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DEPARTMENT OF HEALTH & HUMAN SERVICES
Records Processed by_CDmDID on 3/31/2023

Public Heaith Service

Memorandum

Mark Wright , Clerk-Typist, (CDRH, ODE, DMC) HFZ-401

Subject Premarket Notification Number(s) }‘\ q "3)\ 5 Y )% [ ﬁ {

To

Division Director

The attached information has been received by the 510(K)
Document Mail Center (DMC), on the above referenced 510 (K)
file(s). Since a final decision has been rendered, the record
is officially closed,

Please review the documents(s) and return to DMC directed to

my attention, with one of the statements checked below. Feel

free to note any additional comments below. If there are any

questipns, please contact me on 594-3027.

__l%{/;:ZOrmation does not change status of 510{K); no other
action required by DMC; please file. The Division should
prepare a confirmation letter - example attached.

Additional information regquires a new 510(K); please
process.

Requests CLIA Categorization

Comments:

This information should be returned

hy g‘ﬁLQ‘LVﬂ .
Reviewed by: ____MM‘%

Panel: Date:

—r 3?//3//7y

Attachment
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Re: Dovice Name }
Dated:
Recelved:-
Dear —_—
We have reviecwed che Information dated » Tegarding
the 510(k) notificarion (K ) Previously aubmitced for the device

referenced above. Baged olely on che information thar ¥You have provided,
it does nor appear that yoy have Significancly changed or modifled ‘the
design, Componentg, method of manufaccure, Or intended uge of the deavice
referenced above (gee 2] CFR 807.81(8)(3)). It ig, however, your
reaponsibility Lo determina {f the change or modification tq the device or
its labeling could aignificancly affect the device g safety or
effectiveneaa and thug require eubmisgion of 5 oew 510(k). The information
You have Supplied will he added to the file.

If you -have any questiong regarding the contents of thig letter, pleage

contact at {301) 427~
Ty

{ Sincerely Yourg,

Civistion Director

Divigion of

Office of Device Evaluacioqn

Center for Devices ang
Rad{ologfcal Healch
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Sterilization:

These implants are provided sterile in an undamaged package.

Warning: If either the implant or the package appears damuged, or if sterility is questioned for any reason
the implant should not be used. Resterilization of this product is not recommended.

STERILITY INFORMATION FOR NON-STERILE DEVICES THAT MUST BE STERILIZED PRIOR
TO USE

STERILITY INFORMATION, SIZER (The sizer is used as a trial)

ETHYLENE OXIDE GAS STERILIZATION METHOD. (labeling is being changed to not recommend
ethylene oxide gas sterilization, sce below)

1. Temperature 54°C 1°C

2. Humidity 60%  £10%

3. (Gas concentrations 6-7 psig of 12/88 Ethylene Oxide/dichlorodifucromethane.
4. Exposure time 4 hours

5. Aeration cycle 18 hours

STEAM STERILIZATION METHOD

1. Cycle Standard Gravity
2. Temperature 250°F (121°C)
3 Exposure time 35-40 min.

1. Cycle Prevacuum

2. Temperature 270°F (132°C)
3. Exposure time 15-20 min.

Labeling for trials is being changed trom:

Sterilization:

Instruments and sizers may be sterilized using either steam or ethylene oxide gas. Ethylene oxide gas iy no!
recommended for silicone elastomer because of the aeration time necessary to dissipate the absorbed
sterilant from the silicone elastomer.

L.abeling for trials is being changed to:

Sterilization:

Instruments and sizers may be sterilized using steam. Ethylene oxide gas is not recommended for silicone

elastomer because of the aeration time necessary to dissipate the absorbed sterilant from the silicone
elastomer. The product may be resterilized using an autoclave by one of the following methods: Standard
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gravity stertlization at 250° F (121° C) for 35-40 min, or prevacuum sterilization at 270° F{132° C)
for 15-2{) min.

Since the submission of this 510 (k) I have been obtaining the guidances via the Flash FAX. 1 have found
them to be very helpful in the preparation of our 510 (k} applications.

Plcase let me know if I may clarify any of the information provided.
Sincerely,

Louise M. Facht
Director of Regulatory Affairs
619-569-8148x 2213
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DEPARTMENT OF HEALTH FacHdd MAMSBRWODRS! DID on 3/31/2023 Public Health Service

MAR Food and Drug Administration
10 '9911 1390 Piccard Drive
Rockville MO 20850

R T

Ms. Louise M. Focht
Pirector Quality Assurance
Sutter Corporation
9425 Chesapeake Drive
San Diego, California 92123
Re: Ke31588

Sutter Proximal Interphalangeal Jeint

Regulatory Class: II

Dated: March 29, 1993

Received: March 31, 1993
Dear Ms. Focht:
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 to devices marketed in
interstate commerce prior to May 28, 1976, the enactment date
of the Medical Device Amendments. You may, therefore, market
the device, subject to the general controls provisions of the
Federal Food, Drug, and Cosmetic Act (Act). The general
controls provisions of the Act include requirements for

e registration, listing of devices, good manufacturing practice,

and labkeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class II
(Special Controls) or class III (Premarket Approval) it may be
subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Regqulations, Title 21, Parts 800 to 895. 1In addition,
the Food and Drug Administration {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
the Radiation Control for Health and Satfety Act of 1968, or
other Federal Laws or Regulations.

This letter immediately will allow you te begin marketing your
device as described. An FDA finding of substantial
equivalence of your device to a legally marketed predicate
device results in a classification for your device and permits
your device to proceed to the market, but it does not mean
that FDA approves your device. Therefore, you may not promote
or in any way represent your device or its labeling as being
approved by FDA. If you desire specific advice on the
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Page 2 - Ms. Louise M. Focht

labeling for your device, please contact the Office of
Compliance, Promotion and Advertising Policy Staff (HFZ-326)
at (301) 594-4639. Other general information on your
responsibilities under the Act, may be obtained from the
Division of Small Manufacturers Assistance at their toll free
number (800) 638-2041 or at (301) 443-6597.

Sincerely yjyours,

"lf]

Paul R. Beninger, M.D.

Director

Division of General and
Restorative Devices

office of Device Evaluation

Center for Devices and
Radiological Health

L)
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DEPARTMENT OF HEALTHe®IHATNEAN! SERORTES on 3/31/2023 Public Heaith Service

Memorandum

REVIEWER(S) - NAME(S) m ;ﬂ %’
510(k) NOﬁFICATION %Qj/j‘f?

THE RECORD

It is my recommendation that the subject 510(k) Notification:
X__ (A) 1s substantially equivalent to marketed devices.
(B)

Requires premarket approval. NOT substantially
equivalent to marketed devices. .

(C) Requires more data.

(D) Other (e.g., exempt by regulation, not a device,
duplicate, etc.) :

Addi{tional Comments:
Is this device subject to Postmarket Surveillanqe? Yes D No E
This 510(k) contains: {check appropriate box(es))

E/ A 510(k) summary of safet-y and effectiveness, or

A 510(k) statement that safety:and effectiveness information
will be made available

[] The required certificationland‘summary for class III devices
[

The submitter requests under . Predicate Product Code w/panel
21 CFR  807.95:% and class:

0 KYJ -
No Confidentiality Alegd [
Confidentiality for 90 days. Additional Product Code(s)

. w/Panel (optional}:
Continued GConfidentiality
exceeding 90 days

REVIEW: _M %/ 7 | 2 Y, 3 ol

(BRANCH CHLEF) [BRANCH_CODE 7~ (DATE)

FINAL REVIEW: Lo N /. .3/(61/57’/

Fiv- (DIVISION DIRECTOR)

(DATE)

*DOES NOT APPLY TO ANY "SE" DECISIONS Revised 11/18/91



—_ - w Device s Compared to
Murketed Device®
o Do the Differcoces Alter the nteaded Yes |
New Devioe Have Same - Therwpeutic/Diagnostic/ote,
{ndicntion Statermonts? Effect (in Declding, May “Not Substantjally
Consider Impact sa Sal ety and Equlvalent™
Effectiveness)?* Determinntion
No
Descriptive Information New Device Has New = (O
ahout New or Marketed Intemded Use
Bevice Requested
ns Meoded
Could the New s Da the New Chamncteristic Yoo
Charscteristics Raisc New Types of Safety or --0
Affect Safety Effectveness Questions?**
or Effect]
No
:
Do Accepted Sciantiflc Methods
- Exist for Assessing Effects of
the New Charncteristics? Nu
Yes
No arepert
—— of Are Perfarmance Data Available g
ta Azsess Equivalence?=+e to Assess Fffects of New
~ Characteristics?**
Yes
Yes
Performance Performance
Duta T Data
Required Required
e Performance Data D - b ¥ QO - - Performance Duin Danoastrate «+—
Equivalence? s Yes Equivalence?
[ No - : No ¢

Records Processed by CDRH DID on 3/31/2023

510(k) "SUBSTANTIAL EQUIVALENCE"
DECISION-MAKING PROCESS (DETAILED)

w3

v (3)

between marketed and "predicate” (pre-Amendments or reclassified post-Amendments) devices is unclear,

r

510(k) submissions compare new devices to marketed devices, FDA requests additional informatioa if thg rclatu:nshxp _

S

** This decision is normally based on deseriptive information alone, but limited testing informatiof is sometimes required.

*** Data may be in the 510(k), other 510(k)s, the Center's classification files, or the litcrat;:’rc.

N’
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3/o/t¢

MEMO RECORD DATE: -_y/_;ég__”’” m

FROM: M.N. MELKERSON, Engineer Center/0ffice: CDRH/ODE

TO: File Division/Branch: DGRD/ORDB
Document Number: 9 88

Common Name: Proximal InterPhalangeal (PIP) Joint Prosthesis,

Finger & Toe
Trade Name: Sutter, Proximal Interphalangeal Joint Prosthesis
Classifications: 1) 21 CFR 888.3230, Finger Jt. Polymer
Constrained Prosthesis

Class: II
Product Codes: KYJ: Finger
Products To Which Compared:

Preanendments Dow Corning Wright (Wright Medical), Swanson Silastic
Jt. Spacers for metacarpal phalangeal (MCP) , proximal
interphalangeal (PIP), and distal interphalangeal (DIP} joints of
fingers

K802342 and K870200, Sutter, Medical grade silicone (PEHT 400
series) Jt. Spacers for MCP and PIP joints of fingers

Contact Person: Louise M. Focht, Director of Quality Assurance
(619) 569-8148, ext. 2213

Summary:

This 510{k) original dated 3/29/93, received on 3/31/93
and assigned on 3/4/94 was reviewed for a SE or NSE
recommendation.

Recommendation:
I recommend that this 510(k) be found SE.
Basis of Recommendation:

INTENDED USE: Intended for total joint arthroplasty of the PIP
joint of fingers for clinical indications of
Rheumateid arthritis (RA), Ostecarthritis (OA),
Ankylosed Jjoints or those with limited range of
motion which have not responded to conservative
treatment, Nonfunctional Jjoint due to inadequate
body alignment and joint space which cannot be
restored by soft tissue reconstruction alone, and
Destroyed articular surfaces.

DEVICE DESCRIPTION:

A constrained, flexible hinge design, joint space made out of a
medical grade silicone elastomer (PEHT 400 series) with or without
medical grade polyester mesh or fibers for reinforcement, sutures
for temporarily securing the implant, and polyester mesh or velour

1
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Shear testing: (psi)

PEHT-400 465
Dow HP 420

REVIEW OF OTHER 510(K)S FOR SE: Preamendment Swanson Silastic
finger spacers, K870200 and K802342

SUMMARY :

My recommendation is based on the following information. The
device is made of same materials and has undergone the same testing
as Sutter MCP joint prosthesis, K870200. Hinge design of Sutter
MCP and PIP are identical while overall dimensions and stem of PIP
has been modified to accommodate differences in the anatomy of the
phalanges. The clinical indications are identical to the Sutter
MCP prosthesis with the exception of being intended for the PIP
joint. The clinical indications are identical to the preamendments
Swanson finger implants except the Sutter PIP is not intended DIP
joint replacement, only PIP and MCP joint replacement.

CONTACT HISTORY:

3/7/94, 1 faxed Louise Focht a copy of the ORDB guidance for 510(k)
submissions and requested that omitted sterilization informatiocn be
submitted. I also requested that the omitted re-sterilization
information be submitted for the suggested steam or ETO re-
sterilization methods.

3/8/94, 1 spoke with Louise Focht. She stated that she would fax
in the response and follow it with a hard copy by overnight mail.

M.N. Melkerson nggﬂ
Disc: Mark025, File: MK931588.
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Sterilizarion.

Thesa implants are provided sterile in an undamaged package.

Warning: If either the implant or the package appears damaged, or if sterility Is questioned for any reason
the implant should not be used. Resterilization of this product is nat recommended.

STERILITY INFORMATION FOR NON-STERILE DEVICES THA'T MUST BE STERTLIZED PRIOR
TO USE

STERILITY INFORMATION, SIZER (Lhe sizer is used as a trial)

ETHYLENE OXIDE GAS STERILIZATION METROD. (labeling is being changed to not recommend
cthylene oxide gas sterilization, see helnw)

1. Temperarture 54°C  £1°C

2. Humidity 60%  *10%

3. Gas copcentrations 6 7 psig of 12/88 Bthylene Oxide/dichlorodifuoromethane.
4. Exposure time 4 hours

5. Agration cycle 18 hours

STEAM STERILIZATION METHOD

1. Cycle Standard Gravity
2. Temperature 250°F (121°0)
3. Exposurc time 35-40 min.
1. Cycle Prevacuum

. Temperature 270°F (132°C)
1 Exposure time 15-20 min.

Labeling for trials is being changed from:

Sterilization:

Instruments and sizers may be sterilized using either steam or cthylene oxide gas. Ethylene oxide gas is nol
recommended for silicone elastomer because of the aeration time necessary io dissipate the absorbed
sterilant from the silicone elasionmer.

Labeling for trials is being changed to:

Starilization.

Instruments and sizers may be sterilized using stearn. Ethylene oxide gas is nat recommended for silicane

elastomer because of the aeration time necessary to dissipate the absorbed sierilant from the silicone
elustomer. The product may be resterilized using an autoclave by une of the following methods, Siandard 2/
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graviry srerilization at 250° F (121° C) for 35-40 sin, ar prevacuun sierilization as 270° F(i32° Q)
Jor 15-20 min.

Since the submission of this 510 (k) I have been obtaining the guidances via the Flash FAX. Thave found
them to be very helpful in the preparation of our 510 (k) applicativns.

Plcase let me know if | may clarify any of the information provided.
Sincerely,

Ctrcvas T Ak

Louise M. Focht

Director of Regulaory Affairs
619-569 8148x 2213

@oo4
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ORTHOPEDIC 310¢k) SUBMESSION CHECKLIST i

« 431588

Sponsor: §Uﬁ'€)’l (Q % il

Based on the draft Crthopedic  510¢k) Guidance Document,  the information checked in the mygu column

ismissing and Must be addressed before the review can begin, ‘
Additional Informatfon Recuired

MANUFACTURER IDENTIFICATION )

DEVICE IDENTIFICATION O

PROPOSED REGULATORY CLASS. 0o

INTENDED Use 1 .

DEVICE DESCRIPTION 0

MATERIALS a

LABEL [NG 0

TESTING OR  QTHER ADDITIONAL [NFORMAT ION O

CLINICAL  paTa 0 |
|

STERILITY  INFORMATION a

PACKAGING DESCRIPTION .

SUBSTANTIAL EQUIVALENCE TNFORMATION O |

510(k) SUMMARY OR  SYAYEMENT 0 ill

These are the basic elements thatmust be addressed befare 00E  willbegin a comorehensive review of the -

510¢k). all applfcabletopi'cscontained in the 510¢k) guidance must be addressed insufficiendatafles enable
OE  todetermine the equivalence of the device.

Recommendat jon: Proceed with g comprehensive reyisw of the document i
O issuea modified K-0R-3 A1 letter
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Bealth Service

Food nnd Drug Adminis.ration
center for Davices anc
Radiological Health

office of Device Evaliation
pocument Mail Center HFT-—401)
1390 Piccard Drive

Pockville, Raryland 2350

APRIL 16, 1993

SUTTER CORPORATION 510(k) Number: K931588

ATTN: LOUISE M. FOCHT Received: 03-31-93

9425 CHBESAPEAKE DRIVE Product: SUTTER PROXIMAL

SAN DIEGO, CA 92123 INTERPHALANGEAL
JOINT

Ve have received the Premarket Notification you submitted in accordance
with Section 510(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.

The Safe Medical Devices Act of 1990 (SMDA), 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 within

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 recejved a written decision or been
contacted within 90 days of our receipt date, you may want to check with FJA
to determine the status of your submission.

In addition, the SMDA requires all persons submitting a premarket

notification submission to include either (1) a summary of the safety and
effectiveness information in the premarket notification submission upon

which an eguivalence determination could be based (510(k) summary), OR

(2) a statement that safety and effectiveness information will be made
available to intarested persons upon request (510(k) statement). Safety z2ad
effectiveness in‘ormation refers to information in the premarket notificarion
submission, including adverse safety and effectiveness information, that is
relevant to an assessment of substantial equivalence. The information could be
descriptive information about the new and predicate device(s), or performance
or clinical testing information. We cannet issue a final decision on vav S0k
unless you comply with this requirement.

Although FDA ackiowledges that the law pravides the 5:0¢k} submitter au
alternative, FD? encourages manufacturers to provids o 510(k) statemenlt L.
FDA and to make their safety and e“fectiveness informztion evailable te
the public, excliding confidential manufecturing proc«ss infermation, in
lieu of submittig a 510(k) summary to tha agency unt:l FDA promulgates
a regulation on :he content and format of 510(k) summeries. Since the la-
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requires that FC3 must make the 510(k) summary, oOr the source of information
referred to in tae 510(k) statement, publicly available within 30 days of
making a substartial equivalence determination, we advise you that we may a0
longer honor any request for extended confidentiality under 21 CFR 807.95.

Additionally, th: new legislation also requires any person who asserts that
a device is subccantially equivalent to a class III device to (1) certify
that he or she has conducted a reasonable search of all information known,
or otherwise available, about the generic type of device, AND (2) provide
a summary desecriastioen of the types of safety and effectiveness problems
associated vith the type of device and a citation to the literature, O
other sources of information, upon which they have based the description
(class III summary and certification). The description should be
sufficiently corprehensive to demonstrate that an applicant is fully
avare of the types of problems to vhich the device is susceptible. If
you have not previded this class TII summary and certification in your
premarket notifisation, please provide it as soon as possiblg. Ve

cannot complete the review of your submission until you do so.

Furthermore, the new legislation, section 522(a)(1), of the Act, states
that if your device is a permanent implant the failure of vhich may cause
death, you may b= subject to required postmarket surveillance. If the
premarket notifi~ation for your device was originally received on or after
November 8, 1991, is subsequently found to be substantially equivalent to
an Aneurysm Clip, Annuloplasty Ring, Artificial Bmbolization Device,

. Automatic Implarted Cardioverter Defibrillator System, Cardiovascular
Intravascular Filter, Cardiovascular Permanent Pacemaker Electrode (Lead).
Central Nervous System Fluid Shunt, Coronary Vascular Stent, Implantable
Pacemaker Pulse Generator, Implanted Diaphragmatic/Phrenic Nerve
Stimulator, Intracardiac Patch or Pledget, Intravascular Occluding
Catheter, Replacement Heart Valve, Total Artificial Heart, Tracheal
Prosthesis, Vascular Graft Prosthesis (less than 6 mm diameter), Vascular
Graft Prosthesis (6 mm or greater diameter), Vena Cava Clip, or Ventricular
Assist Device - Implant, you will be subject to the required postmarket
surveillance and so notified of this determination in your substantially
equivalent letter. (Some of the above listed types of devices may require
a premarket approval application). This list is subject to change without
notification. If you have any guestions as to whether or not your device
may be subject to postmarket surveillance or about this program, please
contact the Postmarket Surveillance Studies Branch at (301) 227-8006.

Please note that the SMDA may have additional requirements affecting

your device. You will be informed of these requirements as they becnme
effective.

Please remember that all correspondence c-ncerning vour submission YUST b
sent to the Document Mail Certer (HFZ-401 at the abnwe letrarhead =ddras. .
Correspondence s=nt to any address other 7han the Document ¥ail Cenver

will not be considered as part of your official prema-het norifizat:ion
submission. Because of equipment znd personnel limit:tions iz cannot auc ot
telefaxed material as part of your officicl premarket notification submis:ion,
unless specifically requested of you by an FDA official.
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—
If you have procedural or policy questions, please contact the Pivision of

Small Manufacturers Assistance at (301) 443-6397 or their toll-free numbe:
(800) 638-2041, or contact me at (301) 427-1190.

Sincerely yours,

Marjorie Shulman _

Supervisory Consumer Safety Officer

Premarket Notification Section

0ffice of Device Evaluation

Center for Devices and
Radiological Health
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SUTTER CORPORATION

BIOMOTION SPECIALISTS™

March 29, 1693 510¢k) Notification
Proximal Interphalangeal Joint

Food and Drug Administration
510k} Docurnent Mail Center (HFZ-401) 9 j / j“ ?g
1390 Piccard Drive

Rockville, MD 20850

Sutter Corporation hereby submits a Premarket Notification Submission pursuant to Section 510(k) of the
Federal Food, Drug and Cosmetics Act and in accordance with regulations established in 2 1CFRB07. This
submission is to notify the Agency of cur intent to market a new device as an extension of our orthopedic
implant preduct line, We intend to continue production and distribution of our other devices.

1. DEVICE NAME.: e
a, Proprietary Name - Sutter Proximal Interphalangeal Joint o -
b. Classification Name - Prosthesis, Finger and Toe -
c. Panel Classifying Device - Orthopedic (87) o i
2. ESTABLISHMENT REGISTRATION NUMBER: o
Te; Harmy
o) 9 S =
wner Operator Number D02987 b —_—
Registration Number: 2028601 <3 ot
3 CLASSIFICATION UNDER SECTION 513: Class I
. 4. PERFORMANCE STANDARDS: N/A
Ry !
5. REPRESENTATIVE LABELING:
Proposed labeling and draft of surgical techniques are included in Appendix A and Appendix B
respectively. The product is terminally sterilized by gamma radiation at 25 KGy.
6. SIMILARITIES TO DEVICES IN DISTRIBUTION:
The finger implant is substantially equivalent to several silicone implants in commercial distribution hoth
before and after May 28, 1976. These include the Sutter PIF, Sutter MCP, and Dow Corning Wright
Swanson design implants which are used both in the Proximal Interphalangeal and Metacarpal Phalangeal
Joints and distal interphalangeal joints. Literature is in Appendix C.
Sutter PIP finger joint implant currently on the market consists of silicone rubber molded over an inner
layer of reinforcing mesh and polyester anchoring sutures. The stems are covered with polyester mesh to
permit infiltration of bone and fibrous tissue. Over 15 years of clinical experience with this design has
demeonstrated long term functional stability. The surgical technique for the Sutter PIP prosthesis follows
the same protocol as for other flexible hinge silicone implants.
The Sutter implant is substantially equivalent in materials, design principle and intended clinical function to
Dow Corning Wright implants. The Silastic Finger Joint Implant manufactured by Dow Corning Wright is
used in the metacarpophalangeal (MP), proximal interphalangeal (FIP) and distal interphalangeal (DIP)
joints.  Both the Sutter and the Dow product are fabricated of medical grade silicone and are used clinically
to maintain normal jeint space and provide an acceptable range of motion . The Dow design utilizes a
single design implant for use in three different joints of the hand. The new Sutter PIP design is similar in
e principal to the existing Sutter Metacarpal Phalangeal joint which has been on the market for five years.
e’
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The hinge design of the two products is the same with slight modifications in the implant stem shape to
accommodate differences in the anatomy of the phalanges. Drawing is included in Appendix D.

The new Sutter PIP prosthesis is constructed of silicone, the material was originally approved for use in
1981 under the Material Identification of PEHT 400 series. The material has twelve years of proven
clinical performance. Material properties and independent laboratory testing of the material is included in

Appendix E.
Material testing performed includes:

Hemolysis test

Physice Chemical

MEM Elution

Inhibition of Cell Growth

Limulus Inhibition test

USP Toxicity Class VI-121 deg C
Systemic Injection
Type B, Intracutaneous::Saline
Type B, Intracutanecus::EtOH
Type B, Intracutaneous::Qil
Type B, Intracutaneous: PEG

Implantation test USP XX
Gross and Macroscopic

Flex testing

Abrasion testing

Shear testing

7. SAFETY AND EFFECTIVENESS SUMMARY:

Materials used in the Sutter finger implant are the same materials and manufacturing processed currently
used in many Sutter implants including the Sutter MCP finger joint implant. The implants are made of
Bulk Silicone Elastomer. GMP controls are in place and adhered to for current manufacturing of all Sutter
Products.

We believe the proximal interphalangeal joint implant to be safe and effective. No new technologies are
employed in the design or manufacture of the device. We believe that the device is substantially cquivalent
to other Sutter implants as well as the referenced competitors’ product already in commercial distribution.
We request clearance to introduce the device for distribution in ninety days.

Sincerely,

s M Ukt

Louise M. Focht

Director Quality Assurance
Sutter Corporation
619-569-8148 x 2213

Enclosures:
Appendix A Proposed Labeling
Appendix B Surgical Technique

Appendix C Equivalent Product Literature
Appendix D Drawing
Appendix E Material properties, testing, previously approved under 510k submission
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SUTTER CORPORATION

BIOMOTION SPECIALISTS ™

March 29, 1993 510(k) Notification
- Proximal Interphalangeal Joint

Food and Drug Administration

510¢%) Document Mail Center (HFZ-401)
1390 Piccard Drive

Rockville, MD 20850

Sutter Corporation hereby submits a Premarket Notification Submission pursuant to Section 510(k) of the
Federal Food, Drug and Cosmetics Act and in accordance with regulations established in 21CFR807. This
submission is to notify the Agency of our intent to market a new device as an extension of our orthopedic
implant product line. We intend to continue production and distribution of our other devices.

