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Abstract

Measuring quality is a current need of medical services
either to assess their cost-effectiveness or to identify
discrepancies requiring refinement. With the advent
of bowel cancer screening and increasing patient
awareness of bowel symptoms, there has been an
unprecedented increase in demand for colonoscopy.
Consequently, there is an expanding open-discussion
on missed rates of cancer or precancerous polyps dur-
ing diagnostic/screening colonoscopy and on the rate
of adverse events related to therapeutic colonoscopy.
Delivering a quality colonoscopy service is therefore
a healthcare priority. Colonoscopy is a multi-step pro-
cess and therefore assessment of all aspects of the
procedure must be addressed. Quality in colonoscopy
refers to a combination of many patient-centered
technical and non-technical skills and knowledge aim-
ing to patient’s safety and satisfaction through a con-
tinuous effort for improvement. The benefits of this
endless process are hiding behind small details which
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can eventually make the difference in colonoscopy.
Identifying specific quality metrics help to define and
shape an optimal service and forms a secure basis of
improvement. This paper does not aim to give techni-
cal details on how to perform colonoscopy but to sum-
marize what to measure and when, in accordance with
the current identified quality indicators and standards
for colonoscopy.

© 2013 Baishideng. All rights reserved.

Key words: Colonoscopy; Quality assurance; Metrics;
Standards; Outcome

Core tip: With the advent of bowel cancer screening
and increasing patient awareness of bowel symptoms,
there has been an unprecedented increase in demand
for colonoscopy. Delivering a quality colonoscopy ser-
vice is therefore a healthcare priority. Colonoscopy is a
multi-step process and therefore assessment of all as-
pects of the procedure must be addressed. Quality in
colonoscopy refers to a combination of many patient-
centered technical and non-technical skills. Identifying
specific quality metrics help to define and shape an
optimal service.

Bourikas LA, Tsiamoulos ZP, Haycock A, Thomas-Gibson S,
Saunders BP. How we can measure quality in colonoscopy?
World J Gastrointest Endosc 2013; 5(10): 468-475 Available
from: URL: http://www.wjgnet.com/1948-5190/full/v5/i110/468.
htm DOI: http://dx.doi.org/10.4253/wjge.v5.110.468

INTRODUCTION

Colonoscopy is the cornerstone in diagnosis and man-
agement of colorectal disease allowing direct optical
diagnosis, tissue sampling for histological analysis and
therapy of colonic lesions!". Quality of colonoscopy
practice is highly variable and there is increasing public
awareness of missed cancers, incomplete procedures and

October 16, 2013 | Volume 5 | Issue 10 |



Pre-assessment
Patient info

Bourikas LA et a/. Minimum quality metrics in colonoscopy

Admission (vital signs, review
of medication comorbidities)

Endoscopy room

Equipment, decontamination,
sedation, patient comfort,

Monitoring/
| resuscitation

Polyp retrieval,
adverse events,
formalised report

completion (CIR) polyp detection (PDR).

{On-the-day |
iof procedure!

Recovery

Time for recovery, patient information, aftercare plan

Histology review (ADR)

30-d patient feedback (delayed AEs, satisfaction) 3

Figure 1 The cascade of colonoscopy. AE: Adverse event; ADR: Adenoma detection rate.

of adverse events related to colonoscopy which are po-
tentially preventable™. The establishment of important,
measurable quality indicators (metrics) and minimum
quality standards is essential to define and shape a qual-
ity colonoscopy service.

The current quality indicators and standards for colo-
noscopy ate based on varying levels of evidence, ranging
from local perceptions and expert consensus to evidence
from randomized controlled trials. The terms “auditable
outcome” (an important indicator for which no clear ev-
idence base exists) and “quality standard” (an auditable
outcome for which there is an evidence base that can
support a minimum standard) have been introduced to
help define quality in endoscopy'. This paper does not
aim to give technical details on how to perform colonos-
copy but rather summarizes what to measure and when,
in accordance with the current identified quality indica-
tors and standards for colonoscopy.

HOW WE CAN MEASURE QUALITY

A colonoscopy service can be broken down into three

main steps: pre-procedure, on the day of procedure and
post-procedure (Figure 1). A high quality colonoscopy
service should be patient-centered, evidence-based, cost-
effective and adhering to best practice. Quality indicators
and standards for each step of the colonoscopy service
should be as simple and easy to audit as possible (Table 1).

Pre-procedure
An appropriate indication for colonoscopy should be

(49
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determined in 100% of cases. Guidelines for indications
and contraindications for colonoscopy should be used
as a filter to avoid unnecessaty and potentially hazard-
ous procedures™. Time-scheduling should be based on
priority (surveillance »s symptoms suggestive of CRC)
and urgent referrals should be seen more rapidly. In
outr opinion a 6-wk time limit should be the maximum
waiting time for a routine colonoscopy and = 85% of
individuals initially offered a colonoscopy should finally
undergo a colonoscopy'.

We recommend nurse-led patient pre-assessment ei-
ther in a dedicated clinic or by telephone consultation
especially when this has not been done by the vetting
gastroenterologist. The endoscopist needs to have com-
plete information of patient’s medical history prior to
colonoscopy; comorbidities such as clotting disorders,
use of anticoagulants or anti-platelet agents, diabetes,
allergies, renal function impairment, glaucoma, heart fail-
ure and factors related to the risk of endocarditis should
be recognised prior to colonoscopy and instructions given
to each patient should be driven by current recommen-
dations and local policy’"”. The American Society of
Anaesthesiologists (ASA) status and factors which could
inctrease the risk and technical difficulty of colonoscopy,
such as previous abdominal surgery (ze., hysterectomy)
or diverticular disease should be recorded”'".

Patient information leaflets should be available and
sent out to patients as a routine, along with a copy of the
consent form. Patients must be aware of why the proce-
dure is being organised, what is involved and of the risks
related to colonoscopy. They should be informed about
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Table 1 Quality metrics for colonoscopy as proposed by ESGE’s guidelines and BCSP in United Kingdom

When to measure Outcome to measure

Standard

100% indicated
100% of cases
100% of cases
<4 wk (<2 wk desirable)
100% on admission

100% signed
100% agreement with local policy
100% checked by competent staff

Pre-procedure Appropriateness
Pre-assessment-bowel prep to use
Patient information
Awaiting time when positive test
Review of comorbidities, check of vital signs
Informed consent
Decontamination of endoscopes

On the day of procedure

Appropriate function and availability of endoscopes/equipment

Equipment for resuscitation and monitoring 100% regular checks
CO: insufflation 100% availability
CIR >90% unadjusted
Use of reversal agents <1/500 cases
Bowel cleansing good/excellent > 90%
Patient comfort NA
Polyp detection rate Dependent on case mix
Polyp retrieval rate >90%
Time of scope withdrawal > 6 min
Complication rates Bleeding < 1/100
Perforation < 1/1000 (diagnostic)
<1/500 (therapeutic)

Electronically based endoscopy report 100% attached to histology request

Aftercare plan 100% provided at recovery area
Time for recovery NA
Annual number of procedures/endoscopist > 150 (> 300 desirable)
Adenoma detection rate >15% unadjusted to race or gender
Time of histopathology report <15 d post-colonoscopy
Patient feedback/delayed AEs 100% at 30 d

Endoscopic Surveillance needed 100% agreement with guidelines

Post-procedure

CIR: Caecal intubation rate; AEs: Adverse events; NA: Not available.

against adverse events of bowel preparation while timing
and in particular PM/AM splitting of administration of
the recommended dose and assurance of patient’s under-
standing of the process also appear to be important' ™'’
Table 2 outlines patients at risk of electrolyte imbalance
and documents those who of when should have an as-
sessment of renal function prior to bowel preparation.
Those with established renal disease, stage Il or greater,
should have PEG-electrolyte bowel preparationllg"zz]. In
our institution we use a combination of 10 senna tablets
and 2 doses of sodium picosulfate the day before colo-
noscopy for morning appointments, while the second
dose of sodium picosulfate is taken in the morning of
the same day for afternoon colonoscopies. The patient is
encouraged to drink at least 2 L of clear fluids daily for
2 d before the procedure and to avoid fiber 2 d before
scheduled colonoscopy. We usually use a 2t PEG solu-
tion (MOVIPREP) when needed. Although hospitalisa-
tion has been related with poorer bowel cleansing and
should be routinely avoided, hospital admission prior to
colonoscopy may be required in some cases, especially
for patients in whom reduced absorption of regular
medications may prove problematic and may need in-
travenous administration. Fragile patients with multiple

Table 2 Groups of patients in whom polyethylene glycol

bowel-preparation is considered as safer and thus should be
preferred

Candidates for polyethylene glycol bowel preparation for colonoscopy

'GFR < 60 mL/min per 1.73 m*
Electrolyte imbalance
Cardiac failure

Liver cirrhosis

Hypertension with arteriosclerosis

Patients on diuretics

(when cannot be stopped 24 h prior to colonoscopy)
Patients on ACE inhibitors

(when cannot be stopped 72 h prior to colonoscopy)
Patients on NSAIDs

(when cannot be stopped 72 h prior to colonoscopy)

'Estimated glomular filtration rate (GFR) from serum creatinine concentra-
tion. NSAIDs: Nonsteroidal antiinflammatory drugs; ACE: Angiotensin-
converting enzyme.

the options for sedation in advance and the associated
restrictions on travelling home!”.

A clean bowel is a prerequisite for a reliable and effi-
cient examination ", Clear patient information, reduced

fiber diet, regardless of type of bowel preparation used,

help to maximise bowel cleansing[w. PEG-electrolyte is
the preparation of choice in patients with renal impair-
ment although it does not eliminate the risk of acute
renal failure and it is considered safer for patients with

cardiac failure™>', Adequate hydration is vital to protect
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comotbidities which are at risk of cardiac or renal failure
and should be monitored during bowel prep are often
admitted to hospital prior to colonoscopy™. Selection
of these patients is a matter of careful clinical pre-asses-
ment.
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Colonoscopy in obese patients may prove technically
demanding in some cases however, in our practice and
according to previous reports, routine colonoscopy is
the screening test of choice and can be performed ade-
quately in obese patients when optimal standards are ful-
filled™. Patients with previous incomplete procedures,
multiple comorbidities or on anticoagulant treatment in
whom discontinuation can prove catastrophic should be
offered a virtual colonoscopy (CT colonography) as an
alternative. In these cases virtual colonoscopy may prove
an important pre-assessment tool regarding the cost,
tolerability and reduced time of the procedure compared

with conventional colonoscopym’zﬂ.

On the day of the procedure

A brief review of the cardiorespiratory function includ-
ing blood pressure, pulse rate and oxygen saturation in
addition to documentation of adverse events related
to bowel preparation or any medication given prior to
colonoscopy (ze., antibiotic prophylaxis) should be pet-
formed on the day of the procedure and before the pa-
tient’s entrance into the endoscopy room.

A signed informed consent should be obtained by 100%
of patients prior to colonoscopy, ideally in a separate area
rather than the endoscopy room where a patient’s privacy
can be assured. Consent for colonoscopy must include a
clear and realistic explanation of the procedure, possible
attendant discomfort, the benefits and a clear discussion
of risks and potential adverse events including sedation
reactions, bleeding (immediate and delayed), perforation
and missed pathology. Patient’s right to withdraw con-
sent at any stage of the colonoscopy process should be
understood by all members of the team!™*”, Some insti-
tutions having the patient consented in clinic by the re-
questing consultant as well as giving the prescription for
bowel preparation and patient leaflets and thus alleviat-
ing the need for postal issue for the same. This practice
can prove beneficial acting as an indirect vetting as well

of high risk patients.

Endoscopy room

The appropriateness, availability and functionality of the
endoscopy room and equipment used during colonos-
copy (including equipment used for patient monitoring)
should be ensured through regular checks. Cleansing and
decontamination of endoscopes should conform to cut-
rent National or International guidelines[zﬂ

Monitoring of vital signs (blood pressure, pulse and
oxygen saturation) and regular checks of patient’s com-
fort and ability for verbal communication should be
routinely used during colonoscopy. The use of COz cap-
nography is recommended to identify hypoventilation
and hypoxia if heavy sedation required[zgl.

Patient’s comfort during colonoscopy is a critical qual-
ity outcome which refers to public acceptance rate of
the procedure as a screening tool™. Levels of patient
discomfort (no or minimal, mild, moderate, severe)
should be recorded during colonoscopy.
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The use of COzinsufflation, instead of air, is cur-
rently a quality standard to maximize comfort during
unsedated colonoscopy and flexible sigmoidoscopy and
permits reliable radiologic examination at the same day
following colonoscopyw’so‘. Moreover, since carbon diox-
ide is an inert gas that cannot form a combustible mix-
ture with hydrogen and methane, COz insufflation avoids
the very rare risk of explosion during colonoscopy with
electrocautery and reduces post-polypectomy admissions
after removal of large polyps[31’32]. Insufflation of CO:2
should be avoided in patients with COPD, known CO:z
retention or severely reduced pulmonary function.

The use of sedation improves patient tolerance of
colonoscopy. A “titrated” (administrated gradually dur-
ing procedure) low dose of an anxiolytic, such as mid-
azolam (1.25-5 mg), given alone or combined with an
opiate like pethidine (12.5-100 mg) or fentanyl (25-100
ug) are usually sufficient to achieve conscious sedation
during colonoscopym], however, thresholds of pain and
over-sedation remain undistinguishable and variable be-
tween individuals. Dosage reduction should be consid-
ered for older patients (> 70)**. Nitrous oxide/oxygen
inhalation (Entonox) should be an alternative for people
that cannot have intravenous sedation”. The type and
dose of medications used the level of sedation (minimal-
anxiolysis, moderate-conscious, deep or general anaes-
thesia) and the use of reversal drugs should be recorded
at every colonoscopy and should be an auditable safety
outcome.

The adequacy of colonic cleansing is an important
outcome related to the reliability and completion rates
of colonoscopy and should be reported at each pro-
cedure. Valid scales for assessment of quality bowel
preparation have been made according to the presence
of solid or semisolid stool and the relative limitation to
achieving adequate visualization””. Excellent or ade-
quate bowel preparation documented in > 90% of cases
has been considered as a standard of bowel preparation
efficacy™”.

Intubation of the most proximal part of the colon
is a prerequisite to achieving complete examination.
Intubation of the terminal ileum (TT) is not required if
there is not specific indication while obtaining biopsies
from normal TI is discouraged secondary to the relative
concern of variant Creutzfeldt - Jakob disease’s trans-
mission”™. Caecal intubation rate (CIR) is a key quality
indicator that reflects the performance skills of each
colonoscopist, but can be affected by a variety of factors
that can make the insertion of the scope difficult or im-
possiblem]. The main conflict in measuring the CIR of
each colonoscopist is whether it should be adjusted for
bowel preparation, obstructive lesions or for symptom-
atic patients. Overall, an unadjusted CIR > 90% can be
used as the quality standard of colonoscopy, regardless
of case.

The routine use of photodocumentation or vid-
eorecording is an emerging necessity in relation to the
medicolegal risks of missed pathology or adverse events
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(AEs) following colonoscopym. Photographic evidence
of the appendix orifice and/or the ileocaecal valve
has been considered as a standard practice to achieve
completion!”. Unarguably, additional pictures of the ileal
mucosa provide strong evidence of completion™. Rec-
tal retroversion has been considered as an established
diagnostic technique to improve detection of lesions
abutting the dental line">*" however an adequate exami-
nation can also be performed by tip manipulation in the
forward view.

The incidence of colorectal cancer (CRC) can be sig-
nificantly reduced through detection and appropriate
removal of adenomatous polyps during colonoscopy'.
The polyp detection rate (PDR) is defined as the num-
ber of colonoscopies at which one or more polyps were
found (regardless of histological type) divided by the
total number of colonoscopies petformed (in the same
time period). Counting polyps or polypectomy rates is
easy during colonoscopy but is not as important parame-
ter as adenoma detection rate (see later). A high retrieval
rate (> 90%) of polyps temoved is a recognized quality
standard in the United Kingdom BCS program and can
be affected by polyp size and cold snate technique of
polypectomy ™. The number and size of adenomatous
polyps removed at colonoscopy should be recorded as
this defines the risk of CRC and determines endoscopic
surveillance™***",

Time spent on withdrawal (WT) is an important
quality outcome and should be recorded during colo-
noscopy. A time for scope withdrawal of more than 6
min has been well-correlated with increased detection
of adenomas and thus is considered as an important
quality standard to be followed by each endoscopist™.
Longer WT has been related with increased detection
of proximal and serrated polyps"”™". Probably adequate
withdraw technique and high technical endoscopist’s
skills are more important to increase detection rate when
appropriate WT' (> 6 min) has been spent, but this is a
matter of proper training and accreditation in colonos-
copy that exceeds the purposes of this paper”?,

AEs in colonoscopy are uncommon but can be life
threatening., Appropriate documentation of AEs related
to colonoscopy is a substantial outcome of safety of the
procedure. A Lexicon has been previously developed to
provide clear definitions for AEs and levels of severity,
including the minimum threshold at which an AE should
be documented and reported””. Early AEs (bleeding,
perforation, oversedation, vasovagal attacks), whether
they have been adequately resolved during the procedure
(i.e., use of haemostatic equipment or reversal drugs, hy-
dration) or whether further actions are required, have to
be cleatly documented.

The endoscopist should be competent with the func-
tion of all supplementary equipment used during the
procedure. Therapeutic colonoscopists should be tech-
nically competent to identify and safely remove high-
risk lesions and be comfortable with techniques of
endoscopic haemostasis”*’. Around 90% of post-pol-
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ypectomy bleeding should be amenable to conservative
management without the need for surgical intervention.
According to current recommendations based on data
from retrospective studies, the incidence of bleeding for
colonoscopies whete polypectomy is performed should
not exceed 1/ 100M. However, this is a cut -off point that
needs to be adjusted according to the time (immediate
or delayed) and severity of bleeding, patients’ comor-
bidities and complexity of the procedure (Z.e., EMR or
simple polypectomy). Future analysis of risk factors for
delayed bleeding should be possible and would optimally
permit individualization of the tisk of bleeding between
patients. Risk of petforation should not exceed 1/1000
procedutes, but may have to be adjusted to 1/500 for
therapeutic colonoscopies with polypectomy'. In cases
of therapeutic colonoscopy, the final report should include
a clear desctiption of “alarm post procedural symptoms”
symptoms such as rectal bleeding, fever or abdominal
pain that can be associated with delayed AEs requiring
immediate medical support'**,

An increased number of AEs (ie bleeding or perfora-
tion) during therapeutic procedures always raise issues
about the adequacy of therapeutic skills of each endos-
copist. The European guidelines for quality assurance in
colorectal cancer screening and diagnosis have proposed
5 levels of competency in colonoscopy related to the in-
terventional armamentarium of each colonoscopist. Ac-
cording to this consensus colonoscopists should be able
at least to remove lesions < 10 mm in order to avoid
additional endoscopic procedures. We recommend that
basic EMR technique for sessile polyps 1-2 cm in size,
or for small flat adenomas smaller than 1 cm, should be
within the armamentarium of all colonoscopists.

