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MAY 12 2000 

FOI RELEASABLE 

SECTION 10 
51 O(K) SUMMARY 

Pursuant to §513(i)(3)(A) ofthe Food, Drug, and Cosmetic Act, Boston Scientific Corporation is 

required to submit with this Premarket Notification " ... adequate summary of any information 

respecting safety and effectiveness or state that such information will be made available upon 

request of any person." Boston Scientific Corporation chooses to submit a summary of 

information respecting safety and effectiveness. 

>- DATE: January 28, 2000 

>- COMMON/USUAL NAMES: Enteral Prosthesis 

>- TRADE/PROPRIETARY NAME: Wallstent® Enteral Prostheseis 

>- CLASSIFICATION NAME & 
DEVICE CLASSIFICATION: Class III 

Name 

Esophageal Prosthesis 

Number 

78MQR 

>- DEVICE PANEL/BRANCH: Gastroenterology-Urology (GU) 

Gastro-Renal (GRDB) 

>-OWNER/OPERATOR: 

>- CONTACT PERSON: 

DESCRIPTION OF DEVICE 

Boston Scientific Corporation 

One Boston Scientific Place 

Natick, MA 01760 

Lisa M. Quaglia, Regulatory Affairs Manager 

21 CFRRef. 

878.3610 

The Wallstent® Enteral Endoprosthesis is comprised of two components: the implantable 

metallic stent and the Unistep™ Plus Delivery system (reference Figure A). The stent is 

composed of biomedical super alloy monofilament wire, braided in a tubular mesh configuration. 

This design configuration results in a stent that is flexible, compliant and self-expanding. The 

delivery system consists in part of coaxial tubes. The exterior tube serves to constrain the stent 

until retracted during deployment. Radiopaque marker bands situated adjacent to the leading and 

trailing ends of the stent facilitate imaging during deployment. The interior tube of the coaxial 

system contains a central lumen that accommodates a 0.035 in. I 0,89 mm guide wire. The device 

may be inserted through the working channel of an endoscope (minimum channel diameter 3. 7 
mm). 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
Proprietary and Confidential Information of Boston Scientific Corporation 
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.... ················---~ .......................................................................... . 

INDICATIONS FOR USE 

The Wallstent® Enteral Endoprosthesis with Unistep™ Plus Delivery system is for palliative 

treatment of colonic or duodenal strictures or gastric outlet obstruction caused by malignant 

neoplasms, and to relieve large bowel obstruction prior to colectomy in malignant strictures. list 

indications 

DESCRIPTIVE AND TECHNOLOGICAL CHARACTERISTICS OF PROPOSED AND PREDICATE DEVICES 

Boston Scientific Corporation believes that the Modified Enteral Wallstent® is substantially 

equivalent to the currently-marketed Enteral Wallstent®. The major components of the Modified 

Enteral Wallstent® are the stent and the delivery system. A thorough comparison of the 

descriptive characteristics between the Modified Enteral Wallstent® and the predicate device 

show equivalence. 

PERFORMANCE CHARACTERISTICS 

Laboratory testing regarding characteristics was performed on Modified Enteral Wallstent® to 

verify its safety and performance. A biocompatibility assessment was performed on the patient­

and fluid-contact materials of the Modified Enteral Wallstent® with satisfactory results. 

CONCLUSION 

Boston Scientific Corporation believes that Modified Enteral Wallstent® is substantially 

equivalent to the currently-marketed Enteral Wallstent®. A comparison of the descriptive 

characteristics of these products demonstrate the Modified Enteral Wallstent® is equivalent in its 

indications for use, while being very similar in design and materials. In addition, Boston 

Scientific Corporation has presented laboratory testing and biocompatibility information. The 

information presented provides assurance that the Modified Enteral Wallstent® will meet the 

minimum requirements that are considered acceptable for its intended use. 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

MAY 12 2000 

Ms. Lisa M. Quaglia 
Regulatory Affairs Manager 
Microvasive Endoscopy 
Boston Scientific Corporation 
One Boston Scientific Place 
Natick, MA 017.60 

Dear Ms. Quaglia: 

Re: K000281 

Public Health Service 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20850 

Modified Enteral Wallstent® 
Dated: March 23, 2000 
Received: March 24, 2000 
Regulatory Class: II 
21 CFR §878.3610/Procode: 78 MQR 
21 CFR §878.3610/Procode: 78 MUM 

We have reviewed your Section 510(k) notification of intent to market the device referenced above and we have determined the 
device is substantially equivalent (for the indications for use stated in the enclosure) to legally marketed predicate devices 
marketed in interstate commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to devices that 
have been reclassified in accordance with the provisions of the Federal Food, Drug, and Cosmetic Act (Act). You may, therefore, 
market the device, subject to the general controls provisions of the Act. The general controls provisions of the Act include 
requirements for annual registration, listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding 
and adulteration. 

If your device is classified (see above) into either class II (Special Controls) or class Ill (Premarket Approval), it may be subject to 
such additional controls. Existing major regulations affecting your device can be found in the Code of Federal Regulations, Title 21, 
Parts 800 to 895. A substantially equivalent determination assumes compliance with the Current Good Manufacturing Practice 
requirements, as set forth in the Quality System Regulation (QS) for Medical Devices: General regulation (21 CFR Part 820) and 
that, through periodic QS inspections, the Food and Drug Administration (FDA) will verify such assumptions. Failure to comply with 
the GMP regulation may result in regulatory action. In addition, FDA may publish further announcements concerning your device in 
the Federal Register. Please note: this response to your premarket notification submission does not affect any obligation you might 
have under sections 531 through 542 of the Act for devices under the Electronic Product Radiation Control provisions, or other 
Federal laws or regulations. 

This letter will allow you to begin marketing your device as described in your 510(k) premarket notification. The FDA finding of 
substantial equivalence of your device to a legally marketed predicate device results in a classification for your device and thus, 
permits your device to proceed to the market. 

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801 and additionally 809.10 for in vitro 
diagnostic devices), please contact the Office of Compliance at (301) 594-4591. Additionally, for questions on the promotion and 
advertising of your device, please contact the Office of Compliance at (301) 594-4639. Also, please note the regulation entitled, 
"Misbranding by reference to premarket notification" (21CFR 807.97). other general information on your responsibilities under the 
Act may be obtained from the Division of Small Manufacturers Assistance at its toll-free number (800) 638-2041 or (301) 443-6597 
or at its internet address "http://www.fda.gov/cdrhldsma/dsmamain.html". · 

Enclosure(s) 

Sincerely/yo rs, / 
/ / ;J ' 
(-~~ 

Daniel G. Schultz, M.D. 
Captain, USPHS 
Director, Division of Reproductive, 
Abdominal, and Radiological Devices 

Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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K OOOJ,SI 

PClje- 1 of l 

SECTION 1 
INDICATIONS FOR USE 

510(k) Number: To 'Be Derermmea 
J ·j CJf.l; T\ ooo2--~ i s 

Device Name: Modified Enteral Wallstent® 

Indication for Use: 

The Wallstent® Enteral Endoprosthesis with Unistep™ Plus Delivery system is indicated for 

palliative treatment of colonic or duodenal strictures or gastric outlet obstruction caused by 

malignant neoplasms, and to relieve large bowel obstruction prior to colectomy in patients with 

malignant strictures. 

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ANOTHER PAGE IF NEEDED) 

(Divisio · -Off) 
Division of Reproductive, Abdominal. ENT. 
and Radiological Deyice_s 

SlO(k) Number t(0002- "[{I 

Prescription Use __ / __ -

(Per 21 CFR 80L1091) 

OR Over-The-Counter Use ___ _ 

Premarket Notification, Modified Enteral Wallstent®, Janual)' 28, 2000 
Pmpr.;etar:; and Confidential :nrormation of Boston Scit!nlific Corporation 

(Optional Format 1-2-96) 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

MAY 12 2000 

Ms. Lisa M. Quaglia 
Regulatory Affairs Manager 
Microvasive Endoscopy 
Boston Scientific Corporation 
One Boston Scientific Place 
Natick, MA 01760 

Dear Ms. Quaglia: 

Re K000281 

Public Health Service 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20850 

Modified Enteral Wallstent® 
Dated: March 23, 2000 
Received: March 24, 2000 
Regulatory Class: II 
21 CFR §878.3610/Procode: 78 MQR 
21 CFR §878.3610/Procode: 78 MUM 

We have reviewed your Section 51 O{k) notification of intent to market the device referenced above and we have determined the 
device is substantially equivalent (for the indications for use stated in the enclosure) to legally marketed predicate devices 
marketed in interstate commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to devices that 
have been reclassified in accordance with the provisions of the Federal Food, Drug, and Cosmetic Act (Act). You may, therefore, 
market the device, subject to the general controls provisions of the Act. The general controls provisions of the Act include 
requirements for annual registration, listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding 
and adulteration. 

If your device is classified (see above) into either class II (Special Controls) or class Ill (Premarket Approval), it may be subject to 
such additional controls. Existing major regulations affecting your device can be found in the Code of Federal Regulations, Title 21, 
Parts 800 to 895. A substantially equivalent determination assumes compliance with the Current Good Manufacturing Practice 
requirements, as set forth in the Quality System Regulation (QS) for Medical Devices: General regulation (21 CFR Part 820) and 
that, through periodic OS inspections, the Food and Drug Administration (FDA) will verify such assumptions. Failure to comply with 
the GMP regulation may result in regulatory action. In addition, FDA may publish further announcements concerning your device in 
the Federal Register. Please note: this response to your premarket notification submission does not affect any obligation you might 
have under sections 531 through 542 of the Act for devices under the Electronic Product Radiation Control provisions, or other 
Federal laws or regulations. 

This letter will allow you to begin marketing your device as described in your 510(k) premarket notification. The FDA finding of 
substantial equivalence of your device to a legally marketed predicate device results in a classification for your device and thus, 
permits your device to proceed to the market. 

If you desire specific advice for your device on our labeling regulation {21 CFR Part 801 and additionally 809.10 for in vitro 
diagnostic devices), please contact the Office of Compliance at (301) 594-4591. Additionally, for questions on the promotion and 
advertising of your device, please contact the Office of Compliance at (301) 594-4639. Also, please note the regulation entitled, 
•Misbranding by reference to premarket notification• (21CFR 807.97). Other general information on your responsibilities under the 
Act may be obtained from the Division of Small Manufacturers Assistance at its toll-free number (800) 638-2041 or (301) 443-6597 
or at its internet address "http://www.fda.gov/cdrh/dsma/dsmamain.html" 

Enclosure(s) 

Sincerely7o rs, 
/ / 

/~'--~<~ 
Daniel G. Schultz, M.D. ' 

/ 

Captain, USPHS 
Director, Division of Reproductive, 
Abdominal, and Radiological Devices 

Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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K OOUJ..81 

e{L~C I of l 

SECTION 1 

INDICATIONS FOR USE 

" "'·-:;> - • ·j [t)i 

To t3e DetermmM · (..J(i L) "'_i) I S 510(k) Number: 

Device Name: Modified Enteral Wallstent® 

Indication for Use: 

The Wallstent® Enteral Endoprosthesis with Unistep™ Plus Delivery system is indicated for 

palliative treatment of colonic or duodenal strictures or gastric outlet obstruction caused by 

malignant neoplasms, and to relieve large bowel obstruction prior to colectomy in patients with 

malignant strictures. 

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ANOTHER PAGE IF NEEDED) 

Concunencc of CDRH, 0 

(Divisio -Off) 
Division of Reproductive, Abdominal, ENT. 
and Radiological De;vice.s 

510(k) Number Kco C 2 'g I 

Prescription Use ~-/~ 
(Per 21 CFR 801.1091) 

OR Over-The-Counter Use 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
Pmprfeta;y and Conficicrdia/ :nformation of Basion Scientific Corporation 
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DEPARTMENT OF I !EALTH & !lUMAN SEIZ VICES Public Health Service 
Food and Drug Administration 

'I ~ L .l "-1 
Memorandum 

From: Reviewer(s)- Name(s) __ :....,.~c_,_,_-_"\__,__-"-.f.-'c€_,.V\-\,,-"'-l_/-'-\-=-1·_· -·~· ,---------------

kCiu02'~-~; Z s 1 
Subject: 51 O(k) Number 

/ 

To: The Record- It is my recommendation that the subject 51 O(k) Notification: 

DRefused to accept. 

DJ).equires additional information (other than refuse to accept). 

0rs substantially equivalent to marketed devices. 

ONOT substantially equivalent to marketed deviees. 

De Novo Classification Candidate? DYES ... 
~ J .• ;rNo 

DOther (e.g., exempt by regulation, not a device, ·d.uplieate, etc.) 

Is this. device subject to Postmarket Surveillance? 

Is this device subject to the Tracking Regulation? 

Was clinical data necessary to support the review of this 51 O(k)? 

Is this a prescription device? 

Was this 51 O(k) reviewed by a Third Party? 

Special 51 O(k)? 

Abbreviated 510(k)? Please fill out form on H Drive 510klboilers 

This 51 O(k) contains: 

Truthful and Accurate Statement DRequested ~Enclosed 
(required for originals received 3-14-95 and after) 

~A 510(k) summary OR DA 510(k}statement 

DYES 

DYES 

DYES 

(B'yEs 

DYES 

DYES 

DYES 

D The required certification and summary for class .III devices 1'1 /p,. 
jXI The indication for use form (required for originals received l-l-96 and after) 

Material of Biological Origin DYES 00 NO 

~0 
~0 
ON-o 
D NO 

Gr"No 
GYNo 
C3"'No 

- The submitter requests under 21 c;r 807.95 (doesrl't apply for SEs): 

D No Confidentiality D Confidentiyt~kr ~ D Continued Confidentiality exceeding 90 days 

' 
Predicate Product Code with class: 

Revised S/17/199 
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leSCiiptive Information 
;bout New or Marketed 

Device Requested 
as Needed 

__ ,_ 

51 O(k) "Substantial Equivalence" 
Decision-Making Process (Detailed) 

New Device Is Compared to 
Marketed Device • 

~ y l~ Do the Differences Alter the 
No Intended Therapeutic/Dlagnos!lc/e!c. Yes "f~ot Suobstant~.ally 

Does New Devlc Have Same Effect (In Deciding, May ~ Equ1v~len! 
Indication S!at,emen!s7 ° Consider Impact on Safety and Determ;nat1on 

~ ~s Effectiveness)?•• 0 1 

New Device Has Same Intended No New Device Has New 0 
use"' ~~~~r;~s~u~stan!ially~ Intended use ----~

1
A 

+ ;0

,. Could the New !h N Ch 1 • !' 
Does New Device ave ~a.me No Characteristics Yes Roof Ne ewT arafcSerfiStlcs Yes 
Technological Charactenst1cs Aff 1 S f t a se ew ypes o a e Y or 
e.g., Design, Materials, etc.? or Eff~~tiv~nee;s? Effectiveness Questions?·· 1 

lYe~ N jNo _j' 
t Vt 

0 

Do Accepted scfentific Methods 
.~o Are the Descriptive Exislfor Assessing Effects of 

1 -- Characteristics Precise Enough t~e r.lew Characteristics? No 
1 _ to §lsure Equlv"'~nce? I Yes 
[ < Y~s + 
y Are Performance Data Available No 

No Are Performance Data Available to Assess Effects of New ~ 
~ lo Assess Equivalence? .. • Characlerlsllcs? .. • f 
y J Yes 1Yes Performance Performance I Data 

Data \ 0 Required 
Required .JI 

0 

~· .. ~ 
I '" • : ~. > ~ Performance Data Demonstrate ~PeriormanceoData De~onslrate ~~ + < 0 Equivalence? 

Equ1valence. Yes ~ __ Yes 1 No 

I No C:~lly Equivalent" + _ rt - Determlnatron fi:'. 
10 0J ~ 

~ 

• 510(k) Submissior, ,reflew Devices to Marketed Devices. FDA Requests •• This Declslof. .nally Based on Descriptive lnforma!fon Alone, But 
Addilionatinforma\:¥ .. , 1he Relationship Between Marketed and "Predicate" Limited Tes!fng Information Is Some!fmes Required. 
'"'·· •- ~J ___ , .......... •~--''' .. ..~ ........... • _,.,..,,.,.....,,.. ..... ,, .... , ... ,., ... t .... rt ... ,.., .... .. • •• ,..,_ ........... I'll ... , ... ~... ....... ..-,..,._, I'll __ ,...~ ..... , .......... -· ..... _ .••••• -·· 
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K000281 "SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENT 

REVIEWER: Kathleen M. Olvey DIVISION/BRANCH: DRAERD/GRDB 

TRADE NAME: Wallstent Enteral Endoprosthesis with Unistep Plus Delivery System 
COMMON NAME: Metal Expandable Colorectal Stent, Metal Expandable Duodenal Stent 
PRODUCT TO WHICH COMPARED: Wallstent Enteral Wallstent with Unistep Delivery 
System (510(k) NUMBER IF KNOWN) K954290, K980113, K991056 

1. IS PRODUCT A DEVICE 

2. DEVICE SUBJECT TO 51 O(K)? 

3. SAME INDICATION STATEMENT? 

4. * DO DIFFERENCES ALTER THE EFFECT 
OR RAISE NEW ISSUES OF SAFETY OR 
EFFECTIVENESS? 

5. SAME TECHNOLOGICAL CHARACTERISTICS? 

6.* COULD THE NEW CHARACTERISTICS AFFECT 
SAFETY OR EFFECTIVENESS? 

7. DESCRIPTIVE CHARACTERISTICS PRECISE 
ENOUGH? 

8. * NEW TYPES OF SAFETY OR EFFECTIVENESS 
QUESTIONS? 

9. ACCEPTED SCIENTIFIC METHODS EXIST? 

YES NO 
L -IFNOSTOP 

- IFNO STOP 

I 
- IF YES GO TO 5 

- IF YES STOP - NE 

- IF YES GO TO 7 

- IF YES GO TO 8 

/_ IF NO GO TO 10 
IF YES STOP - SE 

- IF YES STOP - SE 

- IF NO STOP - SE 

--------4l~O.~P~E~RF~AO~bABb~ER9~. ------------T.y~/--~-~I~F~~~RE~~~~tl~E~ST~---------­

DATA 

ll.*DATA DEMONSTRATE EQUIVALENCE? 

NOTE: IN ADDITION TO COMPLETING PAGE 2, "YES" RESPONSES TO QUESTIONS 4, 
6, 8, AND 11, AND EVERY NO RESPONSE REQUIRES AN EXPLANATION ON PAGE 3 
AND/OR4. 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

NARRATIVE DEVICE DESCRIPTION 

1. INTENDED USE: 
The Wallstent Enteral Endoprosthesis with Unistep Delivery System is indicateq for palliative 
treatment of colonic or duodenal strictures or gastric outlet obstruction caused by malignant 
neoplasms, and to relieve large bowel obstruction prior to colectomy in patients with malignant 
strictures. 

2. DEVICE DESCRIPTION: Provide a statement of how the device is either similar to and/or 
different from other marketed devices, plus data (if necessary) to support the statement. The 
following should be considered when preparing the summary of the statement. Is the device life­
supporting or life-sustaining? Is the device implanted (short-term or long-term)? Does the 
device design use software? Is the device sterile? Is the device for single use? Is the device for 
home use or prescription use? Does the device contain drug or biological products as 
components? Is this device a kit? Provide a summary about the device's design, materials, 
physical properties and toxicology profile if important. 

SUMMARY: 
The premarket notification for the Wallstent Enteral Prosthesis with the Unistep Plus Delivery 
system is for a modification to the delivery system. the self -expanding metal stent is identical to 
the predicate and is made from cobalt based superalloy wire braided in a tubular mesh 
configuration. The stent is pre-mounted on the delivery system. 

The delivery system, which has been modified to allow reconstrainrnent of the stent, is a 
1 OFrench coaxial catheter used to deliver and deploy the metal stent to the desired location. The 
delivery system consists of the exterior tube, the interior tube, the stopcock and extension tube, 
stainless steel tube, and the valve body. The interior tube of the coaxial system, made of 
polyetheretherkeytone (PEEK), contains a central lumen that accommodates a 0.035" guidewire 
and serves as a core to mount the stent. The stent is premounted onto the delivery system and the 
exterior tube, constructed of PTFE, braid, and Pebax, holds the stent in place on the delivery 
system. As the exterior tube is retracted back, the stent is deployed. The delivery system allows 
for reconstrainrnent in the event that the physician chooses to reposition the stent. This is 
accomplished by pulling the stainless steel tube toward the user while maintaining valve body 
position. The stopcock and extension tube are used for flushing. The 304 stainless steel tube is 
used for guiding the deployment and reconstrainment force. A limit marker band is located on 
the delivery system to let the user know when the threshold has been met for reconstrainrnent. 
Once the stent has been deployed beyond the threshold of the limit marker band, reconstrainrnent 
will not be possible. Radiopaque markers are located on the delivery system to aid in placing the 
stent prior to deployment. 

Modifications are being proposed to improve the ease of use and/or manufacture ofthe delivery 
system. The modifications are: 
• The materials of the interior tube have been changed to increase pushability, reduce 

elongation, and allow for reconstrainrnent. 
1 

2 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

• The delivery system will be offered in a shorter, 135cm length for placement by 
interventional radiologists. 

In addition, the delivery system can now be used to reconstrain the stent if the threshold 
deployment limit has not been reached. 

Enteral Wallstent K000281 Enteral Wallstent (K991056) 
MATERIALS 

Inner tube catheter PEEK Pellethane 
Inner jacket of catheter Pellethane NIA 
Outer Tube (OT) Composite of OT components Pebax 
OT liner PTFE N/A 
OT Jacket Pebax N/A 
OT Weld Sleeve Pebax NIA 

I 

OT Braid Stainless steel wire NIA 
Marker bands (inner tube and Platinum/Iridium Tantalum (no outer tube 
outer tube) marker band present) 
Stent cup Nylon 60 NIA 
Tip adhesive Dymax 190M NIA 

The modified Enteral Wallstent will be available in several configurations: 
Working Stent Stent Working Stent Stent 
Length Diameter Length Length Diameter Length 
230 18mm 60mm 135 18 60 
230 18mm 90mm 135 18 90 
230 20mm 60mm 135 20 60 
230 20mm 90mm 135 20 90 
230 22mm 60mm 135 22 60 
230 22mm 90mm 135 22 90 

After a stricture has been identified in the colon or duodenum, the delivery system is advanced 
over a guidewire to the site of the stricture through an endoscope with the aid of endoscopic 
and/or fluoroscopic visualization. Once in position, the outer sheath is retracted 1to begin release 
of the stent from the delivery system. If the stent requires repositioning, the stent may be 
repositioned if the threshold for reconstrainment has not been reached. Placement of the stent 
may be confirmed fluoroscopically. 

PERFORMANCE TESTING 
Testing performed on the modified enteral Wallstent included: stent dimensional conformance 
test, deployment force, withdrawal, priming and trackability test, bond strengths, and delivery 
system dimensions. 

Each product sample was sterilized. Only the longer stent length was tested (90mm) however, 
3 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

both lengths ofthe delivery catheter (230 and 135cm) were tested for all stent diameters (18, 20 
and 22 mm). The longer length, 90mm, stent was chosen, as the longer stent will challenge the 
performance greater than the shorter, 60mm, stent. 

Working Length Stent Size Number 
230cm 18x90 15 
230cm 20x90 15 
230cm 22x90 15 
135cm 18x90 15 
135cm 20x90 15 
135cm 22x90 15 

Stent dimensional conformance test (delivery system dimensions)- this test was to confirm 
the dimensions ofthe stent post deployment with the Unistep Plus Delivery System. For each 
device tested, the working length, overall length, and marker band spacing was measured. A 
laser micrometer was used to measure the outside diameter at the exterior marker band, the clear 
section over the stent, the weld, and the blue working area. For each measurement, the minimum 
and maximum values were compared against the specification. 

Priming and trackability test - this test was performed to verify adequate fluid flow and 
trackability in a simulated model. The same units tested for stent dimensions were used for this 
test. Each device was primed with a 1 Occ syringe and water prior to testing. The delivery 
system was then passed over a .035" guidewire and inserted into a simulated model for 
trackability testing. 

Deploy and reconstrain test- this test was performed to verify acceptable deployment and 
reconstrainment forces. The test units used for this test were then used for priming and tracking 
testing. From each lot, 5 stents were fully deployed (3rd deploy) in the model. The remaining 
stents were tested for withdrawal and stent dimensions. Each device was taken through two 
deploy and reconstrain cycles using a simulated model prior to full deployment or withdrawal. 
The maximum force for each deployment and reconstrain were measured. 

Withdrawal test- the purpose of this test was to verify acceptable withdrawal when a stent is 
partially deployed. Five units from each lot of the 230cm length delivery system were tested (15 
total). Each device was partially deployed and the stent should have remained attached to the 
delivery system as it is withdrawn from the model. 

Stent dimensions test - this test was performed to verify the dimensions of the stent. The length 
and diameter for each device was measured. The acceptance criteria were met. 

Bond strengths -the purpose of this test was to verify acceptable bond strengths to withstand 
normal use of the device. The same units used for deploy and reconstrain testing were used to 
verify bond tensile strength for a total of 78 units. Since the bonds are common to all models, 
the sponsor pooled the data. The bonds tested included; distal tip bond, interior fube bond to the 
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stainless steel tube, valve body to the exterior tube bond, stainless steel tube to the hub bond, 
outer tube weld, holding sleeve to exterior tube marker band. 

BIOCOMP ATIBILITY 
The materials used in the proposed Unistep Plus Delivery System are identical to materials 
currently used in other legally marketed Wallstents Unistep Delivery Systems. 

Component Material Material also used in ... 
Hub, Valve Body, Cap Lexan HPS 1-803 Wallstent tracheobronchial stent with 

Unistep Plus Delivery System 
(K890163, K964121, K961507, 
K961296) 

Hub adhesive Sicoment 8400 Same as above 
Stainless steel tube, outer tube Stainless steel 304 Same as above 
braid 

-:unu:;r"'tUO.., J. .LJ.LJ.I."" · aruiivct:s·uuuv~;; 

Inner Jacket, Tip, extension Pellethane Same as above 
tube 
IM adhesive Sicoment 40 Same as above 
Stent cup Nylon 60 Same as above 
Marker bands Platinum/iridium Same as above 
Holding sleeve Tecothane Same as above 
Tip adhesive, VB adhesive Dymax Same as above 
Stopcock Polycarbonate Same as above 
0-ring Silicone Same as above 
Outer tube liner PTFE Same as above 
Outer tube jacket/weld sleeve* Pebax Same as above for the colorant 

Currently marketed Enteral Wallstent 
(Pebax) K991056, K980113, K954290 

Coatings w/Heptane Silicone Currently marketed Enteral Wallstent 
Stent Elgiloy Currently marketed Enteral Wallstent 

•· 

* Pebax, available m either 72D or 63D (durometer). The tubes are either virgm or blended With 
a blue colorant. The 72D Pebax is identical to that used in the currently marketed 7.5Fr. Biliary 
Wallstent (K982005, K964119). The 63D Pebax is not used in a currently marketed device, 
however, biocompatibility testing was conducted in accordance with ISO 10993~ The following 
tests were performed and all requirements were met: Cytotoxicity (MEM elution), indirect 
hemolysis, Ames mutagenicity, systemic injection, intracutaneous injection, rabbit pyrogen, skin 
sensitization, hemocompatibility assay, complement activation, prothrombin time. Toxicon 
conducted the testing. The blue colorant used in the outer jacket is identical to the colorant used 
on the 8-13 .5Fr. Unistep Plus Delivery system provided with the Tracheobronchial Wallstent 
(K961296). The Pebax material is manufactured by AtoChem and is extruded by Boston 
Scientific. 
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SUBSTANTIAL EQUIVALENCE 
The Wallstent Enteral Endoprosthesis with Unistep Plus Delivery System is substantially 
equivalent to the currently marketed Enteral Wallstent K991056. There are actually three 
predicate stents, all Wallstents. 
K954290 palliation of colonic strictures 
K980 113 palliation of duodenal strictures 
K991 056 use in malignant strictures prior to colectomy (bridge to surgery) 1 

A table comparing the proposed device to the predicate is on page 8. 
Enteral Wallstent K000281 Enteral Wallstent (K991 056) 

USE 
Indication Palliative treatment of colonic, duodenal (or gastric outlet 

obstruction) strictures caused by malignant neoplasms, and to 
relieve large bowel obstruction prior to colectomy in patient 
with malignant strictures 

Route of Administration Endoscopic 

Stent sizes 18x90,20x90,22x90, 18x60,20x60,22x60 
Delivery Systems 
Catheter lengths 230cm, 135cm 230cm 
Reconstrainable Yes No 

MATERIALS 
Metal stent Elgiloy 
Inner tube catheter PEEK Pellethane 
Inner jacket of catheter Pellethane N/A 
Outer Tube (OT) Composite of OT components Pebax 
OT liner PTFE N/A 
OT Jacket Pebax N/A 
OT Weld Sleeve Pebax N/A 
OT Braid Stainless steel wire NIA 
Marker bands (inner tube and Platinum/Iridium Tantalum (no outer tube 
outer tube) marker band present) 
Stent cup Nylon 60 NIA 
Tip adhesive Dymax 190M N/A 

Unistep Plus Delivery Systems used to reconstrain stents have been used for other indications. 
The Unistep Plus Delivery System is almost identical to the delivery system used with the 
Tracheobronchial Wallstent. The differences are the clear distal exterior tube, length of the 
device, and use of silicone lubricant on the inner and outer assemblies. The clear distal exterior 
tube was incorporated to improve visualization during endosocpic placement. There are minor 
difference between the delivery system used with the biliary stent and the proposed delivery 
system. The biliary delivery systems utilize a tri-layer exterior tube. The inner jacket is not 
required due to the smaller diameter of the delivery system, and a different exterior tube material 
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is utilized. The method used for deployment is the same. Reconstrainment is slightly different 
in that the proposed delivery system holds the valve body stationary and pulling the inner 
assembly towards the user. The predicate Unistep Plus device reconstrains by holding the inner 
assembly stationary and pushing the valve body assembly away from the user. 

STERILITY 
The device will be sterilized using ethylene oxide by an outside contractor. Validation is 
accomplished by using a protocol consistent with the overkill method described in the AAMI 
1988 guideline. The sterility assurance level is 1 o-6 the maximum residue levels are: 

Ethylene oxide 
Ethylene chlorohydrin 
Ethylene glycol 

250 ppm 
250 ppm 

5,000 ppm 

Pyrogenicity - bacterial endotoxins will be monitored on a routine basis using LAL assay the 
modified enteral Wallstent will be released only if the endotoxin level is less than 0.5EU/m. The 
sensitivity of the pyrogen assay is 0.25EU/ml. 1 

The modified enteral Wallstent will be packaged in a sterile double barrier seal, a PETG tray 
sealed with a Tyvek lid and a Tyvek/Mylar bag. This is the same method of packaging for the 
enteral Wallstent, K991056. 

LABELING 
The name of the device is the "Microvasive Modified Enteral Wallstent". The labeling contains 
a prescription statement, statements that the device is sterile, for single use only. The lot 
number, use before date and the company name and address are included. The sheath OD, the 
working length, minimum working channel, and stent size are also listed. 

Instructions for Use 
The user is told that the device is sterile, for single use only and not to reuse, reprocess or 
resterilize. Reuse, reprocessing or resterilization may compromise the structural integrity of the 
device and may also create a risk of contamination of the device. 

The description of the device is that it is comprised of two components; the implantable metallic 
stent and the Unistep Plus Delivery System. Under Principles of Operation, the use ofthe device 
is described. A single operator can control deployment and implant the stent. The deployment 
process can be reversed if repositioning is desired. The stent can be reconstrained by the exterior 
tube if the stent deployment threshold has not been exceeded. The stent deployrhent threshold is 
identified by the location of the limit marker band. Once reconstrained, the stent can be 
repositioned either distally or proximally and the deployment process restarted. Reversing the 
deployment process can be completed twice, allowing a total of three deployment attempts. 

The Indications for Use reads "The Wallstent Enteral Endoprosthesis with Unistep Delivery 
System is indicated for palliative treatment of colonic or duodenal strictures or gastric outlet 
obstruction caused by malignant neoplasms, and to relieve large bowel obstruction prior to 
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colectomy in patients with malignant strictures. 

The Contraindications are; enteral ischemia, suspected or impending perforation, and intra­
abdominal abscess/perforation. [These are the same indication as in the labeling for the colonic 
and duodenal stents (K980113).] 

Under Warnings- stents cannot be repositioned after the deployment threshold has been 
exceeded. [This warning has been modified from the labeling for K980 113 which read "Stents 
cannot be repositioned after total deployment."] 

Under Precautions; 
• The device is intended to be used by physicians who have received appropriate training. 
• The system should not be resterilized. 
• The sterile packaging and device should be inspected prior to use. If sterility or performance 

of the device is suspected to be compromised, it should not be used. 
• The device is intended for single use only. Do not attempt to reload deployed stents onto the 

delivery system. 
[These precautions are identical to those in the labeling for K980 113.] 

Under Complication the user is told that the complications associated with the use of the device 
may include the usual complications reported for conventional stents and endoscopic procedures 
such as infection, stent misplacement, stent migration, intestinal perforation and stent 
obstructions secondary to tumor ingrowth through the stent, tumor overgrowth at the stent ends, 
or occlusion. [These complications are identical to those listed in the labeling for K980113. The 
Instructions for the proposed device continue with, post stent placement complications include: 
bleeding, perforation, pain, stent migration, tumor ingrowth through the stent, tumor overgrowth 
around ends of stent, foreign body sensation, bowel impaction, reflux, ulceratiol), fever, 
septicemia and death (other than that due to normal disease progression.)] 

