CCA)[10]. A retrospective study by 
Moff et al[11] demonstrated that ERCP and MRCP were 
comparable for diagnosis of PSC. They recommended 
that MRCP be employed as the initial diagnostic modality 
given the safety profile as well as sensitivity and 
specificity of approximately 90% and 88% respectively, 
although ERCP with its higher specificity of nearly 96% 
would be necessary for confirmation[11]. 

Complications occur in about 4% to 16% of patients 
with PSC undergoing ERCP[12,13]. The complication 
risk was often dependent on the ease of cannulation, 
with post ERCP pancreatitis (PEP) reported in up to 
7% of procedures[14]. Hence, we recommend routine 
sphincterotomy, especially in those who are likely to 
need further procedures, to minimise the risk of PEP[14]. 
PSC patients undergoing ERCP are routinely given 
antibiotic prophylaxis to reduce the risk of cholangitis, 
which is more so in the presence of strictures[12,14,15]. 
An extra attempt is made to clear the bile duct of all 
contrast by suctioning or irrigation. Overall, benefits of 
doing an ERCP outweighed the risks in PSC, when the 
indications were appropriate[14,15].

A confirmatory ERCP is warranted when clinical 
suspicion of PSC is moderately high, also in cases with 
inconclusive MRCP results and or cases being evaluated 
at centres where the technical expertise with MRCP is 
not well established[16]. A cost effectiveness analysis 
comparing ERCP with MRCP by Meagher et al[17] in the 
face of competing technologies revealed that initial 
MRCP, when negative, followed by subsequent ERCP 
was the most economic initial approach in the work-up 
of patients with suspected PSC. 

It is crucial to distinguish dominant strictures (DS) 
in PSC from cholangiocarcinoma, which remains a 
challenge given that the former predisposes to CCA, 
which could be found in upto 25% of DS as per some 
studies[18]. The American Association for the Study 
of Liver Diseases (AASLD) guidelines recommend 
those with dominant strictures be assessed with CA 
19-9, MRCP and ERCP for tissue acquisition. CCA 
is one of the major causes of mortality in PSC and 
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may be detected concurrently at the time of or within 
months of its diagnosis. However, cholangiocarcinoma 
related mortality does not diminish with early liver 
transplantation[19]. Due to the unpredictable natural 
history and lack of early predictors of cancer, there is no 
set guideline for surveillance of patients with PSC. Biliary 
tissue acquisition can be achieved by brush cytology 
and or intraductal biopsy (for histology using pediatric 
forceps) to distinguish benign from malignant strictures. 
Brush cytology being technically easy, safe and less 
time consuming is more commonly used[20]. The AASLD 
guidelines recommend performing the above to exclude 
superimposed malignancy prior to endoscopic therapy 
for dominant bile duct strictures[21]. A meta analysis by 
Navaneethan et al[7] demonstrated that biliary brush 
cytology has high specificity (97%) for the diagnosis 
of CCA, however the low sensitivity limited its role 
in detecting early CCA[22]. Most cases of malignant 
DS occur in the perihilar region and accessible to 
brush cytology[23]. Repeated brush cytology aids early 
detection of high grade dysplasia before manifest 
CCA, enabling pre-emptive liver transplantation[24]. A 
weighted scoring system, proposed by Witt et al[25], 
termed the Atypical Biliary Brushing Score (ABBS) 
helps to risk stratify the individuals with atypical brush 
cytology to identify those at high risk of CCA[25]. ABBS 
considers seven variables including age over 60, 
pancreatic mass as an indication, distal biliary stricture, 
CA 19-9 over 300 U/mL scoring one each, endoscopic 
impression of malignancy, common hepatic duct 
stricture and a definite diagnosis of PSC with the last 
three scoring two each. Patients with a score over 4 are 
considered to be at high risk of harboring malignancy 
despite atypical results on a biliary brush cytology[25]. 

There are now advanced techniques in cytology 
such as digital image analysis (DIA) and fluorescence 
in situ hybridization (FISH) that enhance the sensitivity 
and improves diagnostic yield of brush cytology, com­
pared with routine cytology[26-28]. DIA is a method 
by which microscopic images of a cell are quantified 
by digital conversion and computer analysis of the 
image feature[29]. FISH allows fluorescent labeling of 
DNA probes to target chromosomal regions to detect 
numerical or structural chromosomal abnormalities, 
such as trisomy or polysomy which suggest malignant 
process. The ability of FISH to detect polysomic cells 
from pancreatobiliary brushings puts it ahead of 
other pathological or imaging modalities in detecting 
CCA[30]. FISH of the cytologic specimen has significantly 
greater sensitivity than conventional cytology for 
the identification of CCA in patients with PSC, how­
ever it has lower specificity compared to biliary 
brushings[26,31]. Combining FISH with routine cytology 
can markedly improve the odds of detecting CCA 
at an early stage[30,32]. By identifying chromosomal 
abnormalities, DIA and FISH highly improve sensitivity 
while maintaining specificity. A prospective study from 
Mayo clinic revealed that composite DIA and FISH 

yielded 100% specificity and improved sensitivity by 
fivefold in indeterminate biliary strictures[27]. Many of 
these techniques once widely available should be used 
routinely.

Cholangioscopy
In recent years, peroral cholangioscopy as an adjunct 
to ERCP has gained popularity as it helps overcome 
diagnostic inaccuracies in biliary diseases, initially 
described by Chen and Pleskow[33]. In the management 
of challenging indeterminate biliary strictures, cholan­
gioscopy permits direct intra luminal view of the biliary 
tree, targeted tissue acquisition and allows endoscopic 
guidance for therapeutic interventions[34]. The dual 
operated cholangioscope, “mother-baby” system was 
the first to be introduced, however the “two scope 
system” was time consuming, expensive, had limited 
manoeuvrability, poor irrigation capacity, required 
two endoscopists, and was easily damaged[35,36] it is 
therefore seldom used in clinical practise. The single-
operator peroral cholangioscopy using SpyGlass direct 
visualization system appears to have overcome some 
of the limitations of the conventional peroral cho­
langioscopy. In addition to having two independent 
irrigation channels, this provides a 70-degree field of 
view, though the single use SpyBite forceps has only a 
maximum jaw separation of 4.1 mm. Hence, negative 
findings on the mini-forceps biopsy cannot exclude CCA 
owing to small sample obtained[37]. SpyGlass system 
was shown to have a lower complication rate, with 
a potential to become a diagnostic standard for the 
assessment of indeterminate biliary lesions with further 
refinements[38]. In a single center prospective study of 
thirty six patients with indeterminate biliary stricture, 
Ramchandani et al[36] from the Hyderabad group, 
showed that SpyBite had an overall accuracy of 82% 
in differentiating malignant from benign ductal lesions 
on an intention-to-treat analysis. The sensitivity of 
SpyGlass to obtain adequate tissue from indeterminate 
strictures could be upto 88%, especially when atleast 3 
bites are taken. Sensitivity of diagnosing CCA by visual 
impression is 78% and by biopsy alone is 49%[39].

Endoscopic ultrasound scan
Endoscopic ultrasound scan (EUS) is a safe, accurate 
and technically feasible approach for diagnosing extra­
hepatic PSC. Lutz et al[40] demonstrated it to be an 
efficient tool for confirming suspected PSC, which 
has eluded diagnosis by ERCP or other modalities. 
Sensitivity and specificity of EUS-FNA for evaluation of 
biliary strictures ranges from 43% to 86% and 95% 
to 100% respectively[40-42]. The specific sonographic 
features include duct wall thickening greater than 
1.5 mm, irregular CBD wall/caliber (change of wall 
thickness by ≥ 1 mm over 5 mm and caliber ≥ 2 
mm over 5 mm ductal length) and the presence of 
perihilar lymph nodes at least 1 cm diameter, with 
an EUS diagnosis of PSC when two or more of above 
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ENDOSCOPIC THERAPY
PSC is characterized by inflammation and fibrosis 
leading to bile duct strictures. DS is defined as stenosis 
with a diameter of 1.5 mm in the common bile duct or 1 
mm in the hepatic duct[21,56]. They develop in about forty 
percent of patients with PSC leading to significant biliary 
obstruction[57]. These predispose to stone formation, 
recurrent cholangitis and secondary biliary cirrhosis; 
also it may be a marker for underlying malignancy. 

Traditionally ERCP has been employed for the stone 
removal that is the main indication for biliary sphin­
cterotomy in PSC; balloon dilation via ERCP reduces 
stenosis thereby improving biliary flow and potentially 
preventing recurrent cholangitis[58,59]. Current therapy 
for stricture in PSC including balloon dilation, biliary 
stent placement and often a combination of both have 
become the mainstay of treatment, at least as a first 
line intervention[43,60]. Studies have established that 
repeated endoscopic therapy in patients with PSC is 
safe, the prognosis however worse in the subgroup of 
patients with dominant strictures at increased risk for 
development of cholangiocarcinoma[56]. 

An average of 3.46 ERCP’s were needed per patient 
over a 8 year follow up study, with an improved obser­
ved survival rate of 82.8% at 4 years compared to 
71.3% predicted survival (as per the Mayo Clinic natural 
history model)[58]. Endoscopic dilatation with short-term 
stenting is effective in benign dominant strictures and 
does not have predilection for malignant transformation 
or complications after transplantation[23]. Gotthardt et 
al[61] in a 20 year follow up of 171 patients have shown 
that repeated endoscopic therapy helps preserve a 
functioning common bile duct for many years, impro­
ving transplant free survival to 81% at 5 years and 
52% at 10 years after initial endoscopic therapy. In a 
small subset of patients with DS in the extra hepatic 
duct without signs of cirrhosis, resection or bypass 
surgery may be performed, especially when endoscopic 
treatment fails[62]. 

Biliary sphincterotomy done in PSC is often a 
limited one, to minimize the reflux of enteric contents 
and ascending cholangitis[63]. Sphincterotomy prior to 
stent placement minimizes the chance of post ERCP 
pancreatitis (PEP)[64]. Stricture dilation could also be 
done using tapered-tip dilators (Cotton graded dilator) 
over a guide wire as a stand-alone or in combination 
with balloon dilatation[65]. In difficult cases, where only 
the wire could be passed through, a screw-tip dilator 
(Soehendra screw) could be employed[66]. In high grade 
stenosis, a Terumo guide wire could be used, since 
it has the added advantage of a very flexible tip[63]. 
Following this, stiff dilatation upto 7F facilitates balloon 
dilatation upto a target of 24F in the common duct and 
18F in the hepatic ducts. Stiehl et al[57,67] have shown 
that even long segment stenosis (over 2 cm) of the 
common bile duct and shorter-segment intrahepatic 
stenosis within 2 cm of the hilum could be successfully 

criteria positive[43]. EUS enables refinement in disease 
detection and diminishes need for high risk invasive 
procedures[40]. In patients with a high index of suspicion 
of PSC with an inconclusive MRCP and EUS, core 
biopsy of the liver could be done safely in the same 
sitting (less than 1% risk of major complication), to 
look for small duct PSC and also to rule out cirrhosis, 
which would have prognostic implications[44-47]. 
Tumour seeding has been rarely reported with the 
FNA and hence some authorities advocate FNA of only 
suspicious lymph nodes[48]. Hence, we do not advocate 
EUS-FNA of the bile duct in a patient with suspected 
cholangiocarcinoma, who is a possible OLT candidate, 
until discussion at the tumor meeting with transplant 
surgeons. Direct biopsy using a cholangioscope would 
certainly be the preferred modality of tissue acquisition. 
EUS guided FNA has a significant role in diagnosing CCA 
when standard modalities are inconclusive, as it allows 
assessment and aspiration of malignant appearing 
lymph nodes[49,50]. 

Intraductal ultrasound 
Intraductal ultrasound (IDUS) utilises a standard 
duodenoscope to insert a high frequency ultrasound 
transducer over a wire into the biliary system under 
fluoroscopic guidance. IDUS allows visualisation of the 
wall layers of the biliary strictures thereby providing 
an estimate of the extend of potentially cancerous 
infiltration[51]. This information is valuable in deciding 
treatment options. IDUS as an adjunct to ERCP guided 
tissue sampling significantly enhances the ability to 
distinguish malignant from benign strictures, it however 
is not an efficient modality assessing lymph nodes 
associated with malignant strictures[52]. Biliary cannu­
lation with IDUS can be performed with ease, thereby 
avoiding the need for sphincterotomy; it provides 
detailed images of ductal and peri ductal tissues with 
high resolution. Additionally, when CCA is identified, 
IDUS may be employed for local staging in candidates 
prior to surgical resection[53].

Confocal laser endomicroscopy
Probe-based confocal laser endomicroscopy (pCLE) 
is a novel diagnostic technique that provides a virtual 
biopsy to facilitate subepithelial evaluation of the 
pancreatobiliary mucosa. It delivers microscopic informa­
tion in real time and also provides dynamic information 
such as blood flow, cellular architecture, contrast uptake 
and leakage[54]. 

In a small single centre study of pCLE, Heif et al[55], 
showed a high technical success rate in patients with 
PSC and DS. Sufficient visualization was achieved in 
95%, with sensitivity, specificity, positive predictive 
value and negative predictive values of 100%, 61.1%, 
22.2% and 100% respectively, in detecting neoplasia. 
If verified in larger prospective studies, this could be 
potentially utilized for risk stratification of dominant 
strictures in patients with PSC[55].
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decompress the non-atrophic lobe has been done in 
some centers especially in Japan, to bridge the gap to 
surgery[79]. 

Biliary complications can occur in as many as 10% 
to 35% of patients after orthotopic liver transplantation 
with PSC recurrence in around 10%[86-88]. The most 
common biliary complications after OLT include biliary 
strictures (anastomotic or ischemic), bile duct leaks, 
common bile duct stones, and biliary casts, sphincter 
of Oddi/ampullary muscle dysfunction/spasm and 
r-PSC. With the advances in biliary endoscopy, majority 
of the complications could be managed with ERCP 
using regular techniques and tools. ERCP directed 
brachytherapy for locoregional disease control in 
cholangiocarcinoma, using photodynamic therapy or 
radiofrequency ablation, is promising, though still in its 
early stages[89,90]. They have comparable efficacy for 
local disease control and safety profile. 

APPROACH TO THE PATIENT WITH 
SUSPECTED PSC
We recommend MRCP to be done as the initial diagnostic 
modality in suspected patients with PSC. ERCP with 
brush cytology and or biopsy, to date, continues to 
be the gold standard for diagnosis especially if the 
former is inconclusive, due to the surveillance and 
prognostic implications of making a correct and early 
diagnosis. EUS, IDUS and cholangioscopy could be 
utilized in the evaluation of patients, especially those 
with indeterminate dominant strictures, to get better 
cytologic yields to exclude early biliary dysplasia and 
cholangiocarcinoma. With further evidence and validation 
of EUS criteria for PSC, it might be done before ERCP 
in the diagnostic algorithm, especially considering its 
safety profile. Advancements in cytology including DIA 
and FISH should be considered to improve the yield, 
when ever available. The role of molecular markers 
and proteomics in diagnosis is still evolving. ERCP with 
repeated biliary dilatation with or without stenting is our 
current practice in management of benign strictures, in 
addition to routine use of antibiotic prophylaxis, as per 
BSG and ASGE recommendations. EUS guided biliary 
drainage procedures could be attempted in cases of 
failed SEMS deployment by ERCP for palliation of CCA. 
There is some evidence that endoscopic therapy could 
delay the need for orthotopic liver transplantation in 
patients with PSC. 

CONCLUSION
Endoscopy has a pivotal role in the diagnosis and 
management of the condition, both pre and post ortho­
topic liver transplantation. Advances in endoscopy 
(complimented by cross sectional imaging) and ancillary 
cytologic testing would enhance earlier diagnosis, 
facilitating a surveillance protocol that could be used, to 
improve survival rates by timely curative therapy.

treated endoscopically. 
Although controversial, there are interventional 

endoscopists, who advocate routine placement of one 
or more stents with frequent stent exchanges (every 
6 to 8 wk), after dilatation with any of the above 
modalities, to prevent the stricture from reforming 
immediately due to the underlying fibrosis and elas­
ticity[43]. International bodies like AASLD however, 
do not endorse this above practice, since there is no 
strong evidence demonstrating additional benefit of 
stenting over endoscopic dilatation[68]. Though results 
have been conflicting, there is evidence from a recent 
study in favour of additional stenting when clinically 
appropriate[68]. In cases of hilar strictures, it is preferable 
to gain access into both ducts first, as dilatation of one 
system somehow makes access to the other side more 
challenging[69]. 

Stents used in PSC could be either plastic or self-
expandable metallic stents (SEMS). Teflon (PTFE) 
stents are the most commonly used ones, with longer 
patency[70]. However, fully/partially covered SEMS 
(CSEMS) have also been used for management of 
dominant strictures, though there are no randomized 
trials to support this[71-73]. The possible reasons why 
SEMS has not become standard of care of dominant 
strictures in PSC, is the theoretical risk of ascending 
cholangitis in this high risk group due to the larger 
caliber of the metal stent, in addition to not being cost 
effective compared to plastic stents in this situation. This 
is in addition to the potential risk of cholecystitis from 
obstruction of the cystic duct (in individuals who have 
not undergone cholecystectomy) and of obstruction of 
bile flow from the other lobe of the liver in case of hilar 
lesions. 

Uncovered SEMS has been successfully used for 
palliation of inoperable CCA[56,74,75]. SEMS is preferred 
over plastic stents for patients with life expectancy 
over 3 mo[76]. For hilar strictures, stenting of one or 
both lobes and use of plastic stent or metallic stents 
continues to be debated, with ongoing research into 
the design of specifically tailored stents including cross 
wired stents and new plastic inside stent with thread (IT) 
stent[77-79]. 

EUS-guided palliation of malignant obstructive 
jaundice, when ERCP access fails has been gaining 
grounds and when expertise available replacing 
percutaneous drainage, since the latter is less appealing 
cosmetically with the external bag and inconvenient. 
This is mostly used for drainage of the obstructed left 
system (though there have been initial attempts to drain 
the right duct) using EUS-guided hepaticogastrostomy 
and of the main duct by a choledochoduodenostomy. 
Although technically feasible, the challenge is in the 
controlled deployment of the fully CSEMS, preferably in 
a single step, to minimize the risk of perforation, biliary 
peritonitis and stent migration[80-85]. These risks are 
minimized by the availability of lumen apposing metal 
stents. Endoscopic placement of nasobiliary drains to 
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Abstract
Gastrointestinal lymphomas represent up to 10% of 
gastrointestinal malignancies and about one third of non-
Hodgkin lymphomas. The most prominent histologies are 
mucosa-associated lymphoid tissue lymphoma and diffuse 
large B-cell lymphoma. However, the gastrointestinal 
tract can be the site of rarer lymphoma subtypes as a 
primary or secondary localization. Due to their rarity and 
the multifaceted histology, an endoscopic classification 
has not been validated yet. This review aims to analyze 
the endoscopic presentation of rare gastrointestinal 
lymphomas from disease diagnosis to follow-up, 
according to the involved site and lymphoma subtype. 
Existing, new and emerging endoscopic technologies 
have been examined. In particular, we investigated the 
diagnostic, prognostic and follow-up endoscopic features 
of T-cell and natural killer lymphomas, lymphomatous 
polyposis and mantle cell lymphoma, follicular lymphoma, 
plasma cell related disease, gastrointestinal lymphomas 
in immunodeficiency and Hodgkin’s lymphoma of 
the gastrointestinal tract. Contrarily to more frequent 
gastrointestinal lymphomas, data about rare lympho
mas are mostly extracted from case series and case 
reports. Due to the data paucity, a synergism between 
gastroenterologists and hematologists is required in 
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order to better manage the disease. Indeed, clinical 
and prognostic features are different from nodal and 
extranodal or the bone marrow (in case of plasma cell 
disease) counterpart. Therefore, the approach should 
be based on the knowledge of the peculiar behavior and 
natural history of disease.

Key words: Endoscopy; Lymphoma; Endosonography; 
Stomach; Intestine

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The gastrointestinal tract can be the site of 
rare lymphomas as a primary or secondary localization. 
Their endoscopic behavior has been scantily evaluated 
but is emerging as a useful tool with prognostic and 
therapeutic implications. T-cell lymphomas present 
mainly with ulcerative lesions, while B-cell lymphomas 
(follicular or mantle cell lymphomas) present as a 
duodenal mass or multiple polyposis. Plasma cell-
related disorders localize to the gastrointestinal tract, 
either as a neoplastic mass or as an amyloid deposition. 
Immunodeficits (primary or secondary) can lead 
to gastrointestinal localization of rare and seldom 
fatal high-grade lymphomas. More rarely, Hodgkin’s 
lymphoma localizes to the gastrointestinal tract with an 
uncertain impact on prognosis. 

Vetro C, Bonanno G, Giulietti G, Romano A, Conticello C, 
Chiarenza A, Spina P, Coppolino F, Cunsolo R, Di Raimondo F. 
Rare gastrointestinal lymphomas: the endoscopic investigation. 
World J Gastrointest Endosc 2015; 7(10): 928-949  Available 
from: URL: http://www.wjgnet.com/1948-5190/full/v7/i10/928.
htm  DOI: http://dx.doi.org/10.4253/wjge.v7.i10.928

INTRODUCTION AND MAIN SECTION OF 
THE WORK
Gastrointestinal (GI) lymphomas represent 5%-10% 
of primary GI malignancies and almost two third of 
extranodal non Hodgkin’s lymphomas (NHL), that in 
turn account for 24%-49% of all NHL[1,2]. The most 
common lymphomas are mucosa-associated lymphoid 
tissue (MALT) and diffuse large B-cell lymphoma 
(DLBCL), accounting for 70%-95% of GI lymphomas[3,4]. 
Apart from MALT and DLBCL, the GI tract can be 
the site of other lymphomas, either as a primary or 
secondary localization[5], and these lymphomas will 
be the subject of this report. The knowledge of their 
clinical and echo-endoscopic features would help in 
addressing clinical questions[3,6-8], sparing inappropriate 
evaluations[9-13]. Nonetheless, histology, together with 
immunohistochemistry and molecular biology, are 
mandatory for diagnosis[14]. 

While the endoscopic classification for MALT and 
DLBCL has been already validated[15,16], such an analysis 

on rare GI lymphomas is still under debate. In 2001 
and 2003, the Taiwanese[17] and the South Korean 
group[18] respectively published a 3/5 item classification 
of ileocolonic GI lymphomas. Table 1 shows patterns 
analyzed in both classifications. Basically, the endoscopic 
appearance is classified according to the presence 
and depth of ulcerations and of fungating lesions. To 
date, these were the only attempts to classify rare GI 
lymphomas. After that, Kim et al[19] investigated the 
endoscopic differences between B- and T-cell lymphomas 
of the colon and they observed that B-cell lymphomas 
occur more often as fungating or ulcerofungating 
lesions, while T-cell lymphomas more frequently have 
an ulcerative or ulceroinfiltrative pattern (Figure 1). 
Notwithstanding, a clear prognostic implication based 
on the endoscopic pattern has not been validated yet.

Newer techniques, i.e., capsule endoscopy (CE) and 
double-balloon enteroscopy (DBE), are emerging as 
useful tools in detecting small bowel tumors (15% of 
them represented by lymphomas)[3,20-22]. Surely both 
techniques can augment the endoscopic diagnostic 
field (especially for follicular lymphomas[21]). Moreover, 
spiral enteroscopy has been also evaluated as a tool for 
revealing GI lymphomas of the small intestine. Boudiaf 
et al[23] reported that 4 out of 14 patients affected by 
refractory celiac sprue developed a small bowel mass 
that was confirmed to be an enteropathy-associated 
T-cell lymphoma (EATL) by histological evaluation. 
Although less widespread, single-balloon enteroscopy 
has been used in the definition of small bowel lesions 
and recently it has been implemented with the water 
exchange method in order to improve the visualization 
of the lumen to better define and sample the lesion[24]. 
However, such deep diagnostic tools have not been 
validated for routine use in GI lymphoma staging and 
follow-up since they do not induce a treatment change. 
Thus, their application in gastric or colonic lymphomas 
has not been fully validated[25]. Differently, faced with 
T-cell lymphomas with a jejunal tropism, DBE can 
lead to a definitive diagnosis coupling the endoscopic 
investigation with the bioptic evaluation[26,27]. However, 
not many publications related to the usage of these 
techniques are available to date.

A particular consideration should be given to the 
role of endoscopic ultrasonography (EUS). Its role has 
gained more and more importance in MALT lymphomas 
since the locoregional staging of the disease has a great 
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Table 1  Endoscopic features of rare gastrointestinal 
lymphomas according to two classification systems

  Ref. Wang et al [18] Myung et al [17]

  No. of 
  patients

13 32

  Endoscopic 
  pattern

Mucosal - ulcerative   30.7% Fungating 39%
Mucosal - erosive   15.3% Ulcerative    6%

Polypoid      23% Infiltrative 14%
Massive      31% Ulcerofungating 31%

Ulceroinfiltrative 11%



impact on the treatment approach[6]. Regarding DLBCL, 
the locoregional extension has significant prognostic 
implications, although its role in treatment definition 
is still under discussion[3]. In contrast, few data are 
available in rare GI lymphomas. In particular, they are 
more frequently regarded as general diseases so that 
the locoregional extension is not always evaluated, with 
some reports indicating just the EUS pattern without 
any clinical implication. Exceptional cases have indicated 
the role of EUS in defining the limited extension of the 
disease, thus leading to an endoscopic resection of the 
mass [see the paragraph “Extramedullary Plasmacytoma 
(EMP) and Plasma Cell-related Diseases”]. That notwith
standing, EUS information is gathered only for describing 
the behavior of these lesions in most cases without any 
significant clinical impact.

Definitively, a proper staging for GI lymphomas 
will include[28]: (1) physical examination: evaluation of 
superficial lymph nodes and Waldeyer ring inspection; 
abdomen palpation in order to detect liver enlargement, 
splenomegaly and abdominal masses; (2) endoscopic 
ultrasonography that is the golden standard in defining 
the locoregional GI involvement since it is able to dis
tinguish the involvement of a specific layer and also of 
regional lymph nodes. However, as stated above, its 
role is under study and it is not strictly recommended 
in this setting; (3) computed tomography of the neck, 
chest and abdomen in order to detect involvement of 
nodes above and below the diaphragm and also other 
extranodal involvement not pertaining to the GI tract. 
In some cases, computed tomography can be of great 
help in defining the extension of a large bulky mass 
departing from the GI tract but exteriorizing outside 
the GI tract (see the paragraph “Plasma-cell related 
diseases”); (4) positron emission tomography is not 
generally indicated as a staging procedure, especially 
in MALT lymphomas, but it retains a role in defining 
the pre-treatment lymphomatous involvement and 
response to treatment; and (5) bone marrow biopsy: 
notwithstanding the low-grade, indolent diseases that 
tend to remain localized at the GI tract, bone marrow 
biopsy should be performed in order to exclude a 

marrow involvement that could influence treatment 
and follow-up management. However, the level of 
evidence on its utility is poor. A recent update of the 
staging recommendation in nodal lymphomas does not 
encourage the performance of bone marrow biopsy 
facing diffuse large B-cell lymphoma and Hodgkin’s 
lymphoma, but this strategy has not been evaluated 
specifically for GI lymphomas[29].

However, these are general guidelines adopted from 
MALT lymphoma since in more rare GI lymphomas 
these guidelines have not been fully validated.

The aim of the present review is to highlight macro
scopic features of rare GI lymphomas using endoscopy 
and related techniques. In particular, we will focus on 
T-cell lymphomas, lymphomatous polyposis (LP) and 
mantle cell lymphoma (MCL), follicular lymphoma (FL), 
plasma cell-related diseases, gastrointestinal lymphomas 
in immunodeficiency and Hodgkin’s lymphoma (HL). 
An outline on the endoscopic presentation will be given 
for the diagnostic aspect and follow-up assessment. As 
a whole, Table 2 summarizes the clinical and molecular 
characteristics and prognostic features of these 
lymphomas. 

T-cell and natural killer lymphomas
GI T-cell lymphomas are rare, representing about 5% 
of GI lymphomas[14,30,31]. However, the incidence varies 
according to the geographical zones. European studies 
reported that 1.3% of primary GI lymphomas are of 
T-cell origin[32], while groups from eastern countries 
reported 7%-15%[33,34], reaching 41% in other series of 
intestinal lymphomas[35].