1. DEVICE NAME:
a Proprietary Name - Sutter Proximal Interphalangeal Joint
b. Classification Name - Prosthesis, Finger and Toe
C. Panel Classifying Device - Orthopedic (87)
2. ESTABLISHMENT REGISTRATION NUMBER:
QOwner Operator Number 9002987
Registration Number: 2028601
3. CLASSIFICATION UNDER SECTION 513: Class 11
4. PERFORMANCE STANDARDS: NIA
5. REPRESENTATIVE LABELING:

Proposed labeling and draft of surgical techniques are included in Appendix A and Appendix B
respectively. The product is terminally sterilized by gamma radiation at 25 KGy.

6. SIMILARITIES TO DEVICES IN DISTRIBUTION:

The finger implant is substantially equivalent to several silicone implants in commercial distribution both
before and after May 28, 1976. These include the Sutter PIP, Sutter MCP, and Dow Corning Wright
Swanson design implants which are used both in the Proximal Interphalangeal and Metacarpal Phalangeal
joints and distal interphalangeal joints. Literature is in Appendix C.

Sutter PIP finger joint implant currently on the market consists of silicone rubber malded over an inner
layer of reinforcing mesh and polyester anchoring sutures. The stems are covered with polyester mesh to
permit infiltration of bone and fibrous tissuc. Over 15 years of clinical experience with this design has
demonstrated long term functional stability.  The surgical technique for the Sutter PIP prosthesis follows
the same protocol as for other flexible hinge silicone implants.

The Sutter implant is substantially equivalent in materials, design principle and intended clinical function to
Dow Corning Wright implants. The Silastic Finger Joint Implant manufactured by Dow Corning Wright is
used in the metacarpophalangeal (MP), proximal interphalangeal (PIP) and distal interphalangeal (DIP)
joints. Both the Sutter and the Dow product are fabricated of medical grade silicone and are used clinically
to maintain normal joint space and provide an acceptable range of motion . The Dow design utilizes a
single design implant for use in three different joints of the hand. The new Sutter PIP design is similar in
principal to the existing Sutter Metacarpal Phalangeal joint which has been on the market for five years.

9425 CHESAPEAKE DRIVE § SAN DIEGO, CA 92122 S {619) 569-8148 5 (800) 854-2214 | FAX: (619) 279-8240 W
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The hinge design of the two products is the same with slight modifications in the implant stem shape to
accommodate differences in the anatomy of the phalanges. Drawing 15 included in Appendix D.

The new Sutter PIP prosthesis is constructed of silicone, the material was originally approved for use in
1081 under the Material Identification of PEHT 400 series. The material has twelve years of proven
clinical performance. Material propertics and independent laboratory testing of the material is included in
Appendix E.

Material testing performed includes:

Hemolysis test

Physico Chemical

MEM Elution

Inhibition of Cell Growth

Limulus Inhibition test

USP Toxicity Class VI-121 deg C
Systemic Injection
Type B, Intracutaneous::Saline
Type B, Intracutaneous::EtOH
Type B, Intracutanecus::Qil
Type B, Intracutaneous::PEG

Implantatien test USP XX
Gross and Macroscopic

Flex testing

Abrasion testing

Shear testing

7. SAFETY AND EFFECTIVENESS SUMMARY:

Materials used in the Sutter finger implant are the same materials and manufacturing processed currently
used in many Sutter implants including the Sutter MCP finger joint implant. The implants are made of
Bulk Silicone Elastomer. GMP controls are in place and adhered to for current manufacturing of all Sutter
Products.

We believe the proximal interphalangeal joint implant to be safe and effective. No new technologies are
employed in the design or manufacture of the device. We believe that the device 1s substantially equivalent
to other Sutter implants as well as the referenced competitors’ product already in commercial distribution.
We request clearance to introduce the device for distribution in ninety days.

Sincerely,

> renan M. Dbt

Louise M. Focht
Director Quality Assurance

Sutter Corporation
619-569-8148 x 2213

Enclosures:
Appendix A Proposed Labeling
Appendix B Surgical Technique
Appendix C Equivalent Product Literature
Appendix D Drawing
Appendix E Material properties, testing, previously approved under 510k submission
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SUTTER CORPORATION

BIOMOTION SPECIALISTS™

March 29, 1993 510{k) Notification
Proximal Interphalangeal JToint

Food and Drug Administration

510(k) Document Mail Center (HFZ-401)
1390 Piccard Drive

Rockville, MDD 20830

Sutter Corporation hereby submits a Premarket Notification Submission pursuant to Section 510(k} of the
Federal Feod, Drug and Cosmetics Act and in accordance with repulations established in 21CFR807. This
submission is to notify the Agency of our intent to market a new device as an extension of our crthopedic
implant product line. We intend to continue production and distribution of our other devices. =

s
1 DEVICE NAME: S .
gg s
a. Proprietary Namc - Sutter Proximal Interphalangeal Joint = ]
b. Classification Name - Prosthesis, Finger and Toe g fﬁ,,
c. Panel Classifying Device - Orthopedic (87) ™
g
2. ESTARBRLISHMENT REGISTRATION NUMBER: —c{f
Owner Operator Number 9002987
Registration Number: 2028601
A CLASSIFICATION UNDER SECTION 513: Class I
4, PERFORMANCE STANDARDS: N/A
5. REPRESENTATIVE LABELING:

Proposed labeling and draft of surgical techniques are included in Appendix A and Appendix B
respectively. The product is terminally sterilized by gamma radiation at 25 KGy.

6. SIMILARITIES TO DEVICES IN DISTRIBUTION:

The finger implant is substantially equivalent to several silicone implants in commercial distribution both
before and after May 28, 1976. These include the Sutter PIP, Sutter MCP, and Dow Corning Wright

Swanson design implants which are used both in the Proximal Interphalangeal and Metacarpal Phalangeal
joints and distal interphalangeal joints. Literature is in Appendix C.

Sutter PIP finger joint implant currently on the market consists of silicone rubber molded over an inner
layer of reinforcing mesh and polyester anchoring sutures. The stems are covered with polyester mesh to
permit infiltration of bone and fibrous tissue. Over 15 years of clinical experience with this design has

demonstrated long term functional stability. The surgical technique for the Sutter PIP prosthesis follows
the same protocol as for other flexible hinge silicone implants.

The Sutter implant is substantially equivalent in materials, design principle and intended clinical function to
Dow Corning Wright implants. The Silastic Firger Joint Implant manofactured by Dow Corning Wright is
used in the metacarpophalangeal (MP), proximal interphalangeal (PIP) and distal interphalangeal (DIP)
joints. Both the Sutter and the Dow product are fabricated of medical grade silicone and are used clinically
to maintain normal joint space and provide an acceptable range of motion . The Dow design utilizes a
single design implant for use in three different joints of the hand. The new Sutter PIP design is similar in
principal to the existing Sutter Metacarpal Phalangeal joint which has been on the market for five years.

9425 CHESAPEAKE DRIVE } SAN DIEGO, CA 92123 S (619) 569-8148 5 (8002 854-2216 5 FAX: (619 279-8249
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3/nlvy ,
MEMC RECORD DATE: 3/@®/94 "™
FROM: M.N. MELKERSCON, Engineer Center/0Office: CDRH/ODE
TO: File Division/Branch: DGRD/ORDB
Document Number: K9831588
Common Name: Proximal InterPhalangeal (PIP) Joint Prosthesis,

Finger & Toe
Trade Name: Sutter, Proximal Interphalangeal Joint Prosthesis
Classifications: 1) 21 CFR 888.3230, Finger Jt. Polymer
Constrained Prosthesis
Class: 1II
Product Codes: KYJ: Finger
Products To Which Compared:

Preamendments Dow Corning Wright (Wright Medical), Swanson Silastic
Jt. Spacers for metacarpal phalangeal (MCP) , proximal
interphalangeal (PIP), and distal interphalangeal (DIP) joints of
fingers

K802342 and K870200, Sutter, Medical grade silicone (PEHT 400
series) Jt. Spacers for MCP and PIP joints of fingers

Contact Person: Louise M. Focht, Director of Quality Assurance
(619) 569-8148, ext. 2213

Summary:

This 510(k) original dated 3/29/93, received on 3/31/93
and assigned on 3/4/94 was reviewed for a SE or NSE
recommendation.

Recommendation:
I recommend that this 510(k) be found SE.
Basis of Recommendation:

INTENDED USE: Intended for total joint arthroplasty of the PIP
joint of fingers for clinical indications of
Rheumatoid arthritis (RA), Ostecarthritis (OA},
Ankylosed joints or those with limited range of
motion which have not responded to conservative
treatment, Nonfunctional joint due to inadequate
body alignment and joint space which cannot be
restored by soft tissue reconstruction alone, and
Destroyed articular surfaces.

DEVICE DESCRIPTION:

A constrained, flexible hinge design, joint space made out of a
medical grade silicone elastomer (PEHT 400 series) with or without
medical grade polyester mesh or fibers for reinforcement, sutures
for temporarily securing the implant, and polyester mesh or velour

1
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surfaces to provide stabilization through tissue ingrowth. These
design features are identical to the predicate Sutter MCP. The PIP
implants will be offered in 6 sizes (i.e., 10, 20, 30, 40, 50, and
60) .

Ts the device life-supporting or life sustaining? no

Is the device implanted (short-term or long-term)? long—-term
Does the device design use software? no

Is the device sterile? Yes

Is the device for single use? Yes

Ts the device for home use or prescription use? Restricted to use
by physicians.

Does the device contain drug or biological product as a component?
- no

Is this device a kit? no

MATERIATS:

Medical grade silicone elastomer (PEHT 400 series), 12 years of use
in other Sutter products (i.e., MCP jt.), Material properties and
testing were supplied in Appendix E.

N o] o v " "Non T TON NG
PAGE 1 - NOTE: OQUESTIONS WHICH ARE NOT APPLICABLE ARF FOLLOWED BY

IIN {All .

1. IF THE ANSWER TO QUESTION 1 IS NO, EXPLAIN WHY THE PRODUCT I8
NOT A DEVICE. - Product is a device.

2. IF THE ANSWER TO QUESTION 2 IS NO, EXPLAIN WHY THE DEVICE IS
NOT SUBJECT TO 510(K). - Is subject to 510(k).

3. IF THE ANSWER TO QUESTION 3 IS NO, EXPLAIN HOW THE NEW

INDICATION DIFFERS FROM THE PREDICATE DEVICE'S INDICATION. -
Same intended use and clinical indications.

4. IF THE ANSWER TO QUESTION 4 IS YES OR NO, EXPLAIN WHY THERE
IS/IS NOT A NEW EFFECT OR SAFETY OR EFFECTIVENESS ISSUE. - N/A

5. IF THE ANSWER TO QUESTION 5 IS NO, DESCRIBE THE NEW
TECHNOLOGICAL CHARACTERISTICS. - Hinge design of Sutter MCP
and PIP are identical while overall dimensions and stem of PIP
has been modified to accommodate differences in the anatomy of
the phalanges.

6. IF THE ANSWER TO QUESTION 6 IS YES OR NO, EXPLAIN HOW THE NEW
CHARACTERISTICS COULD/COULD NOT AFFECT SAFETY OR
EFFECTIVENESS. - No, the modifications to the dimensions and
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stem are slight (i.e., less of taper, thus greater cross-
sectional areas) and should not adverse effect the mechanical
properties of the device. The modifications did not change
ratios of dimensions.

7. IF THE ANSWER TO QUESTION 7 IS NO, EXPLAIN BOW THE DESCRIPTIVE
CHARACTERISTICS ARE NOT PRECISE ENOUGH. - Yes, the sponsor
supplied drawings with dimensions allowing for the comparison
to predicates dimensions and geometry.

8. IF THE ANSWER TO QUESTION 8 IS YES OR NO, EXPLAIN THE NEW

TYPES OF SAFETY OR EFFECTIVENESS QUESTIONS RAISED OR WHY THE
QUESTIONS ARE NOT NEW. - N/A

9. IF THE ANSWER TO QUESTION 9 IS NO, EXPLAIN WHY THE EXISTING
SCIENTIFIC METHODS CAN NOT BE USED. -~ N/A

10. IF THE ANSWER TO QUESTION 10 IS NO, EXPLAIN WHAT PERFORMANCE
DATA IS NEEDED. - N/A

11. TIF THE ANSWER TO QUESTION 11 IS YES OR NO, EXPLAIN HOW THE

PERFORMANCE DATA DEMONSTRATES THAT THE DEVICE IS/IS NOT
SUBSTANTIALLY EQUIVALENT. - N/A

The following additional information also provides the basis for my
recommendation:
LABELING: Provided Adequate labeling.

STERILIZATION:

Device is supplied sterile. Radiation Type: gamma, Radiation
source: Cobalt 60, Minimum and maximum: 25kGy - 50KGy, SAL: 10,
Sterility validation method: AAMI Method I routine audit is

performed using AAMI Method 3B, Statement whether pyrogen-free and
method used to make that determination: There is no claim of being
pyrogen—-free.

RESPONSE: The sponsor supplied the omitted information.

Device may be resterilized as described in labeling. Identified
the cycle parameters (Did not specify cycle type: gravity or
vacuum ????): 270" F (132° C) for 15 - 20 minutes (fast cycle) or
at 252° F (121° C) for 35-40 minutes (standard cycle), SAL: 7?7,
Sterility vValidation Method 2?2??, Statement whether pyrogen-free
and method to make that determination

RESPONSE: Sponsor removed all recommendations for resterilization
either by steam or ETO.

States may be ETO sterilized but does not recommend due to aeration
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The hinge design of the two products is the same with slight modifications in the implant stem shape to
accommodate differences in the anatomy of the phalanges. Drawing is included in Appendix D.

The new Sutter PIP prosthesis is constructed of silicone, the material was originally approved for use in
1981 under the Material Identification of PEHT 400 series. The material has twelve years of proven
clinical performance. Material properties and independent labaratory testing of the material is included in
Appendix E.

Material testing performed includes:

Hemolysis test

Physico Chermnical

MEM Elution

Inhibition of Cell Growth

limulus Inhibition test

USP Toxicity Class VI-121 deg C
Systemic Injection
Type B, Intracutaneous: :Saline
Type B, Intracutancous::EtOH
Type B, Intracutaneous::Oil
Type B, Intracutancous::PEG

Implantation test USP XX
{ross and Macroscopic

Flex testing

Abrasion testing

Shear testing

7. SAFETY AND EFFECTIVENESS SUMMARY:

Materials used in the Sutter finger implant are the same materials and manufacturing processed currently
used in many Sutter implants including the Sutter MCP finger joint implant. The implants are made of
Bulk Silicone Elastorner. GMP controls are in pluce and adhered to for current manufacturing of all Sutter
Products.

We believe the proximal interphalangeal joint implant to be safe and effective. No new technologies are
employed in the design or manufacture of the device. We believe that the device is substantially equivalent
to other Sutter implants as well as the referenced competitors’ product already in commercial distribution.
We request clearance to introduce the device for distribution in ninety days.

Sincerely,

et M. bt

Louise M. Focht

Director Quality Assurance
Sutter Corporation
619-569-8148 x 2213

Enclosures:
Appendix A Proposed Labeling
Appendix B Surgical Technique
Appendix C Equivalent Product Literature
Appendix D Drawing
Appendix B Material properties, testing, previously approved under 510k submission
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Appendix A
Proposed Labeling
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Appendix C
Equivalent product literature
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“SUTTER CORPORATION

BIOMOTION SPECIALISTS®
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Proximal Radius Implant

The Sutter Proximal Radius implant
replaces the proximal radial head when
radial head resection is indicated in the
presence of rheumatoid degeneration,
traumatic arthritis, or radial head fracture.
The implant has a smooth Silflex™ silicone
articular head and a stem with a polyester
ingrowth surface for stability. Immediate
stabilization is possibie with the anchoring
sutures.

Carpometacarpal Implant

The Sutter Carpometarcarpal Implant is
indicated for patients with disabled CMC
joints secondary to degenerative arthritis,
post-traumatic arthrosis or instability of the
CMC joint. The design is a captured bali-
-socket prosthesis with total range of
motion. it is composed of the UHMWPE
cup which is inserted into the prepared
trapezium, and a titanium alloy (Ti-6A1-4V)
metarcarpal component. Both components
are fixed to bone with bone cement.

Distal Ulnar implant

The Sutter Distal Uinar Implant is designed
for replacement of the distal uinar head. it is
indicated when resection of the distal end of
the ulna is required for either rheumatoid
destruction or traumatic disruption of the
distal radio-uinar joint. Constructed of
Silftex™ silicone rubber, the implant
features reinforcing mesh, external stem
jacket for bony ingrowth, and anchoring
sutures for stabitization.

SUTTER CORPORATION

BIOMOTION SPECIALISTS @

I
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Trapezium Implant

The Sutter Trapezium Implant is for
replacement of the trapezium in cases of
carpometarcarpal arthritis or failed previous
resection arthroplasty of the trapezium. The
prosthesis, avaiiable in two stem sizes, is
constructed of Silflex™ silicone rubber,
polyester mesh, and braided polyester
cords. The polyester mesh jacket on the
stem provides iong-term fixation through
bony ingrowth into the mesh. The braided
polyester cords facilitate immediate and
long-term stabilization by attachment to the
flexor carpi radialis tendon or the index
metacarpal.

Finger Joint Implant*

The Sutter Finger Joint Implant is a total
joint replacement for the metacarpo-
phalangeal and proximal interphalangeal
foints. The prosthesis consists of Siflex™
silicone rubber molded over an inner layer
of reinforcing mesh and polyester
anchoring sutures. The stems are covered
with potyester mesh to permit infiltration of
bone and fibrous tissue. Over 15 years of
clinical experience with this design has -
demonstrated long term functional stabsllty
"U.5. Patent Number 3,583 342 "
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Finger Joint Implant Short Stem Distal Ulnar Implant
Catalog Trapezium Implant Catalog -
Number Slze Calﬁlbﬁ ST T Number Size
MPIP-CO 00 Number Size UH-10 10
MPIP-10 10 STR-10 10 UH-20 20
MPIP-20 20 STR-20 20 UH-30 a0
MPIP-30 a0 STR-30 30 UH-40 . 40
MPIP-40 40 e
- - Sizer Sizer
Sizer Catalog Catalog
Catalog Number Size Number Size
Number Size STH-105 10 UH-105 10
MPIP-005 00 STR-205 20 UH-205 20
MPIP-105 10 STR-305 30 UH-305 30
MPIP-205 20 o T UH-405 40
MPIP-305 30 Trapezium Burr
MPIP-405 .4 S
cataon I
Number
Finger Joint Broach TB-1 o Carpometacarpal
Catalog Implant
FIBR.00 > NI
Ejgg?g 00 Number Size
- 10 . . 2
FJBR-20 20 Proximal Radius implant mg;g M:;i:ﬂ
FJBR-30 30 Catalog TMC-30 Large
FJBR-40 40 Number Size TMC-15 Replacement Head
AH-10 10 TMC-25 Replacemnent Head
e :
RH-30 o ag
Standard Stem Sizer
Trapezium Implant Catalog —_
Catalog Number Slze
RH-105 10
Numbe+ Size
BH-205 20
TR10 10 RH-305 a0
TR-20 20 )
TR30 30
Sizar
Catalog
Number Slze
TR-105 10 » All Sufter implants, except for the
TR-205 20 Carpometacarpal implants, are shipped
TA-305 a0 presterilized by gamma radiation.

® Sizers are not for implantation.

7
SUTTER CORPORATION Afiex s o ademork of Suter Corporation
BIOMQOTION SPECIALISTS®

Q425 CHESAPEAKE DRIVE §SAN DIEGO, CA 92123
(4619) HhoP-8148 I FAX: (619) 2?9—5249{ (800) 854-22146 SUT 33 2/12/%0




Now.
A fuﬂ range of motion.

Intmducmg the Sutter MCP

 SUTTER CORPORATION
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Biomechanically en:

The surgical technique for the
Sutter MCP" Finger Joint
Prosthesis follows the same pro-
toco) for other flexible hinge
silicone implants currently in
use. The techpigue requires
neither sutures for fixation

nor grommumets for protection of

the prosthesis.

- B:‘)

Closeiy Duplicates Nornal
Elliptical Joint Mation

Bevelled Hinges Block—
Alfews anatomical glide
of tendon

Distat Stem

Volbar Hinge Axis—
Frovides anatomical
bafance

Hinge Exterior-
Prevents volar impingerment

e
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exed for superior results.

interior Hinge Radius—
. Dissipates flex stresses

With the hinge axis in the volar
posstion, the Sutter MCP
Prosthesis maintains an
anatomical balance between the

flexor and extensor tendons
thereby reducing extensor lag
and providing well over 909 of
flexion, without volar impinge-
ment. This offset of the hinge
axis also creates an elliptical arc

Hinge: Block Bullress... of motiom similar to that of the
Frovides & full sedting ) e
surface for hone anatomical MCP joint.

Croximal Stem




Systern includes a complete set
of 14 broaches, 7 implant sizers,
a double-ended MCP rasp, MCP
awl, and a custom sterilization
tray. The System also includes
mmplants raxging in size from the
“O0 to size B {See Ordering
Information ot back panel for
complete list of sizes and
dimensions.}

The MCP System also
includes the swrgical technigue
reference in print and video
versions. The video is available
in ¥ VHS format.

System are colorcoded 1o
conrdinate with a large color
marker which appears on each
implant package. This color-
coding system provides added
convenience to the ease of set
up and surgical procedure,




T S : -,

BEE S 8 :
R H o
3 onE L i ¥

¥ %

A full set of 14 custom MCP
broaches is avallable. Bach im-

plant is supported by twao
broaches, a metacarpal broach

and a phalangeal broach, for
more efficient bone
preparation. Broaches
feature two-way
cutting teeth for
quicker and easier
broaching of the |
inframedullary

canal and light- weight, formed
handles for superior procedural
management. All broaches are
eolorcoded to match sizers tor
fast and accurate identification.

With over five years of proven
clinical performance, the Sutter
Silflex” slicone hinge has
demonstrated unmatched flexural
durability in ngorous laboratory
tests. Through machine testing,
the prosthesis has been flexed
from O to 9 and back to (° at a
rate of 313 cycles per mimate,
producing over 450,000 cycles
per day. Thday, the Sutter MCP
Implant has been flexed over
50,000,000 cycles with no wear
or tear propagation obscrved.
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A simple technique

P Superior post- - Step Two
=1 H Eﬁééﬁf&:’%g vesiiitsg— A blunt dissection is performed
@ﬁé‘"&ﬁé&%gé“ﬁf“’g and 9 sy to expose extensor tendons and
formance to preserve superficial veins
The new Sutter MCP" joint pro- and nerves,
sthesis, constiucted of Sitflex” _ _
silicone, offers post-surgical > 5?’.%3%‘% Three
results unavailable in any other The metacarpal head is resected
finger joint implant. Its bio- and the mtramedullary canal is
mechanically engineered hinge prepared to receive the implant
block delivers a full range of mo- stem. This procedure may be
tion and superior durability performed hy a variely of
without the addition of grommets. technigues with the most com-

rnon bemy the use of a hand-

> f‘f:a?;{i?ggiﬁ e held broach or awl. An alterna-
A skin incision is made over the tive is the use of power

necks of the metacarpal bones. equipment such as a small burr
or oscillating

hrosach head.

This incision can be a single
fransverse ncision, or two
longitudinal incisions, one
hetween the second and
third metacarpals and the

cther between the fourth v
and fifth metacarpals.
)



Records Processed by CDRH DID on 3/31/2023

The intramedullary canal of the
proximal phalanx is then pre-
pared in the same manner as the
metacarpal. Singe resection of
the proximal phalanx is not
commonly done, preparation of
the intramedullary canal is
usually started with an
awl, and then prepared
to receive the
implant stem.

Implant size is determined by
trial use of color-coded implant
sizers. Once the proper size is
determined, a range of motion is

performed. e
Pl

r long-term results

After size is determined and the
mtrameduilary canals have been
prepared, the implant is inserted
into the metacarpal and then the
proximal phalanx. A final range

of motion is then

performed,

If necessary, ligament and
tendon reconstruction and align-
ment are done at this time. Then
the capsule is repaired apd the
wound is closed in the usual
maner.
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Description

A flexible, intramedullary-stemmed. o¢ne-piece impilant
deveioped to help restore function to hands disabled by
rheumataid, degenerative or traurnatic arthritis.

Designed for metacarpophalangeal (MP), proximal inter-
phaiangeal (PIP) and distai interphalangeal (DIP) joint im-
plant arthroplasty, this medical-grade high performance
silicone elastomer implant serves to preserve normal joint
space relationship during formation of the supportive cap-
sule. Flexible, hinge-like construction helps maintain proper
internal joint alignment with good lateral stability and
minimal flexion-extension restriction,

The SILASTIC® Finger Joint Implant H.P. (designed and
developed by Alfred B. Swanson, M.D.) is available in 11
sizes to adequately meet various operative requirements. A
sizing set supplied non-sterile and not suitable for implanta-
tion is available for proper size determination during surgery.

High Performance Silicone
Elastomer

The letters H.P. in the product name indicate the implant is
fabricated from medical-grade high performance silicone
elastomer. This elastomer shows greater resistance to tear
propagation than conventional silicone rubber.*

Implant Design

The mid-section has been designed to flex easily while at the
same time maintaining vertical stability, This load
‘distributing flexible hinge in the mid-section of the implant
acts as both a spacer and a flexible hinge mechanism. The
absence of stress concentration during repeated flex lcading
contributes te the tolerance of the implant by the host and to
the durability of the implant.

