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Case report

• Purely descriptive 

• Often used in ‘new’ disease/intervention 
describing salient features

• Difficult to publish…
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A case of a false target sign

Introduction
A 65 year old patient was referred for an EMR for a 30 mm 0-IIa
ascending colonic polyp (Fig. 1). This is on a background of pre-
viously resected multiple colonic polyps (all of which were either
tubular adenomas or tubulovillous adenomas) and severe Melano-
sis Coli.

The polyp was identified and the base lifted with gelofuscin,
methylene blue and adrenaline (Fig. 2) followed by an en bloc
resection. There was bleeding at the edge which was dealt with
placement of a hemoclip. Haemostasis was achieved. A defect in
the base was seen which raised concerns regarding a breach of the
MP as evident by observing the target sign (Fig. 3). This was
closed with 6 hemoclips and patient was observed post procedure

for a few hours. There were no signs of peritonitis. She was hence
discharged home with a plan to reassess the base in 3 months’
time.

On histopathological examination, the polyp was a
tubulovillous adenoma with low grade dysplasia settled on a base
of submucosal lipoma which inadvertently gave the false impres-
sion of a target sign on visual inspection at the time of procedure.
There was no breach of the MP layer (Fig. 4).

Discussion
Since the application of screening colonoscopy, the incidence of
colorectal cancer and mortality from thereof has reduced. Fortu-

Figure 1 ••.

Figure 2 ••.

Figure 3 ••.

Figure 4 ••.
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VIDEO

False sense of security: a case of retroperitoneal perforation after
colonic EMR

A 61-year-old woman was referred to our center for EMR
of a large laterally spreading tumor (LST) at the rectosig-
moid junction (Fig. 1A). The tumor measured
approximately 8 cm and involved more than 75% of the
circumference of the colon. This lesion was detected by
surveillance colonoscopy after positive fecal occult blood
test results. The patient had multiple comorbidities,
including type 2 diabetes mellitus, hypertension, previous
transient ischemic attack, and hypothyroidism. The
patient was taking dual anti-platelet therapy, and as a
routine precaution, clopidogrel was stopped 10 days
before the procedure, although aspirin was continued.

This procedure was conducted with the patient under
conscious sedation with monitored anesthetic care. The
EMR was done in the usual manner, by use of the “lift
and resect” principle, and the lesion was resected in a
piecemeal fashion. However, during the procedure, we
noted an area suggestive of possible perforation (Fig. 1B
and Video 1, available online at www.VideoGIE.org).
The base of the resected area had a bluish appearance
resulting from the extravasation of the injectate

containing methylene blue and gelafundin into the
mesorectum, which differed from the typical “black hole”
feature of a perforation.

This suspected perforation was closed with 6 hemoclips
(Fig. 1C), and intravenous antibiotics were given during the
procedure. After the closure of this perforation, the EMR
was completed, and the remainder of the polyp was
resected (Fig. 1D).

On inspection of the resected specimen, the target sign
was visible (Fig. 1E), and pathology reports indicated the
presence of smooth muscle fibers (Fig. 1F), thus
confirming our suspicion of an iatrogenic perforation.

The patient was monitored postoperatively for any
adverse events. An abdominal CT scan (Fig. 1G) showed
no evidence of colonic perforation. Postoperatively, oral
antibiotics were given, and there was no evidence of
delayed perforation or other adverse events.

The learning points from this case are as follows: (1)
retroperitoneal perforations do not display the typical “black
hole” feature of a perforation; (2) endoscopists should
become aware of the atypical “bluish base” feature of

Figure 1. A, Laterally spreading tumor at the rectosigmoid junction. B, Suspected site of perforation, with a whitish circular ring and bluish base.
C, Closure of perforation with 6 hemoclips. D, Resection of remainder of the polyp. E, Resected specimen showing the target sign. F, Histology slide
showing the muscularis propria, confirming the perforation. G, Abdominal CT view showing no evidence of perforation. Yellow arrow indicates
endoscopic clips.

Written transcript of the video audio is available online at www.VideoGIE.org.

www.VideoGIE.org Volume 3, No. 4 : 2018 VIDEOGIE 121

Krishnamurthi S, Rana K, Singh R  et al. Video GIE 2018
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Case series

• Purely descriptive study
• Often used in ‘new’ diseases/intervention
• Multiple cases of a condition combined and 

analyzed
• No control group
• Generally retrospective (with prospectively 

collected data increasingly becoming ‘the 
‘flavor)



Ralf Kiesslich and Thomas D. Wang, Section Editors

Expanding the Boundaries of Endoscopic Resection:
Circumferential Laterally Spreading Lesions of the Duodenum
Amir Klein, Nicholas Tutticci, Rajvinder Singh, and Michael J. Bourke

Department of Gastroenterology and Hepatology, Westmead Hospital, Sydney, Australia

Scan the quick response (QR) code to the left
with your mobile device to watch this article’s
video abstract and others. Don’t have a QR code
reader? Get one by searching ‘QR Scanner’ in
your mobile device’s app store.

Lateral spreading lesions (LSL) of the duodenum are
uncommon. They may or may not involve the

papilla Vatteri and are usually solitary flat adenomas that
harbor a malignant potential similar to colonic adenomas
and removal is therefore recommended.1,2 Endoscopic
mucosal resection (EMR) is well-established as effective
and safe for removal of large colonic LSLs and in recent
years has gained acceptance in the treatment of duodenal
LSL with good overall results.3,4 Complete resection is
achieved in 79%-100% of cases at the index procedure,
with bleeding and perforation occurring at rates of 33%
and 3%, respectively. Recurrence is seen in 10%-37% and
is effectively treated during scheduled surveillance endo-
scopy.5–7 Lesion size may influence efficacy and procedural
outcomes. Data on EMR for circumferential duodenal LSL
(CD-LSL) is absent, nor have long-term outcomes been
reported. Herein, we describe the technique, efficacy, and
long-term outcomes of EMR for extensive subtotal and
CD-LSL.

