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Efficacy and safety of 1-step transnasal endoscopic nasobiliary
drainage for the treatment of acute cholangitis in patients with
previous endoscopic sphincterotomy (with videos) =y
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Background: Endoscopic nasobiliary drainage (NBD) for the treatment of acute cholangitis is an accepted
method. A recently developed ultrathin transnasal videoendoscope is minimally invasive, even for patients
who are critically ill.

Objective: To evaluate the clinical efficacy and safety of 1-step NBD by transnasal videoendoscopy (TNE).
Design: Prospective case study.
Setting: This study was performed at Tokyo Medical University Hospital.

Patients: Twenty patients with acute cholangitis who had previously undergone an endoscopic sphincterotomy
(ES); including 10 with bile-duct stones, 8 with pancreatic cancers, 1 with chronic pancreatitis, and 1 with benign
biliary stricture, were enrolled in this study. An indwelling self-expandable metallic stent (SEMS) was placed in all
patients with pancreatic cancers.

Intervention: All patients underwent NBD via front-viewing TNE. A 5F NBD catheter was placed into the bile duct.
Main Outcome Measurement: The efficacy and safety of this technique.

Results: The transnasal insertion of TNE was feasible in all patients, and none had epistaxis. Abdominal pain,
fever, and jaundice were improved at 24 hours after the procedure in the majority of patients. The mean pro-
cedural time was 18.1 minutes. One patient pulled out the NBD catheter. None of the patients died. TNE-NBD
was achieved in 19 patients (95%).

Limitations: Maneuverability of the TNE, limited to patients with a previous ES or the placement of an SEMS.

Conclusions: NBD that uses TNE may be a useful and novel technique for the treatment of acute cholangitis in

patients with previous ES. (Gastrointest Endosc 2008;68:84-90.)

At the present time, endoscopic drainage should be
considered the drainage technique of first choice for acute
cholangitis."> Endoscopic nasobiliary drainage (NBD) for
treatment of acute cholangitis is an accepted method.®”’
Recently, ultrathin transnasal videoendoscopy (TNE) was
developed for various GI conditions.®® TNE is less invasive
for patients who are critically ill, it is less stressful to
patients, and also has limited hemodynamic effects com-
pared with the transoral videoendoscope.'” Apart from

Abbreviations: ES, endoscopic sphincterotomy; NBD, nasobiliary
drainage; SEMS, selfexpandable metallic stent; TNE, transnasal
videoendoscopy.
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its main purpose, some endoscopists describe unique re-
ports about another indication of TNE for nasoenteral
feeding tubes or the conversion from an orobiliary to a na-
sobiliary tube."™*? In this study, we evaluated the efficacy
and safety of 1-step TNE-NBD for the treatment of acute
cholangitis in patients who had previously undergone an
endoscopic sphincterotomy (ES). This is the first report,
to our knowledge, on NBD with TNE for the treatment
of acute cholangitis.

PATIENTS AND METHODS

Patients
Between January 2006 and February 2007, at Tokyo Med-
ical University Hospital, 20 patients who had previously
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Figure 1. The complete TNE instrument, with the catheter and
guidewire.

undergone an ES and who were being seen for acute chol-
angitis that required endoscopic biliary drainage were
enrolled in this study. The diagnosis of acute cholangitis
was based on the presence of clinical (fever, leukocytosis,
and abdominal pain) and radiographic (dilated bile duct
by biliary obstruction) findings. Emergency biliary drainage
was performed if any of the following conditions were pres-
ent in addition to suspected cholangitis: (1) fever (temper-
ature >39°C), (2) septic shock (systolic blood pressure
<90 mm Hg), (3) increasing abdominal pain with clinical
evidence of peritoneal inflammation (right upper quadrant
pain with guarding on palpation), and (4) an impaired level
of consciousness on admission. In patients without these
features, endoscopic biliary drainage was performed only
if the patient did not improve within 24 hours of conserva-
tive management (fever and leukocytosis). All patients were
treated with intravenous antibiotics. Exclusion criteria were
intact major duodenal papilla; a prior Roux-en-Y or Billroth
II gastrojejunostomy; or ear, nose, and throat surgery. Writ-
ten informed consent for the procedures and treatment
were obtained from all patients or, in the case of impaired
consciousness, their family This study was approved by
the institutional review board of our institution.

TNE-NBD procedure

ERCP was performed with a commercially available
transnasal endoscope (front viewing, working length
1.100 mm; field of view 120°; outer diameter 5.9 mm; work-
ing channel 2.0 mm, tip deflection 210° up, 90° down, and
1007 left and right) (FF-470N5; Fujinon Toshiba ES Systems
Co, Ltd, Tokyo, Japan) (Fig. 1). The TNE-NBD procedure
was performed by an experienced endoscopist (T.I.) with
experience with TNE and ERCE Before the TNE, each nasal
cavity is sprayed with 0.05% naphazoline nitrate for vaso-
constriction and then sprayed with 4% lidocaine solution,
and the oropharynx is sprayed with 8% lidocaine solution
as a topical anesthesia. Endoscopic procedures took place
with the patient under sedation with flunitrazepam, if avail-
able. The patient was placed in a prone position. The TNE
endoscope was inserted under direct vision through the

Capsule Summary
What is already known on this topic

« Endoscopic nasobiliary drainage (NBD) is an accepted
treatment of acute cholangitis.

» Transnasal videoendoscopy (TNE) is less invasive, less
stressful, and has limited hemodynamic effects compared
with transoral videoendoscopy.

