TECHNOLOGY STATUS EVALUATION REPORT
Tools for endoscopic stricture dilation

NOVEMBER 2003

INTRODUCTION

To promote the appropriate use of new or emerging
technologies, the ASGE Technology Committee has
developed a series of status evaluation papers. This
process presents relevant information about these
technologies to practicing physicians for the educa-
tion and the care of their patients. In many cases,
data from randomized controlled trials are lacking
and only preliminary clinical studies are available.
Practitioners should continue to monitor the medi-
cal publications for subsequent data about the
efficacy, safety, societal, and economic aspects of the
technologies.

BACKGROUND

Benign and malignant strictures from diverse
etiologies may occur in any portion of the GI tract.
Dilation of strictures is indicated whenever there is
associated clinically significant functional impair-
ment or a need to access beyond the stricture for
diagnosis or therapy. A variety of devices are avail-
able for dilation of digestive tract strictures. Many
dilators have indication-specific characteristics;
others are relatively generic in design. This status
evaluation report will describe the dilators used in
GI endoscopy.

TECHNOLOGY UNDER REVIEW

Dilation is accomplished by application of expan-
sible forces against a luminal stenosis. Dilation
devices used in GI endoscopy can be organized into
two categories: fixed-diameter push-type dilators
and radial expanding balloon dilators. Fixed-
diameter push-type dilators exert axial as well as
radial forces as they are advanced through a steno-
sis.! Balloon dilators exert radial forces when

expanded within a stenosis.
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Dilators can be delivered to strictures in a number
of ways, based on the dilator design and operator
technique, including with or without endoscopic,
fluoroscopic, and/or wire guidance. Fixed-diameter
and balloon dilator designs include through-the-
scope (TTS) and non-TTS types. Through-the-scope
dilators must be accommodated by the endoscope
accessory channel. Most push-type dilators are non-
TTS devices, except those used for pancreaticobiliary
applications.

Guidewires may be used to facilitate delivery of
dilating devices to strictures throughout the GI tract
and can be passed via endoscopy, with or without
fluoroscopy. Wire-guided TTS dilators are passed
over a guidewire and through the endoscope acces-
sory channel. The non-TTS wire-guided dilators are
passed over a guidewire after initial endoscopic
guidewire placement and subsequent endoscope re-
moval. A variety of specialty wires with flexible coil
tips, stiff shafts, and external measurement markers
are available.

Fixed-diameter push-type dilators

Fixed-diameter push-type dilators come in a vari-
ety of designs, calibers, and lengths (Tables 1, 2, and
3). They are sold individually and in sets of varying
calibers. Most fixed-diameter dilators are marketed
as reprocessable multi-use devices. Users should
refer to the manufacturer’s instructions for guidance
on reprocessing.

Non-TTS fixed-diameter push-type dilators

Hurst and Maloney dilators (Medovations,
Milwaukee, Wis.), also referred to as “bougies,” are
fixed-diameter push-type dilators that do not accom-
modate a guidewire.?* They are internally weighted
with mercury or tungsten for gravity assistance when
passed with the patient in the upright position. Hurst
dilators have a blunt rounded tip, while Maloney
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Table 1. Wilson-Cook Medical Inc.

www.wilsoncook.com

Size (mm)

Balloon length Required channel Usable length Cost

Quantum TTC balloon dilators-esophageal
6, 8, 10, 12, 14, 15, 18, 19

Quantum TTC balloon dilators-pyloric
6, 8, 10, 12, 14, 18, 20*

Quantum TTC balloon dilators-colonic
6, 8, 10, 12, 14, 16, 18, 20*

Quantum TTC biliary balloon dilators
4,6,8,10

Eclipse wire-guided balloon dilators-esophageal
6, 8, 10, 12, 14, 18, 19*

Eclipse wire-guided balloon dilators-pyloric/colonic
6, 8, 10, 12, 14, 16, 18, 20t

Q.I.D.-Quantum inflation device

Wilson-Cook achalasia balloon

Description

Inflated balloon diameter 30 mm, 16F catheter, balloon length 8 cm
Inflated balloon diameter 35 mm, 16F catheter, balloon length 8 cm

Savary-Gilliard esophageal dilators

Description
Pediatric set with 5-, 7-, 8-, and 11-mm dilators 70-cm long

Standard set with 5-, 7-, 9-, 11-, 12.8-, 14-, and 15-mm dilators 70-cm long

Set of 16 dilators-5-20 mm, 70-cm long

Long set with 5-, 7-, 9-, 11-, 12.8-, 14-, and 15-mm dilators 100-cm long

Set of 16 dilators-5-20 mm, 100-cm long
Dilator carrying case only, accommodates 10 dilators