Specific Advantages

» Minimal irritation to bone and surrounding soft tissue.

» Pliable medical-grade silicone elastomer {softer than bone)
unlikely to cause necrosis or bone resorption.

* Fabricated from medical-grade. high performance silicone
elastomer.

» Design characteristics include: Intramedullary-stemmed,
flexible one-piece hinge-like construction of homogenecus
material with stiffness/flexibility baiance of impiant
material, and proper compression-tension force distribu-
tion in midsection.

* Mo intramedullary permanent fixation required.

Extensive testing has demonstrated high flexural durabili-

ty (over 600 million flexion repetitions to 90° without

evidence of materiai fatigue or fracture).

= Anatomical sizing (length, height, width) available in

eleven sizes to meet various operative requirements.

Visible on X-ray evaluation.

Product sterilized; if resterilization is indicated refer to sec-

tion "To Clean and Resterilize.”

Clinical Advantages

. Improves range of motion {especially extension}

. Makes results more predictable, repreducible, and durable

. Maintains joint space and alignment

. Orients and supports joint encapsulation

. Intrameduliary stem gliding: less stress to bone and less
stress to implant: allows joint to find its own center of axis
of rotation

6. Early post-operative motion

7. Facilitates post-operative rehabilitation

N Ll P —
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by Encapsulation
The following explanation is furnished by Dr. Aifred B. Swan-

son for information purpeses anly. Each surgeon must, of -

course, evaluale the appropriateness of this explanation based
on his own medical knowledge and experience.

Joint Resection + Implant + Capsule = New Joint

Regqular joint resection arthroplasty works well in the hand if
the joint space and alignment can be maintained. 7.13.28.29
This frequently requires excessive postoperative fixation with
pins and external support. The fixation, if overused. will com-
promise the expected range of motion. In a considerable
number of these cases. the joint space gradually narrows and
stiffness and subluxation may result. Excellent results do oc-
cur however, and are related to the development of a suppor-
tive fibrous joint capsule organized during the time when a
guarded range of motion is allowed. In finger joint ar-
throplasty, the proper amount of flexion-extension, ap-
propriate lateral movement and reduction of dorsopalmar
subluxation are difficult to obtain, but necessary for a good
result. Therefore, one of the most important functicns of a
successful implant is to maintain proper joint alignment in-
ternally while allowing early moticn as this new, functionally
adapted. fibrous capsule matures.*®** By continuing to sup-
port the important fibrous capsule and acting to keep the
joint surfaces apart, the implant further serves its useful pur-
pose in the post-operative course. This important
phencmenon has been named the "Encapsulation Process.”

The intramedullary stems of the implant help to maintain
alignment and prevent joint dispiacernent. Orientation of the
proper capsule is extremely important in the early stages of
healing. The immediate post-operative positioning and con-
trol of jeint movement during the six to eight week
rehabilitation period are as important as the surgery itseif
and these are achieved by dynamic bracing and
physiotherapy.

Because the implant becomes so well stabilized by the cap-
suloligamentous system. it is feit that no other fixation of the
implant is required: in fact, it is contraindicated. Dr, Swan-
son's early experiences with permanent fixation of flexible
implants with cross pins, cement, or Dacron cover on the in-
trameduilary stems of the implants and some nonabsorbable
suture fixations have ied to early breakage of the implants.
3937 |n fact. lateral stability decreased in time because of
bone absorption at the fixation site. Most of these implants
have been removed, and it has been found that Dacron in 2
synovium-lined cavity can cause severe inflammatory reac
tion, which in turn enlarges the joint capsule and results inin-
stability. An implant should cause no inflammatory reaction
if it is to be long tolerated.

Stability of a reconstructed joint cannot be dependent on any
implant if it is to be tolerated on a long-term basis. Long-
standing host-impiant reciprocal tolerance requires achieve-
ment of jaint stability from the extrinsic capsular ligamen-
tous and muscuiotendinous systems. The flexible implant
concept respects this biological requirement. What appears
to be a reascnable biomechanical model for an implant may
not be tolerated physiologically because of failure of con-
sideration of these facts.

The smoocth flexible impiant is completely included in the en-
capsulation process (Fig. 1). A slight amount of movement of
the stemns increases the life of the implant because forces that
develop around the implant on motion are not concentrated
in any particular area but rather spread over a broader sec-
tion. and because the flexible hinge implants can find the
best position with respect to the axis of rotation of the joint,
This distribution of forces on the implant is also reflected at
its interface with the bone or cartilage. The bone is less likely
to react at the juncture with the implant if the forces are
within the strain tolerance of the bone. Furthermare, the in-
tramedullary stem of the impiant has a supportive action on

bl
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resorption and remodeling phenomena that frequently occur
after amputation, as noted in a 15-year study of the finger
joint arthroplasty. The low modulus implent is softer than
bone and has force-dampening characteristics that further
protect the bone or cartilage and soft tissues.

Salvageability of an arthroplasty procedure must be one of
the important considerations; this implies preservation of
bone and soft tissues so that a secondary procedure can be
performed. This requirement was of particular importance in
the flexible implant arthroplasty procedure we designed. The
capsuloligamentous structures around any flexible implant
can be reconstructed to improve the stability, alignment, and
durability of the arthroplasty, and revision procedures to fur-
ther reinforce, release or realign the capsule and ligaments
when necessary are easily performed. Because the implants
are not firmly attached to bone, replacement of an implant
for either infection, fracture, or subluxation is a relatively
simple procedure. Furthermcre, if a fracture of an implant
develops or removal becomes necessary, a functioning resec-
tion arthroplasty remains. In case of fracture, the implant
continues to function by maintaining the joint space and the
integrity of the capsular space. In case of implant removal,
the implant has fulfilled much of its mission as a spacer to
suppert the development of the capsule-ligament system.
The bone stock removal is minimal, and bone absorption
practically never occurs. so that an arthrodesis procedure
with a bone graft can easily be accemplished.

The results of metacarpophalangeal and proximal inter-
phalangeal joint flexible impiant arthroplasty have shown
that this method can provide a pain-free. durable, mobile,
stable. and salvageable arthroplasty. This method has re-
ceived an overwhelming acceptance as the method of choice
in most countries throughout the world, V8- 8.9 13.1316.20:24,26.
27. 4748 The correction of the deformity is predictable if the
operative and postoperative techniques are followed. The
range of motion obtained has varied in clinics, depending in
part upon their aggressiveness in the rehabilitation program.
The average range of motien in our clinic for 1506 metacar-
pophalangeal joints was found to be from 4° of lack of exten-
sion to 67 ° of flexion. it is of interest to note that the range of
motion on long-term evaluations has not changed
significantly. The average range of maotion in 433 operated
proximal interphalangeal joints has been from 8° of lack of
extension to 64° of flexion. Most of these cases were
recanstructed for osteoarthritis ar posttraumatic arthritis,
This procedure also requires aggressive and detailed
postoperative therapy. It should be emphasized that other
surgical procedures necessary to balance the hand are equal-
ly important in flexible implant arthroplasties as in any ar-
throplasty.

General Indications

Any joint implant reconstruction requires consideration of
the following general indications:

¢ Good condition of the patient.

* Good neurovascular status.

s Adequate skin coverage.

» Possibility of a functional musculotendinous system.
* Adequate bone stock to receive the implant.

» Availability of postoperative therapy.

» Cogperative patient.

Contraindications

* Physiologically or psycholagically inadequate patient.
* Inadequate skin, bone and/or neurcvascular status.
* |rreparable tendon systermn.

Flg. 1: The stems of the Silastic® imptant are included in the encapsulaition pro-
ces5 and the trmplant glides within the mtrameduliary canals a distance of larl
mm. on flexion/extension movernents. This gliding alfows a greater range of mo-
tion (o occwr and permuts the implant 1o find ihe best positian wih respect to the
axts of rolalion of the foini. The gliding flexibie implant is sutyected to less siress
and in lurn causes fess stress on the surrounding bone.

Metacarpophalangeal Joint
Implant Arthroplasty

Indications

Rheumatoid or Post Traumatic Disabilities with:

1. Fixed or stiff MP joints.

2. X-ray evidence of joint destruction or subluxation.

3. Ulnar drift. not correctable by surgery of soft tissues aione.

4. Contracted intrinsic and extrinsic musculature and liga-
ment system.

5. Associated stiff interphalangeal joints.

Note: Severe and disabling flexor synovitis should preferably be
treated before implant arthroplasty. After a reascnable rehabilita-
tion period, the arthroplasties can be performed. Excessive manual
labor and awkward weight bearing on handis) such as occasionally
occurs in some crutch walkers should be avoided after surgery.

if crutches are absolutely necessary, platform crutches should be
used. Lower extremity reconstructive surgery should be carried out
first if feasible.

Surgical Technique

Proper surgical procedures and technigues are necessarily the
responsibility of the medical profession. The following pro-
cedure (s fumished for information purposes only as a (ech-
nigue used by Dr. Alfred B. Swanson. Each surgeon must. of
course. evaluate the appropriateness of the pracedure based on
his own medical training and experience.

Reconstruction of compiex hands. those that have severe in-
volvement of both MP and PIP jcints or wrist joints, require
special consideration. It is impossible in this data sheet to
cover this topic in detail. Further study of this problem is
strongly recommended in the appropriate references listed,
including the recently published test book on flexible im-
plant resection arthroplasty, '2:1221.32.3415.37.38.40-45

Incision and Exposure

A long transverse skin incision is made on the dorsum of the
hand aver the necks of the metacarpals. The dissection is car-
ried down through subcutaneous tissue to expose the exten-
sor tendons. The dorsal veins which lie between the metacar-
pal heads are carefully released by blunt longitudinal dissec-
tion and are retracted |aterally. The extensor hood is exposed
to the base of the proximal phalanx. Its radial portion is

e
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Fig. 2: The disiocated extensor tendan is released by incision on its uinar border.
The ulnar intrinsics are reteased i tighl. The sagittal fibers of the dorsal hood are
rerfed on the radial swde to mamtain the corecion.

usually stretched out and the extensor tendon disiocated
ulnarward. A longitudinal incision is made in the extensor
hood fibers paraliel to the extensor tendon on its uinar aspect
(Fig. 2). In the little finger. the approach is made between the
extensor communis and proprius tendons. The hood fibers
and capsule are carefully dissected from the underlying
synovium and retracted to the radial side. The joint is ex-
posed and the head of the metacarpal identified.

Resection of Metacarpal Head

The neck of the metacarpal is exposed sub-periosteally and
transected with an air drill, motor saw or bone cutting
forceps leaving part of the metaphyseal flare (Fig. 3). Care
should be taken to avoid splintering the bone. The head of
the metacarpal is grasped and the collateral ligaments and
capsuie attachments are incised and preserved. The head of
the metacarpal along with the hypertrophied synovial
material is thereby removed en masse. Further involved
synovia of the joint cavity and surrounding tissues is re-
moved. A pituitary rongeur has been found to be useful for
this purpose.

Soft Tissue Release

A comprehensive soft tissue release procedure must be done
at this stage so that the base of the proximal phalanx can be
displaced dorsaily above the metacarpal. This may require
incision of the palmar plate and collateral ligament at.
tachments from the proximal phalanx. This release shauld be
symmetrical and complete. |dentify the ulnar intrinsic ten-
don at its point of insertion into the extensor mechanism. (f it
is tight, pull it up into the wound with a blunt hook and sec-
tion at the myotendinous junction.

In some patients who have demonstrated evidences of a flex-
or synovitis, the flexor sheath can be incised iongitudinally in
its dorsal aspect. The long flexor tendons can be identified
and pulled up gently into the wound with a blunt hook. The
degree of involvement of the flexor tendons can be
evaluated. In some cases a partial synovectomy and tendon
sheath release or injection of corticosteroids is done through
this incision.

ulnar aspect of the fifth metacarpophalangeal joint. pulled
into the wound with a blunt hook and sectioned. Care should
be taken to avoid the ulnar digital nerve in the dissection. it is
thought that this tendon eventually reattaches but in a
lengthened position. The tendon of the flexar digiti minimi is
preserved because of its importance to obtain flexion at the
metacarpophalangeal joint of the little finger.

Fig. 3: Reseciion of meiacarpal head ana wnserliion of implant sterms inio in
irameduliary canai. Use the wargest implant thal can be properly seated . The ap-
propnate joint space shouid be obtained by bone removal and i necessary soft
lissue release. Bane should be removed from (he metacarpal head ana aiso the
base of the proxmal phatanx parliculardy if it s eroded. A comprehetisive 5ot
Lissue release should be done depending on the seventy of the conlraciure,

Preparation of Proximal Phalanx and
Intramedullary Canals

Bony resection of the base of the proximal phalanx is not
usually performed except for marginal osteophytes which
might interfere with the implant. Occasionally in patients
with osteoporosis and longstanding dislocation, deformities
of the base of the proximal phaianx will be severe. in these
cases, a shaping of the base of the phaianx may be necessary.
The intramedullary canal of the metacarpal is prepared with
a curet, broach or air drill with a special bur®. These burs
have a smooth leader point which heips keep them in the
canal and prevents inadvertent perforation through the cor-
tex. The occasional constriction in the intramedullary canal
of the proximal third of the proximal phalanx can easily be
enlarged with the bur. Care should be taken to avoid too
much reaming of the canal, especially in patients with thin

bones. Test implants are used to select the proper size. Theim-

plant stems should fit well down into the canai so that the
transverse midsection of the implant abuts against the bone

" [ow Carming-wright
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sizes 4 through 9 are generally used. A rectangular hole is
then made in the joint surface of the proximal phalanx with
an osteatormne. knife, broach or air drill. The intramedullary
canal is reamed in the same fashion as the metacarpal to
receive the distal stem of the implant selected for the
metacarpal. This procedure is repeated for all digits. The in-
tramedullary canal of the ring metacarpal is frequently quite
small and requires careful preparation. Any sharp points or
rough surfaces on the bone ends should be completely
smoothed.

implant Insertion

The wound is thoroughly irrigated with saline to remove
debris. Blunt instruments should be used with a "no-touch
technique” when inserting sHicone finger joint implants.
First the implant is firmly inserted into the intramedullary
canal of the metacarpal and then by slight traction on the
finger, the joint is distracted and the implant is fiexed so that
the distal stem can easily be inserted into the proximal
phaianx. With the joint in extension, there should be no im-
pingement of the impiant. lf there is. soft tissue release or
bone resection has not been adequate.

Note

The implant should be handled with blunt instruments to avaid
traumatizing its surface or contamination with foreign bodies.
Reshaping of the implant should be avoided because modifica-
tion might create mechanical weakness. Shortening of the end
of the stem is permissible.

Extensor Hood Reefing

The radial portion of the sagittai fibers of each extensor hood
mechanism is reefed in an overiapping fashion so that the ex-
tensor tendon is brought slightly to the radial side of the
center of the joint. Three to five 4.0 Dacron sutures with a
buried-knot technique are used. In certain cases of severe or
long standing fiexion deformity, the extensor tendons may
become stretched and an extensor tendon lag may persist if
not corrected. In these cases. the extensor tendon should be
reefed not only transversely as described, but also
longitudinally. Exceptionally, an extensor tendon tenodesis
can be accomplished by suturing it to the dorsal base of the
proximal phalanx through small drill holes.

Rheurmatoid patients often presentan inadequate first dorsal
interasseous muscle or have a tendency for pronation defor-
mity of the index finger and occasionally the middle finger; a
recanstruction of the radial collateral ligament is then in-
dicated, A distally based flap made of the collateral ligament
and related structures is prepared by releasing the radial col-
lateral ligament fram the neck of the metacarpal and sutur-
ing it to the dorsoradial aspect of the neck of the metacarpal
through small drili holes using 3-0 Dacron sutures. The radial
capsule that has been preserved, may also be included in this
repair (Fig. 4). The sutures are placed before the implant is
inserted and are tied as the finger is held in supination and
abduction. MNote that the first dorsal interosseous muscle
fibers which attach to the ligament become dorsally
relocated with this repair. When the radiai collateral ligament
is inadequate, a paimar plate flap may be used to reconstruct
this ligament (Fig. 5). This procedure has seemed to be im-
portant in correction of pronation deformities and provides
some improved lateral stability for pinch. It seems to
decrease flexion of the index metacarpophalangeal joint by
10 to 20 degrees by tightening the capsule. but this loss is
outweighed by increased stability and a better correction of
the pronation deformity.

anﬁsuiog%ﬁ%&:éation and correction of the balance of the
capsupoqigamen bus and musculotendinous structures will
be rewarded by improved results.

Fig. 4: Radial colfateral ligament reconstruction: Al The radial collaieral igamen!
and joint capsule are incised from thefr attachment o the neck of the metacarpal.
Two small drift hotes { | mm) are made on the radio-dorsal aspecl and one small
dritl hote is made on the dorsal uinar aspect of the neck of the metacarpal.
BEC: 3.0 Dacron sulures are passed in the drifl hotes. After the implant is in:
serted. the radiocoifaieral ligament and capsule are firmiy sulured to the bone.

Flg. 5: Coflateral tigament reconsiruction ai the MF joint when the radial cof-
{ateral ligamer 15 inadequate: The paimar piale and its ailachments are incised
{ongriudinally through the muddle. The sesamond bone. if present. 1s resected. A
distaily based flap is made from (he radial haf of the paimar piate and coffateral
tigament. which are separated from the underiying intnnsic muscies and flexor
lendans. This flap. 1.5 10 2 cm. in length, is attached (o the radial aspect of the
neck of the metacarpal ihrough a hole in the dorscradial cortex of the neck of the
bone with nonabsorbable suture material.




Closure and Dressing

The skin incision is closed with interrupted 5-C nylon sutures:
two small drains made from strips of silicone elastomer
sheeting are inserted into the wound under the skin. A non-
adherent dressing such as rayon is applied over the wound
'ong with a Furacin or alternate gauze overiay. A
_..oluminous hand conforming dressing is applied, gauze is
placed between the fingers but not down into the ciefts which
might cause vascular constriction. A roll of Dacron batting is
piaced across the paim and is layered across the dorsai and
paimar aspect of the forearm, wrist, hand and fingers. Sheet
wadding or Webril is then applied. A narrow piaster splint is
applied to the paimar aspect and the entire dressing is
wrapped in a conforming bandage such as Kling.

Post-Operative Care and Bracing

The ideal motion would provide adequate flexion of the uinar
digits, allowing the surface of their pulps to touch the palm at
the distal palmar crease for adequate grasp of smaller ob-
jects, Full fiexion of the index and middle fingers is less
critical for grasping as these digits are mainiy used for pinch
activities. A degree of spreading of the fingers into abduc-
tion, especially of the index finger, is important. Fult exten-
sion at these joints is also important to perform normal hand
activities and to maintain the balance of the distal joints.
Chranic flexion deformity of the metacarpophalangeal jeints
can further aggravate hyperextension tendencies at the prox-
imal interphalangeat joints. Pronation deformity of the index
finger and occasionally the middle finger can be a problem in
the rheumatoid hand and can. to some degree, be corrected
in the postoperative program.

Immediate and continucus elevation of the hand and the
forearm during the post-operative course is very important.
The wound is usuaily checked on the second day and the
‘ains removed. Sweiling is generally minimal so use of the
_.ynamic brace* can begin on the third to fifth post-operative
day. A light dressing is applied to the hand and forearm and
the dynamic brace is fitted and adjusted enabiing the patient
to start finger movements in a protected arc. A ¥ felt pad is
placed between the forearm and the brace.

Flg. 6: An adjustable dynamic brace 15 placed over 2 slightly padded dress-
ing afier the third o fifth day. The palient is encouraged o flex joints within
his limits of pain and fatigue.

The rubber band slings are placed on the proximal phalanges
to guide the alignment of the digits into the desired position
(Fig. 6). The pull of the slings in the radial direction will
usually require adjustment to prevent recurrent ulnar drift.

e tension of the rubber bands should be tight enough 1o
-support the digits and yet loose enough to allow 70 degrees

*Pope Brace Co.. Greenwood, South Caralina

of active flexion; this is especially true of the little finger,

Records Processed by CRRHdEH Do 3i3dv20R&ak flexion power. The brace may require

adjustment once or twice a day in the eariy postoperative
course, Joint motion is measured with a gonicmeter and
recorded.

The thumb cutrigger is usually applied in all cases because
of the tendency for the patient to bring the thumb over the
fingers on flexion. This movement should be avoided
because the pressure applied by the thumb to the index
tinger would be in the uinar direction, thus aggravating the
tendency toward ulnar drift deformity.

If there is a tendency toward medial rotation (pronation) of
the metacarpophalangeal joint of the index or middle
fingers, additional outrigger bars are applied to provide a
supinatory force to the joint.

The extension portion of the brace is worn continuously day
and night for the first 3 weeks, alternating with specific flex-
ion exercises. The exercises are started 3 days after surgery,
Exceptionally, if there is severe flexor weakness of the little
finger with adequate extension, the extensor slings can be
removed during the exercise periods.

During the second and third weeks, the extension partion of
the brace is also worn continucusly day and night. If there is
severe flexar weakness and good extension, the extensor
sling can be removed 1 to 2 hours a day to achieve greater ac-
tive flexion of the metacarpophalangeal joints. The joints
have a tendency to tighten up in the second week post-
operatively. The patient is encouraged to flex his joints
within his limits of pain and fatigue.

Patients who have normal proximal interphalangeal joints
frequently will not gain the full expected motion at the
metacarpophalangeal joint after arthroplasty because they
tend to flex the proximal interphaiangeal joint during their
exercise program and thus relatively immobilize their
metacarpophalangeal joints. To gain active motion of the
metacarpophalangeal joints in these patients, we occasional-
ly will tape small, padded aluminum spiints on the dorsum of
the proximal interphalangeal joints for the first three or four
weeks after surgery which encourages the patient to localize
all flexion force at the metacarpophalangeal joint.

At 3 weeks any residual flexor weakness should be
energetically treated. The flexion cuff may be worn 1 to 2
hours twice a day to flex the metacarpophalangeal joints
passively in some cases of flexor weakness. As this cuff is
used. the figure eight elbow strap should be applied to pre-
vent distal migration of the brace (Fig. 7). Other traction
devices have also been designed to improve flexion in
presence of adequate extension.

Fig. 7: The flemon cuff may be used rwtermilienily (o asssst flexion
movements. Proper use of bracing is esseniial to insure an adequate range of mo.
non.
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The extension portion of the brace is usually worn at night P;
only, starting on the fourth postoperative w "fSrigReRR¥dPY CDRH DI
weeks. |n a few cases where there is a persistent extensor lag
or a tendency for flexion contracture or deviation of the
digits, continued part-time support by the use of the brace
must be prescribed for several more weeks or even months.
The patient should foliow a continued exercise and stret-
ching program for 3 months postoperatively tc maintain the
movement obtained in the earlier phase. After this time the
final range of motion will have been established.

This most important rehabilitation program has been
thoroughly described in previous publicatiens and should be
faithfully followed to obtain the ideal result*(Fig. 8).

Flg. BA: Preoperative radingram showing severe and typical deformities in
a rheumatoid hand

Fig. BB: Radiogram 4 years after implant arthroplasty of ail MP joinls and
af the distai radiouinar joini. Note the exceflent correction of deformities and
acceptance of (he vmplanis,

The Proximal Interphalangeal
Joint
Indications

Rheumatoid, degenerative ar post-traumatic disabilities with:

1. Destroyed ot subluxated joints.
2. Stiffened joints in which a soft tissue release alone would

be adequate.

Surgical Technique

Technigue for a stiff PIP joint without coliapse deformity
{Fig. 9.

S



Fig. 9 A-F: Technique for implant Arthroplasty in a Stiff Nondeformed Ar-
thritic Joink: A: The longnudinal 57 shaped incision is made over the dorsum of
‘he PIP joint. B: The exiensor mecharsm is incised iongitudinally and proxmatty
‘'orm the base of the middle phaianx. Care 1s taken o maintain {endon insertinn
-- gn the base of ihe mrddle pnalanx. C: The split extensor lendon is reiracted
laterally and the head of the proximal phalana s exposed. Using an air dalf the
head of the proximat phalane (s seciioned through the neck ang remouved. i the
font is ighily contracted, the hone may have (o be remaued piecemeal before (b
tendon can be sajely reiracied. D: To prepare the iniramedutiary canal a specral
Bur with a smooth Lp extension is used (o Auoid perforation trough the cortex of
the phalanc. E: A blue colored sizing unit is used (o determine correct tmplant
size. Sizes (J through 4 are usually used for PP arthroplasty. fmplant in pace
with the finger in extension. Proper bone remouval and sofl (tssue release must be
done so that on extension there s endugh space withouw! impengement on the mig-
section of the Jympianl. F: Usng an snuered kmo! lechaigue the exiensar
mechantsm s reappronmated with 3.0 Darcron sutures. Arthrogtasty for souton -
niere and swan-neck deformidies wsually requies an ndiciduaiized tendon
recansiruclion.

Incision

A gentle "S" or preferrably “C" shaped incision is made over
the dorsum of the joint so that the skin suture line does not
lie directly over the tendon repair. In the little and index
fingers, the incision is placed away from the presenting sur-
face. The dorsal veins are respected. |f associated flexor ten-
don surgery is atso indicated. a mid-lateral incision or palmar
incision is used. This allows accessibility to both the joint and
the tendon.