What this study adds to our knowledge

* In 20 patients with acute cholangitis and a previous
endoscopic sphincterotomy, endoscopic NBD via TNE
improved pain, fever, and jaundice within 24 hours for
most patients.

most patent nostril to the pharynx. If insertion was not
possible, then the other nostril was tried. The endoscope
was advanced into the first and second portions of the
duodenum. After confirming the major duodenal papilla.
the tip of the endoscope was pressed against the orifice
of the bile duct at a raised angle of the endoscope to in-
sert a thin cannula (PR-110Q; Olympus Medical Systems,
Tokyo, Japan) to perform a cholangiography. The catheter
was expected to come out at the 6-0o’clock position on the
video display. After deep cannulation of the catheter into
the common duct, a 0.018-inch stiff-type guidewire (Path-
finder; Boston Scientific Japan, Tokyo, Japan) was ad-
vanced into the right or left intrahepatic bile duct. When
deep cannulation was difficult, a 0.025-inch Radifocus
guidewire (Terumo Co, Ltd, Tokyo, Japan) was used. For
patients with an indwelling self-expandable metallic stent
(SEMS), insertion of the tip of the endoscope into the
SEMS was attempted. When the orifice of the bile duct
could not be confirmed by the standard method, the
endoscope was advanced to the third portion of the duo-
denum, the tip of the endoscope was then rotated in a ret-
roflexed position, and the papilla was confirmed while
pulling back the tip, and then the catheter was inserted,
When more than 30 minutes was needed for cannulatior.
into the bile duct after endoscope insertion, the TNE-NBD
procedure was discontinued, and ERCP with a side-view-
ing duodenoscope in a standard manner was performed.
If bile was sufficiently aspirated, then injection of contrast
medium was avoided to prevent further contamination of
the biliary tree. A SF straight-tip NBD catheter (ENBD-5-
NAG; Cook Endoscopy Inc, Winston-Salem, NC) was
then placed after the guidewire. Immediately after NBD
catheter placement, in the ERCP room, bile was first aspi-
rated, without irrigating with saline solution. After biliary
drainage, the amount and characteristics of discharge
from the NBD catheter were carefully observed every 8
hours. If a blockage of the NBD catheter was suspected,
then a chief physician attempted to aspirate bile first,
before irrigating with saline solution.
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TABLE 1. Characteristics of patients who were
undergoing an emergency TNE-NBD
Sex (M/F) 9/
Mean +5D age (y) (range) 672 + 11.0 (43-87)
Laboratory values, mean (range)
WBC (x10%/pL) 11.2 (5.8-19.8)
Alanine transaminase (U/L) 278 (98-963)
Aspartate transaminase (U/L)

Alkaline phosphatase (U/L)

232 (81-1472)
795 (416-2153)

Gamma glutamyl 538 (191-1843)

transpeptidase (U/L)
Bilirubin (mg/L) 5.64 (4.88-12.93)

Clinical presentation (no. [%])

RUQ or epigastric pain 19 (95)

Fever 16 (80)

Jaundice 15 (75)

Hypotension 3(15)

Peritonism 2 (10)

Etiology

Common bile duct stones 10
Pancreatic carcinoma 8
Chronic pancreatitis 1

Postoperative biliary stricture 1

Previous gastrectomy: 1

Billroth | reconstruction

Previous SEMS placement, 8 (40)

no. (%)

WBC, White blood cell count; RUQ, right upper quadrant.

The patients were closely observed for evidence of
procedure-related complications. Clinical improvement
was defined as the normalization of fever, leukocytosis,
hypotension, peritonitis, and altered sensorium and renal
functions. Peripheral blood and biochemical tests were
performed before the ERCP and then on days 1, 3, and
7 after the ERCP, or more often if indicated. After clinical
improvement, a second ERCP in a standard manner was
performed. Primary outcome measures included compli-
cations related to the ERCP and the clinical outcome.

RESULTS

The characteristics of the patients who were undergo-
ing an emergency TNE-NBD are summarized in Table 1.
A TNE was feasible in all patients, and none had epistaxis.
Conscious sedation was not used in 6 patients (30%) for

TABLE 2. Results of an emergency TNE-NBD

Success rate, no. patients (%) 19/20 (95)
Mode of sedation
Conscious sedation 14
No sedation 6

Mean procedure time (min) 18.1 (range 9.5-31.2)

Clinical progress 24 h after
TNE-NBD, no. patients (%)

Pain improved 19/19 (100)
Fever improved 15/16 (94.7)
Jaundice improved 12/15 (80.0)
Complications after TNE-NBD, 1=
no. patients
Blood culture, no. patients (%)
Positive 8 (40)
Negative 12 (60)
Color of bile, no. patients (%)
Purulent 9 (45)
Turbid 11 (55)

*The patient pulled out the catheter.

a number of reasons (eg, refusing administration of flu-
rnitorazepam or a history of an adverse reaction to fluni-
trazepam) in 4 patients and 2 patients who were
critically ill, respectively. Among the 6 unsedated patients,
there was slight nasal pain in 2, but no vasovagal reaction
occurred in any patient. All patients agreed that they
would undergo all procedures from transnasal insertion
of TNE endoscope to placement of the NBD catheter
again if necessary.