The section on "Preparation of the Instrument for Insertion" is almost identical to the labeling for 
K980113. 

Under Procedure, the description of placement of the device under fluoroscopy or endoscopy 
(item 1, A and B; and 2) are almost identical to the labeling in the predicate K980113. There are 
some differences in the labeling for the description of deployment. In the predicate labeling the 
user is told that a stent that is partially deployed too far beyond the obstruction can be pulled 
back slightly or removed from the patient, providing no more than half the total stent length has 
been deployed. A stent once deployment begins, cannot be advanced. The labeling for the 
proposed device has instruction on how to reconstrain the stent once deployment has begun until 
the deployment threshold, identified by the location of the limit marker band, is reached. [The 
modifications to the delivery system are so that the stent can be reconstrained, this is why the 
labeling needed to be modified.] There is a Caution that reads "do no push forward on the 
delivery system with the stent partially deployed. The stainless steel tube must be immobilized 
securely. Pushing on the delivery system may cause misalignment of the stent and possible 
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intestinal wall damage. The stent should deploy easily. Do not deploy the stent if unusual force 
is required, since this may indicate a failed device." 

The instructions also contain a Caution that reads "do not reconstrain around tortuous anatomy as 
it may cause damage to the device." The instructions for repositioning tell the user to first 
reconstrain the stent by holding the valve body stationary and gently pulling the stainless steel 
tube back. Under fluoroscopy, the stent will not be fully reconstrained until the leading marker 
band is even with the exterior tube marker band. 

When fully constrained, the delivery system can be moved either proximally or distally and the 
deployment process restarted. Repositioning can be completed twice, allowing a total of three 
deployment attempts. To remove a partially deployed stent, first reconstrain the stent. The 
entire delivery system can then be pulled into the endoscope. There is a caution that "A stent 
cannot be repositioned after the deployment threshold has been exceeded." 

After the stent is positioned and the delivery system removed, routine post implant radiographic 
procedures are performed to demonstrate location and patency of the stent. 

I 
The implanted stent length should allow for adequate overlapping into the non-obstructed 
anatomy to compensate for further tumor progression and stent shortening. If the stent does not 
adequately cover the obstruction, a second stent should be implanted providing adequate 
overlapping of the initially placed stent. 

RECOMMENDATION 
The Unistep Plus Delivery System for the Enteral Wallstent has been modified. The 
modifications are: 
• The materials ofthe interior tube have been changed to increase pushability, reduce 

elongation, and allow for reconstrainment. 
• The delivery system will be offered in a shorter, 135cm length for placement by 

interventional radiologists. 

Sufficient information has been provided by the sponsor, Boston Scientific, Inc., for the 
modification to the Unistep Plus Delivery System allowing reconstrainment of the Wallstent 
Enteral Endoprosthesis. I am recommending that this device be found substantially equivalent. 

~~tL ~ ~1'a2e(_~ ?-~-~(/ 
Kathleen M. Olvey / 

C-Nhk~J 
s-j,, Jc·o 
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For the Unistep Plus Delivery System which has been modified: 
1. Is the device life-supporting or life sustaining? no 
2. Is the device implanted (short-term or long-term)? no 
3. Is the device software-driven? no 
4. Is the device sterile? yes 
5. Is the device for single use? yes 
6. Is the device for home use? no 
7. Is the device for prescription use? yes 
8. Does the device contain a drug or biological? no 
9. Is this device a component of a kit? no 

EXPLANATIONS TO "YES" AND "NO" ANSWER TO QUESTIONS ON PAGE 1 AS 
NEEDED 

1. EXPLAIN WHY NOT A DEVICE: 

2. EXPLAIN WHY NOT SUBJECT TO A 51 O(K): 

3. HOW DOES THE NEW INDICATION DIFFER FROM THE PREDICATE DEVICE'S 
INDICATION: 

4. EXPLAIN WHY THERE IS OR IS NOT A NEW EFFECT OR SAFETY OR 
EFFECTIVENESS ISSUE: 

5. DESCRIBE THE NEW TECHNOLOGICAL CHARACTERISTICS: 

10 
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6. EXPLAIN HOW NEW CHARACTERISTICS COULD OR COULD NOT AFFECT 
SAFETY OR EFFECTIVENESS: 

7. EXPLAIN HOW DESCRIPTIVE CHARACTERISTICS ARE NOT PRECISE ENOUGH: 

P4~~~ tii~~~,~ ~~~d-~~J ~ch-t~ ~~ ~? ~ds.~t 
~ ~-'l/v--+~ -r1.u.t tlv ~ -~~-~ ~·~~~ ~~ , 
_\~ {Jt<.AAv~~-vvl ·i-c 'eft (fuc.Lu.J.p lLv~~ ~-<j ~~ 

8. EXPLAIN NEW TYPES OF SAFETY OR EFFECTIVENESS QUESTIONS RAISED OR 
WHY THE QUESTIONS ARE NOT NEW: 

9. EXPLAIN WHY EXISTING SCIENTIFIC METHODS CAN NOT BE USF(D: 

10. EXPLAIN WHAT PERFORMANCE DATA IS NEEDED: 

11. EXPLAIN HOW THE PERFORMANCE DATA DEMONSTRATES THAT THE 
DEVICE IS OR IS NOT SUBSTANTIALLY EQUIVALENT: 

S\-ct~J ~-v-..cA/ 1~ J~\-.-u~~~\/•Y'4..,..~ ~~,~~ ~ 
~-~~~ , .\4_ Lt'\.l.~ ~.: . .1vuJ. c.~ ~~~ ~o(_ 

-~~ \L~~ s~~--~ i> t0 ,~ct.~ 
'\\e_ &.t~ -U~ c...-(.~~ -~~ut: Wq ~rc; ~ lf~ ) . 

d..~ \"- S.u~i ·~ t' D ·<-<v~ .k, \:{, f"-''~ 
J:t/~. 
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Olvey, Kathleen M. 

·rom: 
Jent: 

To: 
Subject: 

Kathy, 

Shulman, Marjorie G. 
Monday, April10, 2000 1:49PM 
Olvey, Kathleen M. 
FW: Class Ill Vs Class II 

Heather's comments are below too. Thanks. 

Marjorie Shulman 
510(k) Staff 
(301) 594-1190 X 144 

-----Original Message----
From: Rosecrans, HeatherS. 
Sent: Monday, April10, 2000 1:23PM 
To: Shulman, Marjorie G. 
Subject: RE: Class Ill Vs Class II 

Marjie, 
The only exception would be if they had pulled these out of the reclassification and kept them in class 1111. I only say this 
because I wasn't sure if it had happened or was about to happen. 

Heather Rosecrans 
510(k) Staff 
(301) 594-1190 x143 

-----Original Message-----
From: Shulman, Marjorie G. 
Sent: Monday, April10, 2000 10:15AM 
To: Olvey, Kathleen M. 
Cc: Rosecrans, Heather S. 
Subject: RE: Class Ill Vs Class II 

Hi Kathy, 

If we found the colonic stents SE to the expandable metal stents for esophageal indications using the same regulation 
number the colonic stents would be reclassified also. The reclassification applies to the regulation and anything we 
found SE to the regulation. Please let me know if you need anything else. Thanks. 

Marjorie Shulman 
510(k) Staff 
(301) 594-1190 X 144 

-----Original Message-----
From: Olvey, Kathleen M. 
Sent: Sunday, April 09, 2000 12:25 PM 
To: Shulman, Marjorie G. 
Subject: Class Ill Vs Class II 

Marjie, 

I heard that expandable metal stents for esophageal indications have been down classified from Ill to II. My 
question is what about colonic stents? They were Class Ill because for the first colonic stent, we stretched the 
predicate to the esophageal stents. So now that the colonic predicate is now Class II are my colonic stents Class 
II? 

Thanks, 
Kattly 

PS I don't mind if they are now Class II. 

1 
{~ 
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DATE: April27, 2000 

FROM: Kathleen Olvey, Biologist 
Gastrointestinal and Renal Devices Branch, DRAERD 

SUBJECT: Boston Scientific, Wallstent Enteral Prosthesis, K000281 

TO: The Record CONTACT: Lisa Quaglia 
(508) 650-8267 
(508) 650-8389 (Fax) 

The response to our request for additional information was received on March 24, 2000, 
(dated March 23, 2000). 

(b) (4)
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RECOMMENDATION r 
The Unistep Plus Delivery System for the Enteral Wallstent has been modified. The 
modifications are: 

I believe that sufficient information has been provided for the modification to the Unistep 
Plus Delivery System allowing reconstrainment of the W allstent Enteral Endoprosthesis. 
I am recommending that this device be found substantially equivalent. 

c riclJ~r~J 
E:lttlocJ 

t 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

March 24, 2000 

BOSTON SCIENTIFIC CORP. 
ONE BOSTON SCIENTIFIC PL. 
NATICK, MA 01760 
ATTN: LISA M. QUAGLIA 

Food and Drug Administration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Document Hail Center (HFZ-401) 
9200 Corporate Blvd. 

Rockville, Maryland 20650 

510(k) Number: K000281 
Product: WALLSTENT 

ENTERNAL 
PROSTHESIS 

The additional information you have submitted has been received. 

We will notify you when the processing of this submission has been 
completed or if any additional information is required. Please 
remember that all correspondence concerning your submission MUST 
be sent to the Document Mail Center (HFZ-401) at the above 
letterhead address. Correspondence sent to any address other than 
the one above will not be considered as part of your official 
premarket notification submission. Because of equipment and 
personnel limitations we cannot accept telefaxed material as part 
of your official premarket notification submission, unless 
specifically requested of you by an FDA official. 

The Safe Medical Devices Act of 1990, signed on November 28, states 
that you may not place this device into commercial distribution 
until you receive a letter from FDA allowing you to do so. As in 
the past, we intend to complete our review as quickly as possible. 
Generally we do so 90 days. However, the complexity of a submission 
or a requirement for additional information may occasionally cause 
the review to extend beyond 90 days. Thus, if you have not received 
a written decision or been contacted within 90 days of our receipt 
date you may want to check with FDA to determine the status of your 
submission. 

If you have procedural or policy questions, please contact the 
Division of Small Manufacturers Assistance at (301) 443-6597 or at 
their toll-free number (800) 638-2041, or contact me at (301) 594-1190. 

Sincerely yours, 

Marjorie Shulman 
Supervisory Consumer Safety Officer 
Premarket Notification Section 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 

~( 
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DRAERD REVIEWER RECORD FOR ORIGINAL SlO(K)S, 
AND PMA AND IDE SUPPLEMENTS 

Document No .. ________ Reviewer ______ Date Assigned _____ _ 

CONSULTING REVIEWS DESIGNATED, AS APPROPRIATE, BY BRANCH CHIEF AND LEAD REVIEWER, 
AT THE BEGINNING OF THE REVIEW: 

SPECIALTY 

CLINICAL 

ENGINEERING/ 
PHYSICS 

CHEMISTRY/ 
BIOMA TERIALS 

SOFTWARE 

BIOLOGICAL! 
STERILITY 

TOXICOLOGY I 
BIOCOMPATIBILITY 

STATISTICS 

OTHER -----

COMMENTS: 

REVISED 1/2/96 LMS 

REVIEW NEEDED? 
YES NO 

ON LAN AS REVREC.FRM 

REVIEWER DATES 
SENT RETURNED 
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QUALITY CONTROL OVERVIEW OF DOCUMENT 

A. ASSOC. DIRECTOR QC OVERVIEW: MEDICAL QC OF SUBMISSION IS NECESSARY? 

YES NO INITIALS/DATE _______ _ --

B. IF YES IS NOTED ABOVE, MEDICAL OFFICER QC OVERVIEW: 

1. Examination of the specialty reviews indicate there are remaining clinical issues that 
should be addressed (See attached sheet for summary). 

INITIALS/DATE ---------

2. In my opinion, all pertinent clinical issues have been adequately addressed. 

FINAL SIGNOFF: MEDICAL OFFICER/DATE ---------------

FINAL SIGNOFF: ASSOC. DIRECTOR/DATE ---------------

REVISED: 112/96 LMS 
LOCATED ON LAN AS REVREC.FRM 
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· Boston 
Scientific 

MICROVASIVE 

March 23, 2000 

51 O(k) Document Mail Center (HFZ-40 1) 
Center for Devices and Radiological Health 
Food and Drug Administration 
9200 Corporate Boulevard 
Rockville, MD 20850 

SUBJECT: 510(k) K000281/Al Modified Enteral Wallstent® 

Dear Sir/Madam: 

Microvasive Endoscopy 
Boston Scientific Corporation 
One Boston Scientific Place 
Natick, MA 01760-1537 

508.650.8000 

www.bsci.com 

Boston Scientific Corporation is submitting this Amendment in response to FDA's March 6, 
2000, request for additional information for 510(k) K000281, Modified Enteral Wallstent®. 
Each question below is in boldface italics and each response is in normal typeface. Please find 
below the questions and responses to FDA's questions. 

(b) (4)
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510(k) K000281/Al 
Modified Enteral Wails tent 

March 23,2000 
Page 2 

Proprietary and Confidential Information of Boston Scientific Corporation 

(b) (4)
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510(k) K000281/Al 
Modified Enteral Wallstent 

March 23, 2000 
Page 3 

The following additional information is also being submitted: 

Proprietary and Confidential Information of Boston Scientific Corporation 

(b) (4)
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510(k) K000281/Al 

Modified Enteral Wallstent 

March 23, 2000 

Page4 

~ Confidentiality: Boston Scientific Corporation considers its intent to manufacture this 
device for distribution under its own label to be confidential commercial information, and 
therefore exempt from public disclosure. Boston Scientific Corporation understands that the 
data contained in this Amendment will be restricted from release under the Freedom of 
Information Act until FDA has issued a determination of substantial equivalence. 

~ Post-Market Surveillance: It is the understanding of Boston Scientific Corporation that 
FDA does not presently require the submission of postmarket surveillance plans for 51 O(k) 
devices and that manufacturers will be notified when such requirements become applicable. 

Boston Scientific Corporation believes that the responses above will provide satisfactory 
information for the FDA to complete its review of this 51 O(k) submission and make a 
determination of substantial equivalence. 

Per 21 CFR § 807.90(c), two copies of this Amendment are submitted. Please feel free to contact 
me at 508-650-8267 should you have any additional questions. Thank you. 

~ ~~-&h 
Lisa M. Quaglia ~ 
Regulatory Affairs Manager 

Proprietary and Confidential Information of Boston Scientific Corporation 
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Appendix A 
Declaration of Conformity for 

Biocompatibility 

Proprietary and Confidential Information of Boston Scientific Corporation Page 5 
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Declaration of Conformity to a Recognized Standard 

As a responsible representative of Boston Scientific Corporation, I hereby certifY that the material 
63D Pebax, was tested in accordance with the International Standard IS0-10993, Biological 
evaluation of Medical Devices Part-1: Evaluation and Testing. Specifically, the following tests 
were performed and all requirements were met in accordance to the ISO-I 0993 standard: 

Cytotoxicity Mem Elution 
Indirect Hemolysis 
AMES Mutagenicity 
Systemic Injection 
Intrautaneous Injection 
Rabbit Pyrogen 
Skin Sensitization, Kligman 
Hemocompatability Assay In Vitro 
Complement Activation 
Prothrombin Time 

An outside laboratory performed these tests. This laboratory is Toxicon, 15 Wiggens Avenue, 
Bedford, MA 01730. 

Signed by: ~ ~ ~ · 3I~~!Db 
G<y. flvt · C:Vua. j 6 q 

Print Name 

Ti~' it<~ ,1fuk t!kl~ 
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Appendix B 
Device Drawings 
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(b) (4)
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Appendix C 
Revised Instructions for Use 

Proprietary and Confidential Information of Boston Scientific Corporation Page 12 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



DRAFT INSTRUCTIONS FOR USE 

MICROV ASIVE® Modified Enteral Wallstent® 
Caution: Federal (USA) law restricts this device to sale, distribution, and use by or on the 

order of a physician. 

MICROV ASIVE® 
Boston Scientific Corporation 
480 Pleasant Street 
Watertown, MA 02172 
(617) 923-1720 
Customer Service: (800) 225-3226 
Rev. 0, 3/00 

Sterile. For single use only. Do not reuse, reprocess, or resterilize. Reuse, reprocessing or 
resterilization may compromise the structural integrity of the device and/or lead to device failure 
which in turn may result in patient injury, illness, or death. Reuse, reprocessing or resterilization 
may also create a risk of contamination of the device and/or cause patient infection or cross­
infection, including, but not limited to, the transmission of infectious disease(s) from one patient 
to another. Contamination of the device may lead to injury, illness or death of the patient. 

DESCRIPTION 

The Wallstent® Enteral Endoprosthesis is comprised of two components: the implantable 
metallic stent and the Unistep™ Plus Delivery system (reference Figure A). The stent is 
composed of biomedical super alloy monofilament wire, braided in a tubular mesh configuration. 
This design configuration results in a stent that is flexible, compliant and self-expanding. The 
delivery system consists in part of coaxial tubes. The exterior tube serves to constrain the stent 
until retracted during deployment. Radiopaque marker bands situated adjacent to the leading and 
trailing ends of the stent facilitate imaging during deployment. The interior tube of the coaxial 
system contains a central lumen that accommodates a 0.035 in. I 0,89 mm guide wire. The device 
may be inserted through the working channel of an endoscope (minimum channel diameter 3. 7 
mm). 

PRINCIPLE OF OPERATION 

The exterior tube is easily retracted by immobilizing the stainless steel tube in one hand, grasping 
the valve body with the other hand, and gently sliding the valve body along the stainless steel 
tube. Retraction of the exterior tube permits the open end of the exterior tube to release the stent 
from constrainment. A single operator can thus control deployment and implant the stent. 

The deployment process can be reversed if repositioning is desired. The stent can be 
reconstrained by the exterior tube if the stent deployment threshold has not been exceeded. The 
stent deployment threshold, the point beyond which the stent cannot be reconstrained, is 
identified by the location of the limit marker band (Figure A.). Once reconstrained, the stent can 
be repositioned either distally or proximally and the deployment process restarted. Reversing the 
deployment process can be completed twice, allowing a total of three deployment attempts. 
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INDICATIONS FOR USE 

The Wallstent® Enteral Endoprosthesis with Unistep™ Plus Delivery system is indicated for 
palliative treatment of colonic or duodenal strictures or gastric outlet obstruction caused by 
malignant neoplasms, and to relieve large bowel obstruction prior to colectomy in patients with 
malignant strictures. 

CONTRAINDICATIONS 

Contraindications associated with the use of the Wallstent® Enteral Endoprosthesis include: 

• 

• 

• 

Enteral ischemia . 

Suspected or impending perforation . 

Intra-abdominal abscess I perforation . 

WARNINGS 

• Stents cannot be repositioned after the deployment threshold has been exceeded. 

PRECAUTIONS 

• The device is intended for use by physicians who have received appropriate training. 

• The system should not be resterilized. 

• The sterile packaging and device should be inspected prior to use. If sterility or performance 
of the device is suspected to be compromised, it should not be used. 

• The device is intended for single use only. Do not attempt to reload deployed stents onto the 
delivery system. 

COMPLICATIONS 

Complications associated with the use of the Wallstent® Enteral Endoprosthesis may include the 
usual complications reported for conventional stents and endoscopic procedures such as infection, 
stent misplacement, stent migration, intestinal perforation and stent obstruction secondary to 
tumor ingrowth through the stent, tumor overgrowth at the stent ends, or occlusion. 

POST STENT PLACEMENT COMLICATIONS 

• Bleeding 

• Perforation 

• Pain 

• Stent migration 

• Tumor ingrowth through stent 

• Tumor overgrowth around ends of stent 

• Foreign body sensation 

• Bowel impaction 
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• 

• 

• 

• 

• 

Reflux 

Ulceration 

Fever 

Septicemia 

Death (other than that due to normal disease progression) 

PREPARATION OF THE INSTRUMENT FOR INSERTION 

1. Recommended Material for Implant 

Prepare the following material using sterile technique: 

• 10 cc syringe filled with sterile saline. 

• 0.035 in. I 0,89 mm guide wire of appropriate length. 

2. Length Selection 

Having calculated the obstruction length, allowing for possible further tumor development 
and post implant stent shortening (due to continued expansion), determine the number of 
stents necessary to cross the obstruction. Should multiple stents be required to cover the 
obstruction, place the leading stent first followed by the trailing stent(s), and allow for 
generous overlapping. 

3. Initial preparation of instrument 

• Carefully remove the delivery system from its protective packaging. 

• Visually inspect the entire system for damage. 

• Visually check that the leading end of the stent is covered by the exterior tube. 

• Ensure that no stent wires have perforated the exterior tube. 

4. Priming the delivery system 

• Attach a 10 cc syringe filled with sterile saline to stopcock on extension tube. 

• Holding the device horizontally, open the stopcock and flush until fluid is visible at the 
tip. 

• After priming the delivery system, close the stopcock and remove the syringe. 

• Reverify that the leading end of the stent is covered by the exterior tube. Do not use the 
device if the open end of the exterior tube has moved towards the trailing end, exposing 
the ends of the stent wires. Proper device function cannot be assured during implant, and 
such use may cause intestinal injury. 

PROCEDURE 

1. The W allstent® Enteral Endoprosthesis can be placed with the aid of flo uroscopy or under 
direct visualization with an endoscope or the combination of both. 

A. Flouroscopy Procedure 
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Pass a 0.035 in. I 0,89 mm guide wire to the level of the obstruction. The guide wire is 
maneuvered until the wire transverses the obstructed area. The W allstent® Enteral 
Endoprosthesis is threaded over the guide wire and guided to the level of the obstruction 
under flouroscopy. Advance the stent across the obstruction until the leading marker band 
is at least 2 centimeters beyond the obstruction. The trailing marker band should be at 
least 2 centimeters beyond the trailing end of the obstruction. If there is not at least 2 
centimeters on both sides of the obstruction, a longer stent may be required or a second 
overlapping stent may be used to adequately cross the obstruction. 

B. Endoscopic Procedure 

Pass an endoscope to the level of the obstruction. Under direct visualization, pass a 0.035 
in. I 0,89 mm guide wire through the working channel ofthe scope and maneuver the 
guide wire across the obstruction. The guide wire can be used to estimate the length of 
the obstruction, and the trailing stent end is endoscopically visible by the transition from 
colored to clear exterior tube region. However, radiographic aids may be more accurate 
to estimate the obstruction length. A Wallstent® Enteral Endoprothesis with an 
unconstrained length of 2-4 centimeters longer than the measured obstruction is threaded 
over the guide wire and passed to the level of the obstruction. The stent is passed through 
the obstruction with the leading marker band placed approximately 2 centimeters beyond 
the obstruction. (Radiographic aid may be required to accurately make this placement.) 

2. The radiopaque marker bands identify the constrained length of the stent. Since the stent 
shortens upon deployment, these markers should only be used as approximate markers of the 
final stent position. In order to assure precise placement, radiographic and endoscopic 
visualization of the stent itself is necessary. 

3. To begin stent deployment, immobilize the stainless steel tube in one hand, grasp the valve 
body with the other hand, and gently slide the valve body back along the stainless steel tube 
until the deployment threshold, identified by the location of the limit marker band, is reached 
by the exterior marker band. 

CAUTION: Do not push forward on the delivery system with the stent partially deployed. 
The stainless steel tube must be immobilized securely. Pushing on the delivery system may 
cause misalignment of the stent and possible intestinal wall damage. The stent should deploy 
easily. Do not deploy the stent if unusual force is required, since this may indicate a failed 
device. To remove the device, see step 6 below. 

4. CAUTION: Do not reconstrain around tortuous anatomy as it may cause damage to the 
device. 

Asses stent position and reposition if desired. To reposition, first reconstrain the stent by 
holding the valve body stationary and gently pulling the stainless steel tube back. Under 
flouroscopy, the stent will not be fully reconstrained until the leading marker band is even 
with the exterior tube marker band. When fully constrained, the delivery system can be 
moved either proximally or distally and the deployment process restarted. Repositioning can 
be completed twice, allowing a total of three deployment attempts. 

As an alternative method for proximal repositioning (toward the user) only, immobilize both 
the stainless steel tube and the valve body and pull the entire delivery system back. 

5. To complete stent deployment immobilize the stainless steel tube with one hand, grasp the 
valve body with the other hand, and gently slide the valve body along the stainless steel tube. 

CAUTION: A stent cannot be repositioned after the deployment threshold has been 
exceeded. 
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6. To remove a partially deployed stent, first reconstrain the stent (see step 4). The entire 
delivery system can be pulled into the endoscope. The delivery system and endoscope can 
then be removed, with the guide wire left in place. 

As an alternative method for stent removal, immobilize both the stainless steel tube and the 
valve body and pull the entire delivery system back. 

7. After the stent is correctly positioned and fully deployed, the delivery system may be closed 
and removed. 

8. Using standard operative procedures, perform routine post implant radiographic procedures to 
demonstrate location and patency of the stent. 

9. The implanted stent length should allow for adequate overlapping into the non-obstructed 
anatomy to compensate for further tumor progression and stent shortening. In the event the 
stent does not adequately cover the obstruction, a second stent should be implanted providing 
adequate overlapping of the initially placed stent. 

HOW SUPPLIED 

The Modified Enteral Wallstent@is supplied sterile by method of Ethylene Oxide. Ifthe catheter 
package is opened or damaged, do not use or re-sterilize the device. 

STORAGE 

Store in a cool, dry place. 

Any use of this device, other than those indicated in these instructions, is not recommended. 

WARRANTY 

Boston Scientific Corporation (BSC) warrants that reasonable care has been used in the design 
and manufacture of this instrument. This warranty is in lieu of and excludes all other warranties 
not expressly set forth herein, whether expressed or implied by operation of law or otherwise, 
including, but not limited to, any implied warranties of merchantability or fitness. Handling, 
storage, cleaning and sterilization of this instrument as well as other factors relating to the patient, 
diagnosis, treatment, surgical procedures, and other matters beyond BSC's control directly affect 
the instrument and the results obtained from its use. BSC's obligation under this warranty is 
limited to the repair or replacement of this instrument and BSC shall not be liable for any 
incidental or consequential loss, damage, or expense directly or indirectly arising from the use of 
this instrument. BSC neither assumes, nor authorizes any other person to assume for it, any other 
or additional liability or responsibility in connection with this instrument. 

Microvasive is a registered trademark of Boston Scientific Corporation. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

Ms. Lisa M. Quaglia 
Regulatory Affairs Manager 
Microvasive Endoscopy 
Boston Scientific Corporation 
One Boston Scientific Place 
Natick, Massachusetts 01760-1537 

Re: K000281 
Wallstent® Enteral Prosthesis 
Dated: January 28, 2000 
Received: January 31, 2000 

Dear Ms. Quaglia: 

MAR • 6 2000 

Public Health Service 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20850 

We have reviewed your Section 510(k) notification of intent to market the device referenced 
above. We cannot determine if the device is substantially equivalent to a legally marketed 
predicate device based solely on the information you provided. To complete the review of your 
submission, we require the following additional information: 

(b) (4)
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Page 2 - Ms. Lisa Quaglia 

We believe that this information is necessary for us to determine whether or not this device is 
substantially equivalent to a legally marketed predicate device with regard to its safety and 
effectiveness. 

You may not market this device until you have provided adequate information described above 
and required by 21 CFR 807.87(1), and you have received a letter from FDA allowing you to do 
so. If you market the device without conforming to these requirements, you will be in violation 
ofthe Federal Food, Drug, and Cosmetic Act (Act). You may, however, distribute this device 
for investigational purposes to obtain clinical data if needed to establish substantial equivalence. 
Clinical investigations of this device must be conducted in accordance with the investigational 
device exemption (IDE) regulations. 

If the information, or a request for an extension of time, is not received within 30 days, we will 
consider your premarket notification to be withdrawn and your submission will be deleted from 
our system. If you submit the requested information after 30 days it will be considered and 
processed as a new 51 O(k); therefore, all information previously submitted must be resubmitted 
so that your new 51 O(k) is complete. 

The requested information, or a request for an extension of time, should reference your above 
51 O(k) number and should be submitted in duplicate to: 

(b) (4)
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Page 3 - Ms. Lisa Quaglia 

Food and Drug Administration 
Center for Devices and 

Radiological Health 
Document Mail Center (HFZ-40 1) 
9200 Corporate Boulevard 
Rockville, Maryland 20850 

If you have any questions concerning the contents of this letter, please contact Ms. Kathleen 
Olvey at (301) 594-1220. If you need information or assistance concerning the IDE regulations, 
please contact the Division of Small Manufacturers Assistance at its toll-free number 
(800) 638-2041 or at (301) 443-6597, or at its Internet address 
"http://www.fda.gov/cdrhldsmamain.html". 

Enclosure 

Sincerely yours, 

c~1tan~L±LJ 
Chief, Gastroenterology and Renal 

Devices Branch 
Division of Reproductive, Abdominal, 

and Radiological Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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./~ DEPARTMENT OF HEALTH&. HUMAN SERVICES 

t ::2~ 
Public Health SeMce 

Date 

From 

Subject 

To 

Memorandum 
General Program Memorandum - #G95-1 

MAY I ~995 

Director, Office of Device Evaluation (ODE) 

Use of International standard IS0-10993, "Biological Evaluation of 
Medical Devices Part 1: Evaluation and Testing" 

ODE Reviewing Staff 

Purpose 

The purpose of this memo is to replace, after July 1, 1995, the use of 
ODE General Program Memorandum G87-l, entitled "Tripartite 
Biocompatibility Guidance", dated April 24, 1987 with Part-1 of the ISO 
standard "Biological Evaluation of Medical Devices", which includes an 
FDA-modified matrix. 

Background 

Biological evaluation of medical devices is performed to determine the 
potential toxicity resulting from contact of the component materials of 
the device with the body. The device materials should not, either 
directly or through the release of their material constituents: 
(i) produce adverse local or systemic effects; (ii) be carcinogenic; 
or, (iii) produce adverse reproductive and developmental effects. 
Therefore, evaluation of any new device intended for human use requires 
data from systematic testing to ensure that the benefits provided by 
the final product will exceed any potential risks produced by device 
materials. 

When selecting the appropriate tests for biological evaluation of a 
medical device, one must consider the chemical characteristics of 
device materials and the nature, degree, frequency and duration of its 
exposure to the body. In general, the tests include: acute, sub­
chronic and chronic toxicity; irritation to skin, eyes and mucosal 
surfaces; sensitization; hemocompatibility; genotoxicity; 
carcinogenicity; and, effects on reproduction including developmental 
effects. However, depending on varying characteristics and intended 
uses of devices as well as the nature of contact, these general tests 
may not be sufficient to demonstrate the safety of some specialized 
devices. Additional tests for specific target organ toxicity, such as 
neurotoxicity and immunotoxicity may be necessary for some devices. 
For example, a neurological device with direct contact with brain 
parenchyma and cerebrospinal fluid (CSF) may require an animal implant 
test to evaluate its effects on the brain parenchyma, susceptibility to 
seizure, and effects on the functional mechanism of choroid plexus and 
arachnoid villi to secrete and absorb (CSF). The specific clinical 
application and the materials used in the manufacture of the new device 
determines which tests are appropriate. 
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Some devices are made of materials that have been well characterized 
chemically and physically in the published literature and have a long 
history of safe use. For the purposes of demonstrating the substantial 
equivalence of such devices to other marketed products, it may not be 
necessary to conduct all the tests suggested in the FDA matrix of this 
guidance. FDA reviewers are advised to use their scientific judgement 
in determining which teats are required for the demonstration of 
substantial equivalence under section 510(k). In such situations, the 
manufacturer must document the use of a particular material in a 
legally marketed predicate device or a legally marketed device with 
comparable patient exposure. 

International Guidance and Standa~ds 

In 1986, FDA, Health and Welfare Canada, and Health and Social Services 
UK issued the Tripartite Biocompatibility Guidance for Medical Devices. 
This Guidance has been used by FDA reviewers, as well aa by 
manufacturers of medical devices, in selecting appropriate testa to 
evaluate the adverse biological responses to medical devices. Since 
that time, the International Standards Organization (ISO), in an effort 
to harmonize biocompatibility testing, developed a standard for 
biological evaluation of medical devices (ISO 10993). The scope of 
this 12-part standard is to evaluate the effects of medical device 
materials on the body. The first part of this standard "Biological 
Evaluation of Medical Devices: Part 1: Evaluation and Testing", 
provides guidance for selecting the testa to evaluate the biological 
response to medical devices. Moat of the other parts of the ISO 
standard deal with appropriate methods to conduct the biological teste 
suggested in Part 1 of the standard. 

ISO 10993, Part 1, and the FDA-modified Matrix 

The ISO Standard, Part 1, uses an approach to teat selection that is 
very similar to the currently-used Tripartite Guidance, including the 
same seven principles. It also usee a tabular format (matrix) for 
laying out the teat requirements baaed on the various factors discussed 
above. The matrix consist of two tables. See Attachment A, Table 1 -
Initial Evaluation Testa for Consideration, and Attachment B, Table 2 -
Supplementary Evaluation Testa for Consideration. Attachment c is a 
biocompatibility flow chart for the selection of toxicity teste for 
510(k)a. It may be applicable to some PMAa also but not all PHAe. In 
addition, FDA is in the process of preparing toxicology profiles for 
specific devices. These profiles will assist in determining 
appropriate toxicology testa for these devices. 

To harmonize biological response testing with the requirements of other 
countries, FDA will apply the ISO standard, Part 1, in the review 
process in lieu of the Tripartite Biocompatibility Guidance. 