Recovery area

Standard protocols for monitoring and for emergen-
cies should be available in the recovery area. Checks
of availability and proper function of resuscitation and
monitoring equipment should be regularly updated.
Time of recovery is an important auditable outcome and
should be recorded. After recovering from sedation and
before leaving the endoscopy unit, patients need to be
told about the outcome of their procedure in a simple
and comprehensive way. Breaking bad news regarding
suspicion of cancer should be done according to the
established local policy. The average waiting time for
the histopathology report and the aftercare plan should
be provided and supported by a detailed written report
of the procedure that includes a contact telephone
number (24 h/d, 7 d/wk) in case of a procedure-related
complication. An electronically based and formalized en-
doscopy report is essential for further interpretation of
outcomes.

A copy of the endoscopy report should be attached
to any histology request and should be as detailed as
possible to provide accurate description of suspicious
lesions including their location, their estimated size, their
nature according to accredited classification systems (7.c.,
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Paris or Lateral Spreading Tumors - LST - classifica-
tion)™, whether they are ulcerated and in case of exci-
sion whether this was completed or not.

Post-procedure

Adenoma detection rate (ADR) is currently the bench-
mark of quality in colonoscopy and represents the num-
ber of colonoscopies at which one or more histologically
confirmed adenomas were found divided by the total
number of colonoscopies performed in the same time pe-
tiod™. ADR reflects a colonoscopist’s technical skills and
care to achieve visualization of the entire colon during the
procedure. High ADRs reduce the probability of interval
cancer by correctly identify surveillance intervals®”. The
overall prevalence of CRC, polyps and adenomas may dif-
fer between patient populations according to gender, race,
diet or environmental factors and subsequently ADRs
may vary”". Measurement of ADR is greatly assisted by
a direct link between the databases of the endoscopy and
pathology departments, but this is not available every-
where®, Polypectomy rates can potentially provide an
ADR estimate based on previous ADRs but polyp detec-
tion rate (PDR) should be used cautiously for polyps of
the left colon'*". Previous reports argue that reliability of
ADR is much higher when refers to a sufficient volume
of colonoscopies (> 150/year in our BCSP) while the
number and features (size, histology or grade of dyspla-
sia) of adenomas detected per procedure is not included
when counting ADR"", The mean number of adeno-
mas per procedure (MAP) (defined as the total number of
adenomas detected divided by the number of procedures)
and the mean number of adenomas per positive proce-
dure (MAP +) (defined as the total number of adenomas
detected divided by the number of procedures in which
one or more adenomas were detected) can provide ad-
ditional information for endoscopist’s performance/**".
We recommend an ADR > 15% as the minimum out-
come unadjusted for gender or race.

The reliability of a colonoscopy service is dependent
on a well-organized aftercare system. This should pro-
vide patients with easy-access to further care pathways
deemed necessary by colonoscopy such as appropriate
time for follow-up colonoscopy (indicated by current
guidelines) need for radiological or surgical examina-
tion or referral to local Multi-Disciplinary-Team (MDT)
meeting. This network should ensure that no patient is
lost to follow-up and it requires good communication
between relevant departments (Gastroenterology, Radi-
ology, Histopathology and Surgery).

A routine policy of contacting patients within a de-
fined petiod of time (30 d) following colonoscopy is
recommended to check for delayed adverse events re-
lated to the procedure and to obtain the overall patient’s
feedback for the service. A simple quality questionnaire
for each part of colonoscopy service is useful to detect
problems with the service. We recommend a routine
30-d check for every patient having a colonoscopy while
patients should also be encouraged to report any AE
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in the meantime. Regular reviews of complications and
30-d mortality is an essential part of quality assurance.
Records of adverse events should be kept active. Clus-
ters of AEs should instigate a formal review of indi-
vidual cases.

CONCLUSION

Quality in colonoscopy encompasses optimal collabora-
tion of various professionals with cleatly defined pro-
cesses. Quality assurance in colononoscopy should be
based on measurement of simple and reproducible out-
comes which permit regular checks on each step of the
colonoscopy service. CIR and ADR are the key elements
of personal endoscopic performance and their value is
maximized when standards of patient’s safety, comfort
and satisfaction are adequately monitored and reviewed.
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Abstract

Crohn’s disease (CD) is a chronic inflammatory condi-
tion of the gastrointestinal tract resulting in inflamma-
tion, stricturing and fistulae secondary to transmural
inflammation. Diagnosis relies on clinical history, ab-
normal laboratory parameters, characteristic radiologic
and endoscopic changes within the gastrointestinal
tract and most importantly a supportive histology. The
article is intended mainly for the general gastroenter-
ologist and for other interested physicians. Manage-
ment of small bowel CD has been suboptimal and
limited due to the inaccessibility of the small bowel.
Enteroscopy has had a significant renaissance recent-
ly, thereby extending the reach of the endoscopist,
aiding diagnosis and enabling therapeutic interven-
tions in the small bowel. Radiologic imaging is used as
the first line modality to visualise the small bowel. If
the clinical suspicion is high, wireless capsule endos-
copy (WCE) is used to rule out superficial and early
disease, despite the above investigations being nor-
mal. This is followed by push enteroscopy or device
assisted enteroscopy (DAE) as is appropriate. This ap-
proach has been found to be the most cost effective
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and least invasive. DAE includes balloon-assisted en-
teroscopy, [double balloon enteroscopy (DBE), single
balloon enteroscopy (SBE) and more recently spiral
enteroscopy (SE)]. This review is not going to cover
the various other indications of enteroscopy, radiologi-
cal small bowel investigations nor WCE and limited
only to enteroscopy in small bowel Crohn’s. These
excluded topics already have comprehensive reviews.
Evidence available from randomized controlled trials
comparing the various modalities is limited and at best
regarded as Grade C or D (based on expert opinion).
The evidence suggests that all three DAE modalities
have comparable insertion depths, diagnostic and
therapeutic efficacies and complication rates, though
most favour DBE due to higher rates of total enteros-
copy. SE is quicker than DBE, but lower complete en-
teroscopy rates. SBE has quicker procedural times and
is evolving but the least available DAE today. Larger
prospective randomised controlled trial’s in the future
could help us understand some unanswered areas in-
cluding the role of BAE in small bowel screening and
comparative studies between the main types of enter-
oscopy in small bowel CD.

© 2013 Baishideng. All rights reserved.
Key words: Crohn’s disease; Enteroscopy; Ileoscopy;

Balloon-assisted; Device-assisted; Spiral device; Over-
tube; Stricture; Dilatation

Core tip: Management of small bowel Crohn’s disease
has reached new frontiers with the recent renaissance
of enteroscopy, that has improved diagnosis and
enabled therapeutic interventions. The use of magnetic
resonance enteroclysis or wireless capsule endoscopy
as the first line modality followed by enteroscopy is
the most cost effective. Enteroscopy could be achieved
using either a push enteroscope or device-assisted
enteroscope (DAE). The latter includes double bal-
loon enteroscopy (DBE), single balloon enteroscopy
and more recently spiral enteroscopy. All three DAE
modalities are comparable, though most favour DBE
due to higher rates of total enteroscopy. The article
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is intended for the general gastroenterologists, non-
gastroenterologists and general practitioners
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INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory condi-
tion of the gastrointestinal tract resulting in inflamma-
tion, stricturing and fistulac secondary to transmural
inflammation'"”. Diagnosis relies on clinical history,
abnormal laboratory parameters characteristic radiologic
and endoscopic changes within the gastrointestinal tract
and most importantly histology for confirmation and
grading of severity[zl. CD can affect the entire gastroin-
testinal tract from mouth to anus, in addition to being a
multisystem disease. It affects only the small intestine in
30%, ileo-colonic in 50%, colonic disease alone in 30%
and upper GI tract in approximately in 5%"Y. CD may
have characteristic endoscopic features like aphthous ul-
cers, longitudinal erosions, cobble stone appearance and
fissures'™” (Figure 1).

The detection of small bowel CD and its manage-
ment presents its own challenges, especially when the
disease is present beyond the reach of the gastroscope
and colonoscope. This is mainly due to length of the
small bowel but also the tortuous anatomy and the flop-
py mesentery that leads to looping when a scope is ad-
vanced beyond the duodenum®'”. The distal 10-20 cm
of the ileum can often be accessible with ileo-colonos-
copy but more proximal visualisation is often limited by
looping. In addition, disease of the ileo-caecal valve can
prevent intubation of the ileum. Enteroscopy helps in
assessing mucosal disease while cross sectional imaging
is better for transmural involvement including fistulae.
Small bowel radiological investigations include barium
follow through, computed tomography (CT) enteroclysis
or enterography, magnetic tesonance enteroclysis ot en-
terography and small bowel ultrasound USS)™ ! The
latter is not widely used since the ultrasound waves have
limited penetration through air. However it is useful in
assessing thickness of the small bowel and vascularity
with Doppler and correlates with active disease. Wire-
less capsule endoscopy (WCE) is a sensitive test for
small bowel disease and is often used to investigate small
bowel CD, prior to any invasive deep bowel enteroscopy,
once small bowel strictures have been excluded™*"”. Di-
onissio ¢t a/”” had shown in their meta-analysis compar-
ing 18 prospective studies that WCE was best in evalu-
ation of non-stricturing small bowel CD and magnetic
resonance enteroclysis (MRE) had the highest diagnostic
yield in known CD. This review is not going to cover the
various radiological investigations or WCE*"!
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Figure 1 Normal (A) vs small bowel Crohn’s (B).

Technological advances have extended the reach of
the gastroenterologist, enabling access to the entire gut
using flexible fibre optic scopes, with a combination of
pushing, pulling and torquing to pleat the long and tor-
tuous small bowel. Enteroscopy has improved the field
of small bowel CD, in which radiological investigations
previously predominated. Despite all these tools to em-
power the gastroenterologist and radiologist, the assess-
ment of small bowel damage in CD is still far from suf-
ficient. Evidence available from randomised controlled
trials comparing the various modalities is limited and at
best regarded as Grade C or D (based on expert opin-
ion). Most of the studies performed to date are single
centre experiences (retrospective studies) or multicentre
trials involving small numbers. Thus a main limitation
of this article is lack of comparative data specifically on
CD.

The advantages of enteroscopy include the ability for
real-time viewing of the small bowel, to biopsy abnor-
mal mucosa and to undertake therapy such as pneumatic
dilatation using the through-the-scope (T'TS) balloons,
achieving hemostasis, polypectomy, local injection of
triamcinolone and immunomodulatory drugs and more
recently metallic and biodegradable stent insertion***,
Endoscopic dilatation (ED), the commonest therapeu-
tic use of deep enteroscopy in CD, has been used when
medical therapy fails to relieve obstruction. These are of-
ten done using centre based and regional guidelines, which
are often tailored depending on the availability of local
expertise, financial constraints and patient preference. The
scope of an enteroscope is much wider, including comple-

October 16, 2013 | Volume 5 | Issue 10 |



Tharian B et a/. Enteroscopy in Crohn’s disease

Figure 2 Device assisted enteroscopes. A: Conventional semi-rigid overtube
(Olympus); B: Double-balloon overtube (Fujinon); C: Single-balloon overtube
(Olympus); D: Spiral overtube (Spirus Medical). Available from: URL: www.an-
nalsgastro.gr.

tion colonoscopy and for endoscopic retrograde chol-
angiopancreatography in surgically altered anatomy™**”.
The various methods currently available worldwide can
be either a push enteroscopy (PE) or device-assisted en-
teroscopy (DAE) using overtubes (Figure 2). The latter
includes balloon-assisted enteroscopes (BAE) [double bal-
loon enteroscopy (DBE) and single balloon enteroscopy
(SBE)] and more recently spiral enteroscopy (SE). The
complimentary use of cross sectional imaging and endos-
copy is invaluable in the diagnosis and management of
small bowel CD (Table 1).

PUSH ENTEROSCOPY

Traditional push enteroscope was developed in the 1980’%s.
PE has a working length between 220 and 250 cm and is
inserted per orally directly into the proximal jejunum®™.
The alternative is to use an adult or paediatric colono-
scope for the same purpose. It can be used for both di-
agnostic and therapeutic purposes” . The push entero-
scope may be used with or without an overtube (Figure
3). There have been several studies comparing the use
of an overtube in push enteroscopy but not specifically
in CD. Taylor and colleagues studied a small group of 38
patients (19 with an overtube and 19 without) and com-
pared the depth of insertion as measured by the distance
of insertion with the scope in a shortened position”.
The median total straightened scope length of insertion
just reached significance (125 ¢cm »5 110 cm). From the
pylorus the depth of insertion was also significant (70
cm »s 50 cm). However, there was no significant differ-
ence in the detection of small bowel pathology™. Over-
all complication rate of this widely available procedure
in this study was 1%.

This technique is still commonly used to assess and
treat proximal small bowel pathology due to its ease of
use. Benz and colleagues studied enteroscopy in a group
of 80 patients randomly assigned to enteroscopy with
an overtube 25 enteroscopy without an overtube”. The
authors found that depth of insertion as measured by
distance in a straightened position from the pylorus and
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Table 1 Ranking of enteroscopic techniques for small bowel

Crohn’s disease

Modality tested PE DBE SBE SE
Availability 1 2 3 4
Ease of use 1 4 5 2
Platform used Any Fujinon Olympus Any
No of operators 1 1 1 2!
Depth achieved 4 1 2 3
Speed 1 4 3 2
Therapeutic 4 2 2 1
Safety 1 2 2 2
Cost 1 3 3 2

The numbers 1 to 4 refer to the authors ranking, with 1 being the highest
and 4 being the lowest. 'Once motorised might need only one operator.
Best for stent insertion due to the stability achieved due to the overtube
stabilization, though completion rates better for DBE/SBE; *Needs two
operators in the early phase of the learning curve. PE: Push enteroscope;
DBE: Double balloon enteroscope; SBE: Single balloon enteroscope; SE:
Spiral enteroscope.

number of counted folds was significantly increased by
using an overtube. A further study by the same author
compared 2 working lengths of endoscope (250 cm s
220 cm) to compate the depth of insertion in 28 pa-
tients™, An overtube was used in all cases. The median
insertion from the pylorus was 72.5 cm »s 70.0 cm but
no significant difference was demonstrated in depth of
small bowel insertion using a longer endoscope™.
Another method of improving depth of insertion
into the small bowel is by using a vatiable stiffness scope
in an attempt to reduce excess looping of the scope
within the stomach™. Harewood and colleagues pro-
spectively studied enteroscopy in 3 groups of patients
(one with standard enteroscope with overtube, one with-
out overtube and a third one with variable stiffness)”".
Depth of insertion beyond the ligament of Treitz was
significantly greater using a variable stiffness enteroscope
(89 cm) compared to a standard enteroscope (68 cm)
and was over twice that without an overtube (41 cm) (P
= 0.03). In this study, patients in the overtube group re-
quired significantly more sedation than the other groups,
although the overall patient tolerance and procedure
duration showed no significant difference. Again, no
additional yield of pathological findings was observed
with the greater depth of insertion™. In a small study
by Perez-Cuadrado ef @/, 50% (4 of 8) of this patient
group with suspected CD had detectable macroscopic
and/ot microscopic evidence of small bowel CD not
detected by other endoscopic or radiological methods.
The same author demonstrated the therapeutic role of
PE in small bowel Crohn’s for jejunal stricture dilata-
tion””. In a recent study by Darbari ¢z o™, it was shown
that PE was useful and safe in proximal small bowel
disease, predominantly CD, leading on to definite change
in management. In this study, proximal small bowel CD
was detected in 23 out of 44 suspected cases. ED is of-
ten considered successful if the scope could be passed
through the stricture once dilated. ED should ideally be
limited to accessible linear fibrotic strictures under 4 cm
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Figure 3 Enteroscope. A: Push enteroscope; B: Double balloon enteroscope (www.sciencedirect.com); C: Single balloon enteroscope (www.medscape.com); D: Bal-
loon dilatation of jejunal stricture (www.kcvl.cz); E: Spiral enteroscope (www.medscape.com).

length to minimise risk of perforation>,

DBE

DBE, originally developed in 2001 by Prof Hironori
Yamamoto, is useful in the diagnosis of small bowel dis-
eases including (CD)”**" (Figure 3B). DBE is often
used following WCE due to potential miss rate of the
latter and to guide the approach of insertion of DBE
(antegrade or retrograde). The standard system has an
endoscope with an outer diameter of 8.5 mm and a
working length of 200 cm™ ™, It is also provided with
a 145 cm soft overtube with 12.2 mm outer diameter
and a dedicated pump. One balloon is attached to the
tip of the scope, after back loading the overtube (which
has an additional balloon attached to the tip of the
overtube) ****?## DBE can be performed with an an-
terograde (oral) followed by a retrograde (anal) approach
or vice versa, with conscious sedation, deep sedation or
general anaesthesia. Either air or carbon dioxide can be
used, the latter recommended due to better patient toler-
ance, especially for therapeutic procedures and less post
procedural discomfort, when a prolonged procedure
is anticipated. Fluoroscopic guidance could be used till
competence is achieved, but is not essential™*"*,

The overall yield of DBE was better than push en-
teroscopy and similar to capsule. Oshitani ¢ /" showed
that, in their study of 30 patients with CD, small bowel
ulcers and aphthae were picked up in 9 patients who
underwent DBE who had normal small bowel follow
through. WCE done in 8 of these patients without
symptoms of strictures showed additional finding of
small bowel scarring in only one of the patients, though
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one of the eight developed capsule retention, that was
retrieved using DBE. Nine ileal strictures were picked up
with barium compared to only 6 with DBE",

The scope is inserted as far as possible into the
bowel. Then the overtube balloon is inflated to anchor
the tip in place and the scope is gently pulled backward
to pleat the small bowel behind the balloon. The scope
is further advanced into the lumen, followed by inflation
of the scope balloon to anchor its tip. Thus by repeti-
tive cycles of balloon inflation/deflation, the scope is
advanced. In the early stages of training, this needs two
operators, though once experienced one would be suffi-
cient (Figure 4). A practical tip that is often advocated
by Professor Yamamoto to advance an enteroscope is,
slight “jigeling” of the scope, with alternating small “in-
out” and “right-left” movements, that enables the tip to
move forward. The distal most point is tattooed with
India ink in the anterograde approach, to be visualised
via the retrograde approach for total enteroscopy”*"**,
The procedure time can vary between 70 to 120 min for
the ante-grade procedure and about 15-20 min longer
for the retrograde approach, with ileal intubation rates
in the latter being over 90% in high volume centre®.
DBE has a steep learning curve™". Zhang e al"” rightly
commented that the combined analysis of imaging and
gastro endoscopic findings in addition to a diligent clini-
cal history and examination is essential to enhance the
diagnostic efficiency of DBE .