TNE-NBD was achieved in 19 patients (95%) (Table 2).
The mean procedural time was 18.1 minutes. In one
patient, in whom an SEMS had previously been placed,
TNE-NBD failed, because cannulation was difficult because
of the duodenal stump protruding by 2 cm. This patient im-
mediately underwent NBD by using a conventional duode-
noscope. Abdominal pain, fever, and jaundice were
improved at 24 hours after the ERCP in the majority of pa-
tients (Table 2). One patient pulled the NBD catheter out
on the second day after TNE-NBD. This patient underwent
a second ERCP by using conventional duodenoscopy to
treat the cholangitis. The mean (+SD) duration of drainage
was 6.3 & 2.8 days (range 2-14 days). There were no fatalities.

The direct papillary approach by using the bend of the
endoscope in the second portion was possible in 6 of 8 and
9 of 12 patients with and without an indwelling SEMS, re-
spectively. In 4 patients without an indwelling SEMS, the or-
ifice of the bile duct after an ES could be clearly observed
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Figure 2. A, Thin catheter was inserted into the bile duct. B, Cholangiogram showed bile-duct stones. C, Infectious dirty bile flows after insertion of
guidewire into the bile duct. D, 5F nasobiliary drainage tube was placed into the bile duct. (A-D are all from the same case.)

(Video 1, available online at www.giejournal.org), and can-
nulation was possible under direct observation (Fig. 2A).
In the other 4 patients, the orifice could not be clearly
observed, but cholangiography was possible by pressing
the catheter tip against the orifice, and deep cannulation
was subsequently performed by using the Radiofocus
guidewire. In the 6 patients with a SEMS, the tip of
the endoscope was directly inserted into the distal side

of the SEMS (Fig. 3) (Video 2, available online at

£

www.giejournal.org). For the 4 patients in whom direct
cannulation into the bile-duct orifice in the second
portion was not possible, the endoscope was rotated in
a retroflexed position in the part, and
cannulation was performed (Fig. 4). The insertion of
a 5F NBD catheter into the bile duct was possible in
all 19 patients in whom duodenal cannulation was
achieved (Fig. 2B to D). The endoscope could be
removed without complications in all patients. Bile

transverse
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Figure 3. A cholangiogram, showing obstruction of the stent.

aspirated immediately after NBD catheter fixation was
purulent in 9 and turbid (Fig. 2C) in 11 patients (Table 2).
A bile culture was positive in 8 patients.

The primary disease was treated by an elective ERCP
after the remission of cholangitis in all patients. Stones
were cleared from the bile duct in 10 patients (100%).
In 8 patients with an SEMS obstruction from food impac-
tion or debris, the SEMS was removed and replaced with
a new one in 2 patients, and the stent was cleaned by
using a basket or balloon catheter in the other 6 patients.
In one patient with chronic pancreatitis and postoperative
bile-duct stenosis, a 10F plastic stent was placed, and the
patient was discharged.

DISCUSSION

In this preliminary study that used TNE for the place-
ment of the NBD catheter, we demonstrated that TNE-
BD was safe and feasible in patients with acute cholangitis
who had a history of a prior ES or a SEMS placement,
although all but 2 patients were not critically ill and could
have undergone a regular ERCP We think that TNE for an
ERCP showed certain advantages: patients, especially

Figure 4. The catheter was inserted by rotating the endoscope tip.

patients who were critically ill, did not require sedation,
although the ERCP procedure without sedation is not nec-
essarily applicable in North America, where sedation is
normal, and TNE is not particularly popular. It may be
cumbersome to convert from an orobiliary to a nasobiliary
tube after the endoscope is withdrawn. Furthermore, the
endoscopist may be at risk of infectious diseases because
of penetration of the skin from biting; the patients may
suffer complications that result from the blind passage
of a finger or a forceps into the posterior pharynx.'* To
avoid these unnecessary risks, a 1-step method that uses
TNE-NBD has advantages. Moreover, although the pa-
tients were placed in the prone position in this study,
one of the possible advantages of this technique would
be the ability to do NBD at the bedside, with little or no
manipulation of the patient and as little sedation as possi-
ble. It is possible to perform the technique with the
patients supine and unsedated.

TNE has some disadvantages. Adverse effects of TNE are
rare; the incidences of adverse effects range from 1.5% to
22.6%.%"° The most common adverse effect is a difficult
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nasal insertion. Dumortier et al’ reported that failures with
TNE were more likely to occur in young women who had
a TNE with instruments larger than 5.9 mm. In our study,
a TNE was successful in all patients, but no inference
could be made because of the small sample size. With re-
gard to adverse effects, slight nasal pain was noted in
33% of the unsedated patients, but no epistaxis or vaso-
vagal reaction occurred in any patient. Furthermore, all
unsedated patients tolerated the TNE-NBD procedure.
Further investigation with a large number of patients is
necessary, and the development, in the near future, of
more flexible and smaller endoscopes may overcome
the adverse effects of transnasal insertion. However, the
projected population that this technique would benefit
is very small. Theoretically, it would be appropriate for
patients who have cholangitis with a prior ES and who
are too ill to consider conscious sedation. Otherwise,
conventional endoscopic treatment would be preferable.
This study should perhaps be followed by another study
that looks specifically at this population.

Cannulation succeeded in 19 of the 20 patients, even
though the TNE endoscope was front viewing, for which
2 reasons are considered. One reason is that the short
and strong bend of TNE enabled us to increase not only
the success rate of cannulation but also the insertion force
of the NBD catheter by tightly pressing the endoscope tip
against the orifice of the papilla. The second reason is that
we limited the participants to the patients without intact
papilla, such as the patients who received an ES or
SEMS, because cannulation into the intact papilla by using
commercially available TNE is still expected to be difficult
and may increase the risk of pancreatitis. Interestingly, in
addition to cannulation, observation of the orifice of the
bile duct was possible in some cases after an ES. Fur-
thermore, because the insertion of the endoscope tip
into the distal side of SEMS is easy in cases of SEMS,
TNE-NBD can be performed comparatively easily. How-
ever, it should be kept in mind that cannulation may
not be possible when the duodenal stump of the SEMS
is long, even though the bend of the endoscope tip is
maximum and is performed by endoscopists skilled in
the procedure.

