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1.0 GENERAL INFORMATION

1.1 Purpose of Submission

1.1.1 This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new intended use
for the Paragon Infusion System (K923875), originally identified as the
SideKick 50 Plus and SideKick 100 Plus. The Paragon will be marketed as a
kit, the Paragon Infusion Kit, including labeling changes and additional
components.

1.1.2 Trade Name: Paragon Infusion Kit

1.1.3 Common Name: Infusion Pump Kit

1.1.4 Classification Name: Pump, Infusion

1.1.5 Classification Panel: General Hospital and Personal Use Device

1.2 Statement of Equivalence

1.2.1 The Paragon Infusion Kit includes components that are legally marketed
(either pre-amendment devices or devices that have been granted permission
to market via premarket notification regulation).

1.2.2 The Paragon pump and administration set are the same as used in K923875.

1.2.3 The Paragon Kit is substantially equivalent to the I-Flow Paragon Infusion
System (K923875), the I-Flow PainBuster Infusion Kit (K980558, K982946),
the Sgarlato Pain Control Infusion Pump (PCIP) (K896422) and the I-Flow
Homepump C-Series (K944692).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS

2.1 Description of the Paragon Infusion Kit

2.1.1 The Paragon Infusion Kit is identical to the I-Flow PainBuster Infusion Kit with
the exception of the Paragon pump and administration set replacing the
PainBuster pump.

2.1.2 The kit is comprised of a Paragon pump and administration set (K923875)
and various kit components such as catheter, needle, syringe, Y adapter,
dressing, tape, gauze and carry case.

2.1.2.1 The PainBuster kit contains all the above components except for
an elastomeric pump with integrated administration set instead of
the Paragon pump and administration set.

2.1.3 The Paragon administration set is intended to attach to the kit catheter at the
distal end of the set to provide continuous infusion of a local anesthetic
directly into the intraoperative site for general surgery for postoperative pain
management.

2.1.4 The Paragon administration set is a disposable device intended for single
patient use. The Paragon pump is reusable.

2.1.5 The Paragon is suitable for use as an ambulatory device and is intended for
use in the hospital, home environment or alternative care sites.
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Description of Paragon Pump
2.2.1 The Paragon pump consists of two cylindrical shells. The top half of the

pump has internal threads which mate to the external threads of the bottom
half of the pump.

2.2.2 The top incorporates a pressure plate which applies a load to the pliable drug
bag. The load is applied to the drug bag by way of two opposing springs
which act upon a scissors mechanism. The spring/scissors mechanism
creates a near constant pressure in the drug bag.

2.2.3 The bottom half of the pump is slotted to allow for positioning of the
administration set.

2.2.4 When the top and bottom halves of the pump are fully threaded together, the
pressure plate contacts the drug bag and acts as the pressurizing element.

2.2.5 This premarket notification proposes no changes to the Paragon pump.

Description of Paragon Administration Set

2.3.1 The Paragon administration set consists of a PVC drug bag attached to the
administration line.

2.3.2 Each administration set consists of fixed diameter flow control tubing or glass
orifice.

2.3.3 The flow control tubing or glass orifice is cut to a specific length L. When the
PVC drug bag is pressured by the Paragon pump, the delivery times are
defined by the inside diameter of the flow control orifice.

2.3.3.1 The delivery time characteristic is derived from the flow rate of the
device which is in turn approximated by Poiseulle's equation:

Q 
Ap;rD4

128,uL

2.3.3.2 Where Q is the flow rate, p is the pressure drop across the orifice,
D is the inside diameter of the flow controlling orifice,,u is the
dynamic viscosity of the fluid and L is the length of the orifice.
The equation provides an approximation of the actual delivery
time.

2.4 Product Configuration

2.4.1 The Paragon pump:

2.4.1.1 PG10000OP: 100 ml volume

2.4.2 The Paragon administration sets:

2.4.2.1 PG100005: 100 ml volume, 0.5 ml/hr flow rate
2.4.2.2 PG100010: 100 ml volume, 1.0 ml/hr flow rate
2.4.2.3 PG100020: 100 ml volume, 2.0 ml/hr flow rate
2.4.2.4 PG100040: 100 ml volume, 4.0 ml/hr flow rate
2.4.2.5 PG 100100: 100 ml volume, 10.0 ml/hr flow rate
2.4.2.6 PG100020Y: 100 ml volume, 2.0 ml/hr flow rate, dual orifice, dual

catheter with Y adapter
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2.4.2.6.1 The dual orifice set consists of a standard Paragon
set with dual orifice downstream from the Y adapter.
Each orifice allows 2 ml/hr flow rate.

2.4.3 Each model consists of a kit with the following components:

2.4.3.1 Paragon pump (optional).

2.4.3.1.1 The reusable Paragon pump may be packaged and
sold separately from the disposable kit components.

2.4.3.2 Paragon administration set.

2.4.3.3 Catheter:

2.4.3.3.1 18 to 22 G catheter, 11 to 40 in. length, polyamide,
nylon, FEP (fluorinated ethylene propylene) polymer,
silicone, polyurethane or Teflon.

2.4.3.3.2 A catheter connector is included to connect the
catheter to the distal luer of the administration set.

2.4.3.3.3 The B. Braun Perifie Epidural Catheter Set is an
example of the type of catheter that may be used
with the Paragon Infusion Kit.

2.4.3.3.3.1 Product code: EC20-0.

2.4.3.3.3.2 51 O(k) number: K813186.

2.4.3.4 Needle:

2.4.3.4.1 14 to 18 G, 1 1/2to 3 % in. length, stainless steel.

2.4.3.4.2 The needle may be a catheter over needle as in the
Angiocath'rm example below.

2.4.3.4.3 The Angiocath catheter introducer needle is an
example of the type of catheter introducer needle
that may be used with the Paragon Infusion Kit.

2.4.3.4.3.1 Product code: 382258.

2.4.3.5 Syringe (optional):

2.4.3.5.1 60 cc plastic, luer lock syringe.

2.4.3.5.2 The syringe is used to fill the Paragon drug bag with
medication.

2.4.3.5.3 The B-D 60 cc syringe is an example of the type of
syringe that may be included in the Paragon Kit.

2.4.3.5.3.1 Product Code: 309663.

2.4.3.6 Dressing (optional):

2.4.3.6.1 The dressing is used to hold the catheter and/or flow
restrictor in place.

2.4.3.6.2 The OpSite TIM is an example of the type of dressing
that may be used in the Paragon Kit.

2.4.3.6.2.1 Product Code: 4973.
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2.4.3.7 Carry Case (optional):

2.4.3.7.1 The carry case is used to hold the Paragon pump
while delivering medication.

2.4.3.7.1.1 I-Flow part numbers 1400749,
1400752 or 1400758.

2.4.3.8 Antiseptic Skin Swabs (optional):

2.4.3.8.1 The antiseptic skin swabs are used to prep the skin
area of the patient prior to inserting the catheter.

2.4.3.8.2 The Alcohol Prep Pads or lodophor PVP Scrub
Swabsticks manufactured by Clinipad Corporation
are examples of the type of antiseptic skin swabs
that may be used in the Paragon Kit.

2.4.3.8.2.1 Model number: CLO1 10.

2.4.3.8.2.2 Model number: CL1244.

2.4.3.9 Tape (optional):

2.4.3.9.1 The tape may be used to the secure catheter, flow
control tubing or gauze.

2.4.3.9.2 The TransporeTM Surgical Tape manufactured by 3M
is an example of the type of tape that may be used
in the Paragon Kit.

2.4.3.9.2.1 Model number: 3M1527-1.

2.4.3.10 Gauze (optional):

2.4.3.10.1 The gauze may be used to secure the catheter or
flow control tubing.

2.4.3.10.2 The Klingo 
Conforming Gauze manufactured by

Johnson and Johnson is an example of the type of
gauze which may be used in the Paragon Kit.

2.4.3.10.2.1 Model number: JJ6923.

2.4.3.11 Y Adapter (optional)

2.4.3.11.1 The Y adapter is used for an additional catheter for a
large wound or multiple wound sites.

2.4.3.11.2 The Flexible Y Fitting by Qosina is an example of
the type of Y Adapter that may be used in the
Paragon Kit.

2.4.3.11.2.1 Model number: 81120.
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2.5 Components and Materials

The pump and administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will be
made to the Paragon pump or administration sets.

All kit components other than the pump and administration set are identical to those
used in the PainBuster infusion system submitted under K980558, K982946.

3.0

The Paragon administration set is a disposable device intended for single patient use.
The Paragon pump is reusable.

2.6 Power Requirements

2.6.1 The Paragon pump is a mechanical pump that utilizes spring energy for
power. No additional external power source is required.

OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS

3.1 Standard Operating Conditions:

Priming/Residual Volume: < 5 ml

Operating Temperature: 310C skin temperature (900F)

Test Solution: 0.9% NaCl

Operating Pressure: 6.0 psi pressure source

Head Height: 01,

Accuracy: ±1 0% at 95% confidence interval

3.2 Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the ±1 0% accuracy claim.

100 ml x 0.5
ml/hr

100 ml x 1
ml/hr

100 ml x 2
ml/hr

100 ml x 4
mithr

100 ml X 10
mVhr

Average Flow Rate (ml/hr) 0.53 0.99 1.99 4.14 10.30
Std. Dev. 0.01 0.03 0.07 0.10 0.38
IN 5 5 5 5 10

100 ml x 0.5 mi/hr: A five (5) piece sample produced an average flow rate of 0.53
ml/hr. The resulting average is well within its ±1 0% accuracy claim. The fastest
infusion had an average flow rate of 0.54 ml/hr and the slowest infusion had an
average flow rate of 0.51 ml/hr.

100 ml x 1.0 ml/hr: A five (5) piece sample produced an average flow rate of 0.99
ml/hr. The resulting average is within its ±1 0% accuracy claim. The fastest infusion
had an average flow rate of 1.04 ml/hr and the slowest infusion had an average flow
rate of 0.96 ml/hr.

100 ml x 2.0 ml/hr: A five (5) piece sample produced an average flow rate of 1.99
ml/hr. The resulting average is within its ±1 0% accuracy claim. The fastest infusion
had an average flow rate of 2.05 ml/hr and the slowest infusion had an average flow
rate of 1.90 ml/hr.

100 ml x 4.0 mi/hr: A five (5) piece sample produced an average flow rate of 4.14
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 4.24 ml/hr and the slowest infusion had an average flow
rate of 3.99 ml/hr.
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100 ml x 10.0 ml/hr: A ten (110) piece sample produced an average flow rate of 10.30

ml/hr. The resulting average is within its ±1 0% accuracy claim. The fastest infusion

had an average flow rate of 10.80 ml/hr and the slowest infusion had an average flow

rate of 9.65 ml/hr.

Back Pressure (Head Height) Comparison: Approximately 0.57 psi pressure
difference results per 16" head height. Thus, a 10% flow rate change may occur for

each 16" head height difference from nominal assuming a 6 psi pressure source.

3.3 Drug Delivery Comparison: Local anesthetics have densities similar to normal saline

(e.g. 1.002 to 1.005 for Ropivacaine HCI vs. 1.0045 for normal saline) and should not

affect flow rate. Product labeling includes a statement as to delivery times and the
possible deviation from nominal due to drug viscosity.

3.4 Safety I Alarm Functions

3.4.1 The Paragon pump and administration set provide a continuous fixed flow
and as such is not subject to fluid runaway conditions similar to that of some
electronic pumps.

3.4.2 The Paragon pump will not be recommended for any application that exceeds
the minimum internal pressure of the system.

3.4.3 If for any reason the patient needs to stop his or her infusions, each
administration set is supplied with a pinch clamp to stop the infusion.

3.4.4 This device contains no alarms or indicators for flow other than visual.

3.4.5 This device contains no alarms or indicators to detect air in line or an
occlusion; however, each set may include an integrated air-eliminating filter.

4.0

5.0

6.0

BIOLOGICAL SPECIFICATIONS

4.1 Biological testing is in conformance with ISO 10993 Part 1 for all fluid path
components of the Paragon administration set.

CHEMICAL AND DRUG SPECIFICATIONS

5.1 Compatibility
5.1.1 There are no specific drugs referenced in the labeling for the Paragon

Infusion Kit.

5.1.2 The Paragon Infusion Kit is intended for use with general local anesthetics
and epidural medications.

5.2 Drug Stability
5.2.1 There are no drugs included in the Paragon Infusion Kit.

INTENDED USE

6.1 The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic

directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.

6.2 Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.

6.3 The Paragon pump is re-usable. The disposable Paragon administration set is single
patient use only.
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6.4 No testing has been conducted to determine the efficacy of the Paragon for the

delivery of blood, blood products, lipids or fat emulsions. The Paragon is not intended
for the delivery of blood, blood products, lipids or fat emulsions.

6.5 The Paragon is suitable for use as an ambulatory device and is intended for use in the

hospital, home environment or alternative care sites.

PACKAGING

7.1 The Paragon Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
a header bag with an ETO Tyvek strip.

7.2 The Paragon administration set may be packaged in either a Tyvek pouch or
Form/Fill/Seal.

7.3 The Paragon Kit components are placed in the inner tray or pouch.

7.4 Packaging is suitable for either radiation or ETO sterilization.

STERILIZATION INFORMATION

Note: The kit components of the Paragon Infusion Kit may be purchased non-sterile and
packaged by I-Flow or sterile from the manufacture. The Paragon administration set and
non-sterile purchased components shall be sterilized as follows:

8.1 The methods of sterilization are gamma radiation (Cobalt 60) or ETO gas.

COMPARISON TO LEGALLY MARKETED DEVICES

See Table 1 that follows this section for more specific information.

9.1 Intended Use

9.1.1 The Paragon Infusion Kit, the PainBuster Infusion Kit and the Sgarlato Pain
Control Infusion Pump (PCIP) have the same intended use:

9.1.1.1 To provide continuous infusion of a local anesthetic directly into
the intraoperative site for general surgery for postoperative pain
management.

9.1.2 The predicate Paragon Infusion System and Homepump C-Series are
intended for general infusion use, including chemotherapy and pain
management.

9.2 Device Descriptions

9.2.1 The Paragon Infusion Kit

9.2.1.1 The Paragon Infusion Kit is identical to the predicate PainBuster
Infusion Kit with the exception of the Paragon pump and
administration set replacing the PainBuster pump.

9.2.1.2 The Paragon Infusion Kit uses the same mechanical, reusable
Paragon pump as the predicate Paragon Infusion System.

9.2.1.3 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System.

9.2.2 The Paragon Infusion System

9.2.2.1 The Paragon Infusion Kit uses the same pump and administration
sets as the Paragon Infusion System (K923875).
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9.2.3 The Sgarlato Pain Control Infusion Pump (PCIP)

9.2.3.1 The Sgarlato PCIP consists of a kit very similar to the Paragon
and PainBuster Infusion Kit. These kits consist of an infusion
pump and administration set, catheter, needle, syringe, Y adapter,
carry case, dressing, tape and gauze.

9.2.3.2 The Sgarlato kit uses a disposable, spring driven syringe pump
with integrated administration set.

9.2.4 The Homepump C-Series

9.2.4.1 The Homepump C-Series consists of a disposable, elastomeric
infusion pump with integrated administration set.

9.2.5 Specifications

9.2.5.1 The Paragon Infusion Kit, PainBuster Infusion Kit and Sgarlato
PCIP have similar fill volumes and flow rates, see Table 1.

9.2.6 Flow Control

9.2.6.1 The Paragon Infusion Kit and all its predicate devices use either a
glass orifice or PVC tubing to control the flow rate.

9.2.7 Materials

9.2.7.1 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System. All fluid path materials of the
Paragon Administration Set are in conformance with ISO 10993
Part 1.

9.2.8 Based upon the data presented in this section 9.0 and Table 1, I-Flow
Corporation has determined that the Paragon Infusion Kit is substantially
equivalent to the named predicate devices.
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Table 1
Comparison to Legally Marketed Devices
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard

FEB - 9 1999 
Rockville MD 20850

Robert J. Bard, Esq., R.A.C.
Vice President Regulatory and Legal Affairs
I-Flow Corporation
20202 Window Drive
Lake Forest, California 92630

Re: K984146
Trade Name: Paragon Infusion

Regulatory Class: II
Product Code: FPA
Dated: November 11, 1998
Received: November 19, 1998

Dear Mr. Bard:

We have reviewed your Section 510(k) notification of intent to

market the device referenced above and we have determined the

device is substantially equivalent (for the indications for

use stated in the enclosure) to devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the
Medical Device Amendments, or to devices that have been

reclassified in accordance with the provisions of the Federal

Food, Drug, and Cosmetic Act (Act). You may, therefore,
market the device, subject to the general controls provisions

of the Act. The general controls provisions of the Act
include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and
prohibitions against misbranding and adulteration.

If your device is classified (see above) into either class II

(Special Controls) or class 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 Regulations, Title 21, Parts 800 to 895. A

substantially equivalent determination assumes compliance with
the Good Manufacturing Practice for Medical Devices: General

(GMP) regulation (21 CFR Part 820) and that, through periodic
GMP inspections, the Food and Drug Administration (FDA) will

verify such assumptions. Failure to comply with the GMP
regulation may result in regulatory action. In addition, FDA

may publish further announcements concerning your device in

the Federal Register. Please note: this response to your
premarket notification submission does not affect any
obligation you might have under sections 531 through 542 of
the Act for devices under the Electronic Product Radiation

Control provisions, or other Federal laws or regulations.
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Page 2 - Mr. Bard

This letter will allow you to begin marketing your device as
described in your 510(k) premarket notification. The FDA

finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for your device on our labeling
regulation (21 CFR Part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4692. Additionally, for questions on
the promotion and advertising of your device, please contact
the Office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21 CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
its internet address llhttp://www.fda gov/cdrh/dsmamain.html".

Sinc ely s

)l
D )j I
T rj

. 
j I

nc

im Ulatowski
irec r

Divis on of Dental, Infection Control,
and General Hospital Devices

Office of Device Evaluation
Center for Devices and
Radiological Health

Enclosure
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FES-02-99 18:31 FROM: 
ID:19492062GO3 PAGE 4/6

51 0(k) Number (if known): K984146

Device Name: Paragon Infusion Kit

Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic

directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management. Additional routes of administration include percutaneous,
subcutaneous, intramuscular and epidural infusion.

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

Concurren f CDR f DeviceEvaluation (ODE)H 
Off'ýý=

(Division Sign-off)
Division of Dental, infection Control,
and General Hospital Devices

510(k) Number

Prescription Use OR Over-The-Counter Use

(Per 21 CFR 801.109)

(Optional Format 1-2-96)

Page iiiFOI - Page 15 of 245



DEPARTMENT OFBEUTH &HUMAN SERVICES

FEB - 9 1999

Public Health Service

Food and Drug Administrafion
9200 Corporate Boulevard
Rockville MD 20850

Robert J. Bard, Esq., R.A.C.
Vice President Regulatory and Legal Affairs
I-Flow Corporation
20202 Window Drive
Lake Forest, California 92630

Re: K984146
Trade Name: Paragon Infusion

Regulatory Class: II
Product Code: FPA
Dated: November 11, 1998
Received: November 19, 1998

Dear Mr. Bard:

We have reviewed your Section 510(k) notification of intent to
market the device referenced above,and we have determined the

device is substantially equivalent (for the indications for
use stated in the enclosure) to devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the
Medical Device Amendments, or to devices that have been
reclassified in accordance with the provisions of the Federal

Food, Drug, and Cosmetic Act (Act) * 'You may, therefore,
market the device, subject to the general controls provisions
of the Act. The general controls provisions of the Act
include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and
prohibitions against misbranding and adulteration.

If your device is classified (see above) into either class II
(Special Controls) or class 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 Regulations, Title 21, Parts 800 to 895. A

substantially equivalent determination assumes compliance with

the Good Manufacturing Practice for Medical Devices: General
(GMP) regulation (21 CFR Part 820) and that, through periodic
GMP inspections, the Food and Drug Administration (FDA) will

verify such assumptions. Failure to comply with the GMP
regulation may result in regulatory action. In addition, FDA

may publish further announcements concerning your device in
the Federal-Register. Please note: this response to your
premarket notification submission-does not affect any
obligation you might have under sections 531 through 542 of
the Act for devices under the Electronic Product Radiation
Control provisions, or other Federal laws or regulations.
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Page 2 - Mr. Bard

This letter will allow you to begin marketing your device as
described in your 510(k) premarket,'Znotification. The FDA

finding of substantial equivalende';of your device to a legally
marketed predicate device results''in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for'-youir device on our labeling
regulation (21 CFR Part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4692. Additionally, for questions on
the promotion and advertising of your device, please contact
the office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21 CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
its internet address llhttp://www.fda gov/cdrh/dsmamain.html".

Sinc ely ýs,

Tim A. gUlatowski
Dir' 

C r
Divi's on of Dental, Infection Control,

and General Hospital Devices
Office of Device Evaluation
Centýe"i'-for Devices and

Raýdiciiogical Health

Enclosure
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FEB-02-SS 18s3l FROMs ID:19492062603 PAGE 4/6

51 0(k) Number (if known): K984146

Device Name- Paracion Infusion Kit

Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft fissue / body cavity) site for general surgery for
postoperative pain management. Additional routes of administration include percutaneaus,
subcutaneous, intramuscular and epidural infusion.

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

Concurrence f CDRH Offi a, ýDevý,CIDWi, 
. 
0ýff f Device valuation (ODE)

(Division Sip-Oft)
Division of Dental, infection Control,
and General Hospital Devices

, " V, ý ý., ,9--510(k) Number

Prescription Use 
--*"" 

OR Over-The-Counter Use
(Per 21 CFR 801.109)

(Op(ional Format 1-2-96)
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DEPARTMENT OF HEALTH 8-1 HUMAN SERVICES Public Health Service
food And Drug Administration

Reviewer(s) - Name(s)

ject: 510(k)Number

0A) TA I A) t+
Memorandurn

The Record - It is my recommendation that the subject 5 1 0(k) Notification:

ORefused to accept.

ORequires additioftal information (other than refuse to accept).

ElAccepted for review

Mfs substantially equivalent to marketed 
dew' 

ices.

ONOT substantially equivalent to marketed devices.

De Novo Classification Candidate? ----- - ------------- - - 11YES -11 NO

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

Is this device subject to Postmarket Surveillance? 11YES [;KNO

Is this device subject to the Tracking Regulation? 11YES 13"NO

Was clinical data necessary to support the review of this 5 1 0(k)? Elm EX40

T 3 a prescription device? YYES 11 NO

U--ýs-'this 5 1 0(k) rýyiewed bya Third Party? 11YES 19 NO

Special 5 1 0(k)? 
""' 

DYES 11]ýNO

Abbreviated 510(k)? DYES 1121"NO

This 5 1 0(k) contains:

Truthful and Accurate Statement 1311iiquested ITEnclosed
(reqt 'red f0, or originals received 3-14-95 and after)

LS(A510(k) summary OR EIA 510(k) statement

0 The required certification and summary for class 1H devices

C(ýýe indication for use form (required for originals received 1 -1 -96 and after)

iterial of Biological Origin . 11 YES 11 NO

lUe submitter requests under 21 CFR 807.95 (doesn"t apply for SEs):

Confid&iý 11 Confidentiality for 90 days 11 Continued Confidentiality` exceeding 90 days

Predicate Producf Code with class:

(Branch Chief)I

view:
(Division Director)

--Additional Pr-ddttot--4-C.(-)db(t)-Witli--Oitta (opti6fial)-

SS11--

7"J
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Page 1 of 5 1 0(k) review

MEMO TO THE RECORD

510(K) REVIEW

DATE: 2/1/99 OFFICE: HFZ-480
FROM: Hung Trinh DIVISION:DDIG/GHDB
DOCUMENT: K"4063
COMPANY NAME: I-Flow Corp
DEVICE NAME: Paragon Infusion Kit

Contact point: Robert Bard, VC Regulatory and Legal Affairs
949-206-2700
949-206-2600 (fx)

NARRATIVE DEVICE DESCRIPTION

SUMMARY DESCRIPTION OF THE SUBMISSION UNDER REVIEW:
The firm intends to market a new intended use for the Paragon Infusion System

(K923875), originally identified as the SideKick 50 Plus and SideKick 100 Plus. The
subject device will be marketed as a kit, which includes labeling changes and additional
components.

2. INTENDED USE:
The device is intended to provide continuous infusion of a local anesthetic directly into
an intraoperative (soft tissue/body cavity) site for general surgery for postoperative pain
management. Additional routes of administration include percutaneous, subcutaneous,
intramuscular and epidural infusion.

3. DEVICE DESCRIPTION:

A. Life-supporting or life-sustaining: no
B. Implant (short-term or long-term): no
C. Is the device sterile? yes

If yes, is sterility information provided? yes
Gamma radiation (cobalt 60) or ETO gas. Gamma radiation validation methodology is

by ANSI/AAMI ST32-1191/EN 552; dosage from 25 to 35 kGy. ETO sterilization
complies with ANSI/AAMI/ISO 11 135-1994/EN550

D. Is the device for single use? Single patient use
E. Is the device for prescription use? yes

If yes, is prescription labeling included? yes
F. Is the device for home use or portable? yes
G. Does the device contain drug or biological product as a component? no
IL Is this device a kit? no
L Software-driven: no
J. Electrically Operated: no
K. Applicable standards to which conformance has been demonstrated (e.g., IEC,

ANSI, ASTM, etc.): no
L. Device(s) to which equivalence is claimed, manufacturer, and 510(k) number or

preamendment status:
I-Flow Paragon Infusion System (K923875)
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Page 2 of 5 1 O(k) review

PainBuster Infusion Kit (K980558, K982946)
Home pump C-Series (K944692)

Sgarlato Pain Control Infusion Pump (PCIP) (K896422)

M. Submission provides comparative specifications
comparative in vitro data
performance data
animal testing
clinical testing
biocompatibility testing

yes
no
yes
no
no
no (same material as predicates)

N. Provide a statement of how the device is either similar to and/or different from

other marketed devices, plus data (if necessary) to support the statement. Provide a

summary about the devices design, materials, physical properties and toxicology
profile if important.

The sponsor claims that device is the same as the I-Flow PainBuster Infusion Kit with the

exception of the Paragon Pump and administration set replacing the PainBuster Pump. The kit is

comprised of a Paragon pump and administration set (K923875) and various kit components

such as catheter, needle, syringe, Y adapter, dressing, tape, gauze and carry case.

Comparative specs:

Comparison Paragon Infusion Paragon Infusion PainBuster Sgarlato PCIP

Element Kit System Infusion kit

Bolus Volume 0.5 ml; ±10% @ N/a. o.5 ml 0-1.0 ml

95% confidence
interval

Bolus Lockout 6 or 15 min; N/a 6, 15, 60 min 15, 30,, 60, 120

time ±15% @ 95% min

confidence
interval

Flow rates 0.5 to 10 ml/hr; 0.5 - 200 mUhr 0.5 to 10 ml/hr 0.5 - 500 ml/hr

±10% @ 95%
confidence
interval

Fill Volume 100 ml 100 ml 50 to 270 ml 50 to 100 ml

Pressure source Mechanical Mechanical Strain energy of Mechanical

spring energy of spring energy of elastomeric Spring
the pump the pump membranes

Fluid ReservoirPVC drug bag PVC drug bag ThermoplasticPolypropylene

(Krayton) Plastic syringe
Elastomeric
membrane

Catheter Nylon, N/a Nylon, polyamide

polyamide FEP polyamide FEP

polymer, silicon, polymer,
Polyurethane or Polyurethane or

teflon teflon

I
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Page 3 of 5 1 0(k) review

Needle Stainless steel N/a Stainless steel Stainless steel
Syringe Polypropylene, N/a. Polypropylene,
(optional) synthetic rubber, synthetic rubber,

medical silicone medical silicone
Y Adapter PVC, N/a. PV 1C ,
(optional) Surgimedics or Surgimedics or

ABS, Qosina ABS Qosina.

A more detailed comparison is available on page 18 of 19.

0. Does the submission include a summary of safety and effectiveness information
upon which an equivalence determination is based? yes

P. RECOMMENDATION:

I believe that this device is equivalent to: 80 FPA

Classification should be based on:

880.5440 Intravascular (IV) administration set Class: II

If the device is substantially equivalent to a class III device, does the submission
include: (1) certification that a reasonable search of all information known, or
otherwise available, about the generic type of device has been performed and (2) 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 which they have based the description? n/a.

1"91
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Page 4 of 5 1 0(k) review

"SUBSTANTIAL EQUIVALENCE" 
(SE) DECISION MAKING DOCUMENTATION

K984146

Reviewer: Hung Trinh

Division/Branch: DDIGD/GHDB,

Device Name: Paragon Infusion Kit

Product To Which Compared (5 1 O(K) Number If Known):

YES NO

1. Is Product A Device X If NO = Stop

2. Is Device Subject To 5 1 0(k)? X If NO = Stop

3. Same Indication Statement? X If YES = Go To 5

4. Do Differences Alter The Effect Or Raise New Issues of

Safety Or Effectiveness?

If YES = Stop NE

5. Same Technological Characteristics? X If YES = Go To 7

6. Could The New Characteristics Affect Safety Or
Effectiveness?

If YES = Go To 8

7. Descriptive Characteristics Precise Enough? X If NO = Go To 10
If YES = Stop SE

8. New Types Of Safety Or Effectiveness Questions? If YES = Stop NE

9. Accepted Scientific Methods Exist? If NO = Stop NE

10. Performance Data Available? X If NO = Request
Data

11. Data Demonstrate Equivalence? X Final Decision:
SE

Note: In addition to completing the form on the LAN, 
"yes" responses to questions 4, 6, 8, and 11, and

every 
"no" response requires an explanation.

7
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FEB-02-SS 19:30 FROM: ID:19492062GO3 PAGE 1/6

20202 Windrow Dr

Lake Forest, CA 92630

Tel: M.206.2670

Fax: 949.206.2603

Fcix
To., Hung Tdnh From: Robert J Bard, Esq.

Fam 301.480.3002 Pages: 6

Phone., 301.594.1287 x 130 Datw- 02102199

Re: K984063,K984146,K984638 CC.-

x Urgent D For Review 0 Please Comment 13 Please Reply 0 Please Recycle

a comment$*. The documenis accompanying this facsimile transmission contains Informalon Mich may be kQdY privileged and conlidenlial.

The Information Is irAended only for the use of l1w reciplent named below. I you have recWved this bosimile in aw, please Immediately notify us by
telephone to wrange for return of the original documents to us. Any disclosure, copying, distribution or the lalcing of any action in reliance on the
contents ofihis Wed Information is Fldcdy prohibited.
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FEB-02-SS 18:31 FROM: ID:lS492062603 PAGE 2/6

(0 a 0
I-FLOW
CORPORATION

20202 Windrow Drive

Lake Forest, CA 92630

(800) 448-3569 (949) 206-2700
Fax (949) 206-2600

February 2, 1999

VIAFACSRVME

Hung Trinh
Food and Drug Administration
Center for Devices and Radiological Health
Office Device Evaluation
9200 Corporate Blvd.
Rockville, Maryland 20850

Re: K984063
K984146
K984638

Dear Mr. Trinh:

Pursuant to our conversation of February 2, 1999, 1 have made the following changes to
the above referenced premarket notifications.

K984063 The Indications for Use description has been changed to a single
statement. Lines 3, 4 and 5 have been deleted and Line 2 has been incorporated into Line
1 .

No other changes have been made to premarket notification K984063.

K984146 A supplemental submission was made on January 13, 1999 to include
synovial infusions as an additional indication for use. The basis of this supplemental
submission was the finding of a predicate device (the McKinley Outbound K982256) that
include     on as an indication for use.

I-Flow has agreed to remove the January 13 revision from our submission based on your
statement that the  will not be allowed to have an indication for use that
include  s    ns. Based on your statement, I-Flow believes the Office
of Devic     e McKinley to modify their Indications for Use
Statement and that the posting on the FDA 5 1 0(k) webpage will be changed.
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FEB-02-S9 18:31 FROM: ID:19492OG2GO3 PAGE 3/G

The Indications for Use description has been changed to a single statement including
both Lines I and 2.

K984639 The Indications for Use description has been changed to a single
statement including both Lines I and 2.

No other changes have been made to premarket notification K984638.