Exposure

The extensor mechanism is exposed by sharp and blunt
dissection avoiding injury to its surface. The central tendon
is identified and incised longitudinally in a proximal fashion
-am its insertion at the base of the middle phalanx thraugh
e distal two-thirds of the proximal phalanx. In flexible

deformities of the PIP joint, the extensor mechanism can be

ped by CORERRYP 81k e ¥ balmarward as the joint is flexed. The col-

lateral ligaments are ieft intact when possible. if they are in-
cised for joint exposure, they should be reattached. The in-
sertion of each half of the central tendon intoc the middle
phaianx should not be disturbed. However, in hypertrophic
ostegarthritic joints, it may be necessary to section this at-
tachment of the central tendon to excise beny spurs. The ten-
don is later reattached to the bone with a suture passed
through small drill holes {imm) made in the base of the mid-
dle phalanx. If the joint is contracted, the extensor
mechanism cannot be readily disiocated and therefore the
head of the proximal phalanx may be excised first by cutting
it transversely at the neck with an air drill and then removing
1t piecemeal or it can be removed with the burring tooi of the
air drill.

Joint Release

Adequate release of the joint is essential for good resuits. If
the jcint is severely contracted, it may be released by remov-
ing bone from the proximal and middle phalanges. If this is
inadeqguate, the palmar plate and ccilateral ligaments may be
incised at their proximal insertion, However, the collateral
ligaments should be reattached in a lengthened position
passing the sutures through small drill holes {1mm) made in
the dorsal aspect of the neck of the proximal phalanx {Fig. 10).

Fig. 10: Technique for reattachment of the coliateral igament of the proxmat in-
erphaiangeal joimt ja the neck of the proximal phaianx passwg -0 Dacroe
sutisres through twa one milimeter driff hoiles made n the dorsal aspect of the
meck af the proximal phalanx.

A radial collateral ligament can be reconstructed in certain
cases requiring correction of ulnar deviation or cases of in-
creased radial instability as in the index finger. A distally
based fiap made of the radial collateral and accessory col-
lateral ligaments is prepared. The flap is attached through a
smati drili hole to the radial aspect of the neck of the prox.
imal phalanx, using nonabsorbable sutures. This procedure
seems to timit flexion of the proximal interphaiangeal joint
slightly but can be important in the cases mentioned earlier.



Bone Preparation

After resecting the head of the proximal phalanx at the
metaphyseal fiare with a rengeur or on a side cutting bur. the
intramedullary canal is prepared to receive the implant stem.
It's first penetrated with a thin broach, then reamed into a rec-
tangular shape to accept the implant sterm with an air drill
and smooth |eader paint bur. The intramedullary canal of the
middle phalanx is prepared in a similar fashion. The base of
the middle phalanx is usualiy not resected except in cases of
severe joint contracture as mentioned above; osteophytes
are trimmed if present.

Implant Section and Insertion

Using the sizing set, the largest acceptable implant is
selected (sizes Q through 4 and most often size 1). The
midsection of the implant should seat well against the adja-
cent surfaces of the phalanges. With the joint in extension,
there must be no impingement of the imptant midsection by
the bone ends; if this fit is not ideal there should be addi-
tional bone resection and/or soft tissue release. The bone
ends should be smoothened to avoid sharp edges that coulid
cut into the imptant.

Prior to the insertion of the selected implant, the required
sutures are placed in the drilli holes made in the proximai
phalanx for recanstruction of the collateral ligament system
and, in the base of the middle phalanx for reconstruction of
the central tenden.

Foliowing wound irrigationwith saline, the implant is inserted
in a similar fashion as that described for the metacar-
pophalangeal joint.

Sizing Set

A reuseable sizing set containing one of each size implant is
available to assist proper size delermination during surgery.
Numerically marked and biue in color for easy identification. the
sizing set is supplied non-sterile and s not suitabie for impianta-
tion. For use. follow instructions under section. "To Clean and
Resterilize.”

Fig. 11: Technigue tor repair and reatlachment of the central slip {0 1he middle
phatanc passing a 3-0 Dacron suture through a one mflimeter doilf Hofe maae m
ihe dorsal aspec! ol the middle phatanx.
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if sectioned. the collateral ligament is firmly reattached to
the proximal phalanx using 4.0 Dacron sutures previously
passed through small drill holes in the bone, The radial col-
lateral ligament reconstruction, if used, is similarly secured
to the proximal phalanx. The tension of the repair must be
sufficient to obtain good lateral stability and alignment and
to allow passive motion of the jaint fram full extension to 90
degrees of flexion.

The halves of the incised central tendon are drawn together
and sutured to the base of the middle phalanx with a 3-0
Dacron suture previously passed through a drill hole in the
bone (Fig. 11). The suture to the bone of the centrai tendon is
especially important if the central tendeon has been
elongated, ruptured or divided. Wherever possible, tendans
or ligaments must be sutured to bone to obtain a firm fixa-
tion.

At the end of the procedure, full passive range of motion
should be present and siight traction on the joint should
show an adeguate joint space. The most common causes of
failure of extension, are. inadequate bone removal and soft
tissue release, failure to obtain proper tensicn of the central
slip and scar formation.

The skin is reapproximated with 5-0 Nyton and small silicone
rubber strips are used as drains. The hand dressing is applied
similarly as that described for the metacarpophaiangeal joint
arthroplasty.

Extensor Mechanism in
Collapse Deformities

Special consideration must be given to the extensor
mechanism in collapse deformities of the digits. Adjustment
of the unbalanced tension of the central and lateral tendons
is essential to the correction of these deformities in resection
implant arthroplasty of the proximal interphalangeal joints.
Simply stated, in swan-neck deformity the central tendon is
relatively tight as compared to the tension of the lateral ten-
dons, and in the boutonniere defarmity the central tendon is
relatively loose as compared to the tension of the lateral ten-
dons. Readjustment of the tension of these structures is im-
portant to avoid recurrence of these collapse deformities.

Swan-Neck Deformity

fn swan-neck deformity, flexor synovitis is treated first and
the hyperextension of the proximal interphalangeal joint is
corrected through readjustment of the joint system. At |east
10 degrees of flexion contracture of the proximal inter-
phalangeal joint should be obtained and associated deform.
ities of the contiguous joints should be corrected. In mild
flexible deformity in weak hands. dermadesis of the proximal
interphalangeal joint is indicated. In severe cases of swan.
neck deformity, a fusion of the joint is preferred.

The technique for implant arthropiasty in a swan-neck
deformity differs slightly from that for a nondeformed stiff
proximal interphaiangeal joint. The central tendon is
separated from the dorsalily dispiaced lateral tendons, which
are allowed to relocate paimarward, The central tendon is
step-cut transversely and dissected proximally, thereby
lengthening it {Fig. 12). After insertion of the impiant, the cut
ends of the central tendon are reapproximated with inter-
rupted sutures. with the knots burted. Qccasionally, if the
distal joint is severely flexed. it is fixed in a position of exten-
sion by an intrameduilary Kirschner wire to increase the flex-
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early postoperative period.

A medification of the Littler procedure for the treatment of
the swan-neck deformity can also be used in some moderate:
ty involved cases.

Flg. 12: Technique for a stiff swan-neck deformity. The ceniral tendon s
aeparaied from the dorsally displaced tateral tendons, which are allowed to
relocate palmanuvard. The central tendon s slep-cut transversely and dissected
proximally, thereby iengthening it. After insertion of the implant. the cut ends of
the central tendon are reapproxirmaied with intermupted sutures, with the knots
buned.

Boutonniere Deformity

In a boutonniere defarmity caused by rheumatoid arthritis,
the central tendon has usually been reiatively lengthened and
the iateral tendons are usually displaced palmarward and the
cennecting fibers stretched out. Implant arthroplasty must
be accompanied by reconstruction of the extensor
mechanism. Two methods of reconstruction have been used.
In one method the attachment of the central tendon to the
rase of the middle phalanx is repaired by suturing the

- stretched-out central tendon to the bone by means of a one
millimeter drill hole in the base of the middle phalanx (Fig.
13A). The laterai tendons are released and relocated dorsally
by suturing their connecting fibers or overlapping the fibers
if they are redundant. In the alternative technique (Matev
technique), a lateral tendon, usually the one cn the radial
side, is used to reconstruct the central tendon. attaching it to
the insertion of the central tendon. The other lateral tendon
may be reattached in a lengthened position distally (Fig.
13-B). Release of the iateral tendons may be required to cor-
rect hyperextension deformities of the distal joint if passive
flexion cannot be accompiished after reconstruction. This
reiease is usually done proximal to the insertion of the fibers
of Landsmeer's ligament by sectioning the lateral tendons
over the middle phalanx.

| -
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- Flg. 13A: The preferred method for repa of the exiensor Mechanism in bouton-
niere deformity. The lengihened ceniral lendon is advanced and the lateral ten-
dons are released and relocated dorsaily by suluring their connecling fibers.

Flg. 13B: Mateu's method of repair of the exlensor mechanism in a boutonniere
deformily. A laleral tendon, usually on the radial side. is used lo reconstruct the
centrai tendon. The ather lateral lendon is reaitached in a relatively lengihened
position distaliy.

Post-Operative Care

The type of postoperative care depends on the situation
presented,

Stiff Proximal Interphalangeal Joint

Active flexion/extension movements are started 3 to 5 days
after surgery. The ideal range of motion would be full exten-
sion to 70 degrees of flexion. A small taped on padded
aluminum splint to held the digit in extensicn is worn mainly
at night for 3 to 6 weeks after surgery depending on the
degree of extensor lag present. The splint may aiso be ap-
plied siightly to the ulnar or radial side of the darsum of the
digit to correct any associated angulatory deformity. The ex-
ercises are perfermed with a variety of devices always taking
care to support the metacarpophalangeal joint in extension.
If necessary, after 3 weeks, passive fiexion devices such as a
flexar cuff or rubber band traction from a special wrist
strap to finger nail hooks can be useful.

Swan-Neck Deformity

It is important in any of these tendon reconstructions for
swan-neck deformities to obtain a perrmanent flexion con-
tracture of the PIP jcint of at least 10 degrees. For approx-
imately 10 days the proximal interphalangeal joint is held in
10 to 20 degrees of flexion with a2 small, taped-on aluminum
splint. Active movements are then begun and encouraged,
and flexion exercises are performed while the proximal
phalanx is supported. The flexor splint is still worn on a part
time basis. After 2 weeks, gentle passive flexion exercises of
the proximal interphalangeal joint are started if necessary.
Hyperextension of the reconstructed joints must be avoided
in the first three to six weeks 50 that a slight flexion contrac-
ture will develop and correction of the hyperextension
deformity will be maintained.

Boutonniere Deformity

The proximal interphalangeal joint is maintained in exten-
sion for 3 to 6 weeks with a dorsal taped on padded
aluminum splint. The distal joint shouid be allowed to flex
freely. Active flexion/extension exercises are started from 10
to 14 days after surgery in alternation with the use of the ex-
tension splint at night: night splinting should be continued
until the joint is stable and this may require 10 weeks.

(O
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Flg. 14A: Long-standing dislocation of proximal inlerphaiangeal jount of fiftte
linger in young athlelic man. B: Koentgenogram showing exceilen! posdion ang
ioterance of implant 1 years alter surgery. C and D: Patteni recovered {ull use af
hand with excellent flexion and exiension

bacords Proessgd by CDRH Th@/mstal

Interphalangeal Joint
Indications

Degenerative or posttraumnatic disabilities when preservation

of joint motion is desired and, the following conditions are

present:

1. Destroyed and painful jeints

2. Stiffened joints in which soft tissue release alone would be
inadequate

3. There should be adequate bone, ligamentous integrity, a
potential tendon system and adequate skin and
neurovascular system.

Surgical Technique

A "Y" shaped incision is made over the distal phalanx ap-
proximately 3mm from the base of the nail (Fig. 15-A). The
skin flaps are carefully dissected as to avoid injury to the
underlying extensor tendon and the dorsal nerves and
vessels. The extensor tendon is incised transversely one cen-
timeter proximal to the distal interphalangeal joint and
carefully elevated from the bone; its distal insertion on the
distal phalanx is preserved (Fig. 15-B). The dorsal capsule is
incised transversely and the joint surfaces are exposed by
sharpiy flexing the distal phalanx. In some cases, the dorsal
half of the collateral ligaments are incised to facilitate the ex-
posure: however, these ligaments are always retained to
preserve laterai stability. With a side cutting or a rounded bur
of the air drill, enough bone is removed from the base of the
distal phalanx and the head of the middie phalanx to cbtain a
sufficient joint space to accomodate the midsection of the
implant without bony impingement as the joint is fully ex-
tanded. | ateral and paimar osteophytes or bony irreguiarities
are carefully smoothed with 2 rounded bur. The in-
tramedullary canals are penetrated first with a thin broach:
their preparation in & rectangular shape to accept the implant
stems is carefully completed with the special ieader point bur
of the air drill. The correct size implant, usually sizes 0, 1 or
2. is then selected. The cut bane ends must be smoothened.

Flg. 15: Technigue for implant arthroplasty of the disial mierphalangeal joini:
Fig. 15A: A 'Y shaped mcision is made 3 mm. from the base of the nail and the
skin flaps are efecaied preserving the underiying lendon and the dorsal nerues
and vemns.

Fig. 15B: the extensor tendon s incised iransversely one centimer proxmal to
the distal interphalangeai jomnit and carefully elevated from the bone.



Faliowing irrigation of the wound with salinBetbelpiProdesatd by C

implant stem is inserted in the intramedullary canal of the
middle phalanx with a no touch technique and atraumatic in-
struments. As the joint is flexed, and slightly distracted. the
distal stem is fitted in the distal phalanx. Perfect position of
the implant is assured by gently pushing it in position with a
.ounded instrument as the joint is in full extension. The ex-
” tensor tenden is then repaired with a Bunnel type “figure of
8" suture using 4-0 Dacron sutures inverting the knots. A few
additional 5-0 Dexon sutures are placed to complete the
reapproximation of the tendon ends. This tendon is easily
damaged and must be handled with care threughout the pro-
cedure. The skin is meticulously reapproximated with inter-
rupted 6-0 nylon sutures. Silicone strip drains are inserted
subcutaneously. Following application of a non-adherent
dressing, the distal joint is maintained in full extension with a
dorsal padded aluminum splint. Occasionally 2 small 0.035"
Kirschner wire can be carefully introduced through the distal
pulp into the flexcr tenden sheath to maintain full extension
of the distal joint during the first 2 to 3 days of postoperative
swelling: the proximal interphalangeal joint is not transgress-
ed by this fixation.

The postoperative care is similar to that of a maliet finger.
Using a dorsal haif inch padded taped on aluminum splint,
the distal joint and the proximal interphalangeal joint are
maintained in full extension for the first 2 weeks. Following
this, the distal joint only is immobilized in extension and the
proximal interphalangeal joint is allowed to flex freely. After
this time, use of the digit is resumed. Active extension and
flexion exercises are prescribed. Rough activity is not recom-
mended for these or the other finger joint arthroplasties.

Fig. 16A: Post traumaiic painful arthnitis of disial interphatangeal joint of dra
digit of a 15 year old man who desired a surgical procedure which woutd provide
mouement as well as pain relief.

Flg. 16B: Post-operaiive siltcane flexible hinged impilant resecton arihropiasty of
distal inlerphalangeal jnt. Patient has a siable. pamnfree. funciionai jami with

ange of mobion of 5% e 40° Thes method affers an alternative to arthrodesis in
selected cases.

TGCré4ET and Resterilize

The SILASTIC® Finger Joint Implant H.P. (Swanson Design}
has been sterilized.

However in the event that the impiant is contaminated prior
to use and resterilization is indicated, the following sequen-
tial steps to clean and resterilize are recommended:

1. Scrub the implant thaoroughly with a clean, soft-bristied
brush in a hot water-soap solution to remove possible
surface contaminants. {se a non-cily mild soap such
as Ivory Flakes or Ivory bar soap. Do not use synthetic
detergents or oil based soaps. as these soaps may be
absorbed and subsequently leach out to cause a tissue
reaction.

2. Rinse thoroughly with distilled water.

3. Wrap in a lint-free cloth or place on a ciean open tray, and
autociave by one of the following methods:

a. High speed instrument sterilizer - 10 minutes at 270°F
(132°Q).

b. Standard gravity sterilizer -
(121°C).

c. Prevacuum high temperature sterilizer - either 10
minutes at 270°F (132°C). or 30 minutes at 250°F
(121°C)

30 minutes at 250°F

Caution

Evidence suggests that repeated sterilization may affect the
physical characteristics of the implant. Accordingly,
resterilization in excess of three times is contraindicated.

The foregoing statement does not apply to the blue sizers
where uitimate physical properties are medically irrelevant.

NOTE: Gas sterilization is not recommended for silicone
rubber elastomers, Should this be the only available method
of sterilizaticn, it is essential to avoid inserting these im-
plants within 10 days of the gas sterilization: otherwise
severe tissue reaction might ensue from the vivo release of
ethylene oxide.

Caution

Federal {(United States) law limits this device to sale by or an
the order of a physician.



AClifiteal»Case History

This 58 year old patient with an eight year history of
Rheumatoid Arthritis had severe loss of function of the
hands. He had marked ulnar drift and subluxation of the MP
joints with extensor tendon subluxation and alsc Bouton-
niere deformity of the thumb. The patient had implant resec-
tion arthroplasty of the MP jaints of the fingers and thumb.
Postoperatively he was pain free and very pleased with his
functional and cosmetic result. He was able to return to all his
previous activities including playing the violin, which he had
nat been able to do since the onset of his disease.

Fig: A. B: Preoperative clinical views.

Fig: C, D. E, F; Postoperative clinical views. Note the good cor-
rection of the deformities and the excellent range of flexion and
extension of the digits.

Fig: G; Preoperative roentgenogram.

Fig: H: Postoperative roentgenogram showing correction of the
deformities and good tolerance of the implants.




Bibliography
VAilieu, ¥.. Dimeglio. A.. and Pech.. Les arthroplaslies des metacar-
pophalangiennes mvec implants de Swanzon dans la main rhumatismale.
Ann, Chir,, 28:873.882, 1974,

2Bocca, M., and Salvi. V.: Le endoprotesi in Sylastic di Swanson nelle lesioni
articolari di natura degeneration e traumatica. Rivi, 243-254, 1971,

Bolton. H.: Arthroplasty of the metacarpophaiangeal joints. The Hand, J. Br.
Soc. Surg. Hand, 3:131-134, 1971,

4Bouwer, S.: Silicona impiants in the hand. Acta Orthop. Belg.. 38:27-32,
1972,

5Braun, R.M.. and Chandier, J.: Quantitative results following implant ar-
throplasty of the proximal finger joints in the arthritic hand. Clin. Orthop.,
B83:135 143, 1972,

SCalenoff, L., and Stromberg, W.B.: Silicone rubber arthroplasties of the
hand, Radiology, 107:29-34, 1973,

7Carroll, R.E., and Taber. T.H.: Digital arthroplasty of the proximal inter-
phalangeal joint. J. Bone Joint Surg. 36-A:912-920, 1954.

SComtet, J.J., Monatte, J.P., and Machengud. A : Utilisation des implants de
Swanson au niveau des articulations interphalangiennes proximales dans
les sequelies de traumatisme, voiedabord—resultats—indications. Ann.
Chir,, 29:471-474, 1975,

g“Cugnlla. ... and ¥ecchini.: impiego di endoprotesi di Swanson un caso di
pseudoartrosi trapezio-metacarpale. Riv, Chir, Mano, 9:148-150. 1971,

OCunis, R.M.: Joints of the hand. In Flynn, J.E. {ed.): Hand Surgery. 2nd ed.

. Baltimore, Williams & Wilkins Co., 1975,

‘ldeSalmanca. F.E.: Artritis rheumatoide (prostesis de Swanson). Madrid,
Editarial Oteo, 1971, pp. 299-308,

'2Fiynn, J.E.: Hand Surgery. 2nd ed. Baltimore, Williams & Wilkins Ca.. 1975.

13Fowler, S.B.. and Riordan, D.C.: Surgical treatment of rheumatoid defor-
mities of the hand, J. Bone & Joint Surg. 40-A:1431-1432, 1958,

4G schwend, V.N.. and Zimmermann. J.: Analyse von 200 MCP Ar
throplastiken, Hand Chirugie. 1{no.6:) 7-14, 1973.

! Inglis. A.E.. Ranawat, C.5.. and 5traub, L.R.: Silastic prosthetic implents in
the metacarpophalangeal joint of the hand, Rev. Hosp, Special SBurg. N.Y.
1:80-87. 1971,

8/selin. F.: Les protheses articulaires des doigts, Vie Med. 34:4657.4666.
1970.

7 Jakubowski. V.S.: Silikonendoprothesen der Fingergelenke, Orthop.
Traumatol, 3(108):148-151. 1971

BmacFariand, G.B.. Jr.: Early experiences with the siticone rubber prosthesis
{Swanson) in reconstructive surgery of the rheumatoid hand, South. Med. J.

B5:113.117, 1972
Madden. J.W., and Peacock. E.E.. Jr.: Studies on the biology of coilagen

during wound healing: dynamic metsbolism of scar coilagen and remodel-

. __ing of dermal wounds, Ann. Surg.174:511.520. 1971.
20Mannerfelt, L., and Andersson, K.: Silastic arthroplasty of the metacar-

pophalangeni joints in theumnateoid arthritis (longterm results), J. Bone Joint
Surg. (Am. 1 57:484-489 1975,

2lMatey, 1.B. Silicone implantatum & kez helyreallito sebeszeteben,
Traumatclogia 14:222-223, 1971.

22Michon, J.. Delagoutte, J.P. and Jandeaux. M.: Les implants en Silastic de
Swanson en traumatologie de la main, Ann. Chir. Plast. 19:13-21. 1974,

23millender, L.H., Malebuff. E.A_. Hawkins, R.B., and Ennis A_: Infection atter
silicone prosthetic arthroplasty in the hand. J. Bone Joint Surg. (Am |
57:825-829 1975,

24m|lesi, H.: Widerherstellung der Fingergelenksfunktion durch Silikon-
gummi-interponste nach Swanson. Chir. Plast. Allem. 1:157-165. 1972,

?'BMoberg‘ E.: Dressings, sphints and posloperative care in hand surgery. Surg.
Clin. Marth Am. 44:941-949, 1964,

Pech. J.: Les arthroplasties des matacarpo-phalangiennes avec impiants de
Swanson dans la main rheumatismale, Universite de Mantpellier. France,
June 1974,

Records Processed by CDRH DID on 3/31/2023

27Rhodes. .. Jeffs. 1.V., and Scott, J T Experience with Silastic prosthesis in
rheumatold hands, Ann. Rheum. Dis. 31:103-108, 1972,

285yraub. L.R.: The rheumatoid hand. Clin. Orhopt. £ Rel. Res. 15:127-138.
1953,

295 wanaon, A.B.: The need for early treatment of the rheumnatcid hand. J.
Mich, State Med. Soc. 60:348-351, 1961.

Swansan, A.B.: Improving end-bearing cheracteristics of lower-extremity
amputation stumps. New Yotk University Pos-Graduate Medical Scheol.
inter-Clin. Inform. Bull. 5:1-7. 196€6.

Swansan. A.B.. A flexible implant for repiacement of arthritic or destroyed
joints in the hand, New York University Post-Graduate Medical School. Inter-
Clin. Inform. Bull. 6:16-19. 1966,

Swanson. A.B.: Silicone rubber implants for replacement of arthritic or
destroyed joints in the hand. Surg. Clin. N. Amer, 48:1113-1127. 1968,
335wanson. A.B.: Finger joint replacement by silicone rubber implants and
the concept of implant fixation by encapauiation. International Workshop an

Artificial Finger Joints, Ann. Rheum. Dis. (Suppl.) 28:47-55, 1969.
Swanson. A.B.: Arthropiasty in traumatic arthritic joints in the hand. Qr-
thop. Clin, N. Ameri. 1:285.298, 1970.

355wanson, A.B.: Flexible implant arthroplasty for arthritic finger joints - ra-
ticnale. technique and results of treatment. J. Bone Joint Surg. 54-A:
435.455, 1972

365wanson, A.B.: Disabling arthritis at the base of the thumb - treatment by
resection of the trapezium and flexible (silicone) imlam arthroplasty. J.
Bone Joint Surg. 54-A:456-471, 1972,

Swanson. A.B.: Flexible Impiant Resection Arthroplasty in the Hand and Ex-
tremities. St. Louis, 1973, The C.V. Mosby Co.

Swanson, A_B. lmplant resection arthroplasty of the proximal inter-
phalangeal joint. Orthop. Clin, N. Amer. 4:1007-1029. 1973,

Swanson, A.B., Meester, W.D.. deGroot Swansan, ., Rangaswamy, L. and
Schut, G.E.D.: Durability of silicane implants—an in vivo study. Orthap,
Clin, M, Amer, 4:1097-1112, 1973,

45anson, A.B.: Flexible implant arthraplasty 1n the hand. Clin. Plast. Surg.
3:141-157, 1976,

41 Swanson, A.B.. deGrooct Swanson, G Disabling osteaarthritis in the hand

and its treatment. Symposium on Ostecarthritis. St. Louis, The C.V. Mosby
Co., 196-232, 1976,
Swanson. AB. deGroot Swanson, G, and Leonard J.:. Postoperative
rehabilitation program in flexible implant arthroptasty of the digits.
Rehabilitation of the Hand, Hunter. J.M., Schneider, L.H.. Mackin. E.J. and
Bell. J.A., editars, St. Louis, The C.¥. Mosby Co., 1978, PP. 477-495.