Ulcerated lesions are the main endoscopic fea
tures[30,36-38]. The first definition of this disease was 
“ulcerative jejunitis” by Isaacson and Du, given the 
always present ulcerative pattern[14]. Usually, symptoms 
are related to malabsorption[14], although perforation[39] 
or intestinal bleeding[40] can occur. Incidentally, GI 
perforation or bleeding can occur in cases of nodal T-cell 
lymphomas independently from GI localization and are 
an infective etiology, reflecting the immune impairment 
that characterizes these lymphomas[41,42]. 
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Figure 1  Differences in endoscopic pattern between B-cell and T-cell lymphomas of the gastrointestinal tract. Data extrapolated from Kim et al[19] 2005. 
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Table 2  Table listing gastro-intestinal lymphoma with main gastro-intestinal organ involvement, typical presenting characteristics, 
typical immunophenotype and genotype and prognosis

  Lymphoma histotype Presenting 
characteristics

Main GI 
involvement

Main endoscopic 
pattern

Typical immunophenotype Typical genotype Prognosis

  T and NK   
  lymphomas

EATL Celiac patients 
with abdominal 

pain and 
small intestine 
obstruction/
perforation

Duodenum 
and 

jejunum

Multiple erosions 
and ulcers

CD3+, CD4-, CD8+/-, CD7+, 
CD5-, CD2+, TIA+, GrBPer+, 
CD30-/+, CD25-/+, CD56-/+, 

CD16-, CD57-, BCL6-, CD10-, 
EBV-, EMA-/+ 

TRB and TRG clonally 
rearranged

+9q31.3
-16q12.1

+1q32.2-q41
+5q34-q35.2

+8q24 (MYC)

Poor 

PTCL Poor 
performance 

status 

Stomach 
and 

duodenum

Ulcerative CD3+, CD4+, CD8-, CD7+, 
CD5+, CD2+, TIA-, GrBPer-, 

CD30-/+, CD25-, CD56-, 
CD16-, CD57-, BCL6-, CD10-, 

EBV-, EMA-

1TCR clonally 
rearranged

+7q/+8q/+17q/
+22q/-4q

-5q/-6q/-9p/-10q/-
12q/-13q

54% 
survival at 
five year

Poor in case 
of high IPI 
score and 

stage III-IV 
disease

Extranodal NK/T-cell 
lymphoma

Gastrointestinal 
bleeding and B 

symptoms

Small 
intestine

Multiple erosions 
and ulcers

cyCD3+, CD4-, CD8-/+, CD7-, 
CD5-, CD2+, TIA+, GrBPer+, 

CD30-, CD25-, CD56+, CD16-, 
CD57-, BCL6-, CD10-, EBV+, 

EMA-

TCR in germinal 
configuration

No specific 
cytogenetic studies on 
this specific subtype

Poor 
especially if 
perforation 

occurs

Adult T-cell leukemia/
lymphoma

Abdominal 
pain, diarrhea, 

general
fatigue, weight 

loss

No site 
preferences

Ulcers CD3+, CD4+, CD8-, CD7-, 
CD5+, CD2+, TIA-, GrBPer-, 

CD30-/+, CD25++, CD56-, 
CD16-, CD57-, BCL6-, CD10-, 

EBV-, EMA-

TCR clonally 
rearranged
Monoclonal 

integration of 
HTLV-1

Poor2

Good3

Indolent 
lympho-

prolipherative 
diseases of GI 

tract

T-LPD Dyspepsia and 
mild diarrhea

Small 
intestine 

and colon

Unremarkable/
friable or 

erythematous 
mucosa

CD3+, CD4-, CD8+, CD7+/-, 
CD5+/-, CD2+, TIA+/-, 

GrBPer-/+, CD30-, CD56-, 
EBV-

TCR-g monoclonal Indolent 
course

NK-cell 
enteropathy

Vague 
symptoms 

(dyspepsia)

Stomach 
and small 
intestine

Lesions exhibit 
superficial 

ulceration, flat 
elevations with 

central depression 
and are associated 
with edema and 
local hemorrhage

cCD3+, CD4-, CD8-, CD7+, 
CD5-, TIA+, GrBPer+, CD56+, 

EBV-

TRC polyclonal or 
oligoclonal

Indolent 
course

  Mantle cell lymphoma Vague 
symptoms 

(dyspepsia)

Colon Multiple 
polyposis, seldom 
with ulcerations

CD19+, CD20+, CD5+, 
CD10-, CD43+, sIg+, BCL6-, 
IRF4/MUM1-, Cyclin D1+

BCR rearranged
t(11;14)(q13;q32)

Negative 
impact on 
prognosis

  Follicular lymphoma Vague 
symptoms 

(dyspepsia)

Second 
part of 

duodenum

Whitish polyps CD19+, CD20+, CD5-, 
CD10+, CD43-, sIg+, BCL6+, 
IRF4/MUM1-/+, Cyclin D1-, 

a4b7+

BCR rearranged
t( 14:18)(q32:q2 1)

Good

  Extramedullary plasmacytoma Alarm 
symptoms and 

obstruction

Stomach Infiltrating mass Plasmacells expressing 
CD79a+, CD38+, CD19-, 
CD138+, CD56+, usually 

CD20-

BCR rearranged
t(11;14)(q32;q13)

Poor

  PTLD Alarm 
symptoms

Colon Rubbery 
erythematous or 

ulcerated

Similar to DLBCL
and Burkitt’s lymphoma
CD19+, CD20+, CD5-/+, 
CD10-/+, CD43-/+, sIg+/-, 

BCL6-/+, IRF4/MUM1-/+, 
Cyclin D1-

Monoclonal BCR Poor 
median 
survival 

6 mo

  Plasmablastic lymphoma Alarm 
symptoms

Stomach Large masses 
and exophitic 

processes

CD79a+, CD138+, CD38+, 
IRF4/MUM1, CD45-, CD20, 

PAX5-, CD56-

Clonal IgH chain 
gene rearranqement

Poor

  Hodgkin’s lymphoma Obstruction Colon Protruding mass CD30+, CD15+, CD45-, 
CD20-, CD79a-, PAX5+, Ig-, 
OCT2-, BOB1-, CD3-, CD2-, 

CD5-, ALK-

Clonal 
immunoglobulin

 gene rearrangeme 
nts

Prognostic 
impact not 

known

1Estrapolated from nodal counterpart but not explored in Primary GI lymphoma; 2ATLL acute and lymphoma types; 3ATLL chronic and smoldering types. TCR: 
T-cell receptor; BCR: B-cell receptor; EATL: Entheropathy–associated T-cell lymphoma; PTCL: Perypheral T-cell lymphoma; T-LPD: T-cell lymph-prolipferative 
disease; NK: Natural killer; DLBCL: Diffuse Large B-cell lymphoma; PTLD: Post-transplantation lymph-proliferative disease; GI: Gastro-intestinal.

Vetro C et al . Endoscopy in rare GI lymphomas



mo[56]. 
The exact incidence and lymphoma risk in celiac 

patients is still a debated issue[57]. Some studies indicate 
a 200-fold increased risk of developing EATL compared 
to the general population[58,59]. According to other studies, 
the risk of developing non-Hodgkin’s lymphomas in celiac 
patients appears to be 6-fold higher than in the general 
population and this risk assumes a downward trend 
over years[60]. Nonetheless, it appears clear that the 
occurrence of complications in celiac patients, although 
infrequent, is an event that negatively impacts on 
patient survival[61]. In fact, the occurrence of intestinal 
perforation in a patient affected by celiac disease should 
lead to suspicion of lymphoma. 

Usually, EATL patients tend to have a poorer perfor
mance status than B-cell lymphomas (even though 
tends to be localized), independent of the stage. Fever 
and diarrhea are the most frequent symptoms[44]. The 
duodenum and jejunum are the most involved sites, 
with secondary involvement of the gross intestine in 
14% of cases[44]. The diagnosis of the disease in some 
cases is difficult since neoplastic lymphocytes can be 
present in a context of an inflammatory background. 

Endoscopic features are aspecific, with multiple 
erosions and ulcers[31]. Nodularity and thickened folds 
can be seen at DBE[26,27]. Strictures and masses are 
less common[62]. In some cases, macroscopic findings 
together with the occurrence of an intense inflammatory 
reaction can lead to a mistaken diagnosis of Crohn’s 
disease (CD)[31,63]. However, although it is not a general 
rule, CD ulcers are transversal, while, in the presence of 
T-cell lymphoma, ulcers are longitudinal[63]. 

Peripheral T-cell lymphomas and extranodal NK/T-cell 
lymphoma
Peripheral T-cell lymphomas (PTCL) and NK lymphomas 
are more frequent in South America and Asia. These 
entities are distinct from other GI T-cell lymphomas by 
morphological and immunohistochemistry criteria[62] 
and should be diagnosed when other more frequent 
T-cell lymphomas are excluded[48]. Korean and Japanese 
series indicated that these are the most frequent 
GI T-cell lymphoma subtype, accounting for 40% of 
primary T-cell GI lymphomas HTLV-1 negative[64]. PTCL 
arises frequently in extranodal sites, especially at the 
skin. However, the involvement of the gastrointestinal 
tract is a severe prognostic factor[65,66]. The stomach and 
duodenum accounts for 60% of GI localizations[52]. The 
most frequent findings are ulcerative (46% of cases), 
infiltrative (9%), ulceroinfiltrative (18%), ulcerofungating 
(18%) and erosive (9%)[52]. Multiple polyposis can also 
be detected[67]. In the literature, there are two reports 
indicating the involvement by T-cell lymphomas in the 
ileocolonic anastomosis for a previously resected right 
colon, presenting with polypoid lesions[68] or ulcerative 
lesions[69].

Extranodal NK/T-cell lymphoma usually arises in 
nasal cavities and rarely affects the GI tract. A strict 
relationship exists between ENKTCL and EBV infection, 

Guidelines suggest that diagnostic work-up and 
follow-up should be done in synergism between hema
tologists and gastroenterologists in order to better 
define the staging and the treatment needed and to 
ensure the best nutritional guidance (evidence level III 
grade B)[43].

In a study from the German group, the most fre
quent histotype of intestinal lymphoma was T-cell 
lymphomas[44]. The most commonly involved organs 
are the duodenum and jejunum, followed by the ileum 
and colon. Less frequent is the involvement of the 
stomach[45], also as part of composite lymphoma[46], i.e., 
lymphoma with B- and T-cells origin. Regarding gastric 
involvement, in 30% of cases there is localization in the 
upper part of the stomach, in 20% the localization is 
in the middle part and diffuse in 40% of cases[47]. Due 
to the fact that the prognosis and treatment strategy 
depends on the lymphoma histotype, bioptic evaluation 
is a mandatory step. In addition, each subtype pre
sents peculiar endoscopic behaviors that can drive 
diagnosis and treatment. GI T-cell lymphomas typically 
have a mature phenotype, while acute types of T-cell 
neoplasms do not classically involve the GI tract[48].

According to the 2008 WHO classification of hema­
tological malignancies, the most prevalent histotypes 
are[48,49]: (1) enteropathy-associated T-cell lymphomas 
(EATL) (distinguished in type I and II); (2) peripheral 
T-cell lymphomas and extranodal natural killer (NK)/
T-cell lymphoma; and (3) adult T-cell leukemia/
lymphoma (ATLL).

In addition, very rare cases have been reported 
(mostly as singular events) of colorectal T-cell prolym
phocytic leukemia/lymphoma[50] or anaplastic T-cell 
lymphoma (ALCL) ALK+[51] or ALK-[52]. Distinct entities 
not described in the WHO classification are indolent 
T-cell/NK diseases that will also be taken into account. 

Although EUS findings are not usually reported 
except in peculiar cases, submucosal hypoechogenic 
lesions destroying the involved layer would be the main 
pattern[53]. Another proof of the sub-mucosal origin of 
the tumor is given by narrow band imaging that is able 
to show intact gastric pits elevated from the underlying 
mass[51]. Very rare and unusual is the GI involvement in 
Sezary syndrome where, despite unremarkable gastric 
mucosa, EUS can show the hyperechogenic submucosa 
layer at giant fold level[54]. 

Enteropathy-associated T-cell lymphoma
EATL can be divided into two forms[14]. The first vari
ant is characterized by features of celiac disease 
with abdominal pain and small intestine obstruction/
perforation. Usually there is a large mass with massive 
necrosis, while the neighboring mucosa shows villous 
atrophy and crypt hyperplasia as in typical enteropathy. 
Type II exhibits villous atrophy in the context of tumor 
mass with normal intestinal mucosa in uninvolved sites. 
Contrarily to type I EATL, type II EATL does not progress 
from undiagnosed or refractory celiac disease[14,55]. 
Prognosis is poor with a median overall survival of 7-10 
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of cases of gastric involvement[47]. Single or multiple 
yellow-whitish polyposis of the first or second loop 
are more frequent in the duodenum[49] and multiple 
polyposis is the recurrent lesion in cases of colon 
involvement[84]. Although a single or multiple polyps 
are the most frequent lesions, flat ulcerations/erosions 
can also be present[84]. Red flat or elevated lesions in 
the rectum have been also documented[85,86]. Rarely, 
there is the involvement of the ileum, where polyps are 
the main features[87]. It should be underlined that GI 
lesions are not always monotone but can be variegated. 
For examples, case reports indicate the occurrence of 
protruding masses with normal or eroded mucosa at 
the stomach and the occurrence of flat granular, friable 
lesions that bled on contact with mucosa at the colon[88] 
or reddish irregular flat lesions at the esophagus[89]. 

Narrow band imaging is able to document irregular 
microvascular architecture, dilated and destroyed 
gastric pits and dense aggregations between the pits 
with variegated irregular nuclei without interglandular 
infiltration (reflecting the absence of lymphoepithelial 
lesions)[90]. 

Indolent lymph-proliferative diseases of the GI tract
A new category of T-cell GI lymphoproliferative disease, 
namely T-cell lymphoproliferative disease (T-LPD), 
has been recently introduced[91]. The indolent course 
is the main clinical hallmark while this entity has been 
previously treated and managed as PTCL. Noteworthy, 
the etiology of the disease is unknown, although 
many patients present with a history of inflammatory 
bowel disease (IBD). Basically, the clinical picture is 
dyspepsia and mild diarrhea, while endoscopic features 
can vary from unremarkable mucosa to erythema. 
The small intestine and colon are the most frequently 
involved sites, followed by the oral cavity, stomach 
and esophagus. Usually, the gastric mucosa is normal 
despite a disease localization, while the duodenum can 
show thickened folds and an irregular pattern. In the 
colon, the occurrence of friable mucosa, erythematous 
mucosa and small polyps can be seen. Ulcerations are 
not described. At immunohistochemistry, lymphoid cells 
have a cytotoxic phenotype (CD8+; CD4-; TIA+), clonal 
T-cell receptor (TCR) gene rearrangements, do not form 
masses, do not invade the intestinal crypts and do not 
cover the full thickness of the bowel[91]. Additionally, 
the lymphoid infiltrate is limited to the mucosa and 
sub-mucosa. The molecular study for TCR can show 
a monoclonal rearrangement of TCR-γ chain[91]. The 
recognition of this disease has many therapeutic 
implications since aggressive chemotherapy is excessive 
and an immunosuppressive treatment is virtually 
sufficient. 

Indolent CD4+ T-cell lymphoma has also been 
described and shows a good outcome and survival 
despite a persistence after immunomodulatory drug-
based treatment[92]. Rarely, gastric mucosa can 
show multiple nodularities[93]. However, a clinical 
and endoscopic follow-up of these lesions is always 

with almost 70% of cases positive for Epstein–Barr 
virus-encoded small RNAs (EBER) detection[70]. The 
small intestine is the most involved organ, while the 
stomach is rarely involved[71]. The endoscopic pattern in 
the majority of cases is given by multifocal ulcers[72-75] 
and infiltrative lesions[52]. Sometimes the ulceration 
leads to intestine perforation and acute peritonitis (60% 
of the total complications)[52]. Additionally, perforation 
is more frequent in the infiltrative pattern compared to 
the non-infiltrative. Fungating lesions are not usually 
reported[76]. The most involved organ is the small 
intestine[77,78] and/or colon[72,76] (depending on the 
case series), followed by the small intestine, rectum 
and stomach[72]. However, the location at the GI tract 
does not seem to affect the prognosis[77]. Interestingly, 
since the perforation usually leads to the development 
of peritonitis, the Lugano staging system has been 
applied, resulting in the advanced stage of the disease 
being a prognostic factor at multivariate analysis[72]. Due 
to the high risk of perforation, many patients undergo 
surgery as a pre-emptive or curative strategy, rarely for 
diagnosis[79]. However, according to Kim et al[77], patients 
undergoing surgery followed by chemo/radiotherapy 
would show a better OS. However, as the authors 
themselves stated, this benefit would be ascribed to 
the fact that patients undergoing surgery had a better 
performance status and more limited disease which 
would have affected the outcome. Similarly, as Hong et 
al[78] reported in a multivariate analysis, surgery ensures 
a better survival compared to chemotherapy. Therefore, 
an appropriate locoregional staging is also useful to 
tailor treatment. 

Adult T-cell leukemia/lymphoma
As for EATL, ATLL tends to present with ulcers with 
aggressive behavior. This is a specific variant of peri
pheral T-cell lymphoma that recognizes the HTLV-1 virus 
as an etiological agent[48]. This variant is mainly found 
in endemic areas of Japan[64]. In about one third of 
ATLL cases, GI involvement is secondary to a systemic 
disease[49]. According to the first data by Suzumiya, 
the stomach is involved in 40% of cases and the small 
and large intestine in 38% and 34% respectively[80]. 
Although four types of ATLL have been depicted (i.e., 
smoldering, chronic, lymphoma, acute), no endoscopic 
pattern has been related to a peculiar histotype. 
HTLV-1 infection has no role in determining the macro
scopic features[47]. Noteworthy, the detection of GI 
involvement has a prognostic impact[49], representing 
the aggressiveness of the disease[43]. In fact, smoldering 
or chronic ATLL subtypes do not typically show GI 
involvement[81]. However, primary GI smoldering ATLL 
have been described and show long term disease-free 
survival after chemotherapy[82]. Gastric involvement 
can be enhanced by Helicobacter pylori infection that 
creates an inflammatory state able to lead lymphocytes 
(also malignant) to migrate into gastric wall through the 
expression of specific adhesion molecules[83].

An ulcerative pattern is present in more than half 
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originate from the mantle zone of the lymphoid follicle of 
the mucosa-associated lymphoid tissue[106]. Additionally, 
this fact justifies the augmented frequency in the small 
intestine (rich in lymphatic tissue) compared to other 
GI tract sites. Additionally, multiple tumors or different 
kinds of lymphomas can be simultaneously present in 
a context of LP[107]. Therefore, the biopsy of more than 
one polyp and of different types of lesions is always 
advisable[108,109]. Additionally, it must be underlined 
that although the occurrence of multiple polyposis in 
a patient with nodal lymphoma is not a criterion to 
absolutely define the involvement of the GI tract, the 
histological evaluation is always mandatory[110].

Typical lymphoma presenting with LP is MCL[14,111], 
although other tumors can show this feature[98-100,112-114]. 
Among 37 case reports of LP since 2000[67,84,98-100,103,112-142], 
MCL was indeed the most frequent disease (more than 
50% of cases) (Figure 2). The most involved site was 
the colon (Figure 3). In the case series by Saito et al[143], 
regarding patients affected by MALT lymphomas or MCL 
at the ileal site, it was underlined that LP was the most 
frequent presentation of MCL and the least common 
lesion in MALT lymphomas (Figure 4). 

MCL can locate at the GI tract secondary to the 
generalized disease[102] and, although only 25% of 
patients with nodal mantle cell lymphoma suffer GI 
symptoms, 77%-88% have a localization at the gross 
intestine and 43%-77% in the upper GI tract, also in 
the absence of macroscopic lesions[14] (Figure 5). LP is 
the most frequent endoscopic pattern although other 
endoscopic features can be present[144], for example, 
a granular pattern associated with polyps (Figure 6) 
or ulcerated polyps[145] or masses[146]. In addition, the 
endoscopic pattern varies according to the part of the GI 
tract involved (Figure 7). EUS has been applied in this 
setting, giving the possibility of identifying submucosal 
lesions[115]. MCL appears echo-poor, usually departing 
from the second layer and remaining confined to the GI 
wall (Figure 8)[115,147,148]. In some cases, the diagnosis of 
MCL could be incidental during the endoscopic definition 
of gastric bleeding caused by gastric ulcers[149]. 

Contrarily to GI follicular lymphoma (discussed 
below), the GI tract involvement by MCL assumes a 
great prognostic implication and is useful to monitor 
patients after the treatment[14,101]. Indeed, the occur
rence of LP designates a median survival of 3-4 
years[14,101]. Due to the fact that the small intestine can 
be also involved by the tumor, the performance of CE or 
DBE would be advisable in order to correctly stage the 
patient and assess the follow-up evaluations[116,117].

Although the disease presentation has been well 
studied, there are no data about the management of 
LP during follow-up assessment. Our opinion is that 
endoscopic evaluation with mapping biopsies should 
be performed in these patients since in some cases the 
presence of aspecific abnormalities during follow-up 
can lead to the finding of lymphoma reappearance[146], 
sometimes many years after complete remission[103,119].

advisable[93], also for the risk of progression in the long 
term[92]. 

Similarly to T-LPD, NK cells can also give rise to 
an indolent form of lymphoid infiltrate in the context 
of the GI tract, i.e., NK-cell enteropathy[94]. Usually 
the symptoms are vague and the GI lesions can be 
present in the stomach (more frequently), duodenum, 
small intestine and colon. At endoscopy, these lesions 
exhibit superficial ulceration, flat elevations with central 
depression and are associated with edema and local 
hemorrhage. Usually these ulcers are 1 cm in diameter 
and the surrounding mucosa is not abnormal. This 
disease is distinct from ENKTL since gastric involvement 
in the latter is really infrequent (and if present, 
the localization is not limited to the stomach) and 
EBER is positive. In addition, in the presence of NK-
enteropathy, the epithelium can be invaded, showing 
a lymphoepithelial-like lesion[95]. Moreover, contrarily 
to T-LPD, the TCR rearrangement is polyclonal or 
oligoclonal[94].

Lymphomatous polyposis and mantle cell lymphoma
The pioneering study by Cornes et al[96] in 1961 first 
reported the term “lymphomatous polyposis (LP)”. It 
is defined as the presence of diffuse proliferation of 
monotonous small-to-intermediate sized lymphocytes 
presenting as multiple polypoid tumors from 2 mm to 
several centimeters in different GI sites. Although the 
preferred site is the small intestine[14], other sites can 
be involved alone or at the same time[97-104]. Actually, 
LP is present in 4%-9% of all GI lymphomas[14], more 
frequently in western than eastern countries[105]. B-cell 
lymphomas are more frequent than T-cell lymphomas 
and this is due to the fact that histologically these polyps 
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Figure 2  Pie chart describing the distribution of lymphomatous polyposis 
as a presenting gastrointestinal feature in gastrointestinal non-Hodgkin’s 
lymphomas according to histotype. SLL: Small lymphocytic lymphoma; PBL: 
Plasmablastic B-cell lymphoma; DLBCL: Diffuse large B-cell lymphoma; MCL: 
Mantle cell lymphoma.
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found[30,101,150,158,161,162]. Interestingly, in the series of 48 
patients with GI FL reported by Yanai et al[163], it was 
found that the LP was the most frequent endoscopic 
feature (more than 50% of cases), followed by polypoid 
or ulcerative lesions (Figure 10).

Recently, high-definition endoscopy, as well as 
magnifying endoscopy (ME), has been used to describe 
the surface microstructures of GI FL, such as enlarged 
whitish villi and tiny whitish depositions and an irregular 
microvascular pattern[164,165]. This fact indicates that the 
tumor is of non-epithelial origin and usually reflects the 
formation of lymphoid follicles[164,166-169]. EUS has not 
been widely applied. A few reports have indicated that 
the echoendoscopic pattern is given by second and third 
layer thickening, dotted by hypoechogenic nodules[170].

Capsule endoscopy and double-balloon enteroscopy 
are useful in the definition of small intestine involvement 
in a non-invasive way. The typical picture is a whitish 
submucosal elevation presenting as nodules or polyps[21], 
usually multifocal[171,172]. However, the limitation is the 
inability to perform a biopsy that is postponed until the 
enteroscopy and the risk of retention in cases of stenosis 
(unusual in cases of GI-FL). 

Nodal spread is rare and GI FL tends to be localized 
in the gastrointestinal tract (stage IE according to Ann 
Arbor staging system)[173] and to have an indolent 
course[152,174]. However, transformation to aggressive 
lymphoma has been documented[175]. Different from 
other form of lymphomas, the GI involvement is not 
an adverse prognostic factor[176]. Lymphoma grading 
is low in the majority of cases, while in the nodal 
counterpart grade I-II FL is documented in 1 case out of 
10[173]. Furthermore, in contrast to nodal FL, these cells 
do not acquire additional mutations and this justifies 
the absence of grade 3 GI FL and the very low rate of 
transformation[173,175].

Treatment strategies are not uniform, although GI 
FL are treated more frequently compared to the nodal 
counterpart[177]. Different case series have demonstrated 
that a watch and wait approach is as useful as the 
pharmacological approach, except for relieving clinical 
symptoms[163,178-180]. However, case series differ greatly 

Follicular Lymphoma
GI FL is a rare entity, representing up to 3.6% of all 
GI NHL[150,151]. Primary GI FL was recognized as an his
tological variant of FL in the 2008 WHO classification 
of hematopoietic tumors[152]. Sites most frequently 
involved are the duodenum (55.6% of cases)[101], in 
particular the second part[152], and the terminal ileum 
(33.3% of cases)[151,153]. Since positron emission tomo
graphy and computed tomography have low sensi
tivity and specificity[154] in catching small intestine 
involvement, CE and DBE have acquired more and more 
importance[155,156]. Indeed, these techniques have shown 
that the small bowel can be involved in 70%-83% of 
cases[157,158], even in cases of duodenal lymphoma[152]. 

To date, a clear endoscopic classification of GI-FL has 
not been done, as for GI MALT lymphomas. However, 
Yamamoto et al[151], reviewing 249 GI-FL cases, reported 
a reliable endoscopic classification of the disease. Whitish 
polyps usually up to 2 mm[151,153] and/or white granules-
nodular aggregates, with or without ulceration of the 
mucosa layer (Figure 9), are the typical endoscopic 
pattern[150,159,160]. This can be unifocal or multifocal and 
is mainly present in intestinal FL. A large mass with or 
without ulceration is less frequent and in half of cases 
can be associated with multifocal whitish polyps. The 
latter is the most frequent endoscopic pattern of primary 
gastric FL. Multiple lymphomatous polyposis can also be 
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Figure 3  Pie chart describing the most involved gastrointestinal site in 
lymphomatous polyposis.
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Figure 4  Frequency of lymphomatous polyposis at ileum in mucosa-
associated lymphoid tissue lymphoma and mantle cell lymphoma. 
Adapted from Saito et al[143], 2005.
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urrences, the effectiveness of chemoimmunotherapy or 
immunotherapy alone would render these procedures 
less practical in patient management. However, since no 
clear data exists regarding survival and quality of life in 
dependence of small bowel involvement, clinician choice 
is the only way to proceed.

That notwithstanding, the diagnostic suspicion based 
on the endoscopic features, together with the patient 
history, is fundamental in addressing the pathological 
diagnosis. Indeed, in almost 20% of cases, FL can be 
misdiagnosed by endoscopic biopsy evaluation[182]. 
Therefore, multiple biopsies would be necessary. In 
particular, biopsies of the peripheral mucosa would 
be more informative than biopsies from the erosion/
ulceration since the probability of catching necrotic 
tissue decreases significantly.

in identifying the correct treatment approach to be 
applied. Surgical resection is not recommended and 
chemoimmunotherapy is preferred[151,171]. It must also 
be considered that the introduction of anti CD20 antibo
dies has augmented the survival rate and in some 
series localized/low-grade GI FL have been treated 
with anti CD20 monoclonal antibody alone, without 
chemotherapy[151]. 

It is debatable whether CE and/or DBE are truly 
useful. Indeed, no studies have demonstrated that 
the detection of small bowel involvement (especially if 
duodenal lymphoma is present) would have changed 
the treatment needed. Surely, these procedures would 
change the treatment strategy in cases of radiation or 
surgical treatment and are needed in cases of obscure 
gastrointestinal bleeding[172,181]. Apart from these occ
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A B
Figure 6  Endoscopy stomach: Granular pattern of the 
fundus and body of the stomach (A) and polyps in the 
antrum (B). 

Figure 7  Endoscopic lesions in mantle cell lymphomas 
according to the gastric and intestinal localization. Adapted 
from Iwamuro et al[144], 2010.

Figure 8  Endoscopic ultrasonography (radial scanning): Marked thickening of the muscularis propria and increased wall thickness (12 mm) in the angulus 
(A); antrum (B); body (C).
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demarcated, flat, yellow-whitish mucosal changes[188] or 
nodular lesion with central umbilication[189]. Endoscopic 
appearance as diffusely thickened mucosal folds 
simulating linitis plastica is rare[190]. Sometimes, large 
ulcerations can be seen[191,192]. However, the gastric 
mucosa can appear normal, while the extramural growth 
is incredibly vast (Figure 11). EUS could be of great 
help in defining the disease extension that appears as a 
large echo-poor mass infiltrating surrounding organs[186]. 
However, sometimes EUS can be useful to detect 
limited gastric wall involvement and in these cases, an 
endoscopic resection of the mass can be performed, 
resulting in safety for the patient and effective in the 
treatment of the disease[188,193,194]. Alternatively, patients 
with localized disease can be treated with radiation 
treatment[190,195]. 

Small intestine involvement is generally primary 
with a benign course. These lesions can be explored 
by enteroscopy and/or capsule endoscopy[196], paying 
attention to the cases in which obstructions or retention 
are expected. Differential diagnosis is other cases of 

EMP and plasma cell-related diseases
EMP belongs to a precise type of lymphoid malignancies, 
i.e., plasma cell neoplasms, representing 3%-4% of 
cases[183]. It is important to distinguish this subtype from 
lymphomas with plasmacytic differentiation, particularly 
MALT lymphomas[48]. The upper respiratory tract is the 
most involved organ (almost 80% of cases), while GI 
localization is rare[48]. Among these cases, the stomach 
is the most involved site, followed by the liver, colon and 
the small intestine (duodenum, jejunum and ileum)[184]. 

Usually, gastric localization is secondary to a plasma 
cell myeloma (PCM) and often emerges through a clone 
selection process. Indeed, multiple myeloma treatment 
itself can select a particular chemoresistant PC clone 
able to migrate at extra-nodal organs. In these cases, 
an accurate endoscopic investigation is critical for the 
diagnostic assessment and disease monitoring[185]. Due 
to the strict relationship with plasma cell myeloma, the 
clinical course is poor. The most frequent endoscopic 
finding consists of an infiltrating mass or masses in 
the stomach and/or the duodenum[186,187] or well-
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Figure 9  Ileoscopy revealing the presence of hyperemic mucosa with whitish polypoid nodularity. The subsequent diagnosis was a grade 2A follicular 
lymphoma.

Figure 10  Endoscopic features of follicular gastrointestinal lymphomas. Adapted from Yanai et al[163], 2011. 
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conditions mainly determine the arising of lymphomas: 
human immunodeficiency virus (HIV) infection with 
the correlated acquired immunodeficiency syndrome 
(AIDS) and post-transplant immunosuppression. In 
both conditions, the GI tract is the most involved 
site[206]. Apart from HIV and PTLD, common variable 
immunodeficiency (CVID) has been associated with the 
development of gastrointestinal NHL, although this is a 
very rare finding[207,208].

In HIV patients, the rate of GI lymphomas was 
higher in the pre-HAART era before 1996[209] and the 
risk of gastric NHL was 353-fold compared with normal 
subjects, with aggressive lymphomas the most prevalent 
feature[59]. In cases of AIDS-related lymphoma, the GI 
tract is involved in 20% to 50% of cases[206,210]. However, 
the decrease of GI lymphoma incidence has not been 
as high as in central nervous system lymphomas[209]. 
A recent analysis of 243 HIV patients performed at 
the University of Sao Paolo revealed an incidence of 
gastric NHL of 2.5%[211]. Co-infection with EBV and/or 
CMV would complicate the prognosis[212], although the 
occurrence of viral infection is less pathogenetically 
important compared to PTLD[206]. The main histologies 
are B-cell lymphomas (67%) (DLBCL, Burkitt lymphoma, 
MALT lymphoma)[213], while T-cell lymphomas are less 
frequent (33%)[209] and other types of hematological 
malignancies are anecdotal[214,215]. In 5%-10% of cases, 
cMyc rearrangement is present and confers a poor 
prognosis[212]. Additionally, the prompt recognition of 
this lymphoma subtype has a great impact in patient 
management since the presenting symptoms are usually 
alarm symptoms in about half of patients. However, in 
the majority of patients, the lymphoma is diagnosed at 
Ann Arbor stage III-IV[206]. The most frequent endoscopic 
features are multifocal ulcerations, followed by polypoid 
or a bulky mass together with bloody spots[206,212]. The 
most involved sites are the stomach and duodenum[216], 
followed by the small bowel and colon-rectum (Figure 
12)[211]. However, unusual presentations can be seen 
more commonly than in immunocompetent patients[206]. 
At narrow-band, a honeycomb-like pattern is present 
without irregularity in the microvasculature[212]. The 
localization can also be perirectal and in these cases, 

sub-mucosal masses in the small intestine, as reported 
by Lopes da Silva[196]. Colon involvement appears 
more frequently as stricture[197,198], in some cases 
difficult to differentiate from colon adenocarcinoma[199], 
returning to the differential diagnosis of sub-mucosal 
tumors[193]. Rarely it can determine rectal bleeding[200]. 
The localization at the rectum appears as a mild 
granularity as well as a reddish, protruded lesion[201]. 
Usually these lesions disappear after treatment and this 
is a confirmation of treatment efficacy[186], although 
mucosal atrophy and non-specific inflammation can be 
reinstated[195]. 