If you have any additional issues specific to the above identified premarket notifications,
either to the information provided or in general, I can be reached at 949.206.2670 or
800,206,2700.

Sincerely,

Robert J. B Esq., R- A. C.
Vice President, Regulatory and Legal Affairs

/2-
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FEB-02-99 18:31 FROM: ID:19492062603 PAGE 4/G

51 0(k) Number (if known): K984146

Device Name: Paragon Infusion Kit

Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intrapperative (soft tissue / body cavity) site for general surgery for
postoperative pain management. Additional routes of administration include percutaneous,
subcutaneous, intramuscular and epidural infusion.

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

CDRH, Office of Device Evaluation (ODE)Concurrence f

Prescription Use OR Over-The-Counter Use
(Per 21 CFR 801.109)

(Optional Format 1-2-96)

t3
Page fli
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Intemal Administrative Form

VE-S NO
1. Did the firm request expedited review?
2. Did we grant expedited review?
3. Have you verified that the Document is labeled Class III for GMP L/purposes?
4. If, not, has POS been notified?
6. Is the product a device?
6. Is the device exempt from 510(k) by regulation or policy?
7. Is the device subject to review by CDRH?
8. Are you aware that this device has been the subject of a previo us NSE:

decision?
9. If yes, does this new 510(k) address the NSE issue(s), (e.g.,

performance data)?
-10. Are you aware of the submitter being tha WbJ66t'6646-integrity 7

investigation?
11 If H. , yes, consult the ODE Integty Offio6r.
12. Has the ODE Integrity Officer given permission to proceed with the

revieW7 (Blue Book Memo #191-2 and Federal Register 90NO332,
September 10, 1991.
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Screening Checklist
For all Premarket,,Notification 510(k), Submissions

Device Name:

Submitter (Company):
A T
8 R

s 
8 A

P 
R D

E 
E I

c 
v T

Items which should be included I I I

(circle missing & needed information) A 
A 0
T N IF ITEML
E A Is

I I NEEDED
YES NO YES NO I YES NO I AND IS

1.Cover Letter clearly identifies Submission as: MISSING

a)'Special 51 0(k): Device Modification"

b)'Abbreviated 
510(k)*

c)Traditional 510(k)
00 to
82.4

GOT*# 60
TO

2.OSPECIALS"- ONLY FOR MODIFICATIONS TO MANUFACTUREWS OWN CLASS I(,-III ORRESERVED CLASS UDEVICE

a)Name & 510(k) number of legally marketed

(unmodified) predicate device

b)S TA TEMENT- INTENDED USE 
AND- INDICA TIONS' FOR

USE OF MODIFIED DEVICE AS DESCRIBED IN ITS
LABELING HAVE NOT CHANGED

c)STATEMENT- FUNDAMENTAL SCIENTIFIC
TECHNOLOGY OF THE MODIFIED DEVICE HAS NOT
CHAkGED

d)Design Control Activities Summary
i) Identification of Risk Analysis method(s) used to

assess the impact of the modification on the
device and its components, and the results of the
analysis

ii) Based on the Risk Analysis, an identification of
the verification and/or validation activities
required, including-methods -or tests -used- and
acceptance criteria to be applied

iii) A declaration of conformity with design controls.
The declaration of conformity should include:
1) -A state6en't sidne'd by the individual

responsible, that, as required by the risk
analysis, all verification and validation
activities were performed by the designated
individual(s) and the results demonstrated
that the predetermined acceptance Criteria
were met

2) A statement signed by the 
individual'

responsible, that manufacturing facility is in
conformance with design control procedure

f

requirements as specified in 21 CFR 820.30
is
_

and the records are available for remig-W. _

f.- 102 (- 04/13/98 4:19 PM)
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4 4 4 CONTINUE TO SECTION 4 -(_ <_ <_

-/ IF ITEM
SPECIALSABOREMATFO TRAMnONAL

Is

NEEDED

I
AND IS

YES NO YES NO MISSING
ABBREVIATED 510(K): SPECIAL CONTROLSICONFORMANCE TO RECOGNIZED STANDARDS

a) For a submission, which relies an a guidance

document and/or special control(s), a summary
report that describes how the guidance and/or

special control(s) was used to address the risks

associated with the particular device type

b) If a manufacturer elects to use an alternate approach

to address a particular risk, sufficient detail should be
provided to justify that approach.

c) For a submission, which relies on a recognized

standard, a declaration of conformity to the standard.

The declaration should include the folloyAng:

i) An Identification of the applicable recognized
consensus standards that were met

ii) A specification, for each consensus standard,
that-all requirements. were -met -exceptfor

inapplicable requirements or deviations noted

below

iii) An Identification, for each eqnsensus standard, of

any way(s) in which the stahdard may have been
adapted for application to the device under

review, e.g., an identification of an alternative
series of tests that were performed

iv) An identification, for each consensus standard, of

any requirements that were not applicable to the

device

v) A specification of any deviations from each

applicable standard that were applied

vi) A specification of the differences that may exist, if

any, between the tested device and the device to
be marketed and a justification of the test results
in these areas of difference

vii) Name/address of test laboratory/certification

body 
involved- in- 

determining -the:conformance7of :7

the device with applicable consensus standards
and a reference to any accreditations for those
organizations

d) Data/information to address issues not covered by
guidance documents, special controls, and/or
recognized standards

4 CONTINUE TO SECTION 4

(- 102 (-ý. 04/13/98 4:19 VM I 
P'&ý 2
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IF 1717EF4 IS
4. GENERAL fNFORMAIION: REQUIRED IN ALL 510(K) SU MISSIONS NEEDED

SPECIALS. J,AOSAMAMO TRAIXT AND IS.
YES I NO I YES I NO YES 1- 0 1 MISSING

a) trade name, classification name. establishment registration
number, address of manufacturer. device class I-=

b) OR a statement that the device is not yet classified FDA - may be a classification request; see
coordinator

c) identification of legally marketedequivalent device NA

d) compliance with Section 514 - performance standards NA
V

e) address of manufacturer
Truthful and Accurate Statement
Indications for Use enclosure

h) SMDA Summa!y or Statement (FOR ALL DEWCE CLASSES)

i) Class III Certification & Summary (FOR ALL CLASS N DEWCES)
j) Description of device (or4riodificaffon) including diagrams,

engineering drawings, photographs, service manuals

N Proposed Labeligg- 
.. - 

I

V,
i) Package labeling (user infb)
ii) statement of Intended use V.0
iii) advertisements or promotional materials V

0 MRI comoafibility fjff claimed)
m) Comparison Information (siniffarities and differences) to named

legally marketed equivalent device (table preferred) should
include:

V,

i) labeling
ii) intended use

-ii!) hvs1cal Zfiýractedstics
iv) anatomical sites of use
v) Pertbrmance (bench, animal, clinical) testing NA
vil safety chara0erisfics NA

n) If kit, kit certification -. Is=
-5. Additi9tiat Considerations: (may be covered by Des ign Controls)

a) Blocompa tibility data for all pagent-contacting materials,
OR certification of identical material/formulation:
i) component 4 material
ii) identify patient-contactimg materials

-iii) biocompatibilltvoffinal'stonlitiýd'iýWýbt
b) Sterilization and expiration dating- infbnnafiow

i) sterilization method '
ii) $AL 7

iii) packaging 4
speciN=Pyrogen free 7

v) ETO residues "Z
vi) radiation dose I

c) Software validation & verification:
0 hazard analysis
ii)

level-ofconcerrv--iij) development documentation
iv) certification

Items shaded under "NO" are necessary for that type of submission. Circled items and items with checks

In the "Needed & g11 column must be submitted before acceptance of the document

Passed Screening Yes No Reviewer:

41 SI I

I I
Date: Concurrence by Review Branch:

RNCI'l 2 9

17
DCRD f- 102 (mý. 04/13/98 4:19 VMj 

V,&, )
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

November 19, 1998

Public Health Service

Food and Drug Administration
C:nt:r,for Devices and
R di I gical Health
Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd.
Rockville, Maryland 20850

I-FLOW CORP. 510(k) Number: K984146
20202 WINDROW DR. Received: 19-NOV-1998
LAKE FOREST, CA 92630 Product: PARAGON INFUSION
ATTN: ROBERT J. BARD

The Center for Devices and Radiological Health (CDRH), Office of Device
Evaluation (ODE), has 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. YOU MAY NOT PLACE
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TO DO SO.

On January 1, 1996, FDA began requiring that all 510(k) submitters provide on
a separate page and clearly marked "Indication For 

Use" the indication for use
of their device. If you have not included this information on a separate page
in your submission, please complete the attached and amend your 510(k) as soon
as possible. Also if you have not included your 510(k) Summary or 510(k)
Statement, or your Truthful and Accurate Statement, please do so as soon as
possible. There may be other regulations or requirements affecting your device
such as Postmarket Surveillance (Section 522(a)(1) of the Act) and the Device

Tracking regulation (21 CFR Part 821). Please contact the Division of Small
Manufacturers Assistance (DSMA) at the telephone or web site below for more
information.

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

specifically requested of you by an FDA official. Any telefaxed material
must be followed by a hard copy to the Document Mail Center (HFZ-401).

You should be familiar with the manual entitled, "Premarket Notification
510(k) Regulatory Requirements for Medical 

Devices" available from DSMA.
If you have other procedural or policy questions, or want information on
how to check on the status of your submission (after 90 days from the
receipt date), please contact DSMA at (301) 443-6597 or its toll-free
number (800) 638-2041, or at their Internet address http://www.fda.gov/cdrh/dsmamain.html
or me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman
Consumer Safety Officer
Premarket Notification Staff
Office of Device Evaluation
Center for Devices and Radiological Health
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njan nf submimirm. FDA Document Numbenn

E3 Now device

13 Other reason (specify):

Additional or expanded [3 Change in technology, design, materials,
indications or manufacturing process

Section: BT:..

E3 New device
[2 Withdrawal
E3 Additional or expanded indications
E3 Licensing agreement

E3 Labeling change:
M Lufications
C3 instructions
C3 Perhanatioe Characteristics
M shelf life
C3 Trade time
C3 Offier (specify below)

13 Change in ownership
E3 change in correspondent

E3 Other reason (specify):

E3 Change in design, component,
or specification:

C3 Software
M Color Additive
[3 Other (specify below)

13 Process change: C3 Report submission:

(3 Mantifixturw M Annual or periodic

E3 sterflizer
M P k

M Post-approval study
'P-k'2ý E3 AC

- 
e reactionacager ý

M D

C3 Response to FDA correspondence (specify belch* C3 Aniandment

" Request for applicant hold
" Request for removal of applicant hold

13 Request for extension
M Request to remove or add manufacturing site

:Section BI R son Mi.: Siibmission -.11M 0 01y:

E3 Now device 0 Change in: M Response to FDA letter concerning:

[3 Addition of institution 13 Correspondent 13 Conditional approval

CI Expansion i extension of study 13 Design M Deemed approved

E3 IRB certification C3 wwmed consent E3 Deficient final report

C3 Request hearing C3 U[snufacturer E3 Deficient progress report

E3 Request waiver 13 manufacturing E3 Deficient investigator report

C3 Termination of study 13 Protocol - feasibility E3 Disapproval

E3 Withdrawal of application 13 Protocol- other E3 Request extension of

U Unanticipated adverse effiect [3 Sponsor time to respond to FDA

1E3 Request m 
1 

-

E3 Emergency use.
M Notification of

emergency use
13 Additional information

E3 other reason (specify):

13 Report submission:
M Current mvestigator
13 Annual progress
C3 Site waiver limit reached

j C3 Final
'/Ou

13 IOL submissions only:
[3 Change in JOL style
13 Request for protocol warm

U

VeRim 1.0 IMMMY 19, 19"FOI - Page 34 of 245



FDA Document Number

SectionC. Peoduct CLassifkation
Product code: 

8 0 FRN
F.R. Section: 

880.5725
FC, 

-
Device class:

M class I Class ]I
Classification panel: General Hospital and Personal Use Device

M Class III E3 unaiassified

Information: on..510(k) Submissions.Section D
Product codes of devices to which substantial equivalence is claimed: Summary of, or statement concerning,

1 80 FRN 2 80 MEB 3 4
I -- - -

saffty am effectiveness data:
W5 10(k) atmmaty autchW

5 6 7
1 
8 E3 5 1 O(k) statement

-Information on devices to which substantial equivalence is claimed:

5 1 O(k) Number Trade or proprietary or model name Manufactura

1 K923875 1 Paragon Infusion System II-Flow Corp.

2 K980558 &
K982946

2 PainBuster Infusion Kit 2I-Flow Corp.

3 K896422 3 Pain Control Infusion Pump (PCIP)
3 Sgarlato Laboratories, In(

4 K944692 4 Homepump C-Series 4 I-Flow Corp.

5 5 5

6 a

S6ction 1E Product Information - Applicable to AR-Applications

Common or usual name or classification name:

Pump, Infusion

Trade or proprietarv or model name Model number

Paragon Infusion Kit

2 2

3 3

4 4

5 5

6 6

FDA document numbers of all prior related submissions (EM ess of outcome):

1 2 3 44 5 6

7 8 9 10 11 12

Data included in submission: 13 Laboratory testing 13 Animal trials 0 Human trials

Indications (from labeling):

The Paragon Infusion Kit is intended to provide continuous infusion of
a local anesthetic directly into an intraoperative site for general

surgery for postoperative pain management.

Vaum 1.0 januWY 19, 1993
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FDA Document Number

n eturing P

loriginai
C3 Add 0 Delete

 establishmentregistration number.
 

)(Manufacturer C3 Contract sterilizer
0 Contract manufacturer U Repackager / relabeler

Company / Institution name: 
I-Flow Corporation

Division name (if applicable): Phone number (include area code):

( 949 )206-2700 ext. 2670

Street address:
20202 Windrow Drive

FAX number (include area code):

( 949 )206-2603

City: 
Lake Forest

state / Province: 
CA

1

Country'. 
U.S A.

ZIP / Postal

Co&-1 92630

Contact name: 
Robert J. Bard, Esq., R.A.C.

Contact title:
Vice President of Regulatory and Legal Affairs

13 Original
0 Add 13 Delete

FDA establishment registration number:

I

El Manufacturer 13 Contract sterilizer
1 0 Contract manufacturer 13 Repackager / relabeler

Company / Institution name:

Division name (if applicable): Phone number (include area code):

Street address: FAX number (include area code):

City: State / Province: Country: ZIP / Postal Code:

Contact name:

Contact title:

0 Original 
. Delete I13 Add

FDA establishment registration n ba- 13 Manufactum 13 Contract sterilizer
0 Contract manufacturer C1 Repackager / rMeliabelear

Company / Institution name.

Division name (if applicable): Phone ninxiber (include area codo.

Street address: FAX number (include area code):

City: state Province: Country: P stal CZIP o ode:

Contact name:

I

Conts= title:

Zf
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FDA Document Number

... ......... . .

Sýedow.G`.'.:". Aopficantar nmr.

Company / Institution name:
I-Flow Corporation

F   iebment registration number.
 

Division name (if applicable): Phone number (include am code):

( 9 9 ) 206-2700 ext. 2670

Street address:
20202 Windrow Drive

FAX number (include am code):

( 949 206-2603

City: Lake Forest
state i Province: 

C U.S.A.
ZE? / Postal Code:

92630

Signature:

Name:
Robert J. Bard, Esq., R.A.C.

Title: Vice President of Regulatory and Legal Affairs

Section. H Submission correspondent (if diff&ent ftm.aboye

Company / Institution name:

Division name (if applicable): Thane number (include area code):

Street address: FAX number (include area code):

City: State Province: ZIP Postal

Code-Contact

Contact title:

'Z 
-2-
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!-FLOW
CORPORATION

20202 Windrow Drive
Lake Forest, CA 92630
(800) 443-3569 (949) 206-2700
Fax (949) 206-2600

Premarket Notification - 510(k)
Via Federal Express
November 11, 1998

Food and Drug Administration
Center for Devices and Radiological Health
Office of Device Evaluation
Document Mail Center HFZ - 401
9200 Corporate Blvd.
Rockville, Maryland 20850 Cz)

C>
Reviewing Staff:
In accordance with §51 0(k) of the Federal Food, Drug, and Cosmetic Act and in conformance with
Title 21 CFR §807.81, I-Flow Corporation is submitting this premarket notification for the Paragon
Infusion Kit prior to the introduction into interstate commerce for commercial distribution.

The Paragon Infusion Kit is substantially equivalent to the existing I-Flow Paragon Infusion System
(K923875), the I-Flow PainBuster Infusion Kit (K980558, K982946), the Sgarlato Pain Control
Infusion Pump (PCIP) (K896422) and the I-Flow Homepump C-Series (K944692).
All questions and/or comments concerning this document should be made to:

Robert J. Bard, Esq., R.A.C.
Vice President Regulatory and Legal Affairs

I-Flow Corporation
20202 Windrow Drive
Lake Forest, CA 92630

Telephone: 949.206.2700
Fax: 949.206.2600

Sincerely,

Rob)ýertJ.Ba 
Esq.,R.A.C.'

Vice President Regulatory and Legal Affairs

-Z 3
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20202 Windrow Drive

CFPWWý" Lake Forest. CA 92630

I-FLOW ý800) 448-3569 (949) 206-2700

CORPORATION Fax (949) 206-2600

PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT

(As required by 21 CFR 807.870))

I certify that, in my capacity as the Vice President of Regulatory and Legal Affairs of I-Flow

Corporation, I believe to the best of my knowledge, that all data and information submitted in the

premarket notification for the Paragon Infusion Kit are truthful and accurate and that no material

fact has been omitted.

kibnature

Robert J Bard, Vice President of RegulatoU and Legal Affairs
Name Title

I-Flow Corporation

Company Dated

Premarket Notification - 510(k) Number
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( 0 , FLOUVID.
i-FLOW
CORPORATION

90'>02 Windrow Drive
bake Forest. CA 92630
ýSM d43-3569 (949) 206-2700
;7ý:ix (949) 206-26001 ,

51 0(k) Number (if known):

Device Name: Paragon Infusion Kit

Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic

directly into an intraciperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.

2. Additional routes of administration include percutaneous, subcutaneous, intramuscular

and epidural infusion.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use OR Over-The-Counter Use
(Per 21 CFR 801.109)

(Optional Format 1-2-96)
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Prernarket Notification - 510(k)
Paragon Infusion Kit

Page 1 of 19

1.0 GENERAL INFORMATION

1.1 Purpose of Submission

1.1.1 This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new intended use
for the Paragon Infusion System (K923875), originally identified as the
SideKick 50 Plus and SideKick 100 Plus. The Paragon will be marketed as a

kit, the Paragon Infusion Kit, including labeling changes and additional
components.

1.1.2 Trade Name: Paragon Infusion Kit

1.1.3 Common Name: Infusion Pump Kit

1.1.4 Classification Name: Pump, Infusion

1.1.5 Classification Panel: General Hospital and Personal Use Device

1.2 Statement of Equivalence

1.2.1 The Paragon Infusion Kit includes components that are legally marketed
(either pre-amendment devices or devices that have been granted permission

to market via premarket notification regulation).

1.2.2 The Paragon pump and administration set are the same as used in K923875.

1.2.3 The Paragon Kit is substantially equivalent to the I-Flow Paragon Infusion
System (K923875), the I-Flow PainBuster Infusion Kit (K980558, K982946),
the Sgarlato Pain Control Infusion Pump (PCIP) (K896422) and the I-Flow

Homepump C-Series (K944692).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS

2.1 Description of the Paragon Infusion Kit

2.1.1 The Paragon Infusion Kit is identical to the I-Flow PainBuster Infusion Kit with
the exception of the Paragon pump and administration set replacing the
PainBuster pump.

2.1.2 The kit is comprised of a Paragon pump and administration set (K923875)
and various kit components such as catheter, needle, syringe, Y adapter,
dressing, tape, gauze and carry case.

2.1.2.1 The PainBuster kit contains all the above components except for
an elastomeric pump with integrated administration set instead of
the Paragon pump and administration set.

2.1.3 The Paragon administration set is intended to attach to the kit catheter at the
distal end of the set to provide continuous infusion of a local anesthetic

directly into the intraoperative site for general surgery for postoperative pain
management.

2.1.4 The Paragon administration set is a disposable device intended for single
patient use. The Paragon pump is reusable.

2.1.5 The Paragon is suitable for use as an ambulatory device and is intended for
use in the hospital, home environment or alternative care sites.

2.1.6 See Appendix A for drawings and Appendix B and C for labeling of the
Paragon Infusion Kit.
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Prernarket Notification - 51 O(k)
Paragon Infusion Kit

Page 2 of 19

2.2 Description of Paragon Pump

2.2.1 The Paragon pump consists of two cylindrical shells. The top half of the
pump has internal threads which mate to the external threads of the bottom
half of the pump.

2.2.2 The top incorporates a pressure plate which applies a load to the pliable drug
bag. The load is applied to the drug bag by way of two opposing springs
which act upon a scissors mechanism. The spring/scissors mechanism
creates a near constant pressure in the drug bag.

2.2.3 The bottom half of the pump is slotted to allow for positioning of the
administration set.

2.2.4 When the top and bottom halves of the pump are fully threaded together, the
pressure plate contacts the drug bag and acts as the pressurizing element.

2.2.5 This premarket notification proposes no changes to the Paragon pump.

2.3 Description of Paragon Administration Set

2.3.1 The Paragon administration set consists of a PVC drug bag attached to the
administration line.

2.3.2 Each administration set consists of fixed diameter flow control tubing or glass
orifice.

2.3.3 The flow control tubing or glass orifice is cut to a specific length L. When the
PVC drug bag is pressured by the Paragon pump, the delivery times are
defined by the inside diameter of the flow control orifice'.

2.3.3.1 The delivery time characteristic is derived from the flow rate of the
device which is in turn approximated by Poiseulle's equation:

AP,7D4
Q 128,uL

2.3.3.2 Where Q is the flow rate, p is the pressure drop across the orifice,
D is the inside diameter of the flow controlling orifice,,u is the
dynamic viscosity of the fluid and L is the length of the orifice.
The equation provides an approximation of the actual delivery
time.

2.4 Product Configuration

See Appendix A for drawings and Appendix B and C for labeling.
2.4.1 The Paragon pump:

2.4.1.1 PG10000OP: 100ml volume

2.4.2 The Paragon administration sets:

2.4.2.1 PG100005: 100 ml volume, 0.5 ml/hr flow rate
2.4.2.2 PG100010: 100 ml volume, 1.0 ml/hr flow rate
2.4.2.3 PG100020: 100 ml volume, 2.0 ml/hr flow rate
2.4.2.4 PG100040: 100 ml volume, 4.0 ml/hr flow rate
2.4.2.5 PG100100: 100 ml volume, 10.0 ml/hrflow rate
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Prernarket Notification - 51 O(k)
Paragon Infusion Kit

Page 3 of 19

2.4.2.6 PG1 00020Y: 100 ml volume, 2.0 ml/hr flow rate, dual orifice, dual
catheter with Y adapter

2.4.2.6.1 The dual orifice set consists of a standard Paragon
set with dual orifice downstream from the Y adapter.
Each orifice allows 2 ml/hr flow rate.

2.4.3 Each model consists of a kit with the following components:

2.4.3.1 Paragon pump (optional).

2.4.3.1.1 The reusable Paragon pump may be packaged and
sold separately from the disposable kit components.

2.4.3.2 Paragon administration set.

2.4.3.3 Catheter:

2.4.3.3.1 18 to 22 G catheter, 11 to 40 in. length, polyamide,
nylon, FEP (fluorinated ethylene propylene) polymer,
silicone, polyurethane or Teflon.

2.4.3.3.2 A catheter connector is included to connect the
catheter to the distal luer of the administration set.

2.4.3.3.3 The B. Braun Perifixo Epidural Catheter Set is an
example of the type of catheter that may be used
with the Paragon Infusion Kit.

2.4.3.3.3.1 Product code: EC20-0.

2.4.3.3.3.2 510(k) number: K813186.

2.4.3.4 Needle:

2.4.3.4.1 14 to 18 G, 1 Y2 to 3 % in. length, stainless steel.

2.4.3.4.2 The needle may be a catheter over needle as in the
Angiocath Tm example below.

2.4.3.4.3 The Angiocath catheter introducer needle is an
example of the type of catheter introducer needle
that may be used with the Paragon Infusion Kit.

2.4.3.4.3.1 Product code: 382258.

2.4.3.5 Syringe (optional):

2.4.3.5.1 60 cc plastic, luer lock syringe.

2.4.3.5.2 The syringe is used to fill the Paragon drug bag with
medication.

2.4.3.5.3 The B-D 60 cc syringe is an example of the type of
syringe that may be included in the Paragon Kit.

2.4.3.5.3.1 Product Code: 309663.

2.4.3.6 Dressing (optional):

2.4.3.6.1 The dressing is used to hold the catheter and/or flow
restrictor in place. 

eýl
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Prernarket Notification - 51 O(k)
Paragon Infusion Kit
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2.4.3.6.2 The OpSiteTm is an example of the type of dressing
that may be used in the Paragon Kit.

2.4.3.6.2.1 Product Code: 4973.

2.4.3.7 Carry Case (optional):

2.4.3.7.1 The carry case is used to hold the Paragon pump
while delivering medication.

2.4.3.7.1.1 I-Flow part numbers 1400749,
1400752 or 1400758.

2.4.3.8 Antiseptic Skin Swabs (optional):

2.4.3.8.1 The antiseptic skin swabs are used to prep the skin
area of the patient prior to inserting the catheter.

2.4.3.8.2 The Alcohol Prep Pads or lod  PVP Scrub
Swabsticks manufactured by   
are examples of the type of antiseptic skin swabs
that may be used in the Paragon Kit.

2.4.3.8.2.1 Model number: CLO1 10.

2.4.3.8.2.2 Model number: CL1244.

2.4.3.9 Tape (optional):

2.4.3.9.1 The tape may be used to the secure catheter, flow
control tubing or gauze.

2.4.3.9.2 The Transpore TM Surgical Tape manufactured by  
is an example of the type of tape that may be used
in the Paragon Kit.

2.4.3.9.2.1 Model number: 3M1527-1.

2.4.3.10 Gauze (optional):

2.4.3.10.1 The gauze may be used to secure the catheter or
flow control tubing.

2.4.3.10.2  Klinge 
  Gauze manufactured by

   is an example of the type of
  may   sed in the Paragon Kit.

2.4.3.10.2.1 Model number: JJ6923.

2.4.3.11 Y Adapter (optional)

2.4.3.11.1 The Y adapter is used for an additional catheter for a
large wound or multiple wound sites.

2.4.3.11.2 The Flexible Y Fitting by Qosina is an example of
the type of Y Adapter that may be used in the
Paragon Kit.

2.4.3.11.2.1 Model number: 81120 (see I-Flow
part number 5000755 for assembly).

3ý
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Prernarket Notification - 51 0(k)
Paragon Infusion Kit

Page 5 of 19

2.5 Components and Materials

The pump and administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will be
made to the Paragon pump or administration sets.

All kit components other than the pump and administration set are identical to those
used in the PainBuster infusion system submitted under K980558, K982946.

The Paragon administration set is a disposable device intended for single patient use.
The Paragon pump is reusable.

2.5.1 Non-fluid path components

2.5.1.1 Fill Valve Luer Cap:      

2.5.1.2 Distal Luer Cap:     

2.5.1.3 Pinch Clamp:     

2.5.1.4 Dressing/Tape/Gauze/Skin Preps.

2.5.1.5 Carry Case: Nylon.

2.5.2 Fluid path components

2.5.2.1 Filter (optional): Manufactured    The filter is  

          
           
         

2.5.2.2 Filter (optional):

2.5.2.2.1         
         

        
        

    

2.5.2.2.2         
         

       
        

    

2.5.2.3 Distal Male Luer Adapter:    

2.5.2.4 Tubing (Make-up):    

2.5.2.5 Tubing (Flow Control):     

2.5.2.6 Glass Orifice (optional):   

2.5.2.6.1      

2.5.2.7 Drug Bag:    

2.5.2.8 Fill Valve

2.5.2.8.1 Housing:     

2.5.2.8.2 Disk:      3ý
2.5.2.8.3 Luer:     
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2.5.2.9        
     

2.5.2.10 Needle:   

2.5.2.11 Syringe:      

2.5.2.12 Y Adapter:      

2.5.2.13 Solvent Bonding:    

2.6 Pumping Mechanism

2.6.1 The Paragon pumping mechanism is identical to the original Paragon pump
submitted under K923875.

2.6.2 The pressure that pumps the fluid comes from the mechanical spring energy
applying force to the drug bag.

2.7 Administration Sets and Drug Reservoir

2.7.1 The administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will
be made to the Paragon administration sets.

2.7.2 The Paragon administration set consists of a PVC drug bag attached to the
administration line.

2.8 Power Requirements

2.8.1 The Paragon pump is a mechanical pump that utilizes spring energy for
power. No additional external power source is required.

3.0 OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS

3.1 Standard Operating Conditions:

Priming/Residual Volume: < 5 ml

Operating Temperature

Test Solution:

Operating Pressure:

Head Height:

Accuracy:

310C skin temperature (900F)
0.9% NaCI

6.0 psi pressure source
001

±10% at 95% confidence interval

3.2 Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the ±1 0% accuracy claim.

100 ml x 0.5
mI/hr

100 mix 1
mI/hr

100 ml x 2
mI/hr

100mIx4
mi/hr

100mIx10
mi/hr

Average Flow Rate (mllhr) 0.53 0.99 1.99 4.14 10.30
Sid. Dev. 0.01 0.03 0.07 0.10 0.38
N 5 5 5 5 10

100 mll x 0.5 mi/hr: A five (5) piece sample produced an average flow rate of 0.53
ml/hr. The resulting average is well within its ±10% accuracy claim. The fastest
infusion had an average flow rate of 0.54 ml/hr and the slowest infusion had an
average flow rate of 0.51 ml/hr.
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100 ml x 1.0 mi/hr: A five (5) piece sample produced an average flow rate of 0.99
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 1.04 ml/hr and the slowest infusion had an average flow
rate of 0.96 ml/hr.

100 ml x 2.0 mi/hr: A five (5) piece sample produced an average flow rate of 1.99
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 2.05 ml/hr and the slowest infusion had an average flow
rate of 1.90 ml/hr.

100 ml x 4.0 ml/hr: A five (5) piece sample produced an average flow rate of 4.14
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 4.24 ml/hr and the slowest infusion had an average flow
rate of 3.99 ml/hr.

100 ml x 10.0 ml/hr: A ten (10) piece sample produced an average flow rate of 10.30
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 10.80 ml/hr and the slowest infusion had an average flow
rate of 9.65 ml/hr.

Graphical representation of the data can be found in Charts #1 through #5.

Back Pressure (Head Height) Comparison: Approximately 0.57 psi pressure
difference results per 16" head height. Thus, a 10% flow rate change may occur for
each 16" 

head height difference from nominal assuming a 6 psi pressure source.

3.3 Drug Delivery Comparison: Local anesthetics have densities similar to normal saline
(e.g. 1.002 to 1.005 for Ropivacaine HCI vs. 1.0045 for normal saline) and should not
affect flow rate. Product labeling includes a statement as to delivery times and the
possible deviation from nominal due to drug viscosity.

3.4 Safety / Alarm Functions

3.4.1 The Paragon pump and administration set provide a continuous fixed flow
and as such is not subject to fluid runaway conditions similar to that of some
electronic pumps.

3.4.2 The Paragon pump will not be recommended for any application that exceeds
the minimum internal pressure of the system.

3.4.3 If for any reason the patient needs to stop his or her infusions, each
administration set is supplied with a pinch clamp to stop the infusion.

3.4.4 This device contains no alarms or indicators for flow other than visual.

3.4.5 This device contains no alarms or indicators to detect air in line or an
occlusion; however, each set may include an integrated air-eliminating filter.

4.0 BIOLOGICAL SPECIFICATIONS

4.1 Biological testing is in conformance with ISO 10993 Part 1 for all fluid path
components of the Paragon administration set.