Iguanson, AB., deGroot Swanson. (.. Flexible implant Resection Ar-
throplasty: a Method For Reconstruction of Small Joints in the Extremities.
The American Academy of Orthopedic Surgeons Instzuctional Course Lec-
tures, St. Louis. 1978, The C.V. Mosby Co.. Yol 27:27-60,

Swanson, A_B.: How | Do lt—Flexible impiant Arthroplasty of the Proximal
Interphalangeal Joint of the Fingers. Ann. Plast. Surg. 3:346-354. 1979,
43Swanson. A.B.: Reconstructive Surgery in the Arthritic Hand and Foot.
Clinical Symposia, New Jersey, CIBA Pharmaceutical Co., Yol 31, Mo, 6,

1979,

4BTalcott, T.D.. Stark, F.O., Braley. S.A., Frisch, E.E. The Selection of
Silicones For Reconstructive Surgery, Paper Presented At The Sixth interna-
tional Biomaterials Symposium, Clemson University, April 20-24. 1974, In
Press.

#TTubiana, R., Achach. P.. and Rousso, M_: Les arthraplasties par implants €n
silicona au miveau de {a main. Chirurgie, 96:1000-1004, 1970

“BWeigen_ M., and Gronert, H.J).: Silicon-Kautschuk in der Handchirurgie,
Arch. Orthop. Unfall-Chir.. 73:189.200. 1972,

49Wessinghage. D.: Der Fingergelenksersatz als funktionsbessernde
Massnahme. Physikal. Med. Rehab., 7{nc, 14): 209-211, 1973,



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023

DOW CORNING

PHOW 4 el e,

P.0. Box 100 Arlington, TN 38002

WRIGHT

901-867-9971

i

vk



Records Processed by CDRH DID on 3/31/2023

Appendix D
Drawing




Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023

ACCELERATED FLEX TESTING OF
MDX-4-4515 AND SUTTER PEHT-40

SILICONE ELASTOMERS

By: Jim Christensen
Sutter Biomedical

August, 1981
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ABRASION TESTING OF
MDX-4-4515, DOW HP, AND SUTTER PEHT-40

SILICONE ELASTOMERS

By: Jim Christensen
Sutter Biomedical
August, 1981
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SHEAR TESTING OF

MDX-4-4515, DOW HP, AND SUTTER PEHT-40

SILICONE ELASTOMERS

By: Jim Christensen
Sutter Biomedical
August, 1981
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DEPARTMENT OF HEALTH & HUMAN SERVICES

o,
Rockvile MD 20857

- RFT-TF

IMPORTANT PREDISCLOSURE NOTIFICATION (PDN)
REPLY REQUIRED WITHIN FIVE DAYS OF RECEIPT

Attn: Manager, Regulatory Affairs In reply to: F9741315
9425 Chesapeake Dr.

San Diego, CA 92123

619-569-8148

The Food and Drug Administration (FDA) has received a Freedom of Information request for a copy of your Premarket
Notification (510(k}) submission(s) K931588, k943354

Enclosed is a copy of the letter of request and a copy of your 510(k) submission(s) in order to provide you with
opportunity to review the records prior to their release. You may indicate whether any information should not be
released because it is exempt from disclosure under the Freedom of Information Act. Please see Attachment A for the
types of information that may be deleted from your records prior to disclosure. This Predisclosure Notification (PDN) is
required by Executive Order 12600 (June 23, 1987) and by FDA's Public Information Regulation (21 CFR 20.61). A
claim of confidentiality must be justified and is subject to the False Reports to Government Act (18 USC 1001).

The FDA Regulation provides you with 5 working days after you receive this letter in which to respond. If we do not
receive a response from you, we will release the records following review of the 510(k)(s) by this office. If you need
additional time to review the 510(k)(s), please endorse below and fax response to (301) 594-4792 Mail any written

response to:
Freedom of Information Staff, HFZ-82
Center for Devices and Radiological Health, FDA
2094 Gaither Road
Rockville, Maryland 20850

If FDA disagrees With any statement you make relating to deletions of confidential material we will notify you by
separate letter. You will then have 5 days from receipt of that letter to file suit in court to prevent FDA from releasing
the records.. As the FDA Regulation requires, we are also notifying the individual who submitted the request for your
records that you hawve received this notice.

[ HAVE RECEIVED THE PDN AS NOTED ABOVE AND I WISH TO REQUEST AN EXTENSION NOT TO

EXCEED TWO WEEKS. A REDACTED COPY OF THE 510(k) SUBMISSION(s) WILL BE MAILED TO YOUR
OFFICE NO LATER THAN . .

I HAVE RECEIVED THE PDN AS NOTED ABOVE AND HAVE DETERMINED THERE IS NO TRADE
SECRET OR CONFIDENTIAL COMMERCIAL INFORMATION IN THE SUBMISSION. THE 510{k)

SUBMISSION MAY BE RELEASED IN ITS ENTIRETY. < W
SIGNED M ]

Sincerely

Hon (- )
Freedom of Informafion Staff

(Office of Systems Manapgement

Center for Devices and Radiological Health 4/
Food and Drup Administration

Attachments

..
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MAR | 0 1994 Food and Drug Administation

1390 Piccard Drive
Rockvilla MD 20850

Ms. Louise M. Focht
pirector Quality Assurance
Sutter Corporation

9425 Chesapeake Drive

San Dieqo, California 92123

b19- 6LaT7-37¢68

Re: K931588
Sutter Proximal Interphalangeal Joint
Regulatory Class: II
Dated: March 29, 1993
Received: March 31, 1993

Dear Ms. Focht:

We have reviewed your Section 510(k} nctification of intent to
market the device referenced above and we have determined the
device is substantially equivalent toc devices marketed in
interstate commerce prior to May 28, 1976, the enactment date
of the Medical Device Amendments. You may, therefore, market
the device, subject to the general controls provisions of the
Federal Food, Drug, and Cosmetic Act (Act). The general
controls provisions of the Act include requirements for
registration, listing of devices, good manufacturing practice,
and labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class II
{(Special Controls) or class III (Premarket Approval) it may be
subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Requlations, Title 21, Parts 800 to 895. In addition,
the Foeod and Drug Administration (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
the Radiation Control for Health and Safety Act of 1968, or
other Federal Laws or Requlations.

This letter immediately will allow you to begin marketing your
device as described. An FDA finding of substantial !
equivalence of your device to a legally marketed predicate
device results in a classification for your device and permits
your device to proceed to the market, but it does not mean

that FDA approves your device. Therefore, you may not promote -

or in any way represent your device or its labeling as being
approved by FDA. If you desire specific advice on the

9.
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Page 2 ~ Ms. Louise M. Focht

labeling for your device, please contact the Office of
Compliance, Promotion and Advertising Policy Staff (HFZ-326)
at (301) 594-4639. Other general information on your
responsibilities under the Act, may be obtained from the _
Division of Small Manufacturers Assistance at their toll free
number (800) 638-2041 or at (301) 443-6597.

Sincerely yyours,

Paul R. Beninger, M.D.

Director

Division of General and
Restcrative Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

P
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DO NOT REMOVE THIS ROUTE SLip!!!!

XK-93-1588 4/16/93 ¢ ,IDJY/(/

FROHN: [LETTER DATE |LOGIN DATE |DUE DATE
SUTTER CORPORA' ION | 03/29,/93 | 03/31,93 | 06/25/93
ATTN: LOUISE M FOCHT | mmmmmmmmm e e
942% CHESAPEAK DRIVE | TYPE OF DOCUMENT: CONTROL #

SAN DIEGO, CA 92123 f m e e

|

| 510 (k) { K931588
|
PHONE NO: 619-569-8148 |
|

SHORT NAME: & TTER ESTABLISHMENT NO: 2028601
________________________________________________________________ |
TO: |CONT. CONF.: ? g
ODE/DMC | STATUS : R |
| REV PANEL : OR |
| PAN/PROD CODE{S): OR/ / / |
SUBJECT:
SUTTER PFOXIM;L INTERPHALANGEAL JOINT
DECISION: | RQST INFO DATE: / / | INFO DUE DATE / /
DECISION DATE: / 7/ t DATE: /S [ DATE J /
] DATE: / / | DATE /S /
MAR | O 1994 | DATE: / / | DATE /S /
| DATE: /7 | DATE: / /
| DATE: ,/ / 1 DATE: / /
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5:9 DEPARTMENT OF HEALTH & HUMAN ERVICES Public Health Service
'% 3 .
e Memorandum

‘\.\_,x' Date : :
Fram REVIEWER(S) - NAME(S) W ‘ﬂ Mﬂvr—
Subject 510(k) NO;I‘IFICA'I'ION K 9_3/5 F ? :

To THE RECQRD

It is my recommendation that the subjegt 510(k) Nothicatioﬁ:

Zg (A) 1s substantially equivalent to marketed devices.
(8}

Requires premarket approvai. NOT substantially
equivalent to. marketed devices. -

(C) Requires mere data.

—————

(D) Other (e.g., exempt by regulation, not a -device,:
duplicate; etec.) o

Additional Comments:
Is this device subject to Post_;markeﬁ .Surveillanqe?' Yesj No m
This 510(k) contains: (check appropriate b;x(esij'.

EE? AZSlO(k) summary of aafeﬁ} and effectiveness, or

[:] A 510(k} atatement that safety and effectiveness information
will be made available :

[:] The required certification.aﬁd‘summnry for class III devices .
13

The submitter requests under o . Predicate Product Code w/panel
21 CFR  B807.95:% and class: -
Ng Comfidentiality I M
L/ Confidentiality for 90 days. Additional Product Code(a)

) w/Panel (optional):
Continued Confidentiality
exceeding 30 days

REVIEW: M
: (BRANCH CHIEF)

s FINAL REVIEW: ) \
For- (DIVISION DIRECTOR)

e ADY) sy 4

BRANCH CODE} 7. (DATE)

.3//6/ (9. 1

*DOES NOT APPLY TO ANY "SE" DECISIONS Reviged 11/18/91
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510(k) “SUBSTANTIAL EQUIVALENCE"

DECISION-MAKING PROCESS (DETAILED)

Do the DUTcranons Altex tive Tutesdod
Therapewtbe/Dinguastic/cte.

Yes
Effect (i Deciding, May =Kot Subctantially
Comsider Impnct sx Salety sod Equivalent®
Elffectivencas)?*~ Determination
No
Descriptive Infarmation Dorioe Has Sarmc Imtonded = New Devic: Has New ~———e ()
showt New or Marketed Use and May be *Substantially |/ Untonded Use
Device Requested Equivalont™
as Necded
Doex New Device Have Same o Da the New Charncteriitha v
Tecimelegionl Chmrncteristics, b Ralse New Types of Safety or ~ O
e.g., Design, Malcrisls, eic.? Eff ectivences Questious?++
No
)
Are the Do Ancepted Schendific Methods
-~ Characteristics Precise Enoagh Exist Tor Asseming Effects of —
: te Ensnre Equivalence? the New Characteristics? Na
ok el ) '
o= 2
No Are Perfermance Data Avallable Age Performamce Data Avallshie pjq
ta Assess Equivalonce?e** to Assesy Effects of New
~ Charscterfstles?**
Yes
Yes
Performence Performance
Dwia e Duata
Resulred Required
I—Mommnm T o] O Perfer ij
Equivelence? es Yes Equivalenoe?
Mo _ No ¢
[}

510(k) submissions compare ocw devices to marketed devices. FDA requests additional infosmatioa if the rdzlmnshlp

between marketed and *predicate” (pre-Amendmeats or reclassified post-Amendments) devices is undcar.

** ‘Fhis dccmon is normally based on ducnptm: infocmation aloae, but limitcd testing ml’ormatndﬁ s sometintes required.

e

“** Data may bein the 5 10(k), othcr 510{k}s, the Center's dasstﬂcauan files, or the literature.

N

L ~
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REVIEWER: DIVISION/BRANCH:

TRADE NAME: 'SV“_'I;YL TP Jr. coimon name:  Comsmeaimes Prger , Porymert

PRODUCT TO WHICH COMPARED: K 80 2342 K8 ?OQOOJ Peamennmeniy
(510(k) NUMBER IF KNOWN) Swapson ' Siasme  Anéevt

y/(id

Page - 1 .

nSUBSTANTIAL EQUIVALENGE" (5E) DECISION MAKING DOCUMENTATION

D6rD/ 62 DR

1S PRODUCT A DEVICE?
DEVICE SUBJECT TO 510(k)?

SAME INDICATYON STATEMENT?

DO DIFFERENCES ALTER THE EFFECT

OR RAISE NEW ISSUES OF SAFETY OR

- EFFECTIVENESS?.

10,

- SAME TECHNOLOGICAL CHARACTERISTICS?

'COULD THE NEW CHARACTERIS‘IICS AFFECT

SAFETY OR EFFKCTIVENESS?

DESCRIPTIVE CHARACTERISTICS PRECISE
ENOUGH?

NEW TYPES -OF SAFETY OR EFFECTIVENESS
QUESTIONS?

ACCEPTED SCIENTIPIC METHODS EXISI? -

PERFORMANCE DATA AVAILABLE?

DATA DEMONSTRATE EQUIVALENCE? -

YES I (NO)

P

x4

—

1

- IF RO STOP

- IF NO STOP

- IF YES GO TO 3

. zpvessor A\

- {F YES GO TO 7

A

- IF YES GO TO 8"

IF NO GG TO
IF YES STOF

7

- IF YES STOP &
- IF NO STOP —& :

- IF NO REQUEST DATA

m IN ADDITION TO COHPLETI.HG PAGE TWO, "YES™ RESPONSES TO QUESTIONS 4, 6, 8, AND

11, AND EVERY "NO" RESPONSE REQUIRES AN EXPLANATION ON PAGE THREE AND/OR FOUR

g

'
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B0ty
MEMO RECORD DATE: iéfu—”w’”

FROM: M.N. MELKERSON, Engineer Center/Office: CDRH/ODE
TO: Flle Division/Branch: DGRD/ORDB

Document Number: K931588
Common Name: Proximal InterPhalangeal (PIP) Joint Prosthesis,
Finger & Toe
Trade Rame:
Classifications: 1) 21 CFR 888.3230, Finger Jt. Polymer
constrained Prosthesis
Class: II

Product Codes: KYJ: Findger
Products To Which Compared:

Preamendments Dow Corning Wright {Wright Medical), Swanson Silastic
Jt. Spacers for metacarpal phalangeal (MCP) , proximal
interphalangeal (PIP), and distal interphalangeal (DIP) joints of
fingers

K802342 and K870200, Sutter, Medical grade silicone (PEHT 400
series) Jt. Spacers for MCP and PIP joints of fingers

Cocntact Person: Louise M. Focht, Director of Quality Assurance
(619) 569-8148, ext. 2213

summary:

This 510(k) original dated 3/29/93, received on 3/31/93
and assigned on 3/4/94 was reviewed for a SE or NSE
recommendation.

Recaommendation:
I recommend that this 510(k) be found SE.
Basis of Recommendation:

INTENDED USE: Intended for total joint arthroplasty of the PIP
joint of fingers for clinical indications of
Rheumatoid arthritis (RA), Ostecarthritis (OA),
Ankylosed ijoints or those with limited range of
motion which have not responded to conservative
treatment, Nonfunctional joint due to inadequate
body aligmment and joint space which cannot be
restored by soft tissue reconstruction alone, and
Destroyed articular surfaces.

DEVICE DESCRIPTION:

A constrained, flexible hinge design, joint space made out of a
medical grade silicone elastomer (PEHT 400 series) with or without
medical grade polyester mesh or fibers for reinforcement, sutures
for temporarily securing the implant, and polyester mesh or velour

1 4
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2

surfaces to provide stabilization through tissue ingrowth. These
design features are identical to the predicate Sutter MCP. The PIP
implants will be offered in 6 sizes (i.e., 10, 20, 30, 40, 50, and
60) .

Is the device life-supporting or life sustaining? no

Ts the device implanted (short-term or long-term)? long-term
Does the device design use software? no

Is the device sterile? Yes

Ts the device for single use? Yes

Is the device for home use or prescription use? Restricted to use
by physicians.

Does the device contain drug or biological product as a component?
- no

Is this device a kit? no

MATERIALS:

1. IF THE ANSWER TO QUESTION 1 IS NO, EXPLAIN WHY THE PRODUCT IS
NOT A DEVICE. - Product is a device.

2. IF THE ANSWER TO QUESTION 2 IS NO, EXPLAIN WHY THE DEVICE IS
NOT SUBJECT TO 510{K). - Is subject to 510(k).

3. IF THE ANSWER TO QUESTION 3 IS NO, EXPLAIN HOW THE NEW
INDICATION DIFFERS FROM THE PREDICATE DEVICE'S INDICATION. -
Same intended use and clinical indications.

4, IF THE ANSWER TO QUESTION 4 IS YES OR NO, EXPLAIN WHY THERE
I1S/IS NOT A NEW EFFECT OR SAFETY OR EFFECTIVENESS ISSUE. — N/A

5. DESCRIBE THE NEW

6. IF THE ANSWER TO QUESTION 6 IS YES OR NO, EXPLAIN HOW THE NEW
CHARACTERISTICS COULD/COULD NOT AFFECT SAFETY CR
EFFECTIVENESS. — No, the modifications to the dimensions and

T4



Records Processed by CDRH DID on 3/31/2023

3

stem are slight (i.e., less of taper, thus greater cross-—
sectional areas) and should not adverse effect the mechanical
properties of the device. The modifications did not change

ratios of dimensions.

7. IF THE ANSWER TO QUESTION 7 IS NO, EXPLAIN HOW THE DESCRIPTIVE
CHARACTERISTICS ARE NOT PRECISE ENOUGH. ~ Yes, the sponsor
supplied drawings with dimensions allowing for the comparison
to predicates dimensions and geometry.

8. IF THE ANSWER TO QUESTION 8 IS YES OR NO, EXPLAIN THE NEW
TYPES OF SAFETY OR EFFECTIVENESS QUESTIONS RAISED OR WHY THE
QUESTIONS ARE NOT NEW. —~ N/A

9. IF THE ANSWER TO QUESTION 9 IS NO, EXPLAIN WHY THE EXISTING
SCIENTIFIC METHODS CAN NOT BE USED. - N/A

.10. IF THE ANSWER TO QUESTION 10 IS NO, EXPLAIN WHAT PERFORMANCE
: DATA IS NEEDED. - N/A ‘

g
-

11. IF THE ANSWER TO QUESTICN 11 IS YES OR NO, EXPLAIN HOW THE
PERFORMANCE DATA DEMONSTRATES THAT THE DEVICE IS/IS NOT
SUBSTANTIALLY EQUIVALENT. -~ N/A

The following additional information also provides the basis for my
recommendation:

LABELING: Provided Adeguate labeling.
STERILIZATION:

Device is supplied sterile. Radiation : gamma, Radiation
source: Cobalt 60, Minimum and maximum: M
Sterility wvalldation method: AAMI Me ' -

performad using AAMI Method 3B, Statement whether pyrogen-free and
method used to make that determination: There is no claim of being

pyrogen—free.
RESPONSE: The sponsor supplied the omitted information.

Device may be resterilized as described in labeling. Identified
the cycle parameters (Did not specify cycle type: gravity or
vacuum ??77?): 270° F (132* C) for 15 - 20 minutes (fast cycle) or
at 252° F (121° C) for 35-40 minutes (standard cycle), SAL: 777,
Sterility validation Method ?722??, Statement whether pyrogen-free
and method to make that determination

RESPONSE: Sponsor removed all recommendations for resterilization
either by steam or ETO.

f(?,%
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Sterilizarion:

Thasa implants are provided sserile in an undamaged package.

Warning: If either the implant or the package appears damaged, or if sterility is questiuned for any reason
the tmplan: should not be used. Resterilization of this product is not recommended.

STERILITY INFORMATION FOR NON-STERILE DEVICES THA'T MUST BE STERTL.IZED FRIOR
TOUSE

STERILITY INFORMATION, S1ZER (Lhe sizer is used as a trial)

ETHYLENE OXIDE GAS STERILIZATION METHOD. (abeling is baing changed 1 not recommend
cihylene oxide gas sterilization, see belnw)

L Temperarure 54vC  £1°C

2. Humidity 0%  £10%

3 Gas concentrations 6 7 psip of 12/38 Ethylene Oxide/dichlorodifuoromethane.
4. Exposure time 4 hours

5. Aeration cycle 18 hours

STEAM STERILIZATION METEQD

1. Cycle Standard Gravity
2. Temperatre 250°F (121°C)
3. Exposure time 35-40 min.

1. Cycle Prevacuum

2. Tcmperature 270°F (132°C)
3, Exposure tine 15-20 mixz.

Labeling for trials is being changed from:

Stertlization:

Instruments and sizers may be sterilized using either steam or ethylenc oxide gas. Ethylane oxide gay is not
recommended for silicone eiastomer because of the aeration time aecessary o dissipate the absorbed

sterilant from the silicone elastorcr.

Labeling for trials is being changed to:

Starilizazion:

Instruments and zizers may be sterilized using stearn. Ethylene nxide gas is not recommended for sillcone 9

elastomer because of the geration tims necessary io dissipate the absorbed sterilant from the silicone
clastomer. The product may be resterilized using an autoclave by one of the following methods: Standard

K L 1
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gravity sterilization at 250° F (131° C) for 35-40 smin, or prevacuwn sterilization ar 270° F(132° C)
Jor 15-20 min.

Since the submission of this 510 (i) I have been obtaininy the guidances via the Flash FAX. T have found
them to be very helpful in the preparation of our 510 (k} applicativns.

Please let me know if | may clarify any of the information provided.
Sinvcrely,

p%wq N Ak

Louise M. Focht

Directer of Regulotory Affoirs
619-569 8148x 2213
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CRTHOPEDIC 510¢k) sumMIssIoN CHECKLIST

« 431588
Sponsar: §Uﬁm (O'L'ﬁ-_

Based on the draft Orthepedie  510¢k) Guidance Document, the information checked in the "'  column
Ismiesing and must ba addressed before the review can begin, ‘

ition, R

t
MANUFACTURER [DENTEFICATION 0
DEVICE IDENTIFICATION O
PROPOSED REGULATORY CLASS, 0
INTEXDED USE g
DEVICE DESCRIPTION 0
MATERIALS c
LABELTNG ] )
TESTING OR  OTHER ADDITITONAL TNFORMATION 0
CLINTCAL DATA |
STERILITY INFORMATION a
PACKAGING DESCRIPTION 0
SUBSTANTIAL EQUIVALENCE [NFORMAT 10N a |
ST0Ck) sUMMARY OR  STATEMENT | 0o !

These are the bacic elementy thatmust be addressed before COE  will begin a comprehensive review of the -
510¢k). ALt applfcabletopi'cscmttined in the 510¢k) guidance must be addregsed insufficientetaiits enshie

Recommendation; proceed with a comprehensive review of the document
O {ssuew modified K-0R-3.A1  letter

Reviewed by: a M C(/L/;t""/) /S/J'

Date: f{t\”‘) 3
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'DEPARTMENT OF HEALTH AND . HUMAN SERVICES Public Health Service

~ rood and Drug Adminis.ration
Center for Deviges anc
Radiclogical Eealth
office of Davice Evaluvation
Document Mail Center HFE-~AQ1}
1390 Plccard Drive
Rockville, Maryland 21850

APRIL 16, 1993

SUTTER CORPORATION 510(k) Number: K931588

ATTN: LOUISE M. FCCHT Received: 03-31-93

9425 CHESAPEAKE DRIVE Product: SUTTER PROXIMAL

SAN DIEGO, CA 92123 : INTERPHALANGEAL
JOINT

Ve have received the Premarket Notification you submitted in accordance
vith Section 510(k) of the Pederal 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. Ve
will notify you vhen the processing of your premarket notification has been
completed or if any additional information is required.

The Safe Medical Devices Act of 1990 (SMDA), signed on Novenber 28, states
that you may not place this device into commercial distribution until you
recaive a letter from FDA alloving you to do so. As in the past, we intend

.~ to complete our review as quickly as possible. Generally we do so within

50 days. However, the complexity of a submisslon or a requirement for

additional information may occasionally cause the reviewv to extend beyond

90 days. Thus, if you have not received a written decision or been

contacted within 90 days of our recelpt date, you may want to check with FDA

to determine the status of your submission.

In addition, the SMDA requires all persons submitting a premarket

notification submission to include either (1)} a summary of the safety and
effactiveness information in the premarket notification submission upon

vhich an equivalence-determination could be based (51C(k) summary), OR

(2) a statement that safety and effectiveness information will be made
available to interested persons upon request (510(k) statement). Safety aid
affectiveness information refers to information in the premarket notification
submission, including adverse safety and effectiveness informatiom, that is
relevant to an assessment of substantial equivalence. The information could be
descriptive informatien about the new and predicate device(s), or performance
or clinical testing information. We cannot iggue a final decision on youl S10{k)
unless you comply with this requirement.

Although FDA ackaowledges that the law provides the 510(k} submitter an

alternative, FDA encourages manufacturers to provide a 510(k) statement t<

FDA and to make their safety and effectiveness information available ro

the public, excliding confidential manufacturing process information, in :
lieu of submitting a 510(k) summary 1o the agency until FDA promulgates

a regulation on the content and format of 510(k) summaries. Since the lav /‘é}

« i

ey
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requires that FDA must make the 510(k) summary, OI the source of information
referred to in the 510(k) statement, publicly available vithin 30 days of
making a substantial equivalence determination, we advise you that ve may 1o
longer honor any request for extended confidentiality under 21 CFR 807.95.

Additionally, tha new legislation also requires any person who asserts that
a device is subsctantially equivalent to a class IIT device to (1) certify
that he or she bas conducted a reasonable search of all information known,
or otherwlse available, about the generic type of device, AND (2) provide
a summary description of the types of safety and effectiveness problems
associated with the type of device and a citation to the literature, Or
other sources of information, upon vhich they have based the description
{class III summary and certification). The description should be
sufficiently comprehensive to demonstrate that an applicant is fully
avare of the types of problems to vhich the device is susceptible. If
you have not provided this class 1TT summary and certification in your
premarket notification, please provide it as soon &s possiblg. Ve

cannot complete the review of your submission until you do so.