Description of Patients and Technology
Over an 8-year period, 11 patients (mean age, 71.5

years; range, 58-80) with CD-LSL were identified from our
prospectively collected database of duodenal LSLs
(n ¼ 107) (Table 1). The mean longitudinal extent was 72
mm (range, 60-80). All lesions had "80% circumferential
involvement and 6 lesions had complete circumferential
involvement. Three lesions were not suitable for endoscopic
resection owing to luminal stenosis and/or suspicion of
invasive disease, and were referred for surgery. Eight le-
sions were treated endoscopically. One of these patients had
substantial comorbidities. Seven of the 8 lesions were
resected completely in a single session. Minor intra-
procedural bleeding occurred in all cases and was easily
controlled with snare tip soft coagulation or coagulation
forceps. No patient required operative management after
endoscopic resection. Routine postprocedural admission
was undertaken in all 8 cases (median duration of hospital
stay, 3.5 days; range, 2-15). Four patients had a completely

uneventful postprocedural course and were discharged
home within 2-4 days. One patient was in hospital for 15
days due to postprocedural bleeding followed by nosoco-
mial pneumonia. Delayed bleeding occurred in 4 of 8 pa-
tients. In 3 of these patients, endoscopic hemostasis was
required and performed successfully. Symptomatic luminal
stenosis was encountered and managed successfully by se-
rial balloon dilatations in 1 patient; 2 others had asymp-
tomatic stenosis on surveillance endoscopy, which was also
treated by balloon dilatation. In the 4 of 8 cases with
papillary involvement, no papillary stenosis was observed
and no pancreatobiliary complications were encountered.
All patients followed a standardized surveillance protocol
with first surveillance endoscopy (SE1) at 4-6 months after
resection and subsequent surveillance at 12-month
intervals if no recurrence was seen. If residual/recurrence
was seen and treated, the next surveillance was in 6 months
again. Routine biopsies of the scar were taken in all cases
even if no recurrence was seen. The median follow-up was
12.5 months (range, 8-24). Residual/recurrent neoplasia
was identified and treated endoscopically in 3 of the 8
patients (37%) at SE1. One patient had a small late recur-
rence at second surveillance after a negative SE1, which was
easily treated. One patient had a small amount of persistent
residual disease, which was difficult to access endoscopi-
cally. A combination of snare resection, cold avulsion, and
argon plasma coagulation were used to treat this over the
course of 4 procedures at intervals of 3-4 months. Overall, at
the last surveillance endoscopy 7 of the 8 patients (87.5%)
were free of disease.

Video Description
Duodenal LSLs involving "80% of the luminal circum-

ference are endoscopically resected using standard inject
and resect EMR technique.3 Lesions with papillary involve-
ment undergo staging with magnetic resonance chol-
angiopancreatography before papillectomy and stenting by
endoscopic retrograde cholangiopancreatography. We al-
ways start with a side-viewing duodenoscope and verify the

Abbreviations used in this paper: CD-LSL, circumferential duodenal lateral
spreading lesion; EMR, endoscopic mucosal resection; LSL, lateral
spreading lesion; SE1, first surveillance endoscopy.
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Table 1.Patient, Lesion, Procedure Characteristics, and Outcomes

Characteristic Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11

Age, y (sex) 72 (F) 75 (F) 79 (F) 66 (F) 59 (M) 70 (F) 78 (F) 58 (F) 80 (M) 77 (F) 73 (F)
Location D2þ D2þ D2þ D1-D2 D2-D3 D2 D2þ D3 D2þ D2þ D2þ
Longitudinal

extent (mm)
60 70 60 80 60 60 80 80 80 80 80

Circumferential
extent (%)

80 100 90 100 100 80 80 95 100 100 100

Histology TVAþLGD TVAþLGD TVAþLGD TVAþLGD TVAþLGD TVAþLGD TVAþLGD TVAþLGD Whipple -
TVAþHGD

Whipple -
invasive CA

Whipple -
invasive CA

Endoscopic
resection
attempted

Yes (C) Yes (IC) Yes (C) Yes (C) Yes (C) Yes(C) Yes (C) Yes (C) No (luminal
stenosis –

surgery)

No (luminal
stenosis þ
non lifting –

surgery)

No (depressed
area with
altered pit-
pattern –

surgery)
Procedure time

(min)
180 250 180 120 180 NA NA NA

Intra-procedural
bleeding

Yes (minor) Yes (minor) Yes (minor) Yes (minor) Yes (minor) Yes (minor) Yes (minor) Yes (minor) NA NA NA

Delayed
bleeding

Minor melena
and HB
drop – no

Tx.

Hematemesis on
POD1.

Spurting vessel
on endoscopy
treated with
coagulation
graspers.
PCX2

Nil Melena and HB
drop POD 1.
Spurting
vessel on

endoscopy –

treated with
injection and

clip.