In a study of 37 patients with CD who underwent
DBE diagnostic yield was 60%. Yield levels increased
if direction of insertion (ante-grade or retrograde)
was aided by prior investigations”. The retrograde ap-
proach is useful for lesions noted in the distal 40% of
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Inorder to grip the small intestine.
Inflate the balloon on overtube

Insert an enteroscope through an
overtube

5

Deflate the balloon on overtube
endoscope

10

Withe the balloon inflated on overtube. Again insert the endoscope
The endoscope is gently withdrawn

together with the overtube to get it

straight

The scope is inserted further over the Then the balloon on the endoscope is
overtube

inflated to grip the smart intestine

7 8

The evertube is advanced along the Then the balloon on the overtube is The balloon on the endoscope tip is
inflated to grip the smart intestine

deflated

12

These procedures are repeated to get With a set of the above procedures
these balloons fixed in deeper and repeated. The scope is advanced
deeper oncations

steadily up to the depths of the small
intestine

Figure 4 Push and pull technique with double balloon enteroscopy. Available from: URL: www.wlsvitagarten.com.

the WCE™. In an early retrospective study, the role of
DBE in evaluation of 40 patients with CD was found to
be superior to radiological studies in detecting mucosal
ulcers and strictures®. Moreover endoscopic findings
often precede radiologic findings that often delay the di-
agnosis by 1 to 7 years, and hence eatlier diagnosis with
DBE may lead on to eatlier mucosal healing that is the
corner stone in management of CD®** The ability
of therapeutic potential of DBE remains a significant
advantage over capsule endoscopy. In a study of 19
patients (10 amenable to endoscopic therapy), Pohl e7
al”" demonstrated that dilatation under fluoroscopy
yielded a clinical improvement in 80% and avoidance of
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surgery in 60% albeit over a mean short term follow up
petiod of 10 mo, with no reported complications. The
technique is also useful for retrieval of retained cap-
suleg?®452

In a similar study, 8 of 9 patients with Crohn’s stric-
tures underwent successful endoscopic dilatation (1 pa-
tient had a perforation). Clinical improvement occurred
in these 8 patients with no surgical requirement over a
follow up of 20 mo. Twenty five percent of patients did
require a second dilation”. DBE has been shown to
alter medical management in patients with established
and suspected CD. Mensink and colleagues identified
24 patients with active CD (60% of study population)
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resulting in a change in management in 75% through a
step up approach in these patients medical management.
Over 80% of these patients had a clinical improvement
with a reduction in CDAI®*™. In a further study by the
same author a small population of Crohn’s patients with
suspected proximal small intestinal Crohn’s underwent
DBE. Approximately three quarters of patients had
proximal small bowel Crohn’s features, and approxi-
mately 50% were beyond reach of standard enteroscopy.
There was a change in management in three quarters
of those patients with detectable disease by DBE™,
DBE can also help in assessment of radiologic abnor-
malities and thus to avoid unnecessary exploratory sur-
gery955,

The procedure hence is very valuable with a high
success rate, but not preferred for those with difficult
anatomy due to previous surgery, pathology or acute an-
gle at the stoma due to higher perforation rate (0.4% of
procedures and up to 3% when dilated)*"™. Tt should
also be avoided in those with latex allergy since the
balloons are made of latex”. The other complications
include small risk of pancreatitis (0.3% of procedures),
bleeding (0.2% of procedures) and aspiration pneumo-
nia® . ED should be postponed till the ulcer heals due
to higher risk of perforation and is discouraged if over 6

cm longm].

SBE

SBE was introduced in 2007. It uses an enteroscope with
200 cm working length and 2.8 mm channel diameter, an
overtube with a silicone balloon that has an outer diam-
eter of 13.2 mm and a balloon controller pump[5‘7’64’65].
The technique is similar to DBE, with the only differ-
ence being that the tip of the flexible scope is used to
anchor the endoscope, avoiding need of a second bal-
loon® (Figure 3C). The depth of insertion ranges from
133 to 270 cm and 73 to 199 cm for the retrograde ex-
amination, with a therapeutic yield between 7% to 50%.
Total enteroscopy rate is lower than DBE, but is a safe,

effective and useful technique for deep small bowel en-
doscopyw’“’(’m. The main advantage of SBE is the ease
of assembling the apparatus taking 5 min compared to
15 min for DBE and overall shorter procedure duration
of 55 min compared to 95 for DBE. Secondly it has
variable stiffness, thus eliminating the need for a stiffen-
ing wirel 7, Thirdly SBE can be used in patients with
latex allergy unlike DBE. Dr. Reddy’s group from Hy-
derabad, initially described use of “power suction” dut-
ing straightening of the scope, that can be used instead
of inversion of the tip, to minimise the perforation rate
that is around 2%,

In a small study in children between 8 and 18 years
old by de Ridder ez /™ it was shown that SBE is a safe
technique and picks up active small bowel Crohn’s that
has been missed by magnetic resonance imaging and
USS. Similarly, Di Nardo ez 2/, showed the safety, yield
and therapeutic efficacy of SBE in their study of 16

(4 9
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children with suspected and 14 with known Crohn’s with
atypical presentation, who had negative radiologic and
conventional upper and lower gastrointestinal endos-
copy. In a recent randomised multicenter trial, Domagk
et al™ showed the non-inferiority of SBE over DBE in
evaluation of small bowel pathologym. Takano ef al™
showed in their randomised controlled trial that, total
enteroscopy was much better accomplished with DBE
than SBE, though it was a single centre study involving
only small numbers. Bortlik ¢z a/™ showed that in their
experience of SBE in 35 patients, it provided an evalu-
ation of mucosal healing after treatment and revealed
severe inflammatory changes in one third. Therapeutic
procedures especially dilation using TTS balloon were
done in approximately a third (Figure 3D). SBE is cheap-
er, easier to perform, has a shorter learning curve than
DBE and is a less complex method of balloon assisted
enteroscopy*[65’66’68’71’73’76]. Current results are conflicting
if the SBE and DBE have comparable performance and
diagnostic yield. However, more studies favour use of
DBE for total small bowel enteroscopym.

SE

This is the latest of the armamentarium, available since

2008 to gastroenterologists, to examine the small bowel
and is simpler and faster than the predecessors’ """,

The current second generation device uses an FDA ap-
proved 118 cm Endo-Ease Discovery™ SB overtube
with a soft raised helix, a coupling device to fix the lu-
bricated overtube to the enteroscope 25 cm from its tip,
two handles for manual rotation and an injection port
for lubrication (C 8)""*, The distal end of the device
has an external diameter of 16 mm and the internal di-
ameter of the overtube is 9.8 mm. Clockwise rotation
pleats the small bowel onto the scope, once engaged and
advances the same thus transforming the torquing force
into a linear one, the concept developed by Spirus Medi-
cal, Inc. and proposed for use in enteroscopy by Dr.
Akerman e o/’ """ in 2006. Push and rotation technique
is used until the scope gets beyond the Ligament of Tri-
etz, followed by only rotation. The small bowel does not
get twisted as it is held by the mesentery. It can be per-
formed under conscious sedation or general anaesthetic,
preferably the latter. In an intubated patient, the cuff
on the endotracheal tube has to be deflated before in-
troducing the spiral enteroscope to prevent oesophageal
trauma, until it enters the stomach”"* (Figure 3E).
The major advantage of SE is the rapid advancement
and stable controlled withdrawal enabling therapeutics to
be delivered effectively[42’71’77’84]. The overtube can be dis-
engaged from the coupler enabling complete withdrawal
of the endoscope and reintroduction (often needed for
removal of multiple polyps), without losing the position
in the small bowel™"** The other major advantage is
that no dedicated enteroscopy system needs to be put-
chased and the Endo-Ease spiral overtube could trans-
form an ordinary enteroscope or a paediatric colono-
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. [40,77,7881 . .
scope to a SE device™ ", Spiral enteroscopy is very

useful for proximal small bowel pathology, especially for
therapeutic interventions, due to the stability achieved
with the overtube.

This procedure requires two operators, one operator
handling the scope and the other rotating the overtube.
The enteroscope is unlocked from the overtube, ad-
vanced and then withdrawn using the hook and suction
technique. Anticlockwise rotation of the handle of the
overtube is used to withdraw the system allowing visuali-
sation of the mucosa in a controlled fashion. The depth
of insertion of SE is usually calculated on the way out.
It has not yet been safely demonstrated for retrograde
approach, unlike DBE. A promising motorised overtube
is in its early stages of development, which could make
it single operator dependent. Sore throat and transient
difficulty in swallowing are described by around a quar-
ter of the patients, though tiny asymptomatic mucosal
disruptions are similar to the balloon assisted devices.

In a study by Buscaglia ez al® the mean procedure
length was around 34 min with a mean insertion depth
of 262 cm. One of the carly studies by Frieling ez al®”
showed that the diagnostic yield of DBE was superior
to that of SE. But as the authors commented, one of
the main drawbacks was that it involved only small num-
bers of 17 and 18 subjects respectively. In yet another
small cross over study involving 10 patients, May ez al™
showed that SE had a shorter procedure duration by
a mean of 22 min, though the depth of insertion was
greater by about 60 cm with DBE. Khashab ez al™ in
their first comparative study on SE »s SBE, showed
greater depth of maximal insertion with the former, al-
though the yield and procedure length were comparable.
Akerman ef al’"*" showed an overall severe complica-
tion rate less than 0.3% in their review of 2950 patients
treated with SE, with perforation occurring in 0.4% of
the first 1750 patients and no reported cases of pancre-
atitis. However Teshima ez a/™ showed that asymptom-
atic hyperamylasemia occurred in up to 20% of patients
undergoing SE. Data is limited especially with regards
to comparative studies specifically related to use of SE
in CD. But overall it is considered to be a safe and quick
procedure and compares favourably with other DAE for

assessing the small bowel and for delivering therapies in
. [71,77,79,80,83-86,89,90]
the midgut .

OTHER METHODS OF DEEP SMALL
BOWEL ENTEROSCOPY

Intraoperative enteroscopy (IOE) developed over 35
years ago enables the entire gut to be viewed without

making an incision on the intestine, by the coopera-
tion of the operating surgeon and the endoscopistm. It
was done using rigid sigmoidoscopes in the 50’s, until
fibre optic scopes became available in the 705", Once
the surgeon has completed exploring the small bowel
laparoscopically and freed the bowel from any adhe-
sions, small bowel loops can be pleated over the orally
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inserted PE. The current role of TOE is in difficult mid
gut pathology, in guiding the surgeon intraoperatively
and in marking the lesion with a suture to be dealt with
on removing the scopem%]. There have not been many
studies evaluating role of 1IOE in CcD". Complications
include standard ones associated with laparoscopy and
endoscopy, prolonged post operative ileus, air embolism
and multiorgan failure. IOE once regarded as the gold
standard for small bowel evaluation has been relegated a
“last resort” in the era of less invasive therapeutic total
enteroscopy with DAE"”,

CONCLUSION

Novel biologic agents and progress in our assessment
and management of small bowel CD, which is currently
far from sufficient, might help alter the natural history
and predict outcomes in Crohn’s disecase. However en-
teroscopy, which is a rapidly evolving field, has had a
significant renaissance recently and the small bowel is
no longer the black box for the endoscopist or the final
frontier. The lack of randomised controlled trial’s (RCT’s)
and meta-analysis on enteroscopy in small bowel Crohn’
s limits more detailed comparative data between various
techniques. PE is still a useful tool in centres that do not
have WCE, BAE or SE. An algorithm that we suggest
for investigation of small bowel CD would be gastros-
copy and colonoscopy (with terminal ileal assessment).
This might be followed by either a barium small bowel
follow through or CT enteroclysis and increasingly by
using MRE, considering the lack of radiation and pos-
sibility of repeated studies, considering the fact that the
age group affected is often young or middle aged people
of child bearing age, to limit radiation exposure. If MRE
is normal one could consider WCE, if there is a high
index of suspicion of early mucosal disease or malab-
sorption, which may not show up in MRE. If there is
evidence of active small bowel Crohn’s especially stric-
tures or fistulae, then ideally aggressive treatment with
anti tumour necrosis factor from the outset. If any com-
plications of CD are seen, such as strictures or bleed-
ing, then DBE/SBE or SE, depending on availability
of local expertise, to assess the pathology and consider
local treatment-biopsy, diathermy, balloon dilatation or
injection of various drugs as might be appropriate to
the setting. If initial small bowel imaging at time of first
diagnosis is normal, then currently no recommendations
are available regarding surveillance intervals or its clini-
cal relevance. There may be multi centre studies in the
future can look into appropriate screening intervals and
on a more tailored approach for enteroscopy in CD.

A comparison of the various enteroscopy techniques
is summarised in the table below. The evidence suggests
that all three DAE modalities have comparable inser-
tion depths, diagnostic and therapeutic efficacies and
complication rates and can be used as complementary
tools. However, most gastroenterologists including the
authors, favour DBE due to higher rates of total enter-
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oscopy. Larger prospective RCT’ in the future could
help us understand some unanswered areas including
the role of BAE in small bowel screening, comparative
studies between the main types of BAE in the field of
small bowel CD and strengthen the available evidence,
especially with regards to their potential roles and clinical
impact. Further studies are needed for device refinement
and development to make them more cost effective.
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Abstract

The incidence of rectal carcinoids is rising because of
the widespread use of screening colonoscopy. Rectal
carcinoids detected incidentally are usually in earlier
stages at diagnosis. Rectal carcinoids estimated en-
doscopically as < 10 mm in diameter without atypical
features and confined to the submucosal layer can be
removed endoscopically. Here, we review the efficacy
and safety of various endoscopic treatments for
small rectal carcinoid tumors, including conventional
polypectomy, endoscopic mucosal resection (EMR),
cap-assisted EMR (or aspiration lumpectomy),
endoscopic submucosal resection with ligating device,
endoscopic submucosal dissection, and transanal
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endoscopic microsurgery. It is necessary to carefully
choose an effective and safe primary resection method
for complete histological resection.

© 2013 Baishideng. All rights reserved.
Key words: Carcinoid tumor; Rectum; Polypectomy;

Endoscopic mucosal resection; Endoscopic submucosal
dissection

Core tip: Rectal carcinoids less than 10 mm in di-
ameter can be resected by various endoscopic tech-
niques, such as conventional polypectomy, endoscopic
mucosal resection (EMR), cap-assisted EMR (EMR-C),
endoscopic submucosal dissection (ESD), or transanal
endoscopic microsurgery (TEM). There are currently
limited comparative data to recommend a specific
endoscopic treatment. Therefore, the choice of treatment
modalities for small rectal carcinoids depends on the
degree of endoscopic or surgical expertise at a given
facility. Furthermore, any one of the above treatment
methods could have a favorable clinical outcome if
performed by gastroenterologists or surgeons with
special techniques. EMR-C and TEM can be used as
a salvage treatment after incomplete resection by
endoscopic polypectomy. The efficacy of endoscopic
submucosal resection with ligating device and ESD for
salvage treatment requires further investigation.

Choi HH, Kim JS, Cheung DY, Cho YS. Which endoscopic
treatment is the best for small rectal carcinoid tumors? World J
Gastrointest Endosc 2013; 5(10): 487-494 Available from: URL:
http://www.wjgnet.com/1948-5190/full/v5/i10/487.htm DOI:
http://dx.doi.org/10.4253/wjge.v5.110.487

INTRODUCTION

Carcinoids, also termed well-differentiated neuroen-
docrine tumors (NETs), are the most common neu-
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roendocrine tumor of the gastrointestinal tract'". The
incidence and prevalence of carcinoid tumors have
increased quickly and steadily wotldwide over the past
few decades”. Rectal carcinoids are typically small, local-
ized, nonfunctioning tumors that rarely metastasize'”.
The Surveillance, Epidemiology, and End Results reg-
istry database of the National Cancer Institute showed
that the age-adjusted incidence of rectal carcinoids has
increased from approximately 0.2 per 100000 in 1973 to
0.86 per 100000 in 2004*”. The increased incidence can
be partially explained by widespread colorectal cancer
screening, heightened awareness, and improved diagnos-
tic modalities. Rectal carcinoids comprise 12.6% of all
carcinoid tumors and represent the third largest group
of the gastrointestinal carcinoids in Western countries!.
The frequency of rectal carcinoids is higher in studies
from South Korea (48%) and Taiwan (25%) compared
to Western countries'™. The causes of racial/ethnic dif-
ferences in NETs by site are unclear and require further
investigation.

The treatment of rectal carcinoids depends on the
tumor size (Figure 1). Recent consensus guidelines
on the management of rectal carcinoids suggests that
small tumors (< 1-2 cm) confined to the mucosa or
submucosa can be managed with endoscopic resection
due to their low risk of metastatic spreadm. Rectal carci-
noids estimated endoscopically as < 10 mm in diameter
without atypical features and confined to the submucosal
layer without lymphovascular invasion rarely metastasize.
Therefore, these tumors are considered good candida-
tes for local excision, including endoscopic resection.
A variety of endoscopic techniques are used to treat
rectal carcinoids. Those techniques include conventional
polypectomy, endoscopic mucosal resection (EMR),
cap-assisted EMR (EMR-C or aspiration lumpectomy),
endoscopic submucosal resection with ligating device
(ESMR-L), endoscopic submucosal dissection (ESD),
and transanal endoscopic microsurgery (I'EM). Due to a
lack of controlled prospective studies, the management
of small rectal carcinoid tumors has been a matter of
debate. In this Technical Advances article, we review the
efficacy and safety of various endoscopic treatments for
small rectal carcinoid tumors.

CONVENTIONAL POLYPECTOMY OR
EMR

Endoscopic resection of rectal carcinoids with con-
ventional polypectomy or EMR is a simple procedure
(Figure 2)'"”. However, it is difficult to achieve histologi-
cally complete resection with these techniques because
76% of rectal carcinoids extend into the submucosal
layer™"”. In addition, crush injury of resected specimens
could lead to difficulty in pathologic evaluation'”. The
histologically complete resection rate of conventional
polypectomy varies from 28.6% to 100% according to
previous studies!"". Incomplete resection of the tumors
often requires additional surgical intervention.
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—
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Figure 1 Treatment of rectal carcinoids. EMR: Endoscopic mucosal resection;
ESD: Endoscopic submucosal dissection.