Apart from EMP, other plasma cell-related dis
orders can involve the GI tract. This is due to the 
production of amyloid protein in AL amyloidosis (light 
chain amyloidosis)[187]. The most involved organ is 
the small intestine. In some cases the amyloid deposi
tion is synchronous with EMP[187,193,195] or other GI 
lymphomas[202]. Usually, the amyloid protein in AL 
amyloidosis involves the submucosa and the muscularis 
mucosae, resulting in thickened folds and valvulae 
conniventes and polypoid lesions in the GI tract. The 
typical deposition of AL amyloid proteins result in pseudo-
obstruction, constipation and mechanical obstruction 
as the main symptoms[203]. Intestinal bleeding can also 
occur[204] and if this event occurs in a patient with multiple 
myeloma, the occurrence of aspecific elevated lesions 
at the endoscopic evaluations should lead to suspicion 
of systemic amyloidosis. More rarely, submucosal 
hematoma, ulcers and hemorrhagic bullous colitis can 
be seen[205]. On the other hand, nodularity, fine granular 
appearance and mucosal friability are more frequent 
in other types of amyloidosis, i.e., AA amyloidosis 
(amyloidosis secondary to systemic disorders). This is 
due to the deposit of amyloid proteins into the lamina 
propria with impaired absorption and subsequent 
diarrhea[203]. 

Immunodeficiency and GI lymphomas
Immunodeficiency is defined as a state of impaired 
function of the immune system that can be congenital, 
acquired or iatrogenic. The reduced immune-surveillance 
can determine an augmented rate of lymphomas. Two 

938 August 10, 2015|Volume 7|Issue 10|WJGE|www.wjgnet.com

Figure 11  Extra-medullary plasmacytoma with gastric localization arising after treatment for multiple myeloma. A: Gastroscopy resulted negative for tumor 
detection; B: CT scan analysis of the upper abdomen showing a bulky mass departing from the stomach.
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involved organ is the colon, followed by the small 
intestine and stomach[223]. However, the recognition of 
symptoms together with the patient history is of great 
help in driving the diagnosis. Additionally, endoscopic 
procedures are essential in order to follow the course of 
disease[225], also valid in the long-term[226]. Interestingly, 
early stage PTLD can be safely removed endoscopically 
and this would be a valid approach in the treatment of 
localized PTLD[224]. 

Plasmablastic lymphoma (PBL) is a rare and agg
ressive type of lymphoma characterized at histological 
evaluation by the presence of large immunoblasts with 
plasmacytic differentiation with an high replication 
index[227]. Usually, this lymphoma arises in the oral cavity 
in HIV-infected patients and in the literature there are 
few cases of GI localization (Table 4)[228-237]. The stomach 
is the most involved site (about 50% of cases), followed 
by the small intestine, anal region, cecum, colon and 
esophagus[237]. Large masses and exophytic processes 
are the main endoscopic appearance in the stomach 
and anal region. Intestinal localization is extremely 
rare and when present, the endoscopic appearance is 
of multiple nodularity[227]. Moreover, PBL can also arise 
in immunocompetent patients with ulcerated lesions 
at the stomach[236]. These patients are normally older 
than HIV+ patients, tend to present with GI localizations 
more that HIV+ patients and have a worse overall 
survival[236,237]. 

Additionally, CD has also been linked to the develop
ment of lymphomas of the gastrointestinal tract. 
Most of them are of B origin, comprising DLBCL and 
HL, although T-cell lymphomas can also arise. In the 
recent report by Kappelman et al[238], patients with 
CD showed a greater risk of developing hematological 
malignancies compared to the general population. 
This study confirmed the previous report by Askling et 
al[239], also showing an augmented rate of hematological 
malignancies compared to the general population and 
10% of developed lymphomas were T-type. Probably, 
it would be related to the state of immunosuppression 
leading to infection of lymphotropic and oncogenic 
viruses, but the specific mechanism is still to be 
clarified. This predisposition seems to be unrelated to 
immunosuppressive treatment. In this setting, anti-
TNFα treatment has been related to development of 
hepatosplenic T-cell lymphoma[240]. However, two years 
later, a meta-analysis by Siegel et al[241] indicated that 

EUS-guided fine needle biopsy would be a valid tool 
for diagnosis given the high grade nature of this kind 
of lymphomas[217]. Noteworthy, EUS appearance is of 
a hypoechoic poorly defined mass[217] and is important 
for the locoregional staging[206]. Prognosis is poor with 
a median survival of 6 mo and a rate of complete 
remission less than 40%[211]. Prognosis is also impaired 
by the occurrence of opportunistic infections[210]. Extre
mely suggestive is the development of EBV-related 
DLBCL in patients suffering other types of lymphomas 
that induce a state of immunosuppression, such as 
AITL[218]. In these peculiar cases, the outcome is really 
poor and alarm symptoms and perforation can occur 
with fatal implications[218]. 

GI lymphomas are also more frequent in solid organ 
transplant recipients, particularly after renal, heart and 
small bowel transplantation, encompassing the spectrum 
of PTLD (Table 3). The pathogenetic events seem to 
be different compared to HIV-related lymphomas 
since in this kind of lymphomas, Epstein-Barr virus re-
activation due to immunosuppressants plays a pivotal 
role[219]. Apart from negative EBV serology prior to 
transplantation, length of immunosuppression is an 
overt risk factor[220,221]. EBV-positive lymphomas arise 
earlier than EBV-negative lymphomas[221]. In adults, 
the majority of cases arises over 12 mo from trans
plantation[222], at a median of 36 mo[223]. A second 
peak is after 5-10 years[206]. Median overall survival is 
8 years and the principal histotype is B-cell lymphoma, 
although lymphomas of T-cell origin can also be present. 
Noteworthy, the GI tract is involved in one third of 
cases. Endoscopy is of great help in establishing the 
diagnosis. Especially in small bowel transplantation, 
endoscopic follow-up has gained a pivotal role in 
defining the transplant-related complications, including 
the onset of PTLD[224]. Typically, lesions are raised, 
rubbery, erythematous or ulcerated[222,225,226]. The most 
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  Transplant Prevalence

  Bone marrow 0.50%
  Liver 1%-2%
  Kidney 0.7%-4%
  Heart 2%-10%
  Small bowel up to 30%

Table 3  Prevalence of gastrointestinal lymphomas among 
transplant recipients according to transplanted organ

The data extracted from Heise[206], 2010.
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Figure 12  Frequency of the involved gastrointestinal tract in human 
immunodeficiency virus-related gastrointestinal lymphomas. Adapted from 
Heise[206], 2010.
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histological presentation can resemble IBD, that in turn 
is seldom associated with colonic HL[244,250]. Additionally, 
immunodeficiency is a risk factor[251], although this 
type of lymphoma can also arise in immunocompetent 
patients[247]. 

Recently, a new entity has been proposed, i.e., 
‘‘EBV-associated mucocutaneous ulcer” (EBVMCU)[252]. 
This disease subtype resembles HL but there are 
peculiar clinical and histological differences. Indeed, 
the presence of ‘‘plasmacytoid’’ apoptotic cells and the 
confinement to mucosa and sub-mucosal layers are 
the histological hallmark that can lead to a differential 
diagnosis from cHL. However, EBV infection is always 
present, as in GI-HL. 

CONCLUSION
Endoscopic features of GI lymphomas are variegated 
encompassing ulcers, erosions, polyps and so on. It is a 
fascinating matter of study for both hematologists and 
gastroenterologists. As stated in guidelines, a synergism 
between these two figures is fundamental. This is due to 
the lack of data and the fact that information regarding 
rare GI lymphomas are extrapolated from case series or 

immunosuppressive treatment is not a risk factor for 
the development of NHL in CD patients. However, it 
is still a matter of discussion since the augmented 
incidence of GI lymphomas in these patients is related 
to the more intensive examinations. Moreover, the 
histological evaluation is a crucial point since the inflam­
matory background can lead to a false positive result. 
That notwithstanding, anti-TNFα treatment seems to 
be safe regarding the incidence of NHL and should not 
be regarded as a risk factor. Therefore, more epide
miological studies will be needed in order to better 
define the link between CD and GI lymphomas.

Hodgkin’s lymphoma
Lymphomatous GI involvement in HL appears as a 
stricture (Figure 13) or ulceration[242-245]. The abundant 
lymphoid tissue present at this site renders it one of the 
most involved regions[246]. HL rarely presents as a colonic 
localization (almost 1%-3% of extra-nodal HL cases[247] 
and less than 5% of gastrointestinal lymphomas[243]) and 
the prognostic impact is still obscure. Mixed-cellularity 
subtype is the most common feature[248]. As for the 
nodal counterpart, the inflammatory background is a 
key feature of HL[249]. In some cases, the endoscopic and 
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Figure 13  Exophytic erythematous circumferential non-ulcerated mass determining a stenosis of the ileocecal region. The mass arises from the deep layer 
and the mucosa presents reddish areas suggestive for lymphomatous infiltration of the cecum.

  Manuscript Year localization Endoscopic appearance HIV 

  Pruneri et al[230] 1998 Stomach Large polypoid mass -
  Colomo et al[231] 2004 Anal region Mass +
  Dong et al[232] 2005 GI tract Not reported +

Small Intestine Not reported +
  Tavora et al[228] 2006 Anal region Not reported +

Anal region Exophytic mass +
  Taddesse-Heath et al[233] 2010 Small intestine/colon (2 cases) Not reported +
  Brahmania et al[234] 2011 Ano-rectal junction Hypervascular cauliflower-like mass -
  Mihaljevic et al[235] 2012 Stomach Not reported -
  Hashimoto et al[236] 2012 Stomach Not reported -
  Chapman-Fredricks et al[229] 2012 Stomach Not reported +
  Luria et al[237] 2014 Anal region Mass +

Sigma Mass -
Small bowel Not reported -

Ileum Not reported -

Table 4  Reports of gastrointestinal plasmablastic lymphoma from 1998

HIV: Human immunodeficiency virus; GI: Gastrointestinal.
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case reports. Actually, the scientific community is gaining 
more and more knowledge about the recognition and 
management of these lymphomas, with the creation of 
proper guidelines for specific lymphoma subtypes. In this 
setting, the collection of different case series and their 
analysis will assume a pivotal role in drawing general 
guidance on disease characterization. Certainly, as has 
emerged in the manuscript, the management of these 
lymphomas is different from the nodal or medullary 
counterparts and a proper understanding of the 
endoscopic features together with clinical and histological 
characteristics is crucial for better management of 
patients, with the ultimate goal of improving clinical 
outcome and quality of life for patients.
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Abstract
Familial adenomatous polyposis (FAP) is a hereditary 
disorder caused by Adenomatous Polyposis Gene 
mutations that lead to the development of colorectal 
polyps with great malignant risk throughout life. More
over, numerous extracolonic manifestations incorporate 
different clinical features to produce varied individual 
phenotypes. Among them, the occurrence of duodenal 
adenomatous polyps is considered an almost inevitable 
event, and their incidence rates increase as a patient’s 
age advances. Although the majority of patients exhibit 
different grades of duodenal adenomatosis as they 
age, only a small proportion (1%-5%) of patients will 
ultimately develop duodenal carcinoma. Within this 
context, the aim of the present study was to review 
the data regarding the epidemiology, classification, 
genetic features, endoscopic features, carcinogenesis, 
surveillance and management of duodenal polyps in 
patients with FAP. 

Key words: Familial adenomatous polyposis; Adenoma; 
Duodenum; Surveillance; Endoscopy; Digestive system
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Core tip: The development of duodenal adenomas is 
considered a very common and important extracolonic 
manifestation in patients with familial adenomatous 
polyposis. Results from recently published studies 
have indicated the need for life-long surveillance of 
patients presenting with this condition due to a risk 
of malignization, especially in patients with severe 
adenomatosis. The present study discusses the incidence, 
endoscopic features and management of duodenal 
adenomas and reviews the published data regarding 
cancer prevention and surveillance.

Campos FG, Sulbaran M, Safatle-Ribeiro AV, Martinez CAR. 

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4253/wjge.v7.i10.950

World J Gastrointest Endosc  2015 August 10; 7(10): 950-959
ISSN 1948-5190 (online)

© 2015 Baishideng Publishing Group Inc. All rights reserved.



Duodenal adenoma surveillance in patients with familial 
adenomatous polyposis. World J Gastrointest Endosc 2015; 
7(10): 950-959  Available from: URL: http://www.wjgnet.
com/1948-5190/full/v7/i10/950.htm  DOI: http://dx.doi.
org/10.4253/wjge.v7.i10.950

INTRODUCTION
Familial adenomatous polyposis (FAP) is an inherited 
autosomal dominant syndrome that is caused by 
germline mutations in one copy of the adenomatous 
polyposis coli (APC) gene. These mutations lead to the 
development of a variable number of colorectal polyps 
during the second and third decade of life[1,2]. APC is 
a tumor suppressor gene that is located on the long 
arm of chromosome 5 (5q21-22) and is composed of 
15 exons. Exons 1-14 are small compared to the large 
exon 15, which has 6571 base pairs and accounts for 
over 70% of the coding portion of the gene[3,4]. 

As the disease is associated with an almost 100% 
risk of developing colorectal cancer (CRC) in untreated 
patients, prophylactic colectomy is considered the 
cornerstone of FAP management[1,5]. Performing a 
proctocolectomy before a patient reaches adulthood is 
associated with a substantial reduction in the incidence 
of CRC and a better prognosis. Consequently, the 
extracolonic manifestations (ECM) of the disease 
have been reported to lead to a relative increase in 
death[6]. Survival effects associated with screening and 
prophylactic surgery, life expectancy remains lower than 
that observed in the general population[7,8]. 

The majority of ECM have little clinical significance, 
but some of them may cause serious complications and 
even lead to death[9-11]. The majority of FAP patients 
(over 70%) present with some level of ECM during 
the course of the disease, such as cutaneous lesions 
(lipomas, fibromas, sebaceous and epidermoid cysts), 
desmoids tumors, osteomas, dental abnormalities, 
congenital hypertrophy of retinal pigment epithelium 
lesions (CHRPE) or upper-gastrointestinal polyps[1]. 
Moreover, patients with PAF are also at an increased 
risk for several malignancies, including hepatoblastoma, 
pancreatic, thyroid, biliary-tree, brain and duodenal 
cancers[12]. 

Gastric fundic gland polyps, gastric adenomas, 
duodenal adenomas and carcinoma represent the most 
common upper digestive lesions that are diagnosed in 
FAP patients (Figure 1)[13,14]. As they are an important 
potential cause of morbidity in FAP patients, duodenal 
polyps require diagnosis, follow-up and preventive 
measures to avoid carcinogenesis. Thus, the aim of 
the present study was to review the data regarding 
the epidemiology, classification, genetic features, 
endoscopic features, carcinogenesis, surveillance and 
management of duodenal polyps in patients with FAP.

CHARACTERIZATION OF DUODENAL 
POLYPS IN FAP
Historical aspects
After the colon and rectum, the duodenum is the 
second most common site of polyp development in 
patients with FAP[12-14]. The existence of gastric and 
duodenal polyps in these patients was established 
more than a century ago, and Cabot described the first 
case of duodenal cancer in 1935[12-17]. In a different 
study, it was found that a considerable number of 
stomach and duodenum polyps develop at an early 
age in the majority of pediatric patients, which led to 
the recommendation of periodic screening of the upper 
gastrointestinal in the 1960s[18]. The malignant potential 
of duodenal lesions was gradually established over 
the next decade, primarily following the introduction 
of flexible endoscopes during the 1970s[18-21]. During 
the 1970s and 1980s, numerous additional studies 
described high numbers of gastroduodenal polyps 
being identified during endoscopic screenings, providing 
definitive support for the inclusion of upper digestive 
endoscopy during routine evaluation and surveillance of 
FAP patients[22,23].

Epidemiology
Duodenal adenomas tend to occur approximately 15 
years after the appearance of colonic adenomas[20,21,24]. 
Duodenal adenomas have been found in 30%-92% 
of FAP patients, with a lifetime risk approaching 
100%[7,14,22-24]. The frequency of detecting duodenal 
adenomas in FAP patients may vary depending on 
endoscopic technique and the method of tissue samp
ling[7,23-27]. Employing side-viewing endoscopes and 
random biopsies, exceptional detection rates of 70% and 
above may be achieved for duodenal and periampullary 
adenomas[22,26,28]. Biopsies of periampullary regions 
and duodenal papilla revealed numerous microadeno
mas that were not detected in normal duodenal 
mucosa[22,26,27]. 

Polyp distribution and histology
The macroscopic appearance of duodenal adenomas 
in patients with FAP varies widely[21,29-31]. These lesions 
are usually white, numerous and sessile flat. Due to 
their small size, they may easily be missed or even 
entirely overlooked during upper endoscopy. With the 
aid of chromoscopic techniques, such as sprinkling 
indigo-carmine or methylene blue over the mucosa, 
the number of detected polyps may increase considera
bly. In any given patient, using such techniques can 
identify anywhere from no visible microadenomas to 
the existence of over 100 microadenomas of varying 
diameters (1-10 mm)[7,21,22]. The use of side-viewing 
endoscopes may eventually enable the detection of a 
prominent papilla of Vater within a solitary adenoma 
(Figure 2).

The distribution pattern throughout the duodenum 
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and the upper part of the small bowel reveals that the 
majority of polyps are found in clusters around and 
mainly distal to the ampulla of Vater (second and third 
part of the duodenum)[32,33]. 

In 1989, Spigelman et al[22] proposed a five-stage 
classification (0-IV) system to evaluate polyp severity 
that has become widely adopted. Classification is 
based on points that are accumulated according to 
the number, size, histology and dysplasia of polyps. 
Following this, disease stages are categorized as mild (I), 
moderate (II), or severe (III and IV) (Table 1). 

Previous reports have indicated that approximately 
70%-80% of FAP patients have stage II or III duodenal 
disease and 20%-30% have stage I or IV disease[22,33] 

(Figure 3). In a retrospective Swedish study that eva
luated 180 patients with FAP, 134 (74%) of the pati
ents exhibited duodenal adenomas, of which only 
14 (7.8%) were classified as stage IV periampullary 
adenomas. The authors estimated a time course of 7.1 
(range: 5.3-9.8) years for the development of stage 
IV periampullary adenomas from normal duodenum. 
Periampullary adenocarcinomas were diagnosed in 5 
(2.7%) patients, of whom 3 had a previous diagnosis of 
stage IV disease based on endoscopic screening and 2 
had less severe periampullary adenomatosis[34]. 

In an interesting, large multicentric study that 
analyzed 368 upper endoscopies, Bülow et al[14] 

detected duodenal polyps in 228 (61.9%) patients, 
with adenomas in 209 (91%) and normal mucosa in 19 
(9%). Moreover, random duodenal biopsies revealed 
adenomatous tissue in 28 patients who did not have 
visible polyps at endoscopy. Based on Spigelman 
classification, 34%, 15%, 27%, 17% and 7% of patients 
had stage I, II, III, IV and V disease, respectively. Two 
of the patients in this series presented with duodenal 
carcinoma during screening. The estimated cumulative 
lifetime risks were 88% for duodenal adenomatosis and 
35% for stage IV disease. The authors also measured 
a cumulative cancer incidence of 18% at 75 years of 
age. Groves et al[33] followed 99 patients over a course 
of 10 years and reported a progression in the incidence 
of stage IV disease from 9.6% to 14% in patients 
with a mean age of 42 years. These prospective 
studies showed that adenomas progress slowly in the 
duodenum and that adenomatosis is usually diagnosed 
at a premalignant stage.

In addition to the above, it must be emphasized 
that although Spigelman classification correlates well 
with duodenal cancer risk, it focuses primarily on non-
ampullary duodenal disease. Therefore, a separate 
evaluation of ampullary disease is required to establish 
an accurate individual risk assessment[35].

Duodenal carcinogenesis and cancer risk
The distribution of adenomas within the duodenum 
probably reflects the exposure of duodenal mucosa 
to bile acids, suggesting a role for these compounds 
in duodenal carcinogenesis[22]. Duodenal cancer is 
one of the two leading causes of death (the other 
being desmoid tumors) in patients with FAP after 
they receive prophylactic colectomy[10,12]. When com
pared to the general population (in whom duodenal 
carcinoma is rare), the relative risks of developing 
duodenal adenocarcinoma and ampullary carcinoma 
were respectively 331 and 124 times higher in FAP 
patients[36]. Similarly, another study estimated these 
risks as being 100- to 330-fold higher[27]. The absolute 
lifetime risk was estimated to be approximately 
3%-5%[32-35].

In contrast to colorectal polyps, duodenal polyps 
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Figure 1  Endoscopic view showing a stage II disease (10-20 small duodenal adenomas with tubular histology) in A, and a large papilla lesion which 
biopsy revealed a well-moderated carcinoma in B.

Figure 2  Detection of a prominent papilla of Vater with a solitary adenoma 
with the help of a side-viewing endoscope.
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increases with size, location (ampullary) and adenoma
tosis severity[35,52]. Thus, between the existence of 
an almost 100% lifetime risk of developing duodenal 
adenomatosis and the cumulative incidence rates of 
Spigelman stage IV disease and carcinoma (4% to 
10%), there is a clear need for careful follow-up and 
surveillance of this population[14,52-54]. 

Improving prognosis through early detection of 
neoplastic changes is the basis for endoscopic surveil
lance, and decision analysis has shown that surveillance 
increases life expectancy by seven months[40]. Moreover, 
a surveillance program that was based on endoscopic/
histological findings and associated with early diagnosis 
and resection of cancer was shown to improve the 
prognosis of selected patients[55].

How much and how often?
Adequate evaluation of the duodenum can be obtained 
with the use of frontal and side viewing (lateral) endo
scopes, which facilitate evaluation of the Vater Papilla. 
Additionally, indigo carmine chromoendoscopy and 
electronic imaging techniques may improve the efficacy 
of detecting lesions. As periampullary carcinomas 
represent a leading cause of death in FAP patients, 
biopsies of this region should be performed regardless 
of whether mucosa appears normal, as approximately 
7.6% of patients with normal endoscopic results exhibit 
adenomatous tissue on random biopsy[10,14,33].

When to begin surveillance of FAP patients is a 
controversial issue, with some clinicians supporting that 
surveillance begin when FAP is diagnosed and others 
proposing that it should not begin until patients reach 
25-30 years in age, as a diagnosis of duodenal cancer 
before age 30 is rare[12,33,56,57]. Post-baseline evaluations 
should be planned according to Spigelman disease 
stage. This classification is widely accepted as the best 
option for stratifying the risk of duodenal cancer[54]. 
Surveillance is the most advantageous in stage IV 
patients, as their risk of duodenal carcinoma ranges 
from 7%-36% compared to non-stage IV patients, who 
have an overall risk of 5%.

Although published recommendations differ, in 

do not inevitably transform into cancer[14]. Dysplastic 
duodenal polyps in FAP patients generally occur 10-20 
years after the development of colorectal polyps, and 
the risk of malignant transformation ranges from 1% to 
5%[14,33,37,38]. 

Stage IV patients have the greatest risk of deve
loping duodenal cancer, with rates of 7%-36% having 
been described in 7.6- to 10-year follow-up periods[14,33]. 
Alternatively, this risk is low (0.7%) among stage 0 
to stage III patients[12] . Mortality rates from duodenal 
cancer vary from 1.7% to 8.2%[10,39-43]. 

Genotype-phenotype correlation
Several genotype-phenotype correlations have been 
described for colonic polyposis and ECM in FAP patients, 
including those related to CHRPE and desmoids[44-46]. 
Aside from the identification of genetic hot spots that 
are associated with the severity of duodenal adenoma
tosis, a genotype-phenotype correlation for the disease 
has not been well defined[12,47].

In a study conducted by Friedl et al[48], no correlation 
was detected between the locations of mutations 
and the severity of duodenal polyposis. Conversely, 
Soravia et al[49] described severe duodenal polyposis 
in patients with 5’ mutations. Additional reports have 
suggested that mutations in the central part of the APC 
gene and in exon 15 (particularly distal to codon 1400) 
may predispose an individual to a severe duodenal 
phenotype[50].

SURVEILLANCE AND MANAGEMENT 
Why is surveillance necessary?
In patients with FAP, small bowel polyps are predominantly 
found in the duodenum and ampulla, although they may 
also develop in ileostomies and ileal pouches[51]. Within 
the duodenum, the cumulative incidence of polyp 
development increases with age (65% at 38 years and 
90%-95% by 70 years)[14]. 

Recognition of the problem is essential toward 
establishing recommendations for surveillance of the 
upper gastrointestinal tract. The risk of malignancy 
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Figure 3  Endoscopic aspect of a stage I patient exhibiting 3 adenomatous-tubular polyps with low-grade dysplasia (left); on the right, one may observe a 
6 mm tubulo-villous polyp with severe dysplasia, along with other smaller adenomas diagnosed in another patient (stage IV disease).
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hemostasis using different tools may reduce the risks of 
bleeding, pancreatitis and perforation. Another possible 
advantage of endoscopic treatment is the postponement 
of major operations such as duodenopancreatectomy. 
Although polipectomy or polyp destruction in stage 
II and stage III patients may be useful, long-term 
results have demonstrated adenoma recurrence rates 
of 50%-100%, and complications are not rare[26,49,65]. 
Thus, endoscopy generally does not affect disease 
course and follow-up remains necessary. 

In this context, low-risk lesions (small, tubular, low-
grade adenomas) should be biopsied and observed. 
Conversely, high-risk lesions (adenomas greater 
than 1 cm and those with villous patterns or high-
grade dysplasia) may be treated via transduodenal 
resection[61]. Endoscopic or surgical ampullectomy 
should be used on lesions that have developed in the 
ampulla of Vater (mainly those with severe dysplasia, 
Tis or T1), despite the associated morbidity[66].

Patients with large stage III polyps (or stage IV, 
for which surgical treatment is not appropriate) may 
be candidates for endoscopic polipectomy. The use of 
general anesthesia may optimize therapeutic maneu
vers by allowing the introduction of front and lateral 
endoscopes to evaluate the papilla, and third and 
fourth portions of duodenum. Such a strategy aims to 
avoid progression to stage IV disease, as this results in 
a greater risk (1 in 3 patients) of duodenal cancer[33]. 
The management of stage IV patients with desmoids 
disease, unfavorable clinical conditions or diffuse 
involvement of duodenal mucosa remains a significant 
problem.

Surgical treatment 
Surgical management includes local procedures (duo
denotomy with polypectomy and/or ampullectomy), 

general, early stage patients are advised to undergo 
endoscopy either every 4-5 years (stages 0-I) or 
every 3-5 years (stage II)[33,57-60]. In stage II patients, 
Groves et al[33] have suggested that endoscopic 
therapy include endoscopic mucosal resection (EMR). 
However, the above intervals may be reduced to 1-3 
years for patients with mild polyposis (stage III) or 
to 6-12 mo for patients with severe polyposis, large 
adenomas or dysplasia[12,14,58]. It has been suggested 
that stage III patients undergo EMR to reduce duodenal 
adenomatosis[33,57]. As one third of stage IV patients 
may experience malignant transformation if they 
are not treated, these patients should also undergo 
endoscopic ultrasonography and computed tomography 
for staging during initial evaluation[14,61].

For patients with periampullary lesions, a different 
protocol has been proposed due to the greater associ
ated risks[35,62]. This protocol recommends that patients 
with ampullary polyposis should be examined annually, 
irrespective of disease severity in other regions of 
the duodenum. Progression of the disease may be 
evaluated with magnetic resonance imaging and/or 
endoscopic ultrasound.

The majority of large studies have shown that 
the risk of advanced duodenal adenomatosis (stage 
IV) increases with age. Bulow et al[63] found a 52% 
cumulative risk at 70 years, which was similar to the 
50% risk reported by Saurin et al[14] and the 20%-30% 
risk found by studies conducted in Sweden and Fin
land[14,34,63,64] . 

Therefore, endoscopic surveillance programs should 
be performed according to the following published 
recommendations (Table 2).

Endoscopic treatment
Ideally, treatment should include complete removal 
or destruction of adenomas and minimal morbid risk. 
Endoscopic management may be performed with 
standard polipectomy and local ablation techniques 
(thermal ablation, argon plasma coagulation or 
photodynamic therapy)[12,35]. Endoscopic therapy with 
argon plasma coagulation and Nd-YAG lasers has been 
attempted with varying results.

The plaque-like morphology of the majority of 
duodenal adenomas may pose some technical diffi
culties in performing endoscopic polipectomy, and 
new techniques of mucosal elevation/resection and 
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  Spigelman 
  stage

Suggested interval 
(yr) to next 

duodenoscopy

Conservative 
therapy

Surgical 
treatment

  0
  (0 points)

4
(maximum 5 yr)

No No

  I 
  (1-4 points)

3
(maximum 5 yr)

No No

  II 
  (5-6 points)

2-3 Chemoprevention 
with or without 

endoscopic 
therapy

No

  III 
  (7-8 points)

6-12
(maximum 1-2 yr)

Chemoprevention 
with or without 

endoscopic 
therapy1

Acceptable

  IV 
  (9-12 ponits)

6-12
(maximum 1-2 yr)

Endoscopic 
therapy and 
endoscopic 

ultrasonography

Duodenectomy 
with pancreas/

pylorus 
preservation

Table 2 Recommendations for surveillance and management 
of duodenal polyposis in familial adenomatous polyposis 
patients[11,12,28]

1Consider endoscopy general anesthesia.

Table 1  Spigelman classification for duodenal polyposis in 
patients with familial adenomatous polyposis

  Criterion Points

1 2 3
  Polyp number 1-4 5-20 > 20
  Polyp size (mm) 1-4 5-10 > 10
  Histology Tubular Tubulo-villous Villous
  Dysplasia Mild Moderate Severe
  Stage 0: 0 points; stage I: 1-4 points; stage II: 5-6 points; stage III: 7-8 
  points; stage IV: 9-12 points
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sulindac and of the selective COX-2 inhibitors celecoxib 
and rofecoxib may be beneficial when duodenal 
polyposis develops by inducing polyposis regression or 
stabilization. 

Studies using sulindac have revealed the drug to 
have a statistically significant effect on small (2 mm) 
duodenal polyps, whereas larger (> 3 mm) polyps were 
unaffected[76,77]. In a different study, the administration 
of 300 mg/d of sulindac for 10 mo resulted in a 30% 
discontinuation rate due to side effects and no regression 
of polyps; furthermore, three patients developed large 
polyps and one developed an infiltrating carcinoma while 
on this drug[78]. 