4.2 The Paragon administration set is categorized as follows:

4.2.1 Device Category: External Communicating Device.

4.2.2 Body Contact: Tissue/Bone/Dentin Communicating
4.2.3 Contact Duration: Prolonged.
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5.0

6.0

7.0

CHEMICAL AND DRUG SPECIFICATIONS

5.1 Compatibility

5.1.1 There are no specific drugs referenced in the labeling for the Paragon
Infusion Kit.

5.1.2 The Paragon Infusion Kit is intended for use with general local anesthetics
and epidural medications.

5.2 Drug Stability

5.2.1 There are no drugs included in the Paragon Infusion Kit.

INTENDED USE

6.1 The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.

6.2 Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.

6.3 The Paragon pump is re-usable. The disposable Paragon administration set is single
patient use only.

6.4 No testing has been conducted to determine the efficacy of the Paragon for the
delivery of blood, blood products, lipids or fat emulsions. The Paragon is not intended
for the delivery of blood, blood products, lipids or fat emulsions.

6.5 The Paragon is suitable for use as an ambulatory device and is intended for use in the
hospital, home environment or alternative care sites.

LABELS AND LABELING

7.1 I-Flow Corporation believes the proposed labels and labeling, where appropriate,
meets the requirements of 21 CFR Part 801 as it relates to a determination of intended
use and adequate directions for use.

7.2 The Paragon Directions for Use labeling:

7.2.1 Provides comprehensive directions for preparation and use for the Paragon.

7.2.2 Describes the routes of administration as it relates to intended use.

7.2.3 Describes the fluid types that may be administered by the pump as it relates
to intended use.

7.2.4 Contains warning information.

7.2.5 Contains the prescription statement required under 801.109 (b)(1).

7.2.6 Includes the specifications of the Paragon. The specifications include the
priming volume, residual volume, accuracy and operating conditions.

7.3 Identification labels and labeling

7.3.1 I-Flow has developed product identification labeling for the Paragon Infusion
Kit. Refer to Appendix B for examples.

7.4 Packaging labels

7.4.1 Contains the prescription statement required under 801.109(b)(1).
_117
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7.5 Appendix B and C contains example labeling of the following:

7.5.1 Labeling for pump, administration set, catheter, needle, syringe and dressing.

7.6 Appendix D contains predicate labeling for the Paragon Infusion System, PainBuster
Infusion Kit, Sgarlato Pain Control Infusion Pump (PCIP) and the Homepump
C-Series.

8.0 STANDARDS

8.1 There are currently no standards established for mechanical infusion pumps.

9.0 PACKAGING

9.1 The components of the Paragon Infusion Kit may be purchased as sterile, finished
devices or purchased in bulk, non-sterile and packaged by I-Flow.

9.2 The Paragon Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
an optional header bag with an ETO Tyvek strip.

9.3 The Paragon administration set may be packaged in either a Tyvek pouch or
Form/Fill/Seal.

9.4 The Paragon Kit components are placed in the inner tray or pouch.

9.5 Packaging is suitable for either radiation or ETO sterilization.

9.6 The Paragon Infusion Kit will be packaged 1 or 5 kits per case.

9.7 Package aging tests have been conducted on the inner pouch packaging material. The
results of bacterial dust challenge testing has determined that the Tyvek pouches/trays
used to package the disposable Paragon administration set maintain sterility in excess
of three years.

10.0 STERILIZATION INFORMATION

Note: The kit components of the Paragon Infusion Kit may be purchased non-sterile and
packaged by I-Flow or sterile from the manufacture. The Paragon administration set and
non-sterile purchased components shall be sterilized as follows:

10.1 The methods of sterilization are gamma radiation (Cobalt 60) or ETO gas.

10.2 Sterilization validation methodology is by ANSI/AAMI ST32-1991 / EN552 Method 1 for
gamma radiation.

10.2.1 The gamma radiation dose validated for this product is 25 to 35 KGy (2.5 to
3.5 Mrad).

10.3 Sterilization validation methodology is by ANSI/AAMI/IS0 11135-1994 / EN550 for
ETO gas sterilization.

10.3.1 For ETO sterilized product, the maximum levels of gas residuals for ethylene
oxide, ethylene chlorohydrin and ethylene glycol are consistent with the FDA
proposed rule, 43 FR 27482 (June 23, 1978).

10.3.2 The maximum residual limits are 25 pprn for ethylene oxide, 25 ppm for
ethylene chlorohydrin, and 250 ppm for ethylene glycol.

10.4 The sterile product under review here will have a sterilization assurance level (SAL) of
10-6. Sterility testing is by spore strip for ETO. Under AAMI Method 1 for Gamma
sterilized product, no sterility test is required.
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10.5 The Paragon Infusion Kit has not been tested for pyrogenicity and is not indicated for
blood path use.

11.0 REFERENCES

11.1 Appendix E contains the following articles:

11.1.1 Armitage, E. N. Local anaesthetic techniques for prevention of postoperative
pain. British Journal of Anaesthesia, 1986: 58: 790 - 800.

11.1.2 McClure, J. H. Continuous infusion techniques for postoperative pain relief.
Anaesthesiology, 1993: 6: 819 - 822.

11.1.3 Dahl, J. B., et al. Wound infiltration with local anaesthetics for postoperative
pain relief. Acta Anaesthesiologica Scandinavica, 1994: 38: 7 - 14.

11.1.4 Wilkes, R. A., & Thomas, W. G. Bupivacaine infusion for iliac crest donor
sites. Journal of Bone and Joint Surgery, 1994: 76-B (3): 503.

11.1.5 Rawal, N., et al. Postoperative patient controlled regional analgesia at home.
Poster presented at American Society of Anesthesiologists, 1997.

11.1.6 Nyhammar, E., Hohansson, S. Chemical Stability of Meropenem in Portable
Infusion Pumps. National Corporation of Swedish Pharmacies, Central
Laboratory, Stockholm, Sweden.

11.1.7 Rawal, N., et al. Postoperative patient-controlled local anesthetic
administration at home. Anesthesia and Analgesia, 1998: 86: 86 - 89.

11.1.8 Baker, J. W., & Tribble, C. G. Pleural anesthetics given through an epidural
catheter secured inside a chest tube. Annals of Thoracic Surgery, 1991: 51:
138, 139.

11.1.9 American Hospital Formulary Service (AHFS) Drug Information (1998 ed., pp.
2659 - 2661). Bethesda, MD: American Society of Health-System
Pharmacists.

11.1.10 Trissel, L. A. (1994). Handbook on Injectable Drugs (8th ed., pp. 127, 128).
Bethesda, MD: American Society of Hospital Pharmacists' Special Projects
Division.

11.1.11 Enneking, F.K., Scarborough, M.T., Radson, E.A. Local anesthetic infusion
through nerve sheath catheters for analgesia following upper extremity
amputation. Regional Anesthesia, 1997: 22(4): 351-356.

11.1.12 Partridge, B.L., Stabile, B.E. The effects of incisional bupivacaine on
postoperative narcotic requirements, oxygen saturation and length of stay in
the post-anesthesia care unit. Acta Anaesthesidgica Scandinavica. 1990: 34:
486-491.

11.1.13 Khoury, G.F., Chen, C.N., Garland, D.E., Stein, C. Intra-articular morphine,
bupivacaine, and morphine/bupivacaine for pain control after knee
videoarthroscopy. Anesthesiology, 1992: 77: 263-266.

11.1.14 Raja, S.N., Dickstein, R.E., Johnson, C.A. Comparison of postoperative
analgesic effects of intra-articular bupivacaine and morphine following
arthroscopic knee surgery. Anesthesiology. 1992: 77: 1143-1147.
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11.1.15 Shenfeld, 0., Eldar, G., Lotan, G., Avigad, I., Goldwasser, B. Intraoperative
irrigation with bupivacaine for analgesia after orchiopexy and herniorrhaphy in
children. The Journal of Urology. 1995: 153: 185-187.

11.1.16 Tverskoy, M., Cozacov, C., Ayache, M. Bradley, E., Kissin, 1. Postoperative
Pain after Inguinal Herniorrhaphy with Different Types of Anesthesia.
Anesthesia and Analgesia. 1990: 70: 29-35.

11.1.17 Oakley, M., Smith, J., Anderson, J., Fenton-Lee, D. Randomized
Placebo-controlled Trial of Local Anaesthetic Infusion in Day-case Inguinal Hernia

Repair. British Journal of Surgery. 1998: 85: 797-799.

11.1.18 Drug insert for Naropin (ropivacaine HCI).

11.1.19 Drug insert for Marcaine (bupivacaine HCI).

12.0 COMPARISON TO LEGALLY MARKETED DEVICES

See Table 1 that follows this section for more specific information.

12.1 Intended Use

12.1.1 The Paragon Infusion Kit, the PainBuster Infusion Kit and the Sgarlato Pain
Control Infusion Pump (PCIP) have the same intended use:

12.1.1.1 To provide continuous infusion of a local anesthetic directly into
the intraoperative site for general surgery for postoperative pain
management.

12.1.2 The predicate Paragon Infusion System and Homepump C-Series are
intended for general infusion use, including chemotherapy and pain
management.

12.2 Device Descriptions

12.2.1 The Paragon Infusion Kit

12.2.1.1 The Paragon Infusion Kit is identical to the predicate PainBuster
Infusion Kit with the exception of the Paragon pump and
administration set replacing the PainBuster pump.

12.2.1.2 The Paragon Infusion Kit uses the same mechanical, reusable
Paragon pump as the predicate Paragon Infusion System.

12.2.1.3 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System.

12.2.2 The Paragon Infusion System

12.2.2.1 The Paragon Infusion Kit uses the same pump and administration
sets as the Paragon Infusion System (K923875).

12.2.3 The Sgarlato Pain Control Infusion Pump (PCIP)

12.2.3.1 The Sgarlato PCIP consists of a kit very similar to the Paragon
and PainBuster Infusion Kit. These kits consist of an infusion
pump and administration set, catheter, needle, syringe, Y adapter,
carry case, dressing, tape and gauze.

12.2.3.2 The Sgarlato kit uses a disposable, spring driven syringe pump
with integrated administration set. 

(Z-.

FOI - Page 57 of 245



Prernarket Notification - 51 0(k)
Paragon Infusion Kit

Page 17 of 19

12.2.4 The Homepump C-Series

12.2.4.1 The Homepump C-Series consists of a disposable, elastomeric
infusion pump with integrated administration set.

12.2.5 Specifications

12.2.5.1 The Paragon Infusion Kit, PainBuster Infusion Kit and Sgarlato
PCIP have similar fill volumes and flow rates, see Table 1.

12.2.6 Flow Control

12.2.6.1 The Paragon Infusion Kit and all its predicate devices use either a
glass orifice or PVC tubing to control the flow rate.

12.2.7 Materials

12.2.7.1 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System. All fluid path materials of the
Paragon Administration Set are in conformance with ISO 10993
Part 1.

12.2.8 Based upon the data presented in this section 12.0 and Table 1, I-Flow
Corporation has determined that the Paragon Infusion Kit is substantially
equivalent to the named predicate devices.

lfý
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Table 1
Comparison to Legally Marketed Devices
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Prema rket Notification - 51 O(k)
Paragon Infusion Kit
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Appendix A

Paragon Infusion Kit Drawings
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Appendix A
Example Paragon Infusion Kit
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Appendix A
Example Paragon Infusion Kit
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Part Specification For I-FlOW Corporation Date: 4-16-92

I-FLOW P/N: 1100968 Rev: b

Part Description: FLEXIBLE Y FITTING

Revisions Description Date Chg.By Ck.By

A PRODUCTION RELEASE DCO 974 4-16-92 KJS SET

B REVISED PER DCO 1614 1-25-94 EB

Qualified Manufacturers (X1 or Equivalent no substitutions

Manufacturer MFG P/N

QOSINA CORP 81120

SURGIMEDICS 012500-000

Vendor P/NSuggested source

NOTES:

I-FLOW
ORIGINAL

DOC E N' 1 ATI 0 N

Approv8

       

 6:FORMSPARTSPEC.FRM
FOI - Page 66 of 245
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+

ý,aývqo, I L
Plastisol Components are made from liquid PVC resin with durometer of 65-69 Shore A hardness.

Oosina offers two versions of a Universal Y connector-2.5 inches and 3.5 inches long. The stem
internal dimension is 1/4 inch. The internal leg dimensions are undersized to insure a tight non-glued
fit for tubing sizes of 3/32 inch, 1/8 inch, 3/16 inch and 1/4 inch.

xM0C
0 M
Z aM M

Z

45

0
0

Z

0
0

Horseshoe Y connectors have the same internal dimensions on all three openings:

Ký .7ý ý-..

I;C)osina gladly welcomes the opportunity to quote other sizes and design configurations. 11

M
S2!:
MVM
0 CO
0 M
M -i
Ox
n CnCn M
M(n

15/9,
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giniedics/TNIP Manifolds are completely clear and free of glued joints, xith a'ýur_ I
(Me-piece straight-through body that reveals air bubbles, emboli or other

irregulari-ties that can hide in opaque models. Ten manifold variations are available, with
(Nvo. three, four or five ports, for a full range of uses in ICU/CCU, surgery

morlitor-imr. cardiac catheterization, drug administration and other specialty procedures.Z! 0

Dill-11OLDED 
"Y" 

CONNECTORS

Surminedics/TINIP Dip-Molded "Y" 
Connectors, manufactured of Class VI medical

approved ingredients, are popular for their utifity in soft tubing connections, i ga-a rri
tion., blood administration, dialysis, perfusion circuits and other applications.
Standard connectors are available in seven interior dimensions, from .120" to
.375". Special com-lectors allow users to clip one or both legs to accommodate
fittin6 of 1/6", 3/32", 

5/32" and 7/32".0

INSUIT.VOLDED Li.,%Fs

surziniedics/TMP Insert Molded Lines are clear with fittings made from medical
grade PN'C. Their luer iock devices eliminate tile need for solvents or adhesives.
Lines come in a variety of tý-pes from micro-bore to IV sizes, in both P17C and
poiyethylene-lined/PVC models, and for a range of low-to high-pressure uses.
E'iil-ineered to meet exactim, demands, the lines have gained,%ide use in blood
pressure illonitoring, drug infusion, anesthesia/capnography, radiology, respiratory..
care. enteral feeding, chemotherapy, cardiac therapy and diabetic treatment.

It SurglinedicsITAIP, weJollow exacting procedures and use only thefinest
medi-cai-grade materials in the manufacturing of Inedicallsurgical products. Used as

directed, standard catalog items are guaranteed to deliver reliable,
superiorperfor-Mance under normal operating room conditions.

Products arefrequently available in multiple colors, with custom imprinting and
('0dinp, in bulk, sterile andpackaged expressly to meet a user's needs. Moreover,
ýurnitnedics:ITMP design engineers take pleasure in working with clinicians as well
(18fitbricators in the development of new products, from concept tofinalform.

For additional infonnation, please call our Sales Department at I-SOO-669-9001.

1_7?
2-D

c i -m,4ý Tloe W-diands. Texas
2828 North Crescent Ridge Dr.
The Woodlands. Texas 77381
(713) 363-4949

T rd K.A. MEDICAL PRODUCTS. INC.
A wholly owned subsidiary of Surgirnedics. Inc.

FOI - Page 68 of 245
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Dispos,able Transducer Domes & Luer Loc
Sterile Price
Part Number Package Each Description

Bulk 500- 1000-
5000-Part Number 999 4999 10,000

014480 25ICtn $2.70Bentley/Linden Assembled *014480-120$2.60$2.55$2.50
014482 25/Ctn 2.70 Bentley/Luer Assembled *014482-1202.60 2.55 2.50
014484 25/Cln 2.70 Gould/Linden Assembled .014484-1202.60 2.55 2.50
014486 25/Ctn 2.70 Gould/Luer Assembled *014486-1202.60 2.55 2.50
014488 25/Ctn 2.70 B & H/Linden Assembled *014488-1202.60 2.55 2.50
014490 25/Ctn 2.70 0 & H/LuerAssembled *014490-1202.60 2.55 2.50

Contrast Me(fia Se
Sterile Price Bulk 500- 1000. 5000.
Part Number Package Each Description Part Number 999 4999 10,000

Contrast Media Sets
014061 25/Ctn $1.60
*014063 25/Ctn 1.65
*014064 25/Ctn 1.60
014065 10/Ctn 1.83
014067 101CIn 1.70

*014068 25/Ctn 1.60
*014069 25/Cln 1.60

72m wNented Spike, pinch
96N w/Vented Spike, pinch
72 w/Non-Vented Spike, pinch
72 wNented Drip Chamber, rtr
Flush Line w/Non-Vented
Drip Chamber

720 w/Vented Spike, rtr
720 w/Non-Vented Spike, rfr

014061-120 $1.40 $1.05 $ .89
014063-121 1.45 1.10 .95
014064-120 1.40 1.05 .89

014065-120 2.06 1.50 1.30

014067-120 1.95 1.45 1.20

014068-120 1.40 1.05 .89
014069-120 1.40 1.05 .89

Solution Administration Set.,
S terile Price Bulk 500- 1000-

5000--Part Number Package Each Description Part Number 999 4999 10,000 7
Solution Administration Sets 014070-121 $1.40 $1.20$1.00
014070 25/Ctn $1.47Single Set 60" Macro 014071-121 1.40 1.25 1.05
014071 25/Ctn 1.47Single Set 60" Micro 014074-120 2.15 1.90 1.75
014074 25/Ctn 2.20 2-WaySet48" 014077-120 2.90 2.60 250
014077 251CIn 2.95 3-Way Set 48"

.

Plastisol "Y" Fittings
5& Iwo- 50w_

Part Numher Description 999 4999 10,000

Plastisol "Y" Fittinsg
Bulk T

(:-012500 .120-11) S .27 $ X .2Z S .17 'T . 
In

012501 .140' ID 28 21 17. . .
012502 .160N ID .29 .22 is
012503 .187ff 10 .32 24 20. .
012504 .250" 10 33 25 20
*012505 .345010

.

.49
.
.36

.

.29
*012506 .375" ID .49 .36 .29
012552 Universal "Y" .25 .19 .15

'1000 Pieces Minimum

'Denotes: Non-Stock -Special OrderFOI - Page 70 of 245



Plastisof Dipped Parts

Norton
products that solve problems
Because we control every step of

the-manufacturing process... f rom
formulation and compounding of raw
materials through extrusion, molding,
assembly, packaging, and final distribution
...we can offer more flexibility. more
oxperience, and more expertise in
responding to your needs. Our theme
"Norton Can Do!" is more than just a
promotional statement ... it's a
rommilment and a promise we are ready
to fulfill. "Can 

Do!" 
means that you can

rely on Norton to provide solutions to your
problems ... not just products.

Standard Manufacturing
Tolerances

to.3-757"hýive
wall

withý.075-1 .31. Parýlsith an ID of ý07 to 7
an ID tolerance of t,00V and a wall
tolerance of ± ý01 5".

2. Parts with an ID of .375" to * 625'h.,ve
an 10 tolerance of ±.010"and a wall
tolerance of t.020'.

3. Parts with an ID of 
.625" 

to 
1.00" hive

an ID tolerance of =.010" and a wall
tolerance of ±,030". There may be
higher wall thickness in areas of
restricted run-off.

-4. The maximum length without speciAly
built tanks is 13".

5. The trim lengths are toleranced at
-- Ill 6 of an inch up to 

2" and t 1/8" an
lonner parts.

Plastisol Typical Physical Properties

Formulation

Property 85-4 97-1 98-1 99-1

Hardness, Shore A, 15s
Tensile strength, psi

Ultimate elongation, %

Tensile stress,
100% elongation, %

Tensile stress,
200% elongation, %

Tensile stress,
300% elongation, %

Tear resistance, lb./in.

Specific gravity, 230/23'C
Water absorption, % absorbed
Color

57 53 55 56
2013 1876 1824 1858
394 410 438 427

870 706 683 643

1334 1119 1075 1070

1691 1487 1435 1420
176 137 144 140
1.20 1.19 1,19 1.19

0.16 0.34 0.29 0.30
Clear Clear Gray Blue

Standard Plastisoi "Y"

Fitting Dimensions

.120", .140", .160", 3/16'. 
1/4'

These compounds are medical grade. Class V1
approved Plastisol. Customer needs can be met
through development of other compounds by
research aroup

To order please contact your Norton

representative or Norton medical products
distributor Write to us at

,., 1Jm1nn 1983
27-247 5M -5:83
P,,nled in U S A 

AMMMURFAMPIZOrSP.O. W AW ~IL "awlFOI - Page 71 of 245



SMEDICAL
SPECIALTIES

Versalon* Nonwoven All-Purpose Sponges
I deal for applying owriments. prepping, wiping needles. cleaning
slides ana more. Anyon/polystitter blend construction.

Cost-effective sponge. Highly absorbent. �irtually lint-free. Tray of 50.

SWie 2s in Peel-ý Package
GROB NO. opeclaiinm OUANTRY
KES042 2' x 21, 4-ply CS/3000
KES043 3' x 3', 4-ply cst2400
KESW 3' x 4', 4-ply csM200

KESW 4' x 4', 4-ply cV1200

STERI-DRAPES

W! 
.

Steri-Drapen" 
Surgical Drapes

Steri-Drapelm plastic drapes feature
depencable 3M adhesive. Helps maintain
sterile field around surgical site and isolates
endogenous sources of contamination.
Steri-Drape'm blue fabric drapes are

con-structed of impermeable fabric, and provide
effective adjuncts to any drape system.
Available in a wide range of sizes and
styles.

ORIMI NO, 011111211INW11 QUANnrV
3M1OOO 17%' x 11 'V bx/1 0
3M11010 17%* x 23'A" ox/1 0

7_ý

Alcohol Prop Pads
70% lsopropyt alcohol impregnated in non-woven applicators,
packaged in hermetically seated, foil pouches. 70% isopropyl

0 1

alcohol is used as a topical antiseptic/anti-infective agent prior to
administering injections. The Starts labeled products are ail
processed in accordance with U.S.P. sterility testing procedures.

Ogg= 0111111111111"T
clftnilo Medium-lYe x 134', bx/200

cW20007-CLOI 1 OR Medium, I YV x 1 h", bx/1 00 &3-/2000
CLO210 Large, I*/.' x 2", bx/1 00 cs/1 000

Acetone Alcohol Prep
Pads
70% isoorocyt alcohol comcined
with 10% acetone imDregnateo
on a non-woven aoplicator,

pacx-aged in a liermeticafly-sealea.
foil-laminatea paucn.

ORDER NO. 011SCRIPITIMI WANMY
C,L0310 1W x 1 A% bx/1 00 ý;S/1000

191

- 4 E ,4 A T 1 0 N ' S L E A 0 ; N G A L 7 E R N A T E S I r E H E A L 7 H C A R E 0 1 S T rZ 1 8 U T 0 iF

Appendix A

Example Components for Paragon Kit

Clinipad Alchohol Prep Pads

Aqueous Toweiettes
Towetette saturated with punfieci water and 0.9% benzyl alcohol,
and packaged in a hermatically-senied. foil-laminsted poucn.
orm"M amunry
CL2388 81 x W. bx/100 1:3111000

Pouches, Towelettes, and Prop Pads
Broad range of products including antiseptim skin pimptectants
and cosmetic dems. Unit-of-use packaging eliminateswaste and
cross-contamination. Color coded.
0111111111 In 01111111FIffff
CL2389 Castile soap towsiettes cW1OO0
CL2391 Refreshing toweiettes cV1OOO
CL2395 Antiseptic toweiWes Carl 000
CL3941 Povidone iodine solution, 1 oz cs/200
CLS133 Protective dressing cs/1000

Tincture of Green Soap Toweiettes
A folded toweliette saturated with green soap tincture solution
and packaged in a hermetically-seated. fail-larninated pouch.
oliIIIIIIII NO. 0"Amn"
CL2396 8* x 5!4" 01111000

lodophor Triples Towelettes
Poloxamer iodine IS SaWl staid on three folded towelettes,

pack-aged in a hermeticafly seated, foil-laminated pouch. Bulk case.
oý No.
CL2590 2%* x 1", unfolded 6" x 4JA' call'1500

Uquid Castle Soap Pouches
A hermeficailly-sestied mylar pouch filled with the highest quality
cashle soap.
01111111111111110. OUAWFIN

CL3932 4' x 2' catsm

FOI - Page 72 of 245



Dresslými Wou"d Care.

TO PLACE YOUR t)HOE11 CALL 1-800-%7-6400

lodophor PVP Scrub Swabsticks
with povidone iodine scrub antiseptic. a

iodine "onionic detergentlutioln
packageoin a inated pouch.

Appendix A
Example Components for Paragon Kit

Clinipad lodophor PVP Scrub Swabsticks
3M Transpore Surgical Tape

Microfoamm Surgical Tape
Stretchable. hypo-alkirgenic tape for pressure dmssings. Made
of surgical foarn coated with firm adhesive. Used for orthopedic
reftbOrtation drinsings. post-surgical dressings, and relief of
eciema and distention naHrntating. Tears easily. Stretched.
on= "M Olow, QUANFITY
3M1528-1 1' 

x 5% yd, cs/10 bX bXf1 2
3M152S-2 

2' x 51A yd, cs/1 0 bx bX/6
3M1528-3 3* x 5% yd, cs/10 bx bX/4
3MI528-4 4' x 5% yd. cs/10 bx bX/3

IM.

Blendermm Surgl'cai Tape
Features a waterproof bacicjng that protects against outside

con-tamination. It Isiecon rinended for occiusive skin test Patches and
protective dressings. This hypoaikirgenic. plastic surgical tape
adhems securely to body contours.
01111111111111 NM QUAWrrf
3M1525-1 V x 6 yd, cs/10 bx bx/1 2
3M1525-2 2* x 5 yd, cs/10 bx bx/6

Durepore"" Surgical Tape
Dureporem surgical tape is a muitiourpose specialty dressing
tape for applications where stniingtin is required. This

nypoailer-genic silk tape features a strong, durable backing ana excellent
adhesion to provide secunty for the most critical taoing needs.
The permeable backing permits moisture budd-up.
001101 NO. IIN QUANT"Y
3M1538-0 V x 10 yd, cw10 bx bX124
3MI538-1 I' x 10 yd, cs/1 0 bx bx/12
3M1538-2 2' x 10 yd. cs/10 bx bx/6
3M1538-3 

3" x 10 yo, =10 bx bx/4

Micropore"m Surgical Tape
This hypo-ailergenic paper tape is porous to enable moisture to
escape without reducing adhesion. Easy to remove ano leaves
minimal tape residue
011111!111 No. 010111CFAMN QUAW"
3M1530-0 A" x 10 yd, cs/10 bx bX/24
3MI530-1 1" x 10 yd. cs/10 bx bX11 2
3MI530-2 2" x 10 yd, cs/10 bx bx/6
3MI530-3 3" x 10 yd, cs/10 bx: bX/4
3MI533-1 1' x 10 yd. tan, cs/10 bx bx/12
3M1533-2 2* x 10 yd, tan. W10 bx bx/6

3M1535-1
I' 
x 10 yd, dispenser pacK cs/1 0 bx bx/1 2

3M1535-2
2' x 10 yd, dispenser pacK cs/1 0 bx bW6

/fmnspore:m Surgical Tape
ZUghtweight, clear plastic tape. For securing pnissure d ssings

over movable joints. Hypo-ailergenic adhesive. ieaves no
residue. Undortrity perforated for ventilation. Conforms well and
tears easily. X-ray transparent.
011111111111111% OUAM"
3MI-5,27 0 14' x 10 Vd. cs/10 bx bx/24

.s/10 bx ox/12-1

3M1527-2 2" x 10 yd, cs/10 b c
3MI527-3 3' x 10 yd, cs/10 bx bx/4
3MIS27S-1 1 * x 1 % yd, single use. cs/5 bx

*
bXM 00

3M1527S-2 2 x 1 'A yd. single use. cstS bx

1

bx/50

5

7 H E N A T 1 0 N ' S LEADI NG ALTERNATE S I T E H E A L T H C A R E 0 1 S T R 1 8 U T 0 R

Lemon Glycerin Swabsticks
4* swabsocks satuirailad with a lemon flavorea glycerine and a
pteasant tasting, odorless liquid DackageO in a

hermetically-sealed. fod-laminated pouch. Appropriate for generai mouth care.
OR= NO. QUANM

CL1225 Tdple swao. px/25 cs/250

FOI - Page 73 of 245



RMEDICAL
SPECIALTIES

Medi-RIPI Self-Adherent Bandages
cotton self-adherent bandage with elastic support securely
sticks to itself. but never to skin or hair. Tears easily to exact
length needed. Ughtweight, cool and comfortable. Individually
wrapped in 5 yard lengths.
OFMO NO. OtAANTffY
CC051 0 1 1, non-sterile, cs/4 bx: bx/24
CCO520 2', non-stel csV8 bx bxt1 2
CCO530 31, non-sterfle, cs/8 bx bx112
CCO540 41, non-sterile, cW8 bx bx/12
CCO560 6", non-sterile, cs/4 bx bx/1 2

Co-Wrap'O

Self-adherent - never needs pins, clips or tape. Patient-friendly
cotton stays cool, comfortable and gentle. Low cost - just

pen-nies per application. User-friencity - each mil is easy to start and
finish with no waste.
ORMNO. QUAll
CC2910 1' x 5 yds. tan. cs/4 bx bx/24
CC2920 2' x 5 yds. tan, cs/8 bx: bx/12
CC2930 3' x 5 yds, tan, cs/8 bx: bx/12
CC2940 4' x 5 yds. tan, cs/8 bx bx/12
CC2960 6* x 5 yds. tan, cs/8 bx bx/12

Kling* 
Conforming Gauze

Ideal for securing dressings, 1". splints. or for providing mild
compression and support Maximum freedom of movement

with-out consviction. Gentle stietcl for easy appik=on. Conforms to
difficult contours. Stays in plaos with minimal taping. Bandage
clings to itself. Indiviclusilly packaged.
- OM NM OUAMM

9* 
SWIM nid12 cam

6923 3', Sterile, W12

JJIM6 61, sterille. PW12 ce/48

Appendix A
Example Components for Paragon Kit

Johnson & Johnson Kling Conforming Gauze

Sof-KiingTu 
Conforming Bandages

Sall-KIIng- Contonni, Bandage is a one-oly rayorvpoyester
blend bandage that contorms. stretches and adheres to itself. This
low-linting banoage is no* absorbeft Individually padcaged.
OR= 110. 0111unrly
JJ6992 2* x 65'. sterile, pk/12 c3M
JJ6993 3* x 75', sterile, pkt12 cSt72
JJ6994 4" x 75'. sterile, pk/12 cs/72
JJ6996 6' x 85'. sterile, Pk/12 C3148

ConformO Stretch Bandages

One-piy cotton/pollyester blend crocheted bandage. Provides
softness, conformabilit% low lint, high absorbency. Ideal for
securing dressings, IVs and splints or for providing mild

com-pression or supporL Holds securely to any body contow. alknvs
for movement and some soft tissue swelling. Stays in piece with
minimal taping. Stretched.