POLYPECTOMY OR EMR USING TWO-
CHANNEL COLONOSCOPY

Using a two-channel colonoscope, both grasping forceps
and a polypectomy snare can be inserted into the gastroin-
testina lumen simultaneously. Therefore, rectal carcinoids
can be pulled toward the center of the lumen and resected
by electrocoagulation (Figure 3). lishi ez al"” demonstrated
that the complete resection rate of rectal carcinoids with
a two-channel colonoscopy (9 of 10 tumors, 90%) was
significantly higher than with a one-channel colonoscopy (2
of 7 tumors, 29%). In addition, there were no complica-
tions during or after endoscopic treatment. Polypectomy
or EMR using the two-channel method are expected to
have a deeper vertical resection margin and lead to a cura-
tive resection. However, a recent study showed a positive
resection margin in 11 (26%) of 58 EMR samples col-
lected using the two-channel method. Furthermore, the
complete resection rate of this method was not different
from conventional EMR". Another limitation is that the
mucosa can be torn before the tumor is adequately elevat-

ed with the grasping forcepsm].

EMR-C OR ASPIRATION LUMPECTOMY

Aspiration lumpectomy is an endoscopic approach for
a tumor that can be easily resected by lifting the mucosa

away from the submucosa with saline injection, followed
by aspirating the lesion into a transparent cap or cy-
linder™. In 1996, Imada-Shirakat e a/'” reported that
histologically complete resection was achieved in eight
patients with rectal carcinoids less than 10 mm and
located within the submucosal layer using this technique.
There were no recurrences or distant metastasis found
during the mean observation period of 13.3 mo. Nagai

October 16, 2013 | Volume 5 | Issue 10 |



Choi HH et a/. Endoscopic treatment of small rectal carcinoid tumor

et al™ demonstrated that the rate of complete resection
with aspiration lumpectomy (100%) was significantly
higher (P < 0.05) than with saline assisted snare resection
(termed ‘strip biopsy’) in a small series of consecutive

(49
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Figure 2 Endoscopic mucosal resection. A:
An approximately 6 mm rectal carcinoid tumor;
B: Injection of submucosal saline solution;
C: Endoscopic mucosal resection (EMR)
procedure; D: A clear, post-EMR ulcer.

Figure 3 Endoscopic mucosal resection
using two-channel colonoscopy. A: An
approximately 5 mm rectal carcinoid tumor;
B: Injection of submucosal saline solution into
the base of the lesion using needle forcep;
C: Pulling the lesion with grasping forcep and
snare resection; D: A clear, post-endoscopic
mucosal resection ulcer.

patients with rectal carcinoids. Jeon ef a/'" used this
technique for secondary endoscopic treatment to remove
the remnant tumor after primary EMR or polypectomy,
which is technically difficult due to submucosal fibrosis
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of residual tissue. This study demonstrated that EMR-C
is a useful method for salvage treatment of a failed e
bloc resection of rectal carcinoids after primary EMR
or polypectomy. One of the interesting findings of
this study is that all 7 patients had positive microscopic
margins after primary EMR but negative endoscopic and
histological findings based on a biopsy of the scarred
tissue. The pathologic findings from all tissue obtained
by salvage resection showed the existence of remnant
tumor. This result suggests that a negative biopsy in a
surveillance examination does not prove the absence of
a remnant tumor and that false negative results might be
due to embedding or the residual remnant tumor during
tissue healing after the primary resection

ENDOSCOPIC SUBMUCOSAL RESECTION
WITH LIGATING DEVICE

In 1999, Berkelhammer ez 2/ first introduced the band-
snare resection as a method of EMR for small rectal
carcinods. This method may provide a more appropriate
resection margin compared to standard polypectomy
(Figure 4). A randomized controlled study comparing
ESMR-L to EMR showed that the complete resection
rate of ESMR-L (100%, 8/8) was significantly higher
than EMR (57.1%, 4/7), and all patients were followed-
up for 3 years without any recurrence!”. In a large case
series including 61 patients, the complete resection rate
of ESMR-L was 95.2% (60 out of 63 lesions)™". The
complete resection rate for lesions located in the lower
rectum was 98.3%, which was significantly higher than
lesions in the upper rectum and rectosigmoid colon
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Figure 4 Endoscopic submucosal resection
with ligating device. A: Aspiration of a carcinoid
tumor into the ligating device; B: Deployed elastic
band; C: Snare resection performed below the
band; D: A clear, post-endoscopic submucosal
resection with ligating device ulcer.

(50%). In a large-scale study comparing ESMR-L (45
lesions) and EMR (55 lesions) including 100 cases, the
overall ESMR-L complete resection rate was higher than
EMR (93.3% »s 65.5%, respectively, P = 0.001)*". In
addition, this study demonstrated that the location of
the tumors had no influence on the complete resection
rate when ESMR-L was performed, in contrast to the
results of EMR. Recently, Moon ¢ a/*” introduced EMR
using a double ligation technique (ESMR-DL) to treat
11 patients with small rectal carcinoids. The lesion was
aspirated into the ligating device, and an elastic band was
placed around the base. Then, a detachable snare was
used to perform a ligation below the elastic band, and
the lesion was removed with snare resection above the
band. After ESMR-DL, there were no immediate or de-
layed complications such as bleeding or petrforation.

ESD

Endoscopic submucosal dissection is considered a va-
luable endoscopic treatment for early gastric cancer
and large superficial gastric neoplasms. This technique
provides a higher en bloc and histologically complete
resection rate than EMR, enables accurate pathologic
diagnoses, and is less invasive than surgery (Figure 5)".
Recently, ESD has been applied to the treatment of large
colorectal neoplasms and has been reported to be more
effective than either EMR or EMR—prccuttingm]. How-
ever, ESD has the disadvantage of a considerably higher
risk for perforation because the technique involves dis-
section of the submucosal tissue beneath the lesion. In
addition, highly trained endoscopists are required. Thus,
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the safety issues associated with this technique must be
solved. As a result, ESD is not yet widely accepted for

25
the treatment of colorectal neoplasms[ ]

There have been few studies reporting the efficacy
and safety of ESD for the resection of rectal carcinoids.
Recently, Onozato ef al™ reported that ESD was tech-
nically feasible in five cases with rectal carcinoids less than
10 mm. In addition, no complications were observed,
and all lesions were completely resected histologically.
In a meta-analysis including four studiesmm], ESD was
a more effective procedure for the treatment of rectal
carcinoids and had a higher complete resection rate
than EMR"". ESD was more effective than EMR in
complete histological resection [odds ratio, 0.29; 95%CI:
0.14-0.58; P = 0.000]. Additionally, ESD was as safe as
EMR (rate difference, -0.01; 95%CI: -0.07 - 0.05; P =
0.675). The recurrence rate did not differ significantly
between the EMR and ESD groups. The duration of
ESD was longer than EMR. Because the rectum is fixed
in the retroperitoneum, the risk of peritonitis following
perforation is lower than in other parts of the colon.
One of limitations of ESD with a knife is the inability
to fix the knife to the target lesion, which leads to high
complications such as bleeding and perforation. New
grasping type scissor forceps, which can grasp and incise
the targeted tissue using an electrosurgical current, may
reduce these complicationsm. More recently, there have
been a few studies comparing ESD to other endoscopic
treatment modalities besides EMR. Kim ¢ a/* reported a
large retrospective analysis including 115 patients, which
were classified into an EMR group (# = 33), ESMR-L
group (7 = 40), and ESD group (# = 44). The curative
resection rate in the EMR group was 77.4%, which was
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Figure 5 Endoscopic submucosal dissection.
A: An approximately 5 mm rectal carcinoid tumor;
B: Mucosal incision and submucosal dissection; C:
A clear, post-endoscopic submucosal dissection
ulcer; D: Endoscopic closure of the ulcer floor with
endoclips.

significantly lower than that of the ESMR-L (95%) and
ESD groups (97.7%). This result suggests that ESMR-L
and ESD may be superior to conventional EMR. A
recent study by Choi e# al™ comparing ESMR-L (» =
29) with ESD (7 = 31) for the endoscopic treatment of
rectal carcinoids showed that the complete resection rate
was 80.6% in the ESD group and 82.8% in the ESMR-L
group (P = 0.833). The resection time was significantly
longer in the ESD group than in the ESMR-L group. The
authors concluded that ESMR-L might be considered
the treatment of choice for small rectal carcinoid tumors
because of reduced procedure time. A small comparative
study by a Japanese group[m also showed a similar
result to the above study. A retrospective analysis of
3 types of endoscopic resection technique by Zhao ez
4/’ demonstrated that complete resection rates using
the EMR, EMR-C, and ESD were 80%, 100%, and
100%, respectively. The average procedure time was the
shortest in the EMR-C group. This study concluded that
EMR-C might be the best endoscopic excision method,
considering the clinical efficacy, surgical time, and
complication rate.

TEM

Transanal endoscopic microsurgery was originally designed
by Buess ez 4P in the 1980s. The procedure allows full
thickness excisions as high as 20 cm from the anal verge
to be performed using a 40-mm operating rectoscope.
Although TEM is not superior to conventional transanal
excision (TAE) for resecting lesions in the lower rectum,
it has distinct advantages for removing lesions in the

mid and upper rectum®. In addition to improved
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access to more proximal lesions, TEM provides several
advantages over TAE, including improved visualization
with better exposure, higher likelihood of achieving
clear resection margins, and lower recurrence rates”.
The application of TEM for rectal carcinoids has been
described in several small case series'”. Kinoshita ez
al” reported clinical experience including 27 patients
with rectal carcinoids treated by TEM. In this study,
TEM was performed as a primary excision (7 = 14) or
as completion surgery after incomplete resection by
endoscopic polypectomy (# = 13). Negative margins
were obtained in all cases. There was no additional
radical surgery performed, and patients were followed-
up for 70 mo without recurrence. The largest series
in the United States included 24 patients over a
12-year periodw‘ There were 6 (25%) primary surgical
resections, and 18 (75%) resections were performed after
incomplete snare excisions during colonoscopy. This
study showed all negative margins, a similar zero rate of
recurrence and a similarly low morbidity rate. In addition
to its usefulness in primary surgical resection of rectal
carcinoids especially in the mid and upper rectum, TEM
can be used as a salvage treatment after incomplete
resection by endoscopic polypectomy. The possible
complications of TEM include bleeding and perforation.
In addition, transient soiling can occur due to the large
width of the rectoscope tube"!

FUTURE PERSPECTIVES AND CONCLU-
SIONS

In rectal carcinoids estimated endoscopically as < 10 mm
in diameter, endoscopic treatment is a feasible option.
Although endoscopic resection of rectal carcinoids
with conventional polypectomy or EMR is a simple
procedure, it is difficult to achieve histologically complete
resection. EMR-C, ESMR-L, and ESD showed similar
efficacy and safety. However, there are currently limited
comparative data to recommend a specific endoscopic
treatment. Therefore, the choice of treatment modalities
for small rectal carcinoids depends on the degree of
endoscopic or surgical expertise at a given facility.
Furthermore, any one of the above treatment methods
could have a favorable clinical outcome if performed by

gastroenterologists or surgeons with special techniques.
Endoscopic treatment for rectal carcinoid requires
special techniques for a deeper resection to achieve clear
margins. For this purpose, lesions are usually lifted using
submucosal injection with saline solution with or with-
out epinephrine. In addition, adequate submucosal injec-
tion is important for the reduction of thermal damage
to tissue as well as the prevention of complication such
as bleeding or perforation. Although electrocauteriza-
tion during endoscopic resection could destroy remnant
tumor, its burning or coagulation artifact may make the
pathologic examination of resection margin difficult.
Therefore, to separate the margin of carcinoid tumor
from the underlying muscle layer adequately could pro-
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vide better pathological assessment of radial margins
and the depth of invasion!'.

EMR-C and TEM can be used as a salvage treatment
after incomplete resection by conventional polypectomy
or EMR. However, the efficacy of ESMR-L and ESD
for salvage treatment requires further investigation.
Endoscopic tattooing of colonic lesions helps to local-
ize polypectomy sites that may difficult to identify with
repeat endoscopy[m. In cases with positive resection
margin after endoscopic treatment of rectal carcinoids,
tattooing the area of resection will help facilitate the le-
sion site location for further resection.

Newly developed over-the-scope clip (OTSC) has
a higher compression force and the capacity to capture
a larger volume of tissue than the through-the-scope
clipm]. Recent prospective study has shown that perfora-
tions occurring after full- thickness resection of gastric
subepithelial tumors less than 3 cm could be managed by
OTSC closure™. Although further prospective clinical
trial is required, this study suggests that endoscopic full-
thickeness resection with OTSC closure can be applied
to selected patients with colonic subepithelial lesions to
have malignant potential. Finally, a prospective large-
scale study is warranted for the assessment of therapeu-
tic efficacy of various endoscopic treatments and long-
term outcome.
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Abstract

Tumoral obstructions in almost the entire gastrointes-
tinal tract can be resolved with interventional diges-
tive endoscopy techniques. Self-expanding metal stent
(SEMS) insertion in the obstructed colon is a minimally
invasive and relatively simple procedure providing an
effective first-line treatment for relief of acute malig-
nant obstruction symptoms and serving either as a pre-
operative or “bridge to surgery” procedure or as pallia-
tive definitive care. This technique was introduced in
the early 1990s. Although there is still debate about its
real value, a lot of reports have been published since
then and the procedure is advocated by many surgical
groups as the method of choice for the initial treatment
of left-sided tumoral colonic obstruction. Before the
procedure, colonic obstruction has to be diagnosed by
abdominal radiographs, water contrast enema and/or a
computed tomography scan. The greatest information
is provided by the latter and it is perhaps the method
of choice prior to stenting. Skills and training are man-
datory, as in all interventional procedures. The key step
for success is to cross the malignant stricture with a
guidewire. Care must be taken not to over insufflate an
obstructed colon during the procedure. SEMS slide over
the guidewire through the endoscope working channel
or in parallel, outside the endoscope. An average 7%
perforation rate has been reported during the proce-
dure and other minor complications can appear in the
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follow up. However, as a whole, this technique seems
to compare favorably with surgery.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Patients with malignant colorectal obstruction (MCRO)
usually present at the emergency room (ER) because of
abdominal pain, vomiting and distension. After a physical
examination, abdominal radiographs show typical signs
of large bowel obstruction with air-fluid levels. First ther-
apeutic measures include fluid resuscitation with electro-
Iyte correction. Further diagnostic procedures have to be
undertaken to confirm both the colonic obstruction and
the exact anatomical location. According to individual
hospital policies, the colon can be cleansed with enemas
and a colonoscopy can be performed. Care has to be
taken not to over insufflate in order to avoid perforation.
Water instead of air should be employed to allow colono-
scope advancement.

However, in patients with acute abdominal pain in
whom perforation is suspected, a computed tomography
(CT) scan is a preferable diagnostic modality after clinical
and plain abdominal radiograph evaluation. If a tumoral
obstruction in the left-side colon is diagnosed, insertion
of a self-expanding metal stent (SEMS) as first treatment
can be considered!".
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COLONIC OBTRUCTION RELIEF WITH

SEMS

As in the esophagus, duodenum or biliary tree, MCRO
can be also treated in the large bowel by means of SEMS.

Dohmoto e al” reported the treatment of a rectal tu-
moral obstruction by means of a SEMS for the first time
in 1990. From that time, a large number of works deal-
ing with this topic have been annually published. Initially,
they were single or a few case reports”. Afterwards, large
series were reported’’ in addition to review articles”™ and
randomized studies comparing this new modality with
the classical surgical approach”.

Figure 1 shows the increase of publications on SEMS
for MCRO when the words “colon AND stent” are
searched for in PubMed.

The most valuable benefit provided by this relatively
new interventional technique is to relieve obstruction by
means of a minimally invasive procedute, avoiding an op-
eration in an unstable patient. The colon can be cleansed
propetly and patients can undergo a scheduled surgical
procedure. This kind of MCRO decompression is also
called a bridge to surgery (BTS). The classical surgical
approach involved a primary colostomy and a second ot
third operation for tumor removal and colostomy clo-
sure.

Right colon obstructions do not necessarily need
bowel cleansing before surgery; therefore, the major
impact of SEMS in MCRO are in the left colon'”. In ad-
dition, non-operable patients (7.e., multiple metastases)
can have the stent as a palliative measute to avoid a colos-
tomy.

Bowel perforation is the main contraindication for
stenting. In addition, in cases of multiple strictures or
short life expectancy (houts or few days), other options
instead of stent insertion must be undertaken.

NONFLUOROSCOPIC INSERTION OF
AN “OVER-THE-WIRE” STENT IN A

RECTOSIGMOID MCRO

Once MCRO has been diagnosed and surgical consulta-
tion made, if the obstruction is below 25 cm from the
anus (up to mid-sigmoid), a possibility is to bridge the
stricture in the endoscopy office without fluoroscopy.
The majority of such strictures can be traversed by means
of ultrathin endoscopes (six or less millimeters in diam-
eter). The endoscope is negotiated through the narrowed
tumoral lumen until healthy colon is found. The endo-
scope is advanced as far as possible. A metallic Savary or
a similar stiff guidewire is inserted through the working
channel of the endoscope and placed beyond the malig-
nant stenosis. The endoscope is withdrawn, leaving the
guidewire in place. Important figures to record are tu-
moral length and the distance from the anus.

Afterwards, the endoscope is reinserted beside the
guidewire and placed at the level of the stricture. A
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1998 117

1999 7 13

2000 127

2001 125

2002 ] 24

2003 1 33

2004 133

2005 129

2006 1 44

2007 151

2008 ] 56
2009 138

2010 ] 58
2011 159
2012 159
2013 113

Figure 1 Number of scientific papers published in the last years about
stents in tumoral colonic obstructions. Search was done with the terms “co-
lon and stent” in PubMed. Year 2013 ends in the month of March.

16F (5.3 mm)

Figure 2 Ultraflex Precision stent from Boston Scientific. This self-
expanding metal stent is called over the wire because it cannot be inserted
through the working channel of a therapeutic endoscope. Many other stent
manufacturers have similar stents.

folded stent that cannot be inserted through the working
channel of the endoscope because it is greater than 3.7-4.2
mm, as shown in Figure 2, is slid over the guidewire.
These SEMS are called over-the-wire (OTW) to differ-
entiate from through-the-scope (T'TS) stents that have a
folded diameter that allows it to be inserted undeployed
through the working channel of a therapeutic endoscope
(Figure 3A).