FDA notes that the ISO standard acknowledges certain kinds of 
discrepancies. It states "due to diversity of medical devices, it is 
recognized that not all testa identified in a category will be 
necessary and practical for any given device. It is indispensable for 
testing that each device shall be considered on its own mertia: 
additional teats not indicated in the table may be necessary." In 
keeping with this inherent flexibility of the ISO standard, FDA has 
made several modifications to the testing required by ISO 10993-Part 1. f./~ 
These modifications are required for the category of surface devices ~ :> 
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permanently contacting mucosal membranes (e.g., IUDs). The ISO 
standard would not require acute, sub-chronic, chronic toxicity and 
implantation tests. Also, for externally communicating devices, 
tissue/bone/dentin with prolonged and permanent contact (e.g., dental 
cements, filling materials etc.), the ISO standard does not require 
irritation, systemic toxicity, acute, sub-chronic and chronic toxicity 
tests. Therefore, FDA has included these types of tests in the matrix. 

Although several tests were added to the matrix, reviewers should note 
that some tests are commonly requested while other tests are to be 
considered and only asked for on a case-by-case basis. Thus, the 
modified matrix is only a framework for the selection of tests and not 
a checklist of every required test. Reviewers should avoid 
proscriptive interpretation of the matrix. If a reviewer is uncertain 
about the applicability of a specific type of test for a specific 
device, the reviewer should consult toxicologists in ODE. 

FDA expects that manufacturers will consider performing the additional 
teste for certain categories of devices suggested in the FDA-modified 
matrix. This does not mean that all the tests suggested in the 
modified matrix are essential and relevant for all devices. In 
addition, device manufacturers are advised to consider tests to detect 
chemical components of device materials which may be pyrogenic. We 
believe that ISO 10993, Part 1, and appropriate consideration of the 
additional teste suggested by knowledgeable individuals will generate 
adequate biological data to meet FDA's requirements. Reviewers in the 
Office of Device Evaluation will accept data developed according to the 
IS0-10993, Part 1, with the matrix as modified and presented in this 
memorandum (#095-1). 

Manufacturers are advised to initiate discussions with the appropriate 
review division in the Office of Device Evaluation, CDRH, prior to the 
initiation of expensive, long-term testing of any new device materials 
to ensure that the proper testing will be conducted. We also recognize 
that an ISO standard is a document that undergoes periodic review and 
is subject to revision. ODE will notify manufacturers of any future 
revisions to the ISO standard referenced here that affect this 
document's requirements and expectations. 

Effective Datet This Guidance is effective for all submissions that 
will be received on or after July 1, 1995. The former guidance, G87-1 
entitled "Tripartite Biocompatibility Guidance," may continue to be 
applied until a final decision is reached on each submission received 
prior to July 1, 1995. Sponsors may, however, choose to follow this 
new memorandum immediately. After this transition period for 
submissions covered by the Tripartite Biocompatibility Guidance, G87-1 
will be recinded and replaced by this guidance. 
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Table 1 -Initial Evaluation Tests for Consideration. • 

Device Categories 

Body contact Contact 
(see 4.1) duration 

(see 4.Z) 

A-li•ited 
(:24 h) 

B-prolonged 
(Z4 h to 
30 days) 

?: c-~t l (>30 days) g 

! 
Skin A X 

B X 

c X 

SUrface Hucosal A X devices llellbraoe 
8 X 

c X 

Breached or A X 
coq:>roaai sed 
surfaces 8 X 

c X 

Blood path, A X 
indirect 

8 X 

c X 

External T i ssuetbonet A X coam..n i cati ng dentin 
devices C<XIIIUl i cat i ng1 B X 

c X 

Circulating 
blood 

A X 

B X 

c X 

Tissue/ A X 
bone 

lq:Jlant 
B X 

Devices c X 

Blood A X 

B X 

c X 
X = ISO Evaluat1on Tests tor COOsider&t1on 
0 = Additional Tests which ~~~ay be ~l icable 
Note 

1 
Tissue incllldes tissue fluids and stb:ut:anous spaces 

Note 
2 

F<K" all devices used in extracorporial circuits 

*See Table Z for S<.wlementary Evaluation Tests 

General Program Memorandum- #G95-1 
Attachment A 

Biological Effect 

1: 
?: 11 

" > s .., 
! a s . ¥ 
" .. 1 ~ :; 

~ ! ?: ?: i ?: 1l 
~ " b 15 s ., 

.E " I 
c s 0 ?: c 0 15 "f 15 0 .., .., • c a 0 " :1 N 

0 l ~ 0 .., 
c .. .., 

'I i • c :1 -s l .z 1 ... a 
14 14 0 X 

X X 

X X 

X X 

X X 

X X 0 0 0 

X X 0 X X 0 

X X 0 

X X 0 0 0 

X X 0 X X 0 

X X X X 

X X X 0 X 

X 0 X X X 0 X 

X X 0 

X 0 0 0 X X 

X 0 0 0 X X 

X X X rf X 

X X X 0 X 0 X 

X X X X X 0 X 

X X 0 

X 0 0 0 X X 

X 0 0 0 X X 

X X X X X 

X X X 0 X X X 

X X X X X X X 
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General Program Memorandum- #G95-1 
Attachment B 

Table 2- Supplementary Evaluation Tests for Consideration. • 

Device Categories Biological Effect 

Body contact Contact 
(see 4.1) duration 

(see 4.2) 

A·li•ited 
(~4 h) ! 

c 

a-prolonged i 
(24 h to "li 

> 30 days) l: l: e c ] "0 • 0 

" "e > ... 
C·perllal~er~t l! • ... i (>30 days) ~ r 1 t 0 "0 

l z J 0 iii 

S~in A 

B 

c 
Surface Mucosal A devices !Dellbrane 

B 

c 0 

Breached or A 
COG{)r'Oill i sed 
surfaces B 

c 0 

Blood path. A 
indirect 

B 

c X X 
External T i ssue/bonef A COIIIalrli cat i ng dentin 
devices COIIIIU'1 i cat i ng B 

c 0 X 

Circulating A 
blood 

B 

c X X 

Tissue/ A 
bone 

lqJlant 
B 

Devices c X X 

Blood A 

B 

c X X 

X = ISO Evaluation Tests for Consideration 
0 = Additional Tests \ottidl may be applicable 

*See Table 1 for Initial Evaluation Tests. 
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General Program Memorandum - #G95-1 
Attachment c 

Biocompatibility Flow Chart for the Selection of Toxicity Tests for SlO{k)s 

No 

Is the 
device material 

a polymer? 

fora 

No 

No 

No 

No 
Tox 

Profile 

Consult 
toxicologist for 

appropriate tests, 
rt necessary. 

Consult 
modified ISO matrix 

for 
suggested tests. 

No 

No 

Yes 

oes it contain an 
to>dc substances 
e.g., Pb,Ni, Cd 

Zr? 

Master Rle, 
when referenced, 

has acceptable tox data 
applicable to the device. 

No 

Submission contains 
acceptable tax data and/or 

justification or risk assessment 
for not conducting appropriate tests. 

No 

TOXICOLOGICAL DATA 
REQUIRED 

BIOCOMPATIBIUTY 
REQUIREMENTS MET 

No 

Yes 

Yes 

BIOCOMPATIBIUTY 
REQUIREMENTS MET-

--------------- . 1 
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Ms. Lisa M. Quaglia 
Regulatory Affairs Manager 
Microvasive Endoscopy 
Boston Scientific Corporation 
One Boston Scientific Place 
Natick, Massachusetts 01760-1537 

Re: K000281 
Wallstent® Enteral Prosthesis 
Dated: January 28, 2000 
Received: January 31, 2000 

Dear Ms. Quaglia: 

MAR 6 200J 

We have reviewed your Section 510(k) notification of intent to market the device referenced 
above. We cannot determine if the device is substantially equivalent to a legally marketed 
predicate device based solely on the information you provided. To complete the review of your 
submission, we require the following additional information: 

(b) (4)
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Page 2 - Ms. Lisa Quaglia 

We believe that this information is necessary for us to determine whether or not this device is 
substantially equivalent to a legally marketed predicate device with regard to its safety and 
effectiveness. 

You may not market this device until you have provided adequate information described above 
and required by 21 CFR 807.87(1), and you have received a letter from FDA allowing you to do 
so. If you market the device without conforming to these requirements, you will be in violation 
ofthe Federal Food, Drug, and Cosmetic Act (Act). You may, however, distribute this device 
for investigational purposes to obtain clinical data if needed to establish substantial equivalence. 
Clinical investigations of this device must be conducted in accordance with the investigational 
device exemption (IDE) regulations. 

If the information, or a request for an extension of time, is not received within 30 days, we will 
consider your premarket notification to be withdrawn and your submission will be deleted from 
our system. If you submit the requested information after 30 days it will be considered and 
processed as a new 51 O(k); therefore, all information previously submitted must be resubmitted 
so that your new 51 O(k) is complete. 

The requested information, or a request for an extension of time, should reference your above 
51 O(k) number and should be submitted in duplicate to: 

(b) (4)
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Page 3 - Ms. Lisa Quaglia 

Food and Drug Administration 
Center for Devices and 

Radiological Health 
Document Mail Center (HFZ-401) 
9200 Corporate Boulevard 
Rockville, Maryland 20850 

If you have any questions concerning the contents of this letter, please contact Ms. Kathleen 
Olvey at (301) 594-1220. If you need information or assistance concerning the IDE regulations, 
please contact the Division of Small Manufacturers Assistance at its toll-free number 
(800) 638-2041 or at (301) 443-6597, or at its Internet address 
"http:/ /www.fda.gov/cdrh/dsmamain.html". 

Enclosure 

cc: HFZ-401 
HFZ-404 
HFZ-470 
D.O. 

KMO:lrm:3.1.2000 

~~-:9~ -~/_u_: ~ j 3/c. lot 
~~70 - --r --l- f ~ - -------
------- -- -- ~t-c--. 1dto.o I __ _ 

I --------- ---·-- ~---------

Sincerely yours, 

js/ 
Carolyn Y. Neuland, Ph.D. 
Chief, Gastroenterology and Renal 

Devices Branch 
Division of Reproductive, Abdominal, 

and Radiological Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 

I - r---
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DEPARTMENT OF HEi\LTH & IIUMi\N SERVICI:S Public Health Service 

Food and Drug Administration -­Memorandum 
From: Reviewer(s)- Name(s) ))11-f'Jl/..,<>n 0/"~-------------------

Subject: 5IO(k) Number_~--~~{(_~-"'OUO""'----- ~"~?<.£____,._/ ______ _ 

To: The Record- Il is my recommendation that the subject 51 O(k) Notification: 

DRefused to accept. 

)~(Requires additional information (other than refuse to accept). 

f1is substantially equivalent to marketed devices. 

DNOT substantially equivalent to marketed devices. 

De Novo Classification Candidate? DYES ... 
J_ ~ .• 

DOther (e.g., exempt by regulation, not a device, cfuplicate, etc.) 

Is this. device subject to Postmarket Surveillance? 

Is this device subject to the Tracking Regulation? 

Was clinical data necessary to support the review of this 510(k)? 

Is this a prescription device? 

Was this 51 O(k) reviewed by a Third Party? 

Special 51 O(k)? 

Abbreviated 51 O(k)? Please fill out form on H Drive 51 Oklboilers 

This 510(k) contains: 

Truthful and Accurate Statement DRequested Qj'Enclosed 
(r~uired for originals received 3-14-95 and after) 

t8JA 5IO(k) summary OR DA 5IO(k) statement 

ti{l The required certification and summary for ~lass .III devices 

DYES 

DYES 

DYES 

~YES 
DYES 

DYES 

DYES 

"-----

D NO 

~NO 
~NO 
[}d"No 

D NO 

0No 
~NO 

~NO 

ijCI The indication for use form (required for originals received l-l-96 and after) 

Material of Biological Origin DYES 0 NO 

The submitter requests under 21 CFR 807.95 (doesn't apply for SEs): 

D No Confidentiality 0 Confidentiality for 90 days D Continued Confidentiality exceeding 90 day~ 

Predicate Product Code with class: 
cq, -:t- 'li· 3 bl 0 

_ -~ JCASI:..,~- _ 1-""I. .. I'Yl. .. ~~J. ]-X_ f!ltj. _f!l"' 

l<cvicw . . ~ . ~~ { . . · jc_~ 
(13 , nc1:11yf) 

Filla! Review: 
-· -- --

(DiVISIOI\ !)lrector) 
l~cvised S/17//99 

Additional Product Code(s) with panel (optional): 

- ---------

~'"3 S-
Gt< DJL ... ~.3}3_/o.-o." ( ..•... 3 .. ·~-~?{~ ~ 

(1\iill\cli Code) (1);1tc) ' 

-- ----- . . . . ······· . {fn11-
(U;l\L') 
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s::i:Jtive lnlormation 
::Jl ~~e')i Oi Marketed 
~Q·;ice Requested 

2s Ueeded 

51 O(k) 11 Substantial Equivalence II 
Decision-Making Process (Detailed) 

New Device Is Compared to 
Marketed Device • 

I' 0 
+ .. Do the Differences Alter the I 

Does New Device Have Same No Intended Therapeutic/Diagnostic/etc. Yes "Not Sub:tantia!!·: 
Indication Stat~ments? . Effect (In Deciding, May . ~ Equivalent" ' I d., Consider Impact on Safety and Determination t Y:-~ Effectiveness)?** . ;._ 

New Device Has Same Intended No l 
Use and May Be ~·substantially-< New Device Has New-----'>-

Eou'J'ent", Intended Use A 

Does New Dev1ce Have Same No Could the New · · l 
Technological Characteristics Characteristics Yes Do the New CharacteriStiCS Yes 
e.g., Design, Materials etc 7 Affect Safety Raise New Types of Safety or ---4-l Yes • • or Elfocliv~:ss? Elf eclfven ess ~~ :slf ons?.. ----------'1' 

No Are the Descriptive Do Accepted Scten!ific Methods 

to Ensure Equivalence? the flew Characteristics? No 
~, . ~s 1

-- Characteristics Precise Enough ExisUor As~essing Effects of 

Are Performance Data Available Are Performance Data Available 

I~ :o Assess Equivalence?··· to Assess Effects of New No 
No 

Characteristics?*•• ~ 

?erro~mance Yes lYes ·- t Data Performance 

.Sequired 1 · . Data + Required 

LPenormance.Data De~onstrate ~k . ., >-QL -< Performance Data Demonstrate / 
Equtvallence. Yes \' 0 Yes . Equivalence? ~ 

-f. No JNo 

0 0 ~ 
• SiO(k) Submissions~~ ,•re New Devices to Marketed Devices. FDA Requests 

, '.J'" _, • ,, •'·- • ""'·'·''-~·'-'· n .. 1,,...,..,.., ~IIP ... .,t,.,.,l"..t"~,fttf')~"",ff,..,..l,..," 
··This Decision Is Norma,., ... ased on Descriptive Information Alone, But 

t ,_,,.,..,.. .,.,..,..., ... ,. t ... t .......... ..,n ...... t ... ,.. ... _,...,_ ...... n ......... t ..... J 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



DATE: February 23,2000 

FROM: Kathleen Olvey, Biologist 
Gastrointestinal and Renal Devices Branch, DRAERD 

SUBJECT: Boston Scientific, Wallstent Enteral Prosthesis, K000281 

TO: The Record CONI ACT: Lisa Quaglia 
(508) 650-8267 
(508) 650-8389 (Fax) 

The premarket notification for the Wallstent Enteral Prosthesis was received on January 31,2000 
(dated 1/28/00). The sponsor is modifying the existing device. 

The sponsor has included a Truthful and Accurate Statement, an Indications for Use Statement, 
and a 510(k) Summary. The Class III Summary is on page 33. 

INDICATIONS FOR USE 
The Wallstent Enteral Endoprosthesis with Unistep Delivery System is indicated for palliative 
treatment of colonic or duodenal strictures or gastric outlet obstruction caused by malignant 
neoplasms, and to relieve large bowel obstruction prior to colectomy in patients with malignant 
strictures. 

DESCRIPTION OF DEVICE AND DEVICE COMPONENTS 
The proposed device is almost identical to the currently marketed Wallstent. The metal stent is 
identical to the predicate. It is a self-expanding metal stent made from cobalt based superalloy 
wire braided in a tubular mesh configuration. The stent is pre-mounted on the delivery system. 

The delivery system is a 1 OFrench coaxial catheter used to deliver and deploy the metal stent to 
the desired location. The delivery system consists of the exterior tube, the interior tube, the 
stopcock and extension tube, stainless steel tube, and the valve body. The interior tube of the 
coaxial system, made of polyetheretherkeytone (PEEK), contains a central lumen that 
accommodates a 0.035" guidewire and serves as a core to mount the stent. The stent is 
premounted onto the delivery system and the exterior tube, constructed of PTFE, braid, and 
Pebax, holds the stent in place on the delivery system. As the exterior tube is retracted back, the 
stent is deployed. The delivery system allows for reconstrainment in the event that the physician 
chooses to reposition the stent. This is accomplished by pulling the stainless steel tube toward 
the user while maintaining valve body position. The stopcock and extension tube are used for 
flushing. The 304 stainless steel tube is used for guiding the deployment and reconstrainment 
force. A limit marker band is located on the delivery system to let the user know when the 
threshold has been met for reconstrainment. Once the stent has been deployed beyond the 
threshold of the limit marker band, reconstrainment will not be possible. Radiopaque markers 
are located on the delivery system to aid in placing the stent prior to deployment. 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

Modifications are being proposed to improve the ease of use and/or manufacture of the delivery 
system. The modifications are: 
• The materials of the interior tube have been changed to increase pushability, reduce 

elongation, and allow for reconstrainment. 
• The delivery system will be offered in a shorter, 135cm length for placement by 

interventional radiologists. 

In addition, the delivery system can now be used to reconstrain the stent if the threshold 
deployment limit has not been reached. 

-7 I am not sure exactly what material has been changed. The interior tube durometer has been 
changed, but the sponsor has not identified the new material and has not provided the results of 
biocompatibility testing. In addition, it appears that the material used in the outer tube 
jacket/weld sleeve has been changed to the same material used in the currently marketed 
Wallstent and the colorant used in the tracheobronchial stent. This should be clarified. 
The diagram provided does not show the outer tube braid, the inner jacket, the stent cup, the 
holding sleeve, or the outer tube liner. I think that some of these components might be listed as 
something else in the diagram but I'm not sure. According to the table in the section on 
substantial equivalent the following changes have been made to the delivery system. I think that 
the components listed for the proposed device but identified by N/ A in the predicate device are 
new components. This needs to be clarified. 

Enteral Wallstent K000281 Enteral Wallstent (K991056) 
MATERIALS 

Inner tube catheter PEEK Pellethane 
Inner jacket of catheter Pellethane NIA 
Outer Tube (OT) Composite of OT components Pebax 
OT liner PTFE N/A 
OT Jacket Pebax N/A 
OT Weld Sleeve Pebax N/A 
OT Braid Stainless steel wire N/A 
Marker bands (inner tube and Platinum/Iridium Tantalum (no outer tube 
outer tube) marker band present) 
Stent cup Nylon 60 N/A 
Tip adhesive Dymax 190M N/A 

2 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

The modified Enteral Wallstent will be available in several configurations: 
Working Stent Stent Working Stent Stent 
Length Diameter Length Length Diameter Length 
230 18mm 60mm 135 18 60 
230 18mm 90mm 135 18 90 
230 20mm 60mm 135 20 60 
230 20mm 90mm 135 20 90 
230 22mm 60mm 135 22 60 
230 22mm 90mm 135 22 90 

After a stricture has been identified in the colon or duodenum, the delivery system is advanced 
over a guidewire to the site of the stricture through an endoscope with the aid of endoscopic 
and/or fluoroscopic visualization. Once in position, the outer sheath is retracted to begin release 
of the stent from the delivery system. If the stent requires repositioning, the stent may be 
repositioned if the threshold for reconstrainment has not been reached. Placement of the stent 
may be confirmed fluoroscopically. 

PERFORMANCE TESTING (page 19) 
Testing performed on the modified enteral Wallstent included: 

Stent dimensional conformance test 
Deployment force 
Withdrawal 
Priming and Trackability test 
Bond strengths 
Delivery system dimensions 

Each product sample was sterilized. It should be noted that only the longer stent length was 
tested (90mm) however, both lengths of the delivery catheter (230 and 135cm) were tested for all 
stent diameters (18, 20 and 22 mm). According to the sponsor, the longer length, 90mm, stent 
was chosen, as the longer stent will challenge the performance greater than the shorter, 60mm, 
stent. The sponsor will validate all sizes prior to market release. 

Working Length Stent Size Number 
230cm 18x90 15 
230cm 20x90 15 
230cm 22x90 15 
135cm 18x90 15 
135cm 20x90 15 
135cm 22x90 15 

Stent dimensional conformance test (delivery system dimensions, page 20)- the purpose of 

3 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

this test was to confirm the dimensions of the stent post deployment with the Unistep Plus 
Delivery System. For each device tested, the working length, overall length, and marker band 
spacing was measured. A laser micrometer was used to measure the outside diameter at the 
exterior marker band, the clear section over the stent, the weld, and the blue working area. For 
each measurement, the minimum and maximum values were compared against the specification. 

The acceptance criteria are listed in the following table. 

Measurement Size Acceptance Criteria Results 
Overall length 230cm 255.0cm ± 1.5cm Passed 

Overall length 135cm 160.0cm ± 1.5cm Passed 

Working length 230cm 230cm ± 1.5cm Passed 

Working length 135cm 135cm ± 1.5cm Passed 

OD @ marker band 230 & 135 0.131" ± 0.006 Passed 

OD@ clear region 230 & 135 0.131" ± 0.006 Passed 

OD@ braid 230 & 135 0.131" ± 0.006 Passed 

OD@ weld 230 & 135 0.131" ± 0.006 Passed 

Marker band spacing 18x90 152mm ± 1mm Passed (151-153) 

Marker band spacing 20x90 170mm ± 1mm Failed (165.5- 168) 

Marker band spacing 22x90 177mm± 1mm Failed 174 - 176 

According to the protocol, 90 samples were to be tested, 15 units for each size. However, the 
number of samples tested for the 135cm-length delivery system was only 14, 10, and 13 for the 
18x90, 20x90, and 22x90 length stents. Some units were lost prior to testing so instead of 45 
total samples there were only 37 samples. 

The results of the testing are on pages 21-23. The sponsor's acceptance criteria were met for 
each of the tests except for marker band spacing. According to the sponsor, this setting is easy to 
control and does not raise serious concerns over the design of the delivery system. The template 
used to set the marker band settings was preliminary template. Prior to building production 
product, this template will be calibrated and validated. Product will not be released until 
complete validated models have been implemented. Comment: this explanation is acceptable. 

In addition, testing of the outside diameter at the exterior marker band, over the stent in the clear 
braidless region and at the weld was done with the new durometer of the clear outer braidless 
region of the delivery system. The new durometer material was used because it was observed 
that during the reconstrainment testing of the 135cm units, this region of the delivery system 
buckled. Additional testing was conducted on the 230cm and 135cm length delivery systems 
with 18x90 diameter stents. The samples passed the testing. 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

Priming and trackability test (page 24)- the purpose of this test was to verify adequate fluid 
flow and trackability in a simulated model. The same units tested for stent dimensions were used 
for this test. Each device was primed with a 1 Occ syringe and water prior to testing. The 
delivery system was then passed over a .035" guidewire and inserted into a simulated model for 
trackability testing. 

The acceptance criteria for priming were the presence of fluid exiting the distal end ofthe 
delivery system. The acceptance criteria for trackability was that each system shall track 
thorough the test model without incurring visible or functional damage. All samples passed the 
testing (page 24). 

Deploy and reconstrain test (page 25) -the purpose of this test was to verify acceptable 
deployment and reconstrainment forces. The test units used for this test were then used for 
priming and tracking testing. From each lot, 5 stents were fully deployed (3rct deploy) in the 
model. The remaining stents were tested for withdrawal and stent dimensions. Each device was 
taken through two deploy and reconstrain cycles using a simulated model prior to full 
deployment or withdrawal. The maximum force for each deployment and reconstrain were 
measured. 

The acceptance criteria for deployment and reconstrainment is 2: .25 lbs and ~7.5 lbs. The results 
begin on page 26. All of the stents deployed with a force greater than .25 lbs. The averages 
ranged from 3.5 to 6.3 depending on the size. All of the samples tested met the acceptance 
criteria. 

The sponsor noted that buckling of the clear outer braidless region of the delivery system was 
observed during the reconstrainment testing of the 13 5 em units. They made a modification to 
the durometer of the clear material encasing the PTFE and testing was conducted again. The 
results are in Table 6-11 on page 27. The samples tested met the acceptance criteria. The 
sponsor notes that for two samples the holding sleeve was either loose or slipped during 
reconstrainment of the stent. The sponsor states that this failure mode was recreated and verified 
to be size related. They implemented a Go/NoGo gauge during manufacture ofthe product until 
validations are completed to ensure that this failure does not occur in the future. 
The sponsor has accepted the data with the corrective actions in place. The product will not be 
released until complete validated models have been implemented. 

Withdrawal test (page 28) - the purpose of this test was to verify acceptable withdrawal when a 
stent is partially deployed. Five units from each lot of the 230cm length delivery system were 
tested (15 total). Each device was partially deployed and the stent should have remained 
attached to the delivery system as it is withdrawn from the model. 

The acceptance criteria for withdraw is that the partially deployed stent shall remain attached to 
the delivery system after being withdrawn from the model. All samples passed this test. 

5 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



K000281, Boston Scientific Wallstent Enteral Prosthesis 

-7Why were the 135cm delivery systems not tested? 

Stent dimensions test (page 29)- this test was done to verify the dimensions of the stent. Ten 
(1 0) units from each lot were tested. The length and diameter for each device was measured. 

The acceptance criteria for stent diameter is nominal ± 1 0%. Stent length is dependent upon 
diameter of the stent and set by marker band spacing on the delivery system. The stent length 
measured free standing is indicated for reference. The results are in the tables on page 29. The 
acceptance criteria have been met. 

Bond strengths (page 30)- the purpose of this test was to verify acceptable bond strengths to 
withstand normal use of the device. The same units used for deploy and reconstrain testing were 
used to verify bond tensile strength for a total of 78 units. Since the bonds are common to al 
models, the sponsor pooled the data. The bonds to be tested and the inclusion criteria are: 
BOND 
Distal tip bond 

Interior tube bond to the stainless steel tube 

Valve body to the exterior tube bond 

Stainless steel tube to the hub bond 

Outer tube weld 

Holding sleeve to exterior tube marker band 

The results are in the table on page 31. 
The average bond tensile strength results are: 

Distal tip bond 
Stainless steel tube to interior tube 
Valve body to exterior tube bond 
Stainless steel tube to hub 
Outer tube weld* 
Outer tube weld 

ACCEPTANCE CRITERIA 
?.:4.5 lbs 

?.:8.0 lbs 

?.:8.0 lbs 

?.:8.0 lbs 

?.:8.0 lbs 
All holding sleeves must remain fully 
encapsulated post deployment 

11.85 lbs 
18.78lbs 
15.09lbs 
37.61 lbs 
9.89 lbs 
11.39lbs 

*The minimum for the outer tube weld was 6.02 lbs. which is below the acceptance criteria. The 
sponsor states that although this weld did not meet the acceptance criteria, further evaluation 
conducted to review the actual force required to deploy the stent only. This data was measured 
between 3.16 and 3.49lbs. The outer tube weld specification will be revised to be 6lbs. 
minimum. The sponsor believes that this new acceptance criteria still leaves an acceptable safety 
margin in the difference between outer tube weld and peak force to deploy the stent. The second 
set of values for the outer tube weld was taken during the retest of the deploy/reconstrain with 
the change in durometer, as this change may have effected the outer tube weld. 

The visualization of the holding sleeve/exterior tube marker band attachment showed that all 
samples passed this testing. 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

BIOCOMP ATIBILITY 
The sponsor states that the materials in the proposed device are identical to materials currently 
used in other legally marketed Wallstents. 

Component Material Material also used in ... 
Hub, Valve Body, Cap Lexan HPS 1-803 Wallstent tracheobronchial stent with 

Unistep Plus Delivery System 
(K890163, K964121, K961507, 
K961296) 

Hub adhesive Sicoment 8400 Same as above 
Stainless steel tube, outer tube Stainless steel 304 Same as above 
braid 
Inner tube PEEK Same as above 
Inner Jacket, Tip, extension tube Pellethane Same as above 
IM adhesive Sicoment 40 Same as above 
Stent cup Nylon 60 Same as above 
Marker bands Platinum/iridi urn Same as above 
Holding sleeve Tecothane Same as above 
Tip adhesive, VB adhesive Dymax Same as above 
Stopcock Polycarbonate Same as above 
0-ring Silicone Same as above 
Outer tube liner PTFE Same as above 
Outer tube jacket/weld sleeve* Pebax Same as above for the colorant 

Currently marketed Enteral Wallstent 
(Pebax) K991056, K980113, K954290 

Coatings w/Heptane Silicone Currently marketed Enteral Wallstent 
Stent Elgiloy Currently marketed Enteral Wallstent 
*Although the same base matenalts used, Pebax, a dtfferent durometer has been mcorporated for 
the outer tube jacket from that used for the predicate device. 

SUBSTANTIAL EQUIVALENCE 
The sponsor states that the proposed device is substantially equivalent to the currently marketed 
Enteral Wallstent K991056. There are actually three predicate stents, all Wallstents. 
K954290 palliation of colonic strictures 
K980 113 palliation of duodenal strictures 
K991 056 use in malignant strictures prior to colectomy (bridge to surgery) 
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K000281, Boston Scientific Wallstent Enteral Prosthesis 

A table comparing the proposed device to the predicate is on page 8. 
Enteral Wallstent K000281 Enteral Wallstent (K991 056) 

USE 
Indication Palliative treatment of colonic, duodenal (or gastric outlet 

obstruction) strictures caused by malignant neoplasms, and to 
relieve large bowel obstruction prior to colectomy in patient 
with malignant strictures 

Route of Administration Endoscopic 

Stent sizes 18x90,20x90,22x90, 18x60,20x60,22x60 
Delivery Systems 
Catheter lengths 230cm, 135cm 230cm 
Reconstrainable Yes No 

MATERIALS 
Metal stent Elgiloy 
Inner tube catheter PEEK Pellethane 
Inner jacket of catheter Pellethane N/A 
Outer Tube (OT) Composite of OT components Pebax 
OT liner PTFE NIA 
OT Jacket Pebax NIA 
OT Weld Sleeve Pebax NIA 
OT Braid Stainless steel wire N/A 
Marker bands (inner tube and Platinum/Iridi urn Tantalum (no outer tube 
outer tube) marker band present) 
Stent cup Nylon 60 NIA 
Tip adhesive Dymax 190M N/A 

Although the sponsor did not identify their biliary stent as a predicate, the same delivery system 
proposed for the enteral stent has already been cleared. In K982005, the sponsor received 
clearance for the use of the Unistep Plus Delivery System with the 12mm Wallstent biliary stent. 
This delivery system allows the biliary stent to be reconstrained. According to the submission 
for K982005, the delivery system was modified to incorporate four new elements: a stent holder, 
stent cup, limit marker band (located on the interior tube) and exterior marker band, and the inner 
member jacket. According to the review by Gema Gonzalez, during manufacturing, the 
constrained stent pattern is imprinted in the stent holder allowing the sleeve to hold the stent in 
place during partial deployment and reconstrainment. The stent cup holds the proximal end to 
the stent allowing lower reconstrainment forces. The marker bands aid the operator in 
determining the extent of stent deployment. The inner member jacket takes up transmission 
force for a "one-to-one" response during deployment and reconstrainment. This member also 
minimizes "snaking" and kinking of the inner tube as it is pulled back during reconstrainment. 
These changes in the delivery system were already implemented for the 5-l Omm stent sizes 
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(K964119). COMMENT: I am not sure ifthese same changes were made for the enteral 
Wallstent. The sponsor has not provided this information. 

STERILITY (page 18) 
The device will be sterilized using ethylene oxide by an outside contractor. Validation is 
accomplished by using a protocol consistent with the overkill method described in the AAMI 
1988 guideline. The sterility assurance level is 1 o-6 the maximum residue levels are: 

Ethylene oxide 
Ethylene chlorohydrin 
Ethylene glycol 

250 ppm 
250 ppm 

5,000 ppm 

Pyrogenicity - bacterial endotoxins will be monitored on a routine basis using LAL assay the 
modified enteral Wallstent will be released only if the endotoxin level is less than 0.5EU/m. The 
sensitivity of the pyrogen assay is 0.25EU/ml. 
The modified enteral Wallstent will be packaged in a sterile double barrier seal, a PETG tray 
sealed with a Tyvek lid and a Tyvek/Mylar bag. This is the same method of packaging for the 
enteral Wallstent, K991056. 

LABELING 
The name of the device is the "Microvasive Modified Enteral Wallstent". The labeling contains 
a prescription statement, statements that the device is sterile, for single use only. The lot 
number, use before date and the company name and address are included. The sheath OD, the 
working length, minimum working channel, and stent size are also listed. 
COMMENT: Schneider, the company that developed the Wallstent, was bought by Boston 
Scientific and it appears that the emphasis on the name of the device is now to call the device the 
"Microvasive Modified Enteral Wallstent" instead of the Wallstent Enteral Endoprosthesis with 
Unistep Delivery System. Microvasive is a name that is associated with Boston Scientific while 
Wallstent is the name used by Schneider. 

Instructions for Use 
The user is told that the device is sterile, for single use only and not to reuse, reprocess or 
resterilize. Reuse, reprocessing or resterilization may compromise the structural integrity of the 
device and may also create a risk of contamination of the device. 