In a large randomized trial, the use of celecoxib 
resulted in a 14%-31% reduction in the regions of 
the duodenum that were affected by adenomatosis 
and therefore this drug may be recommended as 
a therapeutic alternative to patients with moderate 
adenomatosis[33,79]. However, the promising use of coxibs 
in chemoprevention must be weighed against their 
potential cardiovascular and renal side effects[80,81]. In 
addition to the fact that celecoxib may delay worsening 
of polyposis, there have not been sufficient long-term 
results or evidence from controlled studies on cancer 
protection to routinely recommend these agents during 
follow-up[14,51,58].

In conclusion, although they may reduce the progres
sion and even lead to regression of small adenomas, 
the role of NSAIDs and other compounds in duodenal 
polyposis regression remains unclear, and thus far 
the results have primarily been ambiguous[12]. The 
evidence must prove to be reproducible, and potential 
cardiovascular and renal side effects, in addition to the 
risk of gastrointestinal bleeding, must be taken into 
account[24]. Moreover, duodenal adenomas are less likely 
to degenerate compared to colonic polyps, and they 
also appear to be less responsive to chemoprevention 
with NSAIDs[12,82]. 

To date, no medical therapy has demonstrated long-
term effectiveness and safety in the management of 
duodenal adenomatosis. There has been a single report 
indicating an apparent disappearance of duodenal 
polyposis in a patient who was treated with FOLFOX 
chemotherapy for an ileal pouch adenocarcinoma[83].

As dietary chemoprevention has shown no effective 
results, a new line of interventions focus on the role of 
the estrogen receptor (ER) in reducing polyp numbers 
and sizes, based on the supposed preventive effects of 
CRC. In an interesting study, Calabrese et al[84] evaluated 
whether dietary supplementation with phytoestrogens, 
which are selective agonists of the estrogen receptor, 
was able to prevent the progression of duodenal 
polyps. They demonstrated that short-term (90 d) 
supplementation with Eviendep® in FAP patients with 
recurrent adenomas in the duodenal mucosa resulted in 
a 32% reduction of polyp numbers and 51% reduction 
in polyp size. 

This study clearly demonstrates that researches with 
FAP patients will always have a lead role in the testing 

pancreas- and pylorus-sparing duodenectomies, and 
pancreatico-duodenectomy (Whipple’s operation). The 
specific choice of which procedure to use appears to be 
related to technical expertise, local features (size and 
site of polyp) and disease severity. In the final analysis, 
the morbidity and mortality of these procedures must 
be weighed against the risk of developing duodenal 
adenocarcinoma. 

Whereas radical resection is the obvious option 
for patients with carcinomas, a prophylactic operation 
(pancreas and pylorus sparing duodenectomy) to avoid 
cancer is also justified in cases of severe adenomatosis 
(Spigelman IV) or after a failed attempt at local resection 
(endoscopic or surgical)[33,67]. Even patients with stage 
III polyposis have been considered for surgery[49,68,69]. 
However, no randomized studies to help guide surgical 
selection have been published thus far. 

Duodenotomy with local resection may be indicated 
in selected patients who present with one or two 
dominant duodenal lesions and in whom endoscopic 
resection would be considered dangerous. In a recent 
review on this subject, Brosens et al[12] indicated that this 
approach might be useful for delaying major procedures 
in young patients. Otherwise, high recurrence rates have 
been reported after local surgical resection, similarly 
to what occurs after endoscopic resection. Moreover, 
patients who have previously undergone prophylactic 
colectomy and present with desmoids tumors have 
a significant risk of developing complications from 
duodenectomy[37,57]. 

Pancreatico-duodenectomy remains a last resort 
for advanced duodenal and ampullary adenomatosis, 
despite the risks of this complex procedure and the 
possibility of inducing desmoid tumor formation[58].

Pharmacological treatment
Chemoprevention is defined as the use of pharma
ceutical drugs, natural agents or dietary supplements 
to reduce the incidence or delay the onset of diseases, 
including cancer[70]. In FAP patients, the colorectum, 
ileal pouch and duodenum represent the most clinically 
relevant sites of carcinogenesis[71]. Consequently, 
FAP patients constitute an ideal group for assessing 
the efficacy of various chemopreventive strategies at 
delaying polyp progression, postponing prophylactic 
colectomy and preventing the recurrence of adenoma 
following colectomy with IRA. These effects have also 
been evaluated in the upper gastrointestinal tract, 
particularly in the duodenum[72].

As prophylactic surgical resection of an ampulla 
and/or duodenum may be accompanied by significant 
morbidity, duodenal resection is currently reserved for 
only severe cases of duodenal polyposis or duodenal 
carcinoma. In this context, chemoprevention should 
be the strategy employed to control premalignant 
lesions[72]. Secondary chemoprevention has been 
attempted with the use of agents such as non-steroidal 
anti-inflammatory drugs (NSAIDs)[73-75]. The use of 
the cyclooxygenase (COX) non-selective inhibitor 
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of new agents, favoring their own interests and those 
of non-familial adenomas, a problem with even greater 
social impact. For the next future, the role of NSAIDs 
in chemoprevention has gained renewed interest in 
sporadic adenoma prevention, although the long-term 
risks associated with its use have always been a source 
of concern[85,86].

As chemoprevention may eventually avoid surgical 
resection of at-risk duodenal adenomas, it would desir
able to identify patients important to select advanced 
adenomas that would be candidates. In an interes
ting research, it was reported that mRNA levels of 
glutathione S-transferase A1 (28.16% vs 38.24%, p = 
0.008) and caspase-3 (3.30% vs 5.31%, p = 0.001) 
were significantly lower in patients with FAP vs non-
FAP patient controls, respectively[87]. This finding points 
at a lower capacity to detoxify toxins and carcinogens, 
with subsequent increased susceptibility for malignant 
degeneration[88]. Previous studies have already found 
lower GDT enzyme activity in colonic mucosa but no 
differences in duodenal mucosa when compared to 
patient controls[89,90]. Other eventual risk factors include 
the development of small intestinal adenomas and 
location of APC mutation[91-93].

All of these findings indicate that routine gastroduo­
denal endoscopy in FAP patients is necessary[94-96]. In 
this setting of surveillance, both endoscopy and EUS are 
extremely important to select advanced adenomas that 
are candidates for endoscopic intervention instead of 
surgical resection[97,98]. Moreover, although these lesions 
progress in severity (size and degree of dysplasia), their 
progression rate to carcinoma is slow[96,99].
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Abstract
There is an increasing role for endoscopic ultrasound 
(EUS)-guided interventions in the treatment of many 
conditions. Although it has been shown that these types 
of interventions are effective and safe, they continue 
to be considered only as alternative treatments in 
some situations. This is in part due to the occurrence 
of complications with these techniques, which can 
occur even when performed by experienced endosono
graphers. Although common complications have been 
described for many procedures, it is also crucial to 
be aware of uncommon complications. This review 
describes rare complications that have been reported 
with several EUS-guided interventions. EUS-guided 
biliary drainage is accepted as an alternative treatment 
for malignant biliary obstruction. Most of the uncommon 
complications related to this procedure involve stent 
malfunction, such as the migration or malposition of 
stents. Rare complications of EUS-guided pancreatic 
pseudocyst drainage can result from air embolism and 
infection. Finally, a range of uncommon complications 
has been reported for EUS-guided celiac plexus 
neurolysis, involving neural and vascular injuries that 
can be fatal. The goal of this review is to identify possi
ble complications and promote an understanding of 
how they occur in order to increase general awareness 
of these adverse events with the hope that they can be 
avoided in the future. 

Key words: Complications; Endoscopic ultrasonography; 
Rare; Therapeutic; Uncommon
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Core tip: This article reviews the rare complications that 
occur with endoscopic ultrasound-guided interventions, 
including those for biliary and pancreatic pseudocyst 
drainage and celiac plexus neurolysis. Knowledge 
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of the types of rare complications will promote an 
understanding of their causes, and help to reduce their 
occurrence.

Chantarojanasiri T, Aswakul P, Prachayakul V. Uncommon 
complications of therapeutic endoscopic ultrasonography: 
What, why, and how to prevent. World J Gastrointest Endosc 
2015; 7(10): 960-968  Available from: URL: http://www.
wjgnet.com/1948-5190/full/v7/i10/960.htm  DOI: http://dx.doi.
org/10.4253/wjge.v7.i10.960

INTRODUCTION
Endoscopic ultrasound (EUS)-guided interventions 
have recently been accepted as an alternative to 
percutaneous or radiologic-guided treatments, as well 
as for more invasive treatments such as surgery, for 
many conditions. Accumulating evidence continues 
to demonstrate the feasibility, efficacy, and safety of 
these novel procedures. Although such methods are 
less invasive, there are reports of adverse events with 
EUS-guided transluminal therapies. It is important 
for endosonographers to have adequate knowledge 
of the indications, techniques, and potential risks 
before performing any given procedure. Indeed, many 
reviews have been published describing common 
complications related to EUS-guided procedures. 
However, only a limited number of studies report on 
rare complications. Thus, the purpose of this review 
was to identify the uncommon complications related 
to these interventions, evaluate how they occurred, 
and ascertain how to prevent them. To achieve this, a 
search was made of English-language human studies 
listed in the PubMed database that were published 
between1991 and December 2014. The following 
keywords were used alone or in combination with EUS: 
therapeutic complication, drainage, guidewire, celiac 
plexus neurolysis, tumor ablation, ethanol ablation, 
pancreatic fluid collection, pancreatic drainage, fiducial, 
cystogastrostomy, abscess drainage, antibiotics, 
endoscopy, vascular, glue injection, oncolytic virus, and 
cryotherapy. References of identified articles were also 
searched for potentially relevant studies. 

EUS-GUIDED BILIARY DRAINAGE
EUS-guided procedures have recently gained popularity 
for performing biliary drainage in patients for whom 
endoscopic retrograde cholangiopancreatography 
(ERCP) has failed. The initial report of EUS-guided 
cholangiography in 1996 was followed by a description 
of EUS-guided choledochoduodenostomy in 2001[1]. 
Since then, additional techniques for EUS-guided 
transluminal biliary drainage have been described, 
including creating a bilo-enteric fistula, using an EUS-
antegrade approach, and a rendezvous technique to 
assist transpapillary cannulation[2]. Fistula tracts can 

be created either between the intrahepatic bile duct 
and stomach, as in EUS-guided hepaticogastrostomy, 
or between the extrahepatic bile duct and duodenum, 
as in EUS-guided choledochoduodenostomy[3]. These 
procedures have become a rescue therapy[4]. Although 
small case series of no more than five patients describe 
successful procedures with no complications[5-7], 
larger series report complication rates ranging from 
9.5% to 40%[3,8-14]. The most common complications 
were bile leakage, stent misplacement, bleeding, and 
pneumoperitoneum, which accounted for 5.2%, 3.1%, 
2.1%, and 1.0% of cases, respectively[3,15].Other 
rare complications such as biloma, cholangitis and 
perforation were also reported, all of which were related 
to the use of needle knife cautery in the multivariate 
analysis[15].

Most complications can be treated conservati
vely[15,16]. For example, bilomaas a result of stent 
migration can be treated with a variety of methods[8,11], 
including percutaneous[3] or EUS-guided[17] drainage. 
Only one fatality was reported, which involved severe 
peritonitis[18]. A case of retrogastric fluid collection was 
successfully treated with antibiotics and percutaneous 
drainage[19]. Several series reported cholangitis as 
an early or late complication resulting from reflux of 
gastrointestinal (GI) contents or stent migration[11,14,15,20]. 
In other cases, shortening of the metallic stent after 
deployment caused misplacement into to the abdominal 
cavity or gastroduodenal perforation, which required 
surgical intervention[3,19,21]. Cases of bleeding from the 
puncture site[3,9,19] or from a hepatic artery aneurysm, 
which was treated by angiographic embolization[22], were 
also reported. One technical concern involving guidewire  
shearing by the EUS-needle bevel was reported, which 
was treated by radiologic intervention[23]. 

Preventative measures
When inserting stents into the bilo-enteric tract, the 
membrane from fully/partially covered or specially 
designed metal stents prevents leakage of bile from the 
newly created tract. As stent shortening was related 
to cases of biloma, perforation, and peritonitis, an 
appropriate-length stent should be carefully selected 
and placed in the optimal position. Stent dislocation 
can be prevented by placing clips at the endoluminal 
stent margins[9], or, as we have observed, by placing 
a double-pigtail plastic stent inside the fully covered 
self-expanding metal stent. In addition, the maneuver 
applied during stent deployment is critical, and it is 
recommended that the endoscopist perform the initial 
stent deployment under fluoroscopic monitoring, before 
switching to endoscopic monitoring.

Infectious complications were reported[3], including a 
case of cholecystitis due to previous ERCP contamination 
of the obstructed biliary system[20]. Although the role of 
antibiotic prophylaxis in such procedures has not been 
established[24], it has been used by several authors who 
found that 4-5 d (nil per mouth) of antibiotic treatment 
was essential for preventing minor leakage and perito
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neum contamination[4,10,20].
Although guidewire shearing during the procedure 

is not common during EUS-guided biliary drainage, the 
risk could be eliminated by avoiding acute angles during 
needle retraction and by retracting slowly with a lot of 
caution for any resistance. If any resistance is felt, the 
needle and the wire should be retracted concurrently[25]. 
Other authors recommend changing the EUS needle 
after puncture to a 4 Fr cannula for guidewire manipu
lation[26], or using a blunt-ended needle with a sharp 
needle-tip stylet (Access needle®; Wilson Cook Inc., 
Winston-Salem, NC, United States) for biliary access[23,27]. 
In one case, guidewire knotting occurred in an EUS-
guided rendezvous procedure as a result of guidewire 
loop formation during endoscopic–catheter exchange[28]. 
In this report, the guidewire was untangled with rat-
toothed forceps using a gastroscope, and the author 
suggested that, to prevent looping, constant tension 
on the wire should be maintained during exchanges. A 
summary of uncommon complications from EUS-guided 
biliary drainage is presented in Table 1.

EUS-GUIDED PANCREATIC DRAINAGE
EUS-guided pancreatic drainage can be performed to 
remove accumulated fluid due to acute pancreatitis 
or pancreatic duct obstruction. This procedure is typi
cally performed via transpapillary, transluminal, or 
transanastomotic approaches with neotract formation 
or by the rendezvous technique in patients for whom 
ERCP has failed or who have surgically altered ana
tomy[25,29,30]. EUS-guided pancreatic drainage is effec
tive with a lower morbidity compared to the other 
platforms[31]. The success rate depends on the type of 
fluid collection, and ranges from 50.0%-63.2% up to 
100%[32,33]. The common complications of pancreatic 
duct drainage are pancreatitis, bleeding, perforation, 
and stent migration, with overall complication rates 
ranging from 0% to 52%[25,30,34]. In some case series, 
the complication rate was significantly higher in patients 
with necrosis compared to those with pseudocysts[34].

Less common complications that have been repor
ted with EUS-guided pancreatic drainage include peri-
pancreatic abscesses, fluid collection, and shearing of 
the guidewire during diagnostic pancreatography and 
therapeutic drainage[29,35-37]. In these reports, peri-
pancreatic collection was the result of pancreatic fluid 
or pseudocyst leakage. To prevent bacterial peritonitis, 
some endoscopists recommend antibiotic prophylaxis[37]. 
Guidewire shearing occurred more frequently than was 
reported for EUS-guided biliary drainage, likely due 
to the greater angle between the EUS needle and the 
desired direction of the pancreatic duct[29,36], with similar 
remedies for prevention. A splenic artery aneurysm 
within the pancreatic pseudocyst was the cause of 
bleeding in one case, which was treated by selective 
angiographic embolization[38]. A summary of uncommon 
complications from EUS-guided pancreatic drainage is 
presented in Table 2.

The rare but fatal complication of air embolism 
was also reported, occurring in one patient who had 
previously undergone ERCP, and in one case of EUS with 
fine-needle aspiration of an accessory spleen[39]. A fatal 
case occurred in a patient who underwent EUS-guided 
pancreatic pseudocyst drainage[40]. Hikichi et al[41] 
reported a case of gallbladder puncture and drainage 
following misdiagnosis of a pancreatic pseudocyst, which 
was treated with nasocystic-tube drainage and antibiotic 
administration. The authors strongly recommended that 
every endosonographer should verify the location of 
the puncture site via EUS-scanning before initiating any 
drainage intervention. 

EUS-GUIDED CELIAC PLEXUS 
NEUROLYSIS AND CELIAC PLEXUS 
BLOCK
Celiac plexus neurolysis (CPN) and celiac plexus block 
(CPB) have been performed for more than five decades 
in patients with upper abdominal pain of pancreatic 
origin and from stomach, intestinal, and intra-abdominal 
metastases. CPB has been performed under guidance 
of radiography, fluoroscopy, CT, and ultrasonography. 
Common complications with this procedure include 
local pain, diarrhea, and hypotension, whereas lower 
extremity weakness, paresthesia, lumbar puncture, 
pneumothorax, pleuritic pain, hiccups, and hematuria 
occur in only 1% of patients[42]. EUS-guided CPB has 
gained in popularity since the 1990sas it enables the 
endoscopist to easily and accurately determine the 
location for injection[43]. For EUS-guided CPN, the 
complications are similar, with hypotension, pain, and 
diarrhea occurring in 3.4%-20.0%, 6.8%-9.0%, and 
10.3%-17.0% of cases, respectively[44-46]. 

Uncommon complications, which occurred less 
than 1%, from EUS-guided CPN have primarily been 
described within case reports. Despite the improved 
injection-site localization, there were reports of anterior 
spinal cord infarction due to alcohol-induced injury to 
the lumbar artery and prolonged hypotension[44-48]. 
Nevertheless, the occurrence is much more infrequent 
than is observed with other approaches[49-54]. It is 
possible that spinal arterial spasm or thrombosis due 
to the chemical agent or the direct injection into the 
cerebrospinal fluid in cases of percutaneous injection 
caused the infarctions[49,55]. Other reports describe celiac 
artery thrombosis resulting in gastric ulceration with 
hepatosplenic infarction[42,56,57] or fatal multiple organ 
ischemia[58]. In two of these cases[56,58], color Doppler 
was performed either before or after the procedure 
to ensure celiac artery patency. Aspiration tests were 
also conducted after needle puncture in two cases[56,57]. 
The cause of arterial thrombosis was attributed to a 
vasospasm of affected vessels from alcohol irritation, 
as the amount of alcohol was similar among the cases. 
There was one case of peri-pancreatic collection after 
absolute alcohol injection that was treated by EUS-
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cases each of pelvic abscess drainage using a transrectal 
approach with or without an irrigation tube to prevent 
stent occlusion by fecal material have been described, 
also without complications[66-70]. One case series descri
bes abscess drainage in nine patients through the 
esophagus, stomach, and colon[64]. Mediastinitis and 
pneumothorax developed in one patient who underwent 
transesophageal drainage of a pancreatic pseudocyst, 
and was treated conservatively. Stent migration occur
red in another patient undergoing transcolonic drainage, 
which was treated endoscopically. 

Vascular therapy
EUS-guided interventions have been used for creating 
portosystemic shunts to treat GI bleeding (both variceal 
and non-variceal bleeding)[71]. In addition, EUS-guided 
injection of cyanoacrylate or coil embolization has 

guided drainage and intravenous antibiotics[59]. Another 
case involved a mixed fungal and bacterial brain 
abscess as a result of hematogenous spread[60]. As with 
the other EUS-guided procedures, the use of antibiotic 
prophylaxis has not been established for these rare 
infectious complications[24]. A summary of uncommon 
complications from EUS-guided CPN is presented in 
Table 3.

EUS-GUIDED INTRA-ABDOMINAL 
INTERVENTIONS
Intra-abdominalabscess drainage
Only a limited number of cases using EUS-guided 
intra-abdominal drainage for liver abscesses have 
been reported, which were performed without compli
cations[61-65]. In addition, several reports involving 4-25 
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Table 1  Uncommon complications of endoscopic ultrasound-guided biliary drainage

  Ref. Procedure Stent Complications
(n/total successful 

cases)

Postulated 
causes 

Treatment Prevention 
recommendation

  Püspök et al[20] EUS-CDS, EUS-HGS, 
rendezvous

Plastic stent, 
FCSEMS, 
UCSEMS

Cholangitis (1/6), 
cholecystitis from 

previous ERCP 
(1/6)

Cholangitis 
may result from 
previous ERCP 

attempt

Antibiotics, PTBD, 
surgery

Consider antibiotic 
prophylaxis 

 Bories et al[11] EUS-HGS, rendezvous FCSEMS Biloma (1/11), 
cholangitis (1/11)

Stent shortening Percutaneous 
drainage (biloma), 

second stent insertion 
(cholangitis)

Select a stent of appropriate 
length

Observe stent position 
during deployment 

(both endoscopic and 
fluoroscopic views)

Keep at least 2 cm length of 
stent at the mural site

  Attasaranya et al[19] EUS-CDS, EUS-HGS, 
cholecystoduodenostomy, 

transduodenal FCSEMS 
insertion

Plastic stent, 
FCSEMS

Duodenal 
perforation (1/31), 

retrogastric 
collection (1/31), 
cholangitis (1/31)

Stent shortening Surgery (duodenal 
perforation), 
percutaneous 

drainage (retrogastric 
collection)

  Martin et al[18] EUS-HGS PCSEMS Stent migration 
and biloma

Stent migration (Dead)

  Siddiqui et al[21] EUS-CDS FCSEMS Duodenal 
perforation (1/8)

Stent shortening Surgery

  Khashab et al[23] EUS-HGS Not mentioned Wire shearing 
(1/1) 

Injury from EUS 
needle

Percutaneous 
intervention

Avoid acute angulation of 
guidewire and retract it 

gently
Change needle to a small-

size cannula during 
guidewire manipulation

  Prachayakul et al[8] EUS-CDS, EUS-HGS FCSEMS Biloma (1/21) Malpositioned 
stent 

Percutaneous 
drainage[17]

Observe stent position 
during deployment 

(both endoscopic and 
fluoroscopic views)

  Prachayakul et al[22] EUS-HGS FCSEMS Bleeding from 
hepatic artery 

aneurysm (1/1)

Iatrogenic 
trauma during 

EUS-HGS

Angiographic 
embolization

Puncture site should be 
away from major vascular 

structure 
  Kawakubo et al[3] EUS-CDS, EUS-HGS Plastic stents, 

FCSEMS
Cholangitis (1/61), 

biloma (1/61), 
perforation (1/61)

Stent 
misplacement

Percutaneous 
drainage (biloma), 

surgery (perforation)

Observe stent position 
during deployment 

(both endoscopic and 
fluoroscopic views)

  Saxena et al[28] Rendezvous FCSEMS Guidewire knot Guidewire 
formed a 

knot during 
exchanges

Untangled using 
forceps 

Maintain constant pressure 
on the guidewire during 

exchanges

ERCP: Endoscopic retrograde cholangiopancreatography; EUS-CDS: Endoscopic ultrasound-guided choledochoduodenostomy; EUS-HGS: Endoscopic 
ultrasound-guided hepaticogastrostomy; FCSEMS: Fully covered self-expandable metallic stent; PCSEMS: Partially covered self-expandable metallic stent; 
PTBD: Percutaneous transhepatic biliary drainage; UCSEMS: Uncovered self-expandable metallic stent.
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optimization of the obliteration rate as well as reduction 
of cyanoacrylate to lower the risk of embolization, 
which, though not completely eliminated, is not fatal[73]. 
Sclerotherapy and cyanoacrylate injections have also 
been used for non-variceal bleeding from duodenal 

emerged for treatment of refractory variceal bleeding. 
Numerous studies have reported on the feasibility, 
efficacy, and safety of such methods with the aid of 
EUS Doppler for treatment of esophagogastric[72-75] 

and ectopic varices[76-78]. EUS-guidance allows for 
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Table 2  Uncommon complications of endoscopic ultrasound-guided pancreatic drainage

  Ref. Procedure Stent Complication 
(n/total successful 

cases)

Postulated causes Treatment Prevention 
recommendation

  Hikishi et al[41] EUS-cystogastrostomy 
drainage

Plastic stent, 
nasobiliary 

drainage

Gallbladder 
puncture and 

drainage

Marked distension of 
gallbladder with debris, 

overlapping location 
between pseudocyst 
and gallbladder in 

fluoroscopy

Conservative with 
antibiotics

EUS scanning 
prior to initiating 

drainage 
intervention 

  Barkay et al[29] EUS-PD rendezvous, 
dye injection 

Plastic stent Peripancreatic 
abscess (1/10), wire 

shearing (1/10)

Failed to inject PD 
(peripancreatic abscess), 

repeated to-and-fro 
movements of wire

Percutaneous 
drainage (abscess), 

transluminal 
removal (wire)

Carefully 
manipulate the 

guidewire, avoid 
acute angles

  Jows et al[40] EUS-cystogastrostomy 
drainage

Not mentioned Air emboli Prolonged high 
pressure air sufflation, 

inflammation, 
mechanical injury 

(Dead) Use CO2 inflation 
instead of air

  Fujii et al[36] EUS-PD stent (antegrade 
and retrograde)

Plastic stents Peripancreatic 
abscess (1/32), wire 

shearing (1/32) 

Balloon dilation? 
Multiple devices 

(peripancreatic abscess), 
injury from EUS needle 

(wire shearing)

EUS-guided 
transmural drainage 

(abscess)

Carefully 
manipulate the 

guidewire

  Kurihara et al[38] EUS-PD rendezvous, 
and PD stenting

Plastic stents, 
UCSEMS

Pancreatic 
pseudocyst with 

splenic artery 
aneurysm

Pancreatic juice leakage Angiographic 
embolization

Avoid major 
vascular structures

EUS-PD: Endoscopic ultrasound-guided pancreatic duct drainage; PD: Pancreatic duct; UCSEMS: Uncovered self-expandable metallic stent.

Table 3  Uncommon complications of endoscopic ultrasound-guided celiac plexus neurolysis

  Ref. Composition of injection 
solution

Complication Treatment and outcome Prevention 
recommendation

  Fujii et al[47] 0.25% bupivacaine in 99% 
alcohol (ganglia: 1 mL; 

plexus: 23 mL)

Paraplegia Remained paraplegic until 
death

Use color Doppler to 
avoid intravascular 

injection
Minimize the volume 

of absolute alcohol
  Mittal et al[48] 0.25% bupivacaine and 

epinephrine with alcohol (1:5) 
(ganglia: 5 mL; around the 

celiac artery: 19 mL)

Paraplegia Lumbar drainage but no 
improvement 

  Jang et al[56] 0.25% bupivacaine (5 mL), 
98% ethanol (10 mL), 
triamcinolone (1 mL)

Hepatosplenic, stomach, and small bowel 
infarctions, gastroduodenal ulcers

Supportive treatment, died 
27 d later

  Ahmed et al[57] 0.25% bupivacaine (20 mL), 
98% ethanol (20 mL)

Pancreaticosplenic infarction, gastric 
ischemia and stenosis

Subtotal gastrectomy 
with Roux-en-Y 

gastrojejunostomy
  Gimeno-García et al[58] 0.5% bupivacaine (5 mL), 

absolute alcohol (10 mL) on 
each side of the celiac takeoff

Thrombosis of celiac artery, pneumatosis of 
the stomach andsmall and large intestines, 
and liver, kidney, and spleen infarctions

Conservative treatment, 
died 8 d later

  Muscatiello et al[59] Not mentioned Peripancreatic abscess EUS-guided aspiration of 
abscess and ceftazidime 

injection

Consider antibiotic 
prophylaxis

  Lalueza et al[60] Not mentioned Brain abscess by Cladosporium macrocarpum 
and Streptococcus constellatus

Surgery, antibiotics, and 
antifungal

EUS: Endoscopic ultrasound.
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these uncommon adverse events for the best clinical 
outcomes.
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Abstract
Adenoma detection rate (ADR) is a key component 
of colonoscopy quality assessment, with a direct link 

between itself and future mortality from colorectal 
cancer. There are a number of potential factors, both 
modifiable and non-modifiable that can impact upon 
ADR. As methods, understanding and technologies 
advance, so should our ability to improve ADRs, and 
thus, reduce colorectal cancer mortality. This article will 
review new technologies and techniques that improve 
ADR, both in terms of the endoscopes themselves and 
adjuncts to current systems. In particular it focuses on 
effective techniques and behaviours, developments in 
image enhancement, advancement in endoscope design 
and developments in accessories that may improve 
ADR. It also highlights the key role that continued 
medical education plays in improving the quality of 
colonoscopy and thus ADR. The review aims to present 
a balanced summary of the evidence currently available 
and does not propose to serve as a guideline.

Key words: Colorectal cancer; Adenoma detection; New 
technology; Techniques; Colonoscopy

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The most important quality indicator in 
colonoscopy is Adenoma detection rate. It is associated 
with outcomes from colorectal cancer, with low detection 
rates being associated with increased mortality and 
poor outcomes. Whilst a number of technologies are 
emerging to improve adenoma detection rate (ADR), 
at present, it seems that education, team work and 
optimising current practice will provide the biggest gains 
in ADR whilst maintaining financial acceptability.
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INTRODUCTION
Colorectal cancer is the third most common cancer 
in men and the second in women. Worldwide, an esti­
mated 1.2 million cases of colorectal cancer occur 
annually[1]. The highest incidence rates have previously 
been in North America, Australia, New Zealand, Europe, 
and Japan. In recent years some of these incidences 
has stabilised and even began to reduce, e.g., United 
States and this may, in some part, be related to the 
introduction of national screening programmes (Figure 
1).

Worldwide, colonoscopy forms the basis of colorectal 
cancer screening programmes and has been shown to 
reduce the risk of death from colorectal cancer through 
detection of tumours at an earlier, more treatable stage 
and through removal of precancerous adenomas[2]. 
There are a number of quality assurance measures for 
colonoscopy in screening programmes include caecal 
intubation rate, bowel preparation quality, complications, 
cancer detection and adenoma detection rate (ADR, the 
proportion of colonoscopies performed by a physician 
that detect at least one histologically confirmed colo­
rectal adenoma). However, ADR is now established as 
the most important quality indicator due to 2 landmark 
studies. The first demonstrated increased risk of 
interval cancer when the colonoscopy is performed by 
an endoscopist with a ADR below 20%[3]. As a result 
professional societies recommend a detection rate of 
> 25% in order to be deemed adequate[4]. The second 
demonstrated an inverse relationship between ADR and 
the risks of interval colorectal cancer, advanced-stage 
interval cancer, and fatal interval cancer. With each 1.0% 
increase in ADR was associated with a 3.0% decrease 
in the risk of cancer[2]. 

There are a number of techniques and technologies, 
both established and emerging that provide an exci­
ting and promising potential to improve ADR. This 
article will discuss effective technique and behaviours, 
developments in image enhancement, advancement in 
endoscope design and developments in accessories that 
may improve ADR. 

EFFECTIVE TECHNIQUE AND 
BEHAVIOURS
Bowel preparation
Good bowel preparation is vital for effective lesion 
recognition at colonoscopy. Consequently, guidance 
from the United States multi-society task force for 
colorectal cancer recently published strong recom­
mendations for adequate bowel preparation with split-
dose regimes in order to optimise ADR[5]. Poor bowel 
preparation has been associated with a adenoma miss 
rate of 43%[6]. Studies have demonstrated a clear 
improvement in ADR (35%) with split dose preparation 
(P ≤ 0.001). They also showed a clear improvement 
in caecal intubation rate (95.5%) and preparation 
quality[7]. Attempts to implement further measures to 

improve bowel preparation have also been studied. One 
such scheme studied telephone education relating to 
the bowel preparation prior to colonoscopy. There was 
a improvement in compliance, preparation quality and 
ADR[8].