Hematemesis
POD 10.
Spurting
vessel on
endoscopy
treated with
coagulation
grasper

Nil Nil Nil NA NA NA

Days in hospital
post
procedure

3 15 3 9 7 2 4 3 NA NA NA

Stenosis (# of
dilatations)

Nil Nil Nil Yes (3) Yes (3) Nil Yes (1) Nil NA NA NA

SE1 Diminutive
residual –
treated

Residual – treated
endoscopically

Two foci of
residual.
Treated

endoscopically

Clear Clear Clear Clear Clear NA NA NA
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Lessons from this case series
• Large Duodenal LST’s are uncommon, mostly in D2 and do 

not harbor invasive disease

• Wide field single session EMR in duodenal LST’s possible

• High risk of delayed bleeding : 37%

• High risk of strictures: warn patient and prepare to dilate 
sequentially 

• Risk of recurrence common but easily dealt with 
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Case control studies
• Compares group with disease vs. group without

• Looks for exposure or risk factors

• Opposite of cohort study

• Main outcome is odds ratio (OR): 
Odds of disease in exposed Odds of disease in unexposed

• Advantages: quick, cheap(er) and easy to perform, better for rare diseases, 
minimal/no loss to follow up

• Disadvantages: Recall bias, if onset of disease preceded exposure to 
disease, causation cannot be inferred 
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Introduction
!

Celiac disease is a disorder characterized by a clin-
ical syndrome of intestinal malabsorption and
characteristic histological lesions consisting of ei-
ther total, subtotal, or partial villous atrophy,
crypt hyperplasia, and/or intraepithelial lympho-
cytosis. Recent prevalence studies suggest that 1%
of the general population are afflicted with this
disease [1]. Numerous studies have looked at the
yield of conventional white light endoscopy in
predicting histology in patients with celiac dis-
ease. Features found on conventional endoscopy,
such as loss or decrease of duodenal folds, scal-
loping of folds, mucosal grooves, mosaic pattern,
nodular mucosa, and duodenal erosions [2,3], al-
though highly specific, unfortunately have poor
sensitivity in identifying patients with celiac dis-
ease [4–6].
Narrow-band imaging (NBI) is a novel endoscopic
imaging technique that enables characterization
of subtle mucosal changes [2]. With NBI, the

bandwidths of the blue and green filters have
been narrowed, resulting in a narrowed wave-
length of light. This light is maximally absorbed
by hemoglobin, enhancing the visualization of ca-
pillary microvasculature. It also has a relatively
more superficial penetration than does conven-
tional white light, thus accentuating surface mi-
crostructure.
Magnification endoscopy without NBI has been
evaluated in the assessment of the degree of vil-
lous atrophy in celiac disease, with conflicting
outcomes. Cammarota et al. showed extremely
high sensitivities and specificities, both at more
than 90% [7], but in another study the specificity
and negative predictive value in detecting villous
atrophy were only 63% and 77% respectively [8].
No published study to date has looked at NBI
with magnification in the characterization of vil-
lous morphology. The aim of this feasibility study
was thus to evaluate the utility of NBI in combina-
tionwith optical magnification (NBI-Z) in predict-
ing villous morphology in patients presenting for

Background and study aims: To determine the
utility of narrow-band imaging with optical mag-
nification (NBI-Z) in the evaluation of villous mor-
phology.
Patients and methods: Patients considered at
risk of having celiac disease were invited. After
standard endoscopy, they underwent further
evaluation with NBI-Z which was digitally record-
ed. Targeted biopsies of each area videoed with
NBI-Zwere performed and tissue sent for histopa-
thological analysis. Two expert endoscopists then
selected the best representative videos (develop-
mental phase). Next, 41 representative images of
these videos were classified as follows: villous
patterns present (N) or absent (A). Images show-
ing absence of villi were then classified as cerebri-
form (C) or flat (F), corresponding to partial or to-
tal villous atrophy respectively. Three NBI-Z-naïve
endoscopists then graded the videos. They under-

went an interactive training session (learning
phase) with video and images from a digital li-
brary before embarking on the actual assessment.
To test for reproducibility, all videos were ran-
domly reordered and graded again after a week.
Results: Forty-one videos (10 celiac disease, 31
normal) from 21 patients (3 celiac disease, 18 nor-
mal) were analyzed. The overall sensitivity and
specificity in correctly distinguishing the pres-
ence or absence of villi were 93.3% and 97.8%
respectively, with interobserver and intraobser-
ver agreement (kappa, κ) at 0.82 and 0.86. The
sensitivity and specificity in differentiating par-
tial from total villous atrophy were 83.3% and
100%, κ at 0.73 and 0.68 respectively.
Conclusions: Using a simplified classification, we
demonstrated the feasibility of using NBI-Z to de-
tect villous atrophy in patients presenting with
suspected celiac disease.

Singh R et al. Narrow-band imaging in the evaluation of villous morphology: a feasibility study assessing a simplified classification… Endoscopy 2010; 42: 889–894



Name of presenter

proximately 30 minutes. Each endoscopist was also provided
with a learning DVD for reference before embarking on the actual
assessment of the videos. This DVD consisted of sample images
and videos of the various morphological patterns, and the endos-
copists were allowed to use them as reference between the first
and the second exercises which are detailed below.

Assessment of sensitivity, specificity, positive predictive
value, negative predictive value, accuracy, and interob-
server and intraobserver agreement
Each video was then viewed and graded on a separate Microsoft
Excel sheet (first exercise, 41 videos). These videos were indepen-
dent from those used in the learning phase. The endoscopists
were first asked to grade whether the villi were normal (N)
(●" Video 1) or abnormal (A). The abnormal villi were then further
classified as cerebriform (C) (●" Video 2) or flat (F) (●" Video 3). To
test for reproducibility, all 41 videos were then randomly reor-
dered and graded again by the same assessors after 1 week (sec-
ond exercise).