If the major papilla is looked up at from below with
a short endoscope, then, theoretically, deep cannulation
to the bile duct with the catheter is easier than looking
down on it with a long endoscope. However, even with
a maximum up angulation, the tip of the endoscope usu-
ally cannot be turned up in the duodenal lumen, because
the curve angle of the TNE is too large. Therefore, at full
angulation, the endoscope should be rotated along its axis
into the third portion of the duodenum and then re-
turned to the original position (Fig. 4). This avoids the en-
doscope catching on the inferior duodenum angle, and
when the inferior duodenum angle is overcome, then
the papilla must be located. Naturally, this operation is
slightly complicated. There may be a strong insertion re-

sistance to propel the SF NBD catheter through the work-
ing channel, because the tip of the endoscope is angulated
so steeply. However, the merit of the long endoscope is
not needing much power to advance the NBD catheter
by tightly pressing the endoscope tip against the orifice
of the papilla. The demerit is that there is some trouble
in performing deep cannulation with a guidewire into
the bile duct. Therefore, we think that the long endo-
scope position is better than the short endoscope for
the TNE-NBD procedure.

Essentially, there are 2 endoscopic techniques for
biliary decompression: NBD or an indwelling stent. Two
prospective randomized studies demonstrated that endo-
scopic biliary decompression, whether by the NBD cathe-
ter or an indwelling stent, is an effective treatment for
acute cholangitis.>” Although NBD catheters are at risk
of kinking and of being pulled out by the patients, the
advantages of NBD are that it facilitates follow-up cholan-
giography;, it can be used for the chemical dissolution of
gallstones and for the sampling of bile for bacterial cul-
ture, and its patency can be maintained via lavage. In sev-
eral studies on NBD for patients with acute cholangitis,
stent diameters used were more than 6.5F. In the present
study, because the diameter of the working channel was
2 mm, we could only use the 5F NBD catheter. Although
it cannot be denied that this study included patients in
whom biliary ductal clearance and drainage may have
been possible with 1 session when using the conventional
approach, the SF NBD catheter was effective for the
treatment of acute cholangitis because of our thorough
attention to drainage. However, we think that a 5F small
catheter may not consistently provide adequate drainage,
especially in the presence of purulent bile. Therefore,
TNE-NBD is not a primary method of choice but is an
alternative in severe cholangitis when conventional ERCP
may not be possible in patients considered at high risk
for sedation. Moreover, in the present study, because we
used concomitant antibiotic drugs, we cannot determine
exactly the extent to which clinical improvement
depended on TNE-NBD or antibiotics. Nevertheless, we
believe that TNE-NBD contributes to the clinical improve-
ment, if drainage is sufficiently maintained.

In conclusion, although further cases should be accu-
mulated and the cases in which TNE-NBD is indicated
are limited, NBD with TNE may be a useful and novel tech-
nique for the treatment of acute cholangitis in patients
who have undergone ES.
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These procedures are performed before inserting the endoscope
into the esophagus. Chromoendoscopy using Lugol solution
should not be performed in the pharynx during routine exami-
nations because of the risk of aspiration and severe mucosal irri-
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tation. Instead, Lugol solution should only be used for; proce-
dures that are performed under general anesthesia.

Experience in detecting pharyngeal cancer
v

We screened, for second primary pharyngeal cancer using NBI
endoscopy with magnification between April and October 2005
in 91 patients with esophageal SCC who had undergone surgery
and]or chemoradiotherapy at the National Cancer Center Hospi-

Fig. 1-4 Swﬂﬂdaliwpophuylma!cm ldermedlsasllghtlyelewtedlesion(ﬂ-h 10nm)lrltheleﬁ ’

 tures as superficial
phlryngeal cancer in
 the demarcated

E. brownish area.

sinus was revealed to be squamous cell

tal/in Tokyo 'I'he detection rate was 10% for superficial pharyn-
geal cancer with an average lesion size of appraximately 15 mm
in diameter [26]. Although only patients who had received pre-
vious treatment for esophageal SCC were included in this study,
these results are similar to research data obtained from esopha-
geal SCC patients before treatment [27]. Otolaryngologists spe-
cializing in laryngoscopy have also reported on the use of NBI
for inspection of oropharyngeal and hypopharyngeal sites by
NBL. A total of six superficial lesions in six of 217 patients with
esophageal cancer were identified by laryngoscopy with NBI,
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OBIJECTIVES:

Colonoscopy is considered the gold standard for the detection of colorectal polyps; however, polyps

can be missed with conventional white light (WL) colonoscopy. The aim of this pilot study was to
evaluate whether a newly developed autofluorescence Imaglng (AFI) system can detect more

colorectal polyps than WL.
METHODS:

A modified back-to-back colonoscopy using AFl and WL was conducted for 167 patients in the

right-sided colon including cecum, ascending and transverse colon by a single experienced
colonoscopist. The patient was randomized to undergo the first colonoscopy with either AFI or WL
(group A: AFI-WL, group B: WL-AFI). The time needed for both insertion and examination for
withdrawal and all lesions detected in the right-sided colon were recorded.