The endoscope gives stiffness to the system stent
guidewire and prevents it from bending. The advance-
ment of the stent through the stricture is also monitored
with the endoscope. The stent is released under endo-
scopic vision.

This insertion technique has been used for a long
time™” and it has been successful in the majority of oc-
casions, allowing the MCRO to be resolved in the endos-
copy suite. Nevertheless, several points have to be under-
lined.

First of all, the procedure tends to always be more
difficult than anticipated. Despite bowel cleansing, there
are always liquid or semisolid feces in the colon that
impedes good vision. The placing of a hemostatic clip
in the lowest stricture margin is helpful to clearly mark

October 16, 2013 | Volume 5 | Issue 10 |



Figure 3 Wallflex (A) and Ultraflex (B) stents from Boston Scientific. A:
This self-expanding metal stent (SEMS) is called a through the scope (TTS)
stent because it can be inserted in the folded way through the working chan-
nel of a therapeutic endoscope. Many other stent manufacturers have similar
stents; B: Ultraflex Precision inserted in a tumoral stricture in the sigmoid, a
hemostatic clip was placed to mark the lower part of the stricture. Despite the
strange configuration due to sigmoid bends, the stent was in correct position;
the patient had an abdominal catheter for hydrocephaly decompression.

where the stent has to be placed in the endoscopic view.

The endoscopist has to have skills in interventional
endoscopy. A recent paper' pointed out that at least 30
procedures of SEMS insertion in left MCRO are the ini-
tial learning curve for mastering the technique.

With the nonfluoroscopic technique, stent deploy-
ment events beyond the stricture are not seen so they
have to be “supposed”. In some OTW SEMS, like the
Ultraflex Precision (Figure 2), deployment begins in the
closest patt to the endoscopic view, that is, in the distal
tumoral end or downstream. Once the stent has been
partially opened, it can be pushed if it is far from the
stricture but it cannot be pulled because the open mesh
can damage the colon.

After the procedure, pelvic or abdominal radiographs
have to be taken to confirm proper stent deployment.
When the stricture has been completely bridged, the
SEMS takes an hourglass-like configuration with both
ends open. Nevertheless, due to sigmoid bends, some-
times Rx images are not clear. As can be seen in Figure
3B, foreshortening occurs in the image but the SEMS
was in correct position and the obstruction was resolved.
In this figure, a hemostatic clip marking the lowest tumor
margin is also seen. In addition, the patient had an ab-
dominal catheter for hydrocephaly decompression.
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NONFLUOROSCOPIC INSERTION OF A
“TTS” STENT IN A LEFT COLON MCRO

Insertion of OTW stents far from the mid-sigmoid
(around 25 cm from the anus) is difficult because the
assembly stent guidewire tends to bend, despite the en-
doscope being placed side-to-side. If the MCRO has
been traversed with the ultrathin endoscope, a 0.035 inch
guidewire can be inserted through the working channel
of the endoscope and placed as far as possible beyond
the tumor (in upstream position). The ultrathin endo-
scope is removed, leaving the guidewire in place. This
guidewire is back loaded in a therapeutic channel endo-
scope which is carefully advanced until the tumor. A TTS
stent can be easily inserted. The endoscope gives enough
stiffness to the system to advance the undeployed stent
through the tumor.

Extreme care should be taken not to dislodge the
guidewire placed beyond the stricture in the maneuvers
of ultrathin endoscope withdrawal or therapeutic endo-
scope advancement.

MCRO must be never dilated before stenting because
there is a great risk of tumor perforation.

ENDOSCOPIC INSERTION OF SEMS IN
MCRO WITH FLUOROSCOPIC GUIDANCE

This method is considered as the ideal for many endo-
scopists“”. Fluoroscopic facilities are necessary. C-arms
fluoroscopic devices used sometimes for Endoscopic
Retrograde Cholangiopancreatography (ERCP) are not
good if they have no capacity to image the entire abdo-
men and if the patient table cannot be easily moved (Fig-
ure 4).

A therapeutic endoscope is advanced until the tu-
moral stricture is found. Using a gastroscope or short
colonoscope with large working channel is very useful to
facilitate devices exchange during the procedure.

With the endoscope in front of the stricture, an
ERCP catheter loaded with a hydrophilic tip guidewire is
passed through the working channel. The most important
step is “cannulation” of the stricture with the guidewire.
Almost all the strictures have an orifice, although some-
times it can be very difficult to find. As shown in Figure
5, gentle probing of the tumor with the guidewire leads
to finally finding the path. The correct position of the
guidewire beyond the stricture is given by the fluoro-
scopic view. If the patient is in the supine position (lying
on his/her back), anatomical otientation is improved.

After traversing the tumor with the guidewire, the
catheter is slid over it and contrast medium is injected to
delineate the stricture. The catheter is removed, always
leaving the guidewire tip as far as possible in the colon.
A TTS stent is passed over the guidewire and deployed
inside the tumor with fluoroscopic guidance of upstream
maneuvers and endoscopic monitoring of downstream (in
the endoscopic view) events.
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Figure 4 C-arms fluoroscopic devices used sometimes for endoscopic
retrograde cholangiopancreatography are not good for colonic stenting
unless they have capacity to image the entire abdomen and if the patient
table cannot be easily moved.

SCIENTIFIC EVALUATION OF SEMS FOR
MCRO

As previously said and as shown in Figure 1, a lot of
papers have been published on this topic (Table 1). Nev-
ertheless, few are randomized studies comparing the
traditional surgical approach of MCRO with SEMS treat-
ment.

In a recent review from a surgical standpointm, it ap-
pears that technical and clinical success rates for stenting
are lower than expected. SEMS is sometimes associated
with a high incidence of clinical and silent perforation.
Stenting instead of loop colostomy can be recommended
only if the appropriate expertise is available in the hos-
pital. The goal of stenting, a decrease of the stoma
rate, can be advocated only if the complication rates of
stenting are lower than those of stoma creation in the
emergency situation. Until now, this has been not demon-
strated in a prospective randomized trial.

Furthermore, when pathology surgical specimens
are compared, tumors resected after stenting differed
significantly in terms of ulceration at or near the tumor,
perineural invasion and lymph node invasion. These find-
ings are found less in tumors operated on without previ-
ous stentingm].

On the contrary, many studies in clinical practice fa-
vor stenting as first-line treatment for left MCRO. Rand-
omized trials in this setting appear to be difficult and pet-
haps randomization is not the only answer for structured
objective evaluation of endoscopic therapy™.

In one of the largest retrospective endoscopic seties
published in 2010, there were reported outcomes on
168 patients who underwent SEMS placement for defini-
tive palliation and 65 patients with SEMS inserted as a
BTS. Technical and immediate clinical success rates were
96% and 99% in the palliative group and 95% and 98%
in the preoperative group 41/168 (24%). Patients in the
palliative group had complications, including perforation
(9%), occlusion (9%), migration (5%) and erosion/ulcer
(2%). Mean stent patency was 145 d. The majority of
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Figure 5 Endoscopic retrograde cholangiopancreatography catheter
loaded with a hydrophilic tip guidewire. A: the obstructive tumor appears not
to have any orifice that enabled stenting; B: gentle probing of the tumor with the
guidewire leads to finally finding the path.

patients were free of obstruction from implantation until
death. Therefore, this large group of patients had their
normal intestinal transit restored without having under-
gone an operation and without a stoma. Unfortunately,
patients on oncological bevacizumab treatment triple the
perforation rate.

Preoperatively placed stents remained 7z situ for a
mean of 25.4 d and remained patent until surgery in
73.8% of patients. Complications were present in 23.1%
of patients and 94% of them underwent elective colec-
tomy. Conclusions drawn from this large cohort of
patient are that colorectal SEMS placement is relatively
safe and effective but has a complication rate of neatly
25%. However, only perforation (less than 10%) is a life-
threatening complication. Other complications such as
stent occlusion can be managed endoscopically.

Some surgical groups found SEMS treatment for
MCRO in operable patients (BTS) very useful to carry on
a laparoscopic procedure. Law 7 al™ evaluated surgical
outcomes after stent insertion for obstructing colorec-
tal malignancy and these patients were compared with
a laparoscopic and open approach. Their experience
showed that after successful SEMS insertion for MCRO,
elective surgical resection could be performed safely.
The combined endoscopic and laparoscopic procedure
provided a less invasive alternative to the multistage open
operations and it was found feasible for patients with ob-
structing colon cancet.
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Table 1 Some series about self-expanding metal stents in malignant colorectal obstruction published in the last years 7 (%)

Ref. Publication year No. of patients Technical success Clinical success Perforation rate
Garcia-Cano e al! 2006 175 162 (92.6) 138 (78.8) 7 (4)
Ptok et al™ 2006 48 44 (92) 44 (92) 0
Soto et al™ 2006 62 58 (93.54) 56 (90.3) 3 (4.8)
Karoui et al™ 2007 31 30 (97) 27 (87) 0
Lee et al™ 2007 80 78 (97.5) 77 (96.2) 0
"Repici et al"® 2007 44 42 (95.4) 41 (93.1) 0
Repici et al™” 2008 49 40 (95.2) 40 (95.2) 1(2.38)
Im et al™ 2008 51 51 (100) 43 (84.3) 1(1.9)
Fernéndez-Esparrach et al"” 2010 47 44 (94) 44 (94) 3(7)
Small et al™” 2010 233 224 (96.1) 222 (95.2) 18 (7.7)
Park et al®™ 2010 151 149 (98.6) 140 (92.7) 0
Branger et al™ 2010 93 86 (92.5) 80 (86) 3(3.2)
Donnellan et al™ 2010 43 40 (93) 40 (93) 2 (4.6)
Lee JH et al™” 2010 46 46 (100) 39 (84.8) 2 (4.3)
Lee HJ et al™ 2011 71 68 (95.8) 68 (94) 4 (5.6)
Luigiano et al™ 2011 39 36 (92.3) 35 (89.7) 2(5.1)
Jiménez-Pérez et al’™” 2011 182 177 (98) 141 (94) 5 (3)
Tominaga et al™ 2012 24 24 (100) 20 (83) 0
Yoshida et al® 2013 33 33 (100) 32 (97) 0
Bonfante et al™ 2013 48 46 (96) 46 (96) 1(2)

'In 2007, there are two articles published by Repici et al. One about the Ultraflex Precision stent in the left colon and the other on right colon stenting.

SEMS in MCRO are also inserted by interventional
radiologists. In one of the first reports comparing this
new method with the surgical approachps], Martinez-
Santos ez a/”” found that placement of a preoperative
stent in patients with left-sided malignant colon and rec-
tal obstruction prevented 94% of unnecessary operations
and a large number of colostomies after elective surgery.
These results were obtained with a lower rate of severe
complications as well as a shorter hospital stay. This work
cannot be considered a true randomized trial because
patients with MCRO received a SEMS if they presented
in the ER from Monday to Friday when an interventional
radiologist was present in the hospital, whereas patients
were operated on if they presented on week-ends. Be-
sides, if patients with MCRO presented out of working
hours (ie., during the night), they were stabilized with
intravenous fluids, put on #é/ per os with a nasogastric tube
and received a stent early the next morning;

Kim et a/” found that when the colorectal obstruc-
tion had a tortuous, curved angulation of the colon or
was located at or proximal to the descending colon, the
endoscopic method of SEMS placement appears to be
more useful than the radiological method. However, once
SEMS placement was technically successful, the clinical
success rate, complication rate and stent patency did not
differ with the method of insertion.

In the midst of the debate between pros and cons
of SEMS as the initial treatment for MCRO, a surgical
group[37J reports on its experience stating that in case of
colorectal obstruction, endoscopic colon stenting as a
bridge to elective operation should be considered as the
treatment of choice for resectable patients given the sig-
nificant advantages for short and long-term outcomes.
Palliative stenting is effective but associated with a high
rate of long-term complications.
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However, when surgery and stents are compared as
a palliative measure™, SEMS were found not only an
effective and acceptable therapy for initial palliation of
MCRO, but they also showed long-term efficacy com-
parable to that with surgery, reducing costs (z.e., hospital
stay).

Some plastic tubes (such as the Dennis colorectal
tube) are less expensive alternatives to clean the obstruct-
ed colon before operation. But in a recent reportm, a
4.5% perforation rate with a 1.5% mortality was reported.

Finally, the distal part of the stent should be placed
at least 6 cm from the anus on the contrary patients can
suffer an unpleasant tenesmus.

CONCLUSION

Despite the still ongoing scientific debate™ ", SEMS for
MCRO appears to be the modern treatment for colonic
obstruction™***!, Comparison between colonic SEMS
manufactured by major stent companies show no impor-
tant differences between them™. In addition, manufac-
turers are continuously working on stent improvement
to allow a proper obstruction decompression™. Tt is
better to use bate (uncovered) stents for MCRO rather
than covered ones that are more prone to have complica-
tions'"!

Endoscopically, obstructions in the entite colon can
be bridged with stents"”; however, the major impact of
SEMS for MCRO are left-sided tumoral strictures. In this
setting, colonic stents represent the best option when
skills are available!”
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Abstract

AIM: To investigate whether discharge scoring criteria
are as safe as clinical criteria for discharge decision
and allow for earlier discharge.

METHODS: About 220 consecutive outpatients under-
going colonoscopy under sedation with Meperidine plus
Midazolam were enrolled and assigned to 2 groups: in
Control-group (110 subjects) discharge decision was
based on the clinical assessment; in PADSS-group (110
subjects) discharge decision was based on the modified
Post-Anaesthetic Discharge Scoring System (PADSS).
Measurements of the PADDS score were taken every
20 min after colonoscopy, and patients were discharged
after two consecutive PADSS scores = 9. The inves-
tigator called each patient 24-48 h after discharge to
administer a standardized questionnaire, to detect any
delayed complications. Patients in which cecal intuba-
tion was not performed and those who were not found
at follow-up phone call were excluded from the study.
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RESULTS: Thirteen patients (7 in Control-group and
6 in PADSS-group) were excluded from the study. Re-
covery from sedation was faster in PADSS-group than
in Control-group (58.75 £ 18.67 min vs 95.14 + 10.85
min, respectively; £ < 0.001). Recovery time resulted
shorter than 60 min in 39 patients of PADSS-group
(37.5%), and in no patient of Control-group (P < 0.001).
At follow-up phone call, no patient declared any hospital
re-admission because of problems related to colonosco-
py and/or sedation. Mild delayed post-discharge symp-
toms occurred in 57 patients in Control-group (55.3%)
and in 32 in PADSS-group (30.7%). The most common
symptoms were drowsiness, weakness, abdominal dis-
tension, and headache. Only 3 subjects needed to take
some drugs because of post-discharge symptoms.

CONCLUSION: The Post-Anaesthetic Discharge Scor-
ing System is as safe as the clinical assessment and al-
lows for an earlier patient discharge after colonoscopy
performed under sedation.

© 2013 Baishideng. All rights reserved.

Key words: Colonoscopy; Conscious sedation; Patient
discharge; Recovery room; Complications

Core tip: About 220 consecutive outpatients undergo-
ing colonoscopy under sedation were enrolled to inves-
tigate whether the Post-Anaesthetic Discharge Scoring
System (PADSS) is a safe clinical assessment for ear-
lier patient discharge after colonoscopy. The patients
were assigned to two groups: in Control-group (110
subjects) discharge decision was based on the clinical
assessment; in PADSS-group (110 subjects) discharge
decision was based on the modified PADSS. Recovery
from sedation was faster in PADSS-group than in Con-
trol-group (58.75 min vs 95.14 min, P < 0.001). Re-
covery time resulted shorter than 60 min in 39 patients
in PADSS-group (37.5%), and in no patient in Control-
group (P < 0.001).
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INTRODUCTION

Colonoscopy frequently causes considerable discomfort
or pain to patients, and analgesia and sedation are often
necessary for a successful colonoscopy. The decision to
use premedication and the kind of premedication are
influenced by national and cultural differences among
countries''!, and by the rules regulating the drugs use.
Propofol Deep Sedation is frequently used in some
countries such as United States, whereas conscious seda-
tion induced by means of a combination of a benzodi-
azepine and an opiate is more frequently used in other
countries such as Italy””, because of its excellent anal-
gesic and sedative effects”. Moreover, Propofol can only
be administered by anesthetists in Italy.

The annual number of colonoscopies performed on
an outpatient basis is increasing, and the increase is ex-
pected to continue, because of the screening programs
for the colon cancer prevention that are ongoing in many
countries. Likewise, the number of examinations per-
formed under sedation is also increasing, and this fact
can cause some problems to digestive endoscopy centers,
as they are often not provided with sufficiently spacious
observation rooms. At the time of discharge from the di-
gestive endoscopy center, patients should be home-ready:
they should be clinically stable and able to rest at home.
Although the discharge after ambulatory surgery and an-
esthesia can involve legal implicationsw’s], there is very little
information and documentation about the recovery pat-
tern and home-readiness of the ambulatory gastrointesti-
nal endoscopy. The Guidelines for Sedation in Digestive
Endoscopy of the Italian Society of Digestive Endoscopy
(SIED) do not recommend the use of discharge scoring
systems to assess the home-readiness, and generically state
that “the patient must be awake and well-oriented, and
vital parameters must be acceptable and stable”™"",

Based on these observations and considering the ag-
ing population, it becomes even more important to have
clear, evidence-based discharge criteria in clinical use, as
patient safety must be our first priority. Several scoring
systems have been devised to guide the process of dis-
charge and home-readiness, to ensure patient safety!"",
This prospective study was planned to evaluate whether
the discharge scoring criteria are as safe as clinical crite-
ria for discharge decision and allow for earlier discharge.

MATERIALS AND METHODS
Study population

This prospective, non-randomized study was conducted
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on a population of 220 consecutive outpatients under-
going ambulatory elective colonoscopy in our Digestive
Endoscopy Centre. Inclusion criteria were: age range 18
to 75 years, patients scheduled for elective sedated colo-
noscopy, and capability (evaluated by the endoscopist) of
fully understanding the questionnaire. Exclusion critetia
were: American Society of Anestesiology (ASA) risk
class 3 or higher'"”, previous colonic surgical procedure,
willingness to undergo unsedated colonoscopy, inpatient
status, planned endoscopic therapy, psychiatric diseases
or long-term psychiatric drug addiction, concomitant
neoplastic diseases, pregnancy ot lactation. The first 110
subjects formed the control group (Co-group), in which
discharge decision was based on clinical evaluation; the
other 110 subjects formed the study group in which the
discharge was based on the modified Post Anaesthetic
Discharge Scoring System (PADSS-group)"”.