Soehendra biliary dilation catheters (wire guide 0.035-inch, Usable length 200 cm)

Inflated O.D.
1.33 mm
1.33 mm
1.66 mm
2 mm
2 mm
3.5 mm

Soehendra rotary dilator (wire guide 0.021 inch, length 190 cm)

Description
5F dilator with 4F tip
8F dilator with 4F tip

Geenen graduated dilation catheter (for pancreatic strictures)
Wire guide
7F catheter with 2-cm taper length tip from 5F to 4F 0.025 inch

8 cm 2.8 mm 180 cm $105
5.5 cm 2.8 mm 180 $105
5.5 cm 2.8 mm 240 $105
3 cm 2.8 mm 180 $165
8 cm 2.8 mm 240 cm $155
5.5 cm 2.8 mm 240 cm $155
$105
Usable length Cost
75 cm $275
75 cm $275
Cost
$1000
$1680
$3840
$1785
$4080
$105
Balloon length  Catheter size Cost
4F 3 cm 6F $55
4F 3 cm 7F $55
5F 3 cm 8.5F $55
6F 3 cm 9F $55
6F 3 cm 10F $55
7F 3 cm 11.5F $55
Biopsy channel Cost
2.8 mm $105
3.2 mm $120
Usable length Cost
200 cm $50

Cotton, Siegel-Cohen, van Andel dilation catheters (used to dilate the papilla or biliary strictures)

Description (inch)
8.5F catheter with a 4-cm taper tip from 7F-5F
10F catheter with a 4-cm taper tip from 7F-5F
7F catheter with a 2.5-cm taper tip from 7F-4.5F
TF catheter with a 4.5-cm taper tip from 7F-4.5 F

Wire guide (cm) Usable length Cost diameter

0.035 200 $55
0.035 200 $55
0.035 200 $55
0.035 200 $55

TTC, Through the channel; O.D., outside diameter.
*Minimum accessory channel 3.2 mm.
tMinimum accessory channel 3.7 mm.

dilators have an elongated tapered tip. Patients may

be instructed to use these devices for self-dilation.
Eder-Puestow dilators consist of a guiding flexible

coiled wire tip, a short rigid metal dilating “olive” of
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variable caliber, and a long semirigid coiled metal
sheath for pushing the entire apparatus over a guide-
wire and through the stricture.” They are no longer
commercially available.
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Table 2. C.R. Bard, Inc. www.bardendoscopy.com

Cost/each
Bard Eliminator esophageal PET balloon dilators
6-, 8-, 10-, 12-, 15-, 18-mm balloon $160
Set of above balloons $810
Bard Eliminator pyloric/colonic PET balloon dilators
6-, 8-, 10-, 12-, 15-, 18-mm balloon $160
Set of above balloons $810
Bard Eliminator biliary PET balloon dilators
4 mm X2 cm, 6 mm X 2 cm $200
Reusable polyvinyl dilators American
Dilatation
System

Complete system of 15 tapered over-the-wire dilators $3400
15F, 18F, 21F, 24F, 24F, 27F, 30F, 33F, 36F, 39F, $260
42F, 45F, 48F, 51F, 54F, 60F dilators
Accessories for American Dilatation System dilators

Guidewire $120
Carrying case $220
Cleaning brush $66
Cleaning adapter $12
Bard balloon inflation system $100

Table 3. Medovations www.medovations.com

Cost
Traditional mercury-filled bougies
Complete set of Maloney Bougies (sizes 16F-60F) $3395
Mini-set of Maloney Bougies (sizes 36F-54F) $1810
Complete set of Hurst Bougies (sizes 16F-60F) $3395
Mini-set of Maloney Bougies (sizes 36F-54F) $1810
WeightRight mercury-free tungsten bougie
Complete set of Maloney Bougies (sizes 16F-60F) $4420
Mini-set of Maloney Bougies (sizes 36F-54F) $2235
Complete set of Hurst Bougies (sizes 16F-60F) $4420
Mini-set of Maloney Bougies (sizes 36F-54F) $2235

Safeguide endoscopic dilators
SafeGuide over-the-guidewire system (16-piece set) $3450
SafeGuide over-the-guidewire system (7-piece set) $1620

Individual dilators can be ordered.

Savary-type dilators are flexible taper-tipped poly-
vinyl chloride cylinders with a central channel for
passage over a guidewire. Savary-Gilliard dilators
(Wilson-Cook Medical Inc., Winston-Salem, N.C.)
have a long tapered tip and a radiopaque marking
at the base of the taper designating the point of
maximal dilating caliber. American Dilation System
dilators (C. R. Bard, Inc., Billerica, Mass.) have a
shorter taper tip and total radiopacity throughout
their length.