Purthermore, the nev legislatilon, section 522(a)(1l), of the Act, states
that if your device is a permanent implant the failure of wvhich may cause
death, you may be subject to required postmarket survelllance. If the
premarket notifization for your device was originally received on or after
November 8, 1991, is subsequently found to be substantially equivalent to
an Aneurysm Clip, Annuloplasty Ring, Artificial BEmbolization Device,

__ Automatic Implanted cardioverter Defibrillator System, Cardiovascular
Intravascular Filter, Cardiovascular Permanent Pacemaker Electrode (Lead),
Central Nervous System Fluid Shunt, Coronary Yascular Stent, Implantable
Pacemaker Pulse Generator, Implanted Diaphragmatic/Phrenic Nerve
Stimulator, Intracardiac Patch or Pledget, Intravascular Occluding
Catheter, Replacement Heart Valve, Total Artificial Heart, Tracheal
Prosthesis, Vascular Graft Prosthesis (less than 6 mm diameter), Vascular
Graft Prosthesis (6 mm or greater diameter), Vena Cava Clip, or Ventricular
Aseist Device - Implant, you vill be subject to the required postmarket
surveillance and so notifiled of this determination in your substantially
equivalent letter. (Some of the above iisted types of devices may Tequire
a premarket approval application). This list 1s subject to change without
notification. If you have any questions as to whether or not your device
‘may be subject to postmarket surveillance or about this program, please
contact the Postmarket Surveillance Studies Branch at (301) 227-8006.

Please note that the SMDA may have additional requirements affecting
your device. You will be informed of these requirements as they become
effective.

N

Please remember that all correspondence e~ncerning your submission MUST
sent to the Document Mail Center (AFZ-401; at the above let+terhead addres:.
Correspondence sent to any address other than the Document Hail Center

will not be considered as part of your official premarket notification

submission. Because of equipment and personnel limitetions we cannot acc: 2t

telefaxed materizl as part of your official premarket notification submiszion, f;,
unless specifically requested of you by an FDA official. [
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If'you-have procedural or policy questions, please contact the Division of
¢mall Mgnufacturers Assistance at (301) 443-6597 or their toll-free number
'(800) 638-2041, or contact me at {301) 427-1190.

Sincerely yours,

Marjorie Shulman ,
Supervisory Consumer Safety Officer
Premarket Notification Section
0ffice of Device Evaluation
Center for Devices and

Radiological Health
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SUTTER CORPORATION

BIOMOTION SPECIALISTS™

March 29, 1993 510¢k) Notification
Proximal Interphalangeai Joint

Food and Drug Administration o
510¢k) Document Mail Center (HFZ-401) 9 3 / f ? C?

1390 Piccard Drive ' o

Rockville, MD 20850

Sutter Corporation hereby submits a Premarket Notification Submission pursuant to Section 510(k) of the
Federal Food, Drug and Cosmetics Act and in accordance with regulations established in 21CFR807. This
submission is to notfy the Agency of cur intent to market a new device as an extension of our orthopedic
implant product line. We intend to continue producticn and distribution of our other devices.

~
L

1 DEVICE NAME: .
a, Proprietary Name - Sutter Proximal Interphalangeal Toint = o
b. Classification Name - Prosthesis, Finger and Toe ot N 3
cC. Panel Classifying Device - Orthopedic (87) = e ,\,_}
2. ESTABLISHMENT REGISTRATION NUMBER: g = ;Z.
. it}
™
Owr.lcr O;pcratnr Number 9002987 g ﬁ M
Registration Number: 2028601 <3 O
3. CLASSIFICATION UNDER SECTION 513:  Class Il
L 4. PERFORMANCE STANDARDS: N/A
R
5. REPRESENTATIVE LABELING:

Proposed labeling and draft of surgical techniques are included in Appendix A and Appendix B
respectively. The product is terminalty sterilized by gamma radiation at 25 KGy.

6. SIMILARITIES TO DEVICES IN DISTRIBUTION:

The finger implant is substantially equivalent to several silicone implants in commercial distribution both
before and after May 28, 1976. These include the Sutter PIP, Sutter MCP, and Dow Corning Wright
Swanson design implants which are used both in the Proximal Interphalangeal and Metacarpal Phalangeal
Jjoints and distal interphalangeal joints. Literature is in Appendix C.

Sutter PIP finger joint implant currently on the market consists of silicone rubber molded over an inner
layer of reinforcing mesh and polyester anchoring sutures. The stems are covered with polyester mesh to
permit infiltration of bone and fibrous tissue, Over 15 years of clinical experience with this design has
demonstrated long term functional stability. The surgical technique for the Sutter PIP prosthesis follows
the same protocol as for other flexible hinge silicone implants.

The Sutter implant is substantially equivalent in materials, design principle and intended clinical function to

Dow Corning Wright implants. The Silastic Finger Joint Implant manufactured by Dew Corning Wright is

used in the metacarpophalangeal (MP), proximal interphalangeal (PIP) and distal interphalangeal (DIP)

joints. Both the Sutter and the Dow product are fabricated of medical grade silicone and are used clinically

to maintain normal joint space and provide an acceptable range of motion . The Dow design utilizes a j 0{
single design implant for use in three different joints of the hand. The new Sutter PIP design is similar in

principal to the existing Sutter Metacarpal Phalangeal joint which has been on the market for five years.

9425 CHESAPEAKE DRIVE | SAN DIEGO. CA 92123 | (619) 569-8148 | (800) 854-2216 | FAX: (619> 279-8249
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7. SAFETY AND EFFECTIVENESS SUMMARY:

Materials used in the Sutter finger implant are the same materials and maauf; in gtl
used in imnlants including the Sutter MCP finger joint implant.
. GMP controls are in place and adhered 1o for current manefacturing o utter
ucts.

We believe the proximal interphalangeal joint implant to be safe and effective. No new technologies are
employed in the design or manufacture of the device. We believe that the device is substantially equivalent
to other Sutter implants as well as the referenced competitors' product already in commercial distribution.
We request clearance to introduce the device for distribution iz ninety days.

Sincerely,

S psaas M Ukt

Louise M. Focht

Director Quality Assurance

Sutter Corporation
£619-569-8148 x 2213

Enclosures:
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Proposed Labeling

Surgical Technique

Equivalent Product Literature

Drawing

Material properties, testing, previously approved under 510k submission
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SUTTER CORPORATION

BIOMOTION SPECIALISTS™

March 29, 1993 510(k) Notification
- Proximal Interphalangeal Joint
Food and Drug Administration
510(k) Document Mail Center (HFZ-401)
1390 Piccard Drive

Rockville, MD 20850

Sutter Corporation hereby submits a Premarket Notification Submission pursuant to Section 510(k) of the
Federal Food, Drug and Cosmetics Act and in accordance with regulations established in 21CFR807. This
submission is to notify the Agency of our intent to market a new device as an extension of our orthopedic
implant product line. We intend to continue production and distribution of our other devices.

1. DEVICE NAME:
a. Proprietary Name - Sutter Proximai Interphalangeal Joint
b. Classification Name - Prosthesis, Finger and Toe
c. Panel Classifying Device - Orthopedic (87)
2. ESTABLISHMENT REGISTRATION NUMBER:
. Owner Operator Number 9002987
* Registration Number: 2028601
3."  CLASSIFICATION UNDER SECTION 513: Class 11
4. PERFORMANCE STANDARDS: N/A
5. REPRESENTATIVE LABELING:

Proposed labeling and draft of surgical techniques are included in Appendix A and Appendix B
respectively. The product is terminally sterilized by gamma radiation at 25 KGy.

6. SIMILARITIES TO DEVICES IN DISTRIBUTION:

The finger implant is substantially equivalent to several silicone implants in commercial distribution both
before and after May 28, 1976. These include the Sutter PIP, Sutter MCP, and Dow Corning Wright
Swanson design implants which are used both in the Proximal Interphalangeal and Metacarpal Phalangeal
joints and distal interphalangeal joints. Literature is in Appendix C.

Sutter PIP finger joint implant currently on the market consists of silicone rubber molded over an inner
layer of reinforcing mesh and polyester anchoring sutures. The stems are covered with polyester mesh to
permit infiltration of bone and fibrous tissue. Over 15 years of clinical experience with this design has
demonstrated long term functional stability. The surgicai technique for the Sutter PIP prosthesis follows
the same protocol as for other flexible hinge silicone implants.

The Sutter implant is substantially equivalent in materials, design principle and intended clinical function to

Dow Corning Wright implants. The Silastic Finger Joint Implant manufactured by Dow Coming Wright is

used in the metacarpophalangeal (MP), proximal interphalangeal (PIP) and distal interphatangeal (DIP)

joints. Both the Sutter and the Dow product are fabricated of medical grade silicone and are used clinically

to maintain normal joint space and provide an acceptable range of motion . The Dow design utilizes a

single design implant for use in three different joints of the hand. The new Sutter PIP design is similar in 9
principal to the existing Sutter Metacarpal Phalangeal joint which has been on the market for five years.

9425 CHESAPEAKE DRIVE | SAN DIEGO, CA 92123 § 649) 569-8148 | (800) 854-2216 | FAX. (619) 279-8249 2@
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The hinge design of the two products is the same with slight modifications in the implant stem shape to
accommodate differences in the anatomy of the phalanges. Drawing is included in Appendix D.

7. SAFETY AND EFFECTIVENESS SUMMARY:
Materials used in the Sutter finger implant are the same materials and manuf; i cuzrentl
used in many Sutter implants including the Sutter MCP finger joint implant
controls are in place and adhered to for currefit manutacturing 0 ulter
ucts.

We believe the proximal interphalangeal joint implant to be safe and effective. No new technologies are
employed in the design or manufacture of the device. We believe that the device is substantially equivalent
to other Sutter implants as well as the referenced competitors' product already in commercial distribution.
We request clearance to introduce the device for distribution in ninety days.

Sincerely,

et M. Dot

Louise M. Focht

Director Quality Assurance
Sutter Corporation
619-569-8148 x 2213

Enclosures:
Appendix A Proposed Labeling
Appendix B Surgical Technique 9
Appendix C Equivalent Product Literature 9

Aiindix D Drawini |
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2/n0/ 44
MEMO RECORD DATE: 3/B/94 ¥ ™M
FROM: M.N. MELKERSON, Engineer Center/Office: CDRH/ODE
TO: File Division/Branch: DGRD/CRDB

Document Number:
Common Name: Proximal InterPhalangeal (PIP) Joint Prosthesis,
Finger & Toe
Trade Name: Suytie Z1ma nterphalangeal Joln
Classifications: 1) 21 CFR 888.3230, Finger
Constrained Prosthesis

Prosthesils
Jt. Polymer
Class: II

Product Codes: KYJ: Finger
Products To Which Compared:

Preamendments Dow Corning Wright (Wright Medical), Swanson Silastic
Jt. Spacers for metacarpal phalangeal (MCE) , proximal
interphalangeal (PIP), and distal interphalangeal (DIP) joints of
fingers

K802342 and K870200, Sutter, Medical grade silicone (PEHT 400
series) Jt. Spacers for MCP and PIP joints of fingers

Contact Person: Louise M. Focht, Director of Quality Assurance
(619) 569-8148, ext. 2213

Summary:

This 510(k) original dated 3/29/93, received on 3/31/93
and assigned on 3/4/94 was reviewed for a SE or NSE
recommendation.

Recommendation:
I recommend that this 5$10(k) be found SE.
Basis of Recommendation:

INTENDED USE: Intended for total joint arthroplasty of the PIP
joint of fingers for clinical indications of
Rheumatoid arthritis (RA), Osteocarthritis (0a),
Ankylosed joints or those with limited range of
motion which have not responded to conservative
treatment, Nonfunctional joint due to inadequate
body alignment and joint space which cannot be
restored by soft tissue reconstruction alone, and
Destroyed articular surfaces.
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surfaces to provide stabilizaticn through tissue ingrowth. These
design featuraes are identical to the predicate Sutter MCP. The FIP
implants will be offered in 6 sizes (i.e., 10, 20, 30, 40, 50, and

60) .

Is the device life-supporting or life sustaining? no

Is the device implanted (short-term or long~term)? long-term
Does the device design use software? no

Is the device sterlila? Yes

Is the device for single use? Yes

Is the device for home use or prescription use? Restricted to use
by physiclans.

Does the device contain drug or biclogical product as a component?
- no

Is this device a kit? no

MATERIALS:

1. IF THE ANSWER TO QUESTION 1 IS NO, EXPLAIN WHY THE PRODUCT IS
NOT A DEVICE. - Product is a device.

2. IF THE ANSWER TO QUESTION 2 IS NO, EXPLAIN WHY THE DEVICE IS
NOT SUBJECT TO 510(K). - Is subject to 510(Kk).

3. IF THE ANSWER TO QUESTION 3 IS NO, EXPLAIN HOW THE NEW
INDICATION DIFFERS FROM THE PREDICATE DEVICE'S INDICATION. -
Same intended use and clinical indications.

4. IF THE ANSWER TO QUESTION 4 IS YES OR NO, EXPLAIN WHY THERE
IS/IS NROT A NEW EFFECT OR SAFETY OR EFFECTIVENESS ISSUE. - N/A

5. IF THE ANSWER TO QUESTION 5 IS NO, DESCRIBE THE NEW
TECHNOLOGICAL CHARACTERISTICS. - Hinge design of Sutter MCP *
and PIP are identical while overall dimensions and stem of PIP
has been modified to accommodate differences in the anatomy of
the phalanges.

6. IF THE ANSWER TO QUESTION 6 IS YES OR NO, EXPLAIN HOW THE NEW

CHARACTERISTICS COULD/COULD NOT AFFECT SAFETY OR i}g{f

EFFECTIVENESS. - No, the modifications to the dimensions and

‘II
+ .
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stem are slight (i.e., less of taper, thus greater cross-
sectional areas) and should not adverse effect the mechanical
properties of the device. The modifications did not change
ratios of dimensions.

7. IF THE ANSWER TQ QUESTION 7 1S NO, EXPLAIN HOW THE DESCRIPTIVE
CHARACTERISTICS ARE NOT PRECISE ENOUGH. - Yes, the sponsor
supplied drawings with dimensions allowing for the comparison
to predicates dimensions and geometry.

8. IF THE ANSWER TO QUESTION 8 IS YES OR NO, EXPLAIN THE NEW
PYPES OF SAFETY OR EFFECTIVENESS QUESTIONS RAISED OR WHY THE
QUESTIONS ARE NOT NEW. ~ N/A

9. IF THE ANSWER TO QUESTION 9 IS NO, EXPLAIN WHY THE EXISTING
SCIENTIFIC METHODS CAN NOT BE USED. - N/A

10. IF THE ANSWER TO QUESTION 10 IS NO, EXPLAIN WHAT PERFORMANCE

DATA IS NEEDED. - N/A

11. TIF THE ANSWER TO QUESTION 11 IS YES OR NO, EXPLAIN HOW THE |

PERFORMANCE DATA DEMONSTRATES THAT THE DEVICE IS/IS5 NOT
SUBSTANTIALLY EQUIVALENT. - N/A

The following additional information also provides the basis for my
recommendation:

LABELING: Provided Adequate labeling.
STERILIZATION:

Device is supplied sterile
source:
Sterility vallda¥ionl REdthod: ' T g2 &
performed using AAMI Method 3B, Statement whether pyrogen-free and
method used toc make that determination: There is no claim of being
pyrogen—frae.

Radiation Type:

CITCR]

BE&EQHEE:"The sponsor supplied the omitted information.

Device may be resterilized as described in labeling. Identified
the cycle parameters (Did not specify cycle type: gravity or
vacuum ????): 270° F (132° C) for 15 - 20 minutes (fast cycle) or
at 252° F (121° C) for 35-40 minutes (standard cycle), SAL: 7?77,
Sterility Validation Method ????, Statement whether pyrogen—-free
and method to make that determination

: Sponsor removed all recommendations for resterilization
either by steam or ETOC.

States may be ETO sterilized but does not recommend due to aeration

P

77
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This page represents __._ whole page redaction(s).
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This page represents /L ; whole page redaction(s).
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This page represents Z j whole page redaction(s). f
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Appendix A
Proposed Labeling



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023



Records Processed by CDRH DID on 3/31/2023

Appeadix C
Equivalent product literature
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“SUTTER CORPORATION

BIOMOTION SPECIALISTS®

Sutter

» Implants

‘for the

and

Forearm
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g siPmXImal Radlus Impiant

ingrowth surface for stabtllty immediate
stabilization is possible with the anchormg_ : _

sutures. - metarcarpal co ponent Both eomponents '
\_ are fixed to bone with bone cement.

) . ' | BI stal ugmr J;]mplant

the uina is required for e:ther rheumatold

destruction or traumatic disruption. of the

distal radio-uthar joint. Construgted of

: Sitfiex™ silicone rubber, the: lmptant .

\\ | | features reinforcing mesh, external stem .
jacket for bony ingrowth, and anchoring

sutures for stabilization.

T e = =
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:pfant is for
acemer zium in cases of
carpometa_

: failed previous al and proximal mterpha’langeai
resection art. trapezium. The pros! consists of Siiflex™
g stem sizes, is

ic thber mo adi over an inner layer

f reintorcing mesh and polyester i

anchor:__ ‘sutures. The stems are covered:
- ster mesh to permit infiltration of

+silicone rubber,
":d po!yester

gr O _ -
The braided s perience ”é-:'_ti‘.ns design has’
T medtate and demonstrated long term functional stablllty

.S, Patant Number 3 593.342

long-term st
flexor_ca 'i f

':facement for the metacarpo- T

_fibrous tissue. Over 15'years of_ _

i
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Finger Joint Impiant Short Stem Distal Ulnar Implant
Catalog Trapezium Implant Catalog
Number Siza Catalog Number Size
MPIP-00 o0 Number Stze UH-10 10
MPIP-10 10 STR-10 10 UH-20 20
MPIP-20 20 STR-20 20 UH-30 kcls]
MPIP-30 3 STR-30 30 UH-40 . .
MPIP-40 40 Steor Sizer
Slzer Catalog Catalog
Number Sire STR-105 10 UH-105 10
MPIP-005 00 STR-206 20 UH-205 20
MPIP-105 10 STR 30 UH-305 .
MPIP-205 20 05 UH-405 40
MPIP-305 30 Trapezium Burr
MPIP 405 40
canig | I
Number
Finger Joint Broach TB-1 Carpometacarpal
Cataiog Implant
FRor . '
FJBR-00 00 Number Shze
FJBR-10 10 :
FJBR.20 20 Proximal Radius Implant Lyl oma
FJBRA-30 30 Catalog TMC-30 Large
FJBR-40 40 Number Size TMC-15 Replacemant Head
AH-10 10 TMC-25 Replacement Head
I 3
_ RH-30 30
Standard Stem Sizer
Trapezium Implant Catalog -
Number Shze
Cataiog AM-105 10
Number Slize
TH-10 10 RH-205 : 20
RH-305 a0
TR-20 20
TR-30 30
Sizer
Catalog
Rumber Slze _
TR-105 10 » All Sutter implants, except far the
TR-205 20 Carpometacarpal Implants, are shipped
TR-305 10 presterilized by gamma radiation.
» Sizers are not for implamation.

. Y,
SUTTER CORPORATION Sitiex 1 o rademark of Suer Comporation
BIOMOTION SPECIALISTS @

9425 CHESAPEAKE DRIVE | SAN DIEGO, CA 92123
(619) 569-8148 | FAX: (619) 279-8249 { (800) 854-2216 SUT 33 2/12/90
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Biomechanically en

Bevailed Hinge Block—
Affows anatomnical glide
of tendon

» The same surgioal
technigue as othey
silicone MCP
inplants
The surgical technique for the
Sutter MCP™ Finger Joint
Prosthesis follows the same pro-
tacol for other flexible hinge
silicone implants currently in

Distal Stem

Lo . . I, Volar Minge Atis—
use. The technique requires Provides anatomical
neither sutures for fixation balance

nor grommets for protection of

the prosthests.

Hinge Exterior—
Frevents volar impingement

.,
o,
e,

Closely Dupbcates Norma!
Ellipticai Joint Mation
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interior Hinge Radius—
Dissipates flex stresses

Hinge Block Buttress...
Provides a fuli seating
surface for bong

Proximai Stem

d for superior results.

- The offset hinge axis

arovides a Tull range
of motion

With the hinge axis in the volar
position, the Sutter MCP
Prosthesis maintains an
anatomical balance between the
flexor and extensor tendons
thereby reducing extensor lag
and providing well over 907 of
flexion, without volar impinge-
ment. This offset of the hinge
axis also creates an elliptical arc
of motion similar {o that of the
anatomical MCP joinl.



The Sutter MCP' Implant
Systemn includes a complete set
of 14 broaches, 7 implant sizers,
a double-ended MCP rasp, MCP
awl, and a customn sterilization
tray. The System also inchules
implants ranging in size from the
YO0 to size HRY {See Ordering
Information on back panel for
complete Bist of sizes and
dimensions.!

The MCP System also
includes the surgical techmgue
reference in print and video
versions. The video is available
in ¥ VHS format,

g

o

Sizers in the Sutter MCF Implant
Systern are colorcoded to
coordinate with a large oolor
marker which appears on each
implant package. This color-
codding system provides added
convenience to the ease of set
up and surgical procedure.

!




A full set of 14 custom MCP
broaches is available. Each im-
plant is supported by two
broaches, a metacarpal broach
and a phalangeal broach, for
more efficient bone
preparation. Broaches
feature two-way
cutting teeth for
quici{ér and ecaster
broaching of the
itramedullary

canal and lght-weight, formed
handles for superior procedural
management. All broaches are
color-coded to match sizers for
fast and accurate identification.

With over five years of proven
chinical performance, the Sutter
Silflex” silicone hinge has
demonstrated unmatched flexural
durability in rigorous laboratory
tests. Through machine festing,
the prosthesis has been flexed
from 0 to 90 ancd back to 0P at a
rate of 313 cycles per minute,
producing over 450,000 cycles
per day. Today. the Sutter MCP
Implant has been fdexed over
50,000,000 cycles with no wear
or tear propagation observed,
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A simple techniq

Al
o
“3

» Superior post-
surgical results—
durability and per-
formance
The new Sutter MCP* joint pro-
sthesis, constructed of Silflex™
silicone, offers post-surgical
results unavailable in any other
finger joint implant. Its bio-
mechanically engineered hinge
block delivers a full range of mo-
tion and superior durability

without the addition of grommets.

» Step One
A skin incision is made over the
necks of the metacarpal bones.
This incision can be a single
transverse mcision, or two
longitudinal incisions, one
between the second and
third metacarpals and the
other between the fourth
and fifth metacarpals.

> Siep e
A blunt dissection is performed
to expose extensor tendons and
to preserve superficial veins
ard nerves.

> Step Thres
The metacarpal head is resected
atyd the intramedullary canal 18
prepared to receive the implant
stem. This procedure may be
performed by a variety of
techniques with the most co
men being the use of a hand-
held broach or awl. An alterna-
tive is the use of power
equipment such as a small burr
or oscillating
broach head.




f

A
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» Step Four

The intramedullary canal of the
proximal phalanx is then pre-
pared in the same manner as the
metacarpal. Since resection of
the proximal phalanx is not
commonly done, preparation of
the intramedullary canal is g
usually started with an
aw], and then prepared
to receive the
implant sten.

Implant size is determined by
trial use of color-coded implant
sizers. Once the proper size is
determined, a range of mation is
performed.

r long-term results

> Step Six

After size is determined and the
mtramedullary canals have been
prepared, the implant is inserted
into the metacarpal and then the
proximal phalanx. A final range

of motion is then

performed.

step Seven

It necessary, ligament and
tendon reconstruction and align-
ment are done at this time. Then
the capsule is repaired and the
wound is closed in the usual

ndanner,

%

.

[



Records Processed by CDRH DID on 3/31/2023

Ordering Information

» The Sutter MCP™ Finger Jomt Prosthesis Sysiem

IS ECATUING LR INDO ATHONS
Psychoiogically unstable patient,

Medically compromised patient.

@  Degenerative or inflammatary joint disease

of the mctacarpophaiangeal joints.

Dislocation or subluxation of the

metacarpophalangeal joints.

#  Painful metacarpophalangeal joints with
limitation of motion.

#  Ulnar drift not correctable by soft tissus
procedure alone.

¥

Infection,
Inadequate bone stock.

Irreparable flexor and extensor apparatus.

¥ ¥ ¥ ¥ ¥

EYPLOAL DIATENSHINS

U SUIE A
. - - s EWBAST
R LR 36 - 2BVEE
R 3 - ZBRTLY
a—......___‘___*__ T aiaiviers \1;-_.’- Rl
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Description

A fiexible. intramedutlary-stemmed, one-piece implant
deveioped to help restore function ta hands disabled by
theumaltoid, degenerative or traumatic arthritis.

Designed for metacarpophaiangeal (MP), proximal inter-
. phalangeai {PIP) and distal interphalangeal (DiP) joint m-
plant arthropiasty, this medicai-grade high performance
silicone elastomer implant serves to preserve normal joint
space relationship during formation of the supportive cap-
sule. Flaxible, hinge:like construction helps maintain proper
internal joint alignment with good lateral stability and
minitnal flexion-extension restriction,

The SILASTIC® Finger Joint Implant H.P. (designed and
developed by Alfred B. Swanson, M.D.) is available in 11
sizes to adequately meet various operative requirements. A
sizing set supplied non-sterile and not suitable for implanta-
tion is available for proper size determination during surgery.