RESULTS:

Eighty-three patients were randomized to group A and 84 to group B. The total number of polyps

detected by AFl and WL colonoscopy was 100 and 73, respectively. The miss rate for all polyps with
AFI| (30%) was significantly less than that with WL (49%) (P = 0.01).

CONCLUSIONS: AFI detects more polyps in the right-sided colon compared to WL colonoscopy.

(Am J Gastroenterol 2008;103:1926-1932)

INTRODUCTION

Colorectal cancer is one of the most common cancers in the
world. Early detection and removal of colorectal adenomas
have been shown to be the most effective way of colorectal
cancer prevention (1, 2). Colonoscopy is considered the gold
standard for detection and treatment of colorectal polyps,
however, some polyps can be missed during routine colono-
scopies. According to the results of back-to-back colono-
scopies by Rex ef al., the miss rate for adenomas >1 cm
was 6%, for adenomas 69 mm was 13%, and for adenomas
<5 mm was 27%, respectively (3). Furthermore, there was
a trend toward right-sided colorectal adenomas being missed
more often than left-sided ones (27% vs 21%). As missing
adenomas or cancers during colonoscopy would result in in-
creasing the need of surgery and death from colorectal can-
cers, attempts to reduce this kind of miss rate include pan-

colonic dye spraying (4, 5), wide angle colonoscopy (6, 7) or
cap-fitted colonoscopy (8).

On the other hand, a new prototype of endoscopic aut-
ofluorescence imaging (AFT) system has been developed (9).
AFI produces real-time pseudo-color images to identify gas-
trointestinal malignancies (10-13) as well as malignancies of
larynx, cervix, lung, and bladder. During AFI colonoscopy,
non-neoplastic lesion appears green, while neoplastic le-
sion has a magenta (reddish purple) image (14, 15). The
usefulness of AFI for differential diagnosis between neo-
plastic and non-neoplastic lesions has been reported (16—
21); however, its effectiveness, measured as frequency of
detection of colorectal polyps in comparison to conven-
tional white light colonoscopy (WL), has not been investi-
gated enough (22). We therefore conducted this pilot study
to evaluate whether AFI ean detect more colorectal polyps
than WL.
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METHODS

Patients

Between June and October 2006, consecutive patients who
underwent total colonoscopy using a colonoscope with AFI
function were considered eligible for inclusion in the study.
This study was conducted prospectively, and our institutional
review board approved the study protocol. Written informed
consent for examination and treatment were obtained from
all of the studied patients prior to the procedures. Patients
with previously detected polyps or with a history of surgi-
cal resection of the proximal colon (cecum, ascending colon
and transverse colon) were excluded from this study. Patients
with inflammatory bowel disease (IBD), familial adenoma-
tous polyposis (FAP), or hereditary nonpolyposis colorec-
tal cancer (HNPCC) were also considered ineligible for the
study.

Autofluorescence Imaging System (AFI)

The prototype autofluorescence imaging system used in
this study (AFI; Olympus Medical Systems Corp., Tokyo,
Japan) has a sequential light source (XCLV-260HP) and a
high-resolution videoendoscope (XCF-H240FZI) and XCV-
260HP video system. AFI equipped two CCDs: One for high-
resolution white-light observation and another for autofluo-
rescence observation on the tip of the scope, and they could
be easily switched by pushing a button on the scope handle.
As shown in Figure 1, AFI composes real-time images from
pseudo-colors of autofluorescence (excitation: 390-470 nm,
detection: 500-630 nm) and green reflection (G’: 540-560
nm) by sequential method in order to represent clear im-
age profiles and to distinguish reduction of autofluorescence
by tumor from that by hemoglobin. Furthermore, this AFI
videoendoscope is equipped with an accessory channel with
an internal diameter of 3.2 mm. The outer diameter of the
distal tip of this AFI videoscope is 14.8 mm and also has the
function of variable stiffness and magnification (up to x75
under the WL image).

Endoscopic Procedure
All patients were prepared for colonoscopy by ingesting 2-3
liters of polyethylene glycol-electrolyte solution on the same-

G- 540-560nm

O—
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daymorning. Scopolamine butylbromide (10 mg) was admin-
istered intravenously to avoid bowel movement prior to exam-
ination for the patients with no contraindication to the use of
this agent. Quality of bowel preparation was assessed by the
examiner as follows: (2) excellent (near 100% mucosal visu-
alization following suction of fluid residue), (b) good (near
90% mucosal visualization), (c) fair (less than 90% mucosal
visualization). Colonoscopic examinations were performed
in a modified back-to-back fashion, using WL and AFI in
the right-sided colon including cecum, ascending colon, and
transverse colon by a single experienced colonoscopist hav-
ing performed more than 10,000 colonoscopies. Each patient
was randomized in one of the following two groups with a
computer-generated random number list; group A: after ce-
cal insertion by WL, the colonoscope was withdrawn from
the cecum to the splenic flexure with AFI mode, and then re-
withdrawing the colonoscope with WL from the cecum to the
splenic flexure after reinsertion of the scope to the cecum by
WL (AFI-WL); group B: withdrawing the colonoscope in the
inverse order of group A (first WL and then AFI; WL-AFI).

All lesions detected during either examination of AFI or
WL were removed endoscopically and sent for histological
evaluation without exception. All lesions identified on the
second examination were considered as lesions missed by
the first examination. The location of each lesion was defined
according to landmarks including hepatic flexure and splenic
flexure. The size of the lesions was estimated using open
endoscopic biopsy forceps.