Insertion and withdrawal polypectomy
Colonic configuration during insertion phase and 
withdrawal phase is different and some polyps seen 
during insertion are difficult to find during withdrawal 
and vice versa[9]. It is typical practice to perform the 
formal mucosal examination and polypectomy on 
withdrawal, noting any pathology on insertion for subse­
quent intervention. One study suggested this may not 
be preferable, finding that polyp < 10 mm identified 
during insertion are frequently missed on withdrawal, 
suggesting polypectomy during insertion[10]. A more 
recent study compared 610 colonoscopies where 
patients were randomised to either polypectomy during 
insertion and withdrawal or just withdrawal.  In both 
arms, mean number of adenomas detected per patient 
were similar. With the only significant difference being 
that of insertion time[9]. Overall, the evidence suggests 
neither technique is superior over the other.

Retroflexion in the caecum
Rectal retroflexion forms part of the required standards 
for colonoscopy completion. Retroflexion in the right 
colon is not routinely performed but has been reported 
to improve ADR. A prospective cohort study conducted 
in the United States examined the potential impact of 
caecal retroflexion on ADR. One thousand consecutive 
adults undergoing colonoscopy were studied. A standard 
forward viewing colonoscopy of the right colon was 
performed and polyps were removed. There was then 
repeated examination in retroflexion from the caecum 
to the hepatic flexure. Retroflexion was successful in 
94.4% of the patients. The subsequent examination 
in retroflexion demonstrated a 9.3% miss rate for the 
forward viewing method[11]. However, safety concerns 
have been raised due to the risk of perforation of using 
this technique.

Dynamic position change
Randomised controlled trials examining dynamic posi­
tion changes have produced conflicting results regarding 
ADR, but predominate positive findings. It is clear 
that position change aids caecal intubation rate and 
patient comfort. Such position changes result in better 
distension with less insufflation of air, shifting of fluids 
and residues, and opening tight angles at flexures[12]. 
Specifically during withdrawal, such position changes 
have repeatedly been shown to improve ADR[13,14].

Antispasmodics
Hyoscine butylbromide is a relatively safe antispasmodic 
anticholinergic agent that blunts the response of colonic 
neurons to muscarinic and nicotinic stimulation which 
leads to inhibition of smooth muscle contraction in the 
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colon[15]. A recent meta-analysis assessed the results 
of 8 Randomised control trials (RCTs) conducted in 
Europe, Asia and Australia concluded hyoscine use in 
patients undergoing colonoscopy does not appear to 
significantly increase the detection of adenomas[16]. 
However, a recent study has shown that within the 
bowel cancer screening programme (BCSP) in England, 
it does improve ADR when used[17]. Recently, another 
antispasmodic topically applied: L-menthol (an organic 
compound found in peppermint oil, has been shown to 
improve ADR when sprayed on to the colonic mucosa 
during colonoscopy[18]. Whilst promising further studies 
are need to corroborate these findings.

Procedural factors-withdrawal time, use of sedation, 
colonoscopist and time of day
Variable factors inherent to colonoscopy have been 
shown to affect ADR. Time spent during the withdrawal 
phase is one such factor. A recent study within the 
BCSP in England demonstrated a plateau effect after 
approximately ten minutes. The lowest ADR was 
demonstrated if the withdrawal was less than 7 min, 
with the maximum ADR, seen with a withdrawal time 
of 9-11 min[17]. A multi centred RCT assessed multiple 
factors that may affect ADR, namely, bowel cleansing, 
sedation, withdrawal time in normal colonoscopies, 
and caecal intubation rates. They concluded a mean 
withdrawal time of > 8 min was the only modifiable 
factor related to the ADR in colorectal cancer screening 
colonoscopies[19]. 

Sedation use in one study found that larger 
amounts of sedation improved many aspects of colono­
scopy quality. ADR increased (25.9% to 35%), early 
complications rate decreased (3.4% to 0.3%) and 
completion rates increased (88.3% to 96.4%)[20]. The 
mode of sedation that is used also appears to influence 

the quality of colonoscopy and particularly ADR. Again 
the literature reports conflicting results. A study which 
compared 843 colonoscopies found that deep sedation 
was associated with improved caecal intubation rates, 
and increased ADR. There were more immediate 
complications reported in the deep sedation group[21]. 
Another study suggested the type of sedation used 
during colonoscopy does not affect the number of 
patients in whom adenomatous polyps are detected. 
This followed a retrospective study that examined 
3252 colonoscopies across two centres. ADR was the 
comparable for those receiving propofol and conscious 
sedation (midazolam and fentanyl)[22].

A variety of different studies have questioned 
whether the individual colonoscopist, i.e., the person 
performing the examination, influences ADR. A study 
that assessed factors that influence the quality of 
12000 screening colonoscopy found that annual case 
volume and life experience did not affect ADR but 
continued medical education (CME) was found to be 
most influential, with those who attended most CME 
meetings having the highest ADR[23]. These findings 
were supported by a study from the Mayo clinic that 
formally assessed the impact of a colonoscopy education 
program. An additional training program, known as 
Endoscopic Quality Improvement Program (EQUIP) was 
used. ADRs were measured at baseline, then half of 
the 15 colonoscopist were randomly assigned to EQUIP. 
Baseline and post training ADRs were then compared, a 
total of 1200 procedures were completed in each of the 
two study phases. In the post-training phase, the group 
of endoscopists randomized to EQUIP training had 
an increase in ADR to 47%, whereas the ADR for the 
group of endoscopists who were not trained remained 
unchanged at 35%[24].

The procedural start time may also affect ADRs 
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into routine practice.

IMAGE ENHANCEMENT TECHNIQUES 
AND TECHNOLOGY
Standard white light, high definition and zoom endoscopy
There is conflicting evidence when assessing the superio­
rity of high definition colonoscopy vs standard white light. 
A meta-analysis involving 4422 patients provided data 
on ADR. There was no significant difference in detection 
of high risk ADR. The detection of small adenomas was 
slightly better in the high definition group, but overall 
the analysis concluded here were marginal differences 
between high definition colonoscopy and SVE for the 
detection of colonic polyps/adenomas[32]. A more 
recent study showed improved ADR with high definition 
colonoscopy, when used by endoscopists with a low 
ADR (< 20%). For those with an ADR already > 20% 
there was no improvement in detection of high risk 
polyps, flat polyps or proximal lesions[33]. In contrast, 
other studies that have directly compared high definition 
colonoscopy to standard video endoscopy have shown 
significant improvements in ADR. On such study did 
so without compromising procedure duration, caecal 
intubation or levels of sedation. The additional polyps 
detected were mainly flat and sessile[34]. A further study 
with similar design also showed a lower adenoma miss 
rate with high definition colonoscopy[35]. Interestingly, a 
study assessing the multiple factors that influence the 
quality of colonoscopy identified advancing generations 
of colonoscope technology as a positive effector over 
ADR[23]. 

In summary, it would appear there are gains to be 
made from the use of high definition colonoscopy, but 
these may be limited, but the use of new generation 
colonoscopes (compared to older ones) may be the 
important factor.

as suggested by a study of > 31000 colonoscopies. 
Procedures starting in the second half of a session 
(11:00-14:00 or 16:00-18:00) were associated with 
a reduction in detection of adenomas and advanced 
adenomas compared with procedures starting between 
08:00 and 11:00 or 14:00 and 16:00[17]. Having 
assistance from the entire technical team to spot abnor­
malities during the examination has also been shown 
to improve ADR. In one such study the process was 
termed “all eyes on screen”, increasing ADR from 34% 
to 51% in 2 years[25]. A central visual gaze pattern on 
the colonoscopist has also been shown to improve 
ADR[26] (Figure 2).

Water infusion techniques
The original goal of this novel technique was to facilitate 
caecal intubation, reduce colonic spasms, lower patient 
discomfort and need for sedation, for which it performs 
well[27,28]. It works by combining or replacing air-insuff­
lation with water infusion. Concerns have been raised 
about an impaired ability to detect lesions due to conta­
minated water impairing visibility[27]. A systematic review 
performed in 2012 reported no difference in ADR when 
comparing water infusion to conventional insufflations[29]. 
A similar technique is known as Water Exchange. The 
water-exchange method is a technique in which water 
containing residual faeces is removed and “exchanged” 
for clean water in lieu of air-insufflation. The exchange 
of large volumes of water during the insertion of the 
colonoscope results in additional cleansing of the 
mucosa[27]. A study in 2009 exploring this technique 
failed to reach statistical significance for an improved 
ADR[30]. Improved ADR was demonstrated in one study 
when they combined the water exchange technique 
with cap-assisted colonoscopy (P = 0.002)[31].

The prolonged insertion time, colonoscopist experi­
ence and general technicalities of these techniques 
including expense are likely to limit their introduction 
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methylene blue is taken up by normal mucosa and 
poorly by neoplasia resulting in unstained areas where 
the lesions are present. A preliminary study has been 
promising on the efficacy of MB MMX 25 mg for the 
detection of polyps involved 96 patients undergoing 
routine colonoscopy. Polyps were detected in 61 
patients, resulting in a 63.5% polyp detection rate[42]. 

Digital chromoendoscopy 
Digital chromoendoscopy refers to advances in endos­
cope technology that manipulate wavelengths of the light 
source to create an effect similar to chromoendoscopy 
by accentuating lesion characteristics (Figure 3).

Narrow band imaging (NBI) is available on Olympus 
endoscopes. When used in colonoscopy, it allows 
potential improvement in ADR due to the enhanced 
appearance of certain mucosal and vascular features. 
A filter leads to the use of ambient light of wavelengths 
of 440 to 460 nm (blue) and 540 to 560 nm (green). 
Because the peak light absorption of haemoglobin 
occurs at these wavelengths, blood vessels will appear 
very dark, allowing for their improved visibility and the 
improved identification of other surface structures[43]. 
Compared with chromoendoscopy, classification of 
colorectal polyps by NBI appears to have a shorter 
learning curve. However, there is still substantial inter-
observer variability, and classification of colorectal 
lesions based on vascular patterns is not objectively 
standardized yet[44]. A meta-analysis of 7 studies 
in 2936 patients showed no statistically significant 
difference in the overall adenoma detection rate 
with the use of NBI or white light (36% vs 34%, P = 
0.4). They also showed no difference in the number 
of polyps detected between the two modalities (P = 
0.2). A second met-analysis performed again failed 

Chromoendoscopy
Chromoendoscopy refers to the topical application of 
stains or dyes at the time of endoscopy in an effort 
to enhance tissue characterization, differentiation, or 
diagnosis[36]. The stains that are used for chromoendo­
scopy are classified as absorptive, contrast, or reactive. 
Indigo carmine is an example of a contrast stain and is 
most commonly used to improve ADR. Indigo carmine 
staining combined with magnification endoscopy 
appears to be a useful technique for the detection of 
aberrant crypt foci in the rectum, a potential biomarker 
for proximal flat colonic neoplasia[36,37]. 

A number of studies have examined whether the use 
of chromoendoscopy can improve ADR when compared 
to conventional white light colonoscopy, many of which 
have demonstrated an increase in the yield of neoplasia 
detection[38-40]. Many of these studies examine its use in 
high risk groups[37], One study compared high-definition 
chromocolonoscopy with high-definition white light 
colonoscopy for the detection of colorectal adenomas 
in average-risk United States persons undergoing 
screening colonoscopy. They compared the colonoscopy 
results of 660 patients, finding no significant difference 
in the number of small adenomas, advanced adenoma 
or carcinoma. Concluding that their results do not 
support the routine use of high-definition chromo-
colonoscopy for colorectal screening in average-risk 
patients[41]. These conflicting results and the time 
consuming nature of dye spray may limit its adoption 
into routine screening of average risk patients. 

New promising techniques are emerging, with 
stains incorporated into bowel preparation. One such 
formulation uses methylene blue (MB MMX, Cosmos 
Technolgies). This has been designed as a modified 
release device which ensures colonic release. The 
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Figure 3  Digital chromoendoscopy. A: Represents sessile adenoma seen in standard white light; B: Shows the same adenoma after the use of indigo carmine 
applied for chromoendoscopy; C: Shows further assessment of the adenoma using narrow band imaging (NBI).
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nm)[53]. The exposure of tissue to this specific light 
leads to the excitation of some endogenous substances 
and subsequently the emission of fluorescent light. 
The reflected blue light is blocked by a second filter 
while the reflected red light and the emitted green 
autofluorescence from the tissue are used to obtain an 
image. AFI colonoscopy colours neoplastic lesions red-
purple while non-neoplastic mucosa appears green[27] 
(Figure 4).

Three of the most widely reported studies comparing 
AFI and white light describe a lower adenoma miss 
rate with AFI, with up to a 20% difference[54-56]. One 
study reported that the detection rate of flat and 
depressed adenoma, but not elevated adenoma; by 
AFI is significantly higher than that by white light. In 
less experienced hands, AFI dramatically increased the 
detection rate (30.3%) and reduced miss rate (0%) of 
colorectal adenoma in comparison to white light (7.7%, 
50.0%); this was not seen with more experienced 
endoscopists. They did describe a significantly longer 
duration time in the AFI group[54]. Another study exp­
lored the use of AFI in those undergoing colonoscopy 
for Lynch syndrome surveillance or those with a family 
history of colorectal cancer (one first-degree relative 
with colorectal cancer diagnosed at a young age (< 50 
years) or two first-degree relatives regardless of age). 
This study reported a significantly higher sensitivity of 
AFI compared with white light (92% vs 68%; P = 0.001). 
The additionally detected adenomas with AFI were 
significantly smaller than the adenomas detected by 
white light (mean 3.0 mm vs 4.9 mm, P < 0.01)[55]. AFI 
also achieved better diagnostic accuracy (77%) than 
white light (57%) or NBI (63%) for polyp differentiation 
in the evaluation of still images by inexperienced 
endoscopists (accuracy compared with white light, P = 
0.001; with NBI, P = 0.016)[57]. 

At present, whilst evidence exists that digital 
chromoendoscopic techniques (NBI, FICE and i-Scan) 
aide’s lesion recognition, the evidence does not curren­
tly support that it improves ADR. There is some 
evidence to support of the positive effects of AFI, 
however, it is associated with added expense and poor 
image resolution, which are practical concerns for the 

show a significant difference in ADR between NBI and 
conventional white light. Concluding, NBI does not 
increase the yield of colon polyps, adenomas, or flat 
adenomas, nor does it decrease the miss rate of colon 
polyps or adenomas in patients undergoing screening/
surveillance colonoscopy[45]. A further, larger, meta-
analysis examined 11 RCTs evaluated NBI and ADR 
in a screening population of average- and higher-
risk individuals and found limited benefit compared 
with white light colonoscopy[46]. These results were 
supported by a recent Cochrane review of 3673 patients 
in 8 randomized trials [relative risk (RR), 0.94; 95%CI: 
0.87-1.02][47].

As with narrow-band imaging, the Fujinon intelligent 
colour enhancement (FICE) also narrows the bandwidth 
of conventional white-light colonoscopy to improve 
visualization, but it creates this effect electronically. 
Dedicated computer algorithms are used to generate 
the image. FICE enables the endoscopist to choose 
between different wavelengths for optimal examination 
of the colon mucosa[48]. It is reported to allow inspection 
of microvascular patterns as well as pit patterns and 
circumvents some limitations in conventional chromo­
endoscopy[49]. Back to back studies have examined FICE 
and its impact upon ADR. Neither study demonstrated 
an improvement in ADR or adenoma miss rate when 
compared to NBI and white light[50,51]. 

The Pentax technology equivalent is i-Scan, for 
which there are limited RCT with most of the literature 
focusing on lesion characterisation. Some studies have 
compared high definition scopes coupled with i-Scan 
against standard resolution scopes. One such study 
demonstrated significantly more neoplastic lesions 
and more flat adenomas could be detected using 
high definition endoscopy with surface enhancement. 
Histology could be predicted with high accuracy (98.6 %) 
within the HD+ group[52].

Digital-auto-fluorescence
Digital-auto-fluorescence (AFI) is technology available 
only in Olympus endoscopes where rotating filter 
wheel in front of the light source sequentially generates 
blue light (390-470 nm) and green light (540-560 
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Figure 4  Digital-auto-fluorescence. A demonstrates polyp in white light, whilst B represents the same area in digital-auto-fluorescence. The normal mucosa appears 
green, with the adenoma appearing white.
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Patients aged 18-70 years referred for colorectal cancer 
screening, polyp surveillance, or diagnostic assessment, 
were included. One hundred and eighty-five participants 
were assessed. The adenoma miss rate was significantly 
lower in patients in the FUSE group than in those in 
the standard forward-viewing procedure group: (7%) 
vs (41%) (P = 0.0001). In those who underwent 
standard colonoscopy first (n = 88), the FUSA system 
detected 39 additional polyps[59]. The authors reported 
a significantly longer withdrawal time (P ≤ 0.01), 
however in real-time this was only a median time of 
30 s. There certainly appears to be promise for ADR 
improvement with the FUSE system, more numerous 
and larger RCT’s will be required to confirm this.

The findings from a study examining the effecti­
veness of a prototype wide angled colonoscopy were 
recently reported. The prototype colonoscope has 
a extra-wide angle of view has a 144°-232°-angle 
lateral-backward viewing lens in addition to a standard 
140°-angle forward-viewing lens. Views from both 
lenses are simultaneously constructed and displayed on 
a video monitor as a single image. The ADR reported 
from this study was 57.1%, achieved whilst maintaining 
appropriate caecal intubation rate, completion times 
and no adverse event[60].

Balloon assisted colonoscopy
The NaviAid G-EYE colonoscope (SMART Medical 
Systems) is one such system. With this there is an 
integrated balloon on the flexible tip of the scope. 
The balloon can be reprocessed and reinflated by the 
endoscopist upon withdrawal of the scope. The mech­
anical flattening and straightening of haustral folds 
with the inflated balloon permit visualization of hidden 
anatomic areas, thus increasing the ADR[28]. Only 
simulated studies on anatomical models exist for this 
device. One such study showed a significantly greater 
ADR in the balloon assisted group (P ≤ 0.0001)[61]. 
Clearly larger scale human studies are required to more 
about the utility of this device.

Real-time histology and confocal microscopy
Confocal laser endomicroscopy (CLE) is an emerging 
technology, which allows in vivo imaging of cellular 
and subcellular details of the gut mucosa and vessels 
during ongoing endoscopy. The most commonly used 
contrast agents are acriflavine hydrochloride and fluo­
rescein sodium. For colon pathology assessment, the 
administration of fluorescein intravenously produces a 
strong staining of both surface epithelium and deeper 
layers of lamina propria[62,63]. Mounted into the end of a 
regular colonoscope is a miniature confocal microscope. 
When the tip of the scope is placed in direct contact 
with the mucosa and an argon ion laser excites the 
tissue a grayscale image can be produced, with a 7 μm 
thickness and a lateral resolution of 0.7 μm, the field of 
view being 475 μm × 475 μm[63] (Figure 6).

A number of studies have demonstrated the ability 
of confocal microendosocopy to perform real time 

widespread introduction of this technology. 

ADVANCEMENTS IN ENDOSCOPE 
DESIGN
Extra-wide angle view colonoscopes
This may represent one of the few recent developments 
in the design of the colonoscope that aide ADR. The 
full spectrum endoscopy (FUSE) system (EndoChoice) 
is currently on the market. It allows for full-spectrum 
views of the colon lumen, comprising 330 degrees. 
The colonoscope in the Fuse system has 2 additional 
cameras, on the left and right side of the scope’s tip, 
to supplement the front camera. The video images 
transmitted from the cameras are displayed on 3 
contiguous monitors corresponding to each camera. 
This array provides a comprehensive view of the total 
colonic lumen, including imaging of the traditionally 
encountered blind spots at the flexures or proximal 
edges of the mucosal folds (Figure 5).

During its initial development, trials revolved around 
anatomical models with simulated polyps, some of 
which were purposely placed in the tradition blind spot, 
e.g., behind folds. In one such study 37 endoscopists 
performed colonoscopy by using the forward-viewing 
camera scope, followed by a colonoscopy with all 3 
camera on; this increases the field of view to previously 
described 330 degrees. In total, 85.7% of the polyps 
were detected with the three cameras compared to 
52.9% with only forward-viewing colonoscopy (P ≤ 
0.001). Particularly polyps that were “hidden” behind 
flexures and folds were more frequently detected 
with FUSE colonoscopy than with forward-viewing 
colonoscopy (81.9% vs 31.9%)[58]. An international, 
multicentre, randomised trial, the results of which were 
published in 2014 examined the use of FUSE further. 
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Figure 5  Example of the display module of the full spectrum endoscopy 
system and the 330° view (top). Bottom image is the full spectrum endoscopy 
scope demonstrating the side mounted camera and lights[27].
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increase in polyp detection and a 16.0% increase in 
adenoma detection in their study that included 298 
patients[67]. A further study reported similar result with 
a 13.2% increase in polyp detection and a 11.0% 
increase in adenoma detection[68]. The largest study 
for Third eye was the TERRACE study. TERRACE was a 
multi-centred study that included 349 patients. A net 
additional detection rate with the third eye retroscope 
of 29.8% for polyps and 23.2% for adenomas was 
reported. The study was criticised as the withdrawal 
time for the Third eye scopes were on average 2 min 
longer, however post-hoc analysis found withdrawal 
time to be independent of ADR[69] (Figure 7).

Despite the apparent improved ADR and reduced 
miss rate, third eye endoscopy has some significant 
flaws. It results in a 50% reduction in suction capacity; 
it needs to be removed from the working channel as 
another device is required and is very expensive[27].

Cap assistance
Transparent caps attached to the distal tip of the 
colonoscope were first designed to assist during 
endoscopic mucosal resection but they have also been 
suggested to be of help in depressing colonic folds 
to improve visualization of their proximal aspects[27]. 
Particularly in the hands of trainees and less-experi­
enced colonoscopist they have been shown to improve 

histological analysis. Showing its ability to separate 
hyperplastic and adenomatous polyps, whilst identifying 
malignant features also[62-64]. The application of confocal 
is somewhat in its infancy, however as things develop 
real-time microendoscopy may become mainstream 
for endoscopist. There is little evidence to suggest that 
confocal can improve ADR, but it can improve decision 
making once the adenoma is detected.

DEVELOPMENTS IN ACCESSORIES
Third eye retroscope®

Third eye retroscope® (Avantis Medical Systems, Inc) 
consists of a video processor, a single-use polarizing 
filter cap for the colonoscope light source, and a 3.5 mm 
flexible single-use catheter with a camera and diode 
light source at the tip. The retroscope is retroflexed 
180 degrees after being advanced through the working 
channel of the colonoscope and provides a 135 degrees 
retrograde view of the colon[27]. The system has been 
quoted to increase mucosal visualisation from 87% 
to 99%[65]. Like the FUSE system, initial studies of 
the third-eye system used anatomical models with 
simulated polyps. Standard colonoscopy detected 12% 
of the polyps located on the proximal aspects of folds, 
while 81% of these polyps were detected with the third 
eye retroscope[66]. A study demonstrated a 14.8% 
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Figure 6  Confocal laser endomicroscopy of the colon using intravenous fluorescein. A: Colon carcinoma with total disorganization of cell architecture, invasion 
and destruction of the vessels with leakage of fluorescein (arrows); B: Severe inflammatory changes in ulcerative colitis with cellular infiltrate causing an increase in 
the distance between crypts and excessive vascularity (arrows)[63].

A B C

Figure 7  Third eye retroscope®. A: Image of the third eye retroscope® protruding from the working channel of the colonoscope; B: Forward view of third-eye 
retroscope®; C: View from lens of third-eye retroscope®[27] .
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contrast, cap-assistance is relatively inexpensive and 
further studies may show such devices as the Endo-
cuff to be cost effective in improving ADR. However, 
at present, it seems that education, team work and 
optimising current practice will provide the biggest gains 
in ADR whilst maintaining financial acceptability.

REFERENCES
1	 Ferlay J, Shin HR BF, Bray F, Forman D, Mathers C, Parkin 

DM. GLOBOCAN 2008 v2.0. Cancer Incidence and Mortality 
Worldwide: IARC Cancer Base No. 10 2010. 2008

2	 Corley DA, Jensen CD, Marks AR, Zhao WK, Lee JK, Doubeni 
CA, Zauber AG, de Boer J, Fireman BH, Schottinger JE, Quinn 
VP, Ghai NR, Levin TR, Quesenberry CP. Adenoma detection rate 
and risk of colorectal cancer and death. N Engl J Med 2014; 370: 
1298-1306 [PMID: 24693890 DOI: 10.1056/NEJMoa1309086]

3	 Kaminski MF ,  Regula J, Kraszewska E, Polkowski M, 
Wojciechowska U, Didkowska J, Zwierko M, Rupinski M, 
Nowacki MP, Butruk E. Quality indicators for colonoscopy and the 
risk of interval cancer. N Engl J Med 2010; 362: 1795-1803 [PMID: 
20463339 DOI: 10.5217/ir.2010.8.1.91]

4	 Rex DK, Petrini JL, Baron TH, Chak A, Cohen J, Deal SE, 
Hoffman B, Jacobson BC, Mergener K, Petersen BT, Safdi MA, 
Faigel DO, Pike IM. Quality indicators for colonoscopy. Am J 
Gastroenterol 2006; 101: 873-885 [PMID: 16635231 DOI: 10.1016/
j.gie.2006.02.021]

5	 Johnson DA, Barkun AN, Cohen LB, Dominitz JA, Kaltenbach T, 
Martel M, Robertson DJ, Richard Boland C, Giardello FM, Lieberman 
DA, Levin TR, Rex DK. Optimizing adequacy of bowel cleansing for 
colonoscopy: recommendations from the US Multi-Society Task Force 
on Colorectal Cancer. Am J Gastroenterol 2014; 109: 1528-1545 
[PMID: 25223578 DOI: 10.1053/j.gastro.2014.07.002]

6	 Lebwohl B, Kastrinos F, Michael Glick AJ, Rosenbaum BA, Wang 
T, Alfred I. Neugut M. The Impact of Suboptimal Preparation on 
Adenoma Miss Rates and the Factors Associated with Early Repeat 
Colonoscopy. Gastrointest Endosc 2011; 73: 1207-1214 [DOI: 
110.1016/j.gie.2011.01.051]

7	 Gurudu SR, Ramirez FC, Harrison ME, Leighton JA, Crowell MD. 
Increased adenoma detection rate with system-wide implementation 
of a split-dose preparation for colonoscopy. Gastrointest Endosc 2012; 
76: 603-8.e1 [PMID: 22732876 DOI: 10.1016/j.gie.2012.04.456]

8	 Liu X, Luo H, Zhang L, Leung FW, Liu Z, Wang X, Huang R, Hui N, 
Wu K, Fan D, Pan Y, Guo X. Telephone-based re-education on the 
day before colonoscopy improves the quality of bowel preparation 
and the polyp detection rate: a prospective, colonoscopist-blinded, 
randomised, controlled study. Gut 2014; 63: 125-130 [PMID: 
23503044 DOI: 10.1136/gutjnl-2012-304292]

9	 Sanaka MR, Parsi MA, Burke CA, Barnes D, Church J, Rizk 
M, Zein N, Joseph R, Thota PN, Lopez R, Kiran RP. Adenoma 
detection at colonoscopy by polypectomy in withdrawal only 
versus both insertion and withdrawal: a randomized controlled trial. 
Surg Endosc 2015; 29: 692-699 [PMID: 25037727 DOI: 10.1007/
s00464-014-3723-3]

10	 Wildi SM, Schoepfer AM, Vavricka SR, Fruehauf H, Safroneeva E, 
Wiegand N, Bauerfeind P, Fried M. Colorectal polypectomy during 
insertion and withdrawal or only during withdrawal? A randomized 
controlled trial. Endoscopy 2012; 44: 1019-1023 [PMID: 22930173 
DOI: 10.1055/s-0032-1310237]

11	 Hewett DG, Rex DK. Miss rate of right-sided colon examination 
during colonoscopy defined by retroflexion: an observational study. 
Gastrointest Endosc 2011; 74: 246-252 [PMID: 21679946 DOI: 
10.1016/j.gie.2011.04.005]

12	 Ghosh S, Iacucci M. Dynamic position change at colonoscopy 
improves adenoma detection. Can J Gastroenterol 2013; 27: 508 
[PMID: 24078933]

13	 East JE, Bassett P, Arebi N, Thomas-Gibson S, Guenther T, 
Saunders BP. Dynamic patient position changes during colonoscope 
withdrawal increase adenoma detection: a randomized, crossover 

caecal intubation times and rates[70]. Most recently, a 
study, assessed ADR using cap-assisted colonoscopy 
vs normal colonoscopy. A total of 1380 patients were 
randomly allocated cap-assisted or normal, these 
consisted of asymptomatic participants (aged 50-75 
years) in a primary colonoscopy screening programme. 
There was no significant difference in the type, location, 
size or number of polyps detected between the two 
groups. Caecal intubation time and Gloucester Comfort 
Scores were lower in the cap-assisted group[71]. A 
further study had similar finding, only demonstrated 
a superior ADR for polyps < 5 mm in the cap-assisted 
group[72]. Such finding have been persistent in other 
studies over the last decade with one of the original cap-
assisted studies that examined 684 patients failing to 
demonstrate a significant difference in ADR[70]. This has 
been supported further by a meta-analysis performed 
in 2012 that concluded cap-assisted colonoscopy does 
not significantly improve ADR[73]. It would appear that 
cap-assisted colonoscopy may be of benefit in reducing 
caecal intubation time, but has limited or no benefit on 
polyp detection.

A similar device is Endocuff (Arc Medical, United 
States). Endocuff has been introduced as a means 
of enhancing visualization and scope stability during 
endoscopic mucosal resection of large or flat polyps 
of the sigmoid colon[74]. The Endocuff is a 2-cm long, 
flexible cuff with 2 rows of small flexible, hinged wings 
that help flatten large mucosal folds during withdrawal 
of the instrument. A prospective randomized trial 
in 498 patients undergoing screening colonoscopy 
showed Endocuff-assisted colonoscopy increased 
the absolute rate of polyp detection by 14% over 
unassisted colonoscopy from 42% to 56% (P = 0.001). 
The increase was particularly marked for polyps in the 
sigmoid colon 32% vs 15% (P = 0.0001) and caecum 
4% vs 7% (P = 0.019)[75].