High Performance Silicone
Elastomer

The letters H.P. in the product name indicate the implant is
fabricated from medicai-grade high performance silicene
elastomer. This elastomer shows greater resistance to tear
propagation than conventional silicone rubber.%¢

implant Design

The rnid-section has been designed to flex easily while at the
same time maintaining vertical stability. This load
‘distributing flexible hinge in the mid-section of the implant
acts as both a spacer and a flexibie hinge mechanism. The
abpsance of stress concentration during repeated flex loading
contributes to the tolerance of the implant by the host and to
the durability of the impiant.

Specific Advantages

s Minimal irritation to bone and surrounding soft tissue.

« Pliable medical-grade silicone elastomer (softer than bene)
unilikely to cause necrosis or bone resorption.

+ Fabricated from medicai-grade, high performance silicone

elastomer.

Diesign characteristics include: Intramedullary-stermmed,

flexible one-piece hinge-like construction of homogeneous

material with stiffness/flexibility balance of implant

material, and proper compression-tension force distribu-

tion in midsection.

» M» intramedullary permanent fixation required.

E xtensive testing has demonstrated high flexural durabili-

ty (over 600 million flexion repetitions to 90° without

evidence of material fatigue or fracture).

Anatomical sizing (length, height, width) available in

cleven sizes 10 meet various operative requirements.

Visible on X-ray evajuation.

= Product sterilized: if resterilization is indicated refer to sec-
tion “To Clean and Resterilize.”

L]
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Clinical Advantages

. Improves range of motion (especially extension}

. Makes results more predictable, reproducible, and durable

. Maintains jaint space and alignment

. Orients and supports joint encapsuiation

. intrameduliary stern gliding: less stress to bone and less
stress to implant: ailows joint to find its own center of axis
af rotation

. Early post-operative mation
Facilitates post-operative rehabilitation

[ - P
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by Encapsulation

The following explanation is furnished by Or. Alfred B. Swan-
son for information purposes only. Each surgeon must, :of
course, svaiuate the approprialeness of this explanation based
on his own medical knowtedge and experiefice. b

Joint Resection + impiant + Capsule = New Jolnt =

Regqular joint resection arthroplasty works well in the hand if
the joint space and alignment can be maintained, 713282
This frequently requires excessive postoperative fixation with
pins and external support. The fixation, if averused, will com-
promise the expected range of mation. In a considerable
number of these cases, the joint space gradually narrows and
stiffness and subluxation may result. Excellent results do oc-
cur however, and are related to the deveiopment of a suppor-
tive fibrous joint capsule orgarized during the time when a
guarded range of motion is allowed. In finger joint ar-
throplasty, the proper amount of flexion-extension, ap-
propriate lateral movermnent and reduction of dorsopaimar
subluxation are difficuit to obtain, but necessary for a good
result. Therefore. one of the most impornant functions of a
successful implant is to maintain propef joint alignment in-
ternally while aliowing early motion as this new, functionaily
adapted. fibrous capsule matures, '93? By continuing to sup-
part the important fibrous capsule and acting 1o keep the
joint surfaces apart, the implant further serves its useful pur-
pose in the post-operative course. This important
phencmenan has been named the "Encapsulation Process.”

The intramedullary stems of the impliant heip to maintain
alignment and prevent joint displacement, Orjentation of the
proper capsule is extremely impertant in the early stages?of
heaiing. The immediate post-operative positioning and con-
trol of joint movement during the six to eight week
rehabiiitation period are as important as the surgery itseif
and these are achieved by dynamic bracing and
physiotherapy.

Because the implant becomes so well stabilized by the cap-
suloligamentous system, it is felt that no other fixation of the
implant is required: in fact, it is contraindicated. Dr. Swan-
son's early experiences with permanent fixation of flexible
impiants with cross pins. cement, or Dacren cover an the in-
trameduilary stems of the implants and some nonabsorbable
suture fixations have led to eariy breakage of the implants.
3037 |, fact, lateral stability decreased in time because of
bone absarption at the fixation site. Most of these implants
have been removed. and it has been found that Dacron in 2
synovium-lined cavily can cause severe inflammatory reac-
tion, which in tum eniarges the joint capsule and results i in-
stability. An implant should cause nc inflammatory reaction
if it is ¢ be long tolerated. ¢

Stability of a reconstructed joint cannot be dependent cn any
implant if it is to be tolerated on a long-term basis. Long-
standing host-implant reciprocal tolerance requires achieve-
ment of ioint stability from the extrinsic capsular ligarmen-
tous and musculotendinous systems. The flexible implant
concep! respects this biological requirement. What appears
to be a reasonable biomechanical model for an impiant may
not be tolerated physiologically because of failure of con-
sideration of these facts. B

The smoath flexible implant is completely included in the'en-
capsulation process {Fig. 1). A slight amount of movement of
the stems increases the life of the implant because forces that
develop around the implant on motion are not concentrated
in any particular ares but rather spread over a broader sec-
tian. and because the flexible hinge implants can find the
best positicn with respect to the axis of rotation of the jaint.
This distribution of forces on the implant is aiso reflected at

its interface with the bone or cartilage. The bone is less likely

to react at the juncture with the implant if the forges:are
withi® ‘he strain tolerance of the bone. Furthermore, the in-

tramedilary stem of the implant has a supportive action cn
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Ihe cut end of the amputated bane; it preveREEHE BRENIE by CD!
resorption and remodeling phenomena that frequently occur

after amputation, as noted in a 15-year study of the finger

joint arthropiasty, The low modulus implant is softer than
bone and has force-dampening characteristics that further
protect the bene or cartilage and soft tissues,

Saivageability of an arthropiasty procedure must be one of
the jmportant considerations; this implies preservation of
bone and soft tissues so that a secandary procedure can be
performed. Thig requirement was of particular importance in
the flexible implant arthroplasty procedure we designed. The
capsuloligamentous structures around any flexible implant
can be reconstructed to improve the stabitity, alignment, and
durability of the arthropiasty, and revision procedures to fur-
ther reinforca. release or realign the capsule and ligaments
when necessary are easily performed. Because the impiants
are not firmly attached to bone, replacement of an implant
for either infection, fracture, or subluxation is a relatively
simple procedure, Furthermere, if a fracture of an implant
develops or removal becomes necessary, a functioning resec-
tior arthroplasty remains. In case of fracture, the implant
continues to funiction by maintaining the joint space and the
integrity of the capsular space. [n case of implant removal,
the implant has fulfilled much of its mission as a spacer to
suppert the development of the capsule-ligament system.
The bone stock removal is minimal, and bone absorption
practically never occurs. so that an arthrodesis procedure
with a bane graft can easily be accompiished.

The results of metacarpophalzngeal and proximal inter-
phalangeal joint flexibie implant arthropiasty have shown
that this method can provide a pain-free. durable, mobile.
stable, and saivageable arthroplasty. This method has re-
ceived an overwhelming acceptance as the method of choice
in rmost countries throughout the world, 8. 8 9. 11.1318.2024. 26,
27, 4749 The carrection of the deformity is predictable if the
operative and postoperative techniques are followed. The
range af motion obtained has varied in clinics, depending in
part upon their aggressiveness in the rehabilitation prograr.
Tha average range of motion in our clinic for 1506 metacar-
pophalangeal joints was found to be from 4 ° of lack of exten-
sion to 67 © of flexion. It is of interest to note that the range of
motion on long-term evaluations has not changed
significantly. The average range of rnotion in 493 operated
proximal interphalangeal jaints has been from 8° of lack of
extension to 64° of flexion. Most of these cases were
reconstructed for osteoarthritis or posttraumatic arthritis.
This procedure also requires aggressive and detailed
postoperative therapy. It should be emphasized that aother
surgical procedures necessary to balance the hand are equal-
ly important in flexible implant arthroplasties as in any ar-
thraplasty.

General Indications

Ay joint implant reconstruction requires consideration of
the following general indications:

s (jocod condition of the patient,

« (Good neurovascular status,

e Adequate skin coverage.

» Possibility of a functional musculotendinous system.
» Adequate bone stack to receive the implant.

= Availabitity of postoperative therapy.

+ Cpoperative patient.

Contraindications

o Fhysiologically or psycholegically inadequate patient.
¢ Inadequate skin, bone and/or neurovascular status.
¢ |rreparabie tendon system.

Fig. 1: The siemx of the Sitastic® implan! are included in the encapsutaton pro-
cess and the impiant ghdes within {he inrameduifan canals a distance of | __9(2
mm. on flexaon/extension movementis. Thix gliding alicws a grealer range of mo-
tign to occur and perrmuts the implant ta find the besi position wilh respect 16 the
axis of rotation of the joint. The gliding flexible impiant is subjected io lexs siress
and in turn causes (ess stress on the suroundisg bone. .

Metacarpophalangeal Joint
implant Arthroplasty

Indications
Rheumatcid or Past Traumatic Disabilities with:

1. Fixea or stiff MP joints.

2. X-ray evidence of joint destruction or subluxatian.

3. Ulnar drift, not correctable by surgery of soft tissues alone.

4. Cantracted intrinsic and extrinsic musculature and liga-
ment system,

5. Associated stiff interphalangeal joints.

Mote: Severe and disabling flexor synovitis should ;:.lreftcrzlt::lslr.r be
treated before implant arthroplasty. After a reascnabie rehabilita-
tion pertad. the arthroplasties can be performed. Excessive manuai
labor and awkward weight bearing on hand(s) such as occasionally
occurs in some crutch walkers shouid be avoided after surgery.

If crutches are absolutely necessary, platform crutches shouid be
used. Lower extremity reconstructive surgery should be carried:out
first if feasible. el

Surgical Technique

Proper surgical procedures and techniques are necessarily the
responsibility of the medical profession. The following pro-
cedure is furnished for information purposes only as a tech-
nique used by Dr. Alfred B. Swanson. Each surgeon must. of
course, evaluate the appropriateness of the procedure based on
his own medical training and experience.

Reconstruction of complex hands, those that have severe in-
volvernent of both MP and P'F joints or wrist joints. require
special consideration, It is impossible in this data sheet to
cover this topic in detail. Further study of this problem is
strongly recommended in the appropriate references listed,
including the recently published test book on flexible im-
plant resection arthroplasty, '0:12-31:32.34.3537.38.4645 g

Incision and Exposure

A long transverse skin incision is made on the dersum of'the 6§
hand over the necks of the rmetacarpals, The dissaction is'car-

ried down through subcutaneous tissue to expose the exten-

sor tendons. The dorsai veins which lic between the metacar-

pal heads are carefully reieased by blunt longitudinal dissec- :
tion and are retracted |aterally. The extensor hood is exposed g
to the hase of the proximal phalanx. Its radial portion i
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Fig. 2: The dislocated extensor tendon i released by incision on its ulnar border.
The winar intrinsics are released if tight. The sagittal fibers of the dorsal hood are
reefed on the racial side (o maintan the correclion.

usually stretched out and the extensor tendon disiocated
uinarward. A longitudinal incision is made in the extensor
hood fibers paraliel to the extensor tendon on its uinar aspect
(Fig. 2. In the little finger, the approach is made between the
extensor communis and proprius tendens. The hood fibers
and capsule are carefully dissected from the underiying
synovium and retracted to the radial side. The joint is ex-
posed and the head of the metacarpal identified.

Resection of Metacarpal Head

The neck of the metacarpai is exposed sub-periosteally and
transected with an air drill, motor saw or bone cutting
forceps leaving part of the metaphyseal fiare {Fig. 3). Care
should be taken to avoid splintering the bone. The head of
the metacarpal is grasped and the colilateral ligaments and
capsule attachments are incised and preserved. The head of
the metacarpal along with the hypertrophied synovial
rnaterial is thereby rermoved en masse. Further involved
synovia of the joint cavity and surrounding tissues Is re-
moved. A pituitary rongeur has been found to be useful for
this purpose.

Soft Tissue Release

A comprehensive soft tissue reiease procedure must be done
at this stage so that the base of the proximal phalanx can be
displaced darsally above the metacarpal. This may require
incision of the palmar plate and collaterat ligament at.
tachments from the praximat phalanx, This release should be
symmetrical and compiete. Identify the uinar intrinsic ten-
don at its point of insertion into the extensor mechanism. I¥it
is tight, pull it up into the wound with a biunt haok and sec-
tion at the myotendinous junction.

In some patients who have demonstrated evidences of a flex-
or synovitis, the flexor sheath can be incised longitudinally in
its dorsai aspect. The iong flexor tendons can be identified
and puiled up gently into the wound with a blunt hock. The
degree of involvement of the flexor tendons can be
svaluated. In some cases a partial synovectomy and tendon
sheath release or injection of carticosteroids is done through
this incision.

by CORKPIR A3 (2078 abductor digiti minimi is exposed on the

ulnar aspect of the fifth metacarpophalangeal joint, pulied
into the wound with a blunt hook and sectioned. Care should
be taken to avoid the ulnar digital nerve in the dissection. Itis
thought that this tendon eventually reattaches but in-a | u
lengthened position. The tendon of the Hexcr digiti minimi is C
preserved because of its importance to obtain flexion at the
metacarpophalangeal joint of the little finger.

I

Fig. 3: Reseciion of metacarpal head and insertion of implarit siems into in-

tramedullary canal. Use the largest impiant thal can be praperly sealed .The ap- :
propriate joint space should be oblained by bone remouval and if necessarny soft
ussue reiease, Bone should be removed from the metacarpai head and afso the
base of the prommai phalanx particularty i il is eroded. A comprefrensive Soft

lissue release should be done depending an the severity of the contracture,

Preparation of Proximal Phalanx and
intramedullary Canals

Bony resection of the base of the proximat phalanx is.pot

usually performed except for marginai osteophytes which

might interfere with the impiant. Occasionaily in patients

with osteoporosis and longstanding dislocation, deformities

of the hase of the proximal phalanx will be severe. In these

cases, a shaping of the base of the phalanx may be necessary.

The intramedutlary canal of the metacarpal is prepared with

a curet, braach or air drill with a special bur*. These burs

have a smaooth leader point which heips keep them in the

canai and prevents inadvertent perforation through the cor- !
tex. The occasional constriction in the intrameduilary canal ‘%
of the proximal third of the proximal phaianx can easily be 5 d
enlarged with the bur. Care should be taken to avoid tco .

much reaming of the canal, especially in patients with thin \_
bones. Test implants are used to seiect the proper size. Theim-
plant sterns should fit well dawn into the canal so that the
transverse midsection of the impiant abuts against the bone

" Dow Carning-wrighl .’



end. The largest implant possible shauld be Rsestdirpplasdssef by CD

sizes 4 through 9 are generaily used. A rectangular hoie is
then made in the joint surface of the proximai phaianx with
an osteatome. knife, broach or air drill. The intramedullary
canal is reamed in the same fashion as the metacarpai to
receive the distal stem of the impiant selected for the
metacarpal. This procedure is repeated for all digits. The in-
trameduilary canai of the ring matacarpal is frequently quite
small and requires carefu} preparation. Any sharp paints or
rough surfaces on the bone ends should be completely
smoothed.

impiant Insertion

The wound is thoroughly irrigated with saline to remove
debris. Blunt instruments should be used with a “no-touch
technique” when inserting s#icone finger joint implants.
First the implant is firmly inserted into the intrameduilary
canal of the metacarpal and then by slight traction on the
tinger, the joint is distracted and the implant is flexed so that
the distal stem can easily be inserted into the proximai
phalanx. With the joint in extension. there should be no im-
pingement of the implant. If there is, soft tissue release or
bone resection has not been adequate.

Note

The impliant should be handled with blunt instruments (o avoid
traumalizing its suface or contamination with foreign bodies.
Reshaping of the implant should be avoided because modifica-
tior might create mechanical weakness. Shortening of the end
of the stern is permnissible.

Extensor Hood Reefing

The radial portion of the sagittal fibers of each extensor hced
mechanism is reefed in an overiapping fashion so that the ex-
tensor tendon is brought siightly to the radial side of the
center of the joint, Three to five 4.0 Dacron sutures with a
buried-knot technique are used. In certain cases of severe or
long standing flexion deformity, the extensor tendons may
become stretched and an extensor tendon lag may persist if
not carrected. In these cases, the extensor tendon should be
reefed not only transversely as described, but also
longitudinaily. Exceptionally, an extensor tendon tenodesis
<an be accomplished by suturing it to the dorsat base of the
proximal phalanx through small drill hotes.

Rheumatoid patients often present an inadequate first dorsai
interosseous muscie ar have a tendency for pronation defor-
mity of the index finger and occasionaily the middle finger: a
raconstruction of the radial colateral ligament is then in-
dicated, A distaily based flap made of the collateral ligament
and related structures is prepared by releasing the radial col-
lateral ligament from the neck of the metacarpal and sutur-
ing it to the derscradial aspect of the neck of the metacarpai
through smail drill holes using 3-0 Dacren sutures. The radial
capsule that has been preserved, may aiso be included in this
repair (Fig. 4). The sutures are piaced before the implant is
inserted and are tied as the finger is heid in supination and
abduction. Mote that the first dorsal interosseous muscie
fibers which attach to the ligament become dorsally
relocated with this repair. When the radial collateral ligament
is inadegquate, a paimar piate flap may be used to reconstruct
this figament (Fig. 5). This procedure has seemed to be im-
portant in carrection of pronation deformities and provides
seme improved lateral stability for pinch. It seems to
decrease flexion of the index metacarpophalangeal joint by
10 to 20 degrees by tightening the capsule, but this loss is
cutweighed by increased stability and a better correction of
the pronation deformity.

RMetiguleys gygiyation and correction of the balance of the

capsuloligamentous and muscuiotendinous structures will
be rewarded by improved results,

Fig. 4: Radial colfateral iigament recansiruction: A: The radial collaierai iigament
and joint capsule are incised from their atlachmenti (o the meck of (he metacarpal.
Two smaif drill holes {fmm) are made on the radio-dorsaf aspect and one smaif
drifl hole is made an the dorsal uinar aspect of the neck of the metacarpat.
BEC: 1.0 Darron sulures are passed in the dnifl holes. After the implant is in-
serted, the radiocoliaieral ligament and capsuie are firmfy sultred (o the bone.

7L,

1

Flg. 5: Coliatersi tigament reconsiruction al the MP joinl when the radial col-
lateral liqament /s inadequate. The palmar plate and ils altachmenis are incised
lengiudinally through ihe middie. The sesamoid bone. if present. is resecied. A
distally based flap is maae fram the radial haif of ihe patrmar plate and coffaieral
tigament. whick are separated [rom the underiying intrinsic muscies and flexor
lendons, This flap. 1.5 to 2 em. in lengih. is altached to ihe radial aspect of the
neck of the metacarpal through a hole in ihe dorsoradial cortex of the neck of the
pone with nonabsorbable suture matenai.
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Closure and Dressing

The skin incision is closed with interrupted 5-C nylon sutures;
two small drains made from strips of silicone elastomer
sheeting are inserted into the wound under the skin, A non-
adherent dressing such as rayon is applied over the wound
‘ang with a Furacin or alternate gauze overiay. A
__aluminous hand conforming dressing is applied, gauze is
placed between the fingers but not down inta the clefts which
rmight cause vascular constriction. A rotl of Dacron batting is
placec across the palm and Is layered across the dorsai and
paimar aspect of the forearm, wrist, hand and fingers. Sheet
wadding or Webril is then applied. A narrow piaster splint is
spplied to the palmar aspect and the entire dressing is
wrapped in a conforming bandage such as Kling.

Post-Operative Care and Bracing

The ideal motlon would provide adequate flexion of the uinar
digits, allowing the surface of their pulps to touch the paim at
the distal palmar crease for adequate grasp of smailer ob-
iects. Full flexion of the index and middle fingers is less
critical for grasping as these digits are mainly used for pinch
activities, A degree of spreading of the fingers into abduc-
tion. especially of the index finger, is important. Full exten-
sion at these joints is also important to perform normal hand
activities and to maintain the balance of the distal joints.
Chronic flexion deformity of the metacarpophalangeai joints
can further aggravate hyperextension tendencies at the prox-
;mal interphalangea! joints. Pronation deformity of the index
finger and accasionally the middie finger can be a problem in
ihe rheumatoid hand and can, to some degree, be corrected
in the postoperative program,

immediate and continuous elevation of the hand and the
faresrm during the post-operative course is very important.
The wound is usuatly checked on the second day and the
ains removed. Swelling is generally minimal so use of the
. .ynamiic brace® can begin on the third to fifth post-operative
day. A light dressing is applied to the hand and forearm and
the dynamic brace is fitted and adjusted enabling the patient
10 start finger movements in a protected arc. A V" felt pad is
placed between the forearm and the brace.

Flg. 6: An adjusiable dynamic beace s placed over A siightly padded dress-
ing afier the third to fifth day. The patlent s encouraged (o flex joinls usthin
his fipnits of pain and [atigue.

Fhe rubber band slings are piaced on the proximai phaianges
ta guide the alignment of the digits into the desired position
(Fig. 6). The pull of the slings in the radial direction will
usually require adjustment to prevent recurrent ulnar drift.

¢ tension of the rubber bands should be tight encugh to
.upport the digits and yet lcose enough to ajlow 70 degrees

"Pope Brice Co., Greenwaod, South Caroiina

of active ‘lexion; this is especially true of the little finger,

Records Processed by CRIRfRIBRR, #alVe0édak flexion power. The brace may require

adjustment once or twice a day in the early postoperative
course. Joint motion is measured with a goniometer and
recorded.

The thumb outrigger is usually applied in ail cases because
of the tendency for the patient to bring the thumb over the
fingers on fiexion. This movement should be avoided
because the pressure applied by the thumb to the index
finger would be in the uinar direction, thus aggravating the
tendency toward ulnar drift deformity.

i there |5 a tendency toward medial rotation (pronation) of
the metacarpophalangeal jeint of the index or middle
fingers. additional outrigger bars are applied to provide a
supinatury force to the joint.

The extension portior: of the brace is worn continuously day
and night for the first 3 weeks, alternating with specific flex-
ion exercises. The exercises are siarted 3 days after surgery.
Exceptionally, if there is severe flexor weakness of the little
finger with adequate extension, the extensor slings <an be
removed curing the exercise periods. '

During the second and third weeks. the extension partion of
the brace is also warn continuously day and night. If there is
severe [lexor weakness and good extension, the extensor
siing can be remaoved 1 to 2 hours aday to achieve greater ac-
tive fiexion of the metacarpophalangeal joints. The joints
have a tendency to tighten up in the second week post-
operatively  The patient is encouraged to flex his joints
within his limits of pain and fatigue. :
Patients wha have ncrmal proximal interphalangeal joints
frequently will not gain the full expected motion at the
metacarpaphalangeal joint after arthroplasty because they
tend to flex the proximal interphalangeal jeint during their
exercise program and thus relatively immobilize their
metacarpophalangeal joints. To gain active motion of the
metacarpophalangeal joints in these patients. we occasional-
ly will tape smali, padded aluminum spiints on the dorsum of
the proxirmal interphalangesi joints for the first three or four
weeks afte; surgery which encourages the patient to localize
all flexion force at the metacarpopiialangeal joint.

At 3 weeks any residual flexor weakness should be
energetically treated. The flexion cuff may be worn 1 to-2
hours twice a day to flex the metacarpophalangeal joints
passively in some cases of flexor weakness. As this cuff is
used. the figure eight elbow strap should be applied to pre-
vent distal migration of the brace {Fig. 7). Other tractioh
devices have alsc been designed to improve flexion in
presence 2 adequate extension.

Fig. 7: The flexion cuff may be used intermitently to  assist flexion -

Sl

mopements. Proper tse of bracing 1s essential to insure an adequale range of mo-
fhian.
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anly, starting on the fourth postoperative week for anathe
weeks. In a few cases where there is a persistent extensor lag
or a tendency for flexion contracture or deviation of the
digits, continued part-time support by the use of the brace
must be prescribed for several more weeks or even months.
The patient should follow a continued exercise and stret-
ching program for 3 months postoperatively to maintain the
movement obtained in the earlier phase, After this time the
final range of motion will have been established.

This most important rehabilitation program has been
tharoughly described in previous publications and shouid be
faithfully followed to obtain the ideal result‘4(Fig. 8).

The extension portion of the brace is us%é%%gﬁpogésgg%fgy CDRH DID&EQZE)Q !

#ig. BAs Preoperative radiogram showing severe and typical seformities in
2 riwumatoid hand

Fig. 88: Raciogram 4 years ajter impiant arthrapiasty of aif MP joints and
of (he distal radiouinar joini. Nole the excelient comection of deformities and

acreptance of the inplanis.

The Proximal interphalangeal
Joint
indications

Rheumatoid, degenerative or post-traumatic disabilities with:

|. Destroyed or subluxated joints,
2. Stiffened joints in which a soft tissue reiease ajone would
be adequate.

Surgical Technique
Technigue far a stiff PIP joint without coliapse defermity
{Fig. 9.