Non-Sterile, Bulk
o1111111111 NO. MWM
KE2239 1 * x 4.1 yds, bg/24 c3M
KE2242 2' x 4.1 yds, bg/12 cam
KE2244 3" x 4.1 yds, bg/1 2 csM
KE2247 4' x 4.1 yds, bg/12 03/96
KE2249 6' x 4.5 yds, bg/12 cs/48

Sterile in Soft Pouch
OR= NO. DESCRWFM GuRn"
KE2230 I' x 4.1 yds. b9112 cs/96
KE2231 2' x 4.1 yds, bg/12 C"S
KE2232 3' x 4.1 yds, b911 2 C3416
KE2236 4' x 4.1 yda, W12 cam
KE2238 6' x 4.5 ycls, W12 ca/48

Sý
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Appendix B
Paragon Infusion Kit

Kit Pouch Labels

A PRODUCT OF/ EINE PRODUKT VON/ UN PRODUIT DE / LIN PRODUCTO DE CONTENTS / I NHALT /
CONTENU/CONTENIDO:

C06 
REFPG100005

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No.5001200

PARAGON INFUSION KIT
100 ml Vol x 0.5 ml/hr

CONTENTS: I each - 100 ml Vol, 0.5 ml/hr Administration Set

PACKAGE IS NOT STERILE, 
I each - 16GA I.V. Catheter Needle

INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

1 each - Transparent Dressing

A Ub-fý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative I Europaische Vertretung /

Fabrique par/ Fabricado por: 
C 

Repr6sentant pour I'Europe I Representante Europeo:

I-Flow Corporation E MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Borngasse 20, 35619 Braunfels, Germany
1303070A

A PRODUCT OF I EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS I INHALT /

(06ý 
ýVy 

CONTENU / CONTENIDO:

REF PG100010

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001201

PARAGON INFUSION KIT
100 ml Vol x I ml/hr

CONTENTS: I each - 100 ml Vol, I m11hr Administration Set

PACKAGE IS NOT STERILE, 
1 each - 16GA I.V. Catheter Needle

INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

I each -Transparent Dressing

-1A! / - wýoý FL-b-T
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative / Europaische Vertretung /

Fabrique par/ Fabricado por: Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation 
CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Bomgasse 20, 35619 Braunfels, Germany
1303071A

I' 
e'7
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Appendix B
Paragon Infusion Kit

Kit Pouch Labels

A PRODUCT OF / EINE PRODUKT VON I UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /

(06FILCOD WVY 
CONTENU / CONTENIDO:

REF PG100020
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 5001202

PARAGON INFUSION KIT
100 ml Vol x 2 ml/hr

CONTENTS: I each - 100 ml Vol, 2 mUhr Administration Set

PACKAGE IS NOT STERILE, 
I each - 16GA I.V. Catheter Needle

INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

1 each - Transparent Dressing

A FE-6-T-1
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative / Europaische Vertretung /

Fabrique par/ Fabricado por: 
C 

Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation E MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Borngasse 20, 35619 Braunfels, Germany
1303072A

A PRODUCT OF / EINE PRODUKTVON / UN PRODUIT DE I UN PRODUCTO DE CONTENTS / INHALT I

CONTENU / CONTENIDO: 1

(06FILOW I REF PG100040

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001203

PARAGON INFUSION KIT
100 ml Vol x 4 ml/hr

CONTENTS: I each - 100 ml Vol, 4 mi/hr Administration Set

PACKAGE IS NOT STERILE, 
I each - 16GA I.V. Catheter Needle

INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED. I each - 60cc Syringe

I each -Transparent Dressing

FL-b-T-1A (ý)
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by i Hersteller von European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation 
CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
01123 

Borngasse 20, 35619 Braunfels, Germany
1303073A
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Appendix B
Paragon Infusion Kit

Kit Pouch Labels

A PRODUCT OF / EINE PRODUKT VON I UN PRODU IT DIE I UN PRODUCTO DE CONTENTS I INHALT /
CONTENU / CONTENIDO:

REF PG100100

WLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001204

PARAGON INFUSION KIT
100 ml Vol x 10 ml/hr

CONTENTS: I each - 100 ml Vol, 10 ml/hr Administration Set

PACKAGE IS NOT STERILE, 
I each - 16GA LV. Catheter Needle

INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED, 1 each - 60cc Syringe

1 each -Transparent Dressing

A! 156-1 Kdtý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative / Europaische Vertretung I

Fabrique par/ Fabricado por: Repr6sentant pour I'Europe I Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Borngasse 20, 35619 Braunfels, Germany
1303074A

050ý'_
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Appendix B
Paragon Infusion Kit

Administration Set Pouch Labels

A PRODUCT OF/ EINE PRODUKTVON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS/ INHALTI

(16 = 
OD 

CONTENU / CONTENIDO: 1

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000780

PARAGON ADMINISTRATION SET

100 ml Vol x 0.5 ml/hr

ISTERILE1 7 2Ai CýQ
SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative / Europaische Vertretung /

Fabrique par I Fabricado por: CE Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1303080A

A PRODUCT OF I EINE PRODUKTVON/ UN PRODUIT DE/UN PRODUCTO DE CONTENTS/ INHALT/

(06F LOWY @ 

CONTENU I CONTENIDO:

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000781

PARAGON ADMINISTRATION SET

100 ml Vol x 1 ml/hr

ISTERILE1 1 2

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative / Europaische Vertretung /
Fabrique par/ Fabricado por: CE Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest. CA 92630 U,S.A. Borngasse 20, 35619 Braunfels, Germany

1303081A

011ý9
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Appendix B
Paragon Infusion Kit

Administration Set Pouch Labels

A PRODUCT OF / EINE PRODUKT VON i LIN PRODUIT DE i UN PRODUCTO DE

(00FL-05VTO@
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS / INHALT /

CONTENU/CONTENIDO:

PART NO. 4000782

PARAGON ADMINISTRATION SET

100 ml Vol x 2 ml/hr

ISTERILE1 -] jý
SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von I European Representative / Europaische Vertretung /
Fabrique par I Fabricado por: CE Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1303082A

A PRODUCT OF/ EINE PRODUKTVON / UN PRODUIT DE/ UN PRODUCTO DE CONTENTS/ INHALT/

006MUON700 
CONTENU / CONTENIDO:

[-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 4000783

PARAGON ADMINISTRATION SET

100 ml Vol x 4 ml/hr

STERILE
k-1-Y

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative / Europaische Vertretung /
Fabrique par i Fabricado por: CE Repr6sentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1303083A

6ýý
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Appendix B
Paragon Infusion Kit

Administration Set Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE I UN PRODUCTO DE CONTENTS / INHALT I

(F-FýLUM00 
CONTENU / CONTENIDO:

I-FLOW CORPORATION, LAKE FOREST, CA U,S.A. PART NO. 4000784

PARAGON ADMINISTRATION SET

100 ml Vol x 10 ml/hr

A! (T I STERI LE 1 -1 jý

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative I Europaische Vertretung I
Fabrique par i Fabricado por: CE Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1303084A

(0/
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Appendix B
Paragon Infusion Kit

Kit Box Labels
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Appendix B

Paragon Infusion Kit

Kit Box Labels
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Appendix B
Paragon Infusion Kit

Kit Box Labels
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Appendix B
Paragon Infusion Kit

Kit Box Labels
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Appendix 8
Paragon Infusion Kit

Kit Box Labels
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Appendix 8
Paragon Infusion Kit

Pump Box Label
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Appendix B
Paragon Infusion Kit

Administration Set Flow Rate Labels
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Appendix C

Kit Component Labeling

FOI - Page 91 of 245



Appendix C
PaInBuster Catheter Label

B. Braun PerifixO

Or X PEROXV PRODUCrCODEDECo

Uj
ý
xdý CM20-CEpidural Catheter Siet

;E
;333S30

LLJ
L11j t, Contents of unopened. undamaged - Destroy after singleDISPOSABLE
Uj package are: um Do not clean or resterilize.
CL. X STERILE Store at controlled room temperature.

U.
V-0

CONTENTS:
one - Marked 20 a& x 39.3 in. (100 Crnj

Uj Raftpaque Polyarnide Epidurat

CL
CaUteter with Closed rip and Three
Uftral Sildeports

X
One - Catheter Threading Assist Guldle 8 1 13RAUN

,OftOne - Screw Cap Luer Lock Catheter M

U. Camector L Braun Medical Inc.
Bethlehem, PA 18018

CAUTION: Federal (U.S.A.) Uw restrieftAz=Wed and packaged in U.SA
0-

Uj this device to sale by or on the order of a ConqKments a In U S. ermal2de ka M (3 nf
phyndan.

P-2W FM2125

'77

FOI - Page 92 of 245



Appendix C

PainBuster Catheter Direction for Use

B. Braun Perifixa

PERIFIXO Epidural
Catheter Directions
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Appendix C
PainBuster Needle Label
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Appendix C
PainBuster Syringe Label
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Appendix
PainBuster Dressing Laý
Smith & Nephew OpSit,
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Predicate Labeling
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Appendix D
Paragon Predicate Labeling

Pouch Set Label

A PROOLIC-T OF / EINE PROEXXT VON I LIN PRODUIT DIE I
UN PRODUCTO DE I UN PRODOTTO

o+ L-W)-C 9

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS / INHALT /CONTENLI
CONTENIDO I CON11ENE:

REF 5000937

Paragon Administration Set
1 1 mi/hr (NS, 320C)

_ý 
ýT

ISTERILEI EO ý.j

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE EY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Representative -'Eumpa9sche Veft7el_t- -q Mantstactured by ý Hemeffer 
Yon.,'

Repre'sentant pour I'Europe j Representante Europeo i Fabrique par; Fabricado por , Pmdoto Da:
Rappresentante Europeo: CE I-Flow Corporation
MPS Medical Product Service GmbH 0123 Lake Forest, CA 92630 U.S.A.
Bonngasse 20. 35619 Braunfels. Germany 1301870B

4
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Appendix D

Paragon Predicate Labeling
Box Set Label
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Appendix 0
Paragon Predicate Labeling

Flow Rate Label
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DIRECTIONS FOR USE

2.
3.

4.

5.

6.
7.

8.
9.

PainBusteem
INTENDED USE

Model Numbers
P060020,POSSOOS,PlOO020,PIIOOOS,PI25015,
P125050, P270010, P270020, P270050(Y), P270100

The PainBuster is intended to provide continuous infusion of a local anesthetic directly into the

intraoperative site for general surgery for postoperative pain management.

CONTRAINDICATIONS

This system is not designed for intravenous, intra-arterial or epidural drug delivery.

Not for blood, blood products, lipids or fat emulsions.

WARNINGS

" Single Use Pump. Do not refill. Discard after use.
" Do not overfill the pump.
" Medications administered with this system should be used in accordance with instructions provided

from the drug manufacturer.

DIRECTIONS FOR USE

Use Aseptic Technique

CONNECTS TO CATHETER

-AL

Filling the Elastomeric Pump

I . Close clamp on tubing.
2. Remove protective cap from filling port.
3. Attach filled syringe to the fill port and inject fluid

into pump. Repeat if necessary. Do not over fill

pump (refer to table for applicable fill volumes).
Replace fill port cap.

4. To prime the tubing, open the clamp on the tubing
and allow fluid to fill the tubing. Close clamp until

ready for use.

Placing the Catheter

ýIU rCKr

VHM5ZýNE

'F 5

_X-E RZ,

C,

Insert the introducer needle through the skin

(ap-proximately 3-5 cm away from wound site) then
push introducer and needle into the surgical wound site.
Remove the needle from the introducer.
Insert the marked end of the catheter through the hub of the introducer. Advance the catheter

ap-proximately 
2" into the wound site.

Remove the introducer while holding the catheter tightly in place. Assure catheter placement in
wound site.
Attach the catheter connector to the unmarked end of the catheter. Tighten until catheter cannot be
removed.
Attach syringe to catheter connector and prime the catheter with medication.
Attach the catheter connector to the pump tubing unless using the Y Adapter.
7.1 If using the Y Adapter for an additional catheter, then attach the Y Adapter to the pump tubing.
7.2 Attach each catheter connector to the Y Adapter.
Tape catheter(s) securely in place.

Apply appropriate dressing to catheter site(s).
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Starting the PaInBuster System
1. Open the clamp to begin delivering medication.

2. Secure flow restrictor to skin and apply desired dressing.

3. Secure PainBuster Pump to the outer dressing with tape or E-Clip as desired.

Delivery Time Information for the PainBuster

P0600201P065005Pi 00020PI 100051P1 25015P1 25050P27001 0P270020P270050P2701 00

Nominal Flow Rate (ml/hr) 2.0 0.5 2.0 0.5 1.5 5.0 1.0 2.0..........5.0... . ... .."1 10.0
..-1--l.-.--

Wrninal 
Delivery' 

"T 
me'(days'),

1. 3 5.4 2.1 9.2 3.5 1.0 1.ý 6.6 2.3 i1

Norrinal Volume (ml) 60 65 100 110 125 125
1

270 270
.

ý70
..

210
..

Nbxirrtjm 
Vol' 

u*'n'*-e (rd*) 6 5 6 
. 
5 
.1.11.

1 
1 
25 1 

1 
10 125 251 335 533 335 335

Retaine d Volurr i a r r i) < 3 -3 -4 <=4 <=4 -c--9 ý--9 <=9 <_-9

Approximate D_-R_Tý -Time Volume (M)
Hours Days

6 80
---..

12 6.5 38 35 .75 160

18 42 100 200
--'1'25'-

"-2-50

3 
1 
0
48 35 100 250

60 2.5 125
72'"'

""45
- -

175

96 4 ýZ 2 15

155 250

6 157 290

7 195 325

9 110 230
2 
1 
4 5

11 265

12 285

Delivery accuracy is ±1 5% (at a 95% confidence interval) of the

labeled infusion period when delivering normal saline at 880 F (31'C).

NOTES:

1. The infusion rate for each PainBuster Pump is labeled on the fill port. Flow rates from 0.5 ml/hr to 2 ml/hr are for

small wound sites while flow rates from 5 ml/hr to 10 ml/hr are for larger wounds.

2. Actual infusion times may vary due to:

-viscosity and/or drug concentration.

-fill volumes.

-positioning the PalnBuster pump above (increase) or below (decrease) the catheter site.

-temperature: the PainBuster flow restricter (located distal to the filter) should be close to, or in direct contact with, the

skin (31OC/880F). Temperature will affect solution viscosity, resulting in shorter or longer delivery time. If the PainBuster

is used with the flow restrictor at room temperature (20OC1680F), delivery time may increase by approximately 25%.

3. This product uses DEHP plasticized PVC. Certain solutions may be incompatible with the PVC material used in the

administration set. Consult the drug package insert and other available sources of information for a more thorough

understanding of possible incompatibility problems.

Infusion is complete when the PainBuster Pump is no longer inflated. A DorNnt MIT r)1:

CAUTION
Federal (U.S.A.) law restricts this device to sale by or on the order of a healthcare professional.

For Customer Service European Representative:

Call: 1.800.448.3569 CE MPS Medical Product Service GmbH

(949) 206.2700 
0123 Borngasse 20. 35619 Braunfels. Germany

(16 
C__ 

ý00 A ,

I-FLOW CORPORATION
LAKE FOREST, CA 92630

U.S.A.

1302080B
8/98

FOI - Page 106 of 245



Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF I EINE PRODUKTVON / LIN PRODurr DE / LIN PRODUCTO DE CONTENTS / INHALT I

(061%ja WVY 
CONTENU / CONTENIDO: 1

REF P270050

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001108

PainBuster 
Im 
INFUSION KIT

270 ml Vol x 5 ml/hr
CONTENTS: 1 each - 270 ml Vol, 6 ml/hr Pump

I each - 16GA LV. Catheter Needle
PACKAGE IS NOT STERILE.
INDIVIDUAL COMPONENTS I each - 20GA Epidurall Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

I each - Transparent Dressing

A FL_O_Tý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative i Europaische Vertretung /
Fabrique par / Fabricado por: Reprdsentant pour I'Europe / Representante Europeo:CEI-Flow Corporation MPS Medical Product Service GmbH0123
Lake Forest, CA 92630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany

1302078A

A PRODUCT OF I EINE PRODUKTVON / LIN PRODUIT DE / LIN PRODUCTO DE CONTENTS I I NHALT /
CONTENU / CONTENIDO:

(06n0voye REF P270100

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001109

PainBuster 
TINII 
INFUSION KIT

270 ml Vol x 10 ml/hr
CONTENTS: I each - 270 mll Vol, 10 ml/hr Pump

PACKAGE IS NOT STERILE, I each - 16GA LV. Catheter Needle

INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED, 1 each - 60ce Syringe

1 each - Transparent Dressing

A Uo-ffl
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller van European Representative i Europaische Vertretung /
Fabrique par I Fabricado por: Repr6sentant pour I'Europe / Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Borngasse 20, 35619 Braunfels, Germany
1302079A

q2__
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCTOF I EINE PRODUKTVON / LIN PRODUITDE/ UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

(06 REF P270010
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001106

PainBuster 
TM 

INFUSION KIT
270 ml Vol x 1 ml/hr

CONTENTS: I each - 270 ml Vol, I mUhr Pump

PACKAGE IS NOT STERILE, I each - I 6GA I.V. Catheter Needle

INDIVIDUAL COMPONENTS 1 each - 20GA EpIdurall Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each -Transparent Dressing

A FL-o-fý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von I European Representative I Europaische Vertretung /
Fabrique par / Fabricado por: Reprdsentant pour I'Europe / Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Bomgasse 20, 35619 Braunfels, Germany
1302076A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE I UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

(06 REF P270020
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001107

PainBuster 
TM 

INFUSION KIT
270 ml Vol x 2 ml/hr

CONTENTS: I each- 270ml Vol, 2ml/hr Pump

PACKAGE IS NOT STERILE, I each - 16GA I.V. Catheter Needle
INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

I each - Transparent Dressing

2L 156-N 1-0-T-1
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative / Europaische Vertretung I
Fabrique par / Fabricado por: Repr6sentant pour I'Europe J Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. 

0123 
Bomgasse 20, 35619 Braunfels, Germany

1302077A
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF I EINE PRODUKTVON /UN PRODUITDE I UN PRODUCTO DE

(06

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

REF P125015
PART NO. 5001104

PainBuster 
TIN 
INFUSION KIT

125 ml Vol x 1.5 ml/hr
CONTENTS: 1 each - 125 mi Vol, 1.5 mUhr Pump

PACKAGE IS NOT STERILE, 
1 each - 16GA I.V. Catheter Needle

INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

1 each - Transparent Dirming

A FL_O_Tý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative/ Eurapaische Vertretung I
Fabrique par / Fabricado por Repr6sentant pour I'Europe / Representante Europeo:CEI-Flow Corporation MPS Medical Product Service GmbH0123
Lake Forest, CA 92630 U.S.A. Bonngasse 20, 35619 Braunfels, Germany

1302074A

A PRODUCT OF / EINE PRODUKTVON / LIN PRODUIT DE I UN PRODUCTO DE CONTENTS / INHALT I
CONTENU / CONTENIDO: 1

(06 
REF P125050

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001105

PainBuster 
TM 

INFUSION KIT
125 ml Vol x 5 ml/hr

CONTENTS: I each - 125 ml Vol, 5 mUhr Pump

PACKAGE IS NOT STERILE, I each - 16GA I.V. Catheter Needle
INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

I each -Transparent Dressing

A! Ko-_Tý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.Aý RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by I Hersteller von I European Representative I Europaische Vertretung /
Fabrique par/ Fabricado por: Reprdsentant pour I'Europe / Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. 

0123 
Bomgasse 20, 35619 Braunfels, Germany

1302075A
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF I EINE PRODUKT VON / UN PRODUIT DE I LIN PRODUCTO, DE CONTENTS I INHALT /

C06 
CONTENU / CONTENIDO: 1

REF P100020
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 5001102

PainBuster 
TM 

INFUSION KIT
100 ml Vol x 2 ml/hr

CONTENTS: I each- 1100ml Vol, 2mUhrPump

PACKAGE IS NOT STERILE, 
I each - I GGA I.V. Catheter Needle

INDIVIDUAL COMPONENTS I each - 20GA Epildural Catheter Set
ARE STERILE PACKAGED. 1 each - 60ce Syringe

1 each - Transparent Dressing

A /sN 1__O_Tý1ý1_ý
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von i European Representative/ Europaische Vertretung /
Fabrique par/ Fabricado por: Reprisentant pour I'Europe i Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 
0123 

Bomgasse 20, 35619 Braunfels, Germany
1302072A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE i UN PRODUCTO DE CONTENTS / I NHALT /
CONTENU / CONTENIDO: 1

co REF P1 10005
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 5001103

PainBuster 
TIN 
INFUSION KIT

110 ml Vol x 0.5 ml/hr
CONTENTS: 1 each - 110 ml Vol, 0.5 mUhr Pump

PACKAGE IS NOT STERILE ' I each - 16GA I.V. Catheter Needle
INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each - Transparent Dressing

A! FE _0 _Tý'IV 2
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Reprdsentant pour I'Europe I Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH
Lake Forest, CA 92630 U, S.A. 

0123 
Bomgasse 20, 35619 Braunfels, Germany

1302073A
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF I EINE PRODUKT VON / LIN PRODUIT DE / UN PRODUCTO DE CONTENTS I INHALT /
CONTENU / CONTENIDO: 1

C06 
REF P060020

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001100

PainBuster 
TM 

INFUSION KIT
60 ml Vol x 2 ml/hr

CONTENTS: 1 each - 60 ml Vol, 2 mUhr Pump
1 each - I GGA LV. Catheter NoodleP A G &LSCNOT 

STERLE60: OM TIND DL PONEN I each - 20GA Epidurall Catheter Set
ARE STERILE PACKAGED. I each - 60ce Syringe

I each - Transparent Dressing

A FL-b-T-1
SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by i Her5teller von European Representative / Europaische Vertretung I
Fabrique par I Fabricado por: Repr6sentant pour I'Europe / Representante Europeo:CEI-Flow Corporation MPS Medical Product Service GmbH0123
Lake Forest, CA 92630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany

1302070A

A PRODUCT OF / EINE PRODUKT VON I LIN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /

CONTENU I CONTENIDO: 1

(0 REF P065005
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001101

PainBuster 
TM 

INFUSION KIT
65 ml Vol x 0.5 ml/hr

CONTENTS: I each - 66 ml Vol, 0.5 mi/hr Pump

PACKAGE IS NOT STERILE, 1 each - 16GA LV. Catheter Needle
INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. I each - 60cc Syringe

I each - Transparent Dressing

A eqý 
FL_O_Tý%15/ 12

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von I European Representative i Europaische Vertretung /
Fabrique par/ Fabricado por: Repr6sentant pour ['Europe I Representante Europeo:
I-Flow Corporation CE MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. 

0123 
Bonngasse 20, 35619 Braunfels, Germany

1302071A
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Appendix D
PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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Appendix D
PainBuster Kit Box Labels
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Appendix D
PainBuster Kit Box Labels
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Appendix D
PainBuster Kit Box Labels
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Appendix D
PainBuster Kit Box Labeis
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Appendix D
PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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Appendix D
PainBuster Kit Box Labels
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF I EINE PRODUKT VON / UN PRODUIT DIE i LIN PRODUCTO DE

(06 = 
QD

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS / INHALT /

CONTENU / CONTENIDO: I

PARTNo. 4000688

PainBuster'"PUMP
270 ml Vol x 5 ml/hr

A /56-ý
Qý ISTERILE1

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von i European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: CE Repr4sentant pour I'Europe I Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany

130208aA

A PRODUCT OF/ EINE PRODUKTVON I LIN PRODUITDEI LIN PRODUCTO DE CONTENTS I INHALTI

ý06 = 
CONTENU I CONTENIDO: 1

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PARTNo. 4000689

PainBus 
terTM 

pUMp

270 ml Vol x 10 ml/hr

A /'Oý 
ISTERILE1k4y_ _ý 2

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DMCE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by I Hersteller von i European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: CE Reprdsentant pour i'Europe i Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1302089A
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF I EINE PRODUKT VON/ UN PRODUIT DE I UN PRODUCTO DE

([? L ýaoo V
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

PART No. 4000686

PainBuster 
TM 

PUMP
270 ml Vol x 1 ml/hr

ISTERILE1

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by I Hersteller von European Representative I Europaische Vertretung I
Fabrique par I Fabricado por: CE Reprbsentant pour I'Europe i Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1302086A

APRODUCTOF/EINEPRODUKTVON/UNPRODUITDE/UNPRODUCTODE CONTENTS/ INHALT/

CONTENU/CONTENIDO: 1
(06 

0

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 4000687

PainBuster 
TM 

PUMP
270 ml Vol x 2 ml/hr

A eqb--A 'ý 2 ___1,,,V I STERILE FLOT

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative I Europaische Vertretung /
Fdbdque par/ Fabricado por: CE Repr6sentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Bonngasse 20, 35619 Braunfels, Germany

1302087A

0
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / LIN PRODUIT DE / UN PRODUCTO, DE

C06ROO WYYI
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS I INHALT I
CONTENU / CONTENIDO: 1

PART No. 4000684

PainBuster'PUMP
125 ml Vol x 1.5 ml/hr

A ISTERILE1 EL671

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative / Europaische Vertretung /
Fabrique par I Fabricado por: CE Reprisentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany

1302084A

A PRODUCT OF I EINE PRODUKTVON i UN PRODUIT DE I UN PRODUCTO DIE CONTENTS/ INHALT/

CO 6 F IL 10J WKY ). 
CONTENU / CONTENIDO: 1

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 4000685

PainBuster'PUMP
125 ml Vol x 5 ml/hr

ý'V ISTERILEIAi /%6-N
SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S,A) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: CE Repr6sentant pour I'Europe i Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany

1302085A

/ft
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF/ EINE PRODUKT VON I LIN PRODUITDE I UN PRODUCTO DE

(06FLLjMy)Ly/).
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

CONTENTS / INHALT /
CONTENU I CONTENIDO: 1

PART No. 4000682

PainBusterTmPUMP
100 ml Vol x 2 ml/hr

__F7 2A! ISTERILE

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von I European Representative J Europaische Vertretung /
Fabrique par / Fabricado por: CE Repr6sentant pour I'Europe i Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

13MOVA

A PRODUCT OF I EINE PRODUKTVON / LIN PRODUIT DEI LIN PRODUCTO DIE CONTENTS/ INHALT/

( 0 6 F1 _0 WO 
CONTENU / CONTENIDO:

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 4000683

PainBuster 
TM 

PUMP
110 ml Vol x 0.5 ml/hr

A 112yN 
ISTERILE1

SEE DIRECTIONS FOR USE,
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von European Representative I Europaische Vertretung /
Fabrique par / Fabricado por: CE Repr6sentant pour I'Europe I Representante Europeo:
I-Flow Corporation 0123 IMPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1302083A
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF I EINE PRODUKTVON I UN PRODUIT DEI UN PRODUCTO DE CONTENTS I INHALT/

(86 
CONTENU / CONTENIDO: 1

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PARTNO. 4000680

PainBusterT"PUMP
60 ml Vol x 2 ml/hr

ISTERILEIA 1; 6 N
SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL

Manufactured by / Hersteller von i European Representative I Europaische Vertretung I
Fabrique par i Fabricado por: CE Repr6sentant pour I'Europe I Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany

1302080A

A PRODUCT OF I EINE PRODUKTVON / UN PRODUIT DE/ UN PRODUCTO DE CONTENTS/ INHALT/

(Q6 = 
QD 

CONTENU / CONTENIDO: I

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PARTNo. 4000681

PainBuster 
TM 

PUMP
65 ml Vol x 0.5 ml/hr

A Qý ISTERILE1
/16N

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von European Representative I Europaische Vertretung I
Fabrique pari Fabricado por: CE Reprdsentant pour I'Europe J Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Bonngasse 20, 35619 Braunfels, Germany

1302081A

0
FOI - Page 126 of 245



- 4T -

Appendix D
PainBuster Pump Flow Rate Labels
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Sgarlato Pain Control Infusion Pump Predicate Labeling

The following contains example labeling from the Sgarlato Pain Control Infusion Pump:

Directions for Use

" Kit Tray Label

" Special Instructions

Abbrev. Pain Control Infusion Pump Instructions

Pain Control Infusion Pump Patient Instructions

" Pain Control Infusion Pump Medical Necessity

" Background and Significance of Pain Control Infusion Pump - 
"PCIP"

" Brochure, "A Significant Improvement in Portable Infusion"

" More background information on Pain Control Infusion Pump
" B. Braun Medical Engineering Memo

ý6
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DESCMPTION

INDICATIONS
The system is indicated for the refiet of Pain in patients
following surgery, by the ContintiClUs administration of
medication into the wound 548. It Is conVISMOM for use
by ambulatory patients.

COMUINDICATHINS
Not Intended for Intravenous inhnkxL

WARNINGS
DISPOSABLE - Destroy attar sinigie use. Do not refill
or resterflize.
Do not overfill device.
Follow drug manufacturer's iriallnuctions for the

med-ication being used.

CAIMON
Federal (U.SA) Law restricts this device to sale by or
on the order of a physiciam

OIRECTIONS FOR USE:
Use Aseptic Technique.

FILUNG RESERWOM PUMP
1 . Close onM dam of Modlatim tubing.
2. Remove prdtaeflive cmr from female luer lack

filling Pon and dhicardl. 
rlAnsich 60 mi syringe, without floOdis to filling Po

at the top of the Pump Rooervow (rotor to figure
1.). Fill reservoir with Up to 100 ml Of medication.

4. Once filling is COffOW. remove SY1111108-
Secure-ly attach blue replacement Cap to filling Pon to

maintain a sterile filling port.

PRIMING SYSTEM (rotor to figure 3a.)
1 . Attach clear connector to medication catheter by

pushing catheter into connector as deeply as
possible. Twist connector,as fightly as possible,
use MAXMVU IIIAND FORCE to screw connector
components togellner to assure that the catheter
will = bull ouL It Is almost impossible to constrict
the catheter flow bymaldn pm tightening.

2. Hold System resenfoir and Mw in upright position.
Loosen pro)dmal luer connector (groenl to allow
trapped air to exit

3. Open orVoff clamp (solution will automatically
begin to flow into tubl;V and catheter). Mghten
pro3dmaj luer connector when fluid now without
air reaches connector.)

4. Hold the fillor verbc* and tap Ow igt* to remove
alrbubbles.

Manufactured for

SURIATO UBORATORIES, INC.
237 ALMENDRA AVE.

LOS GATOS, CA 95030
Phone 1-800-421-5303

1-408-399-4638
Fax 1-408-354-4922

A4808164 P-2143-3 REV. 1/97

Keep priming until all air has been purged from
tubing, filter and catheter.
Allow 10 minutes before OaaM catheter in patierill
to see medication drops flow to the end of the
medication cathatw. It flow is not seen, attempt
priming with 60 mi rf"e filled with 10 ml or
mom of medication. Clatnp off tubing with pinch
damp. Disconnect pm*" luer coninectOr BM
adsch disitall connection to Synngs. Aspftft W
bubbles and then force medication distally until
drops of medication are seen at dishal end of
modlication cathelair. It flow is not seen, dmard
unit and repent above slops with new Pain Contruill
Inktalon Pump urvL ff flow is Saari. reattach

pm)a-mal connector and release puch tubing clarnp.

PILACING CATHETER (refer to figure 2.)
NOTE: Prime system completely prior to placing
catheter.

METHOD A., FROM INSWE THE WOUND
1. Push introduoor nearlin from the surgical wound

site subcutaneously and puncture Ittrough sidn at
a desired location away from the surgical wound
sits.

2. Thread qw and of catheter through " tip of the
catheter introducer ne"s at the puncture site
until ft cathetair is saw in die surpeal wound so.

3. Place the end of the cadwW in an appropriate
location (not In a vol") within the surgical wound
Sim.

4. Tape catheter to the sidn to prevent the catheter
from pulling out of the wound site. It is most
effective to lape in a 111inew pars manner to the
cadieter (refer to figure 3.)

5. Remove introducer needle from wound site kwiing
catheter in place and dispose of needle in

accor-dance with Institutional protocol.

METHOD 8: IHSHITION THROUGH SKIN
1 . Puncture introducer needle through the skin at a

desired location external to the surgical wound
site; push the Introducer needle subcutaneously
into the surgical wound site.

2. The catheter is left free, unattached from the
connector. Push catheter into the hub and of the
needle and allow cad*W to exit at the needle tip
into the surgical wound Me.

3. Remove introducer needle and tape catheter as
described in Method A steps 4 and 5 above.

4. Attach cathellisir to cim canne= per Priming
Sys-tem Procedure Stop 1.

figure 3b.

The Pain Control infusion pump is
a complete, lightweight. disposable
device which Uses a constant

Inter-nai pressure to Infuse medication
for control of pain. The system is
designed to deliver medication

con-tinuously into the surgical wound
site over the infusion period.

figure 1.

60 IT11 Syringe

Fernale Luer

'60ml

F-111ing Port

-Pain Control
Reservoir pump

figure 2.
Surgical Wound

Catheter Intmducer
Needle

4 
Sk

0 Medication

Remove Catheter Catheter

Introducer Needle

= 
MedicationI 

r
c 
t 

d
Catheter

figure 3a.

On-off Clamp

ý 

Filter Male Luer

ýa;z 

? Lu

Medication Connector
Catheter

Pain Control Reservoir Pump

Pain Control Ustem

FOI - Page 129 of 245



CSao

W

am

Pain- 
Control'System

for continuous delivery of medication for
control of pain

RATE: Approximately 2.0 ml/hr

PRODUCT CODE:

PC2000-40
Contents of uncoened, undamaged package are:

STERILE I, NONPYROGENIC

DISPOSABLE - Destray after single use.
Do not clean or resterifize.
Store at controlled room temperature.