CONCLUSION
Novel and refinement of existing techniques, together 
with advancements in technologies can improve ADRs, 
and thus, potentially reduce cancer mortality. The use 
of chromoendoscopy in high risk groups such as colitis 
or HNPCC is becoming standard practice, but remains 
unsubstantiated for general use and is impractical. 
However, the development oral preparation given with 
the bowel preparation is a promising development. 
Increased ADR is yet to be proven with NBI, FICE and 
AFI beyond the use of high quality colonoscopes, and 
the marginal gains of using water exchange endoscopy 
are negated by time constraints, expense and further 
technical points for widespread application. Extra-wide 
angle colonoscopes such has FUSE has additional cost 
but its significant ADR may in the long-term make this 
economically viable, but more studies investigating 
the diagnostic before this device can be recommended 
for routine practice. The third-eye retroscope may be 
prohibited by cost, despite the apparent benefit, In 

977 August 10, 2015|Volume 7|Issue 10|WJGE|www.wjgnet.com

Bond A et al . Improving adenoma detection rates



J Gastroenterol 2014; 20: 2200-2211 [PMID: 24605019 DOI: 
10.3748/wjg.v20.i9.2200]

28	 Titi M, Gupta GSP. Advanced Colonoscopic Imaging: Do New 
Technologies Improve Adenoma Detection? Gastroenterol Endosc 
News 2014; 12

29	 Leung FW, Amato A, Ell C, Friedland S, Harker JO, Hsieh YH, 
Leung JW, Mann SK, Paggi S, Pohl J, Radaelli F, Ramirez FC, 
Siao-Salera R, Terruzzi V. Water-aided colonoscopy: a systematic 
review. Gastrointest Endosc 2012; 76: 657-666 [PMID: 22898423 
DOI: 10.1016/j.gie.2012.04.467]

30	 Leung FW, Aharonian HS, Leung JW, Guth PH, Jackson G. Impact 
of a novel water method on scheduled unsedated colonoscopy in U.S. 
veterans. Gastrointest Endosc 2009; 69: 546-550 [PMID: 19231497 
DOI: 10.1016/j.gie.2008.08.014]

31	 Yen AW, Leung JW, Leung FW. A new method for screening and 
surveillance colonoscopy: Combined water-exchange and cap-
assisted colonoscopy. J Interv Gastroenterol 2012; 2: 114-119 
[PMID: 23805389 DOI: 10.4161/jig.23730]

32	 Subramanian V, Mannath J, Hawkey CJ, Ragunath K. High 
definition colonoscopy vs. standard video endoscopy for the 
detection of colonic polyps: a meta-analysis. Endoscopy 2011; 43: 
499-505 [PMID: 21360420 DOI: 10.1055/s-0030-1256207]

33	 Waldmann E, Britto-Arias M, Gessl I, Heinze G, Salzl P, Sallinger 
D, Trauner M, Weiss W, Ferlitsch A, Ferlitsch M. Endoscopists 
with low adenoma detection rates benefit from high-definition 
endoscopy. Surg Endosc 2015; 29: 466-473 [PMID: 25005016 DOI: 
10.1007/s00464-014-3688-2]

34	 Banks MR, Haidry R, Butt MA, Whitley L, Stein J, Langmead L, 
Bloom SL, O’Bichere A, McCartney S, Basherdas K, Rodriguez-
Justo M, Lovat LB. High resolution colonoscopy in a bowel cancer 
screening program improves polyp detection. World J Gastroenterol 
2011; 17: 4308-4313 [PMID: 22090787 DOI: 10.3748/wjg.v17.
i38.4308]

35	 Gross SA, Buchner AM, Crook JE, Cangemi JR, Picco MF, 
Wolfsen HC, DeVault KR, Loeb DS, Raimondo M, Woodward 
TA, Wallace MB. A comparison of high definition-image enhanced 
colonoscopy and standard white-light colonoscopy for colorectal 
polyp detection. Endoscopy 2011; 43: 1045-1051 [PMID: 21971929 
DOI: 10.1055/s-0030-1256894]

36	 Wong Kee Song LM, Adler DG, Chand B, Conway JD, Croffie 
JM, Disario JA, Mishkin DS, Shah RJ, Somogyi L, Tierney WM, 
Petersen BT. Chromoendoscopy. Gastrointest Endosc 2007; 66: 
639-649 [PMID: 17643437 DOI: 10.1016/j.gie.2007.05.029]

37	 Hurlstone DP, Karajeh M, Sanders DS, Drew SK, Cross SS. 
Rectal aberrant crypt foci identified using high-magnification-
chromoscopic colonoscopy: biomarkers for flat and depressed 
neoplasia. Am J Gastroenterol 2005; 100: 1283-1289 [PMID: 
15929758 DOI: 10.1111/j.1572-0241.2005.40891.x]

38	 Fujii T, Rembacken BJ, Dixon MF, Yoshida S, Axon AT. Flat 
adenomas in the United Kingdom: are treatable cancers being 
missed? Endoscopy 1998; 30: 437-443 [PMID: 9693889 DOI: 
10.1055/s-2007-1001304]

39	 Kiesslich R, von Bergh M, Hahn M, Hermann G, Jung M. 
Chromoendoscopy with indigocarmine improves the detection 
of adenomatous and nonadenomatous lesions in the colon. 
Endoscopy 2001; 33: 1001-1006 [PMID: 11740641 DOI: 10.1055/
s-2001-18932]

40	 Jaramillo E, Watanabe M, Slezak P, Rubio C. Flat neoplastic 
lesions of the colon and rectum detected by high-resolution video 
endoscopy and chromoscopy. Gastrointest Endosc 1995; 42: 
114-122 [PMID: 7590045 DOI: 10.1016/S0016-5107(95)70066-8]

41	 Kahi CJ, Anderson JC, Waxman I, Kessler WR, Imperiale TF, 
Li X, Rex DK. High-definition chromocolonoscopy vs. high-
definition white light colonoscopy for average-risk colorectal 
cancer screening. Am J Gastroenterol 2010; 105: 1301-1307 [PMID: 
20179689 DOI: 10.1038/ajg.2010.51]

42	 Repici A, Di Stefano AF, Radicioni MM, Jas V, Moro L, Danese 
S. Methylene blue MMX tablets for chromoendoscopy. Safety 
tolerability and bioavailability in healthy volunteers. Contemp 
Clin Trials 2012; 33: 260-267 [PMID: 22101227 DOI: 10.1016/

trial. Gastrointest Endosc 2011; 73: 456-463 [PMID: 20950801 
DOI: 10.1016/j.gie.2010.07.046]

14	 Köksal AŞ, Kalkan IH, Torun S, Taşkıran I, Öztaş E, Kayaçetin 
E, Şaşmaz N. A simple method to improve adenoma detection rate 
during colonoscopy: altering patient position. Can J Gastroenterol 
2013; 27: 509-512 [PMID: 24078934]

15	 Krueger D, Michel K, Allam S, Weiser T, Demir IE, Ceyhan 
GO, Zeller F, Schemann M. Effect of hyoscine butylbromide 
(Buscopan®) on cholinergic pathways in the human intestine. 
Neurogastroenterol Motil 2013; 25: e530-e539 [PMID: 23682729 
DOI: 10.1111/nmo.12156]

16	 Ashraf I, Ashraf S, Siddique S, Nguyen DL, Choudhary A, 
Bechtold ML. Hyoscine for polyp detection during colonoscopy: A 
meta-analysis and systematic review. World J Gastrointest Endosc 
2014; 6: 549-554 [PMID: 25400869 DOI: 10.4253/wjge.v6.i11.549]

17	 Lee TJ, Rees CJ, Blanks RG, Moss SM, Nickerson C, Wright 
KC, James PW, McNally RJ, Patnick J, Rutter MD. Colonoscopic 
factors associated with adenoma detection in a national colorectal 
cancer screening program. Endoscopy 2014; 46: 203-211 [PMID: 
24473907 DOI: 10.1055/s-0033-1358831]

18	 Inoue K, Dohi O, Gen Y, Jo M, Mazaki T, Tokita K, Yoshida N, 
Okayama T, Kamada K, Katada K, Uchiyama K, Ishikawa T, Handa 
O, Takagi T, Konishi H, Wakabayashi N, Yagi N, Naito Y, Itoh Y. 
L-menthol improves adenoma detection rate during colonoscopy: a 
randomized trial. Endoscopy 2014; 46: 196-202 [PMID: 24573731 
DOI: 10.1055/s-0034-1365035]

19	 Jover R, Zapater P, Polanía E, Bujanda L, Lanas A, Hermo JA, 
Cubiella J, Ono A, González-Méndez Y, Peris A, Pellisé M, Seoane 
A, Herreros-de-Tejada A, Ponce M, Marín-Gabriel JC, Chaparro M, 
Cacho G, Fernández-Díez S, Arenas J, Sopeña F, de-Castro L, Vega-
Villaamil P, Rodríguez-Soler M, Carballo F, Salas D, Morillas JD, 
Andreu M, Quintero E, Castells A. Modifiable endoscopic factors 
that influence the adenoma detection rate in colorectal cancer 
screening colonoscopies. Gastrointest Endosc 2013; 77: 381-389.e1 
[PMID: 23218945 DOI: 10.1016/j.gie.2012.09.027]

20	 Triantafyllou K, Sioulas AD, Kalli T, Misailidis N, Polymeros D, 
Papanikolaou IS, Karamanolis G, Ladas SD. Optimized sedation 
improves colonoscopy quality long-term. Gastroenterol Res Pract 
2015; 2015: 195093 [PMID: 25648556 DOI: 10.1155/2015/195093]

21	 Parra V, Watanabe J, Nago A, Astete M, Rodríguez C, Valladares 
G, Nuñez N, Yoza M, Gargurevich T, Pinto J. Sedation used during 
colonoscopies at the Peruvian-Japanese policlinic. Their relationship 
with quality indicators. Rev Gastroenterol Peru 2010; 30: 40-45 
[PMID: 20445723]

22	 Metwally M, Agresti N, Hale WB, Ciofoaia V, O’Connor R, 
Wallace MB, Fine J, Wang Y, Gross SA. Conscious or unconscious: 
the impact of sedation choice on colon adenoma detection. World 
J Gastroenterol 2011; 17: 3912-3915 [PMID: 22025879 DOI: 
10.3748/wjg.v17.i34.3912]

23	 Adler A, Wegscheider K, Lieberman D, Aminalai A, Aschenbeck 
J, Drossel R, Mayr M, Mroß M, Scheel M, Schröder A, Gerber 
K, Stange G, Roll S, Gauger U, Wiedenmann B, Altenhofen L, 
Rosch T. Factors determining the quality of screening colonoscopy: 
a prospective study on adenoma detection rates, from 12,134 
examinations (Berlin colonoscopy project 3, BECOP-3). Gut 2013; 
62: 236-241 [PMID: 22442161 DOI: 10.1136/gutjnl-2011-300167]

24	 Coe SG, Crook JE, Diehl NN, Wallace MB. An endoscopic quality 
improvement program improves detection of colorectal adenomas. 
Am J Gastroenterol 2013; 108: 219-226; quiz 227 [PMID: 
23295274 DOI: 10.1038/ajg.2012.417]

25	 Saunders F, Allegretti P SD. Adenoma Detection Rate (ADR) as 
a Quality Standard in a Privately Operated Community Surgical 
Center. Am J Gastroenterol 2012; 107: S796–S797

26	 Almansa C, Shahid MW, Heckman MG, Preissler S, Wallace 
MB. Association between visual gaze patterns and adenoma 
detection rate during colonoscopy: a preliminary investigation. Am 
J Gastroenterol 2011; 106: 1070-1074 [PMID: 21326224 DOI: 
10.1016/j.gie.2010.03.178]

27	 Dik VK, Moons LM, Siersema PD. Endoscopic innovations to 
increase the adenoma detection rate during colonoscopy. World 

978 August 10, 2015|Volume 7|Issue 10|WJGE|www.wjgnet.com

Bond A et al . Improving adenoma detection rates



rate?--a pilot study. Am J Gastroenterol 2008; 103: 1926-1932 
[PMID: 18647285 DOI: 10.1111/j.1572-0241.2008.01931.x]

57	 van den Broek FJ, van Soest EJ, Naber AH, van Oijen AH, 
Mallant-Hent RCh, Böhmer CJ, Scholten P, Stokkers PC, Marsman 
WA, Mathus-Vliegen EM, Curvers WL, Bergman JJ, van Eeden 
S, Hardwick JC, Fockens P, Reitsma JB, Dekker E. Combining 
autofluorescence imaging and narrow-band imaging for the 
differentiation of adenomas from non-neoplastic colonic polyps among 
experienced and non-experienced endoscopists. Am J Gastroenterol 
2009; 104: 1498-1507 [PMID: 19491863 DOI: 10.1038/ajg.2009.161]

58	 Gralnek IM, Carr-Locke DL, Segol O, Halpern Z, Siersema 
PD, Sloyer A, Fenster J, Lewis BS, Santo E, Suissa A, Segev M. 
Comparison of standard forward-viewing mode versus ultrawide-
viewing mode of a novel colonoscopy platform: a prospective, 
multicenter study in the detection of simulated polyps in an in vitro 
colon model (with video). Gastrointest Endosc 2013; 77: 472-479 
[PMID: 23410700 DOI: 10.1016/j.gie.2012.12.011]

59	 Gralnek IM, Siersema PD, Halpern Z, Segol O, Melhem A, Suissa 
A, Santo E, Sloyer A, Fenster J, Moons LM, Dik VK, D’Agostino 
RB, Rex DK. Standard forward-viewing colonoscopy versus full-
spectrum endoscopy: an international, multicentre, randomised, 
tandem colonoscopy trial. Lancet Oncol 2014; 15: 353-360 [PMID: 
24560453 DOI: 10.1016/S1470-2045(14)70020-8]

60	 Uraoka T, Tanaka S, Oka S, Matsuda T, Saito Y, Moriyama T, 
Higashi R, Matsumoto T. Feasibility of a novel colonoscope with 
extra-wide angle of view: a clinical study. Endoscopy 2015; 47: 
444-448 [PMID: 25412088]

61	 Hasan N, Gross SA, Gralnek IM, Pochapin M, Kiesslich R, 
Halpern Z. A novel balloon colonoscope detects significantly more 
simulated polyps than a standard colonoscope in a colon model. 
Gastrointest Endosc 2014; 80: 1135-1140 [PMID: 24929483 DOI: 
10.1016/j.gie.2014.04.024]

62	 Gheonea DI, Saftoiu A, Ciurea T, Popescu C, Georgescu CV, Malos 
A. Confocal laser endomicroscopy of the colon. J Gastrointestin 
Liver Dis 2010; 19: 207-211 [PMID: 20593059]

63	 Gheonea DI, Cârţână T, Ciurea T, Popescu C, Bădărău A, Săftoiu 
A. Confocal laser endomicroscopy and immunoendoscopy for real-
time assessment of vascularization in gastrointestinal malignancies. 
World J Gastroenterol 2011; 17: 21-27 [PMID: 21218080 DOI: 
10.3748/wjg.v17.i1.21]

64	 Shukla R, Abidi WM, Richards-Kortum R, Anandasabapathy S. 
Endoscopic imaging: How far are we from real-time histology? 
World J Gastrointest Endosc 2011; 3: 183-194 [PMID: 22013499]

65	 East JE, Saunders BP, Burling D, Boone D, Halligan S, Taylor 
SA. Surface visualization at CT colonography simulated 
colonoscopy: effect of varying field of view and retrograde view. 
Am J Gastroenterol 2007; 102: 2529-2535 [PMID: 17640320 DOI: 
10.1111/j.1572-0241.2007.01429.x]

66	 Triadafilopoulos G, Watts HD, Higgins J, Van Dam J. A 
novel retrograde-viewing auxiliary imaging device (Third Eye 
Retroscope) improves the detection of simulated polyps in anatomic 
models of the colon. Gastrointest Endosc 2007; 65: 139-144 [PMID: 
17185094 DOI: 10.1016/j.gie.2006.07.044]

67	 DeMarco DC, Odstrcil E, Lara LF, Bass D, Herdman C, Kinney 
T, Gupta K, Wolf L, Dewar T, Deas TM, Mehta MK, Anwer MB, 
Pellish R, Hamilton JK, Polter D, Reddy KG, Hanan I. Impact of 
experience with a retrograde-viewing device on adenoma detection 
rates and withdrawal times during colonoscopy: the Third Eye 
Retroscope study group. Gastrointest Endosc 2010; 71: 542-550 
[PMID: 20189513 DOI: 10.1016/j.gie.2009.12.021]

68	 Waye JD, Heigh RI, Fleischer DE, Leighton JA, Gurudu S, 
Aldrich LB, Li J, Ramrakhiani S, Edmundowicz SA, Early DS, 
Jonnalagadda S, Bresalier RS, Kessler WR, Rex DK. A retrograde-
viewing device improves detection of adenomas in the colon: 
a prospective efficacy evaluation (with videos). Gastrointest 
Endosc 2010; 71: 551-556 [PMID: 20018280 DOI: 10.1016/
j.gie.2009.09.043]

69	 Leufkens AM, DeMarco DC, Rastogi A, Akerman PA, Azzouzi K, 
Rothstein RI, Vleggaar FP, Repici A, Rando G, Okolo PI, Dewit 
O, Ignjatovic A, Odstrcil E, East J, Deprez PH, Saunders BP, 

j.cct.2011.11.006]
43	 Singh R, Mei SC, Sethi S. Advanced endoscopic imaging in Barrett’s 

oesophagus: a review on current practice. World J Gastroenterol 2011; 
17: 4271-4276 [PMID: 22090782 DOI: 10.3748/wjg.v17.i38.4271]

44	 Gross S, Trautwein C, Behrens A, Winograd R, Palm S, Lutz HH, 
Schirin-Sokhan R, Hecker H, Aach T, Tischendorf JJ. Computer-
based classification of small colorectal polyps by using narrow-
band imaging with optical magnification. Gastrointest Endosc 2011; 
74: 1354-1359 [PMID: 22000791 DOI: 10.1016/j.gie.2011.08.001]

45	 Pasha SF, Leighton J a., Das A, Gurudu S, Sharma VK. Narrow 
Band Imaging (NBI) and White Light Endoscopy (WLE) Have 
a Comparable Yield for Detection of Colon Polyps in Patients 
Undergoing Screening or Surveillance Colonoscopy: A Meta-
Analysis. Gastrointest Endosc 2009; 69: AB363 [DOI: 10.1016/
j.gie.2009.03.1079]

46	 Sabbagh LC, Reveiz L, Aponte D, de Aguiar S. Narrow-band 
imaging does not improve detection of colorectal polyps when 
compared to conventional colonoscopy: a randomized controlled 
trial and meta-analysis of published studies. BMC Gastroenterol 
2011; 11: 100 [PMID: 21943365 DOI: 10.1186/1471-230X-11-100]

47	 Nagorni A, Bjelakovic G, Petrovic B. Narrow band imaging versus 
conventional white light colonoscopy for the detection of colorectal 
polyps. Cochrane Database Syst Rev 2012; 1: CD008361 [PMID: 
22258983 DOI: 10.1002/14651858.cd008361.pub2]

48	 Pohl J, May A, Rabenstein T, Pech O, Ell C. Computed virtual 
chromoendoscopy: a new tool for enhancing tissue surface 
structures. Endoscopy 2007; 39: 80-83 [PMID: 17252465 DOI: 
10.1055/s-2006-945045]

49	 Kaltenbach T, Sano Y, Friedland S, Soetikno R. American 
Gastroenterological Association (AGA) Institute technology 
assessment on image-enhanced endoscopy. Gastroenterology 2008; 
134: 327-340 [PMID: 18061178 DOI: 10.1053/j.gastro.2007.10.062]

50	 Chung SJ, Kim D, Song JH, Kang HY, Chung GE, Choi J, Kim 
YS, Park MJ, Kim JS. Comparison of detection and miss rates of 
narrow band imaging, flexible spectral imaging chromoendoscopy 
and white light at screening colonoscopy: a randomised controlled 
back-to-back study. Gut 2014; 63: 785-791 [PMID: 23853211 DOI: 
10.1136/gutjnl-2013-304578]

51	 Chung SJ, Kim D, Song JH, Park MJ, Kim YS, Kim JS, Jung 
HC, Song IS. Efficacy of computed virtual chromoendoscopy 
on colorectal cancer screening: a prospective, randomized, 
back-to-back trial of Fuji Intelligent Color Enhancement versus 
conventional colonoscopy to compare adenoma miss rates. 
Gastrointest Endosc 2010; 72: 136-142 [PMID: 20493487 DOI: 
10.1016/j.gie.2010.01.055]

52	 Hoffman A, Sar F, Goetz M, Tresch A, Mudter J, Biesterfeld S, 
Galle PR, Neurath MF, Kiesslich R. High definition colonoscopy 
combined with i-Scan is superior in the detection of colorectal 
neoplasias compared with standard video colonoscopy: a 
prospective randomized controlled trial. Endoscopy 2010; 42: 
827-833 [PMID: 20803419 DOI: 10.1055/s-0030-1255713]

53	 Song LM, Banerjee S, Desilets D, Diehl DL, Farraye FA, Kaul 
V, Kethu SR, Kwon RS, Mamula P, Pedrosa MC, Rodriguez SA, 
Tierney WM. Autofluorescence imaging. Gastrointest Endosc 2011; 
73: 647-650 [PMID: 21296349 DOI: 10.1016/j.gie.2010.11.006]

54	 Moriichi K, Fujiya M, Sato R, Watari J, Nomura Y, Nata T, Ueno 
N, Maeda S, Kashima S, Itabashi K, Ishikawa C, Inaba Y, Ito T, 
Okamoto K, Tanabe H, Mizukami Y, Saitoh Y, Kohgo Y. Back-to-back 
comparison of auto-fluorescence imaging (AFI) versus high resolution 
white light colonoscopy for adenoma detection. BMC Gastroenterol 
2012; 12: 75 [PMID: 22726319 DOI: 10.1186/1471-230X-12-75]

55	 Ramsoekh D, Haringsma J, Poley JW, van Putten P, van Dekken 
H, Steyerberg EW, van Leerdam ME, Kuipers EJ. A back-to-back 
comparison of white light video endoscopy with autofluorescence 
endoscopy for adenoma detection in high-risk subjects. Gut 2010; 
59: 785-793 [PMID: 20551463 DOI: 10.1136/gut.2008.151589]

56	 Matsuda T, Saito Y, Fu KI, Uraoka T, Kobayashi N, Nakajima 
T, Ikehara H, Mashimo Y, Shimoda T, Murakami Y, Parra-
Blanco A, Fujimori T, Saito D. Does autofluorescence imaging 
videoendoscopy system improve the colonoscopic polyp detection 

979 August 10, 2015|Volume 7|Issue 10|WJGE|www.wjgnet.com

Bond A et al . Improving adenoma detection rates



assisted colonoscopy: a randomised controlled trial. Gut 2012; 61: 
402-408 [PMID: 21997547 DOI: 10.1136/gutjnl-2011-300187]

73	 Ng SC, Tsoi KK, Hirai HW, Lee YT, Wu JC, Sung JJ, Chan FK, 
Lau JY. The efficacy of cap-assisted colonoscopy in polyp detection 
and cecal intubation: a meta-analysis of randomized controlled 
trials. Am J Gastroenterol 2012; 107: 1165-1173 [PMID: 22664471 
DOI: 10.1038/ajg.2012.135]

74	 Tsiamoulos ZP, Saunders BP. A new accessory, endoscopic cuff, 
improves colonoscopic access for complex polyp resection and 
scar assessment in the sigmoid colon (with video). Gastrointest 
Endosc 2012; 76: 1242-1245 [PMID: 23164515 DOI: 10.1016/
j.gie.2012.08.019]

75	 Biecker E, Floer M, Heinecke A, Ströbel P, Böhme R, Schepke 
M, Meister T. Novel endocuff-assisted colonoscopy significantly 
increases the polyp detection rate: a randomized controlled trial. 
J Clin Gastroenterol 2015; 49: 413-418 [PMID: 24921209 DOI: 
10.1097/MCG.0000000000000166]

P- Reviewer: Fiori E, Goenka MK, Kurtoglu E, Slomiany BL    
S- Editor: Song XX    L- Editor: A    E- Editor: Wu HL

Kalloo AN, Creel B, Singh V, Lennon AM, Siersema PD. Effect 
of a retrograde-viewing device on adenoma detection rate during 
colonoscopy: the TERRACE study. Gastrointest Endosc 2011; 73: 
480-489 [PMID: 21067735 DOI: 10.1016/j.gie.2010.09.004]

70	 Kondo S, Yamaji Y, Watabe H, Yamada A, Sugimoto T, Ohta 
M, Ogura K, Okamoto M, Yoshida H, Kawabe T, Omata M. 
A randomized controlled trial evaluating the usefulness of a 
transparent hood attached to the tip of the colonoscope. Am J 
Gastroenterol 2007; 102: 75-81 [PMID: 17100978 DOI: 10.1111/
j.1572-0241.2006.00897.x]

71	 de Wijkerslooth TR, Stoop EM, Bossuyt PM, Mathus-Vliegen 
EM, Dees J, Tytgat KM, van Leerdam ME, Fockens P, Kuipers EJ, 
Dekker E. Adenoma detection with cap-assisted colonoscopy versus 
regular colonoscopy: a randomised controlled trial. Gut 2012; 61: 
1426-1434 [PMID: 22187070 DOI: 10.1136/gutjnl-2011-301327]

72	 Rastogi A, Bansal A, Rao DS, Gupta N, Wani SB, Shipe T, Gaddam 
S, Singh V, Sharma P. Higher adenoma detection rates with cap-

980 August 10, 2015|Volume 7|Issue 10|WJGE|www.wjgnet.com

Bond A et al . Improving adenoma detection rates



981 August 10, 2015|Volume 7|Issue 10|WJGE|www.wjgnet.com

MINIREVIEWS

Current role of non-anesthesiologist administered propofol 
sedation in advanced interventional endoscopy

Daniela Elena Burtea, Anca Dimitriu, Anca Elena Maloş, Adrian Săftoiu

Daniela Elena Burtea, Adrian Săftoiu, Research Center 
of Gastroenterology and Hepatology Craiova, University of 
Medicine and Pharmacy Craiova, 200639 Craiova, Romania 

Daniela Elena Burtea, Endoscopy Department, Clinical County 
Emergency Hospital Craiova, 200639 Craiova, Romania

Anca Dimitriu, Anca Elena Maloş, Anesthesiology Department, 
Clinical County Emergency Hospital Craiova, 200639 Craiova, 
Romania

Adrian Săftoiu, Endoscopy Department, Gastrointestinal Unit, 
Copenhagen University Hospital Herlev, 2730 Herlev, Denmark

Author contributions: Burtea DE retrieved the references, 
carefully reviewed the literature and wrote the initial manuscript; 
Dimitriu A and Maloş AE contributed to the reviewing of the 
manuscript; Săftoiu A designed the content of the mini-review 
and wrote parts of the manuscript.

Supported by The Partnership program in priority areas - 
PN II, implemented with support from National Authority of 
Scientific Research (ANCS), CNDI - Uefiscdi, Romania, No. 
2011-3.1-0252 (Nano-Ablation).

Conflict-of-interest statement: None.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Adrian Săftoiu, MD, PhD, MSc, FASGE, 
Visiting Clinical Professor, Research Center of Gastroenterology 
and Hepatology Craiova, University of Medicine and Pharmacy 
Craiova, 2 Petru Rares str., 200639 Craiova, 
Romania. adrian.saftoiu@umfcv.ro
Telephone: +40-744-823355
Fax: +40-251-310287

Received: May 7, 2015
Peer-review started: May 9, 2015
First decision: June 3, 2015
Revised: June 21, 2015
Accepted: July 21, 2015 
Article in press: July 23, 2015
Published online: August 10, 2015

Abstract
Complex and lengthy endoscopic examinations like 
endoscopic ultrasonography and/or endoscopic retro
grade cholangiopancreatography benefit from deep 
sedation, due to an enhanced quality of examinations, 
reduced discomfort and anxiety of patients, as well as 
increased satisfaction for both the patients and medical 
personnel. Current guidelines support the use of 
propofol sedation, which has the same rate of adverse 
effects as traditional sedation with benzodiazepines and/
or opioids, but decreases the procedural and recovery 
time. Non-anesthesiologist administered propofol 
sedation has become an option in most of the countries, 
due to limited anesthesiology resources and the 
increasing evidence from prospective studies and meta-
analyses that the procedure is safe with a similar rate of 
adverse events with traditional sedation. The advantages 
include a high quality of endoscopic examination, 
improved satisfaction for patients and doctors, as well 
as decreased recovery and discharge time. Despite 
the advantages of non-anesthesiologist administered 
propofol, there is still a continuous debate related to the 
successful generalization of the procedures.      

Key words: Non-anesthesiologist administered pro
pofol sedation; Advanced interventional endoscopy; 
Endoscopic ultrasound; Endoscopic retrograde cholangio
pancreatography 
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Core tip: A large amount of clinical research data demon
strated that propofol provides significant advantages 
over traditional sedation techniques during advanced 
endoscopic procedures like endoscopic retrograde 
cholangiopancreatography and/or endoscopic ultrasono
graphy. Thus, propofol is more effective and safer than 
the combination of midazolam and meperidine to maintain 
an adequate level of sedation during advanced endoscopic 
procedures, with shorter recovery times and increased 
patient and endoscopist satisfaction. The trend of an 
increased usage of propofol and generalization of non-
anesthesiologist administered propofol sedation in 
both hospital and private practice settings will certainly 
increase in the years to come.

Burtea DE, Dimitriu A, Maloş AE, Săftoiu A. Current role of 
non-anesthesiologist administered propofol sedation in advanced 
interventional endoscopy. World J Gastrointest Endosc 2015; 
7(10): 981-986  Available from: URL: http://www.wjgnet.
com/1948-5190/full/v7/i10/981.htm  DOI: http://dx.doi.
org/10.4253/wjge.v7.i10.981

INTRODUCTION
Most of the endoscopic procedures, either diagnostic 
or therapeutic, are nowadays performed under 
sedation, used as a standard practice in most of the 
centers[1]. Non-complex endoscopic examinations can 
be performed safely without any sedation, but with 
thorough psychological preparation and pre-procedural 
care, which might be good enough for patients to 
decrease procedure related anxiety[2]. However, the 
number and complexity of endoscopic procedures 
increased due to the generalized usage of sedation, 
which diminishes anxiety, discomfort and/or pain for 
the patients, thus improving patient acceptance and 
satisfaction[3-7]. Sedation is also important to medical 
practitioners as it improves the quality of endoscopic 
examinations and completion rate, but also treatment 
outcomes in therapeutic endoscopy, thus increasing 
endoscopist’s satisfaction[3]. Sedation levels and 
medication types depend on a variety of factors, related 
to both patient characteristics (age, comorbidities, 
preference, etc.), as well as procedure types (simple 
diagnostic gastroscopy or colonoscopy, as opposed to 
prolonged complex therapeutic procedures)[4]. 

