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TECHNOLOGY STATUS EVALUATION REPORT

Ultrathin endoscopes
The American Society for Gastrointestinal Endoscopy
ASGE) Technology Committee provides reviews of existing,
ew, or emerging endoscopic technologies that have an im-
act on the practice of GI endoscopy. Evidence-based meth-
dology is used, performing a MEDLINE literature search to
dentify pertinent clinical studies on the topic and a MAUDE
U.S. Food and Drug Administration Center for Devices and
adiological Health) database search to identify the reported
omplications of a given technology. Both are supplemented
y accessing the “related articles” feature of PubMed and by
crutinizing pertinent references cited by the identified stud-
es. Controlled clinical trials are emphasized, but in many
ases, data from randomized, controlled trials are lacking.
n such cases, large case series, preliminary clinical studies,
nd expert opinions are used. Technical data are gathered
rom traditional and Web-based publications, proprietary
ublications, and informal communications with pertinent
endors.

Technology Status Evaluation Reports are drafted by 1
r 2 members of the ASGE Technology Committee, re-
iewed and edited by the committee as a whole, and
pproved by the Governing Board of the ASGE. When
nancial guidance is indicated, the most recent coding
ata and list prices at the time of publication are provided.
or this review, the MEDLINE database was searched
hrough September 2009 for articles related to ultrathin
ndoscopy by using the keywords “ultrathin endoscopy,”
ultraslim endoscope,” and “transnasal endoscopy.”

Technology Status Evaluation Reports are scientific re-
iews provided solely for educational and informational
urposes. Technology Status Evaluation Reports are not
ules and should not be construed as establishing a legal
tandard of care or as encouraging, advocating, requir-
ng, or discouraging any particular treatment or payment
or such treatment.

ACKGROUND

Narrow-caliber endoscopes were initially designed in
he 1970s for use in pediatric patients. Current ultrathin
UT) endoscopes are primarily videoendoscopes and
ave a shaft diameter of 6 mm or less, which allows

opyright © 2010 by the American Society for Gastrointestinal Endoscopy
016-5107/$36.00
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them to be passed through the nose or mouth. Use of an
UT endoscope to perform unsedated transnasal EGD
was first reported in 1994.1 Potential benefits of unse-
dated endoscopy include reduced risk of cardiopulmo-
nary complications, reduced recovery time and costs,
minimized time lost from work, and the convenience of
self-transportation.

TECHNICAL CONSIDERATIONS

UT endoscopes are similar in general design to standard
endoscopes, with a control section containing tip deflec-
tion dials, an air/water channel, and a suction/accessory
channel.2 A color image is generated by a charge coupled
device chip in the tip of the instrument. Some models have
advanced imaging features (eg, narrow-band imaging).
One manufacturer (Pentax, Montvale, NJ) offers a fiberop-
tic model. Most of the UT endoscopes are compatible with
a standard light source and processor. One model has a
portable processor and built-in light source for in-office
use (Vision Sciences, Orangeburg, NY). Commercially
available UT endoscopes are listed in Table 1.

Insertion tube (shaft) diameters range from 4.9 to 6 mm.
The accessory channel for most endoscopes is 2 mm and
allows passage of small-caliber instruments such as pedi-
atric biopsy forceps. Some models, especially those with
the smallest shafts, have 2-way (up and down) rather than
conventional 4-way tip deflection. Right-left angulation
with these endoscopes is achieved by applying torque to
the instrument shaft and activation of the up and down
deflection control. The working lengths of UT gastro-
scopes range from 1050 to 1100 mm. Some companies
offer 600- to 650-mm UT endoscopes designed for exam-
ination of the nasopharyngeal passages but also provide
the capacity to examine the esophagus. Similar to standard
GI endoscopes, the insertion tubes of most models have a
circular cross-sectional configuration. One manufacturer’s
device has an oval configuration (Vision Sciences). This
particular instrument has a disposable sheath that contains
the accessory channel so that none of the reusable portion
of the endoscope comes into contact with the patient.
None of the commercially available UT endoscopes have
high-definition video capture capabilities.