Histopathological Evaluation

Resected specimens were immediately fixed in 10%
buffered formalin solution and subsequently stained with
hematoxylin-eosin. Experienced gastrointestinal patholo-
gists who were completely blinded to each endoscopic di-
agnosis evaluated all pathological specimens. Histological
diagnoses were determined according to the World Health
Organization (WHO) criteria (23).

Statistical Analysis

This study was mainly designed to demonstrate that the
colonoscope with AFI has a different reliability than with
WL for polyp detection. The design of the study included
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Figure 1. Autofluorescence Imaging (AFI) System.
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two independent groups; group A underwent colonoscopy
with WL after colonoscopy with AFI, and group B under-
went colonoscopy with AFI after colonoscopy with WL.
Nominal and ordinal variables are expressed with frequen-
cies and percentages. Continuous variables are expressed
with means and standard deviations. The comparisons of
proportions of detected polyps between both groups A (AFI-
WL) and B (WL-AFI) in the second exam was carried out
with the Kruskal-Wallis test for singly ordered 2 x 2 table
(based on x? distribution with 1 degree of freedom). Pro-
portions between groups on sex, indication for colonoscopy,
bowel preparation, location and macroscopic type, size of
the lesion, and histopathology were compared with x? test
or Fisher’s exact test as appropriate. Statistical analysis was
conducted with SPSS V. (Chicago, IL), StatXact v. 5.0.3 (Cy-
tel Co., MA), and Statistica v. 5.5 (Tulsa, OK). All statistical
tests were 2-sided and significance was defined as P < 0.05.

RESULTS

Patient Characteristics and Bowel Preparation

A total of 167 patients were enrolled in this study. The
167 patients included 107 (64%) men, and the mean age
was 62.2 + 9.8 yr. The indications for colonoscopy were
polyp surveillance (N = 78), screening (N = 76), abdominal
pain/constipation (N = 7), and fecal occult blood test positive
(N = 6). The bowel preparation was described as excellent
or good in 139 cases (83%) and fair in 28 (17%) (Table 1).

Detected Lesions

Total number of detected and removed lesions by AFI and WL
colonoscopy was 100 and 73, respectively. The miss propor-
tion for all polyps with AFI (30%) was significantly less than
the miss proportion with WL (49%) (P = 0.01). Among all
detected polyps, the number of neoplastic lesions detected
by AFI and WL colonoscopy was 92 and 69, respectively.
Among 66 neoplastic lesions, which were diagnosed in group

Table 1. Patient Characteristics and Indications for Colonoscopy

Group A Group B
(AFI-WL) (WL-AFI)
(N = 83) (N = 84)
Male sex no. (%) 58 (70) 49 (58)
Age" (yr) 6224102 622+95
Indication for
colonoscopy no. (%)
Polyps surveillance 42 (51) 36 (43)
Screening 35 (42) 41 (49)
Abdominal pain/constipation 2(2) 5(6)
FOBT! (+) 4(5) 2(2)
Bowel preparation no. (%)
Excellent 18 (22) 23 (27)
Good 49 (59) 49 (58)
Fair 16 (19) 12 (14)

*Data presented with mean + SD.
tFecal occult blood test.

A, 47 (71%) lesions were detected at the first AFT withdrawal
technique (Fig. 2). In contrast, in group B (among 95 neo-
plastic lesions), only 50 (53%) lesions were recognized at the
first WL withdrawal technique, and 45 (47%) lesions were
detected by the second AFI examination. Significantly more
neoplastic lesions were missed by WL compared with AFI
system (P = 0.02) (Tables 2 and 3).

Characteristics of the Missed Lesions

Characteristics of the missed neoplastic lesions by AFI and
WL colonoscopy were flat elevated: 14 (74%) and 39 (87%),
small (<5 mm): 18 (95%) and 41 (91%) and low-grade
dysplasia (LGD): 19 (100%) and 45 (100%), respectively
(Table 4).

DISCUSSION

In this pilot study, we investigated the utility of a prototype
Olympus AFI videoendoscopy system on miss rates during
colonoscopy and the efficiency of colonoscopic withdrawal.
Based on the results of our study, AFI videoendoscopy system
is useful for the detection of colorectal adenomas in the right-
sided colon compared to WL conventional colonoscopy. The
largest advantage of this system may prove to be the ability
to perform faster and more efficient examination without the
need for additional attachments to the endoscope and without
the time and cost required for dye spraying or infusion. Even
though this system is not available in the United States yet,
we think it will be available in the near future.

According to the National Polyp Study (NPS), the inci-
dence of colorectal cancer was decreased by endoscopic in-
tervention. In brief, polypectomy during routine colonoscopy
has been shown to prevent the development of colorectal can-
cer, compared with the incidence of it in reference groups.
Therefore, colonoscopy is considered as a gold standard for
detection and treatment of colorectal adenomas, however,
the conventional colonoscopic technique during withdrawal,
even if very careful, cannot detect all lesions, especially flat
and small depressed ones.

Endoscopic imaging techniques aimed at early detection
of colorectal cancer and its precursors have been developed
over the last decade. Techniques that improve the detection of
mucosal irregularities, such as pancolonic chromoendoscopy,
narrow band imaging (NBI), high-resolution imaging, and
AFI, have been applied in a variety of clinical situations to
enhance the detection of flat and depressed lesions or to en-
able histopathological diagnosis.