TTS fixed-diameter push-type dilators

Through-the-scope fixed-diameter dilators are
tapered guidewire compatible plastic cylinders de-
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veloped for ERCP-mediated dilation of pancreatico-
biliary strictures. They are passed over a guidewire
through the accessory channel of the endoscope. They
are equipped with a radiopaque band just proximal to
the taper to indicate the point of maximal dilation.

Threaded-tip stent retrievers also have been used
to dilate tight pancreaticobiliary and esophageal
strictures that otherwise only allow passage of a
guidewire.®® The wire-guided screw-tipped device is
used to auger through high-grade stenoses. A modi-
fied device is now commercially available as a dilator
(Wilson-Cook).

Radial expanding balloon dilators

Radial expanding balloon dilators are available in
an array of designs, lengths, and calibers for various
purposes (Tables 1, 2, 4, and 5). Balloon dilators are
made of low-compliance, non-latex, materials that
allow uniform and reproducible expansion to their
specified diameter at maximum inflation. One plat-
form of balloon dilator is designed to expand to
specific incremental calibers at sequentially higher
pressures. Dilating balloons are expanded by pres-
sure injection of liquid (e.g., water, radiopaque
contrast), except for those designed for use in
achalasia, where air is used instead of fluid. The
hydraulic pressure of the balloon may be monitored
manometrically to gauge radial expansion force.
Inflation with full-strength or dilute radiopaque con-
trast enhances fluoroscopic observation. Most di-
lating balloons are marketed as single-use items.

Through-the-scope balloon dilators can be used in
any accessible region of the GI tract, including the
pancreaticobiliary tree. The non-TTS balloon dila-
tors are wire guided and primarily are intended for
use in the esophagus and the distal colon.

Achalasia balloon dilators

Achalasia balloon dilators are large diameter
(30, 35, and 40 mm), non-TTS, wire-guided radial
expansion balloon dilators that are disease specific
for achalasia but also have been used in other disease
states (Table 4).°1' A variety of designs used
historically have been supplanted by the current
non-radiopaque graded-size polyethylene balloons.
They are positioned across the esophagogastric junc-
tion by using fluoroscopic and/or endoscopic guidance.
Insufflation with air is monitored manometrically.
Some commercially available achalasia dilators are
marketed for reuse.

INDICATIONS AND EFFICACY

Fixed-diameter and balloon dilators are used for
the dilation of malignant and benign strictures
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Table 4. Boston Scientific Corporation www.bostonscientific.com

Balloon Required Catheter Usable

Size range (mm) length channel size length Cost
Single-use CRE fixed-wire balloon dilation catheters

6-8, 8-10, 10-12, 12-15, 15-18, 18-20, 12-15, 15-18, 18-20 8 cm 2.8 mm 6F 180 cm $235
Single-use CRE wire-guided esophageal/pyloric balloon dilation catheters

6-8, 8-10, 10-12, 12-15 5.5 cm 2.8 mm 7.5F 180 cm $260

15-18, 18-20 5.5 cm 2.8 mm* 7.5F 180 cm $260
Single-use CRE wire-guided esophageal/pyloric/colonic balloon dilation catheters

6-8, 8-10, 10-12, 12-15, 15-18, 18-201 5.5 cm 2.8 mm* 7.5F 240 cm $260
Single-use Maxforce esophageal balloon dilators

6, 8, 10, 12, 14, 15, 16, 18 6 cm 2.8 mm 6F 180 cm $180
Hurricane Rx single-use billiary balloon dilation catheters

4,6,8,10 2,4 cm 3.2 mm 5.8F 180 cm $279
Rigiflex achalsia balloon dilators (recommended guidewire 0.038-inch Jagwire guidewire)

30, 35, 40 10 cm 14F 90 cm $650
Alliance II integrated inflation systems

Hand mechanism $450

60-mL single-use syringe/gauge assembly box of 5 $185

Achalasia pneumatic hand pump and monitor $200

CRE, Controlled radial expansion.
*Requires 3.2 mm Pentax/Fujinon channel.
tEsophageal or colonic application only.

throughout the luminal digestive tract. Dilation of
malignant strictures may be effective in achieving
initial palliation of stenoses. The degree and duration
of palliation of malignant dysphagia may be limited
and decreases with the progression of disease.!?
Dilation of malignant strictures is commonly per-
formed to facilitate additional endoscopic therapy.

Benign esophageal strictures, including webs,
rings, and anastomotic and inflammatory-type stric-
tures, may be dilated with fixed-diameter and balloon
dilators with technical success and functional de-
crease of dysphagia in the majority of cases.>'316 The
degree and duration of the effect and the need for
repeat dilation is lesion specific.