Statistical analysis
All statistical analysis was performed using the Stata Statistical
Software (Stat V10, College Station, Texas, USA). We calculated
the sensitivity (Sn), specificity (Sp), positive and negative predic-
tive values (PPV and NPV), accuracy (Acc) in differentiating the
presence or the absence of villi. In the videos which did not de-
monstrate any villi, the Sn, Sp, PPV, NPV, and Acc in differentiat-
ing partial from total villous atrophy were calculated. To test for
inter- and intraobserver agreement (assessment after 1 week;
second exercise), the κ values using a validated system were cal-
culated as well [10]. Agreement was taken as poor if κ < 0.2, fair if

21 patients

84 videos

excluded
Developmental phase I (experts)

43 videos
– 21 poor quality
– 13 insufficient length
– 9 lack of crypt to villi  
 orientation on   
 histology41 videos

– 31 normal
– 5 TVA
– 5 PVA

Developmental phase II 
(experts)

simplified classification devised

Learning phase (non experts)
videos and images from digital 

library

Assessment of  Sn, Sp, PPV, NPV, 
Acc & interobserver agreement

 (non experts)
41 videos (used initially)

Assessment of  intraobserver 
agreement

 (non experts)
41 videos (randomly rearranged)

Fig. 1 Flow chart of study design.

Fig. 2 Normal villi:
regular finger-shaped
projections.

Fig. 3 Abnormal villi:
cerebriform, shortened
and stunted pattern.

Fig. 4 Absent villi: flat
surface, no identifiable
villi.

Video 1

Demonstration of narrow-band imaging with optical magnification. Normal
villi with regular finger-like projections.Abnormal/absent villous patterns
were then further classified as cerebriform (C), where the appearance of
the villi was shortened and stunted (●" Fig. 3;●" Video 2), or flat (F), where
no identifiable villi could be visualized and the surface generally appeared
flat (●" Fig. 4;●" Video 3).

Video 2

Demonstration of narrow-band imaging with optical magnification. Abnor-
mal villi: cerebriform, shortened and stunted pattern.

Video 3

Demonstration of narrow-band imaging with optical magnification. Absent
villi: flat surface, no identifiable villi.

online content including video sequences viewable at:
www.thieme-connect.de/ejournals/abstract/endoscopy/
doi/10.1055/s-0030-1255708
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proximately 30 minutes. Each endoscopist was also provided
with a learning DVD for reference before embarking on the actual
assessment of the videos. This DVD consisted of sample images
and videos of the various morphological patterns, and the endos-
copists were allowed to use them as reference between the first
and the second exercises which are detailed below.

Assessment of sensitivity, specificity, positive predictive
value, negative predictive value, accuracy, and interob-
server and intraobserver agreement
Each video was then viewed and graded on a separate Microsoft
Excel sheet (first exercise, 41 videos). These videos were indepen-
dent from those used in the learning phase. The endoscopists
were first asked to grade whether the villi were normal (N)
(●" Video 1) or abnormal (A). The abnormal villi were then further
classified as cerebriform (C) (●" Video 2) or flat (F) (●" Video 3). To
test for reproducibility, all 41 videos were then randomly reor-
dered and graded again by the same assessors after 1 week (sec-
ond exercise).

Statistical analysis
All statistical analysis was performed using the Stata Statistical
Software (Stat V10, College Station, Texas, USA). We calculated
the sensitivity (Sn), specificity (Sp), positive and negative predic-
tive values (PPV and NPV), accuracy (Acc) in differentiating the
presence or the absence of villi. In the videos which did not de-
monstrate any villi, the Sn, Sp, PPV, NPV, and Acc in differentiat-
ing partial from total villous atrophy were calculated. To test for
inter- and intraobserver agreement (assessment after 1 week;
second exercise), the κ values using a validated system were cal-
culated as well [10]. Agreement was taken as poor if κ < 0.2, fair if
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test for reproducibility, all 41 videos were then randomly reor-
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ing partial from total villous atrophy were calculated. To test for
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0.21 < κ < 0.40, moderate if 0.41 < κ < 0.60, good if 0.61 < κ < 0.80,
and substantial if κ > 0.80.

Results
!

A total of 21 patients (18 normal, 3 celiac disease) consented to
participate in the study. The average age (range) of the patients
was 55.8 (22–78) years; 12 were female. Of the 3 patients with
celiac disease (2 of whom presented with abdominal pain and 1
with bloating), only 1 had characteristic features of celiac disease
on conventional white light overview (scalloping andmosaic pat-
tern). The other 2 patients had normal macroscopic findings on
white light endoscopy. Histologically, 1 of these 3 patients dem-
onstrated only TVA (2 corresponding videos and histology), while
1 had PVA (4 corresponding videos and histology) and the other
had both TVA and PVA (3 and 1 respectively); hence overall, 5 vid-
eos with PVA and 5 with TVA.
Out of an original 84 videos, 41 videos (10 celiac disease, 31
normal) with an average length (range) of 23.8 (13–48) seconds
and corresponding histology were analyzed. Forty-three videos
were deemed as inferior due to poor quality/failure to optimally
focus and take corresponding biopsies (21), insufficient length
(13), or lack of villi to crypt orientation on histopathology (9)
and were excluded in the developmental phase. Each patient
had a minimum of 4 biopsies, and after selecting only the videos
which were of good quality with a corresponding histology, the
biopsy + video to patient ratio reduced to 1.95 (range 1–4) per
patient.

The Sn, Sp, PPV, NPV, and Acc for the three blinded assessors in
correctly differentiating the presence of normal or abnormal villi
are depicted in●" Table 2. The inter- and intraobserver agree-
ment (κ) were substantial at 0.82 (z = 9.1) and 0.86 (z = 5.5)
respectively.
The overall Sn, Sp, PPV, NPV, and Acc in correctly differentiating
partial from total villous atrophy are shown in●" Table 3. The in-
ter- and intraobserver agreement (κ) were good at 0.73 (z = 4.39)
and 0.68 (z = 2.7) respectively.