Sedation levels are variable and include a continuum 
of states ranging from minimal and moderate sedation 
to deep sedation and general anesthesia[4]. Conscious 
sedation assumes an iv administration of pharmacologic 
agents that lower the level of consciousness up to a 
state of drowsiness, relaxation, but the patient stays 
awake during the procedure retaining its ability to 
maintain an open airway and to breath spontaneously 
(patients do not require intubation and mechanical 
ventilation as with general anesthesia). Conscious 
sedation also helps to ensure adequate cardiac output, 

to communicate with the medical team and to respond 
to verbal commands[8,9]. Nevertheless, complex and 
lengthy procedures like endoscopic ultrasound (EUS) 
and endoscopic retrograde cholangiopancreatography 
(ERCP) usually require a deeper sedation level[10]. 
Consequently, deep sedation makes the pain more 
tolerable, minimizes patient anxiety and/or discomfort, 
and has no memory effect (the patient will never recall 
any negative emotions) and thereby facilitates the 
procedure performance by the endoscopist[4]. Current 
guidelines also support the use of propofol-based seda
tion as compared with traditional (conventional) sedation 
with benzodiazepines and/or opioids, thus offering 
higher patient and endoscopist satisfaction, decreasing 
procedure-related time, as well as recovery time, 
without increasing the rate of adverse events[11]. 

On the other hand, the use of intravenous sedation 
has increased the demand of qualified medical providers 
to assess and intervene on behalf of the patient, before 
serious adverse events occur[6].

Due to limited anesthesiology resources in most 
countries, non-anesthesiologist administered propofol 
(NAAP) sedation has started to be used extensively[6]. 
Registered nurses have responded to this demand 
through implementation of educational programs, 
definition of clinical competencies and promulgation 
of recommended practice guidelines by professional 
practice organizations and nursing position state
ments[12]. 

The aim of this article was to critically review the 
available evidence on deep sedation procedures nece
ssary for complex therapeutic EUS and/or ERCP proce
dures, highlighting the controversies that still concern 
sedation by non-anesthesiologists (either endoscopists 
or nurses) based on structured multisociety sedation 
curriculum programs. 

METHODS OF SEDATION
Sedation methods differ widely from one country 
to another, from one health system to another and, 
of course, they depend on local circumstances and 
both patient’s and endoscopist’s preferences that all 
increased the threshold on quality[2]. On the other hand, 
the differences between various hospitals/departments, 
university/community hospitals, as well as public/private 
endoscopy units, and other systematic differences of 
practice, might influence a particular endoscopy unit 
concerning its own sedation practices. Various types 
and degrees of sedation techniques are thus used 
during gastrointestinal (GI) endoscopic procedures, 
although the optimal sedation is tailored according to 
the individual patient, based on the balance between 
clinical risks and type of procedure performed[13]. Even 
nowadays, there is no standard system of sedation, 
while in the private institutions the choice of sedation 
depends on endoscopist and/or anesthesiologist 
preference, as well as the complexity of procedures to 
be performed. 
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Recent pharmacological researches and progresses 
have also contributed to the increased use of con
scious sedation for specific patient populations. The 
introduction of  “non-barbituric” intravenous anesthetics 
(propofol, remifentanil, ketamine, etomidate) with 
shorter half-lives and having minimum cumulative 
active metabolites, have increased the safety and 
efficacy associated with the administration of sedation. 
Nevertheless, both propofol (alone or in combination 
with other agents), but also conventional/traditional 
sedation techniques (using benzodiazepines and/or 
opioids) can induce deep sedation, even though only 
moderate sedation is desired[5]. 

Benzodiazepines
Benzodiazepines, such as midazolam, alprazolam, 
bromazepam, diazepam, etc., are among the most 
commonly prescribed drugs[2]. These drugs act as 
anxiolytics, sedatives, hypnotics, anesthetics, antiepi
leptic and muscle relaxants. Moderate sedation using 
midazolam and an opioid is still considered the standard 
method of sedation, although propofol is increasingly 
used in many countries, mainly because both the 
endoscopists’, as well as patients’ satisfaction are higher 
than for conventional sedation. Midazolam is currently 
considered the benzodiazepine of choice because of its 
shorter duration of action and better pharmacokinetic 
profile compared with diazepam. The duration of 
action of midazolam is dependent on the duration of 
its administration. Mental function returns to normal 
after approximately 4 h after administration, the drug 
being very useful for short procedures. One published 
meta-analysis reported that midazolam provided better 
patient satisfaction as compared to diazepam, and less 
frequent memory of procedures[9]. The recovery time 
can be shortened after midazolam usage by using the 
benzodiazepine antagonist flumazenil[14].

Opioids
Among the opioids, fentanyl and meperidine/pethidine 
and are the most popular[2]. Fentanyl is a synthetic 
narcotic analgesic characterized by a rapid onset and 
short duration of action. At the level of respiratory 
system, higher doses can cause respiratory depression, 
immediately, as well as late. It can induce chest muscle 
rigidity followed by a difficult or even impossible 
intubation. Also, the combination of fentanyl and 
midazolam that is used quite often in some endoscopy 
departments can produce apnea and cardiac arrest[9]. 
Pethidine/meperidine is a weak opioid (7-10 times 
weaker than morphine) which relaxes smooth muscles, 
produces sedation and mild euphoria. The combination 
between midazolam and meperidine is safe and 
effective for GI endoscopy[15]. Ketamine is also a sui
table sedative for GI endoscopy[16], although it might 
stimulate salivary and tracheobronchial secretion, while 
it sometimes gives a dissociative anesthesia that can 
produce hallucinations and delirium awakening[17]. 

Propofol
Propofol is an ultra-short-acting, sedative-hypnotic 
agent that has multiple potential advantages compared 
with “traditional sedation” based upon administration 
of an opioid and benzodiazepine agents for endoscopic 
procedures[18]. Propofol is a highly soluble phenol deri
vative, consisting of an iv emulsion for injection or 
infusion (1% concentration, 10 mg/mL) containing also 
10% soybean oil, 2.25% glycerol and 1.2% purified egg 
phosphatide[2]. Propofol has become undoubtedly the 
induction agent of choice in GI endoscopy, as it is really 
easy to administer and provides prompt awakening, with 
fewer side effects[19]. Postprocedure, propofol reduces 
nausea and vomiting as well as the time required for 
the ability to walk, as compared with thiopental and 
methohexital. The pain on injection of propofol may be 
reduced by injecting it into large veins or by mixing with 
20-40 mL of lidocaine anesthetic agents. Co-induction 
with midazolam reduces the dose of propofol, produce 
sedation and amnesia without prolonging hospitalization 
time[20]. Nevertheless, recovery is slower, which for 
outpatient endoscopy cabinets can be an impediment.

ADVANCED ENDOSCOPY
Compared to standard diagnostic upper or lower GI 
endoscopy, advanced therapeutic procedures (EUS 
and/or ERCP) are often longer and complicated, thus 
requiring higher doses of sedatives for corresponding 
patient compliance, without recall of the procedure[10].

ERCP
ERCP is a technically demanding, but highly important 
modality to diagnose and treat pancreaticobiliary 
disorders. ERCP has progressed from an initial diagnostic 
technique to an exclusively therapeutic procedure used 
for the management of common bile duct stones, as 
well as biliary strictures. Pancreatic stones, strictures 
or even pseudocysts can be also managed by ERCP 
in highly specialized tertiary centers[21]. Traditional 
conscious (moderate) sedation with the combination 
between a benzodiazepine and an opiate is challenged 
nowadays by the use of propofol sedation. A Cochrane 
review on individual studies concluded that patients 
have a better recovery profile after propofol sedation, as 
compared to the combination midazolam - meperidine, 
with no difference in complication rate[22]. The same 
conclusion has been reached by several meta-analyses 
that indicated clear advantages for propofol sedation, 
without increased risk of cardiopulmonary adverse 
events[18,23]. In order to obtain the desired deep seda
tion effects, balanced propofol sedation (propofol 
in combination with midazolam and fentanyl) has 
been used showing a longer recovery time without 
any other difference in term of complications[24]. The 
conclusion was that non-anesthesiologists propofol 
sedation can also be administered safely by trained, 
registered sedation nurses, with the same being 
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indicating that propofol sedation has a similar rate of 
adverse events compared to conventional sedation 
(based on benzodiazepines ± opioids), with a high post-
procedural satisfaction for both the patients, but also 
endoscopists. Moreover, the time for sedation decreases, 
with a higher quality of the endoscopic examination, 
while the recovery and discharge time will decrease[6]. 
Even psychomotor ability after the procedure seems to 
be improved leading to a possible continuation of daily 
routine (including driving after recovery in the medical 
suites)[33]. Because higher category of ASA physical 
status classification system leads to higher complication 
rate, an anesthesiologist is usually required on-site or 
for all patients with ASA category equal to or more than 
III[34]. 

A dedicated person (usually a trained registered 
nurse) should be used for propofol administration, based 
on a clear protocol and adequate monitoring of the 
patient. An intravenous access should be maintained 
based on catheter with continuous supplemental oxygen, 
with careful continuous pulse oximetry and automated 
non-invasive blood pressure monitoring at 3-5 min 
intervals[6]. While simple endoscopic procedures can be 
performed with moderate sedation, complex procedures 
like EUS and/or ERCP are usually performed with deep 
sedation[10]. Currently, there is insufficient evidence that 
balanced propofol sedation with combination of drugs, 
beside propofol, has more beneficial effects[35,36]. The 
preferred mode of administration is with intermittent 
bolus administration or PCS in a minority of patients, 
if available[37]. Nevertheless, one large study from 
Germany showed that the combination of propofol and 
midazolam has a significantly lower sensation of pain, 
as well as reduced symptoms of dizziness, nausea and 
vomiting as compared to patients that received only 
propofol mono-sedation[38]. There is a lot of data to 
support the usage of patient-selected music during the 
procedures, which can decrease the dosage of propofol 
administered[39].

Both endoscopists and nurses should undergo a 
specific training program, which includes theoretical and 
practical parts on both basic life support and advanced 
cardiac life support[6]. A structured training program 
followed by an implementation phase documented a 
low incidence of adverse events, while the independent 
risk factors were: type of intervention and level of staff 
experience[40]. Thus, the patients had short duration 
hypoxia (4.7%), needed suction (2.4%) or bag-mask 
ventilation (0.9%), with only 0.3% of procedures that 
had to be discontinued[12]. Anesthetic assistance was 
necessary for only 0.4% of patients. A recent meta-
analysis compared pooled results for NAAP and AAP 
studies, and showed the same rates of hypoxia (oxygen 
saturation less than 90%) and airway intervention in 
both arms[41]. Respiratory complications after endoscopist 
directed sedation were also shown to be important, 
with coughing or vomiting resulting in an increased 
risk of respiratory infections, thus requiring antibiotic 
treatment[42]. However, pooled patient satisfaction and 

valid also in emergency ERCP[25]. Although propofol 
is nowadays preferred, in high doses it induces a risk 
of cardiopulmonary complications (bradycardia, hypo
tension, apnea, hypoxemia, etc.), consequently various 
methods of administration have been designed. Target 
propofol infusion (TPI) consists of an initial bolus, 
followed by a rate of constant infusion controlled by a 
computer, and has been compared to self-administration 
of propofol through patient controlled sedation (PCS)[26]. 
The later technique showed a reduced consumption 
of propofol and a faster recovery, but no significant 
benefits over TPI.  

EUS
EUS is a state-of-the-art method for the assessment of 
GI pathology, especially for pancreaticobiliary lesions, but 
also GI tract or lung cancers. Moreover, the procedure 
allows the performance of EUS-guided fine needle 
aspiration (FNA) used to obtain a final diagnosis through 
cytology or histology exams of the obtained samples[27]. 
While routine diagnostic or staging EUS carries a 
relatively low risk, it is usually more time consuming 
and more uncomfortable than a simple diagnostic upper 
GI tract endoscopy. Likewise, EUS-FNA procedures are 
more difficult and lengthier, therefore a deeper sedation 
is necessary. The same thing is valid for therapeutic 
procedures which start with the initial placement of a 
needle through EUS-guidance, for, e.g., celiac plexus 
neurolysis or pancreatic pseudocyst drainage. Other 
therapeutic procedures performed under EUS-guidance 
or assistance, like hepaticogastrostomies, choledoco-
duodenostomies or cholecystogastrostomies, are also 
performed under deep sedation or general anesthesia, 
even in high risk patients [American Society of Anesth
esiologists (ASA) III-IV][28]. A large prospective study 
including 500 patients showed that administration of 
propofol by qualified persons, other than endoscopist, 
is safe and effective for patients with ASA less than 2, 
during upper GI EUS[29]. Balanced propofol sedation 
techniques have been used also during EUS-FNA 
procedures without any major complications[30]. Like
wise, TCI during monitored anesthesia has been proven 
useful for safe sedation during EUS, without major 
complications[31].  

NAAP
NAAP propofol sedation caused major debates due 
to limited anesthesiology resources that determined 
administration of NAAP by trained nurses or endo
scopists in selected endoscopy procedures[6]. A com
prehensive guideline endorsed by the European 
Society of Gastrointestinal Endoscopy (ESGE) and 
European Society of Gastroenterology and Endoscopy 
Nurses and Associates established the role of NAAP 
in clinical endoscopy. Thus, trained registered nurses 
or endoscopists can safely administer propofol during 
ongoing endoscopy, with a very low rate of respiratory 
events requiring endotracheal intubation[32]. The 
recommendations from the ESGE guidelines are clear, 
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5	 Vargo JJ, DeLegge MH, Feld AD, Gerstenberger PD, Kwo PY, 
Lightdale JR, Nuccio S, Rex DK, Schiller LR. Multisociety sedation 
curriculum for gastrointestinal endoscopy. Gastroenterology 2012; 
143: e18-e41 [PMID: 22624720 DOI: 10.1053/j.gastro.2012.05.001]

6	 Dumonceau JM, Riphaus A, Aparicio JR, Beilenhoff U, Knape JT, 
Ortmann M, Paspatis G, Ponsioen CY, Racz I, Schreiber F, Vilmann 
P, Wehrmann T, Wientjes C, Walder B. European Society of 
Gastrointestinal Endoscopy, European Society of Gastroenterology 
and Endoscopy Nurses and Associates, and the European Society of 
Anaesthesiology Guideline: Non-anesthesiologist administration of 
propofol for GI endoscopy. Endoscopy 2010; 42: 960-974 [PMID: 
21072716 DOI: 10.1055/s-0030-1255728]

7	 Riphaus A, Wehrmann T, Weber B, Arnold J, Beilenhoff U, Bitter 
H, von Delius S, Domagk D, Ehlers AF, Faiss S, Hartmann D, 
Heinrichs W, Hermans ML, Hofmann C, In der Smitten S, Jung 
M, Kähler G, Kraus M, Martin J, Meining A, Radke J, Rösch T, 
Seifert H, Sieg A, Wigginghaus B, Kopp I. S3-guidelines--sedation 
in gastrointestinal endoscopy. Z Gastroenterol 2008; 46: 1298-1330 
[PMID: 19012203 DOI: 10.1055/s-2008-1027850]

8	 Müller M, Wehrmann T. How best to approach endoscopic 
sedation? Nat Rev Gastroenterol Hepatol 2011; 8: 481-490 [PMID: 
21750516 DOI: 10.1038/nrgastro.2011.122]

9	 McQuaid KR, Laine L. A systematic review and meta-analysis 
of randomized, controlled trials of moderate sedation for routine 
endoscopic procedures. Gastrointest Endosc 2008; 67: 910-923 
[PMID: 18440381 DOI: 10.1016/j.gie.2007.12.046]

10	 Cheriyan DG, Byrne MF. Propofol use in endoscopic retrograde 
cholangiopancreatography and endoscopic ultrasound. World 
J Gastroenterol 2014; 20: 5171-5176 [PMID: 24833847 DOI: 
10.3748/wjg.v20.i18.5171]

11	 Ellett ML. A literature review of the safety and efficacy of using 
propofol for sedation in endoscopy. Gastroenterol Nurs 2010; 33: 
111-117 [PMID: 20389224 DOI: 10.1097/SGA.0b013e3181d601fb]

12	 Slagelse C, Vilmann P, Hornslet P, Hammering A, Mantoni T. Nurse-
administered propofol sedation for gastrointestinal endoscopic 
procedures: first Nordic results from implementation of a structured 
training program. Scand J Gastroenterol 2011; 46: 1503-1509 [PMID: 
22050137 DOI: 10.3109/00365521.2011.619274]

13	 Fanti L, Testoni PA. Sedation and analgesia in gastrointestinal 
endoscopy: what’s new? World J Gastroenterol 2010; 16: 
2451-2457 [PMID: 20503443 DOI: 10.3748/wjg.v16.i20.2451]

14	 Mathus-Vliegen EM, de Jong L, Kos-Foekema HA. Significant 
and safe shortening of the recovery time after flumazenil-reversed 
midazolam sedation. Dig Dis Sci 2014; 59: 1717-1725 [PMID: 
24563235 DOI: 10.1007/s10620-014-3061-2]

15	 Lee BS, Ryu J, Lee SH, Lee MG, Jang SE, Hwang JH, Ryu JK, Do 
SH, Kim YT. Midazolam with meperidine and dexmedetomidine vs. 
midazolam with meperidine for sedation during ERCP: prospective, 
randomized, double-blinded trial. Endoscopy 2014; 46: 291-298 
[PMID: 24671858 DOI: 10.1055/s-0033-1358909]

16	 Varadarajulu S, Eloubeidi MA, Tamhane A, Wilcox CM. 
Prospective randomized trial evaluating ketamine for advanced 
endoscopic procedures in difficult to sedate patients. Aliment 
Pharmacol Ther 2007; 25: 987-997 [PMID: 17403003 DOI: 
10.1111/j.1365-2036.2007.03285.x]

17	 Chudnofsky CR, Weber JE, Stoyanoff PJ, Colone PD, Wilkerson 
MD, Hallinen DL, Jaggi FM, Boczar ME, Perry MA. A combination 
of midazolam and ketamine for procedural sedation and analgesia 
in adult emergency department patients. Acad Emerg Med 2000; 
7: 228-235 [PMID: 10730829 DOI: 10.1111/j.1553-2712.2000.
tb01064.x]

18	 Sethi S, Wadhwa V, Thaker A, Chuttani R, Pleskow DK, Barnett 
SR, Leffler DA, Berzin TM, Sethi N, Sawhney MS. Propofol versus 
traditional sedative agents for advanced endoscopic procedures: a 
meta-analysis. Dig Endosc 2014; 26: 515-524 [PMID: 24354404 
DOI: 10.1111/den.12219]

19	 Vargo JJ, Zuccaro G, Dumot JA, Shermock KM, Morrow 
JB, Conwell DL, Trolli PA, Maurer WG. Gastroenterologist-
administered propofol versus meperidine and midazolam for 
advanced upper endoscopy: a prospective, randomized trial. 

pooled endoscopist satisfaction rate, as well as the dose 
of propofol administered were lower in the NAAP group, 
as compared to the AAP group. In order to generalize 
this approach there are important legal issues that 
may arise if sedation complications occur during NAAP 
procedures, while these legal implications usually have 
country or even hospital specificities and particularities.  

Nevertheless, cautious opinions on NAAP still exist, 
with more data required before transition of procedures 
from major hospitals to community practice[43,44]. 
Retraction of endorsement for the NAAP guideline by 
the European Society of Anesthesiology (ESA) came 
in line with the concerns of using NAAP by trained 
nurses or endoscopists, mainly in view with the possible 
complications and their proper management[45]. Our own 
approach for the patients with advanced interventional 
endoscopic procedures (EUS and/or ERCP) consists of 
exclusive use of propofol sedation in the presence of an 
anesthesiologist, as required by the current national and 
local legislation practices. Based on a total number of 
192 patients examined during one year in the Research 
Center of Gastroenterology and Hepatology Craiova, 
Romania, we have encountered no severe adverse 
events, with drowsiness, nausea, vomiting, dizziness, 
headache, coughing or shivers being the most frequent, 
while less than 2% of patients had mild braycardia.

CONCLUSION
In conclusion, several large prospective studies and 
meta-analyses demonstrated that propofol provides 
significant advantages over benzodiazepine and opioid 
agents for deep patient sedation during advanced 
endoscopic procedures like ERCP and/or EUS: propofol 
was more effective and safer than the combination 
of midazolam and meperidine for achieving and main
taining an adequate level of sedation during endoscopic 
procedures, with better titration of the level of sedation 
and shorter recovery times. The trend of an increased 
usage of propofol and generalization of NAAP sedation in 
both hospital and private practice settings will certainly 
increase in the years to come. 
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Abstract
In the majority of cases, duodenal papillary tumors 

are adenomas or adenocarcinomas, but the endoscopy 
biopsy shows low accuracy to make the correct differen
tiation. Endoscopic ultrasonography and endoscopic 
retrograde cholangiopancreatography are important 
tools for the diagnosis, staging and management of 
ampullary lesions. Although the endoscopic papillectomy 
(EP) represent higher risk endoscopic interventions, it 
has successfully replaced surgical treatment for benign 
or malignant papillary tumors. The authors review the 
epidemiology and discuss the current evidence for 
the use of endoscopic procedures for resection, the 
selection of the patient and the preventive maneuvers 
that can minimize the probability of persistent or 
recurrent lesions and to avoid complications after the 
procedure. The accurate staging of ampullary tumors 
is important for selecting patients to EP or surgical 
treatment. Compared to surgery, EP is associated 
with lower morbidity and mortality, and seems to be 
a preferable modality of treatment for small benign 
ampullary tumors with no intraductal extension. The 
EP procedure, when performed by an experienced 
endoscopist, leads to successful eradication in up to 
85% of patients with ampullary adenomas. EP is a safe 
and effective therapy and should be established as the 
first-line therapy for ampullary adenomas.

Key words: Epidemiology; Ampullary tumors; Endo
scopic resection; Endoscopic ultrasound; Staging; 
Endoscopic papillectomy; Surgical ampullectomy
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Core tip: Although the endoscopic papillectomy (EP) 
represent higher risk endoscopic interventions, it has 
successfully replaced surgical treatment for benign or 
malignant papillary tumors. The accurate staging of 
ampullary tumors is important for selecting patients 
to EP or surgical treatment. Compared to surgery, EP 
is associated with lower morbidity and mortality, and 
seems to be a preferable modality of treatment for small 
benign ampullary tumors with no intraductal extension. 
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The EP procedure, when performed by an experienced 
endoscopist, leads to successful eradication in up to 
85% of patients with ampullary adenomas. EP is a safe 
and effective therapy and should be established as the 
first-line therapy for ampullary adenomas.
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papillectomy: The limits of the indication, technique and results. 
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INTRODUCTION
Ampullomas represent an uncommon group of gas­
trointestinal malignancies. Advances in endoscopic 
ultrasound (EUS) and endoscopic retrograde cholangio­
pancreatography (ERCP) have significantly impacted 
the clinical approach to patients with suspected prema­
lignant or malignant lesions of the duodenal papilla[1]. 
The present review leads us to the discussion of num­
erous current issues related to the epidemiology of 
ampullary tumors, the role of the endoscopy biopsy, 
EUS, and ERCP, as well as indications, optimal tech­
nique, complications and outcomes in patients with 
benign or malignant tumor. 

The term “endoscopic papillectomy” refers to the 
duodenal mucosa and submucosa resection, including 
all the anatomic attachments of the ampulla of Vater, 
and the tissues around the bile and pancreatic ducts. In 
turn, the term ampullectomy should be used to define 
this surgical procedure, which consists in the resection 
of the ampulla of Vater, through a duodenotomy inclu­
ding the cephalic pancreatic tissue resection, followed 
by reinsertion of common bile duct (CBD) and main 
pancreatic duct (MPD) in the duodenal wall[2].

The endoscopic papillectomy (EP) was first reported 
as a route of access to the biliary tract[3]. Years later, 
it was used as a treatment modality for two cases of 
duodenal papilla cancer[4], and today it is accepted as 
a viable alternative therapy to surgery in patients with 
sporadic adenoma of the major or minor duodenal 
papilla due to its high success rate and low recurrence[2].

EPIDEMIOLOGY
Tumors of the duodenal papilla may be classified as 
benign, premalignant, and malignant[5]. The annual 
incidence of ampullary lesions in the United States is 
3000, with reported prevalence rates of 0.04%-0.12% 
in autopsy series[6,7]. Ampullary adenomas may occur 
sporadically or in the setting of hereditary polyposis 
syndromes, including familial adenomatous polyposis 
(FAP) with adenomatous polyposis coli gene mutations. 
In patients with FAP, ampullary adenomas occur in up 
to 80% of individuals during their lifetime and progress 
to malignancy in 4%[8]. Ampullary adenomas are 

likely to follow an adenoma-to-carcinoma sequence 
similar to colorectal adenocarcinoma[9]. These lesions 
are considered premalignant, with an incidence of 
transformation to carcinoma ranging from 25%-85% 
for sporadic adenomas. As with all neoplasms, tumor 
stage dictates the appropriate therapy[10]. 

DETERMINANT FACTORS IN THE 
RESECTION OF NON-INVASIVE 
NEOPLASMS OF THE VATER´S 
AMPULLA
It seems that the knowledge of the histological and 
immunohistochemical characteristics is useful for preci­
sely indicate an EP. In this context, the study of such 
characteristics is useful for selecting the appropriate 
surgical or endoscopic procedure. To corroborate this 
fact, japanese authors reported the results of this 
analysis in 56 noninvasive ampullary tumors. They 
demonstrated that the intestinal type cancer of intra-
ampullary location shows lower CK20 expression than 
tumors of the periampullary location, and besides that, 
the intestinal type tumors without CDX2 expression, 
that included extended and intra-ampullary location 
types, tend to show a compromised vertical margin 
after EP. This suggests that periampullary tumors, 
intestinal histology and high CK20-positive rate can be 
regarded as good indications for the EP procedure. On 
the other hand, this study shows that tumors that are 
either pancreatobiliary or intestinal type without CDX2 
expression have a higher chance of involvement of 
the common channel inside duodenal papilla, CBD and 
MPD[11]. 

INDICATIONS
The indications for EP are based on features that can 
predict a complete tumor removal, while minimizing 
complications related to the procedure[1]. Currently the 
indications are not fully established and are far from a 
consensus.

The main criteria for EP include the lesion size (up 
to 5 cm), no evidence of intraductal tumor growth or 
malignancy in endoscopic findings, such as ulceration, 
spontaneous bleeding and friability[1,12-18]. However, the 
indications for EP are expanding[10,19-24]. For example, 
the endoscopic piecemeal resection technique, is used 
to removing tumors that can’t be removed “en bloc”, 
and provided increasing resections, when properly 
performed[25]. The clinical results of this technique are 
very good, but the chance of recurrence is higher.

The ductal invasion in an extension less than 1 cm 
does not seem to be an absolute contraindication for 
EP, because the tumor can be exposed by endoscopic 
maneuvers, such as the use of an extractor balloon into 
the lumen, and thus it can be completely resected with 
a polypectomy snare[26-28]. 

The cancer arising within an adenoma without 
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invasion of duodenal muscularis propria and pancreas, 
or CBD and MPD, are liable to resection by EP[29-33]. 
However, in some situations, EP can be used as a 
macrobiopsy procedure for a simple local tumoral 
staging, if the resection margins are compromised[34].

PREOPERATIVE ENDOSCOPIC 
EVALUATION
The most common preoperative concern is to define if a 
papillary tumor is benign or malignant. The endoscopic 
aspect alone cannot always distinguish adenomas 
from carcinomas and even from adenomatous polyps, 
carcinoids, gangliocytic paraganglioma, and other 
tumors that may occur in this region[35,36]. Some endo­
scopic aspects like ulceration, friability, spontaneous 
bleeding are usually relate to malignant lesions. The use 
of endoscopic tools such as NBI, FICE and magnifying 
endoscopy are useful to select patients for EP (Figure 
1)[37]. 

A definitive histological diagnosis is a basic pre-
requisite for adequate management of these patients, 
but we must remember that endoscopic biopsy of the 
duodenal papilla misses 30% of malignant tumors[38]. 
Moreover, the coexistence of carcinoma and adenoma 
cannot be excluded by endoscopic biopsy. Some authors 
advocate deep biopsy after sphincterotomy, to increase 
diagnostic accuracy of endoscopic biopsy[39]. We do 
not recommend this procedure, because endoscopic 
sphincterotomy eliminates the possibility of endoscopic 
en bloc resection of ampullary tumors, impeding a 
possible curative resection. 

Favoring our impression, a prospective study showed 
that endoscopic biopsy is not reliable for preoperative 
diagnosis of tumors of the duodenal papilla (sensitivity 
of 21% before and 37% after sphincterotomy)[40]. Thus, 
in some cases, EP can be recommended as a technique 
for preoperative diagnosis because a high false negative 
rate of endoscopic biopsy[34]. 

PREOPERATIVE STAGING
EUS is the imaging modality of choice for local staging 

(T). EUS is superior to helical computed tomography 
(CT) for preoperative evaluation of tumor size, detection 
of regional lymph node metastasis, vascular invasion 
in patients with periampullary neoplasms and also to 
detect tumor infiltration of biliary and pancreatic ducts 
(Figure 2A)[40]. 

Many experts believe that EUS is not useful in lesions 
less than 1 cm in diameter, with no suspicious signs 
of malignancy (ulceration, induration, bleeding and/or 
biopsies with high-grade dysplasia or carcinoma)[12]. 
Our experience shows that, when EUS is performed for 
staging ampullary tumor prior to EP, it allows deciding 
for EP, because it shows the relationship between 
CBD and MPD, as well their diameter. EUS allows the 
verification of the relationship of the borders of the 
tumor in the duodenal wall, CBD and MPD, regardless of 
the size of the tumor. However, prospective studies are 
needed to evaluate the accuracy of these findings. 

The use of intraductal ultrasound (IDUS), with a 20 
MHz probe can be more accurate in visualizing mucosa 
layers compared to conventional EUS[41]. According 
to literature, EUS and IDUS accuracy before surgical 
resection or diagnostic EP was 97% and 94% for pTis, 
73% and 73% for pT1, 50% and 50% for pT2 and 
50% and 100% for pT3-4 respectively. The overall EUS 
and IDUS accuracy was 85% and 80% for T stage[42]. 
In our experience with this type of technology, the 
interpretation is more difficult, especially when the mini-
probe is placed within the biliary or pancreatic ducts. If 
this is not done, the sensitivity is lower when compared 
with the conventional EUS[41].

From a technical standpoint, EUS and IDUS are able 
to detect, with high precision, tumoral infiltration of the 
common bile duct and main pancreatic duct (Figure 2B). 
Despite ERCP can detect CBD invasion, we believe that 
it should only be performed after EUS, if EP is indicated. 
EUS and IDUS can provide high precision diagnostic 
information for staging ampullary tumors, and are useful 
in identifying lesions selected for EP. However, these 
tools have limitations, because the occurrence of super 
and understating and the difficulty in assessing focal 
infiltration are relevant. The improvement of endoscopic 
procedures is necessary for an accurate assessment of 
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Figure 1  Endoscopic view of neuroendocrine tumor of the papilla with Fujinon intelligent chromo endoscopy. A: This picture show the depression in the 
center of the lesion; B: The picture shows the aspect of the papillary region after the “en bloc” resection.
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lene blue into MPD to identify the pancreatic orifice after 
tumor resection. This is not our practice. After complete 
removal of the lesion, which sometimes takes a few 
minutes, depending on its size and extension, a whitish 
rough area can be seen, which in some cases reveals 
the muscular layer of duodenal wall, as well two holes 
(biliary and pancreatic ducts). 