The description ofthe device is that it is comprised of two components; the implantable metallic 
stent and the Unistep Plus Delivery System. Under Principles of Operation, the use of the device 
is described. A single operator can control deployment and implant the stent. The deployment 
process can be reversed if repositioning is desired. The stent can be reconstrained by the exterior 
tube if the stent deployment threshold has not been exceeded. The stent deployment threshold is 
identified by the location of the limit marker band. Once reconstrained, the stent can be 
repositioned either distally or proximally and the deployment process restarted. Reversing the 

9 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



K000281, Boston Scientific Wallstent Enteral Prosthesis 

deployment process can be completed twice, allowing a total of three deployment attempts. 

The Indications for Use reads "The Wallstent Enteral Endoprosthesis with Unistep Delivery 
System is indicated for palliative treatment of colonic or duodenal strictures or gastric outlet 
obstruction caused by malignant neoplasms, and to relieve large bowel obstruction prior to 
colectomy in patients with malignant strictures. 

The Contraindications are; enteral ischemia, suspected or impending perforation, and intra­
abdominal abscess/perforation. COMMENT: these are the same indication as in the labeling for 
the colonic and duodenal stents (K980113). 

Under Warnings- stents cannot be repositioned after the deployment threshold has been 
exceeded. COMMENT: This warning has been modified from the labeling for K980113 which 
read "Stents cannot be repositioned after total deployment." 

Under Precautions; 
• The device is intended to be used by physicians who have received appropriate training. 

• The system should not be resterilized. 
• The sterile packaging and device should be inspected prior to use. If sterility or performance 

ofthe device is suspected to be compromised, it should not be used. 
• The device is intended for single use only. Do not attempt to reload deployed stents onto the 

delivery system. 
COMMENT: These precautions are identical to those in the labeling for K980 113. 

Under Complication the user is told that the complications associated with the use of the device 
may include the usual complications reported for conventional stents and endoscopic procedures 
such as infection, stent misplacement, stent migration, intestinal perforation and stent 
obstructions secondary to tumor ingrowth through the stent, tumor overgrowth at the stent ends, 
or occlusion. COMMENT: These complications are identical to those listed in the labeling for 
K980113. The Instructions for the proposed device continue with, post stent placement 
complications include: bleeding, perforation, pain, stent migration, tumor ingrowth through the 
stent, tumor overgrowth around ends of stent, foreign body sensation, bowel impaction, reflux, 
ulceration, fever, septicemia and death (other than that due to normal disease progression.) 

The section on "Preparation ofthe Instrument for Insertion" is almost identical to the labeling for 
K980113. 

Under Procedure, the description of placement of the device under fluoroscopy or endoscopy 
(item 1, A and B; and 2) are almost identical to the labeling in the predicate K980113. There are 
some differences in the labeling for the description of deployment. In the predicate labeling the 
user is told that a stent that is partially deployed too far beyond the obstruction can be pulled 
back slightly or removed from the patient, providing no more than half the total stent length has 
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been deployed. A stent once deployment begins, cannot be advanced. The labeling for the 
proposed device has instruction on how to reconstrain the stent once deployment has begun until 
the deployment threshold, identified by the location of the limit marker band, is reached. 
COMMENT: The modifications to the delivery system are so that the stent can be reconstrained, 
this is why the labeling needed to be modified. There is a Caution that reads "do no push 
forward on the delivery system with the stent partially deployed. The stainless steel tube must be 
immobilized securely. Pushing on the delivery system may cause misalignment ofthe stent and 
possible duct damage. The stent should deploy easily. Do not deploy the stent if unusual force 
is required, since this may indicate a failed device." Comment: this is almost identical to the 
predicate labeling except that they use "possible intestinal wall damage" instead of "possible 
duct damage." Intestinal wall damage is more appropriate. I believe that some of the wording 
was taken from the Wallstent biliary endoprosthesis labeling. -7 Please modify this section. 

The instructions also contain a Caution that reads "do not reconstrain around tortuous anatomy as 
it may cause damage to the device." The instructions for repositioning tell the user to first 
reconstrain the stent by holding the valve body stationary and gently pulling the stainless steel 
tube back. Under fluoroscopy, the stent will be reconstrained until the leading marker band is 
even with the exterior tube marker band. Ask LISA, Should this read "the stent will not be 
reconstrained until the leading ... " 

When fully constrained, the delivery system can be moved either proximally or distally and the 
deployment process restarted. Repotioning can be completed twice, allowing a total of three 
deployment attempts. To remove a partially deployed stent, first reconstrain the stent. The entire 
delivery system can then be pulled into the endoscope. There is a caution that "A stent cannot be 
repositioned after the deployment threshold has been exceeded." 

After the stent is positioned and the delivery system removed, routine post implant radiographic 
procedures are performed to demonstrate location and patency of the stent. 

The implanted stent length should allow for adequate overlapping into the non-obstructed 
anatomy to compensate for further tumor progression and stent shortening. If the stent does not 
adequately cover the obstruction, a second stent should be implanted providing adequate 
overlapping of the initially placed stent. 

RECOMMENDATION 
This submission is not complete, the sponsor did not adequately address the changes that have 
been made to the Unistep Plus Delivery System. Although it is possible that the changes are the 
same made to the delivery system for the biliary stent (K982005), I am not sure. I am 
recommending that this submission be placed on hold until adequate information is received. 

-:'{'~ 2bc&./ -,/, /ocJ 
Kathleen M. Olvey 
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RRG/LLD 1/6/93 DRAERD Premarket Notification 51 O(k) 
Rev. 2/6/96 Screening Checklist 

510(k) Number & Device Name K000281, Enteral Wallstent with Unistep Plus Delivery System 

Company Boston Scientific 

ITEM PRESENT NEEDED 
Yes No (YIN/?) 

1. General information (i.e., trade & classification name, 
Est. Reg. No., device class, meets special 
controls or a performance standards, etc.) ./ 

Reason for 51 O(k) - new device or modification ./ 

Identification of legally marketed equivalent device ./ 

Truthful and accurate statement ./ 

SMDA 510(k) summary or statement ./ 

2. Proposed Labeling, Labels, Advertisements _L 

Description of new device/modification ~ 
Intended use statement ./ 

Diagrams, Engineering Drawings, Photographs _L 

Indication for Use Statement ./ 

3. Comparison of similarities/differences to named 
legally marketed equivalent device ./ 

Equivalent Device Labeling, Labels, Advertising ./ 

Intended use of equivalent device ./ 

4. List of all patient contacting materials in new device L 
Comparison of materials to equivalent device _L_ 

5. Biocompatibility information/data for patient 
contacting materials, OR ./ y 

Certification - identical material/formulation ./ 

6. Performance data: Bench data ./ 

Animal data ./ N 
Clinical data ./ N 

7. Sterilization information L 
8. Software validation & verification ./ NA 
9. If Class III, Class III Certification & Summary ./ 

10. Ifkit, kit certification ./ NA 
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FOR REVIEWER'S USE ONLY 
RRG 9/24/93 DRAERD Premarket Notification 510(k) 
Rev. 5/8/95 SUPPLEMENTAL Screening Checklist 
DRAERD has been given the go ahead to continue with the DRAERD Premarket Notification 
510(k) Screening Checklist program rather than switching to the ODE Premarket Notification 
(510(k)) Checklist for Acceptance Decision. However, some items appear in the ODE 
Checklist that were not in the early version of the DRAERD Checklist or Explanation of the 
Checklist. Therefore, the following items should be included as part of the DRAERD 
screening process: 

510(k) Number: ---'K=0-=--=0:....::.0.:::..28-=--=1'------ TIER (Circle) I I II I III 

Expedited Review Requested: YIN Granted: YIN OR, FDA Identified Expedited: YIN 

ITEM Yes No 

1. Is the product a device? ./ 

2. Is the device exempt from 510(k) by regulation or policy? ./ 

3. Are you aware that this device has been the subject of a 
previous NSE decision? ./ 

If yes, does this new 510(k) address the NSE Issue(s) 
(e.g., performance data)? 

4. Are you aware of the submitter being the subject of an 
integrity investigation? ./ 

If yes, consult the ODE Integrity Officer, and has the ODE 
Integrity Officer given permission to proceed with the review? 

5. Is there a specific guidance document for this device or device issue(s)? ./ 

6. Is this a file that was determined to be substantially equivalent (SE) by ODE, 
but placed on hold due to GMP violations and deleted after 12 months on hold? 
If yes, a new review by ODE is not required, please forward to POS. ./ 

In addition, the following item is going to be required as part of a revision to the 510(k) 
regulation. However, it is not required now, but the Explanation of the DRAERD Screening 
Checklist has been modified to include this information. 

7. Address of manufacturing facility/facilities, and if applicable, 
sterilization site(s). ./ 

Administrative Reviewer Signature: ~~.......--~~ate: 2/18/00 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

February 01, 2000 

BOSTON SCIENTIFIC CORP. 
ONE BOSTON SCIENTIFIC PL. 
NATICK, MA 01760 
ATTN: LISA M. QUAGLIA 

510(k) Number: 
Received: 
Product: 

Food and Drug Administration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Document Mail Center (HFZ-401) 
9200 Corporate Blvd. 

Rockville, Maryland 20850 

K000281 
31-JAN-2000 
WALLSTENT ENTERNAL 
PROSTHESIS 

The Center for Devices and Radiological Health (CDRH), Office of Device 
Evaluation (ODE), has received the Premarket Notification you submitted in 
accordance with Section SlO(k) of the Federal Food, Drug, and Cosmetic Act 
(Act) for the above referenced product. We have assigned your submission a 
unique 510(k) number that is cited above. Please refer prominently to this 
510(k) number in any future correspondence that relates to this submission. 
We will notify you when the processing of your premarket notification has been 
completed or if any additional information is required. YOU MAY NOT PLACE 
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA 
ALLOWING YOU TO DO SO. 

On January 1, 1996, FDA began requ1r1ng that all 510(k) submitters provide on 
a separate page and clearly marked "Indication For Use" the indication for use 
of their device. If you have not included this information on a separate page 
in your submission, please complete the attached and amend your 510(k) as soon 
as possible. Also if you have not included your SlO(k) Summary or 510(k) 
Statement, or your Truthful and Accurate Statement, please do so as soon as 
possible. There may be other regulations or requirements affecting your device 
such as Postmarket Surveillance (Section 522(a)(l) of the Act) and the Device 
Tracking regulation (21 CFR Part 821). Please contact the Division of Small 
Manufacturers Assistance (DSMA) at the telephone or web site below for more 
information. 

Please remember that all correspondence concerning your submission MUST be 
sent to the Document Mail Center (HFZ-401) at the above letterhead address. 
Correspondence sent to any address other than the Document Mail Center will 
not be considered as part of your official premarket notification submission. 
Because of equipment and personnel limitations, we cannot accept telefaxed 
material as part of your official premarket notification submission, unless 
specifically requested of you by an FDA official. Any telefaxed material 
must be followed by a hard copy to the Document Mail Center (HFZ-401). 

You should be familiar with the manual entitled, "Premarket Notification 
510(k) Regulatory Requirements for Medical Devices" available from DSMA. 
If you have other procedural or policy questions, or want information on 
how to check on the status of your submission (after 90 days from the 
receipt date), please contact DSMA at (301) 443-6597 or its toll-free 
number (800) 638-2041, or at their Internet address http://www.fda.govjcdrh/dsmamain.html 
or me at (301) 594-1190. 

Sincerely yours, 

Marjorie Shulman 
Consumer Safety Officer 
Premarket Notification Staff 
Office of Device Evaluation 
Center for Devices and Radiological Health 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Boston Scientific Corporation 

Premarket Notification 

Modified Enteral Wallstent® 

January 28, 2000 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



TABLE OF CONTENTS 

Table of Contents .............................................................................................................................. i 

Table of Figures ................................................................................................................................. i 

RTA INDEX ································································································································ ii 

SECTION 1 Indications for Use ...................................................................................................... 1 

SECTION 2 DEVICE DESCRIPTION ............................................................................................. 2 

SECTION 3 SUBSTANTIAL EQUIVALENCE ................................................................................. 6 

SECTION 4 DRAFT PRODUCT LABELING ................................................................................ 1 0 

DRAFT LABELS ............................................................................... ·············· ........................... 11 
DRAFT INSTRUCTIONS FOR USE ................................................................................................... 12 

SECTION 5 PACKAGING, STERILIZATION, AND PYROGENICITY .......................................... 18 

SECTION 6 LABORATORY TESTING ......................................................................................... 19 

STENT DIMENSIONAL CONFORMANCE TEST .............................................................................................. 20 
PRIMING AND TRACKABILITY TEST ........................................................................................................... 24 
DEPLOY AND RECONSTRAIN TEST ........................................................................................................... 25 
WITHDRAWAL TEST ........................................................................................................................ 28 

STENT DIMENSIONS TEST ............. ························· .. ·········· .................................... ·················· .......... ····· 29 
BOND TEST ........................................................................................................................ 30 

SECTION 7 BIOCOMPATIBILITY TESTING ................................................................................ 32 

SECTION 8 Class Ill Summary ..................................................................................................... 33 

SECTION 9 PREDICATE DEVICE LABELING ............................................................................ 85 

ENTERAL WALLS TENT® lABELING .......................................................................................................... 86 

SECTION 10 510(K) SUMMARY ................................................................................................ 91 

TABLE OF FIGURES 

Table 2-2 Modified Enteral Wallstent® Configurations ................................................................................... .4 

Figure 2-1 Device Drawing .............................................................................................................................. 5 

Table 3-1 Similarities and Differences Between the Modified Enteral Wallstent® and the Currently Marketed 

Enteral Wallstent® ..................................................................................................................................... 8 

Figure 3-1 510(k) Decision Tree ...................................................................................................................... 9 

Table 6-1 Modified Enteral Wallstent® Tested Product Codes ..................................................................... 19 

Table 7-1 Comparison of Materials of the Modified Enteral Wallstent® to Materials of ................................. 32 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



RTA INDEX 

DEVICE TRADE NAME: Wallstent® Enteral Prostheseis 
REASON FOR 51 O(K): Modifications to Currently Marketed Predicate Devices 
DIVISION/BRANCH: DRAERD/Gastro-Renal (GRDB) 

Note: Item Numbers in Left Column correspond to FDA's "Pre market Notification 51 O(k) Checklist" 

INFORMATION REQUESTED LOCATION IN 51 O(K) 

I.F. Information required under Sections 510(k), 513(f), and 513(i) of the Food, Drug, and Cosmetic Act and Part 807 of 
the Code of Federal Regulations 

1. Device trade or proprietary name ................................................................................................ Cover Letter 
2. Device common or usual name or classification name ............................................................... Cover Letter 
3. Establishment registration number (only applies if establishment is registered) ......................... Cover Letter 
4. Class into which the device is classified under 21 CFR Parts 862 to 892 ................................... Cover Letter 
5. Classification Panel ..................................................................................................................... Cover Letter 
6. Action taken to comply with Section 514 of the Act... .................................................................. Cover Letter 
7. Proposed labels, labeling and advertisements (if available) that describe the device, its 

intended use, and directions for use (Blue Book Memo No. G91-1) ....................................... Section 4 
8. A 51 O(k) summary of safety and effectiveness or a 51 O(k) statement that safety 

and effectiveness information will be made available to any person upon request ................. Section 10 
9. For Class Ill devices only, a Class Ill certification and a Class Ill Summary ................................ Section 8 
10. Photographs of the device .............................................................................................................. N/A 
11. Engineering drawings for the device with dimensions and tolerances ........................................ Figure 2-1 
12. The marketed device(s) to which equivalence is claimed including 

labeling and description of device ........................................................................................... Sections 3 &10 
13. Statement of similarities and/or differences with marketed device(s) .......................................... Section 3 
14. Data to show consequences and effects of a modified device .................................................... Sections 6 & 7 
15. Truthful and Accurate Statement... .............................................................................................. Cover Letter 

II. Additional information that f.§. necessary under 21 CFR 807.87(h): 

A. Submitter's name and address .................................................................................................... Cover Letter 
B. Contact person, telephone number and fax number ................................................................... Cover Letter 
C. Representative/Consultant if applicable ...................................................................................... Not Applicable 
D. Table of Contents with pagination ............................................................................................... Table of Contents 
E. Address of manufacturing facility/facilities and, if appropriate, sterilization sites ......................... Cover Letter 

Ill. Additional information that may be necessary under 21 CFR 807.87(h): 

A. Comparison table of the new device to the marketed device(s) .................................................. Table 3-1 
B. Action taken to comply with voluntary standards ......................................................................... Not Applicable 
C. Performance data on: 

marketed device(s) 
bench testing ....................................................................................................................... N/A 
animal testing ...................................................................................................................... N/A 
clinical data .......................................................................................................................... N/A 

new device 

bench testing .................................................................................................................... Section 6 
animal testing ................................................................................................................... Section 7 
clinical data ....................................................................................................................... Section 8 

D. Sterilization information ............................................................................................................... Section 5 
E. Software information ................................................................................................................... N/A 
F. Hardware information .................................................................................................................. N/A 
G. If this 510(k) is for a kit, has the kit certification statement been provided? ................................. N/A 
H. Is this device subject to issues that have been addressed in specific guidance documents? ..... No 
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Boston 
Scientific 

MICROVASIVE 

January 28, 2000 

5 1 O(k) Document Mail Center (HFZ-40 1) 

Center for Devices and Radiological Health 

Food and Drug Administration 

9200 Corporate Boulevard 

Rockville, MD 20850 

Microvasive Endoscopy 
Boston Scientific Corporat1on 
One Boston Scientific Place 
Nat1ck, MA 01760-1537 

508 650 8000 

www.bsci.com 

'-·-

SUBJECT: 510(k) Premarket Notification for a Modified Enteral Wallstent® 

Dear Sir/Madam: 

Boston Scientific Corporation intends to introduce into interstate commercial distribution its 

Modified Enteral Wallstent®. This device can be used for palliative treatment of colonic and 

duodenal strictures caused by malignant neoplasms. The proposed modification to the 

currently marketed Enteral Wallstent® involves changes to the delivery system. A detailed 

description of the device can be found in Section 2. 

Boston Scientific Corporation hereby submits a premarket notification for the Modified Enteral 

Wallstent® as required by Section 510(k) of the Federal Food, Drug and Cosmetic Act and 21 

CFR 807(E). The following information is being submitted in conformance with 21 CFR 

807.87: 

Common/Usual Names: Enteral Prosthesis 

Trade/Proprietary Name: Wallstent® Enteral Prostheseis 

Classification Name & Based on the regulatory class of the predicate device and 

Device Classification: FDA's classification manual (HHS Publication FDA 95-

4246), Boston Scientific Corporation believes that the 

Modified Enteral W allstent® is best described as a Class III 

device with the following classification names: 

Name Number 21 CFR Ref. 

Esophageal Prosthesis 78MQR 878.3610 

~/ \ \:; 
Proprietary and Confidential information of Boston Scientific Corporation 
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Premarket Notification for Modified Enteral Wallstent® 

January 28, 2000 

Page 2 

Device Panel & Branch: 

Owner/Operator: 

Manufacturer: 

Sterilizer: 

Performance Standards: 

Labeling: 

Substantial Equivalence: 

SlO(k) Summary: 

Certification Statement: 

Submitter's Name, 

Address, and Contact: 

Gastroenterology-Urology (GU)/ Gastro-Renal (GRDB) 

Boston Scientific Corporation 

One Boston Scientific Place 

Natick, MA 01760 

Owner/Operator No. 9912058 

Boston Scientific Corporation 

Plymouth Technology Center 

5905 Nathan Lane 

Plymouth, MN 55442 

Establishment Registration No. 2183541 

Boston Scientific Corporation is not aware that any formal 

perfom1ance standards applicable to this product have been 

established by the Food and Drug Administration under 

Section 514 of the Federal Food, Drug and Cosmetic Act. 

Draft labels and instructions for use for the Modified Enteral 

Wallstent® are included in Section 4. 

Boston Scientific Corporation believes that the Modified 

Enteral W allstent® is substantially equivalent to its currently 

marketed Enteral Wallstent® (510(k) No. K991056). For 

additional information, please refer to Section 3. 

Please refer to Section 10. 

The ''Truthful and Accurate" Statement required by 21 CFR 

807.87(j) is at the end ofthis cover letter. 

Lisa M. Quaglia (Contact Person) 

Regulatory Affairs Manager 

Boston Scientific Corporation 

One Boston Scientific Place 
Natick, MA 01760-1537 

(508) 650-8267 

(508) 650-8389 (FAX) 

The following additional information is also being submitted: 

Proprietary and Confidential information of Boston Scientific Corporation 

(b) (4)
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Premarket Notification for Modified Enteral Wallstent® 

January 28, 2000 

Page 3 

y Confidentiality: Boston Scientific Corporation considers its intent to manufacture this 

device for distribution under its mvn label to be confidential commercial information, and 

therefore exempt from public disclosure. Boston Scientific Corporation understands that 

the data contained in this submission will be restricted from release under the Freedom of 

Information Act for at least 90 days or until FDA has issued a determination of substantial 

equivalence. 

Y Post-Market Surveillance: It is the understanding of Boston Scientific Corporation that 

FDA does not presently require the submission of postmarket surveillance plans for 51 O(k) 

devices and that manufacturers will be notified when such requirements become applicable. 

Y FDA's "Refuse to Accept" Policy: In order to assist the reviewer with FDA's "Premarket 

Notification (510(k)) Refuse to Accept Policy" (June 30, 1993 Draft), a Table of Contents, 

a Table of Figures, and an RTA Index were presented prior to this cover letter. The index 

references all of the information required in Sections I.F., II and III of FDA's "Premarket 

Notification (51 O(k)) Checklist for Acceptance Decision" (August 20, 1993, Revision). 

Boston Scientific Corporation hopes that this information will aid in the initial screening of 

the application. 

Per 21 CFR § 807.90(c), two copies of this Premarket Notification are submitted, along with an 

additional copy of this cover letter. Please feel free to contact me at 508-650-8267 should you 

have any questions. Thank you. 

-n1,~e 
Lisa M. Quaglia 

Regulatory Affairs Manager 

Proprietary and Confidential information of Boston Scientific Corporation 
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Premarket Notification Truthful And Accurate Statement 

(As Required by 21 CFR 807.87(j)) 

I certify that, in my capacity as Senior Regulatory Affairs Specialist at Boston 

Scientific Corporation, I believe to the best of my knowledge that all data and 

information submitted in this premarket notification are truthful and accurate and that 

no material fact has been omitted. 

~d~n1.~ 
Lisa M. Quaglia · 

Regulatory Affairs Manager 

~ t1. CJS, d6W 
D e 

/ 

*(Premarket Notification [51 O(k)] Number) 

*For a new submission, leave the 51 O(k) number blank. 

Must be signed by a responsible person of the firm required to submit the premarket 

notification (e.g., not a consultant for the 51 O(k) submitter). 
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51 O(k) Number: 

Device Name: 

Indication for Use: 

To Be Determined 

Modified Enteral Wallstent® 

SECTION 1 
INDICATIONS FOR USE 

The Wallstent® Enteral Endoprosthesis with UnistepTM Plus Delivery system is indicated for 

palliative treatment of colonic or duodenal strictures or gastric outlet obstruction caused by 

malignant neoplasms, and to relieve large bowel obstruction prior to colectomy in patients with 

malignant strictures. 

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED) 

Concurrence ofCDRH, Office of Device Evaluation (ODE) 

Prescription Use ___ _ OR Over-The-Counter Use ___ _ 

(Per 21 CFR 801.1091) 

(Optional Format 1-2-96) 

{1 
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SECTION 2 
DEVICE DESCRIPTION 

The Modified Enteral Wallstent® is almost identical to the currently marketed Enteral 

Wallstent® (510(k) No. K991056). It is comprised of a metal stent and a delivery system. The 

metal stent is identical to the currently marketed Enteral Wallstent®. The only difference 

between the two devices is the delivery system. Several modifications to the delivery system 

have been made as are described below. The new delivery system will also be offered in 2 

lengths. A 230cm length for endoscopic use and a 135cm length for interventional radiologists. 

The Modified Enteral Wallstent® is a self-expanding metal stent supplied pre-mounted on a 

delivery system. It is a cobalt-based superalloy wire braided in a tubular mesh configuration. 

This design configuration results in a stent that is flexible, compliant, and self-expanding. The 

purpose of the stent is to increase or maintain the inner lumen diameter of the colon or duodenum. 

Radiopaque markers are located on the delivery system to aid in placement under fluoroscopy. 

The stent is placed by means of a delivery system. A variety of modifications are being proposed 

to the delivery system to improve the ease of use and/or manufacture of the product. These 

modifications are summarized in Section 3. 

The delivery system is a coaxial tubing assembly that constrains the stent until it is released in a 

controlled manner. The exterior tube serves to constrain the stent until retracted during 

deployment. Radiopaque marker bands situated adjacent to the leading and trailing ends of the 

stent facilitate imaging during deployment. The interior tube of the coaxial system contains a 

central lumen that will accommodate a 0.035" guidewire. The device may be inserted through 

the working channel of an endoscope with a minimum working channel of 3. 7mm. The release of 

the stent is accomplished by retracting the outer sheath. The delivery system allows for 

reconstrainment should the physician need to reposition the stent once deployment has begun. 

The stent is packaged constrained on the delivery system ready for placement. The working 

length of the device is available in 230 em or 135 em. The system is sterile and intended for 

single use only. A detailed device drawing is provided in Figure 2-1. 

The major components of this device are the stent and the delivery system. Each component is 

expanded upon below and presented in the attached device drawing (Figure 2-1 ). Table 3-1 (page 

8) also outlines the characteristics of these components, while comparing the Modified Enteral 

Wallstent® to the currently-marketed Enteral Wallstent®. Laboratory results are presented in 

Section 6 to verify the safety and performance of the device. Biocompatibility information on the 

materials of the Modified Enteral Wallstent® are presented in Section 7 and Section 8 contains 

the Class III Summary of Adverse Safety and Effectiveness. 

------------------~ Premarket Notification, Modified Enteral Wallstent®, January 28. 2000 
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STENT 

The metal stent is identical to the currently marketed Enteral W allstent®. It is a self-expanding 

metal stent consisting of a cobalt-based superalloy wire braided in a tubular mesh configuration. 

The stent is supplied pre-mounted on the delivery system. The outward radial force along with the 

ends of the stent serves to stabilize the prosthesis after implantation. 

DELIVERY SYSTEM 

The delivery system is a 10 Fr. coaxial catheter used to deliver and deploy the metal stent to the 

desired location. The delivery system has been modified in that the materials of the interior tube 

have been changed to increase pushability, reduce elongation, and allow for reconstrainment. 

The delivery system will also be offered in a shorter, 135cm length for placement by 

Interventional Radiologists. The delivery system consists of the exterior tube, the interior tube, 

the stopcock and extension tube, stainless steel tube, and the valve body. The interior tube of the 

coaxial system, made of PEEK (polyetheretherkeytone ), contains a central lumen that 

accommodates a 0.035" guidewire and serves as a core to mount the stent. The stent is pre­

mounted onto the delivery system and the exterior tube, constructed of PTFE, braid, and Pebax, 

holds the stent in place on the delivery system. As the exterior tube is retracted back, the stent is 

deployed. The delivery system allows for reconstrainment in the event that the physician chooses 

to reposition the stent. This is accomplished by pulling the stainless steel tube towards the user 

while maintaining valve body position. The stopcock and extension tube are used for flushing. 

The 304 stainless steel tube is used for guiding the deployment and reconstrainment force. A 

limit marker band is located on the delivery system to let the user know when the threshold has 

been met for reconstrainment. Once the stent has been deployed beyond the threshold of the limit 

marker band, reconstrainment will not be possible. Radiopaque markers are located on the 

delivery system to aid in placing the stent prior to deployment. 

The following technique would generally be used with the Modified Enteral Wallstent®. Once a 

stricture has been identified in the colon or duodenum, the delivery system, with the stent pre­

mounted, would be advanced over a guidewire to the site of the stricture through an endoscope 

with the aid of endoscopic and/or fluoroscopic visualization. Once in position, the user would 

retract the outer sheath to begin release of the stent off of the delivery system. If the stent 

requires repositioning, the stent may be repositioned if the threshold for reconstrainment has not 

been reached. Placement of the stent may be confirmed fluoroscopically. 

The Modified Enteral Wallstent® will is available in several configurations for use according to 

the patient's anatomy and the physician's preference: 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
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TABLE 2-2 
MODIFIED ENTERAL WALLSTENT® CONFIGURATIONS 