Discussion
!

There have been numerous studies assessing the utility of NBI
with optical magnification in Barrett’s esophagus [11–13], the
gastric mucosa [14], and the colon [15], but to our knowledge
this technology has thus far not been assessed in patients with
celiac disease. In this study, we found that various endoscopic
morphological changes in celiac disease could be accurately iden-
tified using NBI with optical magnification (NBI-Z). Endoscopists
naïve to NBI-Z could be taught to grade the morphology follow-
ing a simple teaching session. A simplified classification system
was adopted that achieved high sensitivity and specificity with
good to substantial reproducibility.
Conventional endoscopy is limited to detecting lesions on the ba-
sis of gross morphological changes followed by sampling of these
lesions to confirm the diagnosis. Numerous novel optical-based
devices have been studied and do offer the potential of detecting
very early mucosal change, allowing endoscopists to obtain a di-
agnosis in real time. Several of these techniques are currently
being evaluated, including confocal endomicroscopy [16] and en-
docytoscopy [17]. All of them, however, require sophisticated
and expensive instrumentation and a great deal of expertise.
The NBI system with optical magnification is now commercially
available. This relatively simple and user-friendly device has a
moveable mechanical optical lens which is located at the tip of
the endoscope. By gradually depressing a lever (which mimics a
bridge on a duodenoscope), the focal distance of the lens at the
tip of the endoscope can be altered to achieve maximal focus.
Real-time viewing fromwhite light to NBI can be simply changed
in approximately 1–2 seconds by depressing a switch on the en-

Table 2 Sensitivity, specificity, positive predictive value, negative predictive value, accuracy, and interobserver and intraobserver agreement in distinguishing
normal and abnormal villi (villous atrophy) by narrow-band imaging with optical magnification (NBI-Z): three endoscopists briefly trained in the technique.

Findings

Histology Sn, % Sp, % PPV, % NPV, % Acc, % Intra-OA Inter-OA

N VA

Endoscopist 1
N

VA

31

0

1

9
90 100 100 96.9 97.6 0.93

Endoscopist 2
N

VA

30

1

0

10
100 96.8 90.9 100 97.6 0.77

0.82

Endoscopist 3
N

VA

30

1

1

9
90 96.8 90.0 96.8 95.1 0.87

N, Normal; VA, villous atrophy; Sn, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative predictive value; Acc, accuracy; Intra-OA, intraobserver
agreement; inter-OA, interobserver agreement.

Table 3 Overall sensitivity, specificity, positive predictive value, negative pre-
dictive value, and accuracy in distinguishing partial and total villous atrophy by
narrow-band imaging with optical magnification.

95% Confidence interval

Sensitivity, % 83.3 51.6 97.9
Specificity, % 100.0 81.5 100.0
Positive predictive value, % 100.0 69.2 100.0
Negative predictive value, % 90.0 68.3 98.8
Accuracy, % 93.3 77.9 99.2
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Evidence Barometer: 
Prospective observational studies

Case report

Case series

Retrospective studies
Prospective:
Observational studies 

Randomized Control 
Trials

Meta- analysis

Prospective:
Cohort studies



Cohort studies
• Compares group with exposure vs. group without….over a period of time 

• ‘Healthy entrants’

• Did exposure change likelihood of disease?

• Main outcome measure is the relative risk (RR): how much does exposure/intervention increase or 
decrease the risk/progression

• Advantages: Exposure can be measured over a range of time frames - time sequence can be 
assessed 

• Problems: 
1. over a long period of time
2. difficult to maintain consistency
3. individuals may ‘modify’ their behavior
4. can be costly
5. does not work in rare diseases
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Case report
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RCT- simplified



RCT

• Advantages:
- Randomization = equal chance
- Blinding
- Causality

• Disadvantages:
- Expensive
- Many participants:  recruitment can be difficult 
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RESEARCH METHODS & REPORTING

CONSORT 2010 checklist of information to include when reporting a randomised trial*
Section/Topic Item No Checklist item

Title and abstract
1a Identification as a randomised trial in the title
1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts21 31)

Introduction
Background and 
objectives

2a Scientific background and explanation of rationale
2b Specific objectives or hypotheses

Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Participants 4a Eligibility criteria for participants

4b Settings and locations where the data were collected
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed

6b Any changes to trial outcomes after the trial commenced, with reasons
Sample size 7a How sample size was determined

7b When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:
 Sequence 
generation

8a Method used to generate the random allocation sequence
8b Type of randomisation; details of any restriction (such as blocking and block size)

 Allocation 
concealment 
mechanism

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the 
sequence until interventions were assigned

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how

11b If relevant, description of the similarity of interventions
Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses
Results
Participant flow (a 
diagram is strongly 
recommended)

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and were analysed for the primary outcome
13b For each group, losses and exclusions after randomisation, together with reasons

Recruitment 14a Dates defining the periods of recruitment and follow-up
14b Why the trial ended or was stopped

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups
Outcomes and 
estimation

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval)
17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms28)
Discussion
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
Generalisability 21 Generalisability (external validity, applicability) of the trial findings
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
Other information
Registration 23 Registration number and name of trial registry
Protocol 24 Where the full trial protocol can be accessed, if available
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders
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Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed

6b Any changes to trial outcomes after the trial commenced, with reasons
Sample size 7a How sample size was determined

7b When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:
 Sequence 
generation

8a Method used to generate the random allocation sequence
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A MULTI-CENTRE RANDOMIZED CONTROL 
TRIAL OF SNARE TIP SOFT COAGULATION 