Efforts should be exhaustive and mandatory to 
recover all resected tissue in all patients, for histopa­
thological evaluation. Then CBD and MPD catheterization 
is performed, with contrast injection, to ensure easy 
recanalization after ampullary resection.

When en bloc resection is not feasible, a piecemeal 
resection is recommended. However, it should be noted 
that the en bloc resection is essential for the treatment 
of preneoplastic and/or malignant lesions, because this 
allows accurate histopathologic evaluation after tumoral 
resection[26].

The submucosal injection of diluted epinephrine 
is suggested as a means to lift the tumor from the 
wall, which at least theoretically may reduce the risk 
of bleeding. However, it is uncertain and questionable 
whether injection of adrenaline reduces the risk of 
bleeding and/or perforation[20,27,47]. The authors dismiss 
the submucosal injection of pharmacological agents, 
due to distortion of tumoral anatomy and its periphery, 
hindering an adequate grasping by the polypectomy 
snare. Moreover, a perforation following tumor resection 
may occur, due to a short distance between duodenal 
wall and pancreas, as seen by EUS.

If residual tumor tissue remains after resection, 
it should be destroyed! The use of coagulation with 
argon gas is the most widely used modality; it is safe 
because it is a non-contact technique, acting in tumor 
surface[12,46-48].

The use of stent in MPD, in order to reduce the risk 
of acute pancreatitis (AP) associated to EP, seems to 
be a consensus because it minimizes the risk of MPD 
stenosis, allowing the use of safer coagulation therapies. 
Anyway we must emphasize that this theory is unpro­
ven. Others advocate pancreatic stent placement only 
if MPD drainage is not sufficient after EP[49-52]. The only 

ampullary tumors[43]. 
From a practical standpoint, ERCP should be per­

formed before EP, if EUS is not available or inconc­
lusive as to ductal involvement. Although intraductal 
invasion is usually an indication for surgery, it has been 
demonstrated that, when tumoral infiltration reaches 
± 1 cm into CBD and MPD, tumor is amenable to 
endoscopic resection[26,27,44]. 

Positron computerized tomography (PET/CT) and 
magnetic resonance imaging (MRI) are highly sensitive 
for detection of distant metastases. MRI and CT was 
superior to EUS for assessment of nodal involvement[45].

ENDOSCOPIC PAPILLECTOMY 
TECHNIQUE
EP is performed after EUS staging confirming a less than 
5.0 cm tumor confined to mucosa and/or submucosal 
(uT1), with intraductal tumoral infiltration less than 1 
cm. It can be performed using the EUS device itself or 
a duodenoscope. With the duodenoscope rectified, a 
preferable monofilament polypectomy snare is used for 
grasping the tumor, always in the craniocaudal direction, 
i.e., the snare tip is positioned on cranial tumor apex. 

The snare is widely opened, duodenoscope is pushed 
in a craniocaudal direction, and tumor is grasped for en 
bloc resection (Figure 3). The papillary tumor is grasped 
at its base, always respecting a limit, up to 0.5 cm 
below the lesion border identified by FICE. Thereafter 
a constant tension is applied to the ring handle while 
using an electrocautery until tumor en bloc resection 
is completed. There are no specific equipment or a 
standard technique for EP. 

There is also no guidance on the potency and 
mode of electronic current (cutting or coagulation). 
The authors prefer to use only cutting current (40 to 
50 J) and the endocutter. Some authors recommend 
performing submucosal injection, ablative therapy 
after EP, and placement of a prophylactic pancreatic 
stent. The use of antibiotic prophylaxis before EP is not 
established[46]. The authors do not advocate its use. 

Some experts use injection of contrast with methy­
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Figure 2  Endoscopic ultrasound staging of the duodenal papilla. A: Patient of the Figure 1. Endoscopic ultrasound staging shows the regular and hypoechoic 
nodule (1.93 cm) in the papilla without infiltration of the duodenal wall and pancreatic gland. The staging was uT1N0Mx; B: This picture shows the papillary tumor with 
1.72 cm with invasion of the common bile duct wall (blue arrows). NET: Neuroendocrine tumor; TU: Tumor; CBD: Common bile duct.
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early: AP, bleeding, perforation and cholangitis or late: 
papillary stenosis. The overall complication rate reported 
by major centers of tertiary care varies between 8% 
and 35%, and the most common complications are 
AP (5%-15%) and bleeding (2%-16%)[10,25,48,55]. Most 
episodes of bleeding can be controlled immediately by 
conservative treatment and endoscopic hemostasis 
and most episodes of AP are mild and resolve with 
conservative treatment only. The rate of pancreatic and/
or biliary ductal stenosis varies between 0%-8%, and 
can be treated by sphincterotomy, stent placement, and 
balloon dilation.

The use of pancreatic stent can prevent an episode 
of AP and papillary stenosis[49-54]. Another interesting 
fact reported by a recent randomized study showed that 
prophylactic rectal indomethacin significantly reduced 
the incidence and severity of AP post-ERCP, providing an 
additional benefit in pancreatic temporary stenting[56]. 
The mortality after-EP is rare, but it has been reported 
to be 0.4% (range 0% to 7%)[57].

RESULTS 
The results of the endoscopic treatment of ampullary 

prospective, randomized, controlled study, to evaluate 
the role of prophylactic stent in MPD, to reduce AP after 
EP, showed a statistically significant decrease in the rate 
of AP after stent procedure[53]. 

Otherwise, the adequate MPD diameter and length 
for stenting are uncertain. In other work, for example, 
the authors suggests that routine use of prophylactic 
pancreatic stent in all patients is unnecessary and 
efforts should be directed to know which groups of 
patients actually benefit from its insertion[54]. Most 
pancreatic stents migrate spontaneously from MPD 
within 2 wk after insertion. Abdominal X-ray after 2 wk 
can confirm this finding. A stent, which remains “in situ” 
for more than 2 wk, should be removed endoscopically. 
The placement of a prophylactic plastic biliary stent, 
to reduce the risk of cholangitis, has not been widely 
performed and cannot be uniformly recommended at 
the present moment, unless there is concern about 
inadequate biliary drainage after EP.

COMPLICATIONS 
The EP is a “high risk” procedure, due to complications 
inherent to the method. They can be classified as 
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Figure 3  Endoscopic papillectomy immediately after endoscopic ultrasound for staging. A: En bloc resection of the tumor, after the snare is widely opened, 
duodenoscope is pushed in a craniocaudal direction; B: The endoscopic view of the common bile duct and main pancreatic duct (blue arrows) after a complete en bloc 
resection of the papillary tumor. CBD: Common bile duct; MPD: Main pancreatic duct.
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  Ref. Patients Success/(%) Complications/(%) Mortality/(%) Recidive/(%) Surgery/(%)

  Binmoeller et al[13]   25 23/92   5/20 0/0  6/24   3/12
  Vogt et al[64]   18 12/67   4/22 0/0  6/33 NA
  Zádorová et al[18]   16 13/81   4/25 0/0   3/19    1/6.2
  Desilets et al[47]   13 12/92   1/7.7 0/0 0/0    1/7.7
  Norton et al[48]   26 12/46  5/19 0/0    2/7.7    1/3.8
  Bohnacker et al[20]   87 74/85 29/33 0/0 15/17 17/19
  Catalano et al[14] 103 83/80  10/9.7 0/0  10/9.7    16/15.5
  Cheng et al[15]   55 39/71 12/22 0/0      9/16.3    4/7.2
  Han et al[21]   33    20/60.6    11/33.3 0/0 2/6 2/6
  Ismail et al[65]   61 56/92    15/24.5 0/0    12/19.6      9/14.7
  Napoleon et al[66]   93 84/90 39/42 1/1    5/5.3 NA
  Ridtitid et al[67] 182 134/73.6    34/18.6 0/0 16/8.7 NA
  Ardengh et al[58]   41 38/92    11/26.8 0/0    3/7.3    4/9.7

Table 1  Result after endoscopic papilectomy 

NA: Not available.
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tumors reported in the literature are shown in Table 
1. The EP results are based on retrospective case 
series studies with heterogeneous groups. As there is 
no consensus on the definition of “success” after EP, 
it is difficult to compare the results of the reported 
studies. Conventionally, “success” can be defined as a 
complete tumor resection (as the proven absence of 
visible residual adenoma by endoscopy and histological 
analysis during a 3-6 mo follow up). In the literature 
the rate of the success varies between 46% to 92% 
in the different series. The complication rate after EP 
varies between 8% to 42% and the major problems are 
acute pancreatitis, perforation and bleeding. The most 
important complication after EP is the acute pancreatitis 
that could be diminished with the insertion of the plastic 
pancreatic stent. This is a controversial point, because 
in our experience if you have a dilated main pancreatic 
duct the use of the PPS is unnecessary[58].

Recurrence of benign lesions occur in up to 33% of 
patients depending on the tumor size, final histology, 
presence of intraductal tumor, coexistence of FAP 
and endoscopist experience[21,57,59-64]. If you use the 
endoscopic ultrasound before the EP you could find with 
precision the presence of intraductal tumor. In this case 
there are contraindication to submitted the patient to 
EP. Recurrent lesions are usually benign and most can 
be removed endoscopically.

CONCLUSION 
EP is a safe and effective therapy and should be estab­
lished as the first-line therapy for ampullary adenomas. 
The accurate staging of ampullary tumors is important 
for selecting patients to EP or surgical treatment. 
Compared to surgery, EP is associated with lower mor­
bidity and mortality, and seems to be a preferable 
modality of treatment for small benign ampullary 
tumors with no intraductal extension. The EP procedure, 
when performed by an experienced endoscopist, leads 
to successful eradication in up to 85% of patients with 
ampullary adenomas.
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Abstract
aim: To assess the endoscopic characteristics of gastric 
polyps and their association with Helicobacter pylori  (H. 
pylori ) status in a predominantly Hispanic population.

METHODS: We conducted a retrospective study of 
all esophagogastroduodenoscopies performed at our 
institution. Demographic, endoscopic and histopa
thological data were reviewed. Categorization of patients 
into Hispanic and Non-Hispanic was based on self-
identification. Patients without resection/biopsy were 
not included in the analysis. Identification of polyps 
type was based on histological examination. One way 
analysis of variance was used to compare continuous 
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variables among different polyp types and Fisher’s exact 
test was used compare categorical variables among 
polyp types. Unadjusted and adjusted comparisons of 
demographic and clinical characteristics were performed 
according to the H. pylori  status and polyp type using 
logistic regressions.

RESULTS: Of 7090 patients who had upper endoscopy, 
335 patients had gastric polyps (4.7%). Resection or 
biopsy of gastric polyps was performed in 296 patients 
(88.4%) with a total of 442 polyps removed or biopsied. 
Of 296 patients, 87 (29%) had hyperplastic polyps, 
82 (28%) had fundic gland polyps and 5 (1.7%) 
had adenomatous polyps. Hyperplastic polyps were 
significantly associated with positive H. pylori  status 
compared with fundic gland polyps (OR = 4.621; 
95%CI: 1.92-11.13, P  = 0.001). Hyperplastic polyps 
were also found to be significantly associated with 
portal hypertensive gastropathy compared with fundic 
gland polyps (OR = 6.903; 95%CI: 1.41-33.93, P  = 
0.0174). Out of 296 patients, 30 (10.1%) had a follow-
up endoscopy with a mean duration of 26 ± 16.3 mo. 
Interval development of cancer was not noted in any of 
the patients during follow up period.

CONCLUSION: Gastric hyperplastic polyps were 
significantly associated with positive H. pylori  status 
and portal hypertensive gastropathy as compared with 
fundic gland polyps. 

Key words: Gastric polyps; Fundic gland polyp; Hyperp
lastic polyp; Adenomatous polyps; Chronic gastritis; 
Helicobacter pylori

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: In a predominantly Hispanic population, the 
most common gastric polyps were hyperplastic and 
fundic gland polyps (more than half of gastric polyps). 
Gastric hyperplastic polyps were significantly associated 
with positive Helicobacter pylori  status and portal 
hypertensive gastropathy as compared with fundic gland 
polyps. Hyperplastic polyps and fundic gland polyps were 
more prevalent in chronic gastritis, while adenomatous 
polyps were associated with intestinal metaplasia.

Elhanafi S, Saadi M, Lou W, Mallawaarachchi I, Dwivedi A, 
Zuckerman M, Othman MO. Gastric polyps: Association with 
Helicobacter pylori status and the pathology of the surrounding 
mucosa, a cross sectional study. World J Gastrointest Endosc 
2015; 7(10): 995-1002 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v7/i10/995.htm DOI: http://dx.doi.
org/10.4253/wjge.v7.i10.995

INTRODUCTION
Gastric polyps can be defined as abnormal luminal 
growths projecting above the plane of the mucosal 

surface. The incidence of gastric polyps has been 
estimated to be between 2% and 6%. The incidence 
of gastric polyps is gradually increasing due to 
expanded indications and widespread use of endo­
scopic examinations[1-4]. Gastric polyps are usually 
asymptomatic and discovered incidentally during 
endoscopic examination, but on rare occasions they can 
present with nonspecific symptoms such as abdominal 
pain, gastrointestinal bleeding, anemia, or symptoms 
of gastric outlet obstruction[5-8]. Determination of 
gastric polyp type is important as the risk for malignant 
transformation depends on the histopathological nature 
of the polyp[9-12]. The frequency of different types of 
gastric polyps varies widely depending on the population 
studied. It has been reported that hyperplastic polyps 
are relatively more frequent than fundic gland polyps in 
regions where Helicobacter pylori (H. pylori) infection is 
common[1,13]. A higher prevalence of H. pylori infection 
has been documented in Hispanics living in United 
States regions bordering Mexico compared with non-
border areas[14,15]. There is a paucity of published 
data from the United States regarding the nature and 
various characteristics of gastric polyps, especially in 
Hispanics and other immigrant groups. The aim of 
this study is to assess the prevalence of gastric polyps 
and their endoscopic and histological characteristics 
in a predominantly Hispanic population on the United 
States-Mexico border.

MATERIALS AND METHODS
Study design
After receiving approval from Texas Tech University 
Institutional Review Board, we retrospectively reviewed 
all esophagogastroduodenoscopies (EGDs) performed 
at the University Medical Center, El Paso, TX for all 
indications. The review period of the study was from 
November 1, 2007 to July 30, 2013. The electronic 
database system (ProVation®, Minneapolis, MN) 
was used to identify the patient’s demographic data, 
the indication for the procedure and gastric polyp 
characteristics. Categorization of patients into Hispanic 
and Non-Hispanic was based on self-identification. 
Patients without resection/biopsy were not included in 
the analysis. Identification of polyps type was based on 
histological examination.

Statistical analysis 
Quantitative variables were described using the mean 
± SD, whereas categorical variables were described 
using the frequency and proportion. One way analysis 
of variance was used to compare continuous variables 
among different polyp types and Fisher’s exact test was 
used compare categorical variables among polyp types. 
Unadjusted and adjusted comparisons of demographic 
and clinical characteristics were performed according 
to the H. pylori status and polyp type using logistic 
regressions. The logistic regression analysis for H. 
pylori status was conducted after removing H. pylori 
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not tested patients. The logistic regression was used 
to find out factors associated with hyperplastic polyp 
type as compared with fundic polyp type after removing 
patients with adenoma, mixed polyps, and others. The 
results of logistic regression analysis were reported 
using odds ratio (OR), 95%CI and P values. Stepwise 
selection method using probability to enter = 0.10 and 
probability to stay = 0.05 was used to obtain the final 
model. All the statistical analyses were carried out using 
statistical analysis software (SAS) 9.3. Results were 
considered significant at the 5% level of significance. 
The statistical methods of this study were reviewed by 
Dr. Alok Dwivedi from the department of Biostatistics at 
Texas Tech University HSC at El Paso. 

RESULTS 
Demographic and clinical characteristics
A total of 7090 patients underwent 9450 EGD 
procedures. Of these, 335 patients had gastric polyps 
(4.7%). Resection or biopsy of 442 gastric polyps 
was done in 296 patients (88.4%). 39 patients 
did not undergo resection or biopsy of their gastric 
polyps because of the high risk of bleeding or obvious 
endoscopic diagnosis of fundic gland polyps (FGPs). 
The mean age of the patients was 58 years (SD: ± 12 
years). The majority of the patients were females (74%) 
and most were Hispanics (85%). Portal hypertensive 
gastropathy was seen in 20 patients (7%). 

Endoscopic and histopathological features
Polyps’ histology: Of 296 patients, 87 (29%) patients 
had hyperplastic polyps and 82 (28%) patients had 
fundic gland polyps. There were 5 (1.7%) patients 
with adenomatous polyps while 13 (4.4%) patients 
had mixed types of polyps. Histology results of the 
remaining polyps revealed chronic gastritis in 41 
patients (14%), intestinal metaplasia in 12 patients 
(4.1%), faveolar hyperplasia in 10 patients (3.4%), 
carcinoid tumor in 4 patients (1.4%) and granulation 

tissue polyps in 4 patients (1.4%). Adenocarcinoma, 
gastric xanthelasma, hamartomatous polyps, lymphoid 
follicles and submucosal brunner glands were each 
found in 2 patients (0.68%). There was one patient 
with lipoma. The histology of resected or biopsied polyp 
was normal in 27 patients (9.1%). 

Pathology of the surrounding mucosa: Out of 296 
patients, 266 (89.8%) patients had biopsies of the 
surrounding mucosa (Table 1). 

Of these, 190 (64%) patients had chronic gastritis 
while 25 (8%) patients had intestinal metaplasia. 
Thirty (10%) patients were not biopsied. In regards 
to H. pylori status, H. pylori were positive in 71 (24%) 
patients, and negative in 211 (71%) patients, while 14 
patients were not tested. 

Clinical characteristics of gastric polyps: Table 
2 shows the distribution of patient and clinical charac­
teristics according to five categories (Adenoma, 
Hyperplastic, Fundic gland, Mixed and other) of 
polyps. The gender and ethnicity distributions were 
not found to be significantly different among different 
polyp types. The distribution of age, pathology of 
surrounding gastric mucosa, and H. pylori status were 
found to be associated with different polyp types. 
Adenomatous polyps were more common in advanced 
age (P < 0.0013). Fundic, hyperplastic and mixed 
polyps were more frequent in chronic gastritis while 
adenomatous polyps were more common (60%) in 
intestinal metaplasia (P < 0.001). Thirty-one percent 
of the patients with hyperplastic polyps tested positive 
for H. pylori status while 9.8% of the patients with 
fundic gland polyps tested positive for H. pylori. Portal 
hypertensive gastropathy was seen in 11.5% of patients 
with hyperplastic polyps compared to 2.4% of patients 
with fundic gland polyps. 

Associations of H. pylori status and gastric patho­
logy: The prevalence of hyperplastic polyps was 34% 
in the H. pylori positive group while the prevalence of 
fundic polyps was 10% in the H. pylori positive group. 
Table 3 shows the unadjusted and adjusted associations 
of cofactors with H. pylori status. Only the polyp type 
and the pathology of surrounding gastric mucosa were 
associated with H. pylori in unadjusted and adjusted 
models. Hyperplastic polyps have a 4.6 times higher 
odds of having a positive H. pylori status compared to 
fundic gland polyps (OR = 4.621; 95%CI: 1.92-11.13, 
P = 0.001).

Cofactors association of hyperlastic and fundic 
gland polyps: Table 4 shows the unadjusted and 
adjusted associations of cofactors with hyperplastic 
polyps as compared with fundic polyps. In the un­
adjusted analysis, age, H. pylori status and portal 
hypertension were found to be associated with 
hyperplastic polyps. Per unit increase in age increased 
the odds of hyperplastic polyp type by 3% as compared 
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Table 1  Patient level summary of polyp histology

  Polyp’s type Total patients (n  = 296) Percentage

  Hyperplastic polyp 87       29.39
  Fundic gland polyp 82        27.7
  Chronic gastritis 41       13.85
  Mixed 13 4.39
  Intestinal metaplasia 12 4.05
  Foveolar hyperplasia 10 3.38
  Adenoma   5 1.69
  Carcinoid tumor   4 1.35
  Granulation tissue polyp   4 1.35
  Adenocarcinoma   2 0.68
  Gastric xanthelasma   2 0.68
  Hamartomatous polyp   2 0.68
  Lymphoid follicles   2 0.68
  Submucosal Brunner glands   2 0.68
  Lipoma   1 0.34
  Normal 27 9.12
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95%CI: 2.17-12.89, P = 0.0003) after adjusting for 
portal hypertensive gastropathy. Patients with portal 
hypertensive gastropathy are 6.4 times more likely to 
have hyperplastic polyps after adjusting for H. pylori 

with fundic gland polyp. After adjusting for all other 
factors, H. pylori status and portal hypertensive 
gastropathy were the only remained significant factors 
in the final adjusted model. Positive H. pylori status 
has 5.3 times higher odds to have hyperplastic polyps 
compared with negative H. pylori status (OR = 5.285; 
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Table 2  Distribution of patient and clinical characteristics according to different polyp types  n  (%)

  Cofactor Adenoma
n  = 5

Fundic
n  = 82

Hyperplastic
n  = 87

Mixed
n  = 13

Other
n  = 109

P value

  Age (yr), mean ± SD     75.4 (3.3)        54.7 (13.0)      58.4 (10.8)       62.2 (14.0)      57.7 (11.9)   0.0013
  Gender   0.2086
     Female   5 (100.0) 67 (81.71) 64 (73.56)   9 (69.23) 75 (68.81)
     Male 0 (0.00) 15 (18.29) 23 (26.44)   4 (30.77) 34 (31.19)
  Ethnicity   0.7427
     Hispanic   5 (100.0) 66 (80.49) 77 (88.51) 11 (84.62) 93 (85.32)
     Non-Hispanic White 0 (0.00) 5 (6.10) 4 (4.60) 0 (0.00) 8 (7.34)
     Other 0 (0.00) 11 (13.41) 6 (6.90)   2 (15.38) 8 (7.34)
  Pathology of surrounding gastric  < 0.00011

     Chronic gastritis 0 (0.00) 51 (62.20) 52 (59.77)   9 (69.23) 78 (41.05)
     Intestinal metaplasia   3 (60.00) 1 (1.22) 6 (6.90) 1 (7.69) 14 (56.00)
     Other 0 (0.00) 22 (26.83) 15 (17.24)   2 (15.38)   5 (16.67)
     Not biopsied   2 (40.00) 8 (9.76) 14 (16.09) 1 (7.69) 12 (23.53)
  Helicobacter pylori status     0.00061

     Negative   4 (80.00) 70 (85.37) 52 (59.77) 11 (84.62) 74 (35.07)
     Positive 0 (0.00) 8 (9.76) 27 (31.03)   2 (15.38) 34 (47.89)
     Not tested   1 (20.00) 4 (4.88) 8 (9.20) 0 (0.00) 1 (7.14)
  Portal hypertensive gastropathy   0.1821
     No   5 (100.0) 80 (97.56) 77 (88.51) 12 (92.31)       102 (93.58)
     Yes 0 (0.00) 2 (2.44) 10 (11.49) 1 (7.69) 7 (6.42)

1P value was obtained using χ 2 test.

Table 3  Unadjusted and adjusted associations of cofactors 
with Helicobacter pylori positive status (n  = 262)

  Cofactor Unadjusted OR 
(95%CI), P  value

Adjusted OR 
(95%CI), P  value

  Age (yr) 1.011 (0.988-1.034), 0.3686
  Polyp type
     Fundic 
     (referent)

1 1

     Hyperplastic 4.621 (1.918-11.133), 0.0006 4.621 (1.861-11.479), 0.0010
     Other 3.469 (1.509-7.976), 0.0034 2.952 (1.250-6.972), 0.0136
  Gender
     Female
    (referent)

1

     Male 0.891 (0.460-1.726), 0.7321
  Ethnicity
     Hispanic
     (referent)

1

     Non-hispanic 
     White

0.205 (0.026-1.605), 0.1311

     Other 0.409 (0.117-1.435), 0.1629
  Pathology of surrounding gastric
     Chronic 
     gastritis 
     (referent)

1 1

     Intestinal 
     metaplasia

0.996 (0.407-2.437), 0.9931 0.827 (0.331-2.065), 0.6848

     Other 0.088 (0.021-0.375), 0.0010 0.090 (0.021-0.390), 0.0013
  Portal hypertension
     No (referent) 1
     Yes 0.569 (0.159-2.044), 0.3877

Table 4  Unadjusted and adjusted associations of cofactors 
with hyperplastic polyps as compared with fundic polyps (n  
= 143)

  Cofactor Unadjusted OR 
(95%CI), P  value

Adjusted OR 
(95%CI), P  value

  Age (yr) 1.031 (1.001-1.062), 0.0419
  H. pylori status
     Negative 
     (referent)

1 1

     Positive 4.622 (1.918-11.137), 0.0006 5.285 (2.166-12.892), 
0.0003

  Gender
     Female 
     (referent)

1

     Male 1.804 (0.756-4.303), 0.1837
  Ethnicity
     Hispanic
    (referent)

1

     Non-Hispanic 
     White

0.469 (0.083-2.655), 0.3922

     Other 0. 536 (0.150-1.923), 0.3390
  Pathology of 
  surrounding gastric
     Chronic 
     gastritis (referent)

1

     Intestinal 
     metaplasia

5.997 (0.697-51.614), 0.1029

     Other 0.714 (0.331-1.542), 0.3917
  Portal 
  hypertension
     No (referent) 1 1
     Yes 5.080 (1.057-24.414), 0.0424 6.903, 0.0174
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polyps include fundic gland polyps, hyperplastic polyps, 
adenomatous polyps, polyps associated with familial 
adenomatous polyposis (FAP) and Peutz-Jeghers 
syndrome. Subepithelial polyps include gastrointestinal 
stromal tumors (GISTs]), inflammatory fibroid polyps, 
pancreatic heterotopia, leiomyomas, neuroendocrine 
tumors and granular cell tumors[17].

In our study, hyperplastic polyps were the most 
frequent subtype of polyps. We found a strong asso­
ciation between hyperplastic polyps, chronic gastritis and 
H. pylori infection which confirms what was reported 
in other studies[18,19]. A higher prevalence of H. pylori 
infection has been documented in Hispanics living in 
United States-Mexico border regions compared with 
non-border areas, which may explain the relatively 
high prevalence of hyperplastic polyps in our study 
population[14,15,20,21]. The risk of dysplasia and neoplastic 
progression of hyperplastic polyps is controversial with 
wide discrepancy between the reported rates (1.9% 
to 19%)[19,22-24]. However, this type of polyp has been 
reported to have an increased risk of neoplasia in the 
surrounding abnormal mucosa and is associated with 
higher incidence of synchronous gastric cancer[3,25]. 
In our series, 11 out of 87 patients who were found 
to have hyperplastic polyps, had follow-up endoscopy 
with a mean duration of 30 ± 18 mo. Five (45%) of 
these 11 patients were found to have residual polyps in 
follow up endoscopy and none (0%) of them developed 
dysplasia or cancer. Given this higher risk of developing 
adenocarcinoma in the surrounding mucosa of hyper­
plastic polyp, the guidelines recommend obtaining 
multiple biopsies of the intervening mucosa[26]. Polyp 
resection has been recommended for any hyperplastic 
polyp greater than 0.5 cm in size. Repeat surveillance 
endoscopy is recommended at 1 year after endoscopic 
resection[22,27,28]. Regression of hyperplastic polyps 
has been reported in many studies after effective 
treatment of H. pylori infection, it is thus essential to 
treat the patients with active H. pylori infection before 
entertaining any further management[18,19,29,30] (Figure 
1). 

FGPs were found to be the second most frequent 
type of polyp in our study population. The highest 
prevalence of fundic gland polyps was reported by 
Carmack et al[1] in a nationwide United States population 
from 2007-2008 in which FGP constituted 77% of 
the study cohort. FGP can be found sporadically or in 
patients with FAP syndrome[31,32]. Sporadic FGP has been 
reported in many studies to have a positive association 
with prolonged use of proton pump inhibitors (PPI)[33-36]. 
However, in other series this correlation was not 
confirmed[37,38]. Jalving et al[36] reported up to 4-times 
increased risk of fundic gland polyps with long-term 
proton pump inhibitor, and Ally et al[33] reported that 
the duration of PPI therapy greater than 4 years is an 
independent predictor for FGP development regardless 
of the used dosage. Due to the retrospective nature 
of our study, we were unable to obtain accurate data 
regarding PPI use among the study population. FGPs 

status (OR = 6.903; 95%CI: 1.40-33.93, P = 0.0174).

Long term follow-up
Out of 296 patients, 30 (10.1%) had a follow-up 
endoscopy with a mean duration of 26 ± 16.3 mo. 
Out of these 30 patients, 11 (36.6%) had hyperplastic 
polyps, 5 had chronic gastritis polyp, 4 had fundic 
gland polyp, two had intestinal metaplasia, two had 
carcinoid tumor, two had faveloar hyperplasia, one 
had adenomatous polyp and 3 patients were classified 
as other (gastric adenocarcinoma, brunner gland 
hyperplasia and normal pathology). Polyp’s recurrence 
was noted in five out of eleven hyperplastic polyps and 
one out of four fundic gland polyps surveyed. 

All Five adenomatous polyps were polypectomized 
during the initial endoscopy session. Four out of the five 
patients with adenomatous polyps were lost to follow-
up in our system. Recurrence of the adenomatous 
polyp was noted in the one patient who had surveillance 
endoscopy. 

Interval development of cancer was not noted in any 
of the patients during follow up period.

DISCUSSION
In this study, we found the prevalence of gastric polyps 
to be 4.7% in a predominantly Hispanic population, 
which is similar to the reported spectrum in previous 
series[1,13,16,17]. However, there is wide variation in the 
reported frequencies of different histological subtypes. 
Fundic gland polyps and hyperplastic polyps are the 
most prevalent types of gastric polyps in the current 
literature[1,2,16]. This was found in our study as well. 
We found 29% prevalence of hyperplastic polyps and 
28% prevalence of fundic polyps. In addition, our data 
confirmed the positive association between H. pylori 
infection and hyperplastic polyps compared to fundic 
gland polyps.

There are several subtypes of gastric polyps which 
can be classified based on their endoscopic appearance 
or histopathological features. One of the most popular 
classifications is dividing the gastric polyps into two 
categories; epithelial and subepithelial. Epithelial 
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Figure 1  Multiple hyperplastic polyps in the setting of portal hypertensive 
gastropathy.
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to all settings as our study is single-center study. 
However, one of the significant strengths of this study 
is the fact that the majority of the study population is 
Hispanic (85%) which may give more insight about 
the characteristics and the histopathologic features of 
gastric polyps in Hispanics.

In conclusion, the prevalence of gastric polyps in a 
predominantly Hispanic population is similar to what has 
been reported in the literature for other populations. 
Hyperplastic polyps were significantly associated with 
positive H. pylori status and portal hypersensitive 
gastropathy. Hyperplastic polyps and FGPs were more 
prevalent in chronic gastritis, while adenomatous polyps 
were associated with intestinal metaplasia.
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