Oral 4-L polyethylene glycol solution was used in
all patients as a preparation for colonoscopy. Conscious
sedation was induced by means of an /v combination of
Meperidine 40-60 mg plus Midazolam 2-5 mg according
to our routine practice, in order to obtain a degree of
sedation ranging from 2 to 4 of the Ramsay’s scale!™".

The study protocol was approved by the Ethical Com-
mittee of our hospital, and all patients enrolled gave their
written informed consent to participate in the study.

Outcome measurement

Pre-colonoscopy and during-colonoscopy assessment:
For each patient, age, gender, blood pressure (BP), blood
oxygen saturation (Sa02), and heart rate (HR) were re-
corded. Associated medical illnesses were graded accord-
ing to the American Society of Anesthesiologists’ Physi-
cal Status Classification (ASA grade)'”. Before colonos-
copy the anxiety level of the patient was evaluated on a
four-point verbal scale, where 1 = no anxiety, 4 = very
anxious. Pre-colonoscopy abdominal pain was assessed
with the Numerical Analogue Scale (0 = no pain; 10 =
unbearable pain)“5J. Heart rate, blood oxygen saturation,
and blood pressure were monitored, and oxygen supple-
ment (2 L/min) was provided throughout the duration
of colonoscopy.

Post-colonoscopy assessment: Patients in which cecal
intubation was not performed were excluded from the
study. After colonoscopy, the patients were followed up in
the recovery room, and 20 min after the end of colonos-
copy they were scored using the Modified PADSS (Table
1), Afterwards, they were re-scored every 20 min, until
two consecutive PADDS scores = 9 were achieved.

Using a 9-item questionnaire, the investigator docu-
mented each patient’s postoperative course in a follow-
up phone call 24-48 h after discharge, to assess any delayed
complication. Patients who wete not found at follow-up
phone call were excluded from the study.

Discharge criteria: (1) Co-group: After colonoscopy,
the endoscopist settled the observation time on the basis
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Table 1 Modified Post-Anaesthetic Discharge Scoring System

Table 3 Results of post-endoscopy evaluation phone call

Categories Points
Vital signs

BP and HR + 20% of pre-endoscopy value 2

BP and HR + 20%-40% of pre-endoscopy value 1

BP and HR + 40% of pre-endoscopy value 0
Activity

Steady gait, no dizziness or meets pre-endoscopy level 2

Requires assistance 1

Unable to ambulate 0
Nausea and vomiting

No or minimal/treated with p.o. medication 2

Moderate/treated with parenteral medication 1

Severe/continues despite treatment 0
Pain

Minimal or no pain (Numerical Analogue Scale = 0-3) 2

Moderate (Numerical Analogue Scale = 4-6) 1

Severe (Numerical Analogue Scale = 7-10) 0
Surgical bleeding

None or Minimal (not requiring intervention)

Moderate (1 episode of hematemesis or rectal bleeding) 1

Severe (= 2 episodes of hematemesis or rectal bleeding) 0

Total score
(Patients” scoring = 9 for two consecutive measurements
are considered fit for discharge home)

Co-group  PADSS-
(n) group (1)
Go back to the hospital 0 0
Problems since discharge 57 32
Abdominal distension (with or without pain) 21 7
Fever 1 2
Pain at the injection site 4 4
Headache 15 4
Nausea and/or vomiting 3 2
Drowsiness or difficult to wake-up 31 22
Weakness 20 19
Did you take drugs for these problems? 2 1

PADSS: Post-Anaesthetic Discharge Scoring System.

Statistical analysis
Interval variables were analyzed using the non paramet-
ric Kruskal-Wallis test, and nominal variables were ana-
lyzed using the ;(2 test, or, if necessary, the Fisher’s exact
test. Results were considered statistically significant if P
values were < 0.05.

BP: Blood pressure; HR: Heart rate.

Table 2 Patients characteristics and main results

Co-group PADSS-group
(n = 103) (n = 104)
Age, mean + SD, yr 58.45 +11.65 5721 £11.6
Gender, M/F 46/57 46/58
ASAclass 1 /1 40/63 41/63
Anxiety level, n
1: none 16 9
2: mild 75 88
3: moderate 10 6
4: severe 2 1
Pain before colonoscopy, mean + SD 19+14 1.9+0.6
Recovery time, mean # SD, min” 95.14 +10.85 58.75 +18.67
Recovery time < 60 min, 71 (%)° 0(0) 39 (37.5)
Early or late severe complications, n 0 0

°P < 0.001, Post-Anaesthetic Discharge Scoring System (PADSS)-group vs
Co-group. ASA: American Society of Anestesiology.

of patient’s age and clinical conditions, dosage of the ad-
ministered drugs, and sedation degree. At the end of the
observation time, the patient was discharged if BP, HR,
and SaO2 were stable; and (2) PADSS-group: Recovery-
room nurse discharged the patient after a PADSS score
= 9 was achieved in two consecutive measurements.
The time from the end of colonoscopy to the patient
discharge was recorded.

Estimation of sample size: The test power was exclu-
sively based on the presence of two groups (Co-group
and PADSS-group) resulting to be higher than 95% and
suitable to reveal differences between discharges times
of atleast 10 min preserving a P value < 0.05.
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RESULTS
Thirteen patients (7 in Co-group and 6 in PADSS-group)

were excluded from the study, as cecal intubation was
not performed or the patients were not found at follow-
up phone call. Two hundred and seven patients (92
males and 115 females) could be evaluated. Their char-
acteristics are summarized in Table 2. The two groups
did not differ for age, gender, pre-colonoscopy anxiety
level and ASA classification. No patient needed reversal
agents.

Recovery from sedation was faster in PADSS-group
than in Co-group (58.75 * 18.67 min and 95.14 £ 10.85
min, respectively; P < 0.001) (Table 2 and Figure 1). Re-
covery time resulted shorter than 60 min in 39 patients
of PADSS-group (37.5%), and in no patient of Co-
group (P < 0.001).

No early complication occurred in both groups. At
follow-up phone call, no patient declared any need of
hospital re-admission because of problems related to
colonoscopy and/ot sedation. Fifty-seven patients in
Co-group (55.3%) and 32 in PADSS-group (30.7%)
complained of mild post-colonoscopy symptoms (Table
3), but only three of them (2 in Co-group e 1 in PADSS-
group) needed to take some drugs for these symptoms.
The most common symptoms were drowsiness, weak-
ness, abdominal distension, and headache.

DISCUSSION

The increasing number of digestive endoscopic exami-
nations performed under sedation has highlighted the
problem of the space and personnel required to recover
the patients, and the need to identify criteria that can be
used to determine when they can safely go home under
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Figure 1 Comparison of recovery time for the two groups. PADSS: Post-
Anaesthetic Discharge Scoring System.

the care of a friend or relative. Most centers still rely on
clinical criteria for practical discharge decision after colo-
noscopy. Efforts to shorten recovery time by using seda-
tive agents with shorter half life ate gaining increasing
popularity. The European Guidelines concerning Non-
Anaesthesiologist Administered Propofol (NAAP) for
Gastrointestinal Endoscopy was published in 2010,
but 21 national societies of anaesthesiology in Europe
signed a Consensus Statement to declare their disagree-
ment with the NAAP guidelinesm. Moreover, because
of the well-known risks of Propofol administration,
the manufacturers of the drug have added the follow-
ing restriction: “For general anesthesia or monitored
anesthesia care (MAC) sedation, DIPRIVAN Inject-
able Emulsion should be administered only by persons
trained in the administration of general anesthesia and
not involved in the conduct of the surgical/diagnostic
procedure”. For these reasons, drugs with a very short
duration of action, such as Propofol and Remifentanil,
are only administered by anesthetists in Italy, and their
use under the direction of a gastroenterologist can have
medico-legal implications“sj. Therefore, sedation is gen-
erally obtained by means of Meperidine and Midazolam.
However, Meperidine is an opioid analgesic with long
duration of action (2-4 h)™ and the duration of the im-
pairment after sedation and post-colonoscopy observa-
tion time are unavoidably long,

Several cognitive and psychomotor tests are avail-
able to assess the impairment after sedation, but most
of them are toilsome and poorly suitable for clinical
practice™ . The clinical scoring systems are based on
clear, concise and standardized discharge criteria that can
be used to determine when patients can safely go home
under the care of a relative. The Aldrete scoring system
and the PADSS have received widespread acceptance in
assessing postanesthetic recovery””, and are currently
used to assess home-readiness after ambulatory surgery.
Conversely, to date there is very little information about
their use in ambulatory gastrointestinal endoscopy.
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In our study, the PADSS resulted as safe as clinical
assessment and allowed for earlier patient discharge after
colonoscopy performed under sedation. No patient had
to be re-admitted because of complications, and just
three patients (2 in Co-group and 1 in PADSS-group)
taken some drugs for mild and transient symptoms
(Table 3). Our data are comparable to those reported
by a previous prospective study, in which the patients
undergoing endoscopic procedures under sedation were
assessed with the PADSS and were discharged within
two hours”. Furthermore, in our study 37.5% of pa-
tients in PADSS-group could be discharged within 60
min from the end of colonoscopy. This observation is
quite interesting, as the patients were only discharged
after two consecutive measurements achieving a PADSS
score = 9. Since the measurements were taken every 20
min, the theoretical shortest time for patient discharge
would be 40 min. We prudentially planned to discharge
the patients after two measurements of PADSS score, as
there are very few studies dealing with its use in digestive
endoscopy, and no specific information is provided in
literature on potential discharge problems. However, the
discharge time could probably be even shorter, as prior
reports suggested that patients can be discharged with-
out problems after just one PADSS score = 91,

The patient’s readiness for discharge needs to be ad-
dressed in a simple, clear and reproducible manner, to
replace subjective clinical impression by assigning nu-
meric values to parameters. Our trial was conducted in a
large busy hospital, and its results show that well-defined
discharge scoring criteria offer measurable advantage in
decreasing total procedure time by shortening recovery
time, and can represent a useful tool for all digestive en-
doscopy centers in which Meperidine is routinely used
for sedation. The use of a standardized discharge scor-
ing system can increase the flow of patients through the
recovery process and allows for safe discharge without
increasing post-discharge complications and without us-
ing any additional resources. The shorter mean recovery
time achieved in the PADDS-group in comparison with
the Co-group (about 37 min) entails a shorter time spent
by the nurse in the recovery room. However, it would
be quite hard to quantify such a time saving in terms of
cost saving, as several patients are contemporaneously
followed up by the recovery-room nurse. Nonetheless,
the use of a standardized discharge scoring system rep-
resents a more cost-efficient manner while still maintain-
ing quality of care, and becomes essential if discharge
decision is entrusted to the nursing staff, which needs
to evaluate the post-endoscopy course of the patient in
a systematic way, applying to physician for consultation
only when necessary.

Our study has some limits. First, it is a single centre
study. Second, it is not a randomized trial. Moreover,
although the scoring criterion is a reliable tool, it can not
replace the critical thinking or professional judgment,
as it does not allow to identify all the possible problems
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(for instance, a hypoglicemic crisis). Calculating scores
of PADSS entails that post-endoscopy vital sign param-
eters should be compared with pre-endoscopy values,
to ensure the patient’s return to homeostasis. However,
if some pre-endoscopy values were abnormally elevated
because of anxiety or pain, expecting the post-endoscopy
values to be within * 20% range may not be appropriate.
In conclusion, having well-defined discharge scoring
critetia is imperative in order to ensure a quick and safe
discharge. Our study suggests that almost all patients
undergoing sedation with Meperidine and Midazolam
can be discharged within 2 h of colonoscopy, using the
modified PADSS score. However, further and wider ran-
domized trials are needed to confirm our observation.
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At the time of discharge after colonoscopy, patients should be home-ready, and
this issue can involve legal implications. Nevertheless, there is very little infor-
mation and documentation about the recovery patterns and home-readiness
after colonoscopy, and many guidelines do not include the use of any standard-
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Abstract

AIM: To develop a new continuous suction mouth-
piece (CSM) and evaluate its usefulness for screening
esophagogastroduodenoscopy (EGD).

METHODS: A total of 196 patients who were sched-
uled to undergo screening EGD were assigned to one
of two groups: a group using the CSM and a group us-
ing a conventional mouthpiece. Extent of salivary flow,
frequency of saliva suction, number of choking episodes
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during the examination, and incidence of aspiration
pneumonia after the examination were evaluated and
compared between the two groups. Adverse events dur-
ing and after EGD were also examined. In addition, the
oral cavity was meticulously examined after the EGD.

RESULTS: The same number of patients was ran-
domly allocated to each group. There were no signifi-
cant differences between the two groups in sex, age,
biopsy procedure, duration of procedure and depth of
sedation. Aspiration pneumonia and other significant
adverse events were not observed in either group. The
grade of extent of salivary flow was significantly lower
in patients with the CSM than in patients with the con-
ventional mouthpiece (P < 0.001). Although there was
no significant difference, less frequent suctioning and
fewer choking episodes were observed in patients with
the CSM than in patients with the conventional mouth-
piece (P = 0.082 and P = 0.084, respectively). In ad-
dition, there were no patients in the CSM group who
required saliva suctioning during the procedure.

CONCLUSION: Use of the CSM during screening EGD
can reduce the extent of salivary flow. The device is
expected to reduce complications and contamination
with saliva.

© 2013 Baishideng. All rights reserved.

Key words: Mouthpiece; Esophagogastroduodenos-
copy; Aspiration; Saliva; Suction

Core tip: Control of salivary flow during endoscopic ex-
amination is important. We focused on a mouthpiece
designed for control of saliva in this study. First, we
produced a new continuous suction mouthpiece (CSM).
Then, we evaluated its usefulness for esophagogas-
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troduodenoscopy (EGD). This study indicates that the
CSM can reduce the extent of salivary flow during
EGD. Moreover, it tended to reduce the frequencies of
suction and choking episodes during EGD.

Maekita T, Kato J, Nakatani Y, Enomoto S, Takano E, Tsuji M,
Nakaya T, Moribata K, Muraki Y, Shingaki N, Niwa T, Deguchi
H, Ueda K, Inoue I, Iguchi M, Tamai H, Ichinose M. Usefulness
of continuous suction mouthpiece during esophagogastroduode
noscopy: A single-center, prospective, randomized study. World
J Gastrointest Endosc 2013; 5(10): 508-513 Available from:
URL: http://www.wjgnet.com/1948-5190/full/v5/110/508.htm
DOIL: http://dx.doi.org/10.4253/wjge.v5.110.508

INTRODUCTION

Screening esophagogastroduodenoscopy (EGD) is a com-
mon examination that is useful in detecting upper gastro-
intestinal disease. Hence, it is increasingly performed for
patients. However, performance of EGD is associated
with the risk of certain adverse events, including aspiration,
because EGD is often performed with sedation. A study
reported that the rate of aspiration during EGD with se-
dation was as high as 3.94%" when subclinical cases were
included. More attention should be paid to this risk.

One of the most important factors correlating with
aspiration is the salivary flow induced by introduction/
extraction of the endoscope into the oral cavity. There-
fore, control of salivary flow during EGD is important
for prevention of aspiration. However, few attempts
have been made to control salivary flow, perhaps due to
its difficulty. Currently, the endoscopist or an assistant
must watch for the accumulation of saliva and suction
it using a catheter, in case the patient undergoing EGD
cannot discharge saliva from the mouth. In this context,
control of salivary flow during EGD, if possible, might
reduce the endoscopist’s or nurse’s suctioning efforts,
resulting in prevention of complications associated with
aspiration. Moreover, contamination of the patient’s face
or clothes with saliva could also be minimized.

During EGD, a hard plastic mouthpiece is used to
protect the endoscope from being bitten and to enable
its smooth insertion. A mouthpiece that can also suction
saliva might be useful for preventing aspiration and con-
tamination with saliva during EGD. Accordingly, we re-

cently developed a new continuous suction mouthpiece
(CSM), and reported its usefulness for prevention of
complications associated with salivary flow during pet-
cutaneous endoscopic gastrostomy (PEG) procedures'”.
The background of the study patients in this study dif-
fered from that of the patients in the PEG study. PEG
is petformed with the patient in the supine position, is a
lengthy process, and is indicated for elderly patients with
dysphagia. In contrast, EGD is performed with the pa-
tient in the left lateral position, is a shorter process, and
is indicated for patients without dysphagia and severe
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complications.

The aim of this study was to evaluate the usefulness
and ability of the CSM for prevention of complications
and contamination associated with saliva, including aspi-
ration, during screening EGD.

MATERIALS AND METHODS

Equipment

The details of production of the CSM were reported
previously”. In summary, after cutting the junction part
of a non-toxic polyvinyl chloride (PVC) suction tube (Ni-
pro Suction Catheter® 14-Fr, Nipro, Osaka, Japan), the
tube was bent double and the two sides were connected
with two movable short bands made of non-toxic PVC
suction tubing (Nipro Suction Catheter™ 16-Fr, Nipro).
The three parts divided by the short bands were made
into: a 2- to 5-cm-diameter, adjustable intraoral loop part
with 6 smooth 2.7-mm-diameter holes for suction; a
binding loop part to fit mouthpieces of various sizes; and
an extraoral part having two ends, both of which were
linked to the Y-shaped connector (ARAM, Osaka, Japan).
Finally, the MB-142 mouthpiece (Olympus, Tokyo, Japan)
was inserted into the binding loop part (Figure 1).

For screening EGD in the CSM group, patients were
placed on their left side and asked to bite down on the
mouthpiece, with the intraoral loop with holes placed
inside the left cheek. During EGD, continuous low
pressure (10 kPa) suctioning with a suction unit (Shin-
Ei Industries, Tokyo, Japan) was performed through
the unification tube attached to the Y-shaped connector
(Figure 2). In control subjects, the MB-142 mouthpiece
was used in the usual way.

Patients and study design

This was a single-center, prospective, randomized, con-
trolled study. Patients who underwent screening EGD in
Nakaya Hospital (Wakayama, Japan) from February 2011
to December 2011 were recruited. Patients were excluded
if they had a history of respiratory problems that could
increase the risk of complications associated with aspira-
tion pneumonia and salivary flow. Eligible patients were
randomly assigned to one of the following groups: the
group using the CSM, or the group using the convention-
al mouthpiece for EGD. During the EGD, salivary flow
and complications associated with aspiration were evalu-
ated and compared between the two groups. However,
due to its nature, this study could not be blinded.

This study was approved by the ethics committee of
Nakaya Hospital. Written, informed consent was ob-
tained from each patient. This study was registered with
the University Hospital Medical Information Network
(UMIN) (registration number UMIN000009294). The
CSM was developed solely by our institute without any
financial or equipment support from companies.