FOR THE PREVENTION OF ADENOMA 
RECURRENCE FOLLOWING COLONIC EMR 

RESULTS FROM THE “SCAR” STUDY

Amir Klein1, Vanoo Jayasekeran1, Luke Hourigan3, Rajvinder Singh5, Gregor Brown4, David J Tate1 
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ADJUVANT THERMAL ABLATION OF 
THE EMR MARGIN

Gastroenterology 2018: in press



SC1 Null arm Active arm RR NNT p

Endoscopic 

recurrence

21.6%

(33/153)
5.4% (9/167) 0.25 6.17 < 0.001

Histological 

recurrence
21.7%

(26/120)
4.6% (6/131) 0.21 5.89 < 0.001

21.6 21.7

5.4 4.6

0

5

10

15

20

25

Endoscopic Recurrence Histological Recurrence

%
 re

cu
rre

nc
e

Recurrence at SC1

Null Arm Active Arm

Gastroenterology 2018: in press



RESULTS – SUBGROUP ANALYSIS 
LSL > 40MM

• Lesions >= 40mm

• n=151 (115 completed SC1), 
median size 50 mm 

• Recurrence rate at SC1

LSL>= 
40mm Null arm Active arm RR p

Endoscopic 
Recurrence 35.0% (21/60) 3.6% (2/55) 0.10 <0.001

Histological 
Recurrence 35.4% (17/48) 2.1% (1/47) 0.06 <0.001
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Evidence Barometer: Meta-analysis

Case report

Case series

Retrospective studies
Randomized Control 

Trials

Systematic 
review &
Meta-analysis

Prospective studies



Systematic review
• Is a formalized and stringent process of combining the information 

from all relevant studies (published and unpublished) of the same 
health condition

1. Large quantities of information refined and reduced to a 
manageable size

2. Usually quicker and less costly to perform than a new study (may 
prevent others embarking on unnecessary studies)

3. Generalizable to a larger population
4. Consistencies (and inconsistencies) of different studies assessed

• Main difference from meta-analysis is it relies on interpretation of 
data instead of combining statistical results



Systematic review- simplified



Surgery versus radical endotherapies for early cancer and
high grade dysplasia in Barrett’s oesophagus (Review)

Bennett C, Green S, Barr H, Bhandari P, DeCaestecker J, Ragunath K, Singh R, Tawil A,
Jankowski J

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2010, Issue 5

http://www.thecochranelibrary.com

Surgery versus radical endotherapies for early cancer and high grade dysplasia in Barrett’s oesophagus (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Why perform this review?
• To examine the effectiveness of endotherapies (the 

intervention) compared with surgery (the control), in 
two groups of people with Barrett’s oesophagus; 

- Early neoplasia (HGD) vs. Early cancer

1) In patients with either HGD or early cancer, who 
received either endotherapies or surgery, what are 
the overall survival rates at 1, 5 or more years? 

2) In HGD, the effect of the therapies on rates of 
progression to cancer and for people having early 
cancer, progression to more invasive cancer



Gastrointestinal Endoscopic Society of Australia 
(GESA)

Carbapenemase-Producing Enterobacteriaceae (CPE)
Infection Control in Endoscopy

Consensus Statement

JGH 2018: in press



Carbapenemase-Producing Enterobacteriaceae 
(CRE/CPE)
• Confer broad resistance to most ß-lactam antibiotics including “last-

line” carbapenems

• Serious infections: Intra-abdominal infection, pneumonia, UTI, 
device related infections

• US: 9000 health-care associated infectionsà 600 deaths/year

• Limited selection of treatment strategies

• Asymptomatic colonisation

• “Urgent public health threat” 



Delphi Methodology
• Statements formulated and randomly distributed to committee members (3 pairs of 

two)

• Extensive literature review

• Statements voted on anonymously

• 1st electronically (Survey Monkey)

• 2nd Face to face meeting (www.multimeter.com)

• Statements reviewed/revised/appraised:
– Acceptance or rejection of statement
– Level of supporting evidence
– Grading of the recommendation

• Consensus statement accepted if 5/6 of votes were ‘completely accepted’ or ‘accept 
with some reservation’

http://www.multimeter.com/


Statement Grading and Recommendation
Level/grade Description 
Evidence 
level 

 

I-A Evidence from meta-analysis of RCTs 
I-B Evidence from at least 1 RCT 
II-A Evidence from at least 1 controlled study without randomization 
II-B Evidence from at least 1 other type of quasi-experimental study 

III Evidence from nonexperimental descriptive studies, such as 
comparative studies, correlation studies, and case-control studies 

IV Evidence from expert committee reports or opinions or clinical 
experience of respected authorities, or both 

Recommendation grade 
A Directly based on category I evidence 

B Directly based on category II evidence or extrapolated 
recommendation from category I evidence 

C Directly based on category III evidence or extrapolated 
recommendation from category I or II evidence 

D Directly based on category IV evidence or extrapolated 
recommendation from category I, II, or III evidence 

Voting on recommendation 
A Accept completely 
B Accept with some reservation 
C Accept with major reservation 
D Reject with reservation 
E Reject completely 
Adapted from Shekelle et al.2 

Shekelle PG, Woolf SH, Eccles M et al. 
West J Med 1999;170:348-51

1. Evidence Level
2. Recommendation Grade
3. Voting on the 

Recommendation



‘Expert’ consensus 

  1Sung JJY, et al. Gut 2018;0:1–12. doi:10.1136/gutjnl-2018-316276

Guidelines

Asia-Pacific working group consensus on non-variceal 
upper gastrointestinal bleeding: an update 2018
Joseph JY Sung,1 Philip CY Chiu,1 Francis K L Chan,1 James YW Lau,1 Khean-lee Goh,2 
Lawrence HY Ho,3 Hwoon-young Jung,4 Jose D Sollano,5 Takuji Gotoda,6 
Nageshwar Reddy,7 Rajvinder Singh,8 Kentaro Sugano,9 Kai-chun Wu,10 
Chun-Yin Wu,11 David J Bjorkman,12 Dennis M Jensen,13 Ernst J Kuipers,14 
Angel Lanas15