CAV11110111, Federal (U.S.A.) Law restricts
this device to sale by or on the order of
,.I phV!;Ir!,i,i

ONE SYSIEM CONTAINING:
* 100 ml Medication Reservoir Pump
* 34 Inch Medication Tubing
* 5 micron Medication Filter and Flow

Regulator
* 39-1/2 Inch Medication Catheter
* IS GA. x 2-1/2 In. Catheter Introducer

Needle
* 60 ml Syringe
* Catheter Tape
* Replacement Cap
* Carrying Harness

IIEFER TO OPERATING INSTRUCTIONS
PRWR TO USE

U S. PATENI'S 4.997 420 AND 5.078.079 AND OTHER
PA TENTS PENDING

I

Nk",Iwtu

SWWO LABOIRAMRIES, INC.
237 Almendra Avenue
Los Gatos. CA 95030
Phone 1-800-421-5303

1-408-399-4638
Fax 1-408-354-4922

1 2111-1

I-OTNO.: 914420

Pain Control System PEEL TO OPEN

PRODUCT CODE:

PC2000-40
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S ecial Instructions: Please Review

Medical Tubing

Ilighten Gently
(will crack with too much force)

Sectwely Ilighten ---i.
(as tight as possible)
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ABBREV, PAIN CONTROL INFUSION -PUMP INSTRUCTIONS
Additional information is provided inside the sterile kit.

IMPORTANT: Use aseptic technique.
RECOMMENDED: Administer prophylactic antibiotic.

FILLINQ RESERVOIR PUMP:

1. Disconnect flow regulator from tubing at green male lu6r.
2. Close ontoff clamp at the very end of tubing (next to green male
luer).
3. Draw medication into 60 mi syringe. Remove air bubbles.
4. Remove and discard protective cap on top of reservoir filling port.
5. Attach 60 ml syringe without needle to reservoir filling port and
load up to 100 ml of medication.
6. Remove syringe and attach blue replacement cap to filling port.
7. Prime reservoir and tubing by briefly opening clamp to let air
bubbles out.
8. Connect flow filter to tubing. Do not tighten excessively. Open
clamp.

1. Puncture blue introducer needle through the skin external to the
surgical wound site. Push needle subcutaneously into the wound
cavity.
2. Feed micro catheter through needle and allow catheter to exit at
the needle tip into the wound at the desirable surgical plane.
IMPORTANT: Do not put catheter inblood vessel.
3. Remove and discard needle, leaving catheter in place.
4. Tape catheter to body very near to the insertion site utilizing the
3-4 loop technique in order to keep catheter securely in place.
5. Insert catheter as deeply as possible (apx. 1/2 inch) into
connector. Twist connector as TIGHTLY AS POSSIBLE to assure
that catheter will not pull out.
6. Tape connector below patient's knee (if procedure is below the
knee). RECOMMENDED: Place gauze pad between body and
connector for comfort.
7. Attach carrying harness to reservoir. Patients can wear or carry
device however they prefer.
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PAIN CONTROL INFUSION PUMP PAITENT INSTRUCIT NS

The PCIP Pain Control System is a portable infusion pump designed
to deliver medication directly to the surgical site for management of
pain.

How the System Works

PCIP administers local pain medication directly to the pain site via a
tiny tube which is placed inside the wound by the physician during
surgery. Pain relief is provided directly where it is needed. This is
an alternative to other forms of therapy such as pain killers and
narcotics taken orally which go throughout the entire body and
sometimes cause side effects such as drowsiness. disorientation,
nausea or other adverse reactions.

PCIP is comprised of a reservoir with internal spring pressure, tubing
and a very precise flow regulator. The device has been filled with
medication to flow continuously for a specific period of time. The
system should remain completely intact for the duration of the
period. Do not remove the blue cap or disconnect the device in any
way.

If ComIllications Arisle

If you experience any problems with the PCIP unit such as leakage,
the device becoming disconnected, the tube pulling out of the wound
site, or if you experience discomfort or excessive pain, call your
physician immediately. He/she may prescribe supplemental
medication if necessary.

There is a white clamp on the thicker tubing to restrict the fluid flow
if necessary. This should be done only upon the direction of your
doctor. As a general rule, you do not have to do anything with the
unit because it is fully self contained and automatic. 

/
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PAIN CONTROL INFUSION PUMT Medical Necessity

Postoperative pain management is an important concern for
anesthesiologists and surgeons. Adequate pain control has been
shown to reduce morbidity by improving mobility and decreasing
the risk of developing deep venous thrombosis. Patient satisfaction
is also increased with control of postoperative pain.

Systematic drugs such as narcotics can provide analgesia but
often have side effects such as respiratory depression, excessive
sedation nausea and vomiting. Regional anesthesia with local
anesthetic reduces the need for systematic medications but requires
a pain injection and repeated dosing.

Local infiltration of a surgical incision with a local anesthetic
has been shown to provide adequate anesthesia. Techniques used
include bathing the incision with local anesthetic prior to closure
(provides limited duration of pain relief), repeated injections into
wound (painful, increased risk of wound infection and

time-consuming and placement of an epidural catheter into the wound to
allow repeated boluses of local anesthetic. The last technique still
requires additional time from the care given to provide the
additional doses.

The Pain Buster infusion pump is a cost effective
ambulatory, disposable elastomeric pump designed to continuously
deliver a local anesthetic (Bupivacaine 0.25%). It has been
developed to produce analgesia for the control of excruciating
postoperative pain.
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Background and Significance of Pain Control Infusion Pump - 
"PCIP"

Post-operative pain management is an important concern for anesthesiologists and

surgeons. Adequate pain control has been shown to reduce morbidity by improving mobility and

decreasing the risk of developing deep venous thrombosis. Patient satisfaction is also increased

with control of post-operative pain.

Systemic drugs such as narcotics can provide analgesia but often have side eff ects such

as respiratory depression, excessive sedation, nausea and vomiting. Regional anesthesia with

local anesthetic reduces the need for systemic medications but requires a painful injection and

repeated dosing.

Local infiltration of a surgical incision with a local anesthetic has been shown to provide

adequate anesthesia. Techniques used include bathing the incision with local anesthetic prior to

closure (provides limited duration of pain relief), repeated injections into the wound (painful,

increased risk of wound infection and time-consuming) and placement of an epidural catheter into

the wound to allow repeated boluses of local anesthetic. This last technique still requires

additional time from the care giver to provide the additional doses.

The PCIP medication infusion pump is a cost effective ambulatory, disposable, spring

activated pump designed to continuously deliver a local anesthetic (Bupivacaine 0.25%). It has

been developed to produce analgesia for the control of excruciating post-operative pain.

PCIP is assembled aseptically in a Clean Room (Class 100). It consists of simple

assembly of components already used in medical devices. A spring is mounted on a'. syringe

plunger and capped by an outer shell. Medical grade PVC tubing is connected to the syringe. A

micro-glass cannula is placed in the end of the PVC tubing exiting the connector. A catheter is

connected to the end of the PVC tubing. A *Y' connector may be added to add a catheter for

more than one delivery site.

When medication is injected into the injection port, it flows into the syringe, pushing the

syringe plunger against the spring. As the syringe reservoir is filled. the spring produces more

pressure on the plunger, providing pressure on the m6dication fluid. The medication then flows

through the micro-glass cannula which controls the rate of flow (in a fail-safe manner). The fluid

exits the system via the epidural catheter. Any break in the system will result in reduced or no

drug delivery to the patient.

Clinical experience demonstrates that excruciating post-operative pain decreases over

time in most patients. This observation is further demonstrated by the patient's diminishing need

for narcotic analgesia to control pain. Continuous infusion of local anesthetic should provide

analgesia and reduce the need for systemic medications with little risk to the patient.

ýX
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Take Aim
at the Site of Pain
Now you can provide your patients with
safe, reliable, and accurate continuousi
infusion'via Sgarlato Lab's SurgiPEACE pump
system. SP is suitable for delivery of local
anesthetic directly to the pain site. There are many
potential applications for pain management,

The SP system is a complete, lightweight
,-,isposcole device which ' orovides CCnSTOnt

internal pressure via a uniaue precision
compression spring ano a flow resistor To Prcivide a
consistent infusion flow rCTe througnouT the entire
course of therapy, The flow rate is selected by the
physician and cannOT be c,nongecl I.-v The patient
thus ensuring safety and efficacy. The medication
reservoir is constructed of a high quality durable
and stable plastic which is suitable for ambulatory
use. This simple and practical system is an
excellent low cost option f --r many cf your
coin treatment needs.

1101

,ý')# 

lAor. -4. 
,440

I#

Saariato Laboratories. Inc.

237 Almendra Avenue
Los Gatos, CA 95030

(800) 421-5303
(408) 399-4638

::AX (408)354-4922L-itenT = 1ý5,078.679 :,ctem = ýi ;;7 4120

FOI - Page 136 of 245



Safe and Accurate
" Consistent and reliable flow rate throughout therapy via a precision

compression spring.
" Tamper resistant design and unique flow restrictor prevent excess

drug delivery and rate manipulation.
Steriie 'closed* system design with integrated tubing reduces risk of
contamination.
Disposable... er single use.

UT in Mg.,

N& %Jr Lv. p les nebd6a'.7'

Llghtweigý t and.compact design encourages patient compliance.

Flexible
Currently there are three flow rates available. 7 MW

Model Flow Rate Max Volume Infusionrime
SP500 0.5 mi/hr 100 MI 8 days

S1131000 1 milhr 100 M1 4 days
SP2000 2 mi/hr 100 mt 2 days

Reliable and Durable
" Outer markings on barrel show exactly how much fluid is in the .
reservoir at any point in time.

. . . .

" Durable hard plastic pump design minimizes possibility of pump being
damaged or crushed, especially for long term use.
All polypropylene housing provides for greater drug stability and
less sensitivities compared to elastomeric pumps. Drug stability
information is available. -

20
Cost Effective - 

30
" Low Cost -40" Reduces or elim4r ates cotentiallv exoensive clinician
intervention time.

-50

-" Low cost alternative to other more costly forrTwof Z-60

pain treatment. ý70

-Indications and Usage: For patients requiring slow continuous
administration of medication. It is convenient for ambulation use
for inpatlen utpatients or home care...

V
1

_
-Contraindic6h6ns: Not desined for ra'id

'liifUsidn'ýýi'M*6d[6&6*'"'ý':
g ...ns.-p It

Kit Options: Cdrrying harness, catheter, needle, catheter
i

connector, "Y" adapter for multiple catheters.

Sgarlato Laboratories, inc.

237 Airnencr--,ý,Nenue
Gotcs,,C',ý 95030

800) 0)
408)

7AX
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SRAUH MEDICALTOt File FROU: Bill Rexserrmýns

7-RCINEMING DISTRIBUTION: C     

MEHO SUBJECTs. Sgarlato Pump 
- Flow Rate Testing
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Homepump C-Series Predicate Labeling

The following contents are example labeling from the Homepump C-Series 65ml Volume, 0.5 ml/hr
flow rate model:

" P/N 111111 - Directions for Use

" P/N 1301712 - Flow Rate Label

" P/N 111112 - Pouch Insert

" P/N 1301758 - Pouch Label

" P/N 1301757 - Inner Box Label

" P/N 1301759 - Shipper Box Label

12-(,,:g
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HoMEPUMP. f' DIRECTIONS FOR USE
C-SERIES MODELS: C060020, C065005, C100020

OMMSAIN ELASMIMERICINFUSIONSYSTEIIII 
C125050, C270010, C270020, C27010(

The Homeoump Disciosable Elilistomeric Infusion Sygtem is designed for use by ambulatory patients.
The Homepump is indicated for continuous delivery of medications through intravenous, intra-arterial, subcutaneous or epidural routes.
The Homepump is not Intended for the delivery of blood. blood products or TPN.
The Homepump tubing is made of DEHP plasticized PVC.
Epidurai Administrat on: Epidural infusion of analgesics is limited to use of indwelling catheters specifically designed for epidurai delivery.
To prevent infusion of drugs not Indicated for epidurail use, do not use IV set with additive ports. It is strongly recommended #W devices
used for administration of medication via spidural routes be clearly differentiated from all other infusion devices.
Warning: Epidural administration of drugs other than those indicated for epidural use could result In serious injury to the patient
It Is the responsibility of the pharmacist to assure, that the medication is prepared and administered in accordance with the drug
manufacturer's package insert. It Is the responsibility of the healthcare provider to assure the patient is educated on the proper use of this
product.
Refer to Center for Disease Control Guideline for Prevention of Intravenous Therapy-relefed Infections for specific recommendations
regarding the usage of IV administiration sets.

F111100"Do not use while showering, bathing, or swimming. CAP

Do not microwave or submerge in water.
OWMEND

C"pDo not reuse. "P

use aseptic technique.
1 . Remove filled Homepump imm protective plastic bag and verify that the clamp on the

tubing is closed. now_
2. Remove distal end cap from tubing. Open clamp. Fluid will fill the tubing set. When

all air has been expelled from the tubing set. close clamp.
3. Attach the Homepump tubing to the appropriate access site, as instructed by your FILTER CLAW

healthcare provider.
4. Begin infusion by opening the clamp.

TUý5. When the elastomeric membrane is no longer extended, infusion is complete;
disconnect and dispose of the Homepump as instructed by your healthcare provider.

Effects of Environmental Factors (such as storage time, temperature, solution viscosity,
backpiressurs, andlortill volume) an Infusion Delivery 71mas

The information below will assist the healthcare provider in understanding these factors:
1 . C-Series Homepump delivery should be started immediately after filling. Storage of a filled Homepump unit for more than 8 hours prior

to starting infusion may result In a 10% longer delivery time.
2. If a filled Homepump unit needs to be stored in the refrigerator or freezer, for any reason, allow the unit to warm to room tempemture

before using: If refflgarated, allow 4 hours for C060020, C065005, C100020, C125050: allow 12 hours for C270010, C270020, C270100.
If frozen. allow 8 houirs for C060020, C065WS, C100020, C125050; allow 24 hours for C270010, C270020, C270100.

Note: Delivery time can increase significantly as a result of extended storage time.
3. The C-Series Homepump System is designed for the infusion tubing to be worn unde the clothing, while the Homepump reservoir can

be worn in the manner most comfortable to the patient. The Homepump flow restricter (located distall to the filter) should be close to
or in direct contact with the skin (310CISSOF).
Temperature will affect solution viscosity, resulting in shorter or longer
delivery time. If the Homeplump is used with the flow restricter at room Delivery Time infonration
temperature (200C/689F), delivery time will incmase by 25%. for C49ries Homepumps

4. riomepump delivery times are based on normal saune. Addibon OT

any drug or use of another diluent may change viscosity and result in
longer or shorter delivery time; use of DSW will result in a 10% longer
delivery time.

5. When administering through a central intravenous, arterial, or epidural
catheter, follow the instructions provided by the catheter manufacturer.
The length, diameter, and position (pressure at catheter tip) may affect
delivery time.

6. A Homepump filled with more TyphM Fkm Curm ftr a Honwimorno

than the nominal volume will
infuse at a lower than nominal
flow rate.
A Homepump filled with less than
the nominal volume will infuse at
a higher than nominal flow rate.

APRODUCTOF

f 1161611 ff-111VAW I

Z 
........ ..........

. . . 

. ... .... .... 
_7

0
Z

DELIVERYTIME

0""M I com" I cloosse C1266" 1 e2yeele 0 cards" caresse

.Odda" skl 0.0 a I I a 10

ý.4010rim M

ý s:

M' a 279 274 278

VOLý 1.0 i11 6 : i mS 236 331' 33S

VOLLIME am 2 1 2 3 1 3 1

"LIVISM "MO ýOLVWS t.4

. . I ad

It. 36 21 go

It h -2 a"

00, 0 .2 is '26 ago

306

..Is* 36 as

.00

resold 176

"*$ad 1 Its

-noted 2 lot too

.4 is M

'd 1" '26

ad all

as*

-*a 2.0

a too

0 2.0

I-FLOW CORPORATION
LAKEFOREST, CA 92630 U.S. Pat. Nos. 0324,911; 5.080.052: 5.103.983: and Foraign Pat. Pend.

USA 1111118
FOI - Page 142 of 245



 

X
Z
2

i 
C   

 

 
U  
V,  

 

 

 

 
 
 

w <1

LLA

;z cig
C14

on

;D_ 

z
:)0

P

e,

c   j
>  )0

 -0a.  

 "

V)LJ o.1

z
ujL,j 'Em

off#

L

41-4  

 

  

Lij
  
   V)
   

    
 LLJ

  
 

    cl-,

 
 

 LA-1

  
 

 
 

   
 

 
 

 

 

 
  

   
   

 
 

  
 

   
     
  Ll-ý

   

FOI - Page 143 of 245

(b)(4)

(b)(4)

(b)(4)



(47/s")

Hommpump.
DISPOSABLE ELASTOM87JC INFUSION SYSTIMN

FOR SINGLE USE ONLY
" Fluid pathway and areas under

undisturbed protective caps are
sterile and nonpyrogenic.

" Do not remove from package until
ready for use.

" Do not use if previously opened or
damaged.

" See Directions for Use in the
dispenser box.

" Storage: 100-40*C.
10-90% relative humidity.

INFUSIONSGERATZUR
EINMALIGEN VERWENDUNG
" Aut SterilitAt und Pyrogenfrolheit

goprtft
" Nicht verwenden, wenn
Schutzkappen abgefallen Oder
golockert sind odor wenn Packung
beschildigt ist.

" Sifts Gebrauchsanweisung in der
Sammelpackung beschten.

" Lagerung: 101-40*C.
10-900/a Luftfeuchtigkeit.

DIFFUSEUR PORTABLE A USAGE
UNIQUE
- Stirflo, apyrog6ne.
* V6rifier I'jntdgrit6 du protecteur
individual avant usage.

. So niffirer au mode d'emplai dans
1'emballage do protection.

, Conserver a 1 0*-40-C,
10-90% humidit6.

BOM13A DE INFUSION PARA UN
SOLO USO
" Est6ril, apir6gona.
" No utilizar si of envase undarjo no
esta integro.

" Consulter of modo de 
empleal 

an la
calm dispensadora.

" Conservar a 10*-40*C,
10-90% humadad.

I STERILE I E70

A PRODUCT OF

in
I-FLOW CORPORATION
LAKE FOREST, CA 92630

USA

CAUTION: Federal (U.S.A.) Law restricts this
device to sale by or on order ofa physician.

U.S. Pat. Nos. D324.911: 5,080.652;
5,105,983; and Foreign Pat. Pend.

I
Assembled in Mexico 111112, Rev. B

TITLE. C-Series pouch insert

DRWG
NO: 111112 REV: E3

SHT PRINTED
3 OF 4 AT 10 0 010

I /I

/-Pýy
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DIRECTIONS FOR FILUNG - Use Aseptic Technique.
1. Rernove the cap ftm the fill port and retain for Wor use.
2. The NOMEPUMP can be filled with a syringie or other tilling dev"'. Remove ail air from the

fl*Q device and attach it am IV to to fill put
3. Close the clamp and IN the HOMEPUMP with no more than the recommended ma)dmum fill

Volume. 0,

4. Remove filling device imm " fill port
5. Socurek - ", ý' the Cap to ft a polt
6. Labol with the appropriate pharmaceutical and patient Information.
7. Put HOMEPUMP Into protectia plastic bag for shipping and handling.

ANLEITUNG ZUM FOLLEN - Aut aseptischo Arbeftweine, achism
1. Die Sclaiittlappe vorn F0Wft endemen und zur Seds legen.
2. Die MOMEPUMP kann mit einer Sprft odw airier anderen F011vorrich" gefollt warden. Die

gosamile Luft aus der F(Rivamchtung endemen. F011vornchluM sicher mit dern F011port
vorbinden.

3. Die Klernme schfiesson und die HOMEPUMP mit h6chstens dern empfohlenen mmdmaiOn
FOWumen fOllen.

4. Die Fafivorncniurig vorn F011port entfernen.
5. Die Schutzkoppe w*W aufsetzen.
6. MR den enisprechenden pharmazeutischen und Pabonteninfoffnationen bezeichnen.
7. For den Versand. Transport und kurzfdstige Lagerung vorgesehene HOMEPUMP In den

Kunststaff-Schutitboutel verpacken.

INSTRUC71ONS POUR LE RBIPUSSAGE - Utillsor une technique aseptique.
1. Re*w le bouchon tiirotecteur du aft de rempbsogia ot le medre de cw.
2. La HOMEPUMP peut kre rempW avoc une seringue ou un autre appared do remphuge.

Expulser OA I'air de I'appared de remplissage at raccorder le de fagon adre au site de
remplissage.

3. Former to clamp at rempfir Is HOMEPUMP sans. d6passer le volume de remplissage
mwmum.

4. Re*w Vappareil do remplissage du site do rempbsuge.
5. Raccorder le bouchoripmtecteur sur le site do rerrWassage.
6. Muster avoc ies rensaignemnts pharmaosutiques at triftmations pour le patient appropries.
7. Mettre is HOMEPUMP dans le sac pmtecteur on plastique pour Vexcedition et is mamitenton.

INSTRUCCIONES PARA LLENAR - Use una tAcnica asiptica.
1. Remuswo lo tape del afto superior y retangaia.
2. 8 HOMEPUMP so puede Henar con una leringa u ow sistem do Henado. EUrnine todo at aire

del sisterna do knedo y coneclelo firmemento of onficia superior., lion3. Claim liapif= y 401 HOMEPUMP sin sobrepow at nuladmo voturnan rawmendaft
4. Rornuove ei sist'ame do itensio del onficio superior.
5. Vuelve a conectar to tape an ol onficio superior asegurAndoia firmemome.
6. Mirque ei HOMEPUMP con la correspondienits informac4n farmackilica y del paciente.
7. Pongs el HOMEPUMP en is bolsa do plistico protectora para envio, y monelo.

TITLE: C-Series pouch insert

ORWG
NO: 111112 REV: E3

SHT PRINTED4 OF 4 AT 100
117, 
91
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PRODUCT OF I EINE PRODUKT VON / UN PRODUIT OE / UN PRODUCTO DE CONTENTS / INHALT I

CONTENUICONTENIDO: 1

18 6ý7ý 
0 REF C065005

[-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001013

Homepump 
ECLIPSE" C-Series .

65 ml Volume, 0.5 ml/hr

A! ISTERILEJ EO

CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A PHYSICIAN.
SEE DIRECTIONS FOR USE.

MarKdactured by I Heruteifer von i
Fabrique par i Fatineacio por:

I-Flow Corporation

Lake Forest. CA 92630 U.S.A.

European Representative i Europamene VertMung i
Representant pwr I'Europe i Representante Europeo:

CE MPS Medicai Product Service GmbH

0123 Bomgasse 20. 35619 Braunfeis. Germany
1301758B

/32,
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LOCAL ANAESTHETIC TECHNIQUES FOR PREVENTION
OF POSTOPERATIVE PAIN

E. N. ARMITAGE

HISTORY

'Me potential benefits of local Anstesthetic
tech-aiques in the postoperative period have long been

recopi-mi, In a review of early work, Simpson
and Parkhouse (1961) pointed out that, ia:1935,
Capelle irrigated abdominal wounds with local
anaesthetic injected through large, curved, hollow
needles. Ttese were inserted at the end of the
operation and left in place in a marmer similar to
deep tension sutures. The method was apparently
effective, but was not adopted widely because of
fear of wound, infection and delayed healing.
Crerwit, Thompson and Blades (1951) used the
same principle when they inserted polyethylene
tubes deep to the anterior recrus sheath for wound
irrigation, and they noted that patients so treated
required only a quarter of the usual amount of
morphine.

Gius (1940) described the use of
paraverte-bral block with procaine for the treatment of

post-operlativeat,electasis, and Cleland (1949) used
" continuous " caudal and extradural analgesia for
over 100 abdominal and ano-rectal cases. He
claimed that this resulted in normal postoperative
respiration and early, painless ambulation- Bo ica
(1953) used intermittent injections through an
indwelling extradural catheter to produce

seg-mental analgesia, and found that this gave
com-piet:e 

pain' 
rýlicf and allowed effective ventilation

and coughing. Dawkins (1956) preferred to give
extradural lignocaine as in infiision. He found that
this technique was capable of Providing truly
continuous insigetia, ands pointed out that the use
of the word is a i misnomer when
applied to intermittent injections or top-ups of
local anaesthetic. A

I"hese pioneer workers had demonstrated that
local sumaesthetics produce excellent postoperative
analgesia, but they had, also encountered 'the

E. N. Axm:-rAm us., A.S., F.F.A.R.C-S., Brighton (Sr=enl
Hospital, Bri;hton, W. Susiez.

drawbacks. Infusion systems were open to the
criticism that the extent of block might be difficult
to control and that any sudden, uasuspected
hypotension could be dangerous to a patient in the
sitting position (Bonica, 1957). Regarding

inter-mittent top-ups, Simpson and colleagues (1961)
surrunarized the situation as follows: "'Me
exacting nature of the technique, the necessity for
scrupulous asepsis, and the large numbers of
inicccionsrequired,mak coadnuouspostopemcive
analgesia by means of intermittent, mid-thor2cic
cztradural block unsuitable for routine use except
where the special facilities of an intensive therapy
unit are available. "

11%cae early observations provide guidelines for
the " ideal " local anacsthetic technique for use in
the posýoperztivc period. It should be effective
over the whole of the painful area, but its extent
should not be difficult to control. It %hould not
readily produce toxic effects and should not be
unduly labour-intensive. Side effects should be
minimal.

EXTRADURAL BLA=

T"his is particularly uscfW because it can provide
analgesia after surgery of the thorax, abdomen,
pelvis and lower limb.

Eactors affecting the catheter
Position. The catheter must be placed so that

local ariacsthetic solution - injected through it
produces analgesia at the site of operation. The
mode of spread of solution depends on the niethod
of administration. Injected solution emagme from
the catheter under pressure and spreads equallyup
and down the extradural space. The catheter tip
should therefore iic at the segment innervating the
middle of the required area of analgesia. Forupper
abdominal operations, this should be between T6
and T8. An infused solution enters the extradural
space under minimal pressure and its spread is

13fo
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arell of analgesia
T6-T12

vl;01 
I., 
ýt,ýý

Te/ T9
0.4 Z 

:ignocaine

same area ct
analgesia

T 6 -T 12

TS/TS-, 7-

Fic.l. 71coriginalillus. don by Green and Dawkins (1966).
The lower diagram shows the catheter tip piaced at the upper
end of the required am of block when the patient is in the 4 5 *
sitting position and the local anaesthctic is irifused. Tle upper
diagram shows the same area of analgesia obtained with the

patient supine and the solution administered as a bolus.

mosti%, influenced bv gravirv. Since the patient is
to be sitting up when the postoper3tive

afusion is in progress, the catheter tip shouid be
at the segmental level innervating the upper end
of the surgical incision (fig. 1) (Green and
Dawkins, 1966).

Insertion. When an extradurai block is used only
for the duration of surgery, it is customary to insert
a short length of catheter (2-3 cm) to the
extradural space. Looping and knotting cannot
occur and the risk of venous and dural puncrurc
is minimized. Although this is satisfactory during
and irnmediatcly after the operation, the catheter
tends to become extruded as the patient mobilizes
and as infusions arc continued or repeated
injections given. At IME 5 an of catheter should
therefore be inserted to Elie extradurai space if
long-term 2n2lgCSi2 is planned.

791

Duration. The pain of major surgery is at its
most severe and debilitating in the first 2 or 3 days
and cxrr2dural analgesia is of most benefit during
this time. Thereafter, the intensity of pain
diminishes and it can usually be controlled
adequately with i.m. opioids or oral preparations.

Infection is unlikely to occur when catheters are
removed after 2 days and patients have been
reported in whom they have been left in place for
between 7 and 25 days (Dawkins, 1966; Lloyd and
Rucklidgc, 1969; Spocrel, 'Momas and Gerula,
1970). However, skin infection was noted after 3
days at the entry site of the catheter in one
instance. Infection of the cx=dural space is very
rare (Baker cc al., 1975), but it is serious when it
occurs (Saady, 1976) and injections and infusions
should be delivered through a system which
includes a bacterial fUter. Indwelling catheters can
migraEc and the tip. can enter a blood vessel or
puncture the dura. The length of time for which
a catheter is left in place represents a compromise
between these possible hazards ' and the benefits
resulting from Elie analgesia. "Two to three days
would seem to be the optimal time.

Choice of dhig
It is important that a local anaesEhetic, given by

intermirrent bolus injection or by infusion, should
not produce SYSEeMiC toxiciry. Reynoi ' ds; (1971)
found bupivacainc to have a wider 

safery^ 
margin

than lignocaine or mepivtcaine when given by
intermittent, injection during surgery. Tucker and
Mather (1975) used a computer model'to predict
the pattern of drug concentrations *in the cxtradural
and plasma compac ar enES, and concl : 

udcd that
onger-acting agents such as ctidocaiinc accumulate
.apidly in the cxtraduxal space, but slowly in the
p iasma (fig. 2). Systernic toxicity, and' tacJiyphyiaxis
were observed when lignocaine was administered
2S 2 cont

'r 
inuous extraduralinfusion (Slogren and

Wright, 197,2,). Brom2gC(1975) found that, in low
concentration, bupivacaine produced less motor
block, for any given dtgrec of sensory block,,than
did ctidocainc, arnethocaineý and lignocaine. 'Me
evidence suggests that bupilvacidhe is Elie agent of
choice for postoperative use.
It may be thought, that the addition of

adrenaline to the local anaistlictic: could be
beneficial an the grounds that the risk of systemic
toxicity would be reduced, but in fact plasma
concentrations are not significandy :decreased
(Wihba, Don and Craig, 1975). Hypotcnsion is
more marked %,.,hen the local anacsrhetic solution

ýýl
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FIG.2. Predicted local and systemic =umuLation of iignoc2Lne

during multiple extradurai injections at 1.5-h intervals (upper

gr2ph), and of etitipcaine at 3-h intervals (lower graph).
Continuous Hot: ancrial plaun, concentration- Broken line:

2mount unabsorbed (pcrccotige of the izudal dose). (From
Tucker and Mather (1975).)

-ontains adrenaline (Lý_cnnedy, 1966) and in view
of the possibility that the prolonged infusion of
adrenaline might cause ischaernic nerve damage,
its use should be avoided.

Anticoagulation

The extradurai space is vascular and since the
insertion of a catheter is a "blind" 

procedure,
occasional damage to blood vessels is inevitable.
Haernorrhage from such damage cannot 'be
controlled directly and although this is of little
clinical consequence in the presence of normal
cloning mechartisms, it does have implications for
patients receiving andcoagulants. Some will be
receiving oral anticoaguiants for pre-existing

BRITISH JOURNAL OF ANAESTHESIA

cardiovascular disease. Others may require
hep-arinization during arterial procedures, and the

administration of low-dose heparin for prophylaxis
against deep vein thrombosis after major surgery
is now widely practised.

There has been understandable reluctance to
insert extradural catheters to patients in any of
these categories, bur there is evidence that the
procedure may be safe in cert Mi 

circurnsunces.
Rao and EI-Ecr (1981) reported 3164 patients who
received continuous extradural anaesthesia before
the administration of heparin during operation.
The activated clotting time was approxi=tcly
twice the preoperative value, but the authors
found no evidence of extradural haernatormi.
Odoorn and Sih (1983) reported 950 patients who
received inEraoperative hepari after insertion of
the catheter, but these patients had also received
oral anticoagulants before operation and their
clotting mechanisms were abnormal at the time of
catheter insertion (mean thromboEcst: 19%;
normal range: 70-130 %). None developed

neuro-logical complications.
Although these studies appear to demonstrate

the relative safety of heparinization after insertion
of an extradural catheter, the authors streu the
importance of controlling the degree of

hepariniz-ation through the activated clotting time, and they
regard thrombocytopacnia, prior heparinization,
long-EerTn aspirin therapy and a Lhromborest
below 10 0/. as contraindications. The management
of the individual case depends on the balance
between factors contributing to the thrombosis
risk and the benefits aley to be conferred by the
extradural. For major abdominal operations, the
present author inserts the catheter before surgery
and does nor institute low-dose heparin therapy
until 6-8 h after operation.