Cat. No. Working Length Stent Diameter Stent Length 

M00565540 230 18 mm 60 mm 

M00565550 230 18 mm 90 mm 

M00565560 230 20 mm 60 mm 

M00565570 230 20 mm 90 mm 

M00565580 230 22 mm 60mm 

M00565590 230 22 mm 90 mm 

M00565600 135 18 mm 60 mm 

M00565610 135 18 mm 90mm 

M00565620 135 20 mm 60 mm 

M00565630 135 20 mm 90 mm 

M00565640 135 22 mm 60mm 

M00565650 135 22 mm 90 mm 

~~~~~~~~--~~-----~ 
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FIGURE 2-1 
DEVICE DRAWING 
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SECTION 3 
SUBSTANTIAL EQUIVALENCE 

As stated in the device description, the Modified Enteral W allstent® is almost identical to the 

currently marketed Enteral Wallstent® (K991056. 06/22/99). 

Table 3-1 (page 8) compares the similarities and differences ofthe Modified Enteral Wallstent® 

to the currently marketed Enteral Wallstent® for substantial equivalence purposes. 

The 51 O(k) Substantial Equivalence Decision-Making Process as outlined in ODE Guidance 

Document No. K86-3, "Guidance on the CDRH Premarket Notification Review Program," was 

used to determine substantial equivalence. Please refer to Figure 3-1 for the Decision Tree from 

that document. The answers to the following questions lead to a determination that the Modified 

Enteral Wallstent® is substantial equivalent to Enteral Wallstent®. 

1) Does the new device have same indication statements? 

Yes. As shown in Section 9, the currently marketed Enteral Wallstent® is used for 

palliative treatment of colonic or duodenal strictures or gastric outlet obstruction caused 

by malignant neoplasms and to relieve large bowel obstruction prior to colectomy in 

patients with malignant strictures. The Modified Enteral Wallstent® is used for the same 

indication. See draft product labeling in Section 4 (page 1 0). 

2) Does the new device have same technological characteristics, e.g. design, materials, 
etc.? 

No. The Modified Enteral Wallstent® is not identical to the predicate device; however, it 

is very similar in many of its design elements and materials, as can be seen Table 3-1 

(page 8). The primary difference between the currently marketed Enteral Wallstent® and 

the proposed Modified Enteral Wallstent® is the delivery system. The new delivery 

system offers a shorter length for usage by the interventional radiologist and incorporated 

many features for ease of manufacturing and to improve the product for the physician. 

Specifically, the new delivery system offers reconstrainability and better visualization 

with the clear distal tip. These new features resulted in modification or addition of new 

materials. The metal stent is identical to the currently marketed Enteral Wallstent®. 

3) Could the new characteristics affect safety or effectiveness? 

Yes. It is possible that the design and material differences described above could affect 

safety or effectiveness. However, the materials chosen have a history of use within 

Boston Scientific and raise no new issues regarding safety or effectiveness. 

-----------------------------------------------------------------Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
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4) Do the new characteristics raise new types of safety and effectiveness questions? 

No. The changes described above do not raise any new types of safety and effectiveness 

questions. The laboratory testing data (Section 6) and the biocompatibility information 

(Section 7) provide further evidence that no new safety and effectiveness issues have 

been raised. 

5) Do accepted scientific methods exist for assessing effects of the new characteristics? 

Yes. The data shown in Sections 6 and 7 was developed using accepted scientific 

methods. Although previous submissions focused on testing of the actual stent and do 

not specifically identify the tests described in this 51 O(k), adequate samples were tested 

with statistical rationale and scientific soundness. Information provided in Section 7 was 

also conducted using accepted scientific tests for studying biocompatibility. 

6) Are performance data available to assess effects of new characteristics? 

Yes. The laboratory testing results are provided in Section 6 and the biocompatibility 

information is provided in Section 7. 

7) Do performance data demonstrate equivalence? 

Yes. The performance data demonstrate that the Modified Enteral Wallstent® is 

equivalent to the currently-marketed Enteral W allstent®. 

In summary, based on the data presented in Section 6 and Section 7, Boston Scientific 

Corporation believes that Modified Enteral Wallstent® is substantially equivalent to the currently 

marketed Enteral Wallstent®. 
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TABLE 3-1 

SIMILARITIES AND DIFFERENCES BETWEEN THE MODIFIED ENTERAL WALLSTENT® AND THE 

CURRENTLY MARKETED ENTERAL WALLSTENT® 

Microvasive Modified Enteral Wallstent® Currently Marketed 
Enteral 

(This 510(k)) Wallstent®(K991 056) 

USE 

Indication Palliative treatment of colonic, duodenal Same 
(or gastric outlet obstruction) strictures 
caused by malignant neoplasms, and to 
relieve large bowel obstruction prior to 
colectomy in patients with malignant 
strictures. 

Route of Administration Endoscopic Endoscopic 

Stent 

Stent Sizes (mm) 18x90,20x90,22x90, 18x60,20x60, Same 
22x60 

Delivery System 

Catheter Lengths 230 em, 135 em 230 em 

Catheter 00 .131" .131" 

Reconstrainable Yes No 

Irrigation Capability Yes Yes 

RO Marker Bands Yes Yes 

MATERIALS 

Metal Stent Elgiloy Same 

Inner Tube Catheter PEEK Pellethane 

Inner Jacket of Catheter Pellethane N/A 

Outer Tube (OT) Composite of OT components Pebax 

OT Liner PTFE N/A 

OT Jacket Pebax N/A 

OT Weld Sleeve Pebax N/A 

OT Braid Stainless Steel Wire N/A 

Marker Bands (inner tube Platinum/Iridium Tantalum (No outer tube 
and outer tube) Marker band present) 

Stent Cup Nylon 60 N/A 

Tip Adhesive Dymax190M N/A 
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Descriptive Information 

about New or Marketed 

Device Requested 

as Needed 

No 

No 

510(k) "SUBSTANTIAL EQUIVALENCE" 

DECISION-MAKING PROCESS (DETAILED) 

New Device is Compared to 

Marketed Device* 

l No Do the DJ!Terenccs A Iter the Intended Yes 
0 

Does New Device Have Same ----• 
Indications Statements? 

·rhcrapcutic/Diagnostic/etc. 

l'ffcct (in Deciding, May 

Consider Impact on Safety and j 
+ 

"Not Substantially 

New Device I las Same Intended 
Use and May be "Substantially 

Equivalent" 

Does New De*ce Have Same 

Technological Characteristics, 

e.g., Design, Materials, etc.? 

Are the Descriptive 

Characteristics Precise Enough 

to Ensure Equivalence? 

Yes 

I c tlccti veness )''* * 

+-----'No 

Equivalent" 

Determination 

New Device Has New ---+- ! 

No 

Intended Use r 
(\mid the New Yes Do the New Characteristics Yes 

Characteristics --+ Raise New Types of Safety __. 0 

or Effectiveness 

No 

Do Accepted Scientific Methods 

/\!Teet Safety or Effectivenesst· QuNes
0

tions?** J 
..,.,.1-----------l Exist for Assessing Effects of 

the New Characteristicsry No 

r
Are Performance Data Available 

to Assess Equivalence?*** 

Yes 

Are Performance Data Available No 

to Assess Effects of New 

Characteristics?*** 

Yes l 
Performance 

Data 

Required 

Performance 

Data 

Required 

L Performance Data Demonstrate • o~---o Performance Data Demonstrate ._I 

* 

** 
*** 

Equivalence? Yes 

+ No 

ToG) "Substantially Equivalent" 

Determination 

Yes Equivalence? 

51 O(k) submissions compare new devices tom marketed devices. FDA requests additional information if the relationship between 

marketed and "predicate" (pre-Amendments or reclassified post-Amendments) devices is unclear. 

This decision is normally based on descriptive information alone, but limited testing information is sometimes required. 

Data may be in the 51 O(k), other 51 O(k)s, the Center's classification files, or the literature. 

FIGURE 3-1 

51 O(K) DECISION TREE 
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DRAFT LABELS 

DRAFT INSTRUCTIONS FOR USE 
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DRAFT LABELS 
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DRAFT INSTRUCTIONS FOR USE 
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SECTION 5 

PACKAGING, STERILIZATION, AND PYROGENICITY 

The following information is provided in conformance with ODE Guidance Document No. K90-

l, "510(k) Sterility Review Guidance." 

PACKAGING 

The Modified Enteral Wallstent® will be packaged in a sterile double barrier seal. The first 

barrier seal is a PETG tray sealed with a Tyvek lid. The second barrier seal is a Tyvek!Mylar 

bag. The device is then provided in a shelf carton. This is the same method of packaging for the 

the currently-cleared Enteral Wallstent® product (51 O(k) No. K991056). 

STERILIZATION 

Boston Scientific Corporation will utilize ETO gas to sterilize the Modified Enteral Wallstent®. 

ETO gas is used for the currently-marketed Enteral Wallstent® product (510(k) No. K991056). 

Sterilization is performed by outside firms per contractually-established guidelines. Sterilization 

validation is accomplished using a protocol consistent with the overkill approach described in the 

Association for the Advancement of Medical Instrumentation March 31, 1988, "Guideline for 

Industrial Ethylene Oxide Sterilization ofMedical Devices." The sterility assurance level (SAL) 

for the Modified Enteral Wallstent® is 1 x 10-6
• To substantiate this SAL, Boston Scientific 

performs sterility testing on actual product, as well as on fractional-exposed products challenged 

with Bacillus subtilis var. niger. For routine sterilization, batches are released on sterility testing 

of systems challenged with 1 x 106 Bacillus subtilis var. niger. For release purposes, maximum 

residue levels of ethylene oxide, ethylene chlorohydrin, and ethylene glycol are at or below the 

levels for "devices contacting mucosa," as described in the proposed rule on ETO residuals (June 

23, 1978 Federal Register): 

Ethylene Oxide: 

Ethylene Glycol: 

PYROGEN I CITY 

250ppm 

5000 ppm 

Ethylene Chlorohydrin: 250 ppm 

Bacterial endotoxins will be monitored for this product family on a routine basis using the 

Limulus Amebocyte Lysate (LAL) assay as described in the "Guideline on Validation of the 

Limulus Amebocyte Lysate Test as an End-Product Endotoxin Test for Human and Animal 

Parenteral Drugs, Biological Products, and Medical Devices," issued by the FDA in December 

1987 and in USP, Chapter 85, "Bacterial Endotoxins Test." The Modified Enteral Wallstent® 

will be released for shipment only ifthe endotoxin level is less than 0.5 EU/ml (endotoxin units). 
The sensitivity of the pyrogen assay is 0.25 EU/ml. 
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SECTION 6 
LABORATORY TESTING 

Laboratory testing was performed on the Modified Enteral Wallstent® to verifY its safety and 

performance. The following tests were performed on finished, ethylene oxide sterilized devices: 

~ Stent Dimensional Conformance Test 

~ Deployment Force 

~ Withdrawal 

~Track Test 
~ Bond Strengths 
~ Delivery System Dimensions 

Each test sample was sterilized using a validated cycle to establish that the sterilization process 

will not adversely affect the performance of the device. Table 6-1 below describes the product 

that was tested in this Section. 

TABLE 6-1 
MODIFIED ENTERAL WALLSTENT® TESTED PRODUCT CODES 

Catalog No. Working Length Stent Size Number 

M00565550 230 em 18x90 15 

M00565570 230 em 20x90 15 

M00565590 230 em 22x90 15 

M00565610 135 em 18x90 15 

M00565630 135 em 20x90 15 

M00565650 135 em 22x90 15 

A sample size of 15 provides a confidence level of 90%> with 85% reliability that all samples will 
meet specification. A sample size of 30, as is the case with 2 lots tested for a single attribute, 

provides a confidence level of 95% with 90% reliability that all samples will meet specification. 

Samples from each diameter were chosen for each length offered for the delivery system. The 

longer, 90mm, stents were chosen as the longer stents will challenge the performance greater than 

the shorter, 60mm, stents. The data collected from the 90mm stents can be interpolated in short 

stent models. All sizes will be validated prior to market release. 
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Stent Dimensional Conformance Test 
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Priming and Trackability Test 
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Deploy and Reconstrain Test 
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Withdrawal Test 
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Stent Dimensions Test 
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Bond Test 
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SECTION 7 
BIOCOMPATIBILITY TESTING 
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SECTION 8 
CLASS Ill SUMMARY 

A review of the published literature and known adverse safety and efficacy data has been 

submitted in previous submissions (K991056, K980113, and K954290). This data is current 

through March of 1999. A thorough review of the literature from March of 1999 to the present 

has been conducted and is attached. To the best of Boston Scientific's knowledge, this data 

represents all relevant published literature regarding enteral stenting from March 1999 to the 

present. This data does not show any new adverse safety or efficacy data with the use of Enteral 

stents for either colonic or duodenal indications. Attached is a bibliography of literature 

published since March of 1999 with complete copies of the articles or abstracts. 

Premarket Notification, Modified Enteral Wallstent®, January 28. 2000 
Proprietary and Confidential Information of Boston Scientific Corporation 
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EXPAND ABLE METAL STENTS 
FOR GASTRIC-OUTLET, 

DUODENAL, AND SMALL­
INTESTINAL OBSTRUCTION 

Roy M. Soetikno, Mp, MS, and David L. Carr-Locke, MD, FRCP 

Malignant gastric-outlet, duodenal, and small-intestinal obstructions are 
caused by occlusion to the lumen by intrinsic or extrinsic growth. Malignant 
obstruction may cause the presenting symptoms, or may develop during the 
course of both primary and metastatic cancers. Although the incidence of malig­
nant gastrointestinal obstruction in the population is not known, several studies 
have reported this condition's significance in many clinical situations. Malignant 
gastrointestinal obstructions occur in up to 15% of patients who received palliative 
care.5 Malignant gastric-outlet obstructions develop in approximately 10% of pa­
tients during the course of pancreatic cancer.25 

The treatment of patients who have malignant gastrointestinal obstruction is 
difficult. The mortality and morbidity of surgery in these patients, who already 
have a short life expectancy, are significant.35 Gastrojejunostomy, for example, is 
associated with up to a 10% mortality rate.35 In addition to having advanced malig­
nant disease, patients are often too debilitated to undergo palliative surgery. There­
fore, it is not uncommon for patients to be treated with supportive therapy only. 
Unfortunately, supportive therapy neither relieves the severe nausea and vomiting 
associated with gastric-outlet, duodenal, or small-intestinal obstruction, nor allows 
adequate food intake.1

•
2 Treatment with antiemetics, chemotherapy, or radiation 

therapy is usually also unsuccessful. Endoscopic treatment with periodic dilation 
typically provides temporary relief and is associated with significant risks of perfo­
ration. Over the past few years, we and others have reported the safety and efficacy 
of self-expanding metal stents used to palliate malignant gastrointestinal obstruc­
tion in patients who were too ill to undergo surgery.2.3. 6• 7•9-

31
•
33

•34•36 

The stents vary in materials, designs, and sizes (Table 1). The first few used 
were the biliary Wallstent (Schneider Inc., Minneapolis, MN) and the esophageal 

From the Department of Endoscopy, Division of Gastroenterology, VA Palo Alto Health Care 
System, Stanford University School of Medicine, Palo Alto, California (RMS); the 
Department of Endoscopy, Gastroenterology Division, Brigham and Women's Hospital; 
and the Department of Medicine, Harvard Medical School, Boston, Massachusetts (OLC-L) 

GASTROINTESTINAL ENDOSCOPY CLINICS OF NORTH AMERICA 
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Table 1. REPORTED CASES OF METAL STENTS TO PALLIATE MALIGNANT GASTRIC-OUTLET, DUODENAL, AND 
SMALL-INTESTINAL OBSTRUCTION 

Stent 
TTS Survival 

Diameter Length Mean 
Authors Year Patients Location Type (mm) (mm) Yes No (mo) 

Kozarek et al14 1992 2 Afferent and efferent Z-stent 15 40-60 X 2.5 

Topazian et aP1 1992 1 
loops 

Gastrojejunostomy B-Wallstent 10 68 X 0.4 
Truong et aP2 1992 1 Pylorus Wallstent 14 NA X 3 
Song et al29 1993 1 Antrum Song stent 18 80 X 3 
Solt and Papp27 1993 1 Gastrojejunostomy Strecker 19 40 X 6 
Keymling et al13 1993 3 Duodenum AV-Wallstent 16 100 X 4.2 

Maetani et al18 1994 1 Duodenum Z-stent 30 50 X 4 
Strecker et al30 1995 1 Duodenum Ultraflex 20 120 X 0.8 
Sommer and 1995 

Bethge28 
1 Gastric body AV-Wallstent 16 62 X 4.5 

Freeman and Cass8 1996 1 Afferent loop B-Wallstent 10 90 X 4 
Binkert et aP 1996 7 Stomach, AV-Wallstent 16 23-45 X X 2.6 

gastroenterostomy, 
duodenum 

Maetani et aP7 1996 1 Antrum Z-stent 30 NA X 9 
Feretis et aF 1996 12 Gastroduodenostomy, Wallstent 22 NA X >2 

duodenum, efferent 

Kozarek et al15 1997 5 
loop 

Afferent and efferent Ultraflex 16-20 NA X NA 
loop 

1 Proximal jejunum 

Outcomes 

Patients with 
Improvement 

Diet (o/o) 

NA 50 

Liquid 100 
Liquid 100 
Regular 100 
NA 100 
Liquid (2); 100 

semisolid (1) 
Regular 100 
Liquid 100 
Regular 100 

NA 100 
Soft 71 

Regular 100 
Semisolid 100 

NA 100 
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Feretis et al6 1997 10 Duodenum Eso-Wallstent 

de Baere et at• 1997 10 Stomach, duodenum Wallstent 
Pinto21 1997 6 Antrum, duodenum E-Wallstent (5) 

AV-Wallstent (1) 
Patton and 1997 1 Gastrojejunostomy E-Wallstent 

Carter20 
Langhorne et aP6 1997 1 Duodenum Wallstent 
Soetikno et al26 1998 12 Antrum, duodenum E-Wallstent 

Yates et al36 1998 7 Antrum, duodenum, B-Wallstent 
3 gastroduodenostomy, A V /TB-Wallstent 
1 gastrojejunostomy, Ultraflex 

jejunum 
Wayman et aP• 1998 2 Jejunum Ultraflex 
Bethge et aF 1998 6 Stomach, pylorus, Wallstent 

duodenum, 

Zagnoon37 1998 1 
gastrojejunostomy 

Pylorus E-Wallstent 
Venu et al33 1998 1 Antrum, duodenum B-Wallstent 

7 E-Wallstent 

Based on articles published by December 1998. 
B = biliary; A V = vascular; E = enteral; Eso = esophageal; TB = tracheobronchial. 
• Half had continuing intermittent vomiting. 

- _:: .. ::..-:::: .... ==:·-----:::.-::-;-_;.__ --~--· 

22 

16 
20 

16 
21 

12 
16-22 

10 
16-20 
18 

16 

10 
22 

90 X NA Regular (10) 100 
1 to 5 

56 X 3 Regular (8) 80 
70 X Regular (1); 100 

liquids/soft 
(5) 

45 X 
70 X 1.3 Soft 100 

90 X 0.8 Pureed 100 
60,90 X 3.3 Regular (6); 75 

pureed (3) 
X 2.8 Semisolid (8); 91• 

? liquid (2) 
X 

120 X 3.5 Regular 100 
60,90 X 0.8 NA 100 

X 2 Semisolid 100 
68 X 4.1 Pureed 88 

60-90 X 
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G.i.Gnturco-Rosch Z-stent (Wilson-Cook Inc., Winston-Salem, NC).14
•

31 The biliary 
stl"tlt, which can be placed through the endoscope channel (TfS), has a small 
diameter (10 mm). The Z-stent has a larger diameter. Unfortunately, it has a large 
delivery system; it cannot be placed TfS. The vascular Wallstent has been used 
as well.13 It has a large diameter, but its delivery system is too short to allow 
placement ITS. Despite design and delivery system shortcomings, self-expandable 
ml-tal stents were shown to be safe and feasible for palliation of malignant gastroin­
te,tinal obstruction. 

ITS stent placement under fluoroscopy is easier and more precise than non­
IT') routes. Once deployed TIS, the optimal stent must have a large diameter to 
pn:vent migration and to be clinically effective. The Wallstent Enteral stent was 
d~igned to meet some of these requirements. The Wallstent Enteral stents have 
ba"tl shown to be safe, to palliate obstructive symptoms, and to allow the patient 
to take in food orally.26•33 In this article we focus on the use of self-expandable metal 
stents to treat malignant gastric-outlet, duodenal, and small-intestinal obstruction, 
with a particular emphasis on the use of Wallstent Enteral stent. 

TECHNIQUE 

The optimal placement of a self-expandable metal stent to treat malignant 
gal)trointestinal obstruction requires combined use of endoscopy and fluoros­
copy.26·33 In addition, the majority of patients with unresectable gastric or small­
inh:<>tinal obstruction have had abdominal CT scans and upper gastrointestinal 
and small bowel radiographic studies that can guide stenting by revealing the 
anatomy of the obstruction. 

Endoscope Selection 

The majority of malignant strictures of gastric-outlet and small-intestinal 
obl)truction occur within reach of the upper endoscope. In these cases, the use of 
a th1'Tapeutic duodenoscope is particularly useful for deployment of the Wallstent 
Enb'Tal,26• 33 even in patients who have malignant gastric stricture (Fig. 1). The 
elevator of the duodenoscope improves our ability to direct placement of the 
guidewire and provides the additional leverage necessary to push the stent 
thrc,ltgh a tight stricture. The minimum channel diameter required for the deploy­
ment of Wallstent Enteral is 3.6 mm. 

The choice of endoscope does not appear to be particularly important when 
non 'ITS stent is to be deployed. Bethge et aF and Feretis et aJ,6 for example, used 
the f1 1rward-viewing pediatric endoscope (Olympus GIF-XP20 [Olympus America 
Inc., Long Beach, CA]) to pass through the malignant strictures and to place 
the guidewire. 

Guldewire Selection 

. The authors use a standard 450-cm long, 0.035-in Glidewire or Zebra guide­
Wirt! (Microvasive, Watertown, MA) through the stricture using a standard endo­
scopic retrograde cholangiopancreatography (ERCP) cannula.26 Others have found 
t~t Htiffer guidewires, such as the 0.038-in Savary guidewires (Wilson-Cook, 
Wtnliton-Salem, NC),36 preferable because these wires are less likely to form loops 
wht•rt the stent is advanced through a tight stricture. 
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Stent Selection 

We determine the length of the stricture by observing fluoroscopically the 
distance that the catheter travels. Others use a forward-viewing pediatric endo­
scope and measure the length of the stenosis using markings on the endoscope 
shaft.2 We recommend that the stent be at least 2 to 4 em longer than the stricture.26 

Kozarek and colleagues used stents that were 1 to 3 em longer than the neoplasm 
proximally and distally.19 The Wallstent Enteral stents are available in lengths of 
60 and 90 mm and in diameters of 18, 20, and 22 mm. In general, we have found 
it safe to use the largest-diameter stent irrespective of the diameter of the stricture. 

Deployment Technique 

When we can pass an endoscope, we mark the distal end of the stricture by 
injecting iodinated contrast agent submucosally. Otherwise, we determine the 
distal end by infusing contrast agent through a standard ERCP cannula while 
observing fluoroscopically. In our experience, dilation of the stricture prior to stent 
deployment is usually unnecessary. We advance a 0.035-in guidewire coaxially 
through a standard ERCP cannula placed in the accessory channel until it traverses 
the stricture (see Fig. 1). 

We prime the Wallstent Enteral stent assembly by injecting saline generously 
through the extension tube and activating the cathether's hydrophilic lining. We 
lubricate the external surface of the stent and examine it for perforated wire. 

We then advance Wallstent Enteral stent over the guidewire such that its 
ends are equidistant from the ends of the stricture. We station the tip of the 
endoscope adjacent to the stricture to facilitate close observation and control of 
deployment. To deploy the stent, the assistant gently pulls its membrane covering. 
During deployment, we need to reposition the stent constantly, because it tends 
to move away from the endoscope. The stent delivery mechanism (Unistep) allows 
the stent to be repositioned to a more proximal location as long as it has not been 
fully deployed. Once deployed, however, these stents cannot be repositioned. 
Successful deployment of a stent is usually immediately evidenced by both endo­
scopic and fluoroscopic views. It is usually unnecessary to pass the endoscope 
through the stented stricture or to dilate the deployed stent. These stents may 
require 24 to 48 hours to deploy fully (see Fig. 1). 

In cases where biliary obstruction occurs or is likely, we place a self­
ex~andable biliary stent prior to deployment of a gastric or duodenal stent (Fig. 
2). 6 Others have successfully placed biliary metal stents percutaneouslyt or plastic 
stents TIS as needed when jaundice occurs.6 

In cases where the stent is too short to cover the length of the stricture, it is 
safe to place multiple stents serially (Fig. 3). Additional stents are often also 
required in cases when the fully expanded stent does not cover the proximal or 
distal end of the stricture. The timing, potential etiology, and evaluation of patients 
who develop recurrent obstructive symptoms after stent placement are listed in 
Table 2. 

After stenting, patients usually can be started on a clear liquid diet within a 
few hours, and can progress to a regular diet as tolerated, although we ask them 
to avoid uncooked vegetables. 

OUTCOMES 

Over the past 6 years, at least 25 articles have been published reporting the 
safety and efficacy of use of self-expanding metal stents in the treatment of more 
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452 SOETIKNO & CARR-LOCKE 

Figure 1. Palliation of gastric carcinoma with a Wallstent Enteral in 69-year-old man in whom 
gastric carcinoma had been diagnosed after complaints of early satiety and a 50-pound 
weight loss over 4 months. A, His CT scan showed a circumferential mass lesion in the 
antrum. The patient underwent stenting after an exploratory laparatomy showed that the 
tumor extended into the pancreas. He underwent venting gastrostomy and feeding jejunos­
tomy surgery. Stent placement was however requested to allow peroral feeding. 8, The stent 
(22 mm in diameter and 90 mm in length) was placed through the malignant stenosis 
over guidewire. 

Illustration continued on opposite page 
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Figure 1 (Continued). C, Deployment of the stent. D, Fully expanded stent, 2 weeks after de­
ployment. 

than 100 patients with malignant gastric-outlet, duodenal, and small-intestinal 
obstructions (see Table 1). These studies indicate that self-expanding metal stents 
have had encouraging outcomes in treatment of malignant gastric-outlet, duode­
nal, and small-intestinal obstruction. Large-diameter stents provide significant 
lasting relief from obstructive symptoms and allow the majority of patients to eat 
a regular diet (see Table 1). In studies involving more than five patients, palliation 
of symptoms and ability to take adequate nutrition were achieved in more than 
70% of patients (see Table 1).21

• 
26 In smaller studies, improved outcomes were 

usually attained in all subjects. When stents with a small diameter (e.g., biliary 
Wallstent) are used, recurrent vomiting and inability to take regular diet have 
been reported.36 Most patients included in these studies would have received 
palliative care only and would have a very short life-expectancy. The use of stent 
placement appears to extend patients' life expectancy. The mean follow-up period, 
which in part represents patients' life expectancy, was reported to be approxi-

!11 
4( 
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Figure 2. Concurrent palliation of gastric-outlet and biliary obstruction in 76-year-old woman in 
whom gallbladder carcinoma had been diagnosed 5 months earlier. A, The patient developed 
jaundice, nausea, and vomiting 1 week prior to her CT scan, which showed a large mass 
occupying most of the left liver lobe and encroaching the distal antrum and proximal duode­
num. 8, The patient underwent an ERCP, during which two self-expanding metallic Wallstent 
stents were placed: a biliary stent (diameter 10 mm) to alleviate stenosis of the common 
hepatic duct, and an enteral stent (diameter 20 mm and length 90 mm) to relieve stenosis 
of the antrum and duodenum. Her jaundice resolved and she went home able to eat a 
regular diet. 

tl ~ 
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Figure 3. Tandem placement of Wallstent Enteral stents through the entire duodenum in a 
64-year-old man in whom gastric outlet obstruction owing to an extensive neuroendocrine 
cancer of the pancreas had been diagnosed 1 month earlier. Obstruction of the second and 
third portions of the duodenum was confirmed by an UGI series. Two {22 mm in diameter 
and 90 mm in length) Wallstent Enteral stents were used to palliate his symptoms. The 
patient's obstructive symptoms were relieved and he was able to digest a liquid to regular 
diet at home. 

mately 13 weeks in a number of studies.2
•
4
•

26
•
36 The cause of death in most patients 

was due to progression of their cancers rather than from complications of recur­
rent obstruction. 

In the era of cost containment in medicine, we need to consider the cost­
effectiveness of the self-expandable metal stent to treat malignant gastrointestinal 
obstruction, as compared with that of the standard therapy (surgical gastrojejunos­
tomy). To date, the available data primarily reflect the safety, feasibility, and 

Table 2. TIMING, ETIOLOGY, AND EVALUATION OF RECURRENT OBSTRUCTIVE 
SYMPTOMS AFTER STENT PLACEMENT 

Timing 

Immediate (days) 

Intermediate 
(1-2 wk) 

Delayed (Weeks­
months) 

Variable 

Etiology 

Unrecognized multiple 
obstructions distal to stent 
placement 

Poor gastrointestinal motility 
due to medications or 
significant tumor infiltration 
to the submucosa and 
muscular layers, mesentery, 
or celiac plexus 

Fully developed stent is too 
short to bridge the stenosis 

Tumor ingrowth or overgrowth 

Tumor metastasis to the central 
nervous system 

Evaluation 

Upper gastrointestinal series, CT 

Endoscopy with possible repeat 
stent placement 

Endoscopy with possible repeat 
stent placement 

CT of the brain 

1 {~ 
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effectiveness of treatment with these stents, but they do suggest that self­
expanding metal stents are potentially cost-effective. The overall cost of treatment 
with a stent probably is lower than that with surgery, because stenting does not 
require costly use of an operating room and a recovery stay in the hospital. 
We discharge patients after recovery in the endoscopy unit or after a 24-hour 
observation.26 Other authors have reported similar brief hospitalization after stent 
placement.4• 33 The effectiveness of stenting is measured by patients' quality and 
length of life. Patients who receive stents require less time to recuperate than do 
patients who have surgery. Bethge and colleagues2 reported that patients' func­
tional status, as measured by the Kanofsky score, increased after stenting. In 
comparison, surgery is associated with morbidity and mortality. Thus, the quality 
and length of life of patients who receive stents are likely to be higher and longer 
(on average) than those of patients who have palliative surgery (Table 3). 

Complications 

The use of self-expandable metal stents has been associated with minimal 
complications. The wire of the stent has been reported to cause ulceration with 
insignificant bleeding.6 Obstruction of the distal end of the stent has been reported; 
it was corrected by placement of an additional stent. There have been no reports 
of death attributed directly to stent placement. 

The self-expandable metal stents used in the esophagus are usually covered 
to prevent tumor ingrowth. Unfortunately, the delivery system for covered stents 
is larger and more rigid than is that for noncovered stents, and it cannot be 
placed TIS. The Wallstent Enteral stent is not covered. Although it is theoretically 
plausible that tumor ingrowth limits the effectiveness of Wallstent Enteral stents, 
published experience suggests that tumor overgrowth is more common than 
ingrowth. Additional stent placement usually alleviates obstruction due to either 
tumor overgrowth or ingrowth.4• 26 

FUTURE PROSPECTS 

Various authors have now reported the safety and efficacy of self-expanding 
metallic stents used to palliate symptoms in patients who have malignant gastric-

Table 3. POTENTIAL COST-EFFECTIVENESS OF WALLSTENT ENTERAL TO TREAT 
MALIGNANT GASTROINTESTINAL STENOSES 

Cost 
Treatment 
Posttreatment 
Overall 
Quality of life 
Relief of obstruction 
Remaining life expectancy 
Overall 
Quantity of life 
Procedure mortality 
Overall 

More 
+++ 
More 

Surgery 

Delayed due to postoperative care 
Similar 
More 

Significant 

Less 
+ 
Less 

Stent 

Immediate 
Similar 
Less 

Small 
More cost-effective 
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outlet, duodenat and small-intestinal obstruction. In this era of cost containment, 
however, application of new technologies in medical practice is scrutinized closely. 
Thus, future studies of metal stents used to treat malignant gastrointestinal ob­
struction need to assess cost-effectiveness. Stenting is so likely to be more cost­
effective than surgery that its use probably will increase before it has been proved 
so. Self-expanding metal stents probably will be used in patients who are able to 
have surgery despite incurable malignancy, rather than being limited to patients 
who are too ill or are otherwise unsuitable candidates for surgical treatment. As 
we gain experience and gather long-term safety data, the use of expandable metal 
stents may be expanded to include patients who have benign strictures. Use of 
metal stents to treat benign gastric-outlet or small-intestinal obstruction has been 
reported for only a few cases.3 Binkert and colleagues3 used the vascular Wallstent 
(diameter 16 mm and length 45 mm) to treat two elderly patients who had pyloric 
stenoses. The patients were followed for 52 and 30 weeks. Both were able to eat 
solid foods and had no recurrent symptoms. 
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METALLIC STENTING FOR 
COLORECTAL OBSTRUCTION 

Simon K. Lo, MD 

Colorectal cancer is the third leading cause of cancer death in the United 
States, affecting men and women equally.28 In 1998, there were an estimated 
131,600 new cases of colon cancer in this country, making it the third most common 
cancer to be diagnosed. Worldwide, 150,000 patients die annually from this dis­
ease.15 Although most patients are unaware of its presence at the time of diagnosis, 
about 10% to 30% of colon cancer patients may experience obstructive symptoms 
during the course of their illness.15· 35 

COLONIC STRICTURES 

Most colonic strictures are caused by cancer obstruction. Nearly half of the 
cases, however, may be due to benign diseases, especially when the site of obstruction 
is in the left colon.16 A vast majority of colonic emergencies (85%) are due to cancer 
obstruction.15 Other common causes of obstruction include diverticular disease, in-

- flammatory bowel disease, extrinsic compression, postradiation stricture, and anasto­
mosis scarring. Anastomotic strictures occur in 1% to 5% of patients following resec­
tion of colorectal cancer,6 although numbers as high as 25% to 40% have been quoted.5 

Colonic cancer causing obstruction tends to be at a more advanced stage than in 
nonobstructed cases.15 A small study showed that all malignant rectal strictures were 
either stage III or stage N cancer.38 In another study, 40% of malignant colonic 
obstruction was due to Duke's D and 60% from Duke's C cancer.20 Roughly 75% of 
obstructinE, colorectal cancers are discovered in the descending colon or rectosig­
moid,29· 33• •55 locations that are generally easily accessed by endoscopy. 

Standard of Care 

Whatever the cause of colonic obstruction, it appears that surgeons view 
the location differently and assign surgical treatment accordingly. Right colonic 
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obstruction, for instance, is frequently treated with a one-stage procedure that 
includes resection and anastomosis without any colostomy.29 A similar procedure, 
however, may become technically more difficult to perform on an acutely obstruct­
ing left colonic or rectal lesion. Malignant obstruction of colostomy poses a unique 
problem, because it is usually of a very advanced stage. Surgical bypass is usually 
recommended to avoid resection of the bulky tumor in a field scarred by previ-
ous operation. 

More than half of emergently operated patients for colon cancer may require 
a stoma, with a 19% hospital mortality rate.46 Colon cancer obstruction, particularly 
when it is located on the left side, predisposes to dehydration (50%) and abdominal 
distention (85%).29 A colonic lumen filled with fecal contents, high cancer grades, 
older age, and debilitated states are all factors that demand caution when planning 
surgery in this setting.15· 16·29 Even with recent surgical advances, only one quarter 
of all left-sided colonic obstructive cancer can be treated with a resective surgery 
without any need for a stoma.29 When careful selection is made, a one-stage 
resection is as safe as each step of the conventional three-stage surgical proce­
dures.15 Such selection criteria have not been worked out, however, and are usually 
not listed in the literature.15·29 Whether it is for rehydration, feeding, or optimal 
colon preparation for surgery, an initial nonoperative procedure is highly desir­
able. Once the physical condition has improved, the patient can undergo a one-step 
operation for cancer resection. If metastatic disease is discovered at subs~uent 
workup, a simple endoscopic treatment is the logical method of palliation. · 5• 45 

In a literature pool of 2383 patients treated for colonic cancer obstruction 
between 1971 and 1991, a 22.4% surgical mortality rate was noted among the 
patients operated on emergently.42 A study that collected publications from 1985 to 
1992 showed an improved 7.2% surgical mortality rate in 789 obstructed patients.15 

Whether the surgery was performed in a one-stage operation, three-stage opera­
tion, or by diverting colostomy, the overall mortality rates were comparable. More 
recently, an impressive 2.8% mortality rate was reported among 143 patients 
who presented with the more difficult left-sided obstruction.16 These publications 
suggest a trend of improved surgical mortality over the last 30 years. The improved 
surgical survival today, however, may be influenced by better patient selection.15 
For instance, the retrospective study of Deen et aP6 reported on mostly subacute 
obstructive cases in which 83% of their patients could tolerate oral polyethylene 
glycol preparation. 

Alternative Treatment Modalities 

The key reason that surgery is preferred for colorectal obstruction is the 
ability to perform curative resection of the underlying cancer. Therefore, any 
alternative treatment modality must be viewed as a palliative or temporizing 
measure. It must compare well against surgery's 7% mortality rate and 15 to 20 
day hospital stay.15 

Several nonsurgical modalities have been applied for colonic strictures; almost 
all were transanal aperoaches for obvious reasons. These methods included bougi­
nage,36 scope dilator, balloon dilator,4

•
36 electrocautery,21 photodynamic therapy,37 

and laser ablation therapyY· 34 Even cryotherapy and endoscopic injection of 
necrotizing agents have been tried.49 Although effective, most endoscopic treat­
ment of colonic strictures recurs and requires re~ated sessions of therapy that 
invariably increase expenses and complications.6· ·49 In addition, the success rate 
for recanalization of colorectal strictures with these methods has only been re­
ported to range from 56% to 72%.6 It becomes logical to assume that inserting a 

;rYI 
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tube device that traverses the obstruction is an appropriate technique for a more 
effective and lasting outcome. Indeed, this was an early version of colonic stenting 
successfully applied to convert an emergent surgery to an elective, single-stage 
surgical procedure.23 

COLONIC STENTING 

Gastrointestinal stenting was first utilized for treatment of esophageal ob­
struction. Made of plastic material, these large and relatively inflexible tubes were 
hard to place orally and were not applicable in the typically tortuous colon. A 
small and more flexible 24F catheter thoracotomy tube has been used successfully 
to provide temporary relief of obstruction prior to a definitive surgical resection.23 

Nasogastric tubes have also been used and achieved similar, positive results.30
• 

40 

These types of small-caliber tubes, however, can hardly result in any long-term 
or significant effect.1 Securing these stents inside the colon could also pose serious 
technical problems. An ideal stent is one that is flexible, easy to insert transrectally, 
and can expand to approximate the caliber of the colon. These features are now 
being incorporated in the expandable metallic stents, which were first introduced 
to treat occlusive vascular diseases.47 Contrary to the small vascular. or biliary 
lumen, the colon is a large-caliber organ that makes it easier to design a collapsed 
stent delivery system without serious concern for its profile. But the large bowel 
also has its own unique features that make it more difficult for stent development. 
Sharp angulations and redundancy, typically worse in the most commonly ob­
structed distal colon, predispose to colonic folds draping over the two ends of 
the stent. The same factor also produces excessive tension at the points of contact, 
which may lead to reactive mucosal hyperplasia that threatens stent patency, or 
pressure necrosis that could result in chronic pain or perforation. Thus, it is 
difficult to design a stent that can maintain a large channel to handle fecal material 
but is sufficiently soft to conform to the shape of the large intestine. In the case 
of a proximal colonic lesion, the long distance and tortuosity pose even greater 
challenges to a radiologist or gastroenterologist in bringing the stent to the point 
of obstruction. 

TYPES OF COLONIC ENDOPROSTHESES 

Dohmoto was credited as the first to report on metallic stenting of the colon 
in 199J.l Today, there are four different types of metallic stents that have been 
used for this purpose; however, the only Food and Drug Administration­
approved stent for malignant colonic obstruction is the enteral Wallstent (Microva­
sive Endoscopy, Boston Scientific Corporation, Natick, MA). The other metallic 
stents utilized are designed to treat esophageal or biliary tract obstruction. They 
are biliary Wallstent; esophageal Wallstent; Z-stent (Wilson-Cook, Winston-Salem, 
NC); EsophaCoil (Bard Interventional Products, Billerica, MA); and Ultraflex 
esophageal stent (Microvasive Endoscopy, Boston Scientific Corporation, Natick, 
MA) (Table 1). In Korea, a self-made Gianturco stent, with designs almost identical 
to that of the Z-stent, has been used extensively. Z-stent is the only fully covered 
stent, whereas the Ultraflex and esophageal Wallstent are partially covered. 

Enteral Wallstent. This is the most popular colonic stent today, with approxi­
mately 125 placements reported in the literature (see Table 1).* Clinical experience 

• References 3, 5-7, 10, 12, 14, 18, 19, 22, 25, 26, 33, 39, 41, 43, 44, 48-53, and 55. 
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Table 1. COMPARISON OF THE DIFFERENT TYPES OF METALLIC STENTS 

Delivery Delivery 
Catheter Catheter Radial 
Stiffness Size Strength Edge Design 

Wallstent-enteral +++ 10F +++ Sharp wires 
Z-stent +++ 31F +++ Coated 
Ultraflex ++ 16F ++ Soft wire loops 
EsophaCoil +++ 32F ++++ Smooth coil 
Wallstent-biliary + 7.5F + Sharp wires 
Wallstent-esophageal ++++ 18F +++ Sharp wires 

Through-the-
Assembling Covered Option Scope Option Cost($) 

Wallstent-enteral Minimal No Yes 1195-1825 
Z-stent Complicated Complete No 795-895 
Ultraflex None Partial No 1250-1350 
EsophaCoil None No No 1500 
Wallstent-biliary Minimal No Yes 1075-1505 
Wallstent-esophageal Minimal Partial No 1695-1895 

suggests that this stent is sufficiently strong and yet flexible to conform to curva­
tures within the intestine.49 Because of its through-the-scope delivery option, this 
is the only metallic stent that has been placed in the right and transverse colon.8 

Experience in stenting proximal colonic obstruction, however, is still very limited. 
In spite of a thin external profile, the part of the delivery catheter that houses the 