ABSTRACT
Non-variceal upper gastrointestinal bleeding remains an 
important emergency condition, leading to significant 
morbidity and mortality. As endoscopic therapy is 
the ’gold standard’ of management, treatment of 
these patients can be considered in three stages: pre-
endoscopic treatment, endoscopic haemostasis and post-
endoscopic management. Since publication of the Asia-
Pacific consensus on non-variceal upper gastrointestinal 
bleeding (NVUGIB) 7 years ago, there have been 
significant advancements in the clinical management of 
patients in all three stages. These include pre-endoscopy 
risk stratification scores, blood and platelet transfusion, 
use of proton pump inhibitors; during endoscopy new 
haemostasis techniques (haemostatic powder spray and 
over-the-scope clips); and post-endoscopy management 
by second-look endoscopy and medication strategies. 
Emerging techniques, including capsule endoscopy 
and Doppler endoscopic probe in assessing adequacy 
of endoscopic therapy, and the pre-emptive use of 
angiographic embolisation, are attracting new attention. 
An emerging problem is the increasing use of dual 
antiplatelet agents and direct oral anticoagulants in 
patients with cardiac and cerebrovascular diseases. 
Guidelines on the discontinuation and then resumption 
of these agents in patients presenting with NVUGIB 
are very much needed. The Asia-Pacific Working Group 
examined recent evidence and recommends practical 
management guidelines in this updated consensus 
statement.

BACKGROUND
Important advances in the management of non-var-
iceal upper gastrointestinal bleeding (NVUGIB) 
have been made. The concept of pre-endoscopic 
treatment has changed. New devices in endoscopic 
haemostasis have been introduced. The increasing 
use of antiplatelets and anticoagulants has compli-
cated the picture. Endoscopic interventions, such as 
mucosectomy and endoscopic submucosal dissec-
tion, have become standard care. These procedures 
are associated with marked risks of bleeding. For 
these reasons, the Asia-Pacific Working Group felt 
that it was necessary to update their consensus 
recommendations for the management of NVUGIB.

Similar to the previous Asia-Pacific consensus 
statements published in 2011,1 this update aims 
to produce management guidelines for clinicians 

practising in community or referral hospitals. The 
Asia-Pacific Working Group decided that there 
was no need to repeat guideline statements previ-
ously recommended unless there was a change of 
view, but only to highlight recommendations based 
on new evidence reported in the past 5–10 years. 
Therefore, the 2011 consensus recommendations 
that are not dealt with in this update are considered 
to be still valid for the management of NVUGIB. 
The working group continued to use the same 
modified Delphi process as before1 but chose to 
divide the updated consensus into three sections: 
(1) pre-endoscopic management, (2) endoscopic 
management and (3) post-endoscopic management 
of NVUGIB.

METHODS
The Asia-Pacific Working Group of upper gastro-
intestinal bleeding comprises key opinion leaders 
in the region/countries of Asia and Australasia—
namely, Australia, China, Hong Kong, India, 
Japan, Korea, Malaysia, Philippines, Singapore and 
Taiwan. We also invited international experts from 
Europe and North America to share new scientific 
data and discuss the consensus statements. The 
group met during the Asia-Pacific Digestive Week 
2017 in Hong Kong.

Literature search include Medline, EMBASE, 
the Cochrane Central Register of Controlled Trials 
and ISI Web of Knowledge with manual searches 
of bibliographies of key articles and abstracts of 
major gastroenterology conferences held in the past 
5 years, 2012–2017 (Asian Pacific Digestive Week 
(APDW), Digestive Disease Week (DDW), United 
European Gastroenterology Week (UEGW)). Key 
words used included gastrointestinal bleeding, 
peptic ulcer disease and Asia.

The working group members from the 10 coun-
tries and regions mentioned above were selected 
from the scientific committee of the APDW 2017 
for their expertise in areas of NVUGIB, evidence-
based medicine and continuing medical education. 
The preparation committee in this working group 
comprised JJYS, PCYC, FKLC and JYWL, who 
drafted the initial statements based on the literature.

A modified Delphi process was used, and these 
drafted statements were sent to all group members 
for voting before the meeting, together with 
evidence-based reviews and other pertinent 
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Methodology
• The Asia-Pacific Working Group of upper GI bleeding comprises key 

opinion leaders in the region/countries of Asia and Australasia: 
(Australia, China, Hong Kong, India, Japan, Korea, Malaysia, 
Philippines, Singapore and Taiwan). International experts from 
Europe and North America were also invited to share new scientific 
data and discuss the consensus statements

• Literature search include Medline, EMBASE, the Cochrane Central 
Register of Controlled Trials and ISI Web of Knowledge with manual 
searches of bibliographies of key articles and abstracts of major 
gastroenterology conferences held in the past 5 years, 2012–2017: 
APDW, DDW, UEGW

• Key words used included gastrointestinal bleeding, peptic ulcer 
disease and Asia



Methodology
• A modified Delphi process was used, and these drafted statements were sent to all group members for 

voting before the meeting, together with evidence-based reviews and other pertinent literature

• Each statement was assessed on a five-point Likert scale: (1) accept completely, (2) accept with some 
reservation, (3) accept with major reservation, (4) reject with reservation, (5) reject completely

• Results and comments were collated by emails

• A statement was accepted when supported by ≥80% of the working group (i.e., proportion of the 
working group voting on the 5-point scale for 1 or 2)

• Statements that did not reach consensus support during the first-round voting were modified. These 
modified statements were discussed during a face to face meeting, followed by a second round of 
voting with electronic keypads

• Participants voted anonymously on statements after discussion and provided comments on the wording 
of the statements, which were progressively finalised through two separate iterations. 