Bolta Injection

InterTniEtent injection, or topping-up, is the
traditional method of prolonging analgesia into
the postoperative period. It is satisfactory if the
increments are given on a regular, timed basis with
the objective of preventing pain. It is much less
satisfactory if given on demand, since this implies
that the presence of pain is the indication for a
Eop-up. If the top-ups are to be given by Murstng
or , medical staff, the patient nuIrsed in an. intensive
therapy unit or a high dependency area stands a
better chance of receiving! prompt attention, and
the method is therefore inappropriate for the
majority of patients who return to a general
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surgical ward. Early attempts were made to
overcome this difficulty by the use of a mechanical
iniection device which delivered a predetermined
dose of lignocaine or mepivacame at regular
intervals (Cox and Spoerel, 1964). More recently,
Scott, Schweitzer and Thom (1982) used a
specially designed roller pump to deliver 6-10-ml
doses of 0.5 % bupivacaiiic 2 hourly. They found
this provided good analgesia over 24 h. l:n the same
study, another group of patients received 0.5 %
bupivacaine 4-5 mi given every 1-2 h by nurses.
It wash not possible to 

co: 
atinue this regimen

over-*ht 
and,'even: 

over the 8 h for which data were
available, good analgesia was obtained in less than
half the patients, b 1 mause the nurses could not give
the injeCtlions frequently enough. Schweitzer
(personal comm, 

i 
tion) subsequendy found11111ca

that when 2-ml doses of 0.5 % bupivacaine were
'ei-vered hourly through the pump, good analgesia
was o I otained.

Continuous Infusion
rit was soon appreciated that it should be possible
to maintain a constant state of analgesia by ad-mini 

tering local Inaesth6tic by infusion. 'The
method has the a that syringe drivers
and variable rate = pumps are standard
equipment and readily available, and the

main-teriance and monitoring is not labour-intensive.

Low volumelhigh concentration. Early workers
(Spoerel, Thomas and Gerulaý 1970) used standard
concentrations of drug, I or 2% lignocaine or
mcp ivacaine, at a rare of 5-12! ral h- ' after thoracic
and abdominal surgery. They continued the
ir%rusion for an average of 3 daysand claimed good
results in 77 % of cases. Piflug and colleagues1 
1974) achieved excellent analgesia after upper

abdominal surgery, infusing 0.5% bupivacaine at
a rate of 3--5 ml h-1. They reduced the

concentra-t ion to 0 .25 % on the 3 rd day, but kept the rare
constant. It would seem that further reduction Of
the rate results in variable blocks. This is because
an infused , solution, unlike a bolus inicctioný', has
minimal inlection pressure toi propel it 

away' 
from

the catheter' 
tip, and an increase in drug 

cone
-centration is insu49cien; to compensate for this

lack of physical 'ýpreao. Renck and colleagues
(1976) gave I % bupicivadaine at a rate of
0.75 ml h-1 after thoracic surgery and failed to
achieve reliable analgesia.

High volumellow concentration. In the author's
opinion, this is the method of choice. I[ involves

793

the infusion of 0.1-0.125 0/ bupivacaine'0
16-24 mi h-1. Assuming that the catheter tip is
appropriately placed, there is rarely any difficulty
in achieving adequate spread of analgesia, motor
block is less intense and drowsiness, a systemic
side effect of bupivacaine,:ý is less comnion than
with the 0.25 % solution (Griffiths, Diamond and
Cameron, 1975). The accidental administration of
excessive volume is likely to result in less severe
toxic effects if a solution of low concentration is
used. HYPOEension is less common with an
infusion than with a bolus technique (Scott,
Schweitzer and Thom, 1982), and infusions have
been used safiely on general surgical wards after
abdominal and thoracic surgery (Ross, Clarke and
Armitage, 1980). Unfortunately, local anaesthetics
are nor yet commercially available in low

conccn-traEion and large volumc, and suitable solutions
have therefore to be specially prepared.

Practical aspects of management
Filters. Extradural filters are designed to

prevent the passage of bacteria and are capable of
excluding particles as small as 0.22 ý=. When
fluid is infused at a rate of, for example, 20 ml h-1,
particles accumulate rapidly on the filter and its
resistance increases. 'Me resulting increase in
pressure between the filter and the pump may
cause separation of the infusion line at a junction
point. This problem.. can be overcome by changing
the filter evcr-y 12 h, but it is the author's practice
to tnscrt a blood filter between the pack of local
anacsthctit solution and the administration set.
This removes the larger paxticles, and the bacterial
filter usuailv lasts for the duration of the infusion.

T'he pump. Resistance in an infusion line is high,
since fluid'haS to pass not only through the filter,
but als"ong the narrow 90-cm long ertradural
catheter. The pump must therefore be powerful.
It should also be quiet and accurate and give
warning when solution is flowing faster or slower
than the selected rate. Nursing staff should have
C23Y access to an illustrated chart showing the
common causes of, and ren dies for, pump
malfunction.

Bolus during an infusion. Although in infusion
of 0. 1% bupivacaine 20 ml h-1 will often give
S263fa=ry analgesia for 2-3 days without the
need for adjustment, the block will sometimes
regress. Setting the Pump at a higher rate will not
correct a regresstng block unless a bolus is first

ý0ý
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local anacsthetic, but it is quite common, even with
dilute SOIUEions, during the course of an infusion.
Mis is presumably because the large, resistant

motor fibres eventually become affected after they
have been bathed constantly for several hours. The
patient should be warned of this possibility at the
preopcrative visit and assured that recovery of
ftincrion occurs within 2 or 3 h after reduction of
the infusion rate. Similarly, surgeons should be.
aware that symptoms do not necessarily betaken.

2-- Tz a neurological or vascular disaster.
CL

0
4 a 12 16 20 24 2a 32 36 40 44

Tim* 4h)

FiG. 3. Mean plasma bupivacaine concentrations (+SD) in
.une pauents kept free of pain withcrtradurai infusions of

0.125% bupivacaine after abdominal or thoraco-abdomina.1
surgery.

given to re-establish the required area of analgesia.
A "bolus" can be given without breaching the
infusion line by running the pump at 90
drops min-'. A smridardadminisEration set delivers
4.5 ml during I min at this rate, and volumes of
4.5-9 ml are usually required. Griffiths, Diamond
and Cameron (1975) infuscd 0.125% or 0.25%
oupivacaine at 15 mi h- I after thoracic surgery and
achieved satisfactory analgesia in fiv e of seven
patients. However, in spite of this generous rate,
a mean of five bolus doses (54 ml of 0.25 %
bupivacaine) was required during the 48-h period
studied.

A regressing block may not be the only reason
for a bolus being required. Giessing and Tomlin
(1979) have suggested that the intensity of
postoperative pain is not constant, býzt cyclical.
They identified four peaks (occurring at 4, 10, 14
and 18 h) during an 18-h period in women
undergoing total hip repiacernetir, and two peaks
(at 6-8 and 12-16 h) in men having the same
operation. They also suggested that patterns of
pain may be different after different types of
surgery.

Motor block. Weakness or paralysis of the lower
limb muscles is not usually produced when nerves
are subjected to intermittent bolus injections of

Addizional sedation. Since postoperative
extra-dural block is performed to provide better pain

control at the operation site than conventional
opioid analgesia, it is sometimes felt that any
discomfort indicates a failure of the block and that
no opiold should be necessary. This attitude fails
to take into account the fact that there are some
sources of discomfort which the extradural is
intrinsically, incapable of relieving, or which lie
outside its range. These include anxiety about the
recent operationo sleeplessne 

s1s: 
as a result of noise

and the need for frequent postoperative
observa-tions, and shoulder tip pain which is thought to

result from pneumoperitoneum. The
administra-tion of occasional, small doses of opioid under

these circumstances, far from devaluing'the block,
greatly enhances it and gives excellent overall
results.

Plasma concentrations. The extradural infusion
of a local anaesEtictic drug over a long period may
lead to potentially toxic plasma concentrations.
Ross, Clarke and Armitage (1980) followed
intraoperativc boluses of 0.25 % bupivacainc with
the postoperative infusion of 0. 125 %, and

meas-urcd vcnous plasma concentrations at 4-h
intervals for 44 h. The infusida, rate was adjusted
so dmc patients were pain-fece and side cffects
were minimal, and it varied between 12 and
36 ml h-1 with an average of 20 ml h-'. This
regimen produced mean venous bupiv camic
concentrations of 3 gg ml-1 (r=ge 1.3-4.9 jig
ml-1) after 44 h (fig. 3). Patients were assessed
clinically when the blood, sarrioles were taken and
no signs of cerebral toxicity were detected,
although one patient became euphoric. Reynolds
(1971) has stated that evcn'mild toxic symptoms
are unlikely to appear at:p1asma concentrations less
than 1. 6 

1 
gg mi Unfortunately, this figure has

sometimes subsequently been taken to represent
"the toxic level " for bupivacaine and this is

#1,
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cicariv an incorrect interpretation of the original
statement.

The appearance of toxic symptoms depends on
factors other than the plasma concentration. Scott
(.1975) administered i.v. bupivacaine at different
rates to conscious volunteers and found that
symptoms appeared at low plasma concent ' rations
when the infusion race was high. The rate of
increase in concentration reads to be very slow
when dilute bupivacainc is given by cxtradural
infi,ision. (fig. 3) and this may explain why no toxic
effects were observed in Ross's patients. A further
explanation may lie in the fact that a-globulin, the
protein to which bupivacainc binds, increases after
surgery and may match the increase in plasma
bupivacaine concentration. The unbound fraction
of the drug may remain virtually constant under
these circumstances.

Although verious plasma concentrations arc
Often mcasured, it is the arterial concentration
which is more closely related to the 4evelopment
of toxic symptoms. Griffiths, Diamond and
Camcron (1975) followed intraopcrative injections
of 0.5% bupivacLine (with adrenaline) 6-8 ml
with a postoperative infusion of 0.125%

bupiva-cainc at a mean rate of 13 mi h-1 and they
supplemented this, as required, with boluses of
0.25 % bupivacainc 5-8 ml. They took arterial
samples and found a mean value of 2;ig ml-1
(range 0.93-3.76 gg mi-1).

Effects on the cardiovascular system

Some degree of hypotension almost invariably
accompanies extradural block and it is fear of its
consequences and, perhaps, uncertainty about its

which deters many from prolonging
the block after operation.

Thenoom lpatient. The sympathetic dcnervation
caused by cý=Oural block results in peripheral
arterial and venous dilatation. The larter gives rise
to decreased venous return and, if the affeacd
veins are below the level of the right a irium,
cardiac output may be reduced. Mean arterial
pressure decreases 'in proportion to the decrease in
cardiac output and peripheral vascular resistance.
As a consequence's coronxry blood flow is reduced,
but fortunately this is accompanied by a similar
reduction in the myocardial, oxygen requirement.

Sympathetic block below T4 results in dilatation
of the spianchnic, pelvic and lower limb vessels,
and various mechanisms come into play to
compensate for this. Vasoconstriction above the
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level of the block occurs, mediated by unblocked
sympathetic vasoconstrictor fibres (TI-4), and
rclease of catccholamines may be mcdiaEcd by any
unblocked fibres to the adrenal medulla. Unblocked
cardiac sympathetic fibres mediate an increase in
myocardial contractility and heart rate. In addition,
vascular tone below the level of the block may
return because of autoregulation of flow by
precapillary sphincters (Granger and Guyton,
1969) and it has been suggested that low plasma
concentrations of local anaesthetic drug cause
cardiovascular stimulation (Bonica, Berges and
Morikawa, 1970).

Sympathetic block above T4 reduces or abolishes
compensatory vasoconstriction in the head, neck
and upper limb as well as the ability of the cardiac
sympathetic fibres to stimulate the heart. It is
therefore surprising that the cardiovascular
changes noted with upper thoracic blocks have
been relatively modest. Mcl =n and colleagues

(1967) found a 15-200% reduction in cardiac
output and an increase in central venous pressure
(CVP). Bonica and colleagues (1971, 1972) also
demonstrated an increase in CVP and found that

me= arterial pressure and peripheral resistance
decreased by about 20 %, but they observed no
change in cardiac output or heart rate.

Relation of sympathetic to sensory block. There is

disagre 
' 

to whether or not a sympathetic
block =igher or lower than a somatic

block. Bonim, Bergcs and Morikawa (1970) were

unable to demonstrate any sympathetic block in
two of eight patients, even thougd all Chad skin
hypoalgesia. On the other hands, Homer's

syn-drome is occasionaIlly seen following an extradurai
where the analgesia is confined to the lower

thoracic segments. Wugmcister and Hchre (1967)
concluded that sympathetic and somatic block

extertdEd,to,thesime level becauseloss ofpin prick
and cold s =1sation 'affected the same ýarea. The
above evidence suggests that there is wide
variation between p 

i 
atients. The,practical

conse-quence is that the iqcid=cc and severity of

hypotension arc also likely to vary.

Patients in pain. The effect of ext:radural block
on the cardiovascular system of the postoperative
patient was studied by S jogren and Wright (1972).

They maintained analgesia with 0.4% lignocaine
infused overnight at a rate of 30-45 ml h-1 and
cook cardiovascular measurements before

discon-tinuing the infusion. The mc=remcnts were

repeated when the block had wom. off and che
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patients were in pain, and again when the infusion
hao, been re-commenced and the patients were
p a in free. The measurements taken when patients
were in pain showed in increase in cardiac output,
heart rate and mean arterial pressure and a
decrease in stroke volume and skin blood
flow---ch=gcs which indicated a strong

sympath-etic stimulation of the circulation.
Rc-establish-mcnt of analgesia was followed by a rctum to the

values obtained before pain had been allowed to
occur. HoLmdahl and colleagues (1972) gave
continuous c=duril analgesia after

cholecystcc-tomy and found that hypotension was less of a
problem when the catheter was placed in the
thoracic rather than the lumbar region.
Effects on the respiratory system

Patients who have undergone major thoracic
and abdominal surgery are prone to respiratory
infection because pain prevents them from

brc2Ehing deeply and coughing effectively. The

abolition of pain by continuctus cxtradural block

might be expected to improve pulmonary funcuon,
and various aspects of the subject have been
investigated.

7he normal patient. Extraclaral block his very
I i ttlc effect on respiratory parameters in the normal

patient. A block to the level of T4 had no

significant effect on functional residual capacity

(FRC), expiratory reserve volume (ERV) or

inspiratory capacity. However, a block extending
higher than T4 caused a decrease in ERV of

12-36 % (Freund et al., 1967; Siogren and Wright,

.972; Takasaki and Takahashi, 1980). Arterial
blood-gas tensions showed little change (Ward

,:t ai., 1965). Extradurai block should theoretically
allow unopposed vagal tone to cause

bronchocon-striction, but no such ch=gc was found, even in

the presence of high blocks, in three separate

studies (Sipgren and Wright, 1972; Wahba ct al.,

1972; Takaialki and Takahashi, 1980)aadBromage

(1978) quoted patients *in whom extra ' durai block
has actually proved therapeutic in status

asth-maticus.

The ability to cough effectively requires

co-ordinatcd, p owerful contraction of the 
dia-'

phragtn and muscles ofthe abdominal wall. Motor
block EO the latter occurs during upper thoracic
spinal anaesthesia (Egber-t, Tamersoy and Dcas,
1961), but exrradurai block has minimal effect,
perhaps bemuse motor block cannot be shown to
extend as high as sensory block (Freund ct al.,
1967).
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Patients in pain. The cirects of extradural block
arc not as dramatic as might be expected. 'rl=e
is sometimes improvement in lung volume
measurements such as FRC and vital capacity
(VC), but results are inconsistent and improvement
is limiEed to reduction of deterioration rather than
restoration of preopcrativc values (Simpsort et al.,
1961; Wahba, Don and Craig. 1975). However,
the greatest benefit is seen in patients with chronic
obstructive airways disease after upper abdomin : al
surgery. Extradural block improved the VC from
37% of the prcopcrative value to 90% in these
patients (Simpson ct al., 1961). The effect on
arterial blood-gas tensions is even less impressive.
Patients arc relatively hypoxacmic an the ist day
after upper abdominal surgery, whether they have
received extradural analgesia or not (Muncyuki
et al., [968; Spence, Smith and Harris, 1968;
Siogren and Wright, 1972; Pflug cc al., 1974;
Spence and Logan, 1975), and when pain is
relieved by extradur2l block, no improvcment in
Pao, is seen (Muncyuki ct 21., 1968; Drummond
and Littlewood, 1977).

There is, however, 2 marked improvement in
the ability to cough. Siogren and Wright (1972)
studied patients recei ving thoracic and lumbar
extradural analgesia after gail bladder surgery and
found that the peak expiratory flow rate increased
by 64 % and90 %, although these improved values
were still only approximately one-half those
obtained before operation.

It is not easy to find clear-cut evidence that
extradurai block causes significant improvement
in respiratory function or reduces the incidence of
postoperative chest infection in normal patients.
However, since extradurai analgesia improves the
ability to cough, and increases VC to a greater
extent in patients with chronic obstructive airways
discase,ii probably conveys most benefit to this
group of patients, who most need it.

Other effects
Lower limb bloodflow. Extz dur2l block increases

blood flow to the lower limb (Bonim, Berges and
Morikawa, 1970), the skin receiving most of the
increase (Cousins and Wright, 1971). Therefore
flow must iricre2se through the long and short
saphenous veins, which drain the skin, and also
through r-hc:fcmorai and iliac veins. Since thrombi
in the latter vessels are most likely to result in
pulmonary eti bolism (PE) (Modig et al., 1983),
extradural block may be expected to play an
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mpor=E part in the prevention of deep vein
--hrombosis (DVT) and PE.

Total hip replacement carries a high incidence
ý)f DVT, and PE is the commonest cause of

im-mediate postoperative death after this procedure.
.'Aodig and colleagues (1983) studied patients in
rwo groups, one of which received exEradural
anaesthesia for the operation and extr2durai
analgesia after operation, and the other in which
general an2esthesia was followed by postoperative
opioid analgesia. The incidence of DVT wash
reduced significantly in the extradural patients.
Lung scans were used to detect PE, which was
found in 33% of the general anaesthesia ' /opioid
group, but in only 10% of the extradural group.

Gastric emptying and intestinal motility. 0 pioids;
iclay gastric emptying and reduce ýnrcstinai
:'nocifiry ýNimmo cr al., 1978). Extradural block,
-ýv ciuininating or greatly reducing the need for
,)pioids, avoids these problems, bui it also has
a direct effect an the bowel, mediated by the

sym-pathetic system. Increased sympathetic activityuihibit- bowel contractility and predisposes to
distension. This in num 'increases tension, and
hence the likelihood of rupmrc, at sites of
anastomosis. Extradurai block, by rcdgcu*l,g

Sym-pathetic activity, reverses these trends; paralytic
i lcus is minimized 

a: 
nd the nuogastr ' ic rube, which

contributes to inefficient ' coughing and
expectora-,ion, can be removed early. Peristalsis is sometimes

ýýerv active and diarrhoea occasionalivpersists into
-ic postoperative period. The author has in one
mscance had to discontinue an infusion for this
.-cason. However, the -verail bcnelits arc

con-derable (Aitkenhead, 1;84).

Monitoring
It is important, whether the patient is nursed in
an intensive therapy unit, a high -dependency area
or a general ward, chat the nursing and medical
staff are familiar with the behaviour and

manage-ment of patients receiving extradural analgesia,
and the ways in which they differ from those

re-ceiving opioids. Systolic arterial pressure remains
low for the first 12-24 h, but, usually increases
without specific therapy on the Ist day aftef
operation. Ephedrine is occasionally required.
Fears that the relative hypotcns:ion and complete
analgesia may mask abdominal signs, causing
delay in diagnosis of surgical complications, arc
groundless. Patients suffering from hacmorrhagc
-)r an anastomotic leak look and fcci unweil, in
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marked contrast to those running a normal
postoperative course with extradurai analgesia.

It is possible to check the infusion rate and the
integrity of the line without disturbing the patient,
and this should be done hourly. The adequacy of
the block should be assessed every 4 h during the
day. The patient should not only be free from pain
at rest, but should be able to lift his head off the
pillow from the 45* 

sitting position, take a deep
breath, and cough, without pain. If any of these
tests cause discomfort, a bolus should be given and
the tests repeated after IS min. The patient should
be able to move both lower limbs. If a patient has
a stable and easily controlled block, it is

un-necessary to disturb him for assessments during
the night. However, an early assessment is
essential the following morning so that any
adiusaments can be effective before the arrival of
the physiotherapist.

OTHER BLOCKS

It is not always necessary or desirable for a block
to extend over a wide area, involve the sympathetic
system or act bilaterally. Many blocks are capable
of providing excellent analgesia, with minimal
systemic effect, over a limited field, but although
they have been used satisfactorily as single-shOE
techniques, they have not gained widespread
acceptance for prolonged postoperative analgesia
because it has been assumed that they must be
repeated every few hours. This assumption is not
necessarily correct, because it has been found that
a catheter can be inserted through the fascial
sheaths which surround ncurovascular

compart-ments. The sheaths extend peripherally and invest
individual nerves, and 

Wininic' 
Rarnarnurthy,and

Durrar_4 (1973)ý have shown that local anacsthitEiC
solution injected through the sheath'of, for
example, the femoral nerve can be made'to track
centrally im the neurovascular CornparIMME SO
that it affects the: obcuratorý 

nerve 
and: 

lateral
cutaneous nerve of the thigh in addition.

Paraverrebrai

Eason and Wyatt (1979) used continuous
para-vertebral block for analgesia after thoracotomy.

They located the par2vertebral space by loss of
resistance to injection of air, and passed an
end-hole exrr2dural catheter into the space
through a Tuohy needle. They found that at least
four segments were 2ffecred by a single, 15-ml
inrection of 0. 375 " . bupivacaine. The advantages
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claimed for the technique are that it can be
performed comparatively easily in patients with
kyphoscoiiosis and other distortions of the bony
spine. and hypotension is minimal since

sympath-etic block is unilaterzi.

Intercostal

Murphy (1983) inserted an extradural catheter
through a Tuohy needle to in intercostal space in
25 patients who had undergone cholecystectomy
through a Kocher incision. Only two patients
required any supplementary opioid on the I st day
after operation, but on the 2nd this figure had
increased to six. Peak flow measurements were
made on the 2nd day before and after an injection
of bupivacaine. A mean improvement of 37 % was
recorded 30-40 min after the top-up.

Inguinai paravascular (three-in-one)
Rosenblatt (1980) used this technique for

postoperative analgesia after.knee surgery in a
13 -yr-old patient suffering from cystic fibrosis. An
i 8-gauge, 5 -cm Teflon catheter was threaded over
a 22-gauge, 8.75-cm spinal needle. Z%cn the
needle had entered ' the fascial sheath surrounding
the femoral nerve, local anaesthetic was injected to
distend the sheath and facilitate passage of the
catheter. On the Ist day after operation, 0.75%
bupivacaine 15 ml was injected every, 6 h. On the
2nd day, 0.5% bupivacaine was infused at
4 ml h-1 and continued for 24 h.

Sciatic

Smith, Fischer and Scott (1984) described a
.echnique for continuous sciatic nerve block which
Lhey used first to relieve the pain of an ischacmic
'00E and later, within inguinal paravas iarblock,CU
Cor postoperative analgesia following bdow-kricc
amputation. They locized the sciatic nerve with a
16-gaugc Medicut carinula connected to a nerve
stimulator. After the injection of 2% lignocainc
8 ml to open up the neurovascula'r space, a
16-gauge cxtradural catheter was passed easily
into it. Bupivacaine 0.5 0% was infused at a rate of
6 ml h-1 through both the femoral and 'sciatic
catheters for 48 h, and the patient 

W2s: 
Completely

free of pain.

Axillary
Although the brachial plexus can be blocked at

various points along its course, the axillary
approach is the most suitable for insertion of a
cannula. A 20- or 22-gauge i.v. cannula is

BRITISH JOURNAL OF ANAESTHESIA

recommended and it is less likely to be dislodged
during an injection if an extension set is interposed
between it and the syringe or pump (Hughes and
Desgrand, 1986). Rosenblatt, Pepitone-Rockwell
and McKillop (1979) performed an azillary block
for the repair of injured tendons 

mi 
the hand of a

15-yr-old boy. They infused 0.25% bupivacaine
at a rate Of 10 ml h-1 for 2 days and the patient
required no narcotic agents. Rosenblatt

recolm-mends that cannulae should be sutured in position
if they are to be used for postoperative analgesia.
The application of an occlusive, transparent,
adhesive drape probably immobili= the cannuLa
just as well and has the advantage that the
puncture site and surrounding ski can be
inspected easily for signs of infection.

CONCLUSION
" 

Slapping the patient on the face and telling him
or her that 'it's all over' is a complete inversion of
the truth. As far 2S the patient is concemed, it is
just the beginning" (Berry, 1979).

There is irrefutable evidence that patients suffer
considerable pain after operation (Donald, 1976;
Foott, 1978). Suitable drugs', equipment and
techniques areavailable. Theprpblem is essentially
the practical one of how to provide analgesia
safely, simply. and continuously for 2-3 days. The
solution depends as much onlorganization and
attitudes as on techniques. One reason for the
inadequacy of conventional opioid analgesia is that
it is prescribed by members of one profession and
administered by members of another. The result
is that neither doctors nor nurses cake full
responsibility for it. Analgesia should ' be the
responsibility of a small number of designated
individuais and its effectiveness should be their
main concem. A second, related, requirement is
that the experience and availability of staffmust be
taken .into account when 'the method of local
anaesthesia is being selected, so that it can be easily
and safely managed. This factor may determine
whether analgesia is best administered by

inter-mittent injections or by infusion. Last, there is
little prospect of patients enjoying complete,
continuous analgesia as long as their arrenciant staff
Nnk and talk in terms of pain relief. AxWgcsia
should be given with the intention of preventing
pain rather than relieving it.
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'UPIVACAINE INFUSION FOR ILIAC CREST DONOR SITES

17.. A. WIE-KF-S. W. G. THOMAS

7ain is common after a bone graft has been taken from
'he iiiac crest (Kurz, Garfin and Booth 1989). Local
wound infiltration with bupivacaine at closure is cff=ive,
ýut relief lasts for only four hours (Todd and Reed 1991).
"Ve report a method of infusing bupivacaine which gives
cffe.ctive and lasting analgesia.
Patients and methods. Patients requiring iii;-ccrest grafts
were randomly selected to receive either bupivacaine
inliltration at wound closure or bupivacaine infusion
postoperatively.

For the infusion group, a fine-bore catheter was
=neiled into the wound between muscle and fat and
used to infiltrate 0.5% bupivacaine solution at a rate of

mi/hour for 48 hours by a syringe driver. A drain was
,fso used; drain and catheter were removed after two

or (he infiltration group 10 ml of 0.5175 bupivacaine
ýotu(ion was injected into the soft tissues by needle and
syringe immediately before skin closure. A drain was
!-,Sed.

At 24 hours postoperatively, patients graded their

A. Wilkes, FRCS Ed. Onhopsedic Registrar
W. G. Thomas. FRCS, Consultant Orthapaedic Surgeon
Dcoartment of Orth"iedic and Trauma Surgery, Ccmford Hos;xtal,
Derriford Road, Plymouth. Devon PLS 8DK

UK-Con-csoondence to Mr P, A. VAlkes at 2S Finewood Drive, Woolwell,
Plymuth, Dcvoo PIZ 7SP, UK

01994 British Editorial Society of Bone and Join(Surgcry
0301-620"4(3RO6 S'2-00

Sone Joint Surr [Brl 1994; 76-SM3.
ý'-cetvea 18 June 1993: Acoetx& 15 Sexember 1993

pain on a visual analogue scale (Banos et al 1989;
Campbell and Lewis 1990). taking zero as no pain and 10
as worst imaginable pain.

There were nine patients in the infusion group and
seven in the infiltration group. 'Me results were analysed
by Student's 1-test.
Results. All patients could distinguish iliac crest pain
from that of other operation sites. The average pain score
in the infusion group was 2.2 while that in the control
group was 5.4 (p < 0.01).
Discussion. We have confirmed that infusion is a more
effective method of pain relief than single infiltration. ne
technique is simple, but we recommend that the catheter
is placed subcutaneously to reduce Int!"llosseous

absorp-tion and the risk of toxicity (Gilman et ai 1990).

No benefits in any form have becri rc=vcd or will be received from a
Commercial party related directly or indiractly to the subject of this article.
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AN"TTICAL MMTHOD

samples were inspected visually and the PH was
raeordecL. The Content of meropenem was determined b,V
a reversed phase kiPLCmethod. The stability
ability of the method is shown in Fig. 1. The nwthod
preemon was S 0. 5W

Column: Hichrom HERPB, 5um particles.
3.2 x 150 mm

Mobile phase: Acetonialle: Methanol: VVater, 0.1 M
TBAH Irk methanol. 130: 20: 170: 3).
pH adjusted to 7.5 %ntti U. I M 1ý3PO4

Flow rate: 0.65 mL/mm

Detection: UV at 300 nm

..............

RESULTS

The stability of mcropenern in NS was found to be strmgi3r TabW1. Chondcal stabilitT

dependent on both storage temperature and drug concentmucim cow;
See Table I and Fla. 2.

On* mincir changes in pH were noted. but the colour of the 5 Mg/ML >96 h 26 If
soluboins changed gradually from aiMME COICIAZieW to ffftnfimr
yvdm depending on potency and storage temperature- 10 mg/mL 96 h -`0 h

No isig"ficant cifference, in stabditv for solutions stored In the 20 ma/mL 72 If 14 I'l
d0erent reservoirs could be seen.

,C Meropenem in S*dium c1flaride 0.9 Ob
2S-C

CONCLUSION

At the estimation of the uWjtv time tnewartfung-up period of
4 - 6 If required to achieve the nominal flow-rate of the pump
devices must be constclerecf. Estimaten uuJltv times. if a

mam-mum of 10% degradation is accepted. are given in Table 2.
When closes of 2 g are needed the use of larger volume pumps
that allows concentrations otsIO mg/mL are recommended to
obtain a oetter stabilltv. Administration time exceeamg I hour
13 to be avoided for therapeutic reasons.

In conclusion. dcsvtte relauvetv short stabWtv. merooenem
can be stored ana admifilsomtea ul portable iniuslon oump
systems. EspectaLtv for patients Suffering from e.g. cvstle,
fibrosis this offers the acivantages oi home i.v. annol ouc
theravv.

Table, 2. UtititT time

(-onr- Refrig. R T LýUlity time

f- 4*Cl (+ 2510

.5 MR/mL "ti h ri h i02 h

10 me/mL 72 If 1), If 7,R If

20 me/mL 24 h 13 If 30 h

Apoteksbolaget
Modalities&FOI - Page 175 of 245



'93 02/25 TOR 16:35 FAIL +46 8 7659806 NYCOM AB IM002

c 1; 1 , - a , - - I 1 .0 1 104

REGIONAL AMMIMA AND PAIN M"AG01VqT
SaTirm &WTM
Dame J. WrnxL

Bmu CohimracATIoN

Postoperdtive Patient-Controlled Local Anesthetic
Adminisbution at Home
Narinder RawaL ma, rhD-, Jqell Axelsson, m D, PhD*, Jan HyLander, RN-, Renoe Alivirt,. CVqA.,
Anders Amilon, mot, Gunnar Udegran, mm, and Jan HaUiesn,

mD-Departments of 'Anesdutsiology and Intensive Care, tHand Surgeryý and ýOrthopedic Surgery, Orebro Medical Cent"
Hosotal. Orebro, Sweden

F 

or most day-surgery patients, postoperative pain
can be managed adequately at home with

con-ventionei orni analgesics, such as paracetartiol,
-I raidal antfinflammanny drugs (NSAIDs), and

weak opioids (cndeine, dextropropoxyphene).
How-ever, for moderate to severe pain. this treatment may

be inadequate (1-4). Our recentstudy of U135 patients
undergoing a variety of day-surgical procedures (5)
showed that approximately 30% of patient.%

experi-enced moderate to severe pain at hume. Severe pain
was experienced by many patients who underweni
the following surgeries: orthopedic (knee, shoulder,
iliac bone graft, maxillotacial, halux vaigus). breast
augmentation, inguinat hernia, and varicose veins. We
describe a technique using an elastomerric balloon
pump, which allows the patient toself-administer

lo-cal arimthetic onalgesia at home. This study was
un-dertnken to evaluate the %aiaty and applicability of the

technique in a %vide range of -wrgical procedurt-,.