Unsedated transnasal endoscopy with UT endoscopes is
performed with the patient in the upright seated position or
in the left lateral decubitus position. Examiners may attempt
to have the patient identify the more patent side of the nose

by occluding each side separately. A focused history should

olume 71, No. 6 : 2010 GASTROINTESTINAL ENDOSCOPY 893



b
l
s
a
5
m
s
a
p
c

fl
p
m
n
h

Ultrathin endoscopes

8

e obtained to identify patients with a history of nasal prob-
ems, including recurrent epistaxis, nasal trauma, deviated
eptum, and history of allergy to topical anesthetics.3 Topical
nesthesia of the nasal passage is achieved by applying 2% to
% viscous lidocaine with a cotton applicator or catheter 10
inutes before the procedure.1,4,5 A vasoconstricting agent

uch as 0.002% naphazoline or 0.05% oxymetazoline is also
pplied to facilitate decongestion. Additionally, the posterior
harynx should be anesthetized with xylocaine or benzo-
aine spray.

The endoscope is lubricated and then passed along the
oor of the nasal cavity under direct visualization into the
osterior pharynx. Care should be taken to avoid sudden
ovements of the shaft to minimize pressure on the intra-
asal surfaces, which can be uncomfortable.3 With the

TABLE 1. Ultrathin endoscopes available in the U.S.

Model
Angulation

(deg)

Field of
view
(deg) Features

Olympus (Center Valley, Pa)

GIF-XP180N 210 up/90 down
100 left/100 right

120 NBI

GIF N180 210 up/120 down 120 NBI

PEF-V 180 up/130 down 120 N/A

Fujinon (Wayne, NJ)

EG-530N 210 up/90 down
100 left/100 right

120 FICE

EG-530NP 210 up/120 down 120 FICE

EG-270N5 210 up/120 down
100 left/100 right

120 N/A

Vision Sciences (Orangeburg, NJ)

TNE-5000 145 up/215 down 120 N/A 4
4

Pentax (Montvale, NJ)

EG 1580K 210 up/120 down 140 iSCAN*

EG 1690K 210 up/120 down
120 left/120 right

120 iSCAN

EG 1870K 210 up/120 down
120 right/120 left

140 iSCAN

EE 1580K 210 up/120 down 140 iSCAN

FG-16V 180 up/180 down
160 right/160 left

125 Fiberoptic

FICE, Fuji Intelligent Color Enhancement; N/A, not applicable; NBI, narrow-ban
*Pentax proprietary image enhancement.
ead flexed slightly forward, the patient is asked to swal-
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low. Once the instrument is beyond the upper esophageal
sphincter, endoscopy is performed in the standard fash-
ion. Per-oral procedures, with or without sedation, are
performed with the patient in the left lateral decubitus
position.

UT endoscopes have a brushable inner channel and are
reprocessed similarly to standard endoscopes. The model
with the disposable outer sheath does not require full
reprocessing because the reusable portion does not come
into contact with the patient. Users should follow
manufacturer-specific recommendations for reprocessing.

INDICATIONS AND EFFICACY

The indications for UT-EGD with or without sedation

diameter
mm)

Accessory
channel

diameter
(mm)

Working
length
(mm) Cost ($)

5.5 2 1100 30,000

4.9 2 1100 28,675

5.3 2 650 21,400

5.9 2 1100 26,800

4.9 2 1100 26,700

5.9 2 1100

(oval shaft)
(oval shaft)

1.5
2.1

650 25,000
Includes processor,

disposable endosheath
$40/each

5.1 2 1050 25,200

5.4 2 1100 26,500

6 2 1050 24,885

, 5.1 shaft 2 600 18,900

5.3 2 925 15,750

ing
Shaft
(

.7/5.4

.7/5.8

5.5 tip

d imag
are the same as for standard EGD. Unsedated transnasal
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T-EGD may be preferred in patients who do not want
edation or cannot tolerate it because of cardiopulmonary
isease, or in those who cannot tolerate the oral route.6

he UT endoscope is also useful when attempting to
raverse very narrow strictures in the GI tract that do not
llow passage of a standard-caliber endoscope.7