Many authors have reported that chromoendoscopy is help-
ful for the detection and detailed morphological assessment
of flat and depressed colorectal lesions (24-31). Pancolonic
chromoscopy using an indigo carmine (IC) diffusion dur-
ing withdrawal from the cecum, which highlighted subtle
mucosal irregularities, has been reported to significantly in-
crease the detection of diminutive, flat neoplastic lesions in
the right colon. However, the withdrawal time for the IC
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Figure 2. (A4) A 64-year-old man who enrolled in this study and classified into Group A was referred with positive fecal occult blood test. The
lesion was detected in the transverse colon at first AFI examination. (B) AFI image revealed a magenta-colored flat elevated lesion, which
was macroscopically diagnosed as laterally spreading tumor, non-granular type (LST-NG). The size of the lesion was 20 mm in diameter.
(C) Conventional (WL) image. (D) Chromoendoscopy image (indigo carmine). (£) Magnifying view (crystal-violet); Non-invasive (Kudo’s
type IIIs and IIIL pit) pattern. The final endoscopic diagnosis was HGD without submucosal invasion. We performed endoscopic submucosal
dissection (ESD) using B-knife. The final histopathological diagnosis was HGD (intramucosal carcinoma).
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Table 2. Detected Lesions in Each Group

Grou%&ﬁ =(ASgI)-W'L) Group B ng-AFI)

P

Total number

of lesions (%)

First exam AFI 50 (70) WL  52(51) 0.01

Second exam WL 21 (30) AFI  50(49)
Neoplastic

lesions (%)

First exam AFI 47(71) WL  50(53) 002

Second exam WL 19 (29) AFI  45(47)
Non-neoplastic

lesions no. (%)

First exam AFI 3 (60) WL 2(29) 028

Second exam WL 2 (40) AFI 5(71)

dye spray group was almost twice as long as for the control
group (4).

Another technology recently demonstrated to be effective
for detecting neoplastic lesions is NBI. The NBI system has
been shown to be helpful in visualizing such lesions by im-
proving contrast and is considered to be a new type of op-
tical/digital chromoendoscopy (32, 33). In particular, mag-
nification using NBI colonoscopy for the observation of the
presence of “meshed brown capillary vessels” is extremely
useful for distinguishing between neoplastic and non-
neoplastic lesions without any dye solution. Regarding polyp
detection, however, it is controversial at this moment (34).
Furthermore, during NBI colonoscopy examinations, intesti-
nal fluid was seen as being reddish in color similar to blood.
Therefore, proper bowel preparation is one of the limitations
when using this system.

Meanwhile, the feasibility of AFI system use for gastroin-
testinal (GI) screening and surveillance has not been clari-
fied previously. In 2005, Nakaniwa et al. (14) developed and
reported a new AFI videoscope system. Images acquired by
this new AFI system provided better brightness than old fiber-
scopic images. From this report, the sensitivity and specificity
of differentiating adenomatous and hyperplastic polyps were

Table 3. Clinicopathologic Characteristics of Lesions Detected by
AFI and WL Colonoscopy

AFI WL P
No. of lesions 100 73
Location no. (%)
Cecum 9(9) 8 (11) 031
Ascending 37 (37) 19-(26)
Transverse 54 (54) 46 (63)
Macroscopic type no. (%)
Polypoid 23 (23) 26 (36) 0.07
Flat elevated 77(77) 47 (64)
Size no. (%)
0-5 mm 84 (84) 53 (73) 0.19
6-10 mm 10 (10) 12 (16)
> 11 mm 6(6) 8(11)
Histopathology no. (%)
Neoplastic LGD 85 (85) 63 (86) 0.92
HGD 6(6) 5(7)
Inv.ca 1(1) 1(1)
Non-neoplastic 8(8) 4(5)

Table 4. Characteristics of the Missed Neoplastic Lesions by AFI
and WL Colonoscopy

AFI WL P
No. of lesions 19 45
Location no. (%)
Cecum 3 (16) 2(4) 0.13
Ascending 4(21) 19 (42)
Transverse 12 (63) 24 (54)
Macroscopic type no. (%)
Polypoid 5(26) 6(13) 0.21
_Flat elevated 14 (74) 39 (87)
Size no. (%)
0-5 mm 18 (95) 41 (91) 0.62
6-10mm 1(5) 409
Histopathology no. (%)
LGD 19 (100) 45 (100)

89% and 81%, respectively. However, there are few prospec-
tive studies that have attempted to clarify the usefulness of
the adenoma detection rate using AFI system.

In this study, a total of 173 lesions from 167 patients were
detected and removed endoscopically. Among these lesions,
the number of neoplastic lesion detected by AFI and WL
was 92 (92%) and 69 (95%), respectively. In contrast, the
number of non-neoplastic lesions recognized as a polyp and
removed by AFI and WL colonoscopy was only 8 (8%) and 4
(5%), respectively. The lesions we diagnosed and resected in
this study with AFI and WL systems were mostly neoplastic
ones. Consequently, our results evaluate the diagnostic yield
of adenomatous polyp detection. However, we consider fur-
ther investigation is necessary to evaluate the efficiency for
differential diagnosis with AFI system.

Diminutive flat elevated lesions are thought to be of lit-
tle clinical significance because such lesions, especially less
than 5 mm polyps, are low-grade dysplasia (LGD) in most
cases. Meanwhile, depressed lesions are considered to have a
high malignant potential compared to polypoid ones in sim-
ilar size (35-38). In this present study, all detected lesions’
macroscopic type was flat elevated or polypoid. Because of
low incidence, there were no depressed lesions in this study.
However, significantly more small and/or flat neoplastic le-
sions were detected by AFI compared with WL colonoscopy.
Therefore, AFI colonoscopy is considered to be a promising
modality to detect small depressed lesions.