An excellent or good symptomatic response is
reported by 75% to 85% of patients shortly after the
procedure.’”'® However, a sustained response is
more difficult to achieve, with prospective studies
showing only about 25% of patients remaining in
remission 5 years after a single dilation.Z’ Up to 50%
of patients may require second and third dilations in
the first 5 to 10 years.

Benign strictures of the gastroduodenum and ofthe
small bowel include acquired pyloric stenoses, surgi-
cal anastomoses, and miscellaneous inflammatory
lesions. Benign pyloric stenosis can be managed with
balloon dilation; however, symptomatic recurrence
rates may be as high as 85%.21"2* Dilation of benign
small bowel strictures is dependent on endoscopic
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access. Benign colorectal strictures attributable to
non-steroidal anti-inflammatory drugs, diverticulitis,
radiation, inflammatory bowel disease, and surgical
anastomoses may be amenable to endoscopic dilation
by using fixed-diameter and balloon dilators.?532

Benign biliary strictures associated with primary
sclerosing cholangitis, postoperative bile duct injury,
and duct-to-duct anastomoses after orthotopic liver
transplantation are amenable to endoscopic dilation
therapy.?*3® Except for strictures associated with
primary sclerosing cholangitis (PSC), dilation alone is
largely ineffective and should be accompanied by stent
placement. Dilation, with or without stent placement,
reduces cholestasis and episodes of pain and fever in
selected patients with dominant strictures from PSC.
Dilation of the biliary sphincter has been described as
an alternative to sphincterotomy for biliary stone
removal; however, in some series, this has been
associated with higher rates of pancreatitis.?¢3°

Dilation of pancreatic duct strictures or sphincters
is primarily used in concert with stone removal
or short-to-intermediate—term stent placement.”*°
Published data are limited and inconclusive. Dilators
used for pancreaticobiliary strictures are listed in
Table 1.

SAFETY

All dilation is intended to displace tissue; there-
fore, some disruption of mural elements, including
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Table 5. Hobbs Medical, Inc. www.hobbsmedical.com

Inflated O.D. Balloon length Biopsy channel Length Cost/each
Esophageal dilators (use a 0.035-inch Flex-Ez guidewire, catheter size 2.3 mm)

6, 8, 10 mm 4 cm 2.8 mm 200 cm $147.50

8,10, 12, 14 mm 8 cm 3.7 mm 150 cm $147.50

16, 18, 20 mm 8 cm 3.7 mm 150 cm $157.50

16, 20 mm 4 cm 3.7 mm 200 cm $157.50
Stylet wire esophageal dilators (no guidewire required, catheter size 2.3 mm)

12, 14 mm 8 cm 2.8 mm 210 cm $147.50

16, 18, 20 mm 8 cm 2.8 mm 210 cm $157.50
Pyloric dilators (use a 0.035-inch Flex-Ez guidewire, catheter size 2.3 mm)

8, 10, 12 mm 3 cm 2.8 mm 180 cm $147.50

8, 10 mm 3 cm 3.7 mm 180 cm $147.50
Colonic/pyloric stylet wire balloon dilators (no guidewire required, catheter size 2.3 mm)

8, 10, 12, 14 mm 5.5 cm 2.8 mm 240 cm $147.50

14, 16, 16, 20 mm 5.5 cm 2.8 mm 240 cm $157.50

8,10, 12, 14 mm 3 cm 2.8 mm 240 cm $147.50

14, 16, 16, 20 mm 3 cm 2.8 mm 240 cm $157.50
Biliary dilators (use a 0.035-inch Flex-Ez guidewire, catheter size 2.3 mm)

4, 6 mm 2 cm 2.8 mm 180 cm $147.50

8 mm 3 cm 2.8 mm 180 cm $147.50
Achalasia balloons (use 0.038-inch Flex-Ez guidewire)

30, 35, 40 mm 10 cm 5.3 mm 100 cm $320.00

Inflation monitor
20-cc aspirating syringe

0.D., Outside diameter.

mucosal tears and minor bleeding, is expected.
Complications of endoscopic stricture dilation in-
clude chest pain, clinically significant bleeding,
bacteremia, and perforation.*"*® Perforation, esti-
mated to occur in 0.4% of cases, is the most clinically
significant complication and occurs because of trans-
mural disruption or the creation of a false track.'®
Transmural disruption may occur when axial or
radial forces exceed the structural integrity limits of
the wall. A false track occurs when the dilator
directly penetrates the wall. Guidewire use may
reduce this risk of perforation.** There are insuffi-
cient data to substantiate a difference in perforation
rates with fixed-diameter vs. balloon dilators.'®® A
retrospective analysis reported an increased perfo-
ration rate associated with blind passage of Maloney
dilators vs. Savary-Gillard and balloon dilators in
patients with complex strictures.*’® Antibiotic pro-
phylaxis should be considered for patients at high
risk for bacterial endocarditis.*®