• If this again failed to reach consensus, the statement was rejected



Systematic review vs. Meta-analysis
(simplified)



Meta-analysis
• Main aim is to compare results from individual studies to produce if 

appropriate an estimate of the overall effect of interest

• Advantages – similar to systematic reviews but possibly greater 
effect (greater precision - meta-analysis softwares)

• Improper use may lead to wrong conclusions
- publication bias (funnel plot)
- clinical heterogeneity (difference in patient population, outcome 

measures, duration etc. of each study)
- Quality differences between studies (weighing systems?)

- Dependence (when results of one study published in more than 
one occasion)



From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097 

 
For	more	information,	visit	www.prisma-statement.org. 
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PRISMA 2009 Checklist 

Section/topic  # Checklist item  Reported 
on page #  

TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or both.   
ABSTRACT   
Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

 

INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is already known.   
Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 

outcomes, and study design (PICOS).  
 

METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number.  
 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale.  

 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).   
Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I2) for each meta-analysis.  
 

 

Page 1 of 2  
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PRISMA 2009 Checklist 

Section/topic  # Checklist item  Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  

 

RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 

each stage, ideally with a flow diagram.  
 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).   
Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  
 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.   
Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).   
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).   

DISCUSSION   
Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 

key groups (e.g., healthcare providers, users, and policy makers).  
 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.   

FUNDING   
Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 

systematic review.  
 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Abstract
It is currently known that colorectal cancers (CRC) arise 
from 3 different pathways: the adenoma to carcinoma 
chromosomal instability pathway (50%-70%); the 
mutator “Lynch syndrome” route (3%-5%); and the 
serrated pathway (30%-35%). The World Health 
Organization has classified serrated polyps into three 
types of lesions: hyperplastic polyps (HP), sessile 
serrated adenomas/polyps (SSA/P) and traditional 
serrated adenomas (TSA), the latter two strongly 
associated with development of CRCs. HPs do not 
cause cancer and TSAs are rare. SSA/P appear to be 
the responsible precursor lesion for the development 
of cancers through the serrated pathway. Both HPs 
and SSA/Ps appear morphologically similar. SSA/P 
are difficult to detect. The margins are normally 
inconspicuous. En bloc  resection of these polyps 
can hence be troublesome. A careful examination of 
borders, submucosal injection of a dye solution (for 
larger lesions) and resection of a rim of normal tissue 
around the lesion may ensure total eradication of these 
lesions.

Key words: Colonoscopy; Sessile serrated adenoma/
polyp; Serrated lesion; Colorectal polyps; Colorectal 
cancer; Polypectomy; Image enhancing endoscopy; 
Narrow band imaging, Endocytoscopy
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Reply to Rostami et al.

R. Singh, W. Tam, G. Nind, B. George,
M. Shetti, G. Tucker

We thank Rostami et al. for their interest
in our paper [1]. In this feasibility study,
narrow band imaging with optical magni-
fication (NBI-Z) was clearly able to discern
the villous morphology in keeping with
the Marsh 3 classification.
It must be stressed that the studywas per-
formed on 21 patients suspected of hav-
ing celiac disease (6 with anemia, 6 ab-
dominal pain, 5 chronic diarrhoea, 3
bloating, and 1 with positive tissue trans-
glutaminase [tTg]), amongst whom only
three patients demonstrated the disease.
We would also like to point out that all
three patients were identified using the
NBI-Z technology. Amongst these three,
only one patient demonstrated the typical
appearances on white light endoscopy as
described in the critique of Rostami et al.
and by other authors. NBI-Z was hence va-
luable in detecting two additional pa-
tients. We would therefore beg to differ
with Rostami and colleagues that the
Marsh 3 patients are a nonchallenging
subgroup.

Furthermore, we required three NBI-na-
ive endoscopists to grade the villous mor-
phology after a short learning session, and
were able to demonstrate relatively high
accuracies (> 95% for all three assessors)
and good inter- and intraobserver agree-
ment (κ > 0.75). This indicates that the
simplified classificationwas not only easi-
ly learnt but also reproducible.
We agree however that this technology is
unable to distinguish patients with Marsh
1 and 2 grade disease. This is mainly
because of the level of magnification
achieved (× 80–115) and hence is a draw-
back. Novel techniques such as endocyto-
scopy and confocal endomicroscopy, with
magnification levels of up to × 1000 may
enable this differentiation although there
have been conflicting results in this re-
gard [2–4].
We would therefore like to point out that
NBI-Z could potentially aid the endos-
copist in case-finding during routine
endoscopy (as shown in our study), and
the technique may also be useful for per-
forming targeted biopsies especially in pa-
tients presenting with patchy villous atro-
phy. This could address the concern of
Rostami et al. with regard to the frequent
inadequacy of biopsy sampling by endos-
copists.

Competing interests: None
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Helpful checklists
• CONSORT statement for RCTs

• ARRIVE for animal experiments 

• STROBE statement for cross-sectional, case-
control and cohort studies

• CARE statement for case report 

• PRISMA statement for meta-analysis



Conclusion – study designs

Case report/
Letter to editor
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Important to select the right design…

It can be an interesting journey



Doing research is rewarding

1. Improve clinical outcomes for your patients

2. Learn 

3. Give…



Thank You



Questions