EGD
A conventional gastrointestinal videoscope (GIF-XP260N;
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Table 1 Patients’ characteristics

CSM MB-142 P value

Sex, male/female 56/42 59/39 0.125
Age, yr, median (range) 66 (33-99) 56 (35-96) 0.269
Biopsy (yes/no) 30:68 24:74 0.344
Duration of procedure, min, 8 (4-21) 7(3-21) 019

median (range)
Sedation, none/mild/moderate/deep 11/7/17/63 17/3/8/70 0.090

CSM: Continuous suction mouthpiece.

Olympus) was orally inserted into the stomach to ob-
serve the upper gastrointestinal tract. During the exami-
nation, patients were placed on their left side. EGD for
all patients was performed by one endoscopist and one
assistant nurse.

Premedication with anticholinergic agents ot gluca-
gon was not used. Lidocaine (8%) was sprayed into the
posterior pharynx of all patients before insertion of the
endoscope to reduce the gag reflex. Then, midazolam (1-5
mg) was administered intravenously for sedation. Ad-
equate monitoring of vital signs and oxygen saturation
was petformed throughout the examination.

Outcome assessment and evaluations

The primary outcome was occurrence of aspiration pneu-
monia. Secondary outcomes were extent of salivary flow,
frequency of saliva suction, and the number of choking
episodes during the procedure. Adverse events during
and after EGD were also examined. In addition, the oral
cavity was meticulously examined after the EGD to de-
termine whether blood blisters or any suction tube frag-
ments were present.

The duration of EGD using the CSM included the
time required to bite down on the mouthpiece with the
intraoral loop placed inside the left cheek. The level of
sedation was defined as follows: mild, conscious seda-
tion; moderate, between conscious and deep sedation; and
deep, deep sedation. None means no use of sedatives.
The extent of salivary flow was defined as follows: grade 1,
no flow of saliva from mouth; grade 2, flow to the cheek;
grade 3, flow to the ear; and grade 4, flow to hair or cloth-
ing. When a gutgling sound was heatd in the orophatyn-
geal region, the assistant nurse promptly suctioned the
saliva using the suction catheter (Nipro Suction Catheter®
14-Fr, Nipro). Choking episodes were counted each time
they occurred during the examination, while consecutive
coughs or chokes wete counted as one choking episode.

Statistical analysis

The data are expressed as medians with ranges. Data
were analyzed using the unpaired Mann-Whitney U test
and Fisher’s exact test. The level of statistical signifi-
cance was P < 0.05. All analyses were performed using
the SPSS 21.0 software package (SPSS Inc., Chicago, IL,
United States).
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RESULTS

A total of 196 subjects (115 men and 81 women, median
age 62 years (range, 33-99 years) were recruited during
the study period; all were considered eligible. Patients
were divided equally into the CSM group and conven-
tional mouthpiece groups (both » = 98). The patients’
characteristics are summarized in Table 1. There were
no significant differences between the two groups in sex,
age, biopsy procedure, duration of the examination and
depth of sedation.

Obvious aspiration pneumonia was not obsetved in
any of the participating patients. The extent of salivary
flow was significantly less in patients with the CSM than
in patients with the conventional mouthpiece (P < 0.001)
(Figure 3A). Although there was no statistical signifi-
cance, less frequent suctioning and choking episodes
were observed in patients with the CSM than in patients
with the conventional mouthpiece (P = 0.082, and P =
0.084, respectively) (Figure 3B, C). In addition, no pa-
tients in the CSM group required saliva suctioning during
the procedure. Complete failure of suctioning function
did not occur in any patients with the CSM. In addition,
neither blood blisters nor fragments of the PVC suction
tubes were observed in the mouths of patients who used
the CSM. No other significant adverse events were ob-
served in any of the patients.

DISCUSSION

This is the first attempt to control salivary flow by contin-
uous suctioning during screening EGD examination. Pre-
viously, little attention has been paid to the troubles and
complications associated with endoscopy-related salivary
flow. This study showed that, duting EGD, salivary flow
did not extend as far out of the mouth in patients with
the CSM as in patients with the conventional mouthpiece.
Moreover, fewer suctioning and choking episodes were
observed in patients with the CSM, although the differ-
ence was not statistically significant.

The most relevant finding of this study is that the
CSM could reduce the extent of salivary flow during
screening EGD. As shown in the results, the grade of ex-
tent of salivary flow was higher in patients with the con-
ventional mouthpiece, despite relatively short examination
times. In contrast, patients with the CSM dischatrged less
saliva during the procedure. This advantage implies that
use of the CSM during EGD could prevent exposute of
the patient’s body or clothing and operating bed to saliva,
resulting in relief for the patient from the discomfort as-
sociated with drooling of saliva. Moreovet, reduced con-
tamination of the operating bed with saliva could dectease
the effort, time and cost required for cleanup.

In the present study, use of the CSM tended to reduce
the frequencies of saliva suction and choking episodes
during screening EGD, although statistical differences
were not observed. The fact that there were no episodes
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Figure 1 The continuous suction mouthpiece. A: The continuous suction mouthpiece (CSM) without the mouthpiece; B, C: The CSM with the mouthpiece.

of suctioning in the CSM group could imply that the
assistant nurse’s time and effort can be directed towards
other, more important tasks during EGD. Reduced
choking episodes from use of the CSM may decrease
the complication of aspiration during EGD, although no
aspiration pneumonia was observed in patients in both
groups, perhaps due to the small number of patients in
this study. Thus, use of this equipment, which can be
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easily prepared with no special materials and at a low
cost, is recommended during screening EGD.

Moreover, the CSM’s continuous suction ctreates airflow
in the oral cavity, which may reduce the discomfort in the
oral cavity caused by endoscopy. In the questionnaire ad-
ministered after EGD, 3 of 11 patients in the CSM group
who did not use sedation answered that continuous suction
during the procedure was comfortable. In this study, most

October 16, 2013 | Volume 5 | Issue 10 |
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Figure 2 Use of the continuous suction mouthpiece. A: Image showing actual use of the continuous suction mouthpiece (CSM); B: Endoscopist’s view of the CSM
during its use; C: Patient's view of the CSM during its use.
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Figure 3 Obvious aspiration pneumonia was not observed in any of the participating patients. A: Extent of salivary flow. The grade of extent of salivary flow
was significantly lower in patients with the continuous suction mouthpiece (CSM) than in patients with the conventional mouthpiece (P < 0.001); B: Frequency of
saliva suction. No suction events were observed in patients with the CSM, while 3/98 (3.1%) of the patients with the conventional mouthpiece required suctioning
during esophagogastroduodenoscopy (EGD) (P = 0.082); C: Number of choking episodes. Although not statistically significant, less frequent choking episodes were
observed in patients with the CSM than in patients with the conventional mouthpiece (P = 0.084).

of the patients were sedated with midazolam and could not comment about the CSM after the procedure. Future stud-
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ies should confirm the level of comfort associated with use
of the CSM during EGD performed without sedation.

Administration of anticholinergic agents is an alter-
native strategy to reduce salivary secretion and peristaltic
activity of the gut during EGD. However, these agents
cannot be used in patients with heart disease, glaucoma
or prostate enlargement. In contrast, the CSM can be
used in all patients because its use is not associated with
any serious adverse effects. Thus, the improved mouth-
piece would be superior to anticholinergics in terms of
controlling salivary secretion during EGD.

The CSM may also be effective in endoscopic pro-
cedures other than EGD. Recently, we reported that the
CSM is effective during PEG". Besides EGD and PEG,
many other kinds of time-consuming upper endoscopic
procedures have become commonplace, such as endo-
scopic submucosal dissection and peroral double-balloon
enteroscopy. Since these procedures are also associated
with an increased risk of aspiration™" use of the CSM
may be recommended in all patients who undergo these
procedures. Hence, the usefulness of this item in various
procedures should be evaluated in the future.

This study had several limitations. First, neither the
endoscopist nor the assistant nurse was blind as to which
mouthpiece was used. Since the shape of the mouthpiece
was different from conventional mouthpieces, blinding was
not possible. Second, the number of patients was too small
to evaluate some endoscopy-related complications, such as
the frequency of aspiration pneumonia, the primary out-
come of this study. This could be partly attributed to the
study design, since the diagnosis of aspiration pneumonia
was based on patients” symptoms alone. The reported rate
of aspiration pneumonia with conventional EGD methods
is 3.94%, as assessed by "F.FDG PET scan"l. Therefore,
the advantage of the CSM in terms of aspiration needs
to be confirmed in studies that are designed for evaluat-
ing subclinical aspiration pneumonia and in older patients
who have difficulty swallowing, Third, several factors may
have influenced the outcome of this study. In particular, the
amount of midazolam administered (1-5 mg) for sedation
varied widely. The sedative agent might have influenced the
extent of salivary flow. To overcome this limitation, it would
have been preferable if we had defined the amount of seda-
tive agent to be administered in mg/kg. Finally, use of the
CSM involves a certain amount of time and cost. However,
construction of a single CSM costs no more than $1 (1 US
dollar), in addition to the cost of the MB-142 mouthpiece.

The CSM reduced the extent of salivary flow during
EGD. Moreover, it tended to reduce the frequencies of
suction and choking episodes during EGD. This type of
simple and inexpensive device is expected to reduce not
only patient discomfort, but also the burden on medical
staff during EGD. Therefore, use of the device in rou-
tine clinical practice is highly recommended.

(4 9

TR
JBaishideng®

WIJGE | www.wjgnet.com

513

COMMENTS

Background

Screening esophagogastroduodenoscopy (EGD) is a common examination that
is useful in detecting upper gastrointestinal disease. Hence, it is increasingly
performed for patients. However, more attention should be paid to the risk of
aspiration during the procedure. One of the most important factors correlating
with aspiration is salivary flow. No mouthpiece has previously been designed to
control salivary flow during endoscopic examination.

Research frontiers

A new continuous suction mouthpiece (CSM) was developed and its usefulness
during percutaneous endoscopic gastrostomy (PEG) was recently reported.

Innovations and breakthroughs

This is the first attempt to control salivary flow by continuous suctioning during
screening EGD examination. Previously, little attention had been paid to the
troubles and complications associated with endoscopy-related salivary flow.
This study showed that, during EGD, salivary flow did not extend as far out of
the mouth in patients with the CSM as in patients with the conventional mouth-
piece. Moreover, fewer suctioning and choking episodes were observed in
patients with the CSM, although the difference was not statistically significant.

Applications

The CSM may also be effective in endoscopic procedures other than EGD and
PEG.

Terminology

A mouthpiece is used to protect the endoscope from being bitten and for smooth
insertion of the endoscope, without hindrance from the tongue, during EGD.
Peer review

This is an interesting original article introducing a new continuous suction mouth-
piece during EGD. The idea is very good. There was no statistical difference be-
tween choking episodes and the incidence of aspiration pneumonia in this article.
However, it could reduce the extent of salivary flow during EGD. This is advanta-
geous from a hygienic point of view. Use of this device is a good option during
screening EGD and other endoscopic procedures. This device has the potential to
make a significant contribution to the practice procedures of readers in the field.
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Abstract

Endoscopic ultrasonography is the most accurate pro-
cedure for the evaluation of subepithelial lesions. The
finding of a homogeneous, hyperechoic, well-delimited
lesion, originating from the third layer of the gastro-
intestinal tract (submucosa) suggests a benign tumor,
generally lipoma. As other differential diagnoses have
not been reported, echoendoscopists might not pursue
a definitive pathological diagnosis or follow-up the pa-
tient. This case series aims to broaden the spectrum of
differential diagnosis for duodenal hyperechoic third lay-
er subepithelial lesions by providing four different and
relevant pathologies with this echoendoscopic pattern.
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Core tip: This case series reports four different and
relevant pathologies with an echoendoscopic pattern
usually suggestive of lipoma.

Figueiredo PC, Pinto-Marques P, Mendonga E, Oliveira P,
Brito M, Serra D. Duodenal subepithelial hyperechoic lesions
of the third layer: Not always a lipoma. World J Gastrointest
Endosc 2013; 5(10): 514-518 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v5/i10/514.htm DOI: http://dx.doi.
org/10.4253/wjge.v5.110.514

INTRODUCTION

Endoscopic ultrasonography (EUS) has long been con-
sidered the most accurate procedure for the evaluation
of subepithelial lesions" . It provides important infor-
mation, namely the layer of origin, size, borders and
echogenic structure. Using Doppler findings it may also
differentiate vascular structutes from cysts or assess the
tumor blood supply. These findings allow for a presump-
tive diagnosis in most cases, although histopathology
remains the gold standard™.

Gastrointestinal (GI) lipomas are benign tumors
that occur anywhere along the gut, most commonly in
the colon'. The typical EUS finding is a homogeneous,
hyperechoic, well-delimited lesion, originating from the
third layer of the GI tract (submucosa)™”. The only dif-
ferential diagnosis for this EUS pattern reported in the
literature is Brunner’s gland hamartoma™.

This case series aims to broaden the spectrum of
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Figure 1 Endoscopic ultrasonography and cytology findings of a renal
cell carcinoma metastasis. A: Hyperechoic mass in the duodenal bulb, appar-
ently originating from the third layer. Adjacent, a small lymph node is noted; B-E:
Fine-needle aspiration cell blocks, x 400 magnification; Hematoxylin and eosin
staining showing clear cell aggregates (B). Positive immunostaining for cyto-
keratin AE1/AE3 (C), vimentin (D) and CD10 (E): consistent with an epithelial
carcinoma of renal origin.

EUS differential diagnosis for duodenal hyperechoic third
layer subepithelial lesions.
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CASE REPORT

Case 1: Renal cell carcinoma metastasis

A 58-year-old woman was admitted for melena and up-
per GI endoscopy revealed an ulcerated mass in the
duodenal bulb. Biopsies using “bite-on-bite” technique
were inconclusive. EUS with a linear echoendoscope
(Olympus Medical Systems Cotp., Tokyo, Japan) showed
a well-delimited hyperechoic mass, apparently originating
from the third layer at the bulb (Figure 1A). Fine-needle
aspiration (FNA) was performed with a 22-gauge EZ
Shot needle (Olympus Medical Systems Corp., Tokyo,
Japan). FNA smear and cellblock sections showed clear
cell aggregates with positive immunostaining for cyto-
keratin AE1/AE3, vimentin and CD10, which were con-
sistent with an epithelial carcinoma of renal origin (Figure
1B-E). Three years before the patient had a left kidney
nephrectomy for a Grawitz tumor and was referred for
cephalic pancreatoduodenectomy to treat the disease re-
currence.

Case 2: Ampullary carcinoma

A 64-year-old man presented with jaundice at the
emergency department. An abdominal US and CT scan
showed dilated bile ducts down to the level of the am-
pullary region, where a polypoid mass was found. Using
a linear echoendoscope a mildly hyperechoic homoge-
neous lesion was found on the duodenal submucosa,
adjacent to the ampulla, compressing the bile duct (Figure
2A). FNA with a 25-gauge EZ Shot needle (Olympus
Medical Systems Corp., Tokyo, Japan) retrieved a cytol-
ogy sample consistent with adenocarcinoma (Figure 2B,
C). The patient was submitted to cephalic pancreatoduo-
denectomy which confirmed the diagnosis of ampullary
carcinoma (Figure 2D-F).

Case 3: Hamartomatous duodenal polyp

A 62-year-old man was admitted for melena and upper
GI endoscopy revealed an ulcerated semipedunculated
polyp in the second portion of the duodenum (Figure
3A). EUS, performed using a radial echoendoscope,
showed a homogeneous hyperechoic polypoid lesion
originating from the submucosa (Figure 3B, C). Follow-
ing polypectomy, histopathological examination unveiled
fibroadipose tissue covered by intestinal mucosa, which
was consistent with a hamartomatous polyp (Figure 3D).

Case 4: Gangliocytic paraganglioma

A 51-year-old woman was submitted to an upper GI en-
doscopy for dyspepsia. A 20 mm subepithelial lesion was
found on the posterior wall of the second part of the
duodenum. On linear EUS, this was shown to be a well-
delimited slightly hyperechoic lesion apparently originat-
ing from the submucosa (Figure 4A). A tissue sample
was obtained using a 22-gauge ProCore needle (Cook
Endoscopy Inc, Limerick, Ireland) (Figure 4B-E). Cyto-
pathological examination suggested a possible gastroin-
testinal stromal tumor (GIST) which led to the decision
to perform endoscopic resection (Figure 4F). Further
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Figure 2 Endoscopic ultrasonography and pathological findings of an ampullary carcinoma. A: Mildly hyperechoic third-layer lesion adjacent to the ampulla,
compressing the bile duct; B, C: Fine-needle aspiration, x 400 magnification; B: Smears with acinar groups, irregularly distributed nuclei, coarse chromatin, conspicu-
ous nucleoli (Papanicolaou); C: Cell-block preparation of aspirated sample [hematoxylin and eosin (HE)]; D: Surgical pathology specimen confirming the full excision
of an ampullary carcinoma; E: Ampullary area well-differentiated adenocarcinoma, HE x 25; F: HE x 100.

histopathological analysis of the resected tumor brought
about another diagnosis-gangliocytic paraganglioma

(Figure 4G-I).

DISCUSSION

Although EUS does not provide gastroenterologists with
a definitive diagnosis for subepithelial lesions, the ultra-
sonographic findings and knowledge of the epidemiol-
ogy allow for an educated guess in many situations. This,
along with the likelihood of malignancy, guides manage-
ment decisions regarding biopsy and resection.

Both lipomas and Brunner’s gland hamartomas are
regarded as benign tumours, which are usually asymp-
tomatic™. Given their benign nature, treatment is only
recommended if they become symptomatic”. Moreover,
in the absence of other differential diagnosis for hy-
perechoic lesions of the third layer of the GI tract, the
ecoendoscopist might be tempted not to obtain a tissue
sample or even not follow-up the patient.
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In our case series, two subepithelial lesions presented
with bleeding and a third one with jaundice. EUS fa-
vored the diagnosis of lipoma in all of these lesions and
resection was required. In the first two cases, surgery was
the preferred approach due to the tumors characteristics-
size, ulceration and location. The surgical team required
a histopathological evaluation to confirm the diagnosis
and establish the therapeutic strategy, therefore EUS
with FNA was performed. In the third case, the tumor
was pedunculated and endoscopic resection was feasible,
thus FNA was not required.