Regarding achalasia dilation, pooled data indicate
a 2% cumulative perforation rate when using graded
balloon dilation. Individual publications report per-
foration rates of up to 7%.%*" Other complications
associated with achalasia dilation include prolonged
pain and intramural hematomas.*®
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COMPARISON AMONG AVAILABLE TECHNIQUES

There are several randomized controlled trials
comparing fixed-diameter dilators with TTS balloons
for nonachalasia benign strictures of the esophagus.
A randomized trial, including 94 patients, compared
fixed-diameter vs. balloon dilation in patients with
benign esophageal strictures.® The fixed diameter
group had better technical results and early symp-
tom improvement; however, differences were no
longer evident at 1 year. There were no significant
differences in patient safety or acceptability.

In a second prospective trial, 34 patients were
randomized to dilation with fixed-diameter dilators
and balloon dilators. They were equally effective in
relieving dysphagia from peptic esophageal stric-
tures at 1 year. The use of a proton pump inhibitor
reduces the need for repeat dilations of acid-induced
esophageal strictures.”® Another randomized pro-
spective trial compared fixed-diameter dilation vs.
balloon dilation by either of two balloons for benign
lower esophageal strictures in 251 patients.'® There
were no significant differences between the dilation
arms with regard to immediate relief of dysphagia
or the need for repeat dilation in 1 year, and no
significant complications were reported.
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Table 6. Codes used in association with
endoscopic dilation

CPT Description 2003 RVUs
43220 Esoph endoscopy, dilation balloon 2.1
43226 Esoph endoscopy, dilation guidewire 2.34
43245 Operative EGD, dilation any method 3.39
43248 Upper-GI endoscopy/guidewire 3.15
43249 EGD, balloon dilation of esoph 2.9
43271 ERCP, balloon dilation ducts 7.39
45303 Proctosig, dilation any method 0.44
45340 Flex sig, balloon dilation each strict 1.66
45386 Colonoscopy, balloon dilation 4.58

CPT, Current procedural terminology; RVU, relative value
unit; Esoph, esophageal; Proctosig, proctosigmoidoscopy; Flex sig,
flexible sigmoidoscopy.

A randomized prospective trial comparing fixed-
diameter dilation to forceps disruption of Schatzki’s
rings showed no significant difference in outcomes
among 60 patients.?°

Balloon dilation of achalasia is equally effective
with short duration (6 seconds) as with longer dura-
tion of inflation (60 seconds).?! Alternatives to balloon
dilation for achalasia include injections of botulinum
toxin into the lower esophageal sphincter, surgical
myotomy, and laparoscopic myotomy. Comparative
trials of botulinum toxin injection vs. pneumatic
balloon dilation for treatment of achalasia have shown
equivalent early success rates but shorter duration of
efficacy in the botulinum injection groups.’*** Stud-
ies of open surgical myotomy have shown 10% to 20%
higher rates of long-term relief of dysphagia but with
higher overall complication rates.’® Laparoscopic
myotomy may retain the benefits of open surgery
with fewer complications. A small trial in 30 patients
compared laparoscopic myotomy with endoscopic di-
lation for achalasia with comparable results.>®

There are no published trials comparing balloon
dilation with surgical management of non-malignant
non-congenital pyloric stenosis or of Crohn’s related,
anastomotic, or other inflammatory strictures of the
small bowel or the colon.

For pancreaticobiliary stricture dilation, there are
no well-controlled published comparisons of tech-
niques or devices, or comparisons of endoscopic to
nonendoscopic modalities. Prospective studies of
endoscopic biliary sphincterotomy vs. endoscopic
papillary balloon dilation for removal of small bile
duct stones have shown equivalent success in duct
clearance; however, in two studies, significantly
higher rates of pancreatitis were reported in the
balloon dilation groups.?637:39

FINANCIAL CONSIDERATIONS

The list prices of the available dilating devices
for use in GI endoscopy are detailed in Tables 1
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through 5, organized by manufacturer. Reusable dila-
tors have potential cost advantages over single-use
devices, even when accounting for reprocessing costs.
Costs of single-use and reusable guidewires, contrast
agents, manometry gauges, inflation devices, and
fluoroscopy also may be considered.

Codes and relative value units for dilation during
endoscopy are listed in Table 6. For services per-
formed subsequent to January 1, 2003, Medicare
reimbursement no longer includes pass-through
codes for dilators or ancillary equipment.