Flg. 3 A-F: Technique for Implant Arthroplesty In a StY Mondeformed Ar
thrit'e Joint: A: The longiludinal "5 shaped incistort is made over the darsum of
'he PIP joint. Br The extensor mechamsm s incised longitudinaily and praximaity
om the base of 1he middie phalanc, Care (s taken to maintain tendon insertion
L. o the base of the migdie phalanxs. C: The splil extensor tendon i3 reiracted
tateratiy and the head of (he proxumal phafanx 1s exposed. Using an air drill the
head of the proximal phalanx s sectroned through Lhe neck and removed. If the
jounl is ightly contracted, ihe bone may have o be removed precemeal before the
lendon can be safely retracied. D: To prepare the inramedulfary canal a special
bur LA & SITIooth Lip exiension is used (O aupid perforation throlgh the cortex of
the phalarnx. E: A blue colored siring unil is used (0 determnine cowrect implant
size, Sizen O through 4 are usually used for PIP arthroplasiy. imptant in place
unth the finger i extension. Proper bone removal and soft Lissue release musi be
aone 5o [hat on extensmon there 15 encugh space usthou! tmpngement an the rmid-
sechion af the implant, F: {ising an inuerted knot technique the extensor
mecharism is reapproximated with 3.0 Dacron sulures. Arthropiasty for bouion-
nrere and swan-neck deforrmies usually requwes an individualized lendon
racarstiruciion.

incision

A gentle “S" or preferrably "C" shaped incision is made over
the darsum of the joint so that the skin suture line does not
lie directly over the tendon repair. [n the littie and index
finge:s, the incision is placed away from the presenting sur-
face. The dorsal veins are respected. |f associated Flexor ten-
don surgery is also indicated. a mid-lateral incision or palmar
incisian is used. This ailows accessibility to both the joint and
the tendon,

Exposure

The extensor mechanism is exposed by sharp and blunt
dissaction avoiding injury to its surface, The centrat tendon
is identified and incised longitudinally in a proxirmal fashion
~om its insertion at the base of the middle phalanx through
. e distal two-thirds of the proximal phalanx, In flexibie

sed by C

fprmitie IP joint, the extensar mechanism can be
gent Pd?glggjt/ggsgzimamard as the joint is flexed. The col-
lataral ligaments are Jeft intact when possible. If they are in-
cised for joint exposure, they should be reattached. The in-
sertion of each half of the central tendon into the middle
phaianx should not be disturbed. However, in hypertrophic
ostecarthritic joints, it may be necessary to section this at-
tachment of the central tendon to excise bony spurs. The ten-
don is later reattached to the bone with a suture passed
through small drill holes (1mm) made in the base of the mid-
die phaianx. If the joint is contracted, the extensor
mechanism cannot be readily dislecated and therefore the
head of the proximal phalanx may be excised first by cutting
it transversely at the neck with an air drili and then remaving
it plecerneal or it can he removed with the burring tool of the
air drill.

Joint Release

Adeguate release of the joint is essentiai for good results. If
the joint is severely contracted. it may be released by remov-
ing bone from the proximal and middie phalanges. If this is
inadequate, the palmar plate and collaterai ligaments may be
incised at their proximai insertion. However, the collateral
ligaments should be reattached in a lengthened position
passing the sutures through small drill hoies (1mm) made in
the dorsal aspect of the neck of the proximal phalanx (Fig. 13}.

e

]
Flg. 10: Techrique for reaitachment of the colfateral igamert of ihe proximat i
terphaiangeal jarmt to the neck of the proxmai phaianx passing 4-0 Dacron
sutures through two one millimeter drill hotes made i the dorsal aspect of the
neck ol the proximal phalanx. ’

A radial collateral ligament can be reconstructad in certain
cases requiring correction of ulnar deviation or cases of in-
creased radial instability as in the index finger. A distaily
based fiap made of the radial collateral and accessory col-
lateral ligaments is prepared. The flap is attached through a
smali drili hole 1o the radial aspect of the neck of the prox-
imal phalanx, using nonabsorbable sutures. This procedure
seems to limit flexion of the proximal interphalangeal joint
slightly but can be important in the cases mentioned earlier.

P
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Bone Preparation

Alter resecting the head of the proximal phalanx at the
metaphyseal flare with a rongeur or on a side cutting bur, the
intramedullary canal is prepared to receive the implant stem.
It's first penetrated with a thin broach, then reamed intoc arec-
tangular shape to accept the implant stem with an air drill
and smooth leader point bur. The intramedullary canal of the
middie phaianx is prepared in a similar fashion. The base of
the middle phalanx is usually not resected except in cases of
severe joint contracture as mentioned above; osteophytes
are trimmed if present.

implant Section and Insertion

Using the sizing set, the largest acceptable implant is
selected (sizes O through 4 and most often size 1). The
midsection of the implant should seat weil against the adja-
cent surfaces of the phalanges. With the joint in extension,
there must be no impingement of the imptant midsection by
the bone ends; if this fit is not ideal there should be addi-
tional bone resection and/or soft tissue release, The bone
ends should be smoothened to avoid sharp edges that could
cut into the implant,

Priar to the insertion of the selected impiant. the required
sutures are placed in the drill holes made in the proximal
phalanx for reconstruction of the collaterai ligament system
and. in the base of the middle phalanx for reconstruction of
the central tendon,

Foliowing wound irrigation with saline, the implant is inserted
in a similar fashion as that described for the metacar-
pophalangeal joint.

Sizing Set

A reuseable sizing set conlaining one of each size implant is
available lo assist proper size determination during surgery.
MNurnerically marked and blue in color for easy identification. the
sizing set is supplied non-sierile and is not suilabie for implanta-
tion. For use, follow instructions under section. “To Clean and
Resterilize.”

Fig. 11: fechnigus for repair and reactachmient of the central slip 1o the mddie
phalanx passing a 3-0 Dacvon sulure ihrough a one millimeler dridl hofe maae in
The dorsal aspect of the middle phatanx.
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If sectioned, the coilateral ligament is firmly reattached to
the proximal phalanx using 4-0 Dacron sutures previously
passed through small drill holes in the bone. The radial col-
lateral ligament reconstruction, if used, is similarly secured
to the proximal phalanx. The tension of the repair must be
sufficient to obtain good lateral stability and alignment and
to allow passive motion of the joint fram full extension to 90
degrees of fiexion.

The halves of the incised central tendon are drawn together
and sutured ta the base of the middle phaianx with a 3-0
Dacron suture previously passed threugh a drill hote in the
bone {Fig. 11). The suture to the bone of the central tendon is
especially important if the central tenden has: been
elongated, ruptured or divided. Wherever possible, tendons
or ligaments must be sutured to bane to obtain a firm fixa-
tion. %

Al the end of the procedure, full passive range of motion
should be present and slight traction on the joint should
show an adequate joint space. The most comman causes of
failure of extension, are, inadequate bone removal and soft
tissue release, failure to obtain proper tensicn of the centrai
slip and scar formation,

The skin is reapproximated with 5-0 Nylon and small silicone
rubber strips are used as drains. The hand dressing is applied
similarly as that described for the metacarpophalangeat joint
arthroplasty.

Extensor Mechanism in -
Collapse Deformities |

Speciai consideration must be given to the extensor
mechanism in collapse deformities of the digits. Adjustment
of the unbalanced tension of the central and laterai tendons
is essential to the correction of these defermities in resecticn
implant arthroplasty of the proximal interphalangeal joints.
Simpiy stated. in swan-neck defermity the central tendon is
relatively tight as compared to the tension of the lateral ten-
dons, and in the boutonniere deformity the central tenden is
relatively loose as compared to the tension of the lateral ten-
dons. Readjustment of the tension of these structures’is im-
portant to avoid recurrence of these collapse defarmities.

Swan-Neck Deformity

in swan-neck deformity, flexor synovitis is treated first and
the hyperextension of the proximal interphalangeal joint is
corrected thraugh readjustment of the joint system, At least
10 degrees of flexion contracture of the proximal: inter-
phaiangeal joint should be obtained and associated deform-
ities of the contiguous jcints should be corrected. In mild
flexible deformity in weak hands, dermadesis of the proximal
interphalangeal joint is indicated. In severe cases of swan-
neck deformity, a fusion of the joint is preferred.

The technique for implant arthroplasty in a swan-neck
deformity differs slightly from that for a nandeformed stiff
proximal interphatangeal joint. The central tendon s
separated from the dorsally displaced lateral tendons, which
are ailowed to relocate palmarward. The central tendon is
step-cut transversely and dissected proximally, thereby
lengthening it (Fig. 12). After insertion of the irnplant, the cut
ends of the central tendon are reapproximated with-inter-
rupted sutures, with the knots buried. Occasionally, if the
distal ioint is severeiy flexed. it is fixed in a position of exten-

sion v an intrameduilary Kirschner wire to increase the flex

e a



ion force on the proximal interphalangeai joRetatds ifigctiseed by

early postoperative period.

A modification of the Littler procedure for the treatment of
the swan-neck deformity can also be used in some moderate-
ly involved cases,

s T

Fig. 1&: Technique for a stiff swan-neck deformity. The central tendon is
separuted from the dorsally displaced isteral tendons, which are allowed 1o
rejocate paimanurd. The central tendon is step-cut iransverseiy and dissecied
proxtmaliy, thereby fengthening i, After insertiont of the fplant. the cui ends of
the central tendon are reapproximaled with inlerrupted utures, with the krots
bewrted.

Boutonniere Deformity

In a boutonniere deformity caused by rheumatoid arthritls,
the central tendon has usually been relatively lengthened and
the lateral tendons are usually displaced palmarward and the
connecting flbers stretched out. impiant arthroplasty must
be sccompanied by reconstruction of the extensor
mechanism. Two methods of reconstruction have been used.
In one method the attachment of the centrai tendon to the
;ase of the middle phalanx is repaired by suturing the
.- stretched-out central tendaon to the bone by means of a one
miilimeter drill hole in the base of the middie phaianx (Fig.
13A). The lateral tendons are released and relocated dorsally
by suturing their connecting fibers or cverlapping the fibers
if they are redundant. in the alternative technique (Matev
techinique), a |ateral tendon. usually the ane on the radial
side, is used to reconstruct the central tendon, attaching it to
ihe insertion of the central tendon. The other lateral tendon
may be reattached in a lengthened position distally (Fig.
13-B). Release of the lateral tendons may be required to cor-
rect hyperextension deformities of the distal joint if passive
fiexicn cannot be accomplished after reconstruction. This
release is usually done proximal to the insertion of the fibers
of Landsmeer's ligament by sectioning the laterai tendons
over the middle phalanx.

- Flg. 13A: The preferred method for repair of the extensor mechantsm in bouton-
niere deformily, The lengthened cenirai tendon is advanced and the tatersl ten.
dons are released and refocated dorsally by suluring thew connecting fibers.
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Flg. 138: Mateu's method of repair of the exiensor mechanism in a2 boutonniere
deformity. A lateral tendon. usuaily on the radial side, is used (o reconsirucl the
ceniral iendar. The other lateral tendon is reattached in 2 refatively fengrhened
position distaily.

Post-Operative Care "

The type of postoperative care depends on the situation
presented.

Stiff Proximal Interphaiangeal Joint

Active flaxiofn/extension movements are started 3 to 5 days
after surgery. The ideal range of motion wouid be full exten-
sion to 70 degrees of flexion, A small taped oo padded
aluminum splint to hold the digit in extension is worn mainly
at night for 3 to 6 weeks after surgery depending on the
degree of extensor lag present. The splint may aiso be ap-
piied siightly to the uinar or radial side of the dorsum of the
digit 1o correct any associated anguiatory deformity. The ex-
ercises are performed with a variety of devices always taking
care to support the metacarpophalangeal joint in extension.
If necessary, after 3 weeks, passive flexion devices such as 2
flexar cuff or rubber band traction from a special wrist
strap to finger nail hooks can be useful.

Swan-Neck Deformity

It is important in any of these tendon recanstructions for
swan-neck deformities to obtain a permanent flexion con-
tracture of the PIP joint of at least 10 degrees, For approx-
imately 10 days the proximal interphalangeal joint is held in
10 to 20 degrees of flexion with a smail, taped-on aluminum
splint. Active movements are then begun and encouraged,
and flexion exercises are performed while the proximal
phaianx is supported. The flexor spiint is still worn on a part
time basis. After 2 weeks, gentle passive flexion exercises of
the proximal interphaiangeal joint are started if necessary.
Hyperextension of the reconstructed joints must be avoided
in the first three to six weeks so that a slight flexion contrac-
ture will deveiop and correction of the hyperextension
deformity will be maintained. :

Boutonniere Deformity

The proximal interphalangeal joint is maintained in exten-
sion for 3 to 6 weeks with a dorsal taped on padded
aluminum splint. The distal joint should be allowed to flex
fresly. Active flexion/extension exercises are started from 10
10 14 days after surgery in alternation with the use of the ex-
tension splint at night; night splinting shouid be continued

-~
until the jolint is stable and this may require 10 weekii I épﬁ)



Flg. 14A: Long-sianding distocation of proximal interphatangeal joint of hitle
linger m young athietic man. B: Roenlgenogram shousng excelieni posdion and
laferance of impiant 3 years after surgery. C and D: Patient recovered [ull use of
hand unth exceitent flexian and exiension.
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Interphalangeal Joint
Indications

Degenerative or posttraumatic disabilities when preservation
of joint motion is desired and, the following conditions are
present:
1. Destroyed and painful joints .
2. Stiffened joints in which soft tissue release alone would be

inadequate
3. There should be adeguate bone, ligamentous integrity, a

potential tendan system and adequate skin and

neurcvascular system, :

L] L4 Y’

Surgical Technique
A "Y" shaped incision is made cver the distal phalanx ap-
proximately 3mm from the base of the nail (Fig. 15-A), The
skin flaps are carefully dissected as to avoid injury to the
underiying extensor tendon and the dorsal nerves and
vesseis. The extensar tendon s incised transversely one cen-
timeter proximal to the distal interphalangeal joint and
carefully elevated from the bone; its distal insertion on the
distal phalanx is preserved (Fig. 15-B). The dorsal capsule is
incised transversely and the joint surfaces are exposed by
sharply flexing the distal phaianx. In same cases, the dorsal
half of the collateral ligaments are incised to facilitate the ex-
posure: however, these ligaments are always retained to
preserve lateral stability. With a side cuttingora raunded bur
of the air drill, encugh bone is removed from the base of the
distal phalanx and the head of the middle phalanx to abtain a
sufficient joint space to accornodate the midsection of the
implant without bony impingement as the jaint is fully ex-
tended. Lateral and palmar osteaphytes or bony irregularities
are carefully smoothed with a rounded bur. The in-
trameduilary canais are penetrated first with a thin broach:
their preparation in a rectanguiar shape to accept the implant
sterns is carefully completed with the special leader point bur
of the air drill, The correct size implant, usualily sizes 0, 1 or
2. is then selected, The cut bone ends must be smeothened.
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Flg. :5: Technique for implant arthropiasty of the disial inlerphaiangeal foini:
Flg. 15A: A “Y" shaped incision is made 3 mm. from ihe base af the rad and the
skin flaps are efevaled preseruing (he underiying tendon amd the dorsal nerues
and vewns, "

Fig. 158: the exiensor lendon 15 incised (ransversely one centimer proxima.f 1]

the distal irierphalangeal joinl and carefully etevated from ihe bone. . (& /
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Following irrigation of the wound with saling XIReIpfaRRATRFed bY Cwlmg&ﬁaand Resterilize

implant stem is inserted in the intramedullary canal of the
middle phaianx with a no touch technique and atraumatic in-
struments. As the joint is flexed, and slightly distracted, the
distal stemn 1s fitted in the distal phalanx. Perfect position of
the impiant is assured by gently pushing it in position with a
‘ounded instrument as the joint is in full extension. The ex-
" tensor tendon is then repaired with a Bunnel type “figure of
8" suture using 4-0 Dacron sutures inverting the knots. A few
additional 5-0 Dexon sutures are placed to complete the
reapproximation of the tendon ends. This tendon is easily
damaged and must be handled with care throughout the pro-
cadure. The skin is meticulously reapproximated with inter-
rupted 6-0 nylon sutures. Silicone strip drains are inserted
subcutaneousiy, Foliowing application of a non-adherent
dressing, the distal joint is maintained in full extension with a
dorsal padded aluminum splint. Cccasionally a small 0.035"
Kirschner wire can be carefuily intreduced through the distal
pulp into the flexor tendon sheath to maintain full extension
of the distal joint during the first 2 to 3 days of postoperative
swelling: the proximal interphalangeal joint is not transgress-
ed by this fixation.

The postoperative care is similar to that of a mallet finger,
(lsing n dorsal haif inch padded taped on aluminum splint,
the distal joint and the proximal interphalangeal joint are
maintained in full extension for the first 2 weeks. Following
this, the distal joint only is immobilized in extension and the
proximal interphalangeal joint is allowed to flex freely. After
this time, use of the digit is resumed. Active extension and
flexion exercises are prescribed. Rough activity is not recom:-
mended for these or the other finger joint arthroplasties.

Flg. 16A: Post traumaiic painful arthritis of disiat interphalangeal joint of 3rd
digit of a 35 year oid man who desired & sungical procedure which would provide
movement as well as pain relref.

Flg. 16B: Posi-operative silicone flexitie hinged impiant reseciion arthroplasty of
distal nterphalangeal joint. Patient has a slable. painfree. functionai jomi with
ange of maolion of -5% (0 40°. This method offers an altemalive (o arthrodesis in
setected cases.

The SILASTIC® Finger Joint implant H.P. (Swanson Design)
has been sterilized.

However in the event that the impiant is contaminated prior
to use and resterilization is indicated, the following seguen-
tial steps to clean and resterilize are recommended:

1. Scrub the implant thoroughly with a clean, soft-bristled
brush in a hot water-soap solution to remove possible
surface contaminants. Use a non-oily mild soap such
as ivary Flakes or lvery bar soap. Do not use synthetic
detergents or oil based soaps. as these soaps may be
absorted and subsequently leach out to cause a tissue
reaction.

2. Rinse tharoughly with distilled water.
3. Wrap in a lint-free cloth or place on a clean open tray, and
autoctave by one of the following methods:
a. High speed instrurment sterilizer - 10 minutes at 270°F
(132°Q). -
b. Standard gravity sterilizer - 30 minutes at 250°F
“121°ChL '
¢. Prevacuumn high temperature sterilizer - either 10
minutes at 270°F (132°C). or 30 minutes at 250°F
(123°Ch
Caution

Evidence suggests that repeated sterilization may affect the
physical characteristics of the implant. Accordingly,
resterilization in excess of three times is contraindicated.

The foregoing statement does not apply to the blue sizers
where uitimate physical properties are medically irrelevant.

NOTE: Gas sterilization is not recommended for sillcone
rubber elastomers. Should this be the oniy available method
of sterilization, it is essentiai to avoid inserting these im-
plants within 10 days of the gas sterilization: otherwise
severe tissue reaction might ensue from the vivo release of
ethylene oxide.

Caution

Federal (Znited States) law limits this device to sale by or on
the order of a physician. '



A°Clinted Caseé History

This 58 year old patient with an eight year history of
Rheumatoid Arthritis had severe loss of function of the
hands. He had marked ulnar drift and subluxation of the MP
joints with extensor tendon subluxation and also Bouton-
niere deformity of the thumb. The patient had implant resec-
tion arthroplasty of the MP joints of the fingers and thumb.
Postoperatively he was pain free and very pleased with his
functional and cosmetic result. He was able to return to all his
previous activities including playing the vielin, which he had
not been able to do since the onset of his disease,

Fig: A. B; Preoperative clinical views,

Fig: C, D. E, F; Postoperative clinical views. Note the good cor-
rection of the deformities and the excellent range of flexion and
extension of the digils.

Fig: (. Preoperatiue roentgenogram.

Fig: H: Postoperative roenlgenogram showing comection of the
deformilies and good tolerance of the implants.

-
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How Supplied

The SILASTIC® Finger Joint Implant H.P. (Swanscn Design} has been sterilized and packaged as follows:

NQOT FOR IMPLANTATION

Quantity Description Catalog Number ]
1 box One each, Size 00 1470-0020
o 1 box One each, Size 0 1470-0010
E_ '''''' ) 1 box One each. Size | 1470-0001
1 box One each, Size 2 1470-0002
- 1 box One each, Size 3 1470-0003
"1 ox One each. Size 4 1470-0004
T 71 box One each. Size 5 1470-0005
T T box One each, Size 6 1470-0006
T 1 box One each, Size 7 1470-0007
N 1 box One each, Size 8 N 1470-0008
: 1 box One each, Size 9 1470-0009
1 sizing One each, Sizes 00.0,1, 2.3, 4.5, 6,7, 8,9, 1480-0000 |
set Numerically marked, color blus {non-steriie) :

[
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-/a DEPARTMENT OF HEALTH: 8 HEIMAN, SERSGED on 33172023 Public Health Service

D

2 3716 44

From Mark Wright

Memorandum

. Clerk-Typist, (CDRH, ODE, DMC) HFZ-401

Subject Premarket Notification Number(s) V\q%] A% [ ﬁ\

To Civision D

irector

The attached information has been received by the 510 (K)
Document Mail Center (DMC), on the above referenced 510 (K}

file(s).
is officia

FPlease rev
my attenti
free to no

Since a final decision has been rendered, the record
lly closed.

jew the documents(s) and return to DMC directed to
on, with one of the statements checked below. Feel
te any additional comments below. If there are any
please contact me on 594-3027.

questions,
_*Llf/;::ormation does not change status of 510(K); no other

actio
prepa

addit
proce

Reque

Comments:

n required by DMC; please file. The Division should
re a confirmation letter - example attached.

ional information requires a new 510(K); please
SS.

sts CLIA Categorization

This infor

Attachment

mation should be returned by 3 n;hq‘C£H

Reviewed by: dmvmﬁx_ /}q‘ W[/%&%

Panel: Date:

2 —3Lss/ry 10l

. rh
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s

Re Bavice Name _ ‘

Dated:
Recelved:
Dear :
—_—
We have revicwed the information dated 1 Tegarding
.
the 510(k) notiffcacion (K ) previously submitced for che device

referenced above. Haged 50lely on the informacion that you have provided,

deaign, Componentg, methed of manufacture, or intended uge of the device
referenced above (gee 21 CFR 80?.81(&)(3)). It 1g, hovever, your
fesponsibilicy co determine {f ¢he change or wod{fication to the device or
its labeling could aignificantly affect the device~g safety or
effectiveneag and thus require subuisefon of 4 pey 510(k). The {nformation
you have gupplfed Will be added to the Ffile.

1g fou :have B0y questiong tegarding tha contents of chig letter, pleasge
contaet: at (301) 427-

. 3 —

f Sincerely ¥ours,

Divigign Drector

Diviaion of

Cffice of RDevice EGZiuacion

Center for Devices and
Rad{ological Healch
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SUTTER CORPORATION -
SMALL JOINT OARTHCPAEDICS g
Q425 CHESAPEAKE DRIVE E:_i
SAN DIEGD, CA 92123 >
TEL (800 854-2214 -
TAX (619) 279-824% -
O
March 8, 1994 510 (k) Number: %1533
x
Food and Drug Administration =
510 (k) Document Mail Center (HFZ-401)
1360 Piccard Drive

Rackville, MD 20850
Attn.:  Mark N. Melkerson DGRD/Orthopedic Branch

This document has bean sent by FAX March 8, 1994 and a follow-up copy has been sent to be delivered
March 10, 1994,

Dear Mr, Melkerson:

Thank you for your FAX and reference to the draft guidance for the preparation of premarket notification
applications for orthopedic devices. The following information is provided in response te your questions
regarding Sterilization of the Proximal Interphalangeal Ioint Impiant, and the information follows the
outline of the draft guidance for orthopedic devices.

STERILITY INFORMATION, IMPLANT
Radiation Sterilization Method

Gamma Sterilization

Caobalt 60

Minimum dose 25 kGy

Sterility Assurance Level 10E- 6

Sterilization Validation according to AAMI Method I Routine audit is performed using AAMI
Method 3B.

6. There is no claim in the labeling that the device is pyrogen-free.

Moo b

For implants provided sterile the iabeling is being changed to oot recommend resterilization. The statement
1s being changed from the following:

Sterilization:

These implants are provided sterile in an undamaged package.

Warning: If either the implant or the package appears damaged, or if sterility is questioned for any reason
the implant should not be used.

These devices may be removed from their package and resterilized by steam auroclaving at 270F(132C) for
15-20 minutes (fast cycle) or at 232F(121C) for 3540 minutes (standard cycle). Ethylene oxide gas

sterilization may be used but is not recommended because of the aeration time necessary to dissipate the
absorbed sterilant from the silicone elastomer,

Labeling for implants is being changed to the following:

) I

§5 M

VERYER

.a_
L

B

/ O‘/
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Sterilization:
These implants are provided sterile in an undamaged package.
Warning: If either the implant or the package appears damaged, or if sterility is questioned for any reason

the implant should not be used. Resterilization of this product is not recommended.

STERILITY INFORMATION FOR NON-STERILE DEVICES THAT MUST BE STERILIZED FRIOR
TO USE

STERILITY INFORMATION, SIZER (The sizer is used as a tral}

ETHYLENE OXIDE GAS STERILIZATION METHOD. (labeling is being changed o not recommend
ethylene oxide gas sterilization, see below)

1. Temperature 54°C  *1°C

2. Humidity 60%  rl10%

3 Gas concentrations 6-7 psig of 12/88 Ethylenc Oxide/dichlorodifuoromethane.
4 Exposure time 4 hours

5. Aeration cycle 18 hours

STEAM STERILIZATION METHOD

L. Cycle Standard Gravity
2. Temperature 250°F (121°C)
3 Exposure time 35-40 min.

1. Cycle Prevacuum

2. Temperature 270°F (132°C)
3. Exposure time 15-20 min.

Labeling for trials is being changed from:
Sterilization:

Instruments and sizers may be sterilized using etther steam or ethylene oxide gas. Ethylene oxide gas is not
recommended for silicone elastomer because of the aeration time necessary to dissipate the absorbed
sterilant from the silicone elastomer.

Labeling for trials is being changed to:

Sterilization: ch

Instruments and sizers may be sterilized using steam. Ethylene oxide gas is not recommended for silicone }
elastomer because of the aeration time necessary to dissipate the absorbed sterilant from the silicone
elastomer. The product may be resterilized using an autaclave by one of the following methods: Standard

T
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