Several large studies have demonstrated that UT-EGD is
easible and well tolerated. In the largest series to date,
nvolving 1100 consecutive patients, unsedated transnasal
T-EGD was successful in 94%.8 Causes of failure in-
luded inability to pass the endoscope transnasally (63%),
atient refusal (19%), and nasal pain (18%). Factors asso-
iated with failed transnasal passage included female sex,
ge younger than 35 years, and larger endoscope diameter
5.9 mm vs 5.3 mm). The second portion of the duodenum
as not reached in 5 patients because of the inherent
exibility of the endoscope shaft. Another trial random-
zed 150 patients to transnasal UT-EGD, per-oral UT-EGD,
r conventional EGD, all with sedation only if required.9

ransnasal passage failed in 8%, but otherwise a complete
xamination was feasible in all patients. The transnasal
roup required sedation significantly less often than the
er-oral UT-EGD and the conventional EGD groups (6%,
8%, and 44%, respectively, P � .001). Another random-
zed trial of 139 patients found that complete EGD was
easible in 91% of patients via the transnasal route com-
ared with 98% with unsedated per-oral UT-EGD and 96%
ith unsedated conventional EGD.10 In a study of 611
atients undergoing transnasal esophagoscopy, the exam-

nation was successful in 97%.11 Taken together, these
tudies indicate that inability to pass the endoscope trans-
asally precludes 3% to 8% of examinations.

Most studies comparing patient tolerance of unsedated
T transnasal EGD and conventional EGD with or without
edation found higher patient tolerance rates in the trans-
asal group based on a visual analogue scale9,10,12-15 How-
ver, 2 comparative studies showed poorer overall toler-
nce for the transnasal procedure compared with sedated
onventional EGD.16,18 In a large randomized study, pain
uring insertion of the endoscope was reported signifi-
antly more often with the transnasal route, and gagging
as reported more often in the unsedated transnasal or
er-oral route compared with conventional sedated
GD.17 These findings highlight the necessity of thorough
opical anesthesia of the nose and pharynx.

Because of their smaller diameter, UT endoscopes can
e used for a number of less common indications. Trans-
asal endoscopy has been used to place percutaneous
astrostomy tubes with collapsible bumpers in patients
ith contraindications to oral passage of an endoscope

eg, recent oral surgery or malignancy).18 The UT endo-
cope can be passed through a mature gastrostomy tract to
acilitate placement of jejunal extensions of enteral feeding
ubes, thereby avoiding the need for oral intubation.19

hey have also been used to enable placement of enteral

tents without fluoroscopy,20 to evaluate the esophagus in

ww.giejournal.org V
patients with cancers of the head and neck,21 and to assist
in the placement of wireless pH monitoring devices.22 A
UT endoscope has been used to perform direct cholan-
gioscopy in 29 patients with biliary disease, all of whom
had previously undergone endoscopic sphincterotomy or
balloon dilation of the papilla. The UT endoscope was
passed over a wire (n � 11) or over a balloon catheter
(n � 21) if the wire-guided method failed. The balloon
was inflated in a branch of the intrahepatic ducts to anchor
the endoscope. Cholangioscopy was successful in 46%
with the wire-guided method and 96% with the balloon
method.23 ERCP has also been reported through a gastric
stoma with the UT endoscope.24

COMPARATIVE STUDIES

Older comparative studies using UT endoscopes found
inferior image quality compared with conventional
EGD.12,17 Recent studies have found UT-EGD to be fairly
equivalent in terms of diagnostic accuracy,10,25,26 although
some authors have concerns about the ability of the UT
endoscope to detect small malignant lesions.27,28