CONCLUSIONS

Fixed-diameter and radial expansion balloon dila-
tors are safe and effective for endoscopic manage-
ment of benign and malignant strictures throughout
the digestive tract. Either type of dilator can be used
in accessible strictures. Disease-specific dilators are
designed for treatment of achalasia. Developments in
material sciences may be reflected in future dilation
therapies.

REFERENCES

1. Abele JE. The physics of esophageal dilatation. Hepatogastro-
enterology 1992;39:486-9.

2. Patterson DJ, Graham DY, Smith JL, Schwartz JT,
Lanza FL, Cain GD. Natural history of benign esophageal
stricture treated by dilatation. Gastroenterology 1983;85:
346-50.

3. Cox JG, Winter RK, Maslin SC, Dakkak M, Jones R, Buckton
GK, et al. Balloon or bougie for dilatation of benign eso-
phageal stricture? Dig Dis Sci 1994;39:776-81.

4. Wesdorf IC, Bartelsman JF, den Hartog Jager FC,
Huibregtse K, Tytgat GN. Results of conservative treatment
of benign esophageal strictures: a follow-up study in 100
patients. Gastroenterology 1982;82:487-93.

5. Yamamoto H, Hughes RW, Schroeder KW, Viggiano TR, Di
Magno EP. Treatment of benign esophageal stricture by
Eder-Puestow or balloon dilators: a comparison between ran-
domized and prospective nonrandomized trials. Mayo Clin
Proc 1992;67:228-36.

6. Faigel DO, Ginsberg GG, Kochman ML. Innovative use of the
Soehendra stent retriever for biliary stricture recanalization
[letter]. Gastrointest Endosc 1996;44:635.

7. Ziebert JJ, Disario JA. Dilation of refractory pancreatic duct
strictures: the turn of the screw. Gastrointest Endosc 1999;
49:632-5.

8. Parasher VK. A novel approach to facilitate dilation of com-
plex non-traversable esophageal strictures by efficient wire
exchange using a stent pusher. Gastrointest Endosc 2000;51:
730-1.

9. Vaezi MF, Richter JE. Current therapies for achalasia:
comparison and efficacy. J Clin Gastroenterol 1998;27:
21-35.

10. Vaezi MF, Richter JE. Practice guidelines: diagnosis and man-
agement of achalasia. Am J Gastroenterol 1999;12:3406-12.

11. Virgilio C, Cosentino S, Favara C, Russo V, Russo A.
Endoscopic treatment of postoperative colonic strictures
using an achalasia dilator: short-term and long-term results.
Endoscopy 1995;27:219-22.

VOLUME 59, NO. 7, 2004



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Tytgat G, den Hartog Jager F. To dilate or intubate?
Gastrointest Endosc 1983;29:58-9.

Saeed ZA, Winchester CB, Ferro PS, Michaletz PA, Schwartz
JT, Graham DY. Prospective randomized comparison of poly-
vinyl bougies and through the scope balloons for dilation of
peptic strictures of the esophagus. Gastrointest Endosc 1995;
41:189-95.

Marshall JB, Afridi SA, King PD, Barthel JS, Butt JH.
Esophageal dilation with polyvinyl (American) dilators over
a marked guidewire: practice and safety at one center over
a 5-yr period. Am J Gastroenterol 1996;91:1503-6.

Scolapio JS, Pasha TM, Gostout CJ, Mahoney DW, Zinsmeis-
ter AR, Ott BJ, et al. A randomized prospective study
comparing rigid to balloon dilators for benign esophageal
strictures and rings. Gastrointest Endosc 1999;50:13-7.
Pereira-lima JC, Ramires RP, Zamin I Jr, Cassal AP, Marroni
CA, Mattos AA. Endoscopic dilation of benign esophageal
strictures: report on 1043 procedures. Am J Gastroenterol
1999;94:1497-501.

Vantrappen G, Hellemans J. Treatment of achalasia and
related motor disorders. Gastroenterology 1980;79:144-54.
Wehrmann T, Jacobi V, Jung M, Lembcke B, Caspary WF.
Pneumatic dilatation in a low-compliance balloon: results of
a 5-year prospective evaluation. Gastrointest Endosc 1995;42:
31-6.

Muehldorfer SM, Hahn EG, Ell C. High- and low-compliance
balloon dilators in patients with achalasia: a randomized
prospective comparative trial. Gastrointest Endosc 1996;44:
398-403.

Eckardt VF, Aignherr C, Bernhard G. Predictors of outcome
in patients with achalasia treated with pneumatic dilation.
Gastroenterology 1992;103:1732-8.