Meffiods
Ethics committee approval was obtained for this

pre-liminary prospective study of 70 patients Luidergoing
a variety of day-surgical procedures (Table 1).

In-formed consent was o6tained from cach patient at the
time of pruopcrative evaluation. The technique

in-volves (lie placement of a muitihole, thin (22-gauge)
epidural catheter (13. Broun, Melsung-en, Gerniany)
subcutancously into U-te surgical wound,

subacromi-ally, intritarticulariv, or in the axillary brachial plexus
sheath (Table 1). The catheter was tunneled 4-5 cm
subrutancotwiv by the surgeon and firmly secured on
the skin by using sterile tape (Proxi-Strip", Johnson0

r1resenwid in purl at Ant-Ost-6a
mm-fing inAtInnia. " April l-J97.

Aavpu:d frwr pubfica*wSepten'ber 1). 1997.
AJdwf^c*r%m4xwxkmeAný reprint requests rn Narinder Raiv.ii.

X-11). ptio. r%var"t" nf ArwahLsiplogy and Intermve Care.
Lire-LNm himikal Cunter Ho-.4"W. 5-701 M Orebm. Sweden.

lohnson. New Brunswick, NJ). Axillary bachial
_ýiekus catheters were placi:d and secured in position
by anesthesiologists. T'lie catheters were introduced
3-5 cm within the sheath and secured io the skin by,
using transparent dressing and tape.

These cathetm were used for surgery and
postop-erntive analgesia. ncy could be siecurrd in less than

5 min. Using a.septic technique, the catheters wene
connected to a 50- or 100-mL elastometric (balloon)
pump (Fig. 1) with the appropriate concentration and
volume of local anesthetic drug (Home pumpýo, I-Rcnv
Corporation, Lzke Fomst, CA). The balloon pump was
filled with a volume of local anesthetic to provide
10 dom for postoperative pWn management The
Home 1: pumpo is designed and approved to deliver
intravenous antibiotics and cytostatic drugs and costs
approxi:mately $15-S20. Poswperatively, when the

pa-tient fech,pain,, the local a ' nesth ' etic i ' nfusion is started
by opening the clarnp (Fig. 2aý!Tlv'ýpatiant stops the
infusion by closing ýth 

ýý 
Clamp after the prwribed, time

(usually 6 min) or ap1rher if pains relief is adequate(Fig.
2b). Witen the patient no longer requires analgesia. lie
or she ý remove$ the ta 

ý I
peý pullqýlaut the'cathetbr, and

';, ýý the tient! . If-discards the-pump. In rhost ;;9 pa' see
administers the first 

d: 
in the poistartesthcm catre

unit (PACU).
130pivacnine 0.1* was used in brachial plexus

cadtciers. in all otherýcathetcrs,:' a 02S% cormwimdon
Nvas used. The 0. 125% solution was used to reduce or
avoid the risk of possible injury clue ta exce-esive

mo-tor block. 
The; 

inaxinud volume of locai anesthetic
ailtnived far each acintinistration vlas 2.5 mL for

max-illofaciai surMy, -540, mL for'turgicai wounds, and
10:mL for the mmstining procedures. An appropriate
purnp:(50 or 100 rhi.4 filled with, local anesthetic to
prm-ide 10 doses at hornewasi given to the patient
before discharge. Thel patient was irtstructed it) avoid
using the pump moir than once every hour.

Behur using the, technique at home. it was eval"'
ated- in .3.5 

inpatients." 
These patients were given

in-struction%, whichvýere iater provided in similar form / 
1 
(102,

86 Am-ill A(Uht

FOI - Page 176 of 245



*98 02/26 TOR 16:30 FAX +46 8 7659898 WCONED AB RD003

ANISM ANALO MUEF COWUNWATIM %A%YAL rr JLL 87199@Ak"-* rATMM-CONTWLLED XEC2CTU.L AMALGESIA6 AT "CUE

Table I. Use of Fatient-Contmiled Regionai Analgaia After VaTious Surgical Operations

Dlaposis
NO. of
Patiercts

TmUYW"L At
hospital I hoine Site of catheter placement

H;ind surgery
Arthropinty 8 7 1 Braddal plexus sheath
Arthrociesis 2 2 - Suqpad wound

Aftbroscopy 6 2 4 Bawhial pkxua sheath
Soft tissue injury 13 5 8 Surgical wound (it - 7)

Plexus sheath (11 - 6)
Tendon surgery 10 5 5 SurFical wound (n - 6)

Mexus shenth (n - 4)
Radius fracture 2 1 1 Surgical wou:nd

O"hopedic surgery
Arthrosc:oplc subammial 14 4 10 Subacromial
dew.. pression

Shoulder arthnowpy (Bankart) 3 - 3 Intraarticular
Knee surgery 1 -1 - SurgmLi wound

Plastic SMOXY
fteast auýprmtation 2 2 Surgical wound.
Bons graft (iliac crest) 4 4 - Near iliac (supropericateal)
Lyrnph node removai 2 2 Surgicsi %,vund

maxiHolacial/oial surgery
Mandibular reconstruction I I SuprapeEiosteal
Multiple Weth CAtaction 1 1 Subalveolar

-ArthropJastyI - Suprapericoteai
(tentporomandibular joint)

Total 70 35 35

1npkMWCOdW14 , CLIO% bupOwww was adn*iskwt* in al odwr coUmom. the omweumation Was TIM VOJMMft Ot bUPWWMW WW* M kAkAV*
caaasdisfAdai awguy Z.9 mL wouAW "iftow 56-10 mt. amkkr mvA Mast marpm 10 mL

encleine- or acctmuwphen/dextropropoxvphene),
tech-nicaL problems with the pump, and oimrail satisfaction/

dissatisfaction (excellent adequate, poor) with analgesia.
On-at of analgesia was asse;scd from ficst

administra-dan of local Anesthetic: in the PACU and front patient
ct.wrinw-rim The duratim of arudgesia war. evaiuated

(nnu the ci4x:k tirne at each administration. The patterit
was given a stamped, wif-addrevised envelopc in Which
to rL+Am the comple W. questionnaire within 2-3 days
after surgery. A m, made a iollow-up caLl the 6V
afbw 3urgery and k%quired about the pattents general
cwxfition, Purrtp frinchon, satisfamon/dissatisMetion vAth
analrata, mid suggations for improving technique.

to " home patimts. The written instructions to dw

patients included ixthmnation about- a) symptorns of
local anesthe-tic owydtlýsalvl- b) protection of the

cath-cter mad pump system during washing. showering,
etc.; c) catheter removal before disicarding the pump;
and d) how to contact nurses and anesthesiologists.
Additionally, the pýhentw'as given a form on which

to mcord the tollowing; pain inteity on a verbal scale
(severe, moderate, mild, nom) after eaLh hmtment. the
cimk time of each admirdstration. the total number ai

tirnes a local anesthctiý -vvtl:s scif-ildminiskned. use of
rescue" 

analgesic tablets (NISAIDs. icetatithwplwn/

Rmft
Seventy patients received analgesia by

scif-administration of Jo=J anesthetic solution on ciemand.

All patients (100%) returned ffie completed

question-naire. The results are based cm data from inpationM

TIACU, and patient comments from the
questicmvUre-None of the patients had any problems using the

ptunp. 7be onm of analgesia was usually within

5 min but was longer (up to 15 mbi) in patient% with

L-trachial pimus and subacromial Cathetem The
dura-tion of analgesia after ewli administration of locaL

,uxmithefic varied from 2 to 8 h. Most ipatiente. r"Wred

two to foxtradministrations.
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DkcuWou
Ofective ntanaga=rd of pain 3nay Make the HIE& Py re
betivem surgery being penbrmed an an inpadent or
day-cm basis. Although NSAIDs. paracelaml, and
weak opicids, such as codaine arid t"MYOMW,
areadeTzate for n-dW to mo&=* pain. thew dmp =y
be -huffective in patierits Unith moderate to sevm pain.
Local anesthetic infiltration in a wwrid or close to

pe-riliheral nerves is not common: in several shulies, it ho
been demonstrated as a higWY effective -no] c

tecii-__ffiiwe (6-10)rMination with: local ardsthedes
modu-Was pain at the periphecal levei by inhibiting the
trans-mission of nmxVbw irrý= fi= the site of h*".

Ilie technique is generally considered to be simple, safiaý
--=d*mcpwWv& The nuin fisnitatiort tn its widespmd
use is the need for repeated administration because of
the short analgesic: effect (usually two to sm hours) of a
single dow- Intermitten injectiow or continuous

mfu-sions through imiweding 
cat' at 1, 1 ý in the wound area

have been described for izipirfients; (6-10,11). Our
pre-Uminary data show that this wchnique can also be used

at home- This study demortstrates the safely, cificacy,
=W applicability of the mdu-dque in a wide range of

-1 A[ n
Figure L Soff-adakinistration of the imal aronthefic solution by a
padomt. On upaiing the clamp (a), thn sulution vWU rususing into

the Catheter. After the proenbW time (usually 6 minL the patient
dam dwdamp (confirmed by a dkkfngsouný) 109op the infusion
(b). rM Patient is ancouraged to use a timer as 

a: 
MnIncier to Clow

the clamTL

Six patient% did not use the pump at home because
the first close of local anesthetic in the hospital

pro-vided prolonged pain relief. thew patients were not
included in the data analysis, Pain relief was

consid-ered good to excellent by 57 (89%) patients. adequate

by 4 (6%) patients, and poor by 3 (5%) pabents.
How-ever, 4 patients complained that the total amount of

medication was ins;ufficient (all had received a 50-mL
purnp). Except for the above-inentioned 3 patients
with poor analgatia and 4 patients who received an
irtsufficitalt dose of local anesthetic, rume recluimý
analgesic tablets. Follow-up calls confirmed that the
technique was generally perceived as simple and

ef-fective. No technical problems were encountered.
None of the patients reported any symptoms of local
anesthetic toxicity. One patient commented that the
act of renwiving the catheter was unpleasant. One
patient with opioid dependency required unusually
large doses (three doses of 20 inL 0.25%

bupivacaine-subacromially during a period of 1.5 h). Although this
patient was asymptomatic, a bupivacaine level was

-drawn approximately 2 It after the first dose and was
found to be 1.15 gniol/t, which is well below toxic
levels.

1-15, Una"b" I lcý ly " F
had adequate to exmilent pain relief. the efficacy of this
technique was not compared with that of oral analgesks.
13w major concern with this pump system Is that the

entire volume of local anesthetic will be delivered it
the patient falls to close the clamp. To avoid this
=nplication, the following steps were taken: a) oral
and written information was given to the patient and
the escoM b) the use of a timer was encouraged. c) tile
patient was informed that a clicking sound is heard
when the qlamp is closed, and d) the patient was
instruicted to close the clamp and contact an

anesthe-siologist if them was numbness of the tungue or
ft-rutus. The "worst-case scenario" is that all 50 mL of

0.125% -or 0-25% bupivacaine is delivered (100 mL is
used only for shoulder surgery), and although

techni-cally possible, this should not lead to any seriotts
problems because the local anesthefic is delivered to
peripheral tissue, the drug is delivered over a period
of I h, and the total dose of bupivacaine is large but
not excessive. The doses we used are far smaller than
some reported in [lie literature. Single infiltration bV
50 mL 0.25% bupivacaine after choiecystectomý
OZ13) and repeated administration of 10 mL 025i.
bupivacaine every 4 hours for 48 hours (7,14) have
been reported. Doses up to 40 rnL 0.251" bupivacaine
evmy 4 hours for 48 hours have been administered

subcutaneously to treat pain after abdominal aortic
surgery, and no signs of systemic toxicity were

Ob-served in any of these studies (16). However, it MY
not be valid to compare the intermittent

aclrninistrý-lion of largc dows of local anesthetics and ae6dentai
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administration of 50-100 mL of 0.125% or 0.25% bu- 5- RaMi N. Hykndw 1, Nydahl PA. Ct SL Surwy of postop=jive
pivaceine within one ham. =0118ellill failOwling ambiliatory surgery. Acls AmaesdigeW

Other concerns may be the risk of delayed wound
SMW 1997,42=7-U

healing and inhiction. The letter may be partimlarly
6- Owen K Callimay OF. MINIvill KCL Anaigem by vv red irifi.

0 W" cxcsJcn Of I)OUSIM 1710OUt lugnpOL, Ann itsem 6101r MO
inqwtarlt for 

- 
- articular todmique. The literature CON Sur$ Eve 19W;67.114-&

don nOt support these corumm. Lndeed, 1=1 anes- 7- Chaw IF. Ravincininath JL Whitt OD, et ml. Wound perintim

dvtic drop have bactulairlatic armi antimicsobial ef- wfth b0pivm1rift oblectft evKlam for efficacy in posWpftu.

fects (17-19). 7be sursew tunneLs the catheber under
th- pow rebsE Ann it Coll Surv E* i9s#On94-&

V& B
the skirt so that it exift 3-6 Cm; from tl`* Wound- This

asilenko A 71w um of buovainkim inaYs " O=VY I,.
b%winal herninsWophy as a fast and safa och Jar

:Procedure reduces Ow risk of infectiort and catheter 73I of posloperativw pain. Surg Cyn Obst 1991:

dislodgment. The closed ptnp system described 9 T-ft- TN, Harm4kagan P. Robuuon!ý at al. Womw UI&

herein avoWs repeilted injections and handling of the
toadw at local wisesdietic titer lower mgment Cmarma see.

catheter, r r e d uci n g t f i 9 rim W -o*f 
* ffii 
rc& a 

0- 
*1 K

tiaL AnserAftia 19RA&04-7.

Ia. DAM JS MgiWde S. Y.&M kL Wound infiltration with 6aeal
A bacterial is Indud in the pump system (Fis. ArAeldwRies idir PostoPersti-a rain. Actit Anacudwsiol Scond

2), and an additional bacterW filw was used in this ]"UWI-141.

study. Nevertheless, the risik of B*cdon at home 11. . G96s P. Punwhodum A. Auld C. Cuschicri RI. Conhomong

Wound pMusion with hupivacaum for posgriperatn* wound
needs to be studW in nusm detail.

Althoush dwre were tio complications in any of our 12 
ps&L Br I Surg ignpl,923- 

a 
&

.. patal lm. Luuxbma Rl. W-Ilia. 15. ct al: The effects of
ftwi-70 patients, we eutphasize that our results are prelim. siorud infiltration of bupit-waine, hydrochkArid.- upon putrnaý

inary. Controlled trials an necessary to compare this nAcy fonc am stalactasis and narcotic need following wiecthre

technique with traditionai medk,)ds and to evaluate dolacysh=lomy. Surg Gyracoi Olislet 1983;157:M-40.

the optimal concentradw and volume of kxal anes-
13. van Raay ]JAM, Roukams JA, Lwdennk BW. Inboopmadve

thetic. The role of pioids, -.u& asn 10
wounA. infiltraftesi with bupwacairw in patients undergoing

-457 9A h S 1997 IVekft%le h k t t

zra t:T

rc urg -.. .C o eysor uvay.

NSAJDs and clonidi local anestheticu 0 14. Thoam DaC Laniiiiert VWv, Lloyd Wflikins K. The direct

per-drugs also needs to be studi ed. hNion of surgical wounds with local annesuietic solurtimuc an

appmach to postoperative pain? Ann R Coll Surg Z%t 19RIIAS

226-9.

W

is. thgeted in ProoL

ermic" 16. Pffiffer U. Dodson ML Van Mourik Q at al. Wound budikdon
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Pleural Anesthetics Given Through an Epidural
Catheter Secured Inside a Chest Tube
Joseph W. Baker, I'AD, and Curtis G. Tribble, NED
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. potension has resulted from regional anesthesia. Elevating theMaternal hy
patient's legs and positioning her on her left side may help prevent hypotenston.
Fetal heart rate should be monitored continuously. especially during

paracervi-call block. and electronic fetal monitoring is advisable.
Epidural. spinal. paracervical. or pudendal anesthesia may alter the forces

of parturition through changes in uterine contractility or maternall expulsive
efforts. Use of obstetric anesthesia may increase the need for forceps assistance

during delivery.
Administration of local anesthetics by paracervicai nerve block during

labor has been associated with a high incidence of fetal acidosis and bradycardia
and has occasionally resulted in perinstal death. Fetal bradycardia may occur
in 20-30% of patients receiving paracervical block anesthesia with the

amide-type local anesthetics and may be associated with fetal acidosis. The risk of
fetal bradycardia appears to be increased with prematurity, toxemia of

preg-nancy. and fetai distress. Changes in fetal heart rate and blood pH have been
reported following epidurall anesthesia. Some clinicians have advised against
the use of continuous paracervicall block for anesthesia during labor and against
use of amide-type local anesthetics for paracervicall block produced by a single
injection. If par=rvical block anesthesia is undertaken. the possible risk to
the fetus must be considered, particularly when fetal distress is anucipated
or in the presence of predisposing factors such as toxemia of pregnancy.
prematurity. or diabetes mellitus.

Possible inadvertent intracranial injection of local anesthetic solution into
the fetus has reportedly occurred following attempted paracervicai andifor
pudendal block. Such inadvermnit injection has resulted in unexplained neonatal
depression at birth which was associated with high serum concentration of
the anesthetic: seizures usuaily occurred within 6 hours after birth. Prompt
use of supportive measures'and forced urinary excretion of the local anesthetic
has reportedly been effective for managing this complication.

Systemic absorption of some local anesthetics during paracervical block
in early pregnancy (anesthesia for elective abortion) may be rapid. since
maternal seizures and cardiovascular collapse have occurred under these

condi-tions. Therefore. the recommended maximum dose of the drug should not be
exceeded and injection should be made slowly and with frequent aspiration.
allowing a 5-minute interval between sides.

In obstetrics. low spinal (saddle block) and caudal anesthesia are
contraindi-cated in psychologically unsuited patients and in those with pelvic
dispropor-tion. abruptio placentae. uneagaged or floating fetal head and placenta, praevia.

unless cesarean section is contemplated after induction of caudal anesthesia.
In addition. these anesthetic procedures should not be used when intrauterine
manipulations are required.

Safe use of local anesthetics during pregnancy prior to labor has not been
established with respect to adverse effects on fetal development. Careful
consideration should be given to this fact before administering these drugs
in pregnant women.

Dosage and Administration

N Administration
Parenterai. local anesthetics may be administered by infiltration or by

epidural iinciuding caudal), spinal (subarachnoid. intrathecali. or peripheral
or sympathetic block techniques. The drugs may be given by single injection
or continuous block techniques in which repeat injections are given through
a catheter inserted into the area being anesthetized. Local anesthetic solutions

containing preservatives should nor be used for spinal or epidurai (including
caudal) anesthesia. Partially used bottles of solutions which do not contain
preservatives should be discarded. In spinal anesthesia. the outside of the
ampuis should be sterilized, preferably by autoclaving. (See Cautions: Other
Adverse Effects.) Prior to use. syringes and needles should be rinsed with
acidified. distilled water to remove traces of alkaline salts and small particles.

The patient's blood pressure should be monitored during spinal anesthesia.
Resuscitative, equipment and drugs which may be required for treatment of
adverse reactions should be immediately available when local anesthetics are
used. (See Cautions: Precautions and Contraindications.) Proper positioning
of the patient is extremely important in spinal anesthesia. For specific p.Me_
dures and techniques of administration, specialized references should be

con-sulted.

N Dosage
Generally. lower concentrations of local anesthetics are used for infiltration

and peripheral or sympathetic nerve block anesthesia than for epidurai
anesthe-sia: highest concentrations ibut small doses) are used in spinal anesthesia.

Dosage vanes with the anesthetic procedure. the degree of anesthesia required.
and individual patient response. The smallest dose and concentration required
to produce the desired effect should be used. especially in obstetrics. Reduced
dosage is indicated in debilitated or acutely ill patients. in very young children
or geriatric patients. and in patients with liver disease. artenoscferosis. or
occlusive artenai disease. In pregnant women at term. local anesthetic dosage
lor epidurai and spinal procedures should generally be reduced to one-half
ýO tWO-EhirdS of the usual avera2e adult dose.

T -

For specific dosages and additional inforrantion on chemistry and
stabillity, pharmacokinetics. uses. and cautions of the parenterai local
anesthetkm we the individual monogmphs in 72:00.

Selected Res-kirms Jaituiaý 1997. C Copmclit. Junwn J 974. Atmencan Sack-tv of Heallh4vslem
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Chemistry and Stability

M Chemistry
Bupivacaine hydrochloride is a local anesthetic of the amide type with a

long duration of action. Bupivacame hydrochloride differs structurally from
mepivacaine hydrochloride only in the substitution of a butyl group for the
N-methyll group. Bupivacaine hydrochloride occurs as a white. odorless.

crys-tailine powder and is freely soluble in water and in alcohol. rhe pK, of
bupivacaine hydrochloride is 8. 1.

Bupivacame hydrochloride injection is a sterile solution of the drug in
water for injection. Commercially available solutions of bupivacame

hydro-chloride have 3 ' DH of 4-6.5. Bupivacatne and epinephrine injection is a sterile
solution of bupivacame hydrochloride and epinephrine or epinephrine bitartrate
in water for injection; the injection contains 0.001% (1:100.0001 or less

epi-nephrine. Bupivacaine hydrochloride solutions that contain epinephrine
bitar-trate have a pH of 3.3-5.5. Bupivacaine hydrochloride solutions. with or

without epinephrine. in muitiple-dose vials may contain methylpamben 0. 1%
as a preservative. A hyperbaric solution for spinal anesthesia is commercially
available and contains 0.75% bupivacaine hydrochloride in 8.25% dextrose.
The hyperbaric solution has a pH of 4-6.5 and a specific gravity of 1.030-1.035
at 25*C and 1.03 at 370C.

0 Stability
Bupivacaine hydrochloride solutions should be stored between 15-300C

and freezing shouid be avoided. solutions containing epinephrine should be
protected from light. Bupivacaine hydrochloride solutions should not be used
if their color is pinkish or darker than slightly yellow or if a precipitate
is present.

Bupivacaine hydrochloride solutions that do not contain epinephrine may
be autoclaved at 15 PSI at 121'C for 15 minutes: solutions containing

epineph-rine should not be autociaved.

Pharmacokineties

0 Absorption
Bupivacaine hydrochloride has a long duration of action. Onset of

anesthe-sia following administration of 0.5% solutions of bupivacaine hydrochloride
for dental anesthesia occurs in about 2-10 minutes and duration of action is
up to 7 hours in many patients. Onset of anesthesia following administration

Staiii 
7of 0.25 or 0.5% uOns of bupivacaine hydrochloride in epidural. including

caudal block. and peripheral or sympathetic nerve block occurs in about 4-17
minutes and duration of action ranges from 3-7 hours. In epidural block.
0.75% solutions of bupivacame hydrochloride produce a slightly shorter onset
of action: duration of action may be from 6-9 hours. Although 0.25 and 0.5%
solutions provide adequate sensory blockade in single doses. they do not
produce complete muscle relaxation. If given by the continuous block method.
however. repeat doses will increase the degree of motor block. The first repeat
dose of 0.5% bupivacame hydrochloride may give complete motor block.
Single-dose epidurai block wiih usual doses of 0.75% bupivacaine

hydrochlo-ride or singic-dose intercostal nerve block with usual doses of a 0.25% solution
may produce complete motor blockade which is necessary for abdominal
surgery. In spinal anesthesia. a 0.75% solution in 8.25% dextrose has an onset
of sensory blockade within i minute and motor blockade and dermatome
level are usually maximal within 15 minutes. the duration of sensory blockade
averages 2 hours and complete return of motor ability averages 3.5 hours
following a 12-mg dose. Epinephrine may prolong the duration of action
of bupivacame.

After epidurai or caudal administration of 125 or 150 mg of bupivacame
hydrochloride. peak plasma concentrations of 0.45-1.25 gglitalL have been
demonstrated. After administration of bupivacame hydrochloride for caudal.
epidurai. or peripheral nerve block. peak blood bupivacaine concentrations

/ ub 
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occur within 30-45 minutes. Cumulation of the drug occurs with muitivie
doses- however. the lont duration of bupivacaine hydrochloride anesthesia
reduces the need for repiated doses.

M Distribution
After absorption into the blood. bupivacaine hydrochloride is more highly

bound to plasma proteins than are any other local anesthetics: 
bupivac-airic'

is reportedly 82-96% bound. Bupivacame hydrochloride has the lowest dearee
of placental transmission of parenteraii local anesthetics and may cause-the
least fetal depression.

0 Elimination
The elimination half-life of bupivacaine hydrochloride is 1.5-5.5 hours

in adults and 8.1 hours in neonates. Bupivacaine hydrochloride is principally
metabolized to pipecoivlxylidine (PPX) by IV-deaikylation. probably in the
liver. Bupivacame is excreted in urine as small amounts of PPX. unchanged

drug (5%). and other metabolites as yet unidentified.

Uses

Bupivacaine hydrochloride is used for infiltration anesthesia and for
periph-erai. sympathetic nerve. and epidurai (including caudal) block anesthesia. A

0.75% solution of the drug in 8.25% dextrose is used for spinal anesthesia.
Bupivacaine is nor used for obstetric paracervical block or topical anesthesia.

Bupivacaine hydrochloride has been used for IV regional anesthesiat in
various orthopedic and general surgical procedures*. however. high plasma
concentrations of the drug may occur following tourniquet release. and cardiac
arrest and death have resulted. Bupivacame therefore should not be used for
[V regional anesthesia.

Cautions

0 Precautions
Bupivacaine hydrochloride shares the toxic potentials of the local

anesthe-ticL and the usual precautions of local anesthetic therapy should be observed.
(See Cautions in the Local Anesthetics. Parenteral. General Statement 72:00.)

The 0.75% solution of bupivacaine hydrochloride is no longer
recom-mended for obstetric anesthesia. since use of this concentration for epidural

anesthesia in obstetric patients has been associated with cardiac arrest with
difficult resuscitation or death. Cardiac arrest has occurred after seizures
resulting from systemic toxicity, apparently following inadvertent

mtravascu-lar injection.
Some commercially available formulations of bupivacaine hydrochloride

contain sodium micuibisuffite. a sulfite that may cau allergic-type reactions.
including 

anaph: 
laxis and life-threatening or less severe asthmatic episodes.y

in certain susceptible individuals. The overall prevalence of suifite sensitivity
in the general population is unknown but probably low: such sensitivity appears
to occur more frequently in asthmatic than in nonauhimatic individuals.

M Pediatric Precautions
Pendine accumulation of further data on the use of the drug in pediatric

patients. bupivacatne hydrochloride solutions should not be used in children
younger than 12 years of age and the solution for spinal anesthesia should
not be used in children younger than 18 years of age.

Dosage and Administration

E Adatinistration
Bupivacaine hydrochloride may be adrninistered by infiltration. and by

epidural (including caudal) block. or by peripheral or sympathetic nerve bloci.
Bupivacaine hydrochloride solutions containing preservatives should not be
used for epidurai or caudal block. For spinal anesthesia. the bupivacaine
hydrochloride solution in dextrose is administered by subarachnoid injection.
Partially used solu,tions that do not contain preservatives should be discarded.

Resuscitative equipment and drugs that may be required for treatment
of adverse reactions should be immediately available when bupivacaine is
administered. For specific procedures and techniques of administration.

special-ized references should be consulted.

R Dosage
Dosage of bupivacaine hydrochloride varies with the anesthetic procedure.

the degree of anesthesia required. and individual patient response. The usual
dosages should generally be reduced inyoung, geriatric. or debilitated patients
and in patients with cardiac and/or hepatic dLwase. The smallest dose and
lowest concentration required to produce the desired effect should be used.

Most experience to date is with single doses up to 175 mg of bupivacatne
hydrochloride without epinephrine or 225 mg of the drug with epinephrine
1:200.000. but individual patients and procedures may require more or less
of the drug. Doses should not be repeated more frequently than every 3 hours
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and dosage should not exceed 400 mg daily. since clinical experience with
higher dosage is lacking.

For infiltration anesthesia. 0.25% bupivacaine hydrochloride may be used.
Solutions of 0.25 or 0.5% bupivacaine hydrochloride with or without

epirkeph-rine and containing no preservatives are used for sin-tie dose or continuous
epidurai or caudal anesthesia. For caudal block. the usual dose of bupivacain,
hydrochloride is 15-30 mL of 0.25 or 0.5% solution (37.5-150 mg). Foj,,___ý
epiclural block (other than caudal block). the usual dose of bupivacaine

hydro-chloride is 10-20 mL of 0.25 or 0.5% solution (25-100 Ing). in obstethics,
incremental doses of 3-5 mi. of the 0.5% solution. not, exceeding 50-100
mg at any dosing interval. are recommended. Repeat doses should be preceded
by a test dose containing epinephrine if the vasoconstrictor is not

contmindi-cated. Solutions of 0.75% bupivacaine hydrochloride with or without epineph.
rine should be used only for single dose epidural (but not caudal) anesthesia
and may be given in a dose of 10-20 miL (75-150 mg): the 0.75% solution
should not be used for obstetric anesthesia (see Cautions) and should be
reserved for surgical procedures in which a high degree of muscle relaxation
and prolonged effect are necessary. During epidural administratim the 0.5
and 0.75% solutions should be administered in incremental doses of 3-5 mL.
with sufficient time between doses to detect toxic manifestations of inadvertent
intravascular or intrathecal injection.

For peripheral nerve block. bupivacaine hydrochloride 0.25 or 0.5% with
or without epinephrine may be given in a dose of 5 ml. (12.5-25 mg) up to
a maximum of 400 mg daily. For sympathetic nerve block. the dose of
bupivacaine hydrochloride is 20-50 mL of a 0.25% solution (50-125 mg).

For retrobulbar anesthesia. the usual dose of bupivacaine hydrochloride
is 2-4 mL of a 0.75% solution (15-30 mg).

For anesthesia in the maxillary and mandibular area when a longer duration
of local anesthesia is desired (e.g.. for orai surgery procedures generally
associated with substantial postoperative pairill. the usual dose of bupivacaine
hydrochloride with epinephrine is 1.8 mL of a 0.5% solution (9 mgi per
injection site. occasionally. a second dose of 1.8 mL (9 ingi per injection
site may be necessary. Injections should be made slowly with frequent

aspira-tions. Ae total dose'of 0.5% bupivacaine hydrochloride solution for all
injec-tion sites spread out over a single dental sitting should usually not exceed

18 mil- (90 mg) in healthy adults.
A solution of 0.75% ýupivacaine hydrochloride in 8.25% dextrose is used

for spinal anesthesia. For spinal anesthesia in lower extremity and perineiti
procedures, a dose of I mL (7.5 mg) is generally sufficient. For lower

abdomi-nal procedures. a dose of 1.6 miL 0 2 Ing) may be used. For obstetrical spinal
anesthesia in a normal vaitinal delivery. doses as low as 0.8 111 (6 mg) hav(
been used. For spinal anesthesia in cesarean section. doses of 1-1.4 mL'--'

(7.5-10.5 mg) have been used.
For further information on chemistry and stability, pharmacology,

pharmacoldineticis. uses. cautions. and dosage and administration of
bupi-vacalne hydrochloride. see the Local Anesthetics. Parenteral. General

Statement 72:00.