stent is extremely stiff (see Table 1). Passage of this rather rigid device through 
an angulated endoscope channel or over a guidewire in the tortuous colon may 
not be possible. The free ends of its individual metallic filaments should be more 
effective in stabilizing a newly deployed stent relative to the other types of metallic 
stents. The uncovered, open mesh design raises concerns for early tumor ingrow 
and easy stent occlusion. There is little clinical evidence, however, to suggest that 
is the case. 

Other Wallstents. Before the availability of the larger enteral Wallstents, the 
biliary Wallstent had been used for stenting of colonic obstruction. Being a truly 
through-the-scope device, this stent is very easy to place. Its small caliber predis­
poses to early migration, however, as shown in the limited literature and our 
own unpublished experience.5 The small internal diameter may pose additional 
problems, such as early stent occlusion and ineffective colonic decompression.48 

Nonetheless, the ease of stent placement may find this stent suitable for cases 
that are definitely going to be followed by surgical resection. Tracheobronchial 
Wallstents have also been used in this setting, with successful outcome.55 With 
luminal diameters of 20 to 24 mm and lengths of 35 to 70 mm, these stents contain 
all the characteristics of the enteral Wallstents, but have a much shorter delivery 
catheter. They are more suitable for fluoroscopically directed stent placement. 
Another version of Walls tent, the covered esophageal Walls tent sold in the United 
States, is quite stiff and is probably not a good stent to use in the tortuous colon. 
Negotiating the sigmoid colon, with its rigid and bulky delivery catheter, is 
technically very challenging and potentially hazardous. 

Esophageal Z-stent. Constructed of connecting 2-cm wire cages, this is a 
stent with good strength but lacking flexibility within each cage. The articulating 
design predisposes the stent to collapse at the flexible joints between the cages, 
if it is placed in an angulated colon. Being fully covered, it seldom allows tumor 
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ingrowth. This feature also renders it removable even months after its insertion. 
But the combination of a full coating and the minimal expansions on both ends 
is believed to be the cause of easy migration in the esophagus. The same problem 
may apply to the colon as well. Perhaps the biggest obstacle to placement of a 
z-stent lies within the design of its delivery catheter. The catheter is quite rigid 
and it requires a relatively complicated loading process before fitting over a 
guidewire for stenting. In spite of its shortcomings, Z-stent is the second-most 
common stent used for treatment of colorectal obstruction (Table 2). 

Ultraflex Esophageal Stent. This is a very flexible stent made of soft nitinol 
material. As opposed to the Wallstent, its two ends are constructed of tiny soft 
wire loops and are gentler to the colonic mucosa. This feature, however, reduces 
its ability to attach firmly to the colonic wall. The delivery catheter is reasonably 
soft and small to pass through a tortuous and tight colonic lumen, but still too 
large to insert through any endoscope. The end of the delivery device has the 
tendency to bow around the curvature of the colon instead of unraveling when 
the drawstring is pulled to release the stent. Using a proximal release device may 
overcome this problem. The externally located stent cover also predisposes to 
stent migration, which seems to occur more often than with the enteral Wallstent. 

EsophaCoil Esophageal Stent. The experience of utilizing this esophageal 
stent for colonic obstruction is perhaps the most limited of all metallic stents 
(see Table 2). Similar to the other esophageal stents, the delivery catheter of the 
EsophaCoil stent is quite bulky and inflexible, making the passage through the 
distal colon a difficult task. 52 Unlike the other metallic stents, the EsophaCoil stent 
is made of a strong coil that instantaneously reaches its natural caliber. This rapid 
expansion may lead to perforation before stricture tissue has an opportunity to 
accommodate to the stent. The strong, noncollapsible coils may also induce pres­
sure necrosis by pushing excessively against the colon. In spite of these potential 
shortcomings the smooth ends, excellent bending properties, and tightly wound 
coil design could be advantageous to future stent development.6 

UTILITY OF METALLIC STENTS 

Palliation of Malignant Colonic Obstruction. Perhaps the best indication of 
colonic stenting is in the treatment of documented metastatic cancer with large 
bowel obstruction. In spite of a general impression of ease and safety, surgical 
management of obstructive colorectal cancer still results in significant operative 
mortality and morbidities. Regardless of the surgical option chosen, the best 
surgical mortality rate recorded in the most recent literature is still around 
3%.H· 15

• 
16 For patients who are obviously terminal, a simple re-establishment of 

colonic patency with a stent is the most reasonable treatment modality. Of course, 

Table 2. TECHNICAL SUCCESS IN METALLIC STENTING 

Fluoroscopy Failed Failed 
Stent Endoscopy + Fluoroscopy Alone Placement Drainage 

Wallstent 67 67 3 12 
Z-stent 22 30 6 0 
Ultraflex 22 1 3 0 
EsophaCoil 12 0 0 2 
TarAL 123 98 12 14 li 
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this assumption is only appropriate if the mortality and morbidity rates of colonic 
stenting are superior or equivalent to that of surgery. Indeed, the early experience 
of colonic stenting with metal prostheses has been accompanied by death in 2% 
and perforation in 5% of the patients (Table 3). These figures are likely to improve 
as stenting devices improve and as endoscopists and radiologists gain more techni­
cal experience. There is no known contraindication to stenting except in the setting 
of a known bowel perforation.17 

Temporary Treatment of Acute Colonic Obstruction. The surgical, radio­
logic, and endoscopic literature is filled with anecdotal reports of temporary 
stenting for acute colonic obstruction (Table 4).1

• 
5 These reports emphasize the 

advantage of converting an urgent surgery to an elective operation. Additional 
benefits are the ability to perform bowel cleansing, examination of the proxi­
mal colon to exclude coexisting lesions, and complete metastatic or diagnostic 
work-up prior to a surgical exploration. Perhaps the most compelling application 
of preoperative stenting is to optimize the patient's condition for a one-stage 
surgical resection of an obstructing lesion. In spite of these positive claims, there 
have been no scientific data to support the benefit of temporary stenting. 

The potential of tumor dissemination as a result of stenting, no matter how 
unlikely, remains to be addressed.1 Until this issue is fully addressed, aggressive 
stricture manipulations, other than guidewire passage and stent deployment, 
must be avoided. Another unresolved issue is the potential of stenting a benign 
disease. At the time of presentation, the etiology of an acute obstruction may not 
be readily diagnosed. The decision to perform stenting rests in the hands of the 
endoscopist or radiologist. The justifications of stenting these cases have not yet 
been defined.14 Fortunately, this type of lesion is neoplastic 85% of the time and 
palliation or resection is appropriate.15 In the cases of diverticular obstruction, 
surgical resection of the stented colonic segment is necessary anyway.7 

Treatment of Benign Obstruction. Intentional stenting of benign disease is 
a potentially controversial area. Ten percent of all cases that involved the place­
ment of a Wallstent were either known or subsequently proved benign strictures 
(see Table 4). Placement of these nonremovable stents as a permanent means of 
therapy must be viewed with great caution, because long-term consequences of 
leaving behind foreign bodies in the colon are unknown. Late colonic perforation, 
chronic abdominal discomfort, and late stent occlusion must be considered as 
realistic possibilities. Whether the immediate benefit of stenting is outweighed 
by its late sequelae is an uncertainty at this time. The cases reported in the literature 
offer reassurance because stenting seem justified, but it is difficult to guard against 
its indiscriminate use in these situations. If stenting is the logical choice based on 
overwhelming clinical reasons, it is best to consider placement of a metallic stent 
that can be removed subsequently. The completely covered Z-stent is ideal for 
this purpose, because late endoscopic retrieval is possible.31 There is also a short 
time window in which an Ultraflex stent can be removed before epithelium 

Table 3. COMPLICATIONS OF METAL STENTING 

Distal Proximal Death 
Stent Number Migration (%) Migration (%) Perforation(%) (%) 

Wallstent 135 14 (10.4) 1 (0.7) 8 (5.9) 5 (3.7) 
Gianturco 52 5 (9.6) 1 (1.9) 3 (5.8) 0 
Ultra flex 23 4 (17.4) 0 0 0 
EsophaCoil 12 0 0 1 (8.3) 0 
TOTAL 222 23 (10.4) 2 (0.9) 12 (5.4) 5 (2.3) 
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Table 4. INDICATIONS FOR METALLIC STENTING 

Indication No. Successfully Stented 

Preoperative decompression 
Stricture palliation 
Benign obstruction 
Obstructed stoma 
Obstruction with fistula 

96 
83 
14 
1 
1 

grows over its exposed wire-mesh. Until the indications, circumstances, types of 
prostheses, and removal techniques are firmly established, performing stenting 
in known benign colonic strictures in a community setting should be discouraged. 

Site of Obstruction. Theoretically, all levels of the colon can be stented. But 
the more proximal the stricture is located, the more difficult it is to insert a stent. 
Greater than 95% of all reported cases in the literature involved stenting of the 
descending colon or rectosigmoid. Obstructions located within a couple of centi­
meters from the dentate line may not be ideal for stenting, because perianal 
pain from stent irritation or stent migration may occur. Laser debulking of an 
unresectable tumor may be more desirable in this setting. Recurrent cancer that 
obstructs a colostomy poses a unique challenge to stenting, because this form of 
advanced disease has no distal shoulder to secure the stent. A Wallstent with a 
sharp distal end may create a management problem of punctured colostomy bags. 
Precise placement of an Ultraflex stent, with its distal end sutured to the stomal 
tissue, may be able to prevent another surgery for colonic bypass. 

Cancer Treatment Following Colorectal Stenting. Planned chemotherapy or 
radiotherapy is generally considered a contraindication to esophageal stenting 
because of the risk of stent migration in the event of tumor shrinkage. There is 
only limited literature to address this issue in colonic stenting, butpostoncotherapy 
stent migrations have been reported.3.5 As opposed to esophageal stent migration, 
colon stents usually migrate distally and may eventually be expelled spontane­
ously. Even in the event that a migrated stent is trapped within the distal colon, 
endoscopic retrieval is frequently successfully carried out. Therefore, it is uncertain 
if poststenting neoadjuvant chemoradiation should be prohibited. 

Cost of Stenting. Metallic stenting is an expensive procedure. Just the stents 
alone cost $795 to 1895 each (see Table 1). In spite of technical success reported 
with stenting, questions remain as to the cost-effectiveness of this new technol­
ogy.45 Even if the indications are appropriate, patient selection must be judicious 
to avoid unnecessary expenditures and potentially unwanted procedure-related 
morbidities and mortality. For instance, two out of seven patients in one report 
died within the same hospitalization because of known extensive disease.3 These 
cases illustrate that it is difficult to justify spending thousands of dollars on 
stenting without any realistic chance of impacting the course of illness or the 
quality of life. Moribund patients or those with a septic picture are probably best 
managed conservatively unless their conditions improve subsequently. 

There is only one article that attempted to address the cost-effectiveness of 
colonic stenting.7 The total costs of 13 patients so treated were compared with 13 
other patients who were treated solely with surgery. Ten stented patients under­
went the procedure as a preoperative measure. Details for the surgical controls 
were not given. Nonetheless, the total cost was reduced with stenting by 19.7%. 
Interestingly, cost reduction was greater when the stents were placed prior to 
surgery. The cost savings were due to shorter hospitalization, fewer surgical 
procedures, and fewer days in the intensive care setting. 
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STENTING TECHNIQUE 

Bowel Preparation. An attempt to clean up the colon is needed to facilitate 
endoscopic stenting; however, complete cleansing of the distal colon is not always 
possible. Oral bowel preparation should be avoided because of the risk of ex­
acerbating the intestinal obstruction. In fact, many of these patients are treated 
with nasogastric suctioning at the time of procedure. Colonic enemas can be given 
in the majority of patients.5 It is too early to tell if there is a role for prophylactic 
antibiotics.45 There is little mentioning of antibiotic usage for stenting in the litera­
ture. In our institution, it is not a routine component of management. 

Radiographic Stent Placement. Stenting can be done fluoroscopically by 
a combination of endoscopy and fluoroscopy.45 Performing colorectal stenting 
endoscopically without the benefit of radiograph is not advised. Interestingly, 
there are equal numbers of cases carried out with each method in the literature 
(see Table 2). The radiographic technique usually begins with placing the patient 
in the supine or prone position. The stenosed lumen is accessed with the use of 
a guidewire through a torque-controlled catheter.33 A hydrophilic guidewire is 
frequently used for this purpose. When excessive tortuosity or redundancy is 
encountered, placement of a stiff guidewire alongside the probing catheter may 
help straighten out the bowel for cannulation. Once the wire has crossed the 
stricture, the latter is studied by injection of a water-soluble contrast through the 
catheter. 55 The characteristics and length of the structure are carefully documented. 
The two ends of the stricture are marked by placement of radiopaque skin markers 
under fluoroscopy. It is inadequate to study the stricture with a meglumine 
diatrizoate enema, because poor proximal luminal distention by retrograde con­
trast infusion tends to exaggerate the length of the stricture. If possible, infusion 
of contrast in the proximal colon is done to exclude synchronous lesions that may 
contribute to ineffective decompression.9

• 
55 A stiff wire is then inserted through 

the catheter for stent placement. Either a super-stiff wire or a stainless steel wire 
used for passage of Savary dilators may be used to avoid acute-angle bending of 
the guidewire during passage of the stent delivery catheter. In order to avoid 
wire recoil or retraction back across the stricture, the guide wire is usually advanced 
as far proximally as possible. 53 Prebending the stiff delivery device may facilitate 
passage around the typically tortuous rectosigmoid.48 

Combined Endoscopic and Radiographic Stent Placement. With air insuf­
flation kept to a minimum to avoid overfilling of the proximal colon, a therapeutic 
colonoscope or gastroscope is advanced until the distal end of the stricture is 
reached. A shorter scope is preferred if a distal colonic lesion is expected. Obstruc­
tion that arises from the sigmoid colon may be extremely difficult to traverse with 
the entire endoscope because of trouble in getting to visualize the obstructed 
lumen. If this is encountered, stricture probing under fluoroscopy, using tech­
niques commonly employed to access biliary strictures, should result in identifica­
tion of the proximal colonic lumen. After carefully studying the full length of the 
stricture, a superstiff guidewire is introduced as far across the stricture as possible. 
At this point, the options are either to remove the endoscope for radiographic 
placement or to pass the stent delivery catheter through the scope over the guide­
wire. If resistance on catheter passage is not an issue, through-the-scope stent 
deployment is always preferred. An enteral Wallstent with the length of 2 to 
4 em longer than the actual stricture may be chosen, allowing 1 to 2 em of the 
stent to extend beyond both ends of the lesion (Fig. 1). 

Stricture dilation before stenting is an unresolved issue. It is usually assumed 
that widening of the narrow channel facilitates stent insertion and expansion. 
Stricture dilation of the colon, however, may carry a higher risk of perforation 
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Figure 1. A, Extrinsic distal colonic stricture. B, Endoscopic-fluoroscopic placement of a 
Wallstent. C, Successful insertion of the Wallstent, with the hourglass appearance. D, Full 
expansion of the Wallstent 2 weeks later. Note the vascular stent in the background. 

and bleeding than of the upper gastrointestinal tract.24 In addition, there is no 
documentation that prestenting dilation is even necessary.5 Unless examination 
of the proximal aspect of the colon is absolutely necessary, scope passage across 
the stricture should be avoided to minimize the chance of perforation.7 Some 
authors used neodymium: yttrium-aluminum-garnet laser to ablate malignant 
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tissue to widen the tract for scope passage41
; however, this practice is unlikely to 

add to stenting success or effectiveness. If the endoscope can easily traverse the 
obstruction, it is helpful to inject a water-soluble contrast intramucosally to mark 
the tumor margins for stent placement.52 Alternatively, radiopaque metallic clips 
can be used for margin identificationY If the obstructed lumen is not easily 
accessed endoscopically for local tumor marking, placement of external radio­
paque reference markers can be done. 

The Wallstent enteral endoprosthesis is des~ed to pass through an endo­
scope with a 3.6-mm or larger working channel. Most therapeutic upper endo­
scopes or colonoscopes can be used for that purpose. In spite of a large scope 
channel, passage of the stent delivery device may still be difficult if it is situated 
in a highly angulated colon. Therefore, it is always desirable to lubricate the 
endoscope channel and keep the tip of the scope as straight as possible. Strictures 
located above the descending colon should always be assisted with an endoscope, 
because it may be impossible to negotiate the stent set over a guidewire around 
multiple turns.2• Tl, 45 An additional advantage of the endoscopic method is that 
stent adjustment or removal can be carried out immediately. 

POSTSTENTING CARE 

Endoscopic colonic stenting can be carried out safely as an outpatient proce­
dure, although many patients are hospitalized because of acute colonic obstruction. 
Immediate poststenting evaluations, however, should be done before the discharge 
of patients. If there is a question about adequate stenting of the entire stricture, 
injection of contrast into the stent lumen is needed to determine if an additional 
stent is needed to establish colonic patency. Likewise, the two ends of the stent 
should be examined to make certain that they are not covered by colonic folds. 
Otherwise, adjustment of the position of the stent is necessary. Some authors 
routinely perform contrast studies to exclude perforation following the proce­
dureP, 32 but that is rarely needed unless clinically indicated. After an initial 
observation of 12 to 24 hours, an assessment should be made to determine if it 
is safe to allow oral intake. When in doubt, an abdominal radiograph can be taken 
to document the degree of bowel distention and stent position.32 Patients frequently 
offer the history of effective flatus and fecal production following a successful 
procedure. Decompression of a distended abdomen may be quite obvious as well. 
In one study that involved 24 patients, 96% of the cases had demonstrable clinical 
and radiographic resolution of obstruction within 24 hoursP If there is a question 
about the diagnosis or if surgery is being contemplated, bowel cleansing can begin 
within 24 hours. Either polyethyleneglycol or Fleet's phosphosoda is commonly 
prescribed for this purpose. We have originally had some concerns for stent 
dislodgment if bowel cleansing is begun before the stents have a chance to situate 
within the strictures; however, this has not been the observation in our patients. 
Some authors recommend that their patients adopt a low-residue diet and take 
daily mineral oil to prevent early stent blockage.I,S Whether they are essential 
recommendations remains to be seen. 

CURRENT EXPERIENCE WITH METALLIC STENTING OF 
THE COLON 

To the best of our knowledge, a total of 213 patients have been stented for 
colonic obstruction. Adding our nine unpublished patients, the total becomes 222 
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cases in which clinical experience can be tabulated (see Table 3). Ninety-four 
percent of stenting was for malignant obstruction. Sixty percent of cases were 
treated with the Wallstents, with Z-stents being the second most commonly used. 
Ultraflex and Z-stent seemed to have more failure with stent placement, whereas 
Wallstent seemed to have more unsatisfactory effects with drainage. Interestingly, 
SO% of all Wallstent cases were done as a preoperative procedure. There were 
five deaths, all related to Wallstents. All stents, except for EsophaCoil, seem to 
have similar rates of migration of 11% to 17%. 

CAUSES OF FAILURE TO RELIEVE OBSTRUCTION 

In spite of success in placement, 6% of stenting does not result in immedi­
ate decompression of the obstructed colon (see Table 2). In these cases, addi­
tional sites of intestinal obstruction must be sought.33

• 
48 Incomplete stenting 

of the entire length of stricture and early stent migration are other realistic pos­
sibilities. Other causes of early stent failure include underlying motility disor­
ders, fecal impaction of the newly inserted stent, poor stent positioning, and 
incomplete expansion of the device as a result of bulky extrinsic compression 
(Fig. 2).7· 32• 33• 50 Baron et al5 described two cases of early EsophaCoil occlusion as 
the result of mucosal injury from tissue trapping by adjacent coils. 

Late recurrence of obstruction raises the possibility of tumor ingrowth 
through the stent mesh or overgrowth at either end of the stents (Fig. 3). In one 
series where Ultraflex stents were used, all11 stents were occluded at the average 
duration of 68 daysY Tumor ingrowth was the reason in all cases. Late stent 
migration followed by restenosis of colonic lesions may also be another cause of 
delayed failure of stenting. Laser ablation or photodynamic therapy has been 
used effectively to re-establish stent patency,41 although there is the concern that 
stent disruption may occur.1 As a result, argon plasma coagulation has been 
advocated for this purpose. Alternatively, additional stent insertion within the 
obstructed lumen may provide effective relief.1 

COMPLICATIONS 

Stenting with the soft, flexible metallic endoprostheses is generally quite 
safe. The complication rates compare favorably with those of surgical therapy. 
Nonetheless, it is still a procedure with significant adverse consequences. Overall, 
five deaths were temporally related to the stenting procedure, giving it a 2.3% 
mortality rate (see Table 3). At least two of these deaths, however, were unrelated 
to the procedures. There was a total of 25 stent migrations, 12 perforations, and 
3 cases of lasting and significant rectal pain, contributing to an 18% morbidity 
rate. The complication rate may be significantly higher if bleeding is taken into 
consideration, because some trivial degree of hemorrhage was described in a large 
number of patients. Saida et al,43 for instance, reported that all12 of their patients 
bled on the first day after their procedures with Z-stent insertion; however, there 
was no serious bleeding reported. 

Perforation. Perhaps the most serious complication directly resulting from 
internal stenting is perforation, which may present in the peritoneum or retroperi­
toneum.9 Free peritoneal perforation is particularly lethal, because spillage of a 
large amount of fecal material may occur in the setting of colonic obstruction. 
Even if the perforation is small and does not result in infectious complications, 
the potential implication of inadvertent spillage of tumor cells should be a serious 
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Stant migration Incomplete stenting 

Fecal impaction 

Figure 2. Possible causes of early failure after stenting. 

concern. Five percent of stents are associated with colonic perforation, with most 
presenting within the first 3 days of procedure. We have, however, observed 
spontaneous perforation in the stented location at 2 months. In the literature, 
delayed perforation has even been reported to occur 3 months after stent deploy­
ment.49 It is difficult to blame late perforations entirely on stenting, because spon­
taneous tumor perforations are known to occur. With increased experience 
and stent refinements, the relatively high early perforation rate is expected to 
fall. 

Some authors have observed that the majority of serious perforations took 
place in the setting of balloon dilation and they regard dilation as the most 
important predisposing factor to stenting-related perforations.1

•5•
33 This is probably 

true in early perforations, but is unlikely to result in late-occurring problems. For 
instance, our two patients who developed late perforations had been treated with 
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Figure 3. Late causes of recurrent obstruction following colonic stenting. 

stricture dilations before. One of them had a stent placed in a highly angulated 
malignant stricture within a colostomy. Her perforation presented as a straight 
fistula, perhaps because of tissue necrosis from excessive pressure created by the 
sharp distal end of the Wallstent. 

From a management standpoint, minor soft tissue perforations, induced by 
guidewire probin9. or stent catheter insertion, may be adequately managed with 
antibiotics alone.1• •43 Any perforation associated with free peritoneal air, however, 
must be immediately treated with antibiotics, nasogastric suctioning, and explor­
atory laparotomy. Because stricture dilation is not essential in most cases of colonic 
stenting, avoidance of this maneuver should reduce the risk of full-thickness tear 
of the large bowel. 

Bleeding. Once again, postprocedure hemorrhage is usually minor and 
should not be a major concern. Presumably, it is the result of tumor friability, 
superficial tissue tear, or mucosal irritation from the sharp end of a colonic prosthe­
sis. Also, spontaneous stent migration may expose raw, denuded tissue that 
has the tendency to hemorrhage. Finally, stent-induced pressure necrosis may 
eventually lead to arterial erosion and potentially serious blood loss. Conservative 
management is generally all that is necessary for this situation. Blood transfusion, 
endoscopic inspection, and even surgical tumor resection are rarely needed. 

Pain. Diffuse abdominal or localized discomfort is commonly seen in colonic 
obstruction at presentation. Therefore, it is not always easy to tell if poststenting 
symptoms are the result of the procedure. Nonetheless, transient and mild abdomi­
nal pain are considered common and may be felt for 3 to 5 days following the 
procedure.22 Another common symptom is perianal pain, which was reported in 
20% of patients treated with the Z-stent.10 Oral analgesic therapy may be needed 
for up to 7 days. In approaching low-lying rectal lesions, care must be taken to 
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avoid stent-induced irritation of the nerve endings near the s~uamocolumnar 
junction, because severe protracted tenesmus has been reported. 1 Excessive ten­
sion exerted by the stents on colonic tissue should be avoided, particularly with 
the Wallstents that produce sharp edges. One may also assume that some pain 
may be induced by stent expansion against tight strictures, but this cause may 
be very difficult to ascertain. In pain that is persistent and severe, long-term 
narcotic analgesic or surgical therapy may be necessary. There is probably very 
little one can do endoscopically in this situation. 

Stent Migration. Spontaneous stent dislod9.ment and elimination without 
the patient's awareness are frequently reported., 9• 

39
• 

48 Factors that are believed 
to predispose to stent migration include the following: 

Benign stricture 
Extrinsic lesion 
Prestenting laser debulking 
Stricture dilation 
Small stent caliber 
Stents with external cover 
Poststenting systemic chemotherapy 
Poststenting local radiation therapy 

Perhaps half of the stent migrations are incidental findings on follow-up. 
Interestingly, the obstructive symptoms may not return even after stent disap­
pearance from the colon.39 Nonetheless, these patients commonly experience 
transient painful spasm.54 Of course, the return of obstructive symptoms should 
always raise the suspicion for stent dislodgment. Migration can occur at any time, 
although it seems to take place either within the first 24 to 72 hours or many 
weeks later.10

•
41

•
54 As expected, it has been reported in patients with tumor shrink­

age after neoadjuvant chemoradiation therapy or radiotherapy alone.3• 5 Some 
authors believe that stricture dilation predisposes to stent migration and advise 
against this practice unless absolutely necessary.5•

48 Likewise, preprocedure laser 
therapy may contribute to stent migration and should be discouraged.41 Other 
predis~sing factors include colonic angulation, small-caliber stents, and covered 
stents. The issue of whether to prohibit systemic or local cancer therapy poststent­
ing is still a matter of debate, because freely migrated stents are usually quite 
easy to remove. An assumption could be made that the sharp, free edges of 
Wallstents could serve as anchoring hooks and reduce the risk of migration; 
however, the literature has not supported this assumption (see Table 3). In total, 
13% of all successfully placed colonic stents eventually migrate, mostly toward 
the distal direction. 

Many dislodged stents are passed per rectum without the need to retrieve. 
Some stents, such as the Ultraflex and Z-stents, can be readily removed digitally. 
But care must be taken when reaching for a Wallstent, because trauma to the 
fingertip may result from the sharp endings of a Wallstent. A distally migrated 
stent can be removed in many ways. Wholey et al54 described a method to remove 
a 22-mm-caliber Wallstent by looping a guidewire through the central lumen of 
the stent. The two ends of the guidewire were then pulled through a rectal 
speculum until the stent bent tightly against the upper end of the speculum, which 
was then gently retrieved. The same authors also reported using a fluoroscopically 
assisted method to remove an enteral Wallstent with a Kelly clamp transrectally. 
An anoscope speculum was not necessary, although they needed to assist the 
delivery with a finger in the rectum. Baron et al5 used biopsy forceps to remove 
these distally migrated stents endoscopically. We prefer to use the rat-tooth forceps 
for stent removal because of their strong grip. Care must be taken to avoid 

(JO 
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pulling on the ends of a Wallstent, because the filaments may be unraveled into 
a disorganized meshwork of highly traumatic metal wires (Fig. 4). Instead, this 
type of stent is usually sufficiently flexible to fold up if the center is grasped and 
pulled downward. In this case, the free ends are facing upward during stent 
removal. The same technique can be applied for Ultraflex stents; however, it is 
actually simpler to pull on their distal ends and then gently drag them out of the 
rectum. The Z-stents can be snared in the center or grasped with rat-tooth forceps 

Figure 4. A, Endoscopic grasping of a Wallstent with forceps. B, The end of the Wallstent 
with separated wire filaments. 
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on their distal ends for retrieval. There is no report of EsophaCoil retrieval per 
rectum. We had successfully removed an esophageal stent by grasping an end 
with a rat-tooth forceps and pulling it through an endoscope overtube. The same 
can presumably be done for rectal stent removal. Proximally migrated stents 
are fortunately rare, because they may be quite difficult to retrieve endoscop­
ically. 

THE ULTIMATE STENT? 

The current generation of metallic stents represents a major technical break­
through in the management of colonic strictures; however, major improvements 
are still necessary to make them safer and easier to utilize. The length of the 
delivery catheter of enteral Wallstents should be shortened,48 whereas that of Z­
stents needs to be elongated. If possible, all delivery catheters should be sufficiently 
thin to be passed through endoscope channels. Excessive stiffness of these catheters 
is perhaps the single most important factor that contributes to technical difficulty 
in stent placement and needs to be corrected. Making stiffer and longer guidewires 
than those currently available will significantly improve the ease of stent place­
ment. Addition of hooking mechanisms or enlargement of the ends may minimize 
stent migration. Graduated stiffness with soft ends may reduce the risks of stent­
induced perforation and hyperplastic tissue reaction. Biodegradable or readily 
removable stents should improve long-term safety of these devices, especially if 
they must be placed in benign strictures.1 Stents impregnated with pharmacologi­
cally active agents or made of radioactive wires may offer hope to contain malig­
nancies or treat refractory benign strictures.1

' 
45 

SUMMARY 

Intestinal obstruction is a major complication of colorectal cancer. Acute 
surgical decompression frequently requires subsequent operative interventions 
and is associated with mortality in more than 3% of the cases. Transanal metallic 
stenting is now possible to perform on an outpatient basis, thus providing quick 
symptom relief and the opportunity to cleanse the bowel for work-up or surgery. 
Early anecdotal reports suggest better patient acceptance, smoother transition to 
subsequent definitive surgery, and cheaper cost than the conventional surgical 
approaches. Stenting seems to be equally efficacious in providing temporary 
relief to facilitate subsequent management and permanent palliation of advanced 
malignant obstruction of the colon and rectum. Nearly half of all metallic stents 
have been inserted solely under the guidance of fluoroscopy, but the combined 
endoscopic-fluoroscopic method is always preferred. Although 95% are success­
fully placed in experienced hands, these stents can be rather difficult to insert. 
All four commercially available metallic stents have been used to relieve colonic 
obstruction, but only the enteral Wallstent is approved for treatment of this condi­
tion. Collectively, these stents are associated with 1% procedure-related mortality 
and 18% morbidity. Although there is every indication that metallic stenting is 
valuable in treating colorectal obstruction, randomized controlled trials are needed 
to put their utility in the proper place. Product refinements are necessary to 
improve on their safety profiles and to minimize the difficulty of stent inser­
tion. 

,(fo)-
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Self-expandable metallic stents in malignant 
gastric outlet obstructions - an alternative 
approach using modified techniques 
WIGGINGHAllS, B., DORMANN. A. J., and GRUNEWALD, Th. 

Medizin.ische Klinik, Klinikum Minden. (Leiten.der Chefo:r;r.r: Prof Dr. H. Hu.ch:zermeyer) 

Die5e Arbeit ist Herrn Prof. Dr. H. Huchzermeyer zum 60. Geburtstag gewidrnet. 

Mlllignant gastric outlet obstructionB are commonly 
present in an advanced tumor stage. Surgery and oth­
er therapy options are often accompanied with sulr 
5tantial p.1:0blem.s and redlloed qtUllity of life. We 
therefore investigated the endoscopic palliation with 
self-expandable metallic stents. This report docu­
ments the clinical benefit of new 5tent system.5. 
During a period of eleven months we implanted elev­
en sdf~andable metBilic ~tf:nt~ (one lntrafl!'IX 
Esophageal Stent/five illtraflex Duodenal Diamond 
Stents/five Enteral Wallstents) in eight patients with 
malignant gastric outlet stenoses (five female/three 
male, average age 66 years, range 42-85 years). The 
procedute was performed ut~der analgosedation and 
in seven cases on an outpatient ba5e8. 
The steno~is could be dilated in all cases without 
complications, allowing semi-liquid oral feeding a..t 
the pro<:edure day. Three patients needed a second 

atent in the follow-up. Stent diiJor:a.tion appeared io one 
case after one :month - the stent protruded per vias natu· 
rales. The stent struts broke in two patients after one and 
four months post 5l.ent implantation. A new stent could be 
inserted without complications in both cases. 
The used products enabled a fast a.nd precise positioning of 
the metallic. stent in malignant gastric outlet stenosis. We 
P.~erienced some problems with the Ultraflex Duodenal 
Diamond Stenl. This didn't occur with the Enteral Wall­
st.ent Additionally with the Enteral Wallstent we could 
solve the diamond stent complicationB. Due to the small 
diameter (10 French) the Enteral Wallstenl system can be 
prn;it.ioned wire guided in the steno~is through the working 
channel of the endoscope. Stent release io performed fluo­
ro&copit.aUy and v.i.th the use of endo5copic guidance re­
taining the instrument in the ~tomach. In our point of 
view, this metallic stent is an optimal device for the pallia­
tive treatment of malignant gastric outlet obstructions. 

Key 1.oords: Mal~anl gastric oudd obstnwtions - self-ex­
panding metaUic stent ~Enteral w~lhtent 

(Sdhstexpandierende Metallstents bei mali­
gnen Magenausgangsstenosen - dne Thera­
pieopt.ion dul'ch neue Systeme) 
In der prirniiren palliativen Therapie maligner 
Magenau~ga~sstenosen sind die chirurgischen 
und anderen Therapieoptionen bei weit. fortge­
schrittenem Tumorstadium mit zum Teil erhebli­
chen Problemen •md einer ei.ngeschrii.nkten Le- · 
bensqualitat behaftet. Aufgrund dieser Sachlage 
i~t es erkltirlich, dab zunehmend tiber. Versuche 
einer endoskopischen Palliation mit $elbstexpan· 
die rend en Metall5tents berichtet wird. Eigene Er­
fahrungen bestatigen, unter Verwendung bisher 
verfi.igbarer Systerne, eine mogliche Therapieop­
tion. Wir stellen hier die Ergebnisse unter Ver­
wendung nf:uer Stent6ysteme d.ar. 
In einem Zeitraum von elf Monahm wurden bei 
acht Patienten (fiinf Fra,uen/drei Mii.nner, Durch, 
schnittsalter 66 Jahre, SpaWlweite 42-85 Jahre) mit ma­
lign en Magtmausgangsstenosen zehn selhstex.pandieren­
de Metall;stents implantiert (ein llitraflex Osophagu.s 
Stent/fiinf llitraflex Duodenal Diamond St.ents/fi.inf 
Enteral WallRtents). Die Implantation wurde in Analgo­
sedierung durchgefiihrt, in sieben Hillen ambulant. 
ln jedem Fall liel3 sich die Stenose komplikation5los 
iihnb:rikken, mit sofortigem Kostaufb~u am lnterven­
tionsta~~;. Bei drei Patient.en mufit.e eine l;weiter Stent ge­
legt wc-rden. In einem Fall war nach einem Monat eine 
Stentdislokation aufgetreten (Stentabgang per vias na,tu­
raks) und bei :r,w~~i Patient:en ka.m es einen bzw. vier Mo­
n.a.te oach Stentimpla.ntatation zu einern Stentbruch. Eo 
erfolgte jeweih eine komplikation5l05f: Neua,nlage. 
Die verwandten Kathetersysteme liefien eine echnelle 
exakte Posit.ionierung der Mctallstents in der mali­
gnen Magenausgangsstenoae zu. Der Enteral Wallstent 
lii.~t s.ir:h aufgrund des geringen Durchmesser5 de6 
Tragerkatheters von 10 French durch den Arbeitsb­
na.l <>in~~ Enomkops iiber den liegenden Filhrungs­
draht in der Stenose positionieren. Die Stent.frciset­
zung erfolgt dann bei im Magcn liegendern Endoskop 
unter radiologischer und endonkopischer Kontrolle. 
Dit,~er M(~tt~llstent stellt aus unserer Sicht zur Zeit die 
optimale Modifikation ~ur Oberbrilckung maligner 
Mag~Cn.~•lngl.lng~~tenoll~~o dar. 
.Sr:ldh.'-"·:/l.~·iirr,.,; Maligne Magenau~gan~~okiiOSG(l -
selbslcxpandicrcnde: Mct>lll6h:n\.- - l~n(!:r~l \\',d]sb'nt 
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Tab. 1: Clio.ir:a.l feature~ of ~igb.t patient~ with malignant gastric outlet obstruction 

INTRODUCTION 

Self-expandable metallic 8tent8 are used for the pal­
liative treatment of malignant gastric outlet. and du~ 
denfll stenoses since the early 90s (1, 2). There are on­
ly a few scientific publications with case reports and 
trials having a small number of patients. This is in. con­
trast to the increasing amount of publications on tht: 
uBe of 5elf~xpandable metallic 6tents for the tn::a.tment 
of esqphageal, biliary, colonk, urethral and vascubr 
obstructions (3-11)- Surgery )R still the trea.tment of 
choice for the palliation of malignant ga~t.ric outlet and 
duodenal obstruction~- Primary palliation with mini­
mally inv!lsive systems are mainly discussed for the .~d­
vanced tumor stages. For such cas~~s. balloon dilatation 
an.d laser tnwt:m.ent provides only limited efficacy 
(12-14). Surgery is often accompanied by incrM~f~d 
morbidity and mortality (15-17). Recent publication­
lind our own experience were the rR.tinnalc for the in­
creasing use of new metallic stents for the primary pal­
liation of malignant gastric outlet obstructions 
(22-28). We also try to answer the question if thi8 
tn:,atment is already a valid option. 

MATEHIAL AND METHODS 
In a time period of deven month~ (.July 98 until 

May 99) prinwry palliation ol' malignant gMtric outlet 

Z C.t~lr(lnrll•irL)I 11.)99: 37: l()9:)-I[JIJ9 

stenoReR wa~ performed in our hospital in eight pa­
tients with the insertion of sel.f-exp~ndahl.e metallic 
fitent~- The average age of the patients (five female/ 
three male) was 66 years (range 42-85 years). Five pa-­
tients suffered from a primary gastric cancer. One fe­
male pa.tient presented with a pyloric stenosis due to 
recurrent hepatocellular carcinoma and two patients 
had 11 steno~";i~ in the duodenum proximal the papilla. 
because of a bile duct ca:rcin.om.a .. All patients had 
poor general cqnditions with an average Kamoftky-ln.­
dex of 70% (:range 60-90%) and suffered from nausea 
and vomiting. Surgery with resection or enteroanas­
tomoFiis was not performed because of the advanced 
tumor stage, the risk profile of the patients (ASA­
Score 3-4) or pati~~nt's refusal for this treatment op­
tion (tab. 1)_ 

We implanted a total of eleven stents of three differ­
ent types. The procedure was performed with ECG and 
Sa02 monitoring a.nd intravenous analgosedation with 
Pethidin and Midazolam. 

In five patients an Ultraflex Duodenal Diamond 
Stent (investigational prototype! for a clinical trial, Bos­
ton Scientific) with 11 rtillmP.ter nf Hl mm and the 
length of 70 or 120 rnm was initially irnphmlt~d. Tbc 
ddiverv device ha5 a rnaJ<;imum diameter of 12 mm at 
the tip 'and is 270 r:m long. The guide wire (.038 inch) 
w;1~ introduced wilh endoscopic and fluoroscopic:: guid­
anc.,. llnd the stent was implanted after withdrawal of 

(;7 
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Ta.b. 2: Treatment and follow-up of the pEI.tients 

the endoscope. In order to pas~ the le8ion with the 
stent delivery system, predilatation with a diameter 
15 mm balloon was necessary in two cases. 

An Enteral Wallstent (Boston Scientific, diameter 
20 or 22 mm, 60 or 90 rom long) was implanted in five 
patients, either initially or due to complications of an 
other implanted stent. Tlw delivery system of the Eu­
teral Wallstent hao a 5hufl $ize of 10 French. A guide 
wire (.035 or .038 inch} is endo~copically introduced. 
The Wallstent ddivny sy~tem is introducl'd ovr,r· the 
wirl' through the worJ,jn~ ch>Wllc-1 oi" tlw cndocC<Jf.Hc 

PAGE 05 
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(min. 3.6 mm). With the endoscope proximal to the 
stmoRis, th~>. rd~~ase of the stent can be monitored en­
do~r.opically and radiologically (fig. 1-4). Predilatation 
of the stenosis was necessary in neither case. 

In one patient, we implanted an uncoated. Ultraflex 
Esophageal Stent (diameter 18 rnm, 100 mm long). 

RESULTS 
The rw.llignant gastric outlet ob~truction could be 

~ucct'il"l\dly palliat!'.d with ;1 scH~cxpa,Hlubk mo•L<lllic 

7 t;;loii'Oo:nlrrnl lll9'1: 37: I 09:)-1 ()I)() 1()% 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



f1li')7,• ·~1tlf1 
'~;f •'-'1~--

.:ltJJ. b5 :Ji:lb 1 1 .:::'::.-,.._H.,. __ "·, - o_ ~ ... PAGE 05 