Lindor KD, Ott BJ, Hughes RW. Balloon dilation of upper
digestive tract strictures. Gastroenterology 1985;89:546-8.
Kuwada SK, Alexander GL. Long-term outcome of endoscopic
dilation of nonmalignant pyloric stenosis. Gastrointest Endosc
1995;41:15-7.

Kozarek RA. Endotherapy for gastric outlet obstruction.
Gastrointest Endosc 1996;43:173-4.

Lau JYW, Chung SCS, Sung JJY, Chan ACW, Ng EKW, Suen
RCY, et al. Through-the-scope balloon dilation for pyloric
stenosis: long-term results. Gastrointest Endosc 1996;43:
98-101.

Gopal DV, Katon RM. Endoscopic balloon dilation of multiple
NSAID-induced colonic strictures: case report and review of
literature on NSAID-related colopathy. Gastrointest Endosc
1999;50:120-3.

Sabate JM, Villarejo J, Bouhnik Y, Allez M, Gornet JM,
Vahedi K, et al. Hydrostatic balloon dilatation of Crohn’s
strictures. Aliment Pharmacol Ther 2003;18:409-13.
Thomas-Gibson S, Broker JC, Hayward CM, Shah SG,
Williams CB, Saunders BP. Colonoscopic balloon dilation of
Crohn’s strictures: a review of long-term outcomes. Eur J
Gastroenterol Hepatol 2003;15:485-8.

Legnani PE, Kornbluth A. Therapeutic options in the man-
agement of strictures in Crohn’s disease. Gastrointest Endosc
Clin N Am 2002;12:589-603.

Morini S, Hassan C, Cerro P, Lorenzetti R. Management of
an ileocolic anastomotic stricture using polyvinyl over-the-
guidewire dilators in Crohn’s disease. Gastrointest Endosc
2001;53:384-6.

Oz MC, Forde KA. Endoscopic alternatives in the manage-
ment of colonic strictures. Surgery 1990;108:513-9.

VOLUME 59, NO. 7, 2004

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Venkatesh KS, Ramanujam PS, McGee S. Hydrostatic
balloon dilatation of benign colonic anastomotic strictures.
Dis Colon Rectum 1992;35:789-91.

Werre A, Mulder C, van Heteren C, Bilgen ES. Dilation
of benign strictures following low anterior resection using
Savary-Gilliard bougies. Endoscopy 2000;32:385-8.
Costamagna G, Pandolfi M, Mutignani M, Spada C, Perri V.
Long-term results of endoscopic management of postopera-
tive bile duct strictures with increasing numbers of stents.
Gastrointest Endosc 2001;54:162-8.

Schwartz DA, Petersen BT, Poterucha JJ, Gostout CJ.
Endoscopic therapy of anastomotic bile duct strictures oc-
curring after liver transplantation. Gastrointest Endosc 2000;
51:169-74.

Baluyut AR, Sherman SS, Lehman GL, Hoen H, Chalasani N.
Impact of endoscopic therapy on the survival of patients with
primary sclerosing cholangitis. Gastrointest Endosc 2001;53:
308-12.

Mac Mathuna P, White P, Clarke E, Merriman R, Lennon JR,
Crowe J. Endoscopic balloon sphincteroplasty (papillary
dilation) for bile duct stones: efficacy, safety, and
follow-up in 100 patients. Gastrointest Endosc 1995;42:
468-74.

Fujita N, Maguchi H, Komatsu Y, Yasuda I, Hasebe O,
Igarashi Y, et al. Endoscopic sphincterotomy and endoscopic
papillary balloon dilatation for bile duct stones: a prospective
randomized controlled multicenter trial. Gastrointest Endosc
2003;57:151-5.

Disario JF, Freeman ML, Bjorkman DS, Macmathuna P,
Petersen B, Sherman S, et al. Endoscopic balloon dilation
vs. sphincterotomy for bile duct stone removal [abstract].
Digestion 1998;59(Suppl 3):26.

Ersoz G, Tekesin O, Ozutemiz AO, Gunsar F. Biliary
sphincterotomy plus dilation with a large balloon for bile
duct stones that are difficult to extract. Gastrointest Endosc
2003;57:156-9.

Freeman ML, Cass OW, Dailey J. Dilation of high-grade
pancreatic and biliary ductal strictures with small-caliber
angioplasty balloons. Gastrointest Endosc 2001;54:89-92.
Eisen GM, Baron TH, Dominitz JA, Faigel DO, Goldstein JL,
Johanson JF, et al. ASGE guidelines: complications of upper
GI endoscopy. Gastrointest Endosc 2002;55:785-93.