Two randomized trials compared unsedated UT-EGD
with conventional sedated standard EGD in the evaluation
of Barrett’s metaplasia (BM). In a randomized crossover
trial of 121 patients undergoing both UT-EGD and con-
ventional EGD for screening and surveillance of BM, UT-
EGD was found to have equivalent diagnostic accuracy for
the detection of BM and dysplasia, despite the smaller
tissue specimens obtained with the UT endoscope.25 A
smaller study of patients with known BM also found that
the biopsy specimens from UT-EGD were equivalent to
those obtained with standard biopsies in the capacity to
demonstrate BM and dysplasia.29

Unsedated UT-EGD is an attractive option for large-
scale screening for early gastric cancer in high-risk areas.
However, one study found the UT endoscope to be infe-
rior to the standard endoscope for the diagnosis of early
gastric cancer in 42 patients and noted that 6 lesions larger
than 20 mm could not be detected.27 Another study com-
pared UT-EGD with endoscopy with a high-resolution
endoscope (HRE) in an enriched population of 57 patients
with and without early gastric cancer, all of whom re-
ceived sedation for both procedures. The sensitivity of
UT-EGD was significantly lower than that with HRE for the
diagnosis of early neoplasia (58.5% vs 78%, P � .021). The
miss rate for neoplasia was most pronounced in the prox-
imal stomach for UT-EGD versus HRE (29% vs 7%, P �
.002).28

Transnasal UT-EGD was compared with standard EGD
in 15 patients with cirrhosis undergoing screening for
varices. The detection and grading of esophageal and
gastric varices were equivalent in the 2 procedures.30

Two studies compared larger caliber UT endoscopes
with the smallest UT endoscopes. A study from Japan

compared the 2-way angulation UT endoscope, which has
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shaft diameter of 5.2 mm, with the 4-way angulation
ndoscope (5.5-mm shaft diameter) for feasibility and tol-
rability in 291 patients undergoing unsedated transnasal
ndoscopy to screen for early gastric cancer.5 Most param-
ters were equivalent, including ease of examination, pa-
ient tolerance, and ability to intubate the second portion
f the duodenum, but the examination time was shorter
or the 4-way angulation endoscope when biopsies were
ecessary. Another study randomized 122 patients in a 2:1
ashion to an unsedated examination with either a 4.9- or
.9-mm UT endoscope. Examinations with the smaller
aliber instrument were better tolerated and had a signif-
cantly higher success rate (98% vs 89%) based on the
bility to pass the endoscope transnasally more often with
he smaller instrument. The global quality of the examina-
ion was not different in the 2 instruments.31

Transnasal UT-EGD was compared with the interven-
ional radiology approach for placement of postpyloric
eeding tubes in 100 consecutive critically ill patients.32

he UT endoscope was passed transnasally, and a guide-
ire was passed through the accessory channel. The UT
ndoscope was then removed, and the feeding tube was
assed over the wire. The endoscopic procedure was
ound to be significantly shorter and had equivalent suc-
ess rates compared with fluoroscopy, and there was no
eed for oral-nasal transfer of the tube. The UT endoscope
ransnasal method was also compared with a standard
uoroscopic method for jejunal feeding tube placement in
8 patients presenting with upper intestinal obstruction.
he total time of the procedure was significantly shorter in
he UT endoscopy group (18.7 � 8.4 minutes vs 39.5 � 15
inutes).33

Transnasal ERCP using an UT endoscope was com-
ared with conventional ERCP in 50 patients. Not surpris-

ngly, biliary cannulation was more difficult with the
orward-viewing UT endoscope, although the authors
oted that placement of a nasobiliary tube was easier since
here was no need for nasal-oral transfer.34