The fourth case was an incidental lesion. EUS fea-
tures were felt suspicious for lipoma although the pat-
tern was not typical. Based on these findings and our
prior experience with the first three cases, a FNA was
performed. The diagnosis was GIST, which is a fairly
uncommon diagnosis in the third layer", Management
options were discussed with the patient and the decision
for resection was based on the tumor’s size (2 cm), loca-
tion (small bowel confers worse prognosis) as well as the
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Figure 3 Endoscopic, endoscopic ultrasonography and pathological findings of hamartomatous polyp. A: Semipedunculated polyp in the second portion
of the duodenum; B: Longitudinal view of the polyp’s stalk-originating from the duodenal wall; C: Top of the polypoid lesion-cross-sectional view; D: Hamartomatous
polyp, HE x 25.

Figure 4 Endoscopic, endoscopic ultrasonography and pathological findings of gangliocytic paraganglioma. A: Slightly hyperechoic lesion of the third layer
of the duodenal wall; B-E: Endoscopic ultrasonography-fine needle aspiration with cytological features suggestive of GIST; B: Few fragments of loose mesenchymal
spindle cell tissue fragments (Papanicolaou staining x 100); C: Cell block preparation of aspirated material, discrete nuclear atypia [Hematoxylin and eosin (HE) x
100]; D: Most cells stain positive for CD117 (x 400); E: Rare cells stained with CD34 (x 400); F: Resection of the subepithelial lesion using endoloop; G-I: Histopatho-
logical analysis of the resected tumor; G: Duodenal gangliocytic paraganglioma (HE x 25); H: Duodenal gangliocytic paraganglioma (HE x 200); I: Sustentacular S-100
positive cells documented (S100 x100). GIST: Gastrointestinal stromal tumor.

patient’s wish""". The surgical specimen pathology report

showed the lesion to be a gangliocytic paraganglioma-
an exceedingly rare entity!'", Previous EUS reports de-

oid cells, spindle cells, and ganglion cells) histological ap-
pearance might account for our inability to differentiate
it from a GIST on FNA.

scribed it as a hypoechoic or isoechoic homogeneous
lesion, in the proximity of the duodenal papilla[lz’m. Its
characteristic triphasic microscopic appearance (epitheli-
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In conclusion, this case series presents relevant and
previously unreported differential diagnosis for duode-
nal hyperechoic subepithelial lesions in the third layer.

October 16, 2013 | Volume 5 | Issue 10 |



The EUS operator should always take time to assess the
transition zone to assess the layer of origin and, in our
opinion, have a low threshold to perform FNA, namely,
if the EUS features are felt not typical.
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Here we present the case of a 35-year-old female pa- : ) K
DOI: http://dx.doi.org/10.4253/wjge.v5.i10.519

tient with long standing dyspepsia and imaging stud-
ies showing the presence of multiple cysts in the head
and tail of the pancreas. The patient underwent en-
dosonography that confirmed the presence of multiple
simple cysts throughout the entirety of the pancreas INTRODUCTION
without dilation of the pancreatic duct. The majority
of the cysts were less than one centimeter in size, and
the largest cyst showed a honeycomb appearance.
Cytology of aspirates from the two largest cysts was
compatible with benign pancreatic cysts. Endosonog- X
raphy also revealed cysts within the left kidney and are most commonly retinal and central. nervous system
spleen. Genetic testing confirmed Von Hippel-Lindau hemangioblastomlazs, clear cell renal carcinoma and pheo-
disease. We highlight this case because it is unusual ~ chromocytomas'”. Hemangioblastomas are the most
for Von Hippe|-|_indau disease, a rare clinical entity, to common tumors associated with VHL disease and affect

Von Hippel-Lindau (VHL) disease is an autosomal dom-
inant disorder caused by germline mutations in the VHL
tumor suppressor gene. VHL mutations predispose pa-
tients to the development of a variety of tumors, which

present solely with cysts in the absence of more com- 60% to 84% of patientsm. There are few studies assess-
mon manifestations, such as hemangioblastomas in  ing pancreatic lesions in VHL disease'*”. Hammel ez a/”
the central nervous system and malignancy. found pancreatic involvement in 77.2% of patients with
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Figure 1 Computed tomography abdominal scan. A: Small cystic lesions
dispersed throughout the pancreas; B: The largest lesion.

Figure 2 Magnetic resonance imaging. Cyst lesions are bright on T2-
weighted images.

VHL, and these pancreatic lesions can manifest as cysts
(91.1%), serous cystadenomas (12.3%), neuroendocrine
tumors (12.3%) or combined lesions (11.5%). Howevert,
the frequency of the pancreas as the only organ affected
is low (7.6%), and the majority do not require treat-

mentm .

CASE REPORT

This case concerns a 35-year-old woman referred to
our Gastroenterology Department with long-standing
dyspepsia and pancreatic cysts detected by ultrasound
examination. There were no other symptoms, such as
abdominal pain, weight loss, visual or hearing changes,
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headache or urinary complaints. The past medical and
family histories were not of significance. There were no
abnormal findings on examination.

The patient underwent an abdominal computed
tomography (CT) scan (Figure 1), which showed an
enlargement of the pancreas, especially in the cephalic
region, with heterogeneous density due to the presence
of multiple hypodense nodules dispersed throughout the
parenchyma. The majority of these lesions were small,
but one larger contrast-enhancing lesion of 22 mm was
present in the uncinate process.

Given the findings of the CT scan, we performed an
abdominal magnetic resonance imaging (MRI) (Figure 2),
which revealed several cysts that had a high signal inten-
sity on T2 weighted images.

The patient underwent endosonography that con-
firmed the presence of multiple simple cysts throughout
the entirety of the pancreas. The majority of the cysts
were less than 1 cm in diameter, but two cysts were
larger than 1 cm. One of the larger cysts was 16 mm in
diameter and was located at the isthmus-body transition.
This cyst and did not communicate with the main pan-
creatic duct and was aspirated. The content had a serous
appearance, and cytological analysis revealed amorphous
material, few erythrocytes and inflammatory cells (Figure
3).

The largest cyst was 23 mm in diameter and was lo-
cated in the head of the pancreas. The cyst had a honey-
comb appearance characteristic of serous cystadenomas
(Figure 4A). The cytology did not show evidence of cel-
lular atypia (Figure 4B). The carninoembryonic antigen
was < 0.6 ng/dL, and the amylase in the cystic content
was 135 U/L.

The endosonography also showed cysts in the left
kidney and in the spleen (Figure 5). The findings de-
scribed were compatible with simple cysts and pancre-
atic serous cystadenomas and provided an indication for
genetic testing for VHL. The sequencing of the VHL
gene revealed one pathogenic heterozygous mutation in
exon 1 (c.269A > T), confirming the diagnosis of VHL
disease.

The patient underwent a MRI of the brain and en-
tire spine and no hemangioblastomas were detected.
The abdominal MRI scan excluded renal carcinoma.
The plasma and urinary catecholamines and the urinary
vanilmandelic acid were normal, excluding pheocromo-
cytoma. The patient was also referred for examination
of the retina and ear, nose and throat, including audiom-
etry. There were no abnormal findings, which excluded
angiomas of the retina and endolymphatic sac tumors,
respectively.

Her family was genetically tested, and the same muta-
tion was found in her 7 year-old daughter.

DISCUSSION

This case is important not only due of the rarity of

VHL disease but also because the only manifestation in
this patient was cysts diagnosed by imaging tests. This
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Figure 3 Endosonography. A, B show a large cyst of 16 mm in diameter without communication or dilatation of the pancreatic duct; C: Demonstrates aspiration of
the cyst; D: Demonstrates its appearance after total aspiration.

i

A

Figure 4 The largest cyst was 23 mm in diameter and was located in the head of the pancreas. A: Endosonography. Cyst with a honeycomb appearance; B:
Cytology (papanicolaou stain, x 100). Benign pancreatic cysts.

Figure 5 Endosonography. A: A cyst in the renal cortex; B: A cyst in the spleen.

finding emphasizes the importance of endosonography According to criteria from Massachusetts General
for better characterization of lesions, particularly in the Hospital, if patients are found to have more than one
absence of family history or more common manifesta- pancreatic serous cystadenoma or have multiple pan-
tions. creatic cysts and any VHL associated lesion (including
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pancreatic serous cystadenoma), they should be referred
to a VHL specialist clinic®. Serous cystadenomas are
rare pancreatic exocrine tumors that occur at an unusu-
ally high frequency in patients with VHL disease. They
account for nearly 10% of pancreatic lesions'™. This
percentage may actually be higher due to the difficulty
in distinguishing this tumor from a cluster of multiple
small true cysts, although the differentiation between
the two does not modify the approach to management.
Hammel ¢z o/ found that VHL disease was discovered
by chance in 6% of patients during abdominal imaging
performed for unrelated reasons. Therefore, the possibil-
ity of VHL disease must be considered when pancreatic
lesions are observed. Isolated pancreatic involvement
can be a key factor in establishing the diagnosis of VHL
when there is no family history or the concomitant exis-
tence of more conventional lesions, such as hemangio-
blastomas. Most of the pancreatic cysts in VHL are clini-
cally indolent and generally do not require treatment!™>”,
In our case, imaging studies, such as endosonography,
revealed the characteristic appearance of pancreatic se-
rous cystadenoma and was crucial for the diagnosis of
VHL disease. This diagnosis has multiple implications,
including requiring an adequate annual surveillance and
the possibility of transmission of this disease to descen-
dants. Pancreatic lesions can be the first manifestation in
some VHL patients. The mean age of initial detection is
37 years and precedes hemangioblastomas in the central
nervous system by 5-7 years. This result emphasizes the
importance of surveillance with an annual MRI of the
brain and spine!”. However, the series by Mukhopadhyay
et al” retrospectively evaluated the pancreatic lesions in
17 VHL disease patients and found the lesions were not
the presenting feature in any patient. De #ovo mutations
of VHL are estimated to occur in approximately 20% of
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probandsm, which most likely occurred in our case. Un-
fortunately, her daughter was born with the same muta-
tion. With a diagnosis of VHL more than 7 years earlier,
our patient could have been offered prenatal screening,
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Abstract

Migration of endoscopically placed biliary stents is a
well-recognized complication of endoscopic retrograde
cholangiopancreatography. Less than 1% of migrated
stents however cause intestinal perforation. We pres-
ent a case of a migrated biliary stent that resulted in
duodenal perforation and biliary peritonitis.

© 2013 Baishideng. All rights reserved.

Key words: Biliary stents; Migration; Duodenal perfora-
tion; Biliary peritonitis

Core tip: Biliary stent migration complicated by duo-
denal perforation is rare and should be included in
the differential diagnosis of those presenting with
abdominal pain after endoscopic retrograde cholangio-
pancreatography with stent placement and physicians
caring for these patients should be aware of such
complication. To reduce the chance of stent migration,
endoscopists should assess for the size and shape of
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the stent in each patient.
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INTRODUCTION

The use of biliary stents was introduced in the late 1970s,
and since then endoscopic and percutaneous insertion
of biliary stents is the treatment of choice as a palliative
measure for patients suffering from obstructive jaundice
secondary to unresectable malignant hepatobiliary tract
tumors and to relieve obstruction of the bile ducts sec-

ondary to benign stricture or choledocholitheiasis'.

Biliary stents however are not without complications.
The complication rate ranges between 8% and 10%, with
a mortality rate below 1%, Complications specific to
the stents include migration, occlusion, and intestinal
perforation. Migration of endoscopically placed biliary
stents is a well-recognized complication of endoscopic
retrograde cholangiopancreatography (ERCP). Serious
complications can result from stent migration but for-
tunately less than 1% of migrated stents cause intestinal
perforation. Of those that do perforate the bowel, the
vast majority occur in the duodenum””. There have
been several case reports of intestinal perforation distal
to the duodenum including the small intestines, cecum,
right side of colon and sigmoid colon™". Although the
majority of migrated stents pass spontaneously or can be
retrieved using endoscopy and fluoroscopy, few of them
can cause biliary peritonitis necessitating an emergency
laparotomy. This report describes an unusual case of
biliary stent migration where part of the stent remained
in the common bile duct and the rest petforated the
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Figure 1 Endoscopic retrograde cholangiopancreatography which
showed dilated common bile duct (A) and intra hepatic biliary radicles di-
lation (B) followed by insertion of 10 Fr x 10 cm endobiliary plastic stent.

Figure 2 Abdominal X-rays showing an abnormal position of the biliary
stent highly suspicious of distal migration with free air (A) and markedly
dilated left side of colon and retained fecal material (B).

duodenum causing biliary peritonitis.

CASE REPORT

A 51-year-old male presented to the emergency depart-
ment complaining of severe abdominal pain, constipa-
tion, vomiting and progressive jaundice over a period of
3 d. He underwent an abdominal ultrasound and com-
puted tomography (CT) scan which showed distended
gallbladder with no stones, dilated common bile duct
up to 17.5 mm with a 9 mm stone in the distal common
bile duct (CBD) and intra hepatic biliary radicles dilation.
He underwent an ERCP in his primaty hospital which
failed due to an abnormal anatomy as reported. A second
ERCP two weeks prior to his presentation was techni-
cally difficult, prolonged with a lot of manipulation and
maneuvers to gain a biliary access. Sphinecterotomy was
done and there was a suspicious distal biliary stricture
for which controlled radial expansion balloon dilation up
to 15 mm was done followed by insertion of 10 French,
10 cm long endobiliary plastic stent (Figure 1). At the
time of presentation to our hospital, he was ill looking,
in pain, deeply jaundiced. His temperature was 37.3 C,
blood pressure 122/60 mmHg, and pulse 120 per minute.
Abdominal examination showing distended abdomen
with diffuse tenderness and rigidity, and sluggish bowel
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sounds. Cellular blood count showed leucocytosis 21.56
X 10’ /1, Hb 14 g/dL, Platelets 368 X 10’ /L. Liver pan-
el showed total bilirubin 74.65 pumol/L, direct bilirubin
35 umol/L, alkaline phosphatase 269 U/L, y-glutamyl
transpeptidase 417 U/L, alanine aminotransaminase 50
U/L, aspartate aminotransferase 73 U/L. Abdominal
X-ray showed an abnormal position of the biliaty stent
highly suspicious of distal migration with markedly dilat-
ed left colon segment (Figure 2). Urgent abdominal CT-
scan was done which confirmed the inferior migration of
the biliary stent causing perforation of the second part
of duodenum, with protrusion of the stent into the peri-
toneal cavity causing biliary peritonitis (Figure 3). He was
covered with antibiotics and underwent an urgent lapa-
rotomy which showed the stent penetrating the second
part of duodenum and draining bile into the peritoneal
cavity causing biliary peritonitis (Figure 4). The perfora-
tion was closed and the closure was reinforced using an
omental patch. Postoperatively, he did well and was dis-
charged on the 12" postoperative day.

DISCUSSION

In 1980 Sochendra ez ai'” introduced transpapillary bili-
ary drainage using plastic biliary stent. Since then biliary
stents are often used for the treatment of benign ob-
structive biliary disease. Biliary stents nevertheless causes
serious complications and one of these is stent migration
which occurs in up to 10% of patientsp’ﬂ. This is more
so in those with benign pathology without severe steno-
sis of the bile duct or papilla. Malignant strictures, larger
diameter stents, and short stents are known to be associ-
ated with proximal biliary stent migration. Stent related
factors such as the type of stent, length and caliber of
the stent offer potential avenues to minimize the risk of
migration. The presence of previous abdominal surger-
les is an important factor for endoscopists to ascertain
the location of a migrated stent. Fortunately, most of
these stents can be retrieved using endoscopy and if the
stent migrates to the intestines, then 43% pass spontane-
ouslyH’SJ. Arhan ¢z a/” in a review of 204 plastic biliary
stents for benign biliary disease reported a migration rate
of 13.4% with an equal proportion of stents found in
the proximal and distal gastrointestinal tract. All of the
migrated stents were retrieved without complication. This
however is not the case always and occasionally biliary
stents impact and perforate the intestines, usually in the
fixed parts namely the duodenum and right side of the
colon or in other fixed areas of the intestines because of
adhesions due to a previous operation. There are also re-
ports of biliary stents causing bowel perforation through
bowel loops incarcerated in a hernial sac, in duodenal

diverticula, in a colon diverticulum and also in healthy
[8-10,14,15]

sigmoid colon

Biliary stent migration is not unusual and may result
in intramural or transmural intestinal perforation. The
perforation can be retroperitoneal in duodenal perfora-
tion causing bilioma or the perforation can be intra-
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Figure 3 Computed tomography-scan of the abdomen which confirmed
the inferior migration of the biliary stent causing perforation of the second
part of duodenum, with protrution of the stent into the peritoneal cavity
causing biliary peritonitis.

13,17 .
117 Our case is

peritoneal leading to biliary peritonitis
unique as the stent was found partly in the biliary duct
and the rest perforated the duodenum causing bile leak
with total bile diversion into the peritoneal cavity and
biliary peritonitis. In these patients there are signs of
peritonitis and radiological images will show the stent
outside the intestinal wall. Ang e# a/'” described a case of
duodenocolic fistula caused by a stent and Rosés ¢z a/'”
described the case of a plastic stent perforating the duo-
denal wall causing a retroperitoneal duodenal perforation
and bilioma. Figueiras e7 al™ reported a colocutaneous
fistula secondary to the migration of a biliary stent.

The majority of migrating biliary stents pass spon-
taneously but whenever a perforation is suspected, op-
erative extraction is the treatment of choice. There is a
report stressing the successful endoscopic extraction of
the migrating stent and clip placement in the duodenal
perforation"”. This was however in a patient with a bili-
ary stent causing a localized retroperitoneal duodenal
perforation and bilioma. Others have reported the suc-
cessful percutaneous extraction of migrating biliary
stents™”. In our case, the perforation was in the perito-
neal cavity and part of the stent was still in the biliary
ducts causing biliary diversion into the peritoneal cavity
and although percutaneous retrieval of the stent was
possible, the fact that the patient was already having bili-
ary peritonitis made operative extraction and closure of
duodenal perforation the appropriate choice.

In conclusion, biliary stent migration complicated by
duodenal perforation is rare and should be included in
the differential diagnosis of those presenting with ab-
dominal pain after ERCP with stent placement and phy-
sicians caring for these patients should be aware of such
complication. Radiologically, it is possible to locate the
site of stent migration and perforation and in the pres-
ence of peritonitis, surgery is the treatment of choice.
To reduce the chance of stent migration, endoscopists
should assess for the size and shape of the stent in each
patient. A straight biliary stent may migrate since there
is nothing to hold it in place, even though there are side
flaps. Inappropriately long stent may exert pressure on
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Figure 4 Intraoperative photograph
showing the stent perforating the
duodenum and protruding into the
peritoneal cavity.

the duodenal wall causing tissue necrosis and perfora-
tion. Curved (Amesterdam) stent or a double pigtail
biliary stent may be associated with less migration and
perforation.
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understanding and appropriate informed consent of each. Any per-
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sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
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