~~~ 

1~~--1 _---..;;;;.O.;;.;;RI=G .... IN.;;;.;AL=AR=B-=EI~T 
~~I 

'• ,,, ,, 

1()% 

Fig. 1: Guide wire placed in the duodenum pa,~~ing 
the stenoses, endoRcopically controlled and pu8h.,rl 
through the working channel of the endoscop 

Fig .. 3: Stent aftn rr:kast~ with endoscope and guid~· 
wire still in position 

stent in all eight patients without complications. No 
bleeding or perforation occurred during st.ent in~f,r­
tion and follow-up. 

Wr: experienced one stent dislocation (Duodenal 
Diamond Stent) with protrusion of the device per via~ 
naturaJes a,nd reoccurrence of vomiting. The stent 
might be placed too distally into the duodenum thiR 
could be the reason for migration. An Uhruflex E~oph­
ageal Stent wa$ successfully inserted without complica­
tions and further problems. 

The struts of two Duodenal Diamond Stents brok<: 
on<': month and four months after implantation. The 
reobstruct.ion wus succesfully tre11Jed in both r.~~~s 
with an I::nteral Wullsl,c\Ot without procedural or follow­
up complic;~tions. The median postint~;rvl'ntional ~ur­
viv;d tin1c ol.· <ltl p<1tients W~l.'i four month". 

'l, Ca~lW<'nl.:rol I!,Jl)IJ; :l7: 10\J:{-109\) 

Fig. 2: Walbtent delivery system placed in the stenos­
es, x-ray markers showing the distal and proximal 
stent position on the $haft 

Fig. 4: Endoscopic view of Enteral Wallstent placed i.n 
the nten.oscs 

.-·'7 

Posts tent oral feeding' was possible in all patients ex-
cept: one lady who continuously suffered from vomit­
ing. All other patientn got a semiliquid regimen a,t the 
procedure day followed by increasingly solid food. Two 
patients r,ouldn't progress more than the day~ne-regi­
men (tah. 2). 

DISCUSSION 
Malignant gastric outlet obstructions and duodena.l 

ntenoneS with continuous nausea and recurrent vomit, 
ing are mostly due to advanced tumor ~tages. Common­
ly used treatment lil~e surgery or catheter jejunostomy 
show ckar limits. 

Tlwrdore. several workers (18-28) investigaterl tht: 
IJo!C ol ,;,·l!~,~x.pandahle metallic swnts (tab. a). PI'Oillio-

ic/5 &1 
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Tab. 3: Seli~r-xpanding met!ll stents in gastric outlet obstruction: datil 

ing re5ult8 h~vc been incre;;~5ingly rvported in patient~ 
with Lumor rc~;urrence after initial surgery l'lnd )n pJ~ 
tients with primary stent implantation. The average 
procedure time could be red•~<;ed. to 4,0 min with an im~ 
proved ddivery deviCt\ (Diamond Duodcn.al Stent, pro­
totype of Boston Sci(~ntil'ie). No probkm~ or:cum<:d. Nn 
buckling ol' thn dwfl l1iong tht• grr~Hl CUf\'<lt\ll'e of tJw 
~lornac~h oc;Cul'rt•d with the c•lcnl,~t'<llc.'d ~IHlfl of 271J l'.nl. 

The liltl'aflex Duodenal Diamond investigational stent 
>tnd delivery sy~tem •va~ easy to UBP. to successfully 
place lht> stent. unlike other comrnercil\lly available 
products which have required considerable training 
and e:tperience heforr:: safely placing stent. The recent· 
lv avlli)ahlr; EnterHI. Wall5teot ~vetem wa6 used in four ·' . 
p<tti<'lll•. It niTc~r~ <~ddltion~l improvemP.nt n~garding 
<:<1.~1' 111' "". und ,<~f,·Ly Ill' prcci$<.~ ~tnnt po~itioning:. Thf 

'/, r;,,~lroc'lllc'rol J(j()l)~ 31: ltlY3-10l)() 1091 
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delivery catheter is advanced through the working chan­
nel of tlie endoscope over a primarily positioned guide 
wire. The shaft size of the system l$ 10 French which usu­
ally allows lesion crossing without pre<lilation- The endcr 
~cope remains in the stomach close to the stenosis du­
ri~ stent release prcwiding additional back-up of the 8Yi!!­

tem. These improvement resulted in an aver~e ste:ot iro­
pla.nte.tion time of 20 min .. In one ~se the Enteral Wall­
stent was combined with a self-expanding hile duct sttmt 
without problems (fig. 5). The procedure was performed 
under analgosedation, and in seven of eleven cases on an 
outpatient basis. This was acknowle-dged by the patient~ 

Fig. 5: Double stenting with Enteral Wallstenl in the duode:o11m 
and biliAry Wallstcnt in the common bile dud (patient 7) 

l098 

as well as th"' possibility to ~tart oral feeding at thE proct~ 
dure day. We did nol experience complications like bleed­
ing or perfmation. E:~c;pansion of the stent was not aMo­
ciated with pain nor did it increase e:x:i5ting pain. 

Based on own former results (28) and on our expe­
rience of five investigational Ultraflex Duodenal Dia· 
mond Stents, one Ultraflex E~ophageB.l stent and five 
Enterf)l Wll.llstents placed in the pylorus and the duo­
denum the Enteral WallstP.nt~ performed bett<~r owr­
all. Much of the previous reported exp1>.rience 8nd on1, 

Z Gaslroenwol 1':.1':19; :J7: 1093-1099 
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ca~<e in our experience used a stent system which we.s 
designed and indicated for esophageal strictute place­
ment. The improvements in the delivery systems de­
signed for etent placement in t.he duodenum demon­
strated the e.bility to easily and safely complete the 

- stent implantation procedure:--Jfhe safe and easy use 
with simultaneous endoscopic and radiological guid­
ant-e of the Enteral Wallstent system mak5 it an out­
standing product available today. The Enteral Wall­
stent provides a dear alternative to traditional thera­
peutic options for the primary palliation of malignant 
gastric outlet obstruction. 
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Endoluminal stenting of obstructed colorectal 
tumours 

P. Boorman*, Z. Soonawalla*, N. Sathananthant, P. MacFarlane*, M.C. Parker* 

Departments of ,.Colorectal Surgery, tlnterventional Radiology and .tEndoscopy, Joyce Green Hospital, 
Dartford, Kent, UK 

A series of patients were selected to evaluate the clinical efficacy of a new self expanding 
metallic endoprosthesis in the management of left-sided colonic obstruction. The aim 
was to reduce the morbidity and mortality associated with the surgical management of 
patients with distal colonic obstruction. 
Six patients with complete sigmoid colon obstruction were managed with the Wallstent 
Enteral Endoprosthesis [Schneider (USA) Inc.]. Four underwent subsequent elective 
colonic resection, while two were placed for palliation. 
Stent placement was successful in all cases with resulting bowel decompression and 
there were no procedural complications. All four patients with resectable tumours 
avoided emergency surgery. Stenting allowed time for medical improvement and staging 
investigations in this group. Two patients with advanced metastatic colonic carcinoma 
were successfully palliated. 
We found the Wallstent Enteral Endoprosthesis to be safe and effective in relieving 
obstruction in patients with resectable colonic tumours, permitting elective surgery and 
avoiding a temporary stoma. It can also be used to palliate those patients with advanced 
disease. 

Key words: Colon- Stenosis or obstruction- Stents and prosthesis - Colon, interventional 
procedure 

I n Dartford, we see approximately 120 left-sided 
colonic tumours each year. Of these, 20-30% present 

with virtual or complete obstruction. Mortality rates 
for emergency surgery on obstructed cases has been 

quoted as 15-40%. This compares with a 5% mortality 
in elective cases. 1- 3 

It is well known that patients undergoing emergency 
surgery for obstruction have a significantly increased 

Correspondence to: Mr Michael C Parker, Consultant Surgeon, Department of Colorecta1 Surgery, Dartford & Gravesham NHS 
Trust, Joyce Green Hospital, Dartford DAl 5PL, Kent, UK Tel: +44 (0)1322 227242 ext 3480; Fax: +44 (0)1322 283564. 
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risk of postoperative complications. They are twice as 
likely to develop a wound infection, 11 times as likely 
to suffer renal failure and respiratory complications are 
increased by a factor of 25-fold. These patients are at 
greater risk of intra-abdominal sepsis, the mortality of 
which is substantially higher in the obstructed group.• 
It has also been documented that, even when patients 
with identical stage tumours are compared, survival is 
significantly reduced after emergency surgery. 1 

History 

A new technique of endoluminal stenting has recently 
been described. The first use of a steel stent for an 
inoperable malignant rectal stricture was reported by 
Dohmoto in 1991.5 In 1993, Itsabashi et al. stented two 
patients with inoperable rectosigmoid malignancies; 
both of these strictures required pre-s tent dilatation. 6 In 
1995, Canon et al. stented 13 patients using a variety of 
stents designed for use elsewhere, such as oesophageal 
and biliary stents.? More recently, Turegano-Fuentes et 
a!. attempted stenting in 11 patients using oesophageal 
stents. They were successful in only seven cases, but 
employed fluoroscopy alone to position the stents.8 

Method of stenting 

We used the Wallstent Enteral Endoprosthesis [Schneider 
(USA) Inc.] which has recently been designed, produced 
and marketed specifically for use in the colon. It consists 
of two components, a metallic stent and a delivery 
system. 

The stent is a monofilament, superalloy, tubular 
mesh available in 6 em and 9 em lengths, which expand 
to 22 mm diameter. Previously used oesophageal stents 
have a maximum diameter of 18 mm. The Wallstent is 
also more flexible (without deforming), allowing it to 
conform to the curve of the colon. 

The delivery system consists of two coaxial tubes. 
The outer constrains the stent until deployment and the 
inner allows its passage over guidewires. The central 
lumen accommodates 0.89 mm or 0.97 mm wires. There 
are also proximal and distal markers on the delivery 
system to aid positioning. 

Placement of the stent is by endoscopy, fluoroscopy 
or a combined procedure. In virtual obstruction, 
endoscopy is the method of choice. The whole system 
will pass through an endoscope of minimum channel 
diameter 3.6 mm. Completely obstructed cases where 
there is no visible lumen require fluoroscopy. Com­
bined procedures allow the radiologist to view the tip 
of the naviguide wire from the endoscopic picture. 
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Figure 2 Delivery system I stent in position through stricture 
(safety wire also visible). 

A guidewire is passed through the stricture and a 
'guiding' catheter is then advanced over the wire (Fig. 
1). This allows passage of a second 'safety' wire which 
is secured separately to the patients leg. The 'safety' 
wire proves invaluable should the guidewire be 
displaced during stent placement. The catheter is then 
removed and the delivery system/stent is passed over 
the guidewire until the proximal marker is 2-3 em 
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Figure 3 Stent being deployed. 

beyond the stricture (Fig. 2). We found this easier with 
a stiffer guidewire and, on occasion. it was necessary 
to mould the system into a gentle curve to negotiate 
the bend of the recto-sigmoid colon. The stent is then 
deployed by withdrawing the outer (constraining) 
tube of the delivery system (Fig. 3). It is better to 
advance the deployment system more proximally 
beyond the stricture, as the stent can be withdrawn 
during deployment as long is it is not more than 50% 
expanded but it cannot be advanced further at this 
stage. The stent position is checked fluoroscopically 
(Fig. 4) and endoscopically (Fig. 5). The stent is self­
expanding and no pre-dilatation of the stricture or 
stent dilatation is necessary. 

Patients and Results 

Between April and July 1997 we successfully stented 
six patients with malignant obstruction. All patients 
were admitted as emergencies with vomiting and 
absolute constipation. Radiographic and contrast 
enema confirmation of the diagnosis was made. 

Four stents were placed pre-surgery and two were 
for palliation (Table 1). ln all cases stent placement was 
successful (Table 2). There was no mortality. 

Case 1 remained decompressed until her death 
from liver metastases 5 weeks later. Case 3 initially 
underwent emergency surgery but was found to have 
an inoperable tumour with bladder involvement and 
distant metastases. He was known to be virtually 
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Figure 4 Stent in position. 

Figure 5 Endoscopic view of stent. 

obstructed from pre-operative fluoroscopy and was, 
therefore stented and closed without stoma formation. 
He remains well 6 months later. Case 5 presented 19 
days after stenting with abdominal pain and vomiting. 
A contrast enema confirmed stent patency and at semi­
emergency surgery 2 days later he was found to have a 
loop of small bowel involved in the tumour which was 
resected en bloc. ln Case 6, the stent was fowtd to have 
displaced only on opening the specimen after surgery. 
She had remained decompressed for 3 weeks and had 
undergone standard pre-operative bowel preparation 

253 

Records processed under FOIA Request 2014-6600; Released 10/16/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



I 

01; 27. 00 O!o!:20 

BOORMAN 

Table 1 Patient details 

Case Age Sex Location Length 

1 81 F 20cm Scm 
2 59 F 22cm 6cm 
3 66 M 15cm Scm 
4 75 F 18cm 3cm 
s 60 M 25cm 4cm 
6 77 F 25cm Scm 

Location of stricture is measured In centimetres from the anal 
verge at endoscOPY. 
Length of stricture is estimated from contrast radiographs after 
correction for magnification. 

Table 2 l«sults 

Case Decom- Complications 
pressed 

1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 Yes Small bowel obstJUction 
6 Yes Stent migration 

Outcome 

Palliation 
Elective surgery 
Palliation 
Elective surgery 
Emergency surgery 
Elective surgery 

without complication. It is possible that the stent may 
have migrated during bowel preparation. 

Discussion 

Endoluminal stenting provides a method for relief of 
obstruction, converting emergency surgery into elective, 
allowing bowel decompression and standard pre­
operative bowel preparation. It gives time for both 
medical improvement of these often elderly frail 
patients and staging investigations. All our patients 
undergo pre-operative liver ultrasound scan, chest X­
ray and senun tumour marker estimation. Those with a 
rectal tumour also have a pelvic cr scan. Stenting also 
allows visualisation of the entire colon to exclude any 
synchronous tumour. 

The Wallstent avoids the need for either a temporary 
or permanent stoma with its associated morbidity and 
reduction in quality of life. ln those patients with 
advanced metastatic disease, stenting has a valuable role 
in palliation avoiding surgery altogether. 
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Both in-patient and intensive care stay in patients 
undergoing emergency surgery for left-sided colonic 
obstruction has been shown to be significantly 
increased.' The substantial cost of managing the com­
mon postoperative complications in this group, makes 
the Wallstent (£700) a cost effective alternative. 

Enteral wallstents have proved useful in our small 
series in both operable and advanced colorectal tumours. 
They appear to be safe in our hands and relatively easy to 
deploy with a low incidence of complications. 

If these stents can reduce the morbidity and 
mortality of surgery in the obstructed left colon to the 
same level as elective surgery it will be a significant 
breakthrough in the safety of colorectal cancer surgery. 
However, we recognise that in order to prove this, 
prospective randomised trials will be necessary and 
will probably require multicentre co-operation. 
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Role of endoscopic stenting in the duodenum 
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Summary 

Backgmund: Gastric outlet obstruction may cm"e the presenting 
symptoms. or may develop during the course of pancreatic or 
biliarv malignancy. Treatment options for malignant gastric outlet 
obstruction are limited. Surgical gastrojejunoqomy is commonly 
performed. but carries significant morbidity and mortality. 
Method.\: 0\ er the past two years. we conducted a prospective 
study to determine the 'afety. feasibility and outcomes of the newly­
designed Wallstent Enteral® (ScneJder.l\1inneapolis. MNl to treat 
a \ariety of malignant ga,tric outlet obstructi"ns. We depiPyed 
stents 16 to 22 mm in diameter and 60 to YO 111111 in length directly 
through the endw,cope. 
Re.1u/t.1: Twelve patients (I 0 women ans 2 men. mean age = 5Y. 7 
years) underwent the procedure. After stenting. 'i x patienh were 

Introduction 

Malignant gastric outlet and duodenal obstruction may cause 

the presenting symptoms, or may develop during the cour-.e 

of pancreatic or biliary malignancy. Approximatdy ten 

percent of patients with pancreatic cancer develop ga-.tric 

outlet or duodenal obstruction during the cour-;e of their 

disease. Open surgical gastrojejunostomy i' the standard 

treatment for malignant gastric outlet obstruction (GOO). 

Unfortunately. this intervention can be assocmted with 

-.ignificant morbidity and mortality Ill. Newer laparoscopic 

alternatives are still evolving. Self-expanding metallic stents 

designed for the biliary tract. such as the Gianturco-R(isch Z­
stent (Wilson-Cook. Inc., Winston-Salem. NC) and the 

Wallstent (Schneider. Minneapolis. MN) have been reported 

to provide effective treatment alternatives with minimal 

morbidity 12-101 but small caliber lumen,. 

We have conducted a prospective study to determine the 

technical feasibility and clinical outcomes of ming of an 

improved-design self-expanding metal stent (Wallstent 

Enteral® to treat malignant GOO. These stern~ have the 

advantage of direct placement through the endoscope 

channel (TTS l and a large luminal diameter. Direct TTS 

stent placement is easier and more precise than non-TTS and 

the large stent diameter may allow patients to e<Jt a regular 

diet. 

Materials and methods 

01er the past two years. we have used commercially available Wallstent 

Enteral stents or their prototypes to treat 12 patients who hau malignant 

gaslric or duouenal stenoses (M~e Table I). All patients treated arc included 

in this report. Sc1 era! patients were treated before the stems were approved 

by the Food Drug Administration for marketing as a gastrointestinal de1·ice. 

bul all were approved for compassionate use by the Brigham and Women's 

Research Committee. We obtained informed cunsent from all patients prior 

to treatment. 

able to e;tt a regular diet. and three were able to eat a pureed diet. 
In three patients. the procedure was unsuccessful because of 
multi pit.' obstructions that were not recognized prior to stenting in 
one and stL'nh that \\ere deployed either too proximally in one or 
too distal!> 111 another. Three patients were discharged within 24 
hour' after stcnting and three had the procedure as an outpatient. 
Con<'IH1ion1: Placement of the Wallstent Enteral through the 
endo,cope ts 'd!'C and efkctivc palliation for a variety of malignant 
gastric ()litkt uh'>lruction'>. and lead' to '>ignificant improvement in 
man> ;tspcL·ts ,,r patient,· quality of life. 

Key words: du()dcnum. endos.:opy. '>tenting 

Suhjel'ls 

The mc,111 r:t \IJJ. ~e· Pi the patients \\hom we trealcu 110 women anA 2 
mcnl \\ct"- _.:;;q 7::!:: !:..~ :L'ar .... Llc\cn patient... had nausea and vomit,ing 

,rnd/11r 11 ere r.rrLrhk tt> ta~c adcqua:~ calorie' orall:.. One patient with 

(XlllLTl'~tltL ..._·,ttlL"l'l" a rr·d ( 100 had a ... ,u~.. 1.atcd recurrent Lholangitis because of 

Lpl\lllk" trt' j,)(rd lmpa~..·ttun tnlo ;t hili~try v.all~tent' placed through a 

~o.:holl'd~)..._h~rdwrlk·nn'-11Hll~ th~tt h.td hcen -..:rcatcJ ~I'} year:-. previous!) 
rx_·~, .. :all:-o.L' ,Jj -..[1\1)\,' dt··L'.hl'. The lllP\t '\.0lllll1011 lll~_.llign;~;ncy \\'as pancreatic 

c.rnccr tthrc·c· Jlarrc·n'sl. ~ine patients !iat.! GOO due to a variety of primary 

duotknal 1{\\1'1 1rr mcL.t,tatic cath_·..._-r (l\\o ovarian. one gallbladder. Ollt! 

L·holangtdL-al\_lll•rrn~t. \lllC coh)Jl. unc hn2i.I\L and (JJI1C p\eudomyxoma 

pcrit(lnci 1. 01 the· llll'l\ e' patiL·nts. '"'" \\ ith galihladder cancer presented 
11 ith hrllh tdrrndrc·c .r11d CiOO and !'our pal rents had hau hiliary Wallstcnt 

'-,(l'J1h pJ;tlL'd !trr· [J"L',l(lllL'Il( uf !ll;di~l1<1111 hiJiar) ~lell0"C\. ~10\l patients 

\\ere llHl lllt\f \\~·rL· othL'I'\\J>,~._' un ... uilahk for "uq;icaltrcatment a.., a\scs..,t.x.J 

h: tllL'tr pri Jll,ll-~ ulrL' pil ~ '\ jl· i<tll "· ga -..trOC!llL'rO!Og) COtl~UJtanlS. and, j ll ~0!/nC 
l·ao.,c..,_ '-Lir~IL·,tlt.."tfll'>lllt<tnh. PatlL'Ilh \\(Tl.' follo\\.:cd fortheiro.;ymptoms hy u~ 
nr lhL'tt l~rltll;tt) ~·~u-...' ph:..,ll·t,lth. 

Equipmmt 

We LhCd ,e·lt -c'\jWldrn~ mclcrllic· stems ( Walbtent Enteral I I o to 22 mm in 

drarncte•r ami hll. X.l or <J() nun rn length. These sh~nts are constructed from 

a \\tll L'n 'lciilllc''S 'tce•J SUflCrcrJJO\ cUid ha\C a Jargel- diameter than '.he 

c•.llllllH>nl) Lhe·d hi! mv W,rllstcnt. Prior to deployment. these stent'> ;re 

ullJstrarncd l'v " tr,.,1sparcnt piaslic membrane (Unistcp System) on!~ a 
deliver) '"tcm «f c•utcr diameter of t .. O Fr t.'\.3 rnm) alfd overalllengthof 

::'Jtl ern. Th" ,Jim a<rd lt>ng ucli1cry s ,<stem allo\\ed '" ~' rnsert and dq::•by 

l'k stcnt' thnnr~h nc biopsy L'hannc'iof therapeutic upper enrln'>eope sor 
duodcno-.,u)pL''- 1l·u ;:~lh!ll. Inc. \Vay IlL'. :\J ). 