ASE OF USE

Per-oral EGD with UT endoscopes is easily performed
nd is similar to standard EGD, although inability to reach
he second portion of the duodenum because of the de-
reased rigidity of the UT endoscope shaft is occasionally
eported. Gastroenterologists may be unfamiliar with nasal
natomy and may require additional training in transnasal
ndoscopy. However, a study of the learning curve for
ransnasal EGD found that skilled endoscopists were suc-
essful at this technique from their first attempts and could
e self-taught.35 Physicians should be competent in stan-
ard EGD techniques and formally trained in the physiol-
gy, anatomy, and disease processes of the upper diges-
ive tract. Inability to pass the endoscope transnasally
ecause of narrow nasal tracts or altered anatomy is re-

orted in 3% to 8% of patients.8-11 When using very small

96 GASTROINTESTINAL ENDOSCOPY Volume 71, No. 6 : 2010
caliber endoscopes with only 2-way (up and down) direc-
tional tip control, it may be more difficult to perform
targeted biopsies or therapy.5 Inferior suction and lens-
washing capabilities compared with conventional EGD
have also been reported.10 Additionally, when a pro-
longed examination is expected (ie, long-segment Bar-
rett’s mucosa or therapeutic interventions), unsedated en-
doscopy may be less desirable.

SAFETY

Because transnasal EGD is generally performed without
sedation, the major source of complications from standard
EGD is eliminated. Rates of other types of complications
were very low in the 2 largest series of transnasal endos-
copy, containing a total of 1700 patients and included
self-limited epistaxis (0.85%-2%) and vasovagal events
(0.3%).8,11 A single esophageal perforation was reported.16

Relative contraindications include previous nasal trauma
or surgery and coagulopathy.3,36

FINANCIAL CONSIDERATIONS

The potential advantages of unsedated UT-EGD include
reduced procedure time and expenditures. One multi-
center, randomized, controlled trial of 80 patients found
that unsedated UT-EGD reduced total procedure time (in-
cluding recovery time) by 1.5 hours compared with con-
ventional sedated EGD and significantly reduced costs.37

Prices for the various available UT endoscopes are
listed in Table 1. All the endoscopes listed are compatible
with their respective company’s standard processor. The
Vision Sciences endoscope has its own processor, which is
included in the list price.

Current procedure technology (CPT®)* codes for UT
endoscopy, whether transnasal or per oral, are the same
as for standard EGD (42335) and esophagoscopy
(43200). If a biopsy is performed, the respective codes
are 43239 (EGD) and 43202 (esophagoscopy). If the
esophageal examination is incomplete, the unlisted
code 43499 or 43200 with 52 (reduced service modifier)
should be reported.

AREAS FOR FURTHER RESEARCH

It is currently unknown what proportion of gastroen-
terologists offer this method of examination and also
whether otolaryngologists are routinely examining the
esophagus. Patient barriers have been elucidated in
previous studies, but physician barriers to use have not

*Current Procedural Terminology (CPT®) is copyright 2009 American
Medical Association. All Rights Reserved. No fee schedules, basic units,
relative values, or related listings are included in CPT. The AMA assumes
no liability for the data contained herein. Applicable FARS/DFARS re-

strictions apply to government use.
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een described. Because UT endoscopes are standard-
esolution instruments, further quality-based trials are
eeded to compare UT endoscopes with standard-
aliber HREs. These studies should emphasize the ca-
acity of the instruments to detect subtle mucosal ab-
ormalities and the pathology yields of tissue samples
aken during the evaluation of Barrett’s mucosa. Formal
ost-effective analyses of unsedated UT endoscopy
ave not been performed. The impact of unsedated
GD on patient satisfaction also needs to be studied.

UMMARY

A variety of UT endoscopes are available for use in moti-
ated patients who wish to avoid a sedated procedure and
an also facilitate examinations when traversing narrow stric-
ures in the digestive tract. Unsedated UT-EGD seems to be
afe and reduces the costs associated with conventional se-
ated endoscopy, although formal cost-effectiveness analy-
es have not been performed. Further comparative effective-
ess of the performance of these instruments with standard
ize high-resolution instruments is warranted.

bbreviations: BM, Barrett’s metaplasia; HRE, high-resolution endo-
cope; UT, ultrathin.
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