Nelson DB, Sanderson SJ, Azar MM. Bacteremia with
esophageal dilation. Gastrointest Endosc 1998;48:563-7.
Zuccaro G, Richter J, Rice TW, Achkar E, Easley K, Lewis J,
et al. Viridans streptococcal bacteremia after esophageal
stricture dilation. Gastrointest Endosc 1998;48:463-8.
Carr-Locke DL, Branch MS, Byrne WdJ, Conn M, Laing K,
Nelson D, et al. ASGE technology assessment status
evaluation: guidewires in gastrointestinal endoscopy. Gastro-
intest Endosc 47;579-83.

Hernandez LJ, Jacobson JW, Harris S. Comparison among
the perforation rates of Maloney, balloon and Savary dilation
of esophageal strictures. Gastrointest Endosc 2000;51:460-2.
Antibiotic prophylaxis for gastrointestinal endoscopy.
American Society for Gastrointestinal Endoscopy. Gastro-
intest Endosc 1995;42:630-5.

Abid S, Champion G, Richter JE, McElvein R, Slaughter RL,
Koehler RE. Treatment of achalasia: the best of both worlds.
Am J Gastroenterol 1994;89:979-85.

Eckhardt VF, Kanzler G, Westermeier T. Complications and
their impact after pneumatic dilation for achalasia: prospec-
tive long-term follow-up study. Gastrointest Endosc 1997;45:
349-53.

GASTROINTESTINAL ENDOSCOPY 1759



49.

50.

51.

52.

53.

54.

Silvis SE, Farahmand M, Johnson JA, Ansel HJ, Ho SB. A
randomized blinded comparison of omeprazole and raniti-
dine in the treatment of chronic esophageal stricture sec-
ondary to acid peptic esophagitis. Gastrointest Endosc 1996;
43:216-21.

Chotiprasidhi P, Minocha A. Effectiveness of single dilation
with Maloney dilator versus endoscopic rupture of Schatzki’s
ring using biopsy forceps. Dig Dis Sci 2000;45:281-4.

Khan AA, Shah SW, Alam A, Butt AK, Shafqat F, Castell DO.
Pneumatic balloon dilation in achalasia: a prospective com-
parison of balloon distention time. Am J Gastroenterol 1998;
93:1064-7.

Muehldorfer SM, Schneider TH, Hochberger J, Hahn EG,
Ell C. Esophageal achalasia: intrasphincteric injection of
botulinum toxin A versus balloon dilation. Endoscopy 1999;
31:517-21.

Allescher HD, Storr M, Seige M, Gonzales-Donoso R, Ott R,
Born P, et al. Treatment of achalasia: botulinum toxin
injection vs. pneumatic balloon dilation. A prospective study
with long-term follow-up. Endoscopy 2001;33:1007-17.
Mikaeli J, Fazel A, Montazeri G, Yaghoobi M, Malekzadeh R.
Randomized controlled trial comparing botulinum toxin
injection to pneumatic dilation for the treatment of achalasia.
Aliment Pharmacol Ther 2001;15:1389-96.

760 GASTROINTESTINAL ENDOSCOPY

55. Csendes A, Braghetto I, Henriquez A, Cortes C. Late results
of a prospective randomized study comparing forceful dilation
and oesophagomyotomy in patients with achalasia. Gut 1989;
30:299-304.

56. Suarez J, Mearin F, Boque R, Zanon V, Armengol JR, Pradell
dJ, et al. Laparoscopic myotomy vs endoscopic dilation in the
treatment of achalasia. Surg Endosc 2002;16:75-7.

Prepared by:

ASGE TECHNOLOGY COMMITTEE

Greta Taitelbaum, MD

Bret T. Petersen, MD

Alan N. Barkun, MD

Poonputt Chotiprasidhi, MD
Ram Chuttani, MD

Julia Liu, MD

William B. Silverman, MD
Steven Carpenter, MD

Nadem Hussain, MD

Gregory G. Ginsberg, MD, Chair

VOLUME 59, NO. 7, 2004



	Tools for endoscopic stricture dilation
	INTRODUCTION
	BACKGROUND
	TECHNOLOGY UNDER REVIEW
	Fixed-diameter push-type dilators
	Non-TTS fixed-diameter push-type dilators
	TTS fixed-diameter push-type dilators
	Radial expanding balloon dilators
	Achalasia balloon dilators

	INDICATIONS AND EFFICACY
	SAFETY
	COMPARISON AMONG AVAILABLE TECHNIQUES
	FINANCIAL CONSIDERATIONS
	CONCLUSIONS
	REFERENCES
	Prepared by: ASGE TECHNOLOGY COMMITTEE