T echnitJ ue 

We placed all stcn.t1 under endoscopic and tluorosc•,l'Jic guidance. /\Iter 

rJentificatron d tr,,· stricture. we pa '1ed 'tandard 0.0•35 inch Glidewire or 

Zebra guide'\\ ire r Microvasi ve. Watertown. MA) through it using a stanrdard 

ERCP catheter If <gure I ). We deter mined the length of the stricture i;,y the 

Jistancc the· ,·,r•,hetcr traveled L'·ver the guidew·ire while obse:rving 

lluoroscoprcrl!) We used stcnts t:hat were at least 2 em longer than the /rrQ.. 
stricture a! thou~'·' early prototypes were not available in all sizes. Vl/e did 'J_/ 
nnt dilate an) 'lrieture prior to stent deployment. We advanc•~d the 

Wallstent Emer;rl over the guidewi re such that the ends ofundeployed stent 

were e4uidis1ant from Jhe ends of the stricture. In a few cases where an 
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Table 1. Technical feasibility and clinical outcomes of placement of Walls tent Enteral 

No Age Stricture Etiology 

Gender location 

57 M Gastrojejunostomy Pancreatic cancer 

2 45 M Gastrojejunostomy Pseudo myxoma peritonei 

3 65 w Duodenal b Pancreatic cancer 

4 51 w Duodenal b Colon cancer 

5 54 w Duodenal b Pancreatic cancer 

6 66 w Antrum/bulb Ovarian cancer 

7 71 w Duodenal b Duodenal cancer 

8 43 w Duodenal Ovarian cancer 

9 85 w Duodenal Duodenal cancer 

10 57 w Antrum/bulb Breast cancer 

II 76 w Antrum/bulb • Gallbladder cancer 

12 46 w Antrum/bulb b Biliary cancer 

• Expired. 
b Had been treated with biliary Wallstent. 
• Had biliary and enteral Wallstents placed during one session. 

cndtl\C<lpc could he l"'"cd thrt1ugh the 'lricturc. \\C tnark,,J the di,tal end 
of the ...,tridun: by in.i~cting R~nografin contra"t -.,uhmucu ... :.dl~ for aJLiitional 
guidance. During deployment. v.c rcpthitinncd '-ltcnh frelJIICiltl) hccau .... e 
th-:n.:- \\a' a tenJenc} for them to lllO\T a\\<ty from the cl!do ... cupc. \\·L, 

a-.,...,~,_·...,,cd the ~tdcqua~...'.\ of -.,tent placement at thL' ~on ... lu\ion of c~tcll 

J1rl)L"L'LfUrL' ll.\il1~ L'lllil.l."lCllfl) ~llld lltHlrll.\L'llp,Y. 

Results 

The mean follow-up period for the group wa~ thirteen weeks 
(range 2 to 40 weeks). One patient was lost to follow-up at 
40 weeks, another patient who underwent gastrojejunostomy 
was lost to follow-up at seven weeks. Nine patients died 
after the procedure from progression of their cancer 
unrelated to the stent implantation. 

Stent implantation 

Fourteen Wallstent Enteral was implanted for the 12 
patients. All stent deployments were technically successful. 
There were no major short or long-term complications. such 
as bleeding from the cancer. perforation. or stent migration. 
Placement of enteral stents in the second portion of the 
duodenum in patients who had biliary Wallstents did not 
cause obstruction ol the biliary outrJow. In at least three 
patients. the stent protruded approximately I to 2 em into the 
normal antrum and did not cause any gastric obstruction or 
any new symptom. 

Efficacy/ Outcomes 

patency 

7wk a Pureed diet 

!Omo Regular diet 

6 wk • Pureed diet 

4 of7 wk • Pureed diet 

15 wk a Regular diet 

2 wk • Had multiple obstructions that were not recognized 

prior to stenting, had supportive therapy 

2 wk • Stent deployed too proximally, had supportive therapy 

7wk Stent deployed too distally, had gastrojejunostomy 

10 wk • Regular diet 

28 wk • Regular diet 

10 wk • Regular diet 

24 wk Stent deployed too distally, had se<eond stenting. 

Regular diet 

Clinical outcomes 

Six patienh ''ere able to eat a regular dice and three mhers 
were able tt 1 <:at a pureed diet within 24 hours of ''tent 
placenwnt. Three patients dL~\"eiopcd recurrent symptolllls of 
obstruction at two. four. and 21 weeks after stent placement. 
Of these three paticnh. one patient was found to have the 
stent ckplo~cd too distally and another patient was found to 
nave tumm ingrowth into the stent. Both patients underwent 
succc-.sful I'L''tentinty two and 21 weeks after the initial stent 
placement. The third patient had supportive therapy only. 
Stenting did not rclic\c the symptoms of three patients. One 
patient ''a' t ouml to h<m: multiple distal small-bowel 
strictures that were not recognized prior to stent insertion 
and two patients had stcnts that were deployed suboptimally: 
one stent e\pandcd too distally. and this patient subsequently 
underwent gastroJejunostomy. another stent was too 
proximal. and this patient wa-s given ~uppolftive therapy only. 
Both tcchnica' failures occuurcd when ooe-size prototy1pes 
only were a\ ailable. As \ve gained experience in ~-tent 

placement--.\\·-~ v.ere able to discharge palients earlier .1fter 
stenting ,uch that three pati•~nts were discharged withi.ll 24 
hours after 'tc nt placement. Three patient had the procedure 
performed <I' c~n outpatient. -\nother patient had both bii\iary 
and enteral \1. allstcnts placed during the same settinp and 
was discharg•:d two days !at cr. Two otherfpatients wen~also 
discharged \\ llhin 4X hours after stenting. One patiemt was 
hospitali;cd tor six day~ :Jfter stent pl:lcement to receive 
supportive c,1rc. 
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Discussion 

The treatment of malignant ga\troduodenal -,tenose' i' 
dillicult. \!!any patient\ ha\L' ad\ anced malignant di,ca\e 
and are too ill to undergo \urgical ga..,trojejunostorny. vvhich 
i' a\\ociated with significant morhidit~ and mortality Ill. It 
is not uncommon for patient\ to he treated with only 
supportive therapy. which. unfortunate!). doe' not relieve 
nausea and vomiting or allow adequate food intake. Other 
treatment options have been tried. Treatment with 
chemotherapy or radiation therapy is typically unhelpful. A 
surgically-placed jejunostomy for feeding combined with 
percutaneous endoscopic gastrostomy has been used in 
patients with gastroduodenal stenoses I 5 ]. but this combined 
therapy is often unsatisfactory. Other endoscopic modalities 
to dilate or ablate the stenoses have been used infrequently. A 
because they provide only a transient response and arc 
associated with a significant risk of perforation . 
Our prospective study found that endoluminal treatment of 
malignant GOO with the self-expanding metallic Wallstent 
Enteral is a safe and effective alternative to surgery. TTS 
deployment facilitates accurate and safe ..,tent insertion. The 
slim and flexible delivery systems permit stent placements 
into the angulated lumen of the gastrointestinal tract without 
prior dilation of the stenoses. The large diameter of these 
stents allows patients to eat regular food and perhaps 
prevents early occlusion due to tumor ingrowth. \Vith 
experience, we found that placements of Wallstcnt Enteral 
were associated with minimal morbidity. allowing Lh to 
discharge patients shortly after stenting. 
The design of the stents that we used differed from thw.e of 
the ~tents used in previous reports 12-1 0 j. In 1992. Ko1.arck 
and colleagues. successfully placed z-~tcnh in the efferent 1 
limb of a patient who had had a Whipple resection for B i 
pancreatic carcinoma and in the efferent limb of a patient 
who had Bilroth II anastomosis for gastric carcinoma with 
good results 161. Following this report. Maetani and 
associates. treated three patients who had malignant ga~tric 
and duodenal stenoses with Z-stent-, and reported similar 
results 17Jij. The delivery system of the z-qent Wa\ large: 
thus. direct TTS placement was not possihk. Kcymling and 
colleagues used the endovascular Wallstelll as palliati \ e 
treatment for malignant duodenal stenose-, ! ) ]. but a-, this 
stent had short delivery system. it wa~ placed through a 
gastrostomy. The stents that we used had delivery system 
long enough to allow TTS placement ( 230 em). Howell and 
others 141 used the biliary Walbtent as palliation for GOO. 
Although the biliary Wallstent allowed TTS placement. its 
diameter was small ( l 0 mm) and thus limited patients· diets 
to clear liquids or soft foods. In comparison. the diameter of 
Wallstent Enteral is much larger (IX. 20 or 22 mm). 
potentially allowing patients to eat a regular diet. De-,pite 
shortcomings in the design and delivery systems of the stent s 
used previously, these reports indicate that self-expandabLe 
metal stents can he used safely to treat malignant gastric or 
duodenal obstruction. 
In the era of cost containment. the cost effectiveness of the 

Fig.!: \Vcill·.tcnl Enteral plac cmcnl in patient with pancreatic cancer whu 
had heen P""i"u'IY treated 111th a hiliary W.ulstcnt and wh•.Jdeveloped 
duoden;i\ udNruc:tiun. A: placement of the •.lent through the malignant 
'tcnmi' "' c'r a ~uidcwire B: partial deploymJCJll of the stent C: complete 

Wallstent Enteral to treat malignant gastrointestinal deplnyn1cn\ "I the ,tent. 

obstruction must be considered. Although our study 
evaluated only feasibility and outcomes. our experience 
suggests that use of the W allstents would be cost effective 
(Table 2). The overall cost of treatment with the Walls tent is 
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likely to be lower than the overall cost of treatment v. ith 
gastrojejunostomy. because stcnt placement does not requir~· 
costly usc of operating room and hospitalization for po!>t­
operative recuperation. In addition. stenting can he expected 
to provide more quality and quantity of life. Patients whll 
receive stents require le~s time to recuperate than do paticnh 
who undergo surgery and stent placement is associated with 
minimal morbidity. In contra~t. surgery is associated with 
significant mortality. In the future, we expect placement of 
the Wallstent to become the preferred treatment because it 
may improve quality and quantity of life and use fewer 
resources. 
In conclusion. our initial experience with use of Wallstent 
Enteral to treat patients with malignant GOO is favorable. 
Stent deployment is technically feasible and in some patienh 
allows effective palliation of obstructive symptoms and the 
ability to take food orally. 

Table 2. Potential Cost-effectiveness ofWallstent Enteral to treat 
malignant gastrointestinal stenoses. 

Surgery Stent 

Cost 

Treatment +++ 

Post-treatment +++ + 

Overall More Less 

Quality of life 

Post-op Prolonged Im:nediate 

Remaining life expectancy Similar Similar 

Overall Less More 

Quantity of life 

Procedure mortality Significant Small 

Overall Less More 
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Duodenal And Biliary Wallstent In The Palliation Of Malignant Bilioduodenal Obstruction (MBDO). 

Isaac Raijman, Therapeutic and Diagnostic Gastroenterology Assoc, PA, Houston, TX; Shirley Pua, Vipul Amin, 
James Abbruzzese, Sandeep Lahoti, Stephen Curley, Yehuda patt, Peter Pisters, JeffLee, Douglas Evans, Jaffer 
Ajani, MD Anderson Cancer Ctr, Houston, TX 

Pua S, Amin V, J Abbruzzesse, Y Patt, S Curley, S Lahoti, J Ajani,P Pisters, J Lee, D Evans, I Raijman. MD 
Anderson Cancer Ctr, Houston Introduction: Surgical bypass for palliation ofMBDO is associated with increased 
morbidity and mortality. Endoscopic Rx may offer a reasonable alternative. We describe the clinical course and 
outcome ofpts after combined biliary WS (bWS) and duodenal Wallstent (dWS)(Boston Scientific). Methods: 14 
pts with combined dWS and b WS were studied There were 6 women, mean age 61 yrs. The cancer was colon in 2, 
gastric in 2, leiomyosarcoma in 1, duodenal in 1 and pancreatic in 9. The mean follow-up was 280 days. All pts 
had resolution of jaundice after b WS . In 2 pts a plastic stent was left in place along with theWS. Enteral WS (11-
22mm, and 3-1 Omm) were placed a median of 97.5 days after b WS for duodenal obstruction. All 14 pts had relief 
of symptoms within 24-48 hours. In 1 pt symptoms reoccurred due to a proximal jejunal tumor obstruction 4 days 
later. Complications included a duodenal perforation 7 days later in 1 (treated medically), transient cholangitis in 1 
and acalculous cholecystitis in 1 (treated percutaneously). Two pts required endoscopically placed plastic stents 
into the biliary WS through the duodenal WS and 1 distal to for recurrent jaundice. Two pts had recurrent 
duodenal obstruction that responded to a 2nd dWS (1) or dilatation( 1 ). In 5 pts advancement of the dWS through 
the scope was extremely difficult requiring out-of~the-scope placement in 3. Eleven pts died a mean of2 months 
after dWS from tumor progression. Four pts are still alive a mean of 3 months after dWS Conclusion: Endoscopic 
bilio-duodenal stenting with the WS is a reasonable non-surgical alternative to MBDO. Survival after dWS is 
limited due to disease progression. 
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Endoscopic Placement ofNitinol 'Double Stents'(DS) for Palliation of Malignant Gastrointestinal(GI) 
Obstruction in Unusual Locations 

Jin Hong Kim, Byung Moo You, Gyu Hyun Lee, Young Joon Kim, Kwang Jae Lee, Young Soo Lee, Ki Baek 
Baek Ham, Sung Won Won Cho, Ajou Univ Sch ofMedicine, Suwon South Korea 

Background: Through-the-scope(TTS) stent now provides a new option for palliation of malignant GI obstruction 
in unusual locations for stenting, such as gastric outlet, small bowel, and colon. However, reinterventions are 
frequently necessary to manage tumor ingrowth, a major disadvantage of the bare TTS stent alone. Methods: We 
prospectively studied a new method of placement of DS(Niti-s, Taewoong Inc., Seoul, Korea), consisting of a 
covered stent inside a bare stent, for the management or prevention of tumor ingrowth. After the nitinol bare 
stent(18 mm in diameter, 60 mm in length) had been initially inserted through 3.7 mm working channel of 
therapeutic upper GI endoscope(Olympus GIF-2T200), the nitinol covered stent(18 mm in diameter, 80 mm in 
length) was secondarily inserted into the bare stent through 5.5 mm working channel of therapeutic 
duodenoscope(Olympus TJF-M20). Results: All of 27 patients with malignant GI obstruction(20 in gastric 
antrum, 2 in duodenum, 3 in gastrojejunostomy stoma, 1 in jejunum, 1 in colon) were successfully managed with 
placement of DS without immediate major complications. After placement of DS, oral food intake and relief of 
obstructive symptoms were achieved in all the patients. During the follow-up, 12 patients died from stent­
umelated causes(14-68, mean 37.4 days) and 15 patients were still alive(35-116, mean 83.1 days). There were no 
tumor ingrowth or overgrowth. Late complications were delayed stent migration(2), bowel ulceration(2), and stent 
occlusion by food materials( I). Conclusion: Endoscopic placement of DS, consisting of a covered stent inside a 
bare stent, is a new effective non-surgical modality for palliation of malignant GI obstruction in unusual locations, 
resolving the disadvantage of the bare stent alone. 
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Management Of Malignant Colo rectal Obstruction (MCO) With Expandable Stents: Experience In 34 
Pts. 

Isaac Raijman, Therapeutic and Diagnostic Gastroenterology Assoc, PA, Houston, TX; Jeffrey Linder, Vipul 
Amin, Patrick Lynch, Sandeep Lahoti, John Skibber, MD Anderson Cancer Ctr, Houston, TX; M F Catalano, St 
Lukes Med Ctr, Milwaukee, WI 

J Linder, V Amin, P Lynch, S Lahoti, J Skibber, MF Catalano, I Raijman. MD Anderson Cancer Ctr, Houston, St 
Lukes Medical Ctr, Milwaukee Introduction: The use of expandable stents in the treatment of MCO is gaining 
popularity. We update our experience in 34 pts with MCO. Methods: There were 15 women, mean age of 59 yr. 
The cancer was colorectal in 29, cervical/ovarian in 3, gastric in 1 and transitional cell in 1. The site ofMCO was 
rectosigmoid in 32 and transverse in 2. Previous Rx included laser in 6, surgery in 6, chemoXRT in 32. Twenty­
two pts had a barium enema. The stent was placed under fluoroscopy in 12. The MCO was exophytic in 21, 
infiltrative in 9, and extrinsic in 4. The scope could be advanced beyond the MCO in 17. Dilatation was needed in 
13 pts (12 mm). Enteral Wallstents (Boston Scientific) were placed in 27, non-enteral Wallstents in 6 (esophageal 
5, biliary 1) and Ultraflex (Microvasive) in 1. Results: Stent placement was successful in 32/34 (94%), and all had 
clinical improvement. Stents could not be placed in 2 pts with cervical/ovarian cancers because of the 
tortuosity/angulation of the MCO. The mean follow up was 7.2 months. There were 5 complications (15%). One 
recto-vesical fistula after 2 weeks successfully treated with a Wallstent-I. One recto-vaginal fistula due to stent 
migration treated surgically. The pt who received a biliary Wallstent had distal stent migration. Two pts with an 
enteral Wallstent and a Wallstent-II had distal migration within 3 weeks causing proctalgia requiring surgical 
removal (transanal in 1). The mean survival was 6.2 months. Three pts are alive. There was no procedure-related 
mortality. Conclusions: Expandable metallic stents are safe, effective and provide a reasonable palliative option for 
unresectable MCO. Migration is a significant problem. 
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Non-Surgical Management Of Malignant Gastric Outlet Obstruction In 20 Patients Treated With Self­
Expanding Metal Wall Stents 

Adrian R Hatield, Stephen Persson, The Middlesex Hosp, London United Kingdom 

Background. Malignant gastric outlet obstruction often presents late and patients have previously needed a surgical 
gastroenterostomy at a time when they are frail and less able to cope with open surgery. The development of self­
expanding, endoscopic, metal enteral stents provides a way of treating this without surgery. Patients. 20 such 
patients have been studied between May 1996 and November 1998, age range 42 - 82 (mean 74 years). The 
original tumour was stomach- 4, pancreas- 5, bile duct- 3, duodenum- 1, ampullary- 1 and other sites- 5. The 
site of obstruction was gastric antrum, pylorus and duodenal cap- 7 pts and 2nd I 3rd part of duodenum- 12 pts. 
Technique. Schneider Enteral metal stents were used, 22mm diam and 60 or 90 mm long when fully expanded. 
Stent placement was successful in 19/20 pts but failed in one due to a very tight, tortuous stricture.Insertion was 
endoscopic in 11 pts and finally radiological in 8. Outcome. There were no serious immediate complications. Late 
complications were seen in 6 pts, 3 with proximal stent migration from antrum into duodenal cap and 3 with distal 
tumour overgrowth. Further metal stent insertion for overlap was needed in 4 pts. A small asymptomatic duodenal 
perforation, caused by a stent, was seen in 1 pt at post mortem. All pts were taking liquids I sloppy diet within 48 
hours. Only 4 I 18 pts needed to revert to pureed diet, the rest had a normal diet. 9 I 18 stented pts died during 
follow up with no further obstruction. Conclusion. The Enteral stent satisfactorilly relieved malignant gastric outlet 
obstruction in 18 I 20 patients. Quality of life was excellent with good long term relief of obstruction, with no 
serious complications. Overlapping techniques for unsatisfactory positions or late tumour overgrowth were easy. 
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Enteral Wallstent® Labeling 

WALLS TENT® ENTERAL 
ENDOPROSTHESIS WITH UNISTEPTM DELIVERY SYSTEM 

ENTERALE ENDOPROTHESE MIT UNISTEPTM EINFOHRSYSTEM 

ENDOPROTHESE ENTERIQUE AVEC LE SYSTEME D'INSERTION UNISTEPTM 

ENDOPROTESI CON SISTEMA Dl INTRODUZIONE UNISTEPTM 

ENDOPROTESIS ENTERAL CON EL DISPOSITIVO DE COLOCACION UNISTEPTM 

ENDOPR6TESE COM DISPOSITIVO DE APLICA<;AO UNISTEPTM 

ENDOPROTHESE MET UNISTEPTM PLAATSINGSSYSTEEM 

ENDOPROTES MED UNISTEPTM INFORINGSSYSTEM 

ENDOPROTESE MED UNISTEPTM INDF0RINGSSYSTEM 

ENDOPROTESE MED UNISTEPTM INNF0RINGSSYSTEM 

ENDOPROTEESI JA UNISTEPTM -KOHDISTUSJARJESTELMA 

ENt.onPOOE:LH ME :LYITHMA nAPOXH:L UNISTEPTM 

of*~ :ta 7--t! UNISTEPTM 7 IJ 1'< IJ-~ ;7.7 A 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
Proprietary and Confidential Information of Boston Scientific Corporation 
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ENGLISH 

INSTRUCTIONS FOR USE 

DESCRIPTION 
The Schneider WALLSTENT"* Enteral Endoprosthesis is comprised of 
two components: the implantable metallic stent and the Unistep~ .. delivery 
system (reference Figure A). The stent is composed of biomedical super 
alloy monofilament wire, braided in a tubular mesh configuration. This 
design configuration results in a stent that is flexible, compliant and self­
expanding. The delivery system consists in part of coaxial tubes. The 
exterior tube serves to constrain the stent until retracted during deployment. 
Radiopaque marker bands situated adjacent to the leading and trailing 
ends of the stent facilitate imaging during deployment. The interior tube of 
the coaxial system contains a central lumen which will accommodate a 
0.035" or 0.038" guidewire. The device may be inserted through the working 
channel of an endoscope (minimum channel diameter 3.6mm). 

FIGURE A 
UNISTEP~ Delivery System 

10 

1. STOPCOCK 7. LEADING EXTERIOR TUBE 
2. EXTENSION TUBE 8. INTERIOR TUBE 
3. STAINLESS STEEL TUBE 9. TRAILING RADIOPAQUE MARKER BAND 
4. HUB 10. STENT 
5. VALVE BODY 11. LEADING RADIOPAQUE MARKER BAND 
6. TRAILING EXTERIOR TUBE 12. TIP 

PRINCIPLE OF OPERATION 
When sterile saline or contrast media is injected between the interior and 
exterior tube via the attached stopcock system, the delivery system 
becomes lubricated. Once lubricated, the exterior tube is easily retracted 
by moving the valve body towards the hub along the stainless steel tube. 
Retraction of the exterior tube permits the open end of the exterior tube to 
release the stent from constrainment. A single operator can thus control 
deployment and implant the stent. 

INDICATIONS 
The Schneider WALLSTENT- Enteral Endoprosthesis is indicated for 
palliative treatment of colonic and duodenal strictures caused by 
malignant neoplasms. 
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CONTRAINDICATIONS 
Contraindications associated with the use of the WALLSTENT'" Enteral 
Endoprosthesis include: 

• Enteral ischemia. 
• Suspected or impending perforation. 
• Intra-abdominal abscess/perforation. 

WARNINGS 
• Stents cannot be repositioned after total deployment. 

PRECAUTIONS 
• The device is intended for use by physicians who have received 

appropriate training. 
• The system should not be resterilized. 
• The sterile packaging and system should be inspected prior to use. 

If sterility or performance of the device is suspect to compromise, it 
should not be used. 

• The device is intended for single use only. Do not attempt to reload 
deployed or partially deployed stents onto the delivery system. 

COMPLICATIONS 
Complications associated with the use of the WALLSTENT'" Enteral 
Endoprosthesis may include the usual complications reported for 
conventional stents and endoscopic procedures such as infection, stent 
misplacement, stent migration, intestinal perforation and stent obstruction 
secondary to tumor ingrowth through the stent, tumor overgrowth at the 
stent ends, or occlusion. 

PREPARATION OF THE INSTRUMENT FOR INSERTION 
1. Recommended material for implant 

Prepare the following material using sterile technique: 
• 1 Occ syringe filled with sterile saline. 
• 0.035" or 0.038" guidewire of appropriate length. 

2. Length selection 
Having calculated the obstruction length, allowing for possible further 
tumor development and post implant stent shortening (due to 
continued expansion), determine the number of stents necessary 
to cross the obstruction. Should multiple stents be required to cover 
the obstruction, place the leading stent first followed by the trailing 
stent(s), allowing for generous overlapping. 

3. Initial preparation of instrument 
• Carefully remove the delivery system from its protective packaging. 

Visually inspect the entire system for damage. 
• Visually check that the leading end of the stent is covered by the 

exterior tube. 
• Ensure that no stent wires have perforated the exterior tube. 

4. Priming the delivery system 

3 

• Attach a 10cc syringe filled with sterile saline to stopcock on 
extension tube. 

• Holding the device horizontally, open the stopcock and visually fol­
low the advance of saline to the tip of the delivery system. 

• After priming the delivery system, close the stopcock and remove 
the syringe. 

• Reverify that the leading end of the stent is covered by the exterior 
tube. Do not use the device if the open end of the exterior tube has 
moved towards the trailing end, exposing the ends of the stent 
wires. Proper device function cannot be assured during implant, 
and such use may cause intestinal injury. 

PROCEDURE 
1. The WALLSTENT'" Enteral Endoprosthesis can be placed with the aid 

of fluoroscopy or under direct visualization with an endoscope or the 
combination of both. 

A. Fluoroscopy Procedure: 
Pass a 0.035" or 0.038" guidewire to the level of the obstruction. 
The guidewire is maneuvered until the wire transverses the 
obstructed area. The WALLSTENT'" Enteral Endoprosthesis is 
threaded over the guidewire and guided to the level of the 
obstruction under fluoroscopy. Advance the stent across the 
obstruction until the leading marker band is at least 2 centimeters 
beyond the obstruction. The trailing marker band should be at least 
2 centimeters beyond the trailing end of the obstruction, if less 
than 2 centimeters a longer stent may be required or a second 
overlapping stent may be used to adequately cross the obstruction. 

B. Endoscopic Procedure: 
Pass an endoscope to the level of the obstruction. Under direct 
visualization, pass a 0.035" or 0.038" guidewire through the working 
channel of the scope and maneuver the guidewire across the 
obstruction. The guidewire can be used to estimate the length of 
the obstruction. However, radiographic aids may be more accurate 
to estimate the obstruction length. A WALLSTENT'" Enteral 
Endoprosthesis with an unconstrained length of 2-4 centimeters 
longer than the measured obstruction is threaded over the guidewire 
and passed to the level of the obstruction. The stent is passed 
through the obstruction with the leading marker band placed 
approximately 2 centimeters beyond the obstruction. (Radiographic 
aid may be required to accurately make this placement). 

2. The radiopaque marker bands identify the constrained length of 
the stent. Since the stent shortens upon deployment, these markers 
should only be used as approximate markers of the final stent 
position. In order to assure precise stent placement, radiograph 
and endoscopic visualization of the stent itself is necessary. 

3. Maintain the delivery system as straight as possible during deployment 
of the stent. CAUTION: A stent that is partially deployed too far 
beyond the obsttuction can be pulled back slightly or removed 
from the patient, provided no 11101e than haN the total stent length 
has been deployed (see Figure 8, step 2}. A stent, once deploy­
ment begins, cannot be advanced. 

4. Immobilize the stainless steel tube by holding the hub with one hand: 
grasp the valve body with the other hand, and gently slide the valve 
body along the stainless steel tube toward the hub, until the stent 
is approximately 50% deployed. NOTE: Contrast medium may be 
injected through the val\le body to ensure that 50% of the stent has 
been deployed. CAUTION: Do not push on the delivery system. 
The stainless steel tube must be immobilized securely. Pushing 
on the delivery system may cause misalignment of the stent and 
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possible intestinal wall damage. The stent should deploy easily. 
Do not release the stent if unusual force is required, since this 
may indicate a failed device. To remove the instrument, see step 
7below. 

1. TIP 
2. LEADING MARKER BAND 
3. TRAILING MARKER BAND 
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5. In the event a stent is partially deployed too far beyond the obstruction 
site, the stent can be pulled back by first holding the valve body 
stationary and pulling back on the stainless steel tube. This action 
moves the tip and the radiopaque markers back and stops when the 
tip wedges in the unopened portion of the stent (see Figure B, step 3). 
Once the tip is locked in this position, the entire device can be pulled 
back aligning the center of the stent with the obstruction. 

6. Immobilize the stainless steel tube with one hand, grasp the valve body 
with the other hand, and gently slide the valve body along the stainless 
steel tube to complete stent deployment (see Figure B, step 4). 

7. In the event that the leading end of the partially deployed stent is not 
positioned at least 2cm beyond the obstruction (stent cannot be 
advanced) and removal of the stent is desired, the stent may be 
removed by holding the valve body stationary and pulling back on the 
stainless steel tube. This action, as previously described in step 5, 
wedges the tip in the unopened portion of the stent. Once the tip is 
locked, the entire device can be pulled to the endoscope by pulling on 
the stainless steel tube. While holding the stainless steel tube and 
valve body in the locked position, the device and endoscope can be 
removed together. CAUTION: Do not attempt to remove the delivery 
system by separately pulling on either the valve body or the 
exterior tube. This action could inadvertently mispls~ the stent 

8. After the stent is correctly positioned and fully deployed, the delivery 
system may be removed. 

9. Using standard operative procedures, perform routine post implant 
radiographic procedures to demonstrate location and patency of 
the stent. 

1 0. The implanted stent length should allow for adequate overlapping 
into the non-obstructed anatomy to compensate for further tumor 
progression and stent shortening. In the event the stent does not 
adequately cover the obstruction, a second stent should be implanted 
providing adequate overlapping of the initially placed stent. 

Notes 
The Schneider WALLSTENT'" Enteral Endoprosthesis is returnable only 
with prior Schneider authorization, and only in unopened shelf packs 
with all seals intact. Schneider reserves the right to change or discontinue 
products without notice. 

DISCLAIMER OF WARRANTIES 
Schneider warrants that reasonable care has been used in the 
manufacture of this device. THIS WARRANTY IS EXCLUSIVE AND 
IN LIEU OF ALL OTHER WARRANTIES, WHETHER EXPRESSED, 
IMPLIED, WRITIEN OR ORAL, INCLUDING, BUT NOT LIMITED TO 
ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. As a result of biological differences in 
individuals, no product is 1 00% effective under all circumstances. 
Because of this fact and since Schneider has no control over the 
conditions under which the device is used, diagnosis of the patient, 
methods of administration or its handling after the device leaves our 
possession, Schneider does not warrant either a good effect or against 
any ill effect following its use. Schneider shall not be liable for any 
incidental or consequential loss, damage, or expense arising directly or 
indirectly from the use of this device. Schneider will replace any device 
that it feels was defective at the time of shipment. Replacement of the 
device shall be the sole and exclusive remedy. No representative of 
Schneider may change any of the foregoing or assume any additional 
liability or responsibility in connection with this device. 

• WALLSTENT is a registered trademark of Schneider (USA) Inc 
and its affiliates. 

•• Unistep is a trademark of Schneider (USA) Inc and its affiliates. 
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FOI RELEASABLE 

SECTION 10 
510(K) SUMMARY 

Pursuant to §513(i)(3)(A) of the Food, Drug, and Cosmetic Act, Boston Scientific Corporation is 

required to submit with this Premarket Notification " ... adequate summary of any information 

respecting safety and effectiveness or state that such information will be made available upon 

request of any person." Boston Scientific Corporation chooses to submit a summary of 

information respecting safety and effectiveness. 

"" DATE: January 28, 2000 

"" COMMON/USUAL NAMES: Enteral Prosthesis 

"" TRADE/PROPRIETARY NAME: Wallstent® Enteral Prostheseis 

Y CLASSIFICATION NAME & 
DEVICE CLASSIFICATION: Class III 

Name 

Esophageal Prosthesis 

Number 

78MQR 

"" DEVICE PANEL/BRANCH: Gastroenterology-Urology (GU) 
Gastro-Renal (GRDB) 

Y OWNER/OPERATOR: 

Y CONTACT PERSON: 

DESCRIPTION OF DEVICE 

Boston Scientific Corporation 

One Boston Scientific Place 

Natick, MA 01760 

Lisa M. Quaglia, Regulatory Affairs Manager 

21 CFR Ref. 

878.3610 

The Wallstent® Enteral Endoprosthesis is comprised of two components: the implantable 
metallic stent and the Unistep™ Plus Delivery system (reference Figure A). The stent is 

composed of biomedical super alloy monofilament wire, braided in a tubular mesh configuration. 

This design configuration results in a stent that is f1exible, compliant and self-expanding. The 

delivery system consists in part of coaxial tubes. The exterior tube serves to constrain the stent 

until retracted during deployment. Radiopaque marker bands situated adjacent to the leading and 

trailing ends of the stent facilitate imaging during deployment. The interior tube of the coaxial 

system contains a central lumen that accommodates a 0.035 in. I 0,89 mm guide wire. The device 

may be inserted through the working channel of an endoscope (minimum channel diameter 3.7 
mm). 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
Proprietary and Confidential information of Boston Scientific Corporation 
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INDICATIONS FOR USE 

The Wallstent® Enteral Endoprosthesis with Unistep™ Plus Delivery system is for palliative 

treatment of colonic or duodenal strictures or gastric outlet obstruction caused by malignant 

neoplasms, and to relieve large bowel obstruction prior to colectomy in malignant strictures. list 

indications 

DESCRIPTIVE AND TECHNOLOGICAL CHARACTERISTICS OF PROPOSED AND PREDICATE DEVICES 

Boston Scientific Corporation believes that the Modified Enteral Wallstent® is substantially 

equivalent to the currently-marketed Enteral Wallstent®. The major components of the Modified 

Enteral Wallstent® are the stent and the delivery system. A thorough comparison ofthe 

descriptive characteristics between the Modified Enteral W allstent® and the predicate device 

show equivalence. 

PERFORMANCE CHARACTERISTICS 

Laboratory testing regarding characteristics was performed on Modified Enteral Wallstent® to 

verify its safety and performance. A biocompatibility assessment was performed on the patient­

and fluid-contact materials of the Modified Enteral W allstent® with satisfactory results. 

CONCLUSION 

Boston Scientific Corporation believes that Modified Enteral Wallstent® is substantially 

equivalent to the currently-marketed Enteral Wallstent®. A comparison of the descriptive 

characteristics of these products demonstrate the Modified Enteral Wallstent® is equivalent in its 

indications for use, while being very similar in design and materials. In addition, Boston 

Scientific Corporation has presented laboratory testing and biocompatibility information. The 

information presented provides assurance that the Modified Enteral Wallstent® will meet the 

minimum requirements that are considered acceptable for its intended use. 

Premarket Notification, Modified Enteral Wallstent®, January 28, 2000 
Proprietary and Confidential information of Boston Scientific Corporation 
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