There are several limitations in our study. First, we con-
ducted this study using a single experienced colonoscopist.
True, our data are precise, but it is uncertain whether it would
be available for all examiners. Therefore, additional multi-
center studies are necessary to clarify the usefulness of AFI
system for all colonoscopists. Another point worth mention-
ing is that our study was conducted within the limits of the
right colon. The higher prevalence of flat and diminutive le-
sions diagnosed in the right colon may be consistent with
Woolfson (39) and Hofstad’s (40) description. Furthermore,
a higher miss rate of detection has been reported in the right
colon compared to the left colon (3). Complete back-to-back
colonoscopy may be painful for patients under no sedation.



Therefore, we defined from the cecum to the splenic flex-
ure as the target area in our prospective study. In addition, it
is suggested that proper bowel preparation is indispensable
to achieve success to detect small colorectal lesions. In this
study, the bowel preparation was described as excellent or
good in 83% and adequate but imperfect in 17%.

In conclusion, AFI videoendoscopy system is useful for
the detection of right-sided colonic polyps, especially flat
and/or diminutive adenomatous lesions compared to conven-
tional (WL) colonoscopy. In the near future, multicenter tri-
als should be performed to validate the usefulness of this
system.
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STUDY HIGHLIGHTS
What Is Current Knowledge

® Polyps can be missed with conventional white light
(WL) colonoscopy.

e Efficacy of autofluorescence imaging (AFI) system is
unclear.

What Is New Here

e AFI detects more polyps, especially flat and diminu-
tive lesions, in the right-sided colon than conventional
(WL) colonoscopy.

® Prospective multicenter studies are necessary to vali-
date the usefulness of this system.
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Letters to the Editor

False-positive nonlifting sign
To the Editor:

We read with great interest the article by Han et al’
describing the influence of biopsy on the nonlifting sign
in submucosal invasive colorectal carcinoma (SICC).

We have previously performed similar research.” Two
hundred seventy-one colorectal neoplastic lesions, includ-
ing 38 SICCs, were evaluated prospectively, and the
presence or absence of the nonlifting sign and endoscopic
diagnosis of invasion depth were compared with histopath-
ologic findings. The proportion of sm1 cancers was 31.6%,
and 16 of the 38 SICCs (42.1%) showed the nonlifting
sign.3

In comparison with our results, the incidence of the non-
lifting sign reported by Han et al was low (19.7%), and the
proportion of sm1 cancers was high (47.4%). This discrep-
ancy may be explained by the fact that Han et al excluded
82 cases in which the nonlifting sign was not checked.
Such lesions, judged as sm2 or 3 cancers only on the basis
of endoscopic assessment, were highly suspected to show
the nonlifting sign.

In addition, we believe that intramucosal lesions, not
SICCs, should be evaluated to assess the influence of biopsy.
Intramucosal lesions with no history of biopsy rarely show
the nonlifting sign,* and therefore in this situation the
nonlifting sign can be explained by the influence of biopsy.
In our study, among the 31 intramucosal neoplastic lesions
that were subjected to biopsy before EMR, 2 (6.5%) showed
the nonlifting sign, whereas only 2 of 202 cases (1.0%) with-
out a history of biopsy did so (P = .03, unpublished data).
This significant difference confirmed the influence of
biopsy on the nonlifting sign.

Another reason for the discrepancy between the results
of the 2 series was the difference in certain aspects of the
histopathologic diagnosis. First, Han et al used a different
classification of sm depth depending on the method of
resection. Their sml cancer in surgically resected spe-

~ cimens could have been judged as sm2 if EMR had been

performed for it. Second, to assess the invasion depth of
SICCs accurately, we believe that resected specimens
should be stretched before fixing. The figures presented
by Han et al suggest that their handling of the specimens
was inappropriate for detailed histopathologic evaluation.
Finally, the condition of the muscularis mucosae requires
closer attention.” When the muscularis mucosae has
been destroyed, invasion depth should be measured
from the surface of the lesion. In the case shown by Han
et al in their Figure 2, the muscularis mucosae in the center
of the lesion was destroyed, and therefore we consider that
the invasion depth was more than 1000 pm, necessitating
classification as sm2.

The conclusion of our study was that the nonlifting sign
cannot reliably predict deeper cancer invasion in compari-
son with endoscopic diagnosis. For successful endoscopic

treatment, accurate endoscopic assessment without biopsy
is necessary to avoid a “false-positive nonlifting sign.”

Nozomu Kobayashi, MD
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Tokyo, Japan
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Yutaka Saito, MD, PhD
Takahisa Matsuda, MD
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Response:

We read the letter from Kobayashi et al discussing false-
positive nonlifting signs. We are pleased to receive their in-
teresting comments, and we agree that accurate endoscopic
assessment without biopsy is necessary to avoid false-posi-
tive nonlifting signs.

Our previous study showed that, among 76 patients with
submucosal invasive colorectal carcinomas (SICCs), the
incidence of nonlifting signs was 19.7% (15/76), and the
proportion of sm1 cancers was 47.4% (36/76)." In contrast,
Kobayashi et al’ reported that among 38 patients with
SICCs, the incidence of nonlifting signs was 42.1% (16/38)
and the proportion of sm1 cancers was 31.6% (12/38). While
the discrepancy between these sets of findings may have re-
sulted from the limitations of our retrospective study, other
researchers have reported results similar to ours. For exam-
ple, Ishiguro et al® reported that the proportion of sm1 can-
cers was 51.7% (31/60) and the incidence of nonlifting signs
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