Preparations;

Bupivacaine Hydrochloride

Pargintiviral
Injection 0.25% suplivacalinie W.kiride

Inliection ip ative-free in
sing vials and

!S Signs. or w
-in tiple viabý Abbott

PAamina,ib ffyclimocha. 0.1
(preservative-free in snainuks and
single-dose vials or with
tnethyWaraben in

asaltilsk-d-vials). sancii
Sensarcallne&

(preservative-free in ampuls and single-dosi:
vish or with niethylparsibm in
rauldple.dose vials), Mini

0.5% Bt*iliasceine Hydrochbridil
Infection (Preservativ&fte In
araptilis. siniple-dow vials AW

syringes, oiýwith torthylparaben
in mukiple-dose vialsL Abbott

Mwasting Hydrodowitilit
1preservanve-free in ampuis And
singL-dose vials or with
malirldparaben in

InUitiPle-d-vials). Sanofi
Sonsareadnias

I[preservativ6-fait in Ampols and single dose
vials or with niathYlininibOll 10
inuitiple-dose viais)6 AStM

0.756/6 Bugiftestine Hydrachlbridill
In"an 4pmsmativ-0-ftIMI,
Abboft
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Chloroprocaine Hydrochloride LoCAL ANLqrmmcs 72:00

Parenterai caine hydrochloride occurs as a white. crystalline powder and is soluble in
cont'd Marcsine4 Hydrochloride water and sheittly soluble in alcohol. Commesc ally available solutions of

ipreservative-rreei. Sancti chloroprocaine hydrochloride have a pH of 4.5.
Sensommine,6, ipresmative- Stabilitytreei. Astra

Chloroprocame hydrochloride injections should be stored at a temperature

Butpivacaine Hydrochloride in Dextrose
less than 40*C, prefembly between 15-3(rC. freezing should be avoided. If
chloroprocame hydrochloride injection is stored at low temperatures,

crystalfi-ParenteralzaLion may occur. crystals will redissolve when the solution reaches room
Injection 0.75% in 8.25% Dextrose Buphracame Spinei temperature. Solutions containing undissolved material should not be used.tpreservative-freet. Abbott

Although commercially available chloroprocaine hydrochloride solutions
MarcainO Spinal are sterile. the vials can be autoclaved for terminal sterilization withoutsubstan-(preservative-free). Sanoti

tial loss in potency. Stefflization with ethylene oxide is not recommended.
Sensorcaine6 Spinal since absorption of ethylene oxide through the vialclosure may occur. Solutions
(pneservative-ireei. Astra of chloroprocaine hydrochloride may become discolored after prolonged

expo-sure to light and should be protected from direct sunfighit. Discolored solutions
Bupivacaine Hydrochloride Combinations should never be administered.

Palrenteral Chloroprocaine hydrochloride is incompatible with alkali hydroxides and
Injection 0.25% with Epinephrine Supivacnine their carbonates. soaps. silver salts. iodine. and iodides.

Bitartrate 1:200.000 (of Hydrochloride
epinephrine) Epinephrine i with sodium

metabisuffite in ampuls andsingle-Pharmacokinetiesdose vials or with methyiparabin
and sodium metabisuffite in
muitiple-dose vials. Abbott The onset and dumtion of action of chloroprocame are somewhat shorter

MarceineS Hydrochloride than those of procaline. Depending on the dose and site of injection. I or. 2%

with Epinephrine 4with chloroprocame hydrochloride solutions without epinephrine produce anesthesia
sodium metabisuffite in ampuis in 6-4 2 minutes and duration of action is 30-60 minutes. Addition of

epineph-and sinale-dose vials or with rine 1:200.000 prolongs duration of action to 60-90 minutes.
methylparaben and sodium
metainsuffite in multiple-dose Chloroprocaine is hydrolyzed by plasma pseudocholinesterases more rap
vialsi. Sanoti idly than is procame. The drue is excreted by the kidneys, chiefly as

diethylami-0.5% with Epineohnne Supivaceine noethanol and 2-chloro-4-aminobenzoic acid.
Bitantrate 1:200.000 (of Hydrochloride &
epinephrine) Epinephrine (with sodium

metabitsuffite in amouis and single- USOS
dow vials or with methylpamben
and sodium metabisulfite in Chloroprocaine hydrochloride is used for infiltration anesthesia. and for
muitiple-dose vials). Abbon peripheral. sympathetic. and epidurai I including caudal) block anesthesia.

Chlo-Maresined Hydrochloride roprocaine hydrochloride solutions containing a preservative should not be used
with Epirrephrinie iwith for caudal or epidural anesthesia. The drug is not used for spinal anesthesia.
sodium metabisuffite in ampuis
and single-dose vials or with Chloroprocame hydrochloride is not effective as a topical anesthetic.
methylparaben and sodium
metabisulfite in multiple-dose
vialsi. Sancti Cautions
Sensorcaine-'ý with
Epinephrine twith sodium Chloroorocaine hydrochloride shares the toxic potentials of local

anesthe-metabisulfite in ampuis and tics. and the usual precautions of local anesthetic therapy should be observed.
single-dose vials or with (See Cautions in the Local Anesthetics. Parenteral. General Statement 72:00.)
methylparacen and sodium
meta6tsulfite in multiple-dose
vials). Astra Dosage and Administration

0.75% with Epinechnne Supivaceine
Bitartrate 1:200.000 (of Hydrochloride & Chloroprocaine hydrochloride may be administered by infiltration and by
epinephrine) Epinephrine iwith sodium epidural fincluding caudal) block or by peripheral or sympathetic nerve block.

metabisuffite). Abbott Chloroprocame hydrochloride solutions containing preservatives should not
Marcelne6 Hydrochloride be used for epidural or caudal block. Partially used bottles of solutions which
with Epinephrine 1with do not contain preservatives should be discarded. Dosage of chloroprocamesodium metabisuffiftet. Sanoti

hydrochloride varies with the anesthetic procedure. the degree of anesthesia
Sensorcaines with required. and individual patient response. The smallest dose and lowest

concen-Epinephrine (with sodium
metabisuifite). Astm tration required to produce the desimd effect should be used. Resuscitative

equipment and drugs which may be required for treatment of adverse reactions
should be immediately available when chloroprocame is administered. For

tUsc is ncx currently included in the labeling appmved by the US Food and Drug Administration. specific procedures and techniques of administration. specialized references
should be consulted.

Selected Re%-kinns Januarv 1998. 0 Camright. Januaý J974. American Sacretv of Health-System Single adult doses of chloroprocaine hydrochloride (without epinephrine)
Phannacism Inc. should not exceed 800 mg. When administered with epinephrine (1:200.000).

chlorciprocame hydrochloride doses should not exceed I g. A 1:200.000
epi-nephrineichloroprocaine hydrochloride solution may be prepared by adding

0. 15 mL of 1: 1000 epinephrine hydrochloride injection to 30 mL of a 2 or

Chloroprocaine Hydrochloride
3% chioroprocame hydrochloride solution that does not contain a preservative.
Solutions containing epinephrine should not be used for interdigiuli block.

Solutions of 2 or 3% chloroprocame hydrochloride with or without

epi-0 CH, nepMne and containing no preservatives are used for epidural or caudal

r
anesthesia. To prevent intravascular or subarachnoid injection of a largeepi-. ci

e

-- dural dose of anesthetic solution. a test dose (approximately 3 mL of a 3%

j , solution or 5 mL of a 2% solution) should be injected prior to administering
H.N C1 the total dose: motor paralysis and extensive sensory anesthesia indicate

suba-rachnoid injection. The test dose should be repeated if the patient is moved

Chemistry and Stability
such that the epidurai catheter may have been displaced. At least 5 minutes
should elapse after each test dose before proceeding further. Injection of a
large. single dose through a catheter should be avoided'. instead. the drug

N Chemistry should be administered in fractional doses. If a large volume of the drus! is
Chloroprocatne hydrochloride is a local anesthetic or the ester type with inadvertently injected into the subarachnoid space. an appropriate volume

short duration of action. The drug differs structuraily from procame hydro- (e.g.. 10 mL i of cerebrosomal fluid should be withdrawn through the catheter
chloride only in the presence of a chlorine atom on the benzene ring. Chloropro- or by separate lumber p uncture. For epiduml anesthesia in the cervical or
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BUPIVACAINE HCU127

Y-Site Injection Compadbility (1:1 Mirtm) (Cont.)

BumetaWde

Drug I Ufr Conc Mfr Conc 
I 

Rwmrks 
I Re I 

C11

Piperacillin sodium--tazobactam LE 40 rrigirril" RC 0.04 mgtmlý Physically compatible with no change in 1688 C
sodium measured turbidity or increase in

parti-cle content in 4 hr at 22 *C under
flu-orescent light

Vinoreibine tartrate BW I mg/mi, RC 0.04 mg/ml' 
Physically compatible with no change in 1558 C

measured turbidity or increase in
parti-cle content in 4 hr at 22 OC under

flu-orescent light

'Tested in sodium chloride 0.9%.
b'Testea in dextrose 5% in water.

Additional CompadbilUy Information
sodium chloride 0.9%, and Ringer's injection, lactated, for at least
24 hours (2; 4).

Vehicles- Bumetanide is stated to be physically and chemically
compatible in glass or PVC containers of dextrose 5% in water.

BUPIVACAINE HCL
AHFS 72:00

Marcaine Sanort Winthrop

Products- Bupivacaine HCI (Sanofi Winthrop) is available in
con-centrations of 0.25. 0.5. and 0.75% (2.5. 5. and 7.5 ingimi.

re-spectively.) in 10- and 30-ral single-dose vials. It also is available in
,O-mi (0.5 and 0.75%) and 50-mi (0.25%) singie-dose ampuls. The
0.25 and 0.5% concentrations also come in 30-mi multiple-dose
vials with methylparaben I ingiml as a preservative. Sodium

hy-droxide or hydrochloric acid is used to adjust the pH (2).
Bupivacaine HCI (Sanofi Winthrop) is also available in

concen-trations of 0.25, 0.5. and 0.75% with epinephrine 1:200.000 as the
bitartrate. In addition to bupivacaine HCL each milliliter contains
epinephrine bitartrate 0.0091 mg, sodium metabisulfite 0.5 mg,
monothiogiycerol 0.001 ml. ascorbic acid 2 mg, edetate calcium
disodiurn 0. 1, mg. and sodium lactate buffer. Multiple-dose vials
contain methyiparaben I mgYmi as a preservative. Sodium

hydrox-ide or hydrochloric acid is used to adjust the pH (2).
A hyperbaric soiution of bupivacaine HCI (Sanofi Winthrop) is

available in 2-ml ampuls. Each milliliter contains bupivacame HCI
7.5 mg and dextrose 82.5 mg (8.25%) with sodium hvdroxide or
hydrochloric acid to adjust the pH (2).

pH- Bupivacaine HCI injection and the hyperbaric solution have a
pH of 4 to 6.5. Bupivacaine HCI with epinephrine 1:200,000 has a
pH of 3.4 to 4.5 (2).

5pecific Gravirv- Bupivacaine HCI 0.5% with epinephrine
1:200,000 has a specific gravity of 1.008 at 25 and 37 'C. 'Me

Nfilirinone- Bumetanide may precipitate if mixed with milrinone
lactate infusions (1442).

hyperbatic solution has a specific gravity of 1.030 to 1.035 at 25 OC
and 1.03 at 37 OC (2).

Dosage- Bupivacaine HCI may be administered intradermally,
sub-cutaneously, submucosally. epidurally, or intrathecally as a single

injection or repeat injections made through a catheter into the area
being anesthetized. Injections should be made slowly, with frequent
aspirations. to guard against intravascular injection (2; 4).

Dosage varies with the anesthetic procedure. degree of anesthesia
required. and patient response. Most experience has been with

sin-gle doses. up to 225 mg with epinephrine 1:200,000 or 175 mg
without epinephrine. These doses should not be repeated more

fre-quently than every three hours and should not exceed 400 mg daily.
Incremental doses should be used when feasible (2; 4).

For infiltration anesthesia. 0.25% bupivacaine HCI solution may
be used. Solutions of 0.25 or 0.5% bupivacaine, HCL with or

with-out epinephrine and containing no preservatives. are used for single
or continuous epidural or caudal anesthesia. For ePidurai or caudal
block, the usual doses of: bupivacaine HC1 range from 25 to 150 mg.
In obsteuics. incremental doses of 3 to 5 mi (15 to 25 mg) of the
0.5% solution, not exceeding 50 to 100 mg at any dosing interval,
are recommended. A test dose. containing epinephrine if not

con-traindicated. of 10 to 15 ing (2; 4) or 20% of the total dose,
which-ever is less (4), should be injected at least five minutes prior to the

total dose and any repeat doses. The 0.75% solution should not be
used in caudal or obstetric anesthesia. This solution. with or without
epinephrine. should be used only for singie-dose epidurai

anesthe-sia: it may be given in a dose of 75 to 150 mg. For retrobulbar
anesthesia, the usual dose is 15 to 30 mg (2 to 4 ml) of the 0.75%
solution. In orai surgery, the usual dose of bupivacaine HCI with
epinephrine 1:200.000 is 9 mg per injection. given as 1.8 ml of a
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12S/BUPIVACAINE HCL

0.5% solution. A second dose may be necessary. The total dose in
a dental sitting should not exceed 90 ing (18 mi) in healthy adults
(2.4).

A solution of bupivacaine HCI 0.75% in dextrose 8.25% is
used for spinal anesthesia. A 7.5-mg dose is usually sufficient
for anesthesia of the lower extremity and perineal procedures.
For lower abdominal procedures. the dose may be 12 mg. Doses
of 6 to 10.5 mg have been used for obstetrical spinal anesthesia
(2; 4).

Bupivacaine HO should not be used in children younger than 12
years. and the solution for spinal anesthesia should not be used in
children younger than IS years (2; 4). For pregnant women at term.
the usual average adult dose should be reduced by one-half to two-

thirds (4). Usual dosages should bi reduced in young. geriatric. or
debilitated patients and in patients with cardiac or hepatic disease (2.
4).

ShdAty- Bupivacaine HCI injections should be stored at 15 to
OC, freezing should be avoided (2, 4). Products containing

epineph-rine should be protected from fight during storage (4).
Bupivacaine HCI without epinephrine and the hyperbaric solution

may be autoclaved at 121 oC and 15 psi for 15 minutes. Products
containing epinephrine should not be autociaved (2; 4).

Bupivacaine HCI with epinephrine should not be used if a pinkish
color. a color darker than "slightly" yellow. or a precipitate

devel-ops (2).

Compadbihty Information

Additive Compatibility

BnOvecaine Ha

I 
Test

Drug Mfr I ConclL I Mfr I Concil. soin Remarks

Fentanyl citrate JN 20 mg W! 1.25 mg NS' 
Physically compatible with little or no 1396 C
loss of either drug in 30 days at 3 and
23 OC

"Tested in PVC containers.

Drugs in Syringe Compatibility

Bupivacaine HCI

Drug (in sYringe) Mf7r Amr I Aýfl I A., Remarks Ref C

Hydromorphone HCI KN 65 mg/ AST 7.5 mg/ Visually compatible for 30 days at 25 OC 1660 C
ml ml

lohexoi I ml AST 0. 25 and Visually compatible with no bupivacaine loss 1611 C
0. 125%a/ by HPLC in 24 hr at room temperature.
4 ml lohexol not tested

Morphine sulfate MA 129 mg/ AST 7.5 mg) Visually compatible for 30 days at 25 'C 1660 C
ml ml

'Diluted 1:1 in sodium chloride 0.9%.

Additional Compatibility Information

Epinephidne and Fentanyl- A solution composed of bupivacaine

HCI (Winthrop) 0.44 mgiml. fentanyl citrate (Janssen) 1.25 ýLgiml.
and epinephrine HCI (Abbott) 0.69 ýLgiml was stored in 100-ml
portable infusion pump reservoirs (Pharmacia Deltec) for 30 days at
3 and 23 *C. The samples were then delivered through the infusion

pumps over 48 hours at near-body temperature (30 *C). The
sam-ples were visually compatible throughout. and bupivacaine HCI and

fentanyl ciunate exhibited no loss by HPLC analysis. Epinephrine
HCI sustained about a 5 to 6% loss by HPLC analysis after 20 days
of storage at both temperatures and about a 9 to 10% loss after 30
days of storage and subsequent pump delivery. The authors

recom-mended restricting storage before administration to only 20 days
(1627).
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Local Anesthetic infusion Through Nerve
Sheath Catheters for Analgesia Following

Upper Extremity Amputation

Clinical Report

F. Kayser Enneking, M.D.,* Mark T. Scarborough, M.D.,t
and Ellyn A. Radson, R.N.*

Background and Objectives. Reports about the efficacy of local anesthetic perfusion of
nerve stumps following lower extremity amputation are conflicting. We report our
experience with this technique following amputation of the upper extremity.

Meth-ods. Six consecutive patients undergoing proximal upper extremity amputations
(four forequarter amputations and two shoulder disarticuiations) for malignancy
were prospectively observed. In all patients, catheters were placed within the

ampu-nerve sheaths at the conclusion of the procedure. Bupivacaine. 0.25%. was
administered through each catheter as a bolus and then as a continuous infusion for
at least 72 hours after surgery. Narcotic usage. level of pain as reported verbally, and
presence of phantom limb pain during the infusion were recorded. For at least I
year after operation. data were gathered on the presence of phantom limb pain and
its intensity during each follow-up visit. Results. Complete analgesia was achieved in
all patients by postoperative day 2. Narcotic usage was low. Three of the six patients
reported phantom limb pain during follow-up evaluation. Conclusions. Continuous
local anesthetic perfusion of amputated nerves via a catheter placed under direct
i,,ion provided excellent postoperative analgesia. The incidence of phantom limb

or cancer patients did not differ from that previousiv reported but was easiiv
managed pharmacologically. The technique may also be efficacious for traumauc
amputations. Rey Anesth 1997: 2.2; 351-356.
Key words: amputation, postoperative analgesia. nerve sheath catheters.

phan-tom limb.

.Vpantoni !ý 7-:! in is a devastating complication
4.&MPUtation. I', occurs in 83% of patients within

F"ft the Dpartments of *Anesthesiology and tOrthopaedics.
0"ItY of Florida College of Medicine. Gainesville. Florida'
ýhýflled In pan at the annual meettng of the American
od"OV Of 0 rthopaedic Surgeons. Atlanta. Februarv 1996. and
klAm"can Society of Regional Anesthesia. Orlando, March

2. 19 9 5
iOAMPtod for rl!ýý"c=on December 20, 1996.
110ftPrints Editorial Office, DepartmenE of

IýP, Universuy of Florida College of Medicine. Box
ainesville. FL 3ý610-0254.

the first 4 days of amputation. Patients describe
classic neuropathic pain as "knifelike." -sticking,'
.shooting,' "burning' (1). In a retrospective chart
review of upper extremity amputations in our
institution from 1978 to 1992, 50% of patients
had phantom limb pain requiring narcotic

anal-gesics during follow-up evaluations. All these
patients received general endotracheai anesthesia
and intravenous narcotics postoperatively for pain
control; all patients were followed for at least I
year. Because the review was retrospective and
the patients were not specifically asked about

351
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phantom pairL the number of patients who
expe-rience phantom pain is probably greater than

50%, as phantom limb pain is frequently
under-reported by patients and underdocumented by

care givers (1,2).
The role of preemptive analgesia and its timing

in the prevention of phantom limb pain are
unknown. Examination of the literature reveals
the lack of rigorous. well controlled studies of this
difficult problem. Bach et al. (3) reported on a
small series of patients undergoing lower

extrem-ity amputations who had epidural analgesia
initi-ated 72 hours before surgery; these patients

re-ceived either narcotics, local anesthetics. or both
before surgery in this nonblinded study. Their
postoperative pain was treated with intravenous
narcotics and nonsteroidal andinflammatory

med-ications. The incidence of phantom limb pain in
this study was 27% during the first week, 0 at 6
months, and 0 at I year, in the control group of 14
patients. the incidence of phantom limb pain was
64%, 38%, and 27%. respectively. Another study
by Fisher and Meller (4ý on 11 patients, who
received no preoperative interventions for lower
extremity amputations but who did receive

post-operative nerve sheath infusions of local
anesthet-ics up to I year postoperatively, reported a total

absence of phantom limb pain in these patients:
however, two patients had nonpainful

paresthe-sias, similar to those found in our study. This, too,
was a nonblinded study and the length of

follow-up evaluation was not specified.
Woolf and Chong (5), in their review of

pre-emptive analgesia, point OUE that in 22 of 24 studies
comparing a preemptive intervention with no

in-tervention, an analgesic effect could be
demon-strated in the patients who received preemptive

intervention. However. in Studies comparing
in-terventions made before versus after surgery, a

preemptive effect could only be demonstrated in
half the cases. There is no clear evidence as to
when preemptive intervention of phantom limb
pain should be initiated.

Initial reports of continuous nerve sheath
infu-sion of local anesthetic described excellent pain

control and decreased risk of phantom limb pain
following lower extremity amputation (4,6). In a
more recent report. however, analgesic use and the
incidence of phantom limb pain did not differ
between patients undergoing lower extremity
amputation followed by continuous bupivacaine
nerve sheath infusions and control patients (7).
To our knowledge, no other investigators have
applied this strategy to upper extremity

amputa-tion, a much rarer operation. This report describes

the use of this technique for postoperatliý; la1%,.
sia in six patients undergoing upper t::,::-eMUt,%.
amputation. The efficacy of analgesia and rile;,

dence of phantom limb pain were examined.

Materials and Methods

With institutional review board approval.
were gathered prospectively in consecu, !'Ve
tients undergoing upper extremity ampu-.. In
malignancy at our institution between 1992
1995. All patients underwent general inhalatiolij,
anesthesia with fentanyl, up to 5 1LgAg. With tile
forequarter amputations, the nerves were trjll.
sected at the cord level and either two or thrtl.
catheters were placed. The shoulder disarticulj.
tions were at the terminal branch level, and tile
catheters were placed in the median. 1.11nor, allil
radial nerve branches. In each case, thL' ICrVt'%
were sharply transected proximal to the ievel ()i
amputation. No clips or sutures were used oil tile
nerve ends. and the nerves were Cut at 5-10 t-111
proximal to the 

wound' edges. After amputation,
20-gauge polyamide- dosed-tip catheters iBurroin
Medical. Bethlehem, PA were threaded betweert
the epineurium. and the I severed nerve under direo
visualization by the surgeon (Fig. 1). Tho, tech.
nique for catheter: placement involves tran-,ectir
of the nerves, identification of the epineuriurn. z
placement of the catheter between the epineurillill
and the nerve. The catheter was typically threaded
as far as it could be easily introduced, 2-5 cm

prox-imal to the transeaio:n level. Two or three
catheters were placed for each patient because at
least two catheters enabled a greater VOILIMC (If
local anesthetic to be delivered if necess,. - This

strategy resulted from our experience :ih a
patient who was not included in the study (Troull
because of extensive chest wall excision. Only one
catheter was placed in this patient. and she conl*

plained of persistent pressure paresthesia when tile
rate of analgesic infusion was increased from 6 to
8 mL/h.

The catheters were secured with a suture to the
epineurium. and brought out at a site distzr- fron,

the wound closure. After the catheters lverl:

secured. bupivacaine. 0.25%, was administered
through each catheter, first as I O-ML boluses and

then, when the patient reached the recovery roonl.

as continuous infusions beginning at 4 mL/h bv

means of infusion pumps (Bard MedSvsten'5.

North Reading, MA). The rate of the infusions

through ail the catheters was adjusted to a
COM-bined maximum of 0.5 mg/kg/h as neet; A tO

achieve analgesia. and the infusions were 111all'-

I/
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switched after the first postoperative day to oral
narcotics, to be given at the patient's request.

Twice daily during infusions. patients were
ques-tioned about the following symptoms of local
anes-thetic toxicity: tinnitus. periorai numbness,

metal-lic taste. and sedation. The amount and type of
supplemental analgesics (morphine sulfate

equiva-lents) used postoperatively were recorded. Pain
and phantom limb sensation were assessed as

fol-lows. Before and twice daily for 3 days after
ampu-tation, patients were asked to assess the degree of

pain in the affected upper extremity by means of a
verbal scale ranging from 0 (no pain) to 10 (worst
pain). At all postoperative follow-up visits, patients
were asked whether they had any sensations in the
phantom limb. These follow-up visits were

sched-uled at 2 weeks, at I month, and every 3 months
for the first year and then every 6 months

there-after. Data are reported as mean t SD-

Resuits

,ained for a minimum of 72 hours. Morphine
sui-fate. . 'g everv 6 minutes maximum. was

avail-able to patients as needed by means oi a
patient-controfled device. The analgesic regimen was

Six patients were studied (Table 1), three women
and three men vAth a mean age of 59.5 years
(range, 20-84). Their mean pain score

preopera-tively was 4.5 t 3.8. Complete analgesia was
achieved in all patients by postoperative day 2. the
mean pain scores on postoperative days 0 to 3

being 3.8 ± 4.1, 1.8 ± 1.6, 0 t 0, and 0 :t 0
respec-tively. After 24 hours of padent-controiled

mor-phine, most patients received oral narcotics on
request. The amount of morphine sulfate

equiva-lent administered during the entire hospitalization
averaged 20 mg, and for postoperative days 0 to 3,
it was 10.4:± 11.0 mg, 3.1 t 4.2 mg. 1. 1 ± 1.7 mg.
and 4.9 ± 7.7 mg, respectively. For three patients
who rated pain as 3 or higher and had an initial
dose of bupivacaine of 4 mi./h. the infusion rate

Table 1. Demographic Data and Diagnoses for Patients Who Underwent Upper Extremity Amputation for
Malignancy at One Institution in 1992-1995

Age Follow-up Period
patic'., Sex (Y) Diagnosis Area of Amputation (months) Outcome

45 Recurrent osteosarcoma oi the Forequarter 15 Dead of disease
proximal humerus

20 0steogenic sarcoma of the Shoulder 41 Alive. no evidence of
proximal humerus disarticulation disease

3 F 82 Malignant fibrous histiocytoma Forequarter 21 Alive. no evidence of
of the proximal humerus disease4 F 61 Angiosarcoma of the arm Forequarter 22 Alive. no evidence of

disease5 F 65 IMatignanE fibrous histiocvtoma Shoulder 27 Alive with disease
of the proximai humerus disarticuianon

M 34 Metastatic adenocaranoma. with Shoulder 26 Alive. no evidence of
a hurneral nonunion disarricuiation disease /ý5`

. ig. 1. Schematic drawing of nerve sheath catheters
threaded between the epineurium and the nerve

follow-ing shoulder disarticulation. All catheters are brought
out to the skin and secured with a suture.
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was increased by 2 mL/h. The average rate of
bupi-vacaine administration was 6 mL/h per catheter,

with a range of 4-8 mL/h per catheter. Only one
patient, a 90-kg. 20-year-old. received the

maxi-mum infusion rate. for a total of 45 mg/h over 80
hours. No patient exhibited any symptoms of local
anesthetic toxicity.

During the infusion period and at subsequent

follow-up visits throughout the study, all six
patients reported nonpainful phantom sensations.
Three patients reported phantom limb pain. In one
of these patients. the infusion of bupivacaine was
delayed by 90 minutes, and pain was rated as 10
on emergence from anesthesia. The patient was
given additional boluses of 0.25% bupivacaine,
and his infusion rates were increased to the

maxi-mum. He was also given morphine sulfate and
ketoroiac intravenously. His pain decreased to 4 on
postoperative day 1 and to 0 by postoperative day
2. Phantom limb pain developed 2 weeks after
amputation. which he described as "exactly what it
felt like when I woke up.' He received oxycodone,
amitriptyline. and mexiletine for 10 weeks and has

subsequently been free from phantom limb pain
for 28 months. In a second patient. numbness in
the phantom extremity was rated as 2 out of 10,
but she took no medication 15 months after the
amputation. In a third patient. pain was rated as 10
before the amputation and as 0 immediately

after-ward. At I month following surgery, intermittent
phantom limb pain developed and gradually

wors-ened. This patient has refused all pharmacologic
interventions, and he rated pain as 8 out of 10 at
16 months after the amputation.

Discussion

All patients in this study underwent amputation
of an upper extremity for malignancy. This

anal-gesic technique may also be applicable to
amputa-tions for other indications, although this study did

not examine other patient populations.
Although continuous infusion of local

anesthet-ics via catheters placed percutaneously into nerve
sheaths has provided effective analgesia following

.pes of extremity surgery (8-11), this ismany ty
the first clinical report of analgesia following
amputation of the upper extremity that was

ob-tained by infusing local anesthetic through nerve
sheath catheters. Our data suggest that ( 1)

periph-erai nerve sheath catheters can be used to infuse
local anesthetic directly onto nerves of amputated
limbs and (2) this technique can be used to obtain
successful analgesia following upper extremity

amputation. Although the number of paý.. S ýV
studied was small, our results are clinicalk
able because of the limitations imposed I )v ativ
study of upper extremity amputation: it is a 

rare'

operation. and phantom limb pain is such a (iev.
astating complication, both physically and
tionally, that studies using intravenous narcolj,.
analgesia, with its known lack of efficacy. ývc)lll,i
be difficult to justify.

Local anesthetic block of peripheral ncr%,
reduce the nociceptive impulses from the 

peripll*

ery to the spinal cord and thus may prevent spillli
cord hyperexcitability, which can lead to

chroni,-phantom limb pain. Other techniques that w,1111,j
provide afferent block of impulses to the cell1r,11
nervous system should be equally efficaciotl% lit
providing analgesia and possibly preventing pium.
tom limb pain. To our knowledge. no ot h v r vv%t i.
gators have reported the use of continuou% i-,-rvical
epidural or interscalene block for analgesia follow.
ing upper extremity amputation. The possailt.
advantages of this technique over percutancotwy
placed catheters are that (1) catheters are knom,
to be correctly placed. because they are plact-ti
under direct vision. and (2) these catheters cannot
be pulled out or dislodged during surgerv.

Tilt-obvious disadvantage is that catheters daced
following surgery, when spinal cord

hyperex-citability may have already occurred.
In one study, patients undergoing lower

extrein-ity limb salvage or amputation who received
bupi-vacaine through a nerve sheath catheter Placed

during surgery under direct vision had
substan-tiaily decreased postoperative narcotic analge.sic

requirements J6). No catheter. related
compfica-tions or side effects secondary to the bu- ainc

were reported. The incidence of phantom Jinit, pait,
was not specified by Maiawer et al.; however, none
of the 12 amputees has since developed phantoin
limb pain (personal communication. 1994).

Other studies of the incidence and severity of

phantom limb pain following lower extrenlilv
amputation have so far been conflicting. in otle

study (4) postoperative narcotic Llsagc 11v a

prospective, nonblinded series of 11 paLiC, 1 '-Vil(l

underwent lower extremity aMPUEation and

received a continuous infusion of local anesthetic

through a catheter placed directly into the anlpu'

tated stump of the sciatic or posterior Eibial nerve,

was compared with that by a retrospective coniroi

group who underwent a similar procedure. Me,"'

narcotic use differed significantly betweell tilt!

groups. Also, phantom limb pain was totailv,1. ý Isell'

at 1 year in the nine surviving 
paiieii" '-vh)

received a continuous local anesthetic infusiOll. It'
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as, %Ntin mose positive results. no difference
-_ive N,,as reported in a retrospeaive

undergoing lower extremitv
ULa'. ,u;nvacaine-Ereated patients and
C()[,Lr(ýý .ý:!ents 171. When 9 of the

bupiva-C.(reaieu :,arients and 12 control patients were
eqUcllElV ý:-..-,rvie%ved to assess their phantom

pain. --en ot the 9 bupivacaine-treated
-1. , -iaif of the control patientsills I, , and I

rited this complication. A number of factors
iliti; - - . .,d the different outcomes of the two

part! :,.ties: for example. patient selection
dissi. it tic patients in the positive study
pt!r1l'!*ý:'... _11>cular disease. compared with
in int: :--c-7-ative study. The total mass of

bupi-and the wav it was
adminis-Ziso -,,evveen the two studies: :5

h L1N , mfusion in the positive study,
part:c --gAi ý-,ýith intermittent boiuses

tile lit. 
.1 

_,.%.

Our tý. ciuseiv resembled that used
t1il: pt- . . 'i uav namely, continuous infusion
kicai antnu-.euc at a much larger volume tup to
ingiiii. ,e toilowed the recommendations of
13%ver et 1 , i. 10 1. Who used a maximum infusion

0.5 :--uAwlt and the same technique inIt
ir si udv. 7!,. e reported serum bupivacaine levels
gra fron., .,ndetectable to 1.1 kLgimL. 'In our
10, o: :-e patient received the maximum

Itmoll f bupivacaine. In patients with
he-ic tir ve,-.ai disease. the maximum infusion rate

.11111nivivacaine should be reduced because bupiva-

r 

c clearance may be impaired.
111111c oatients in 'both the positive and negative

i*11thiv (iiiferea from ours. ail of whom had cancer.
711c 11imience of phantom limb 

pami 
in patients

Vllth-rIzoniv ;:inputation for cancer has been
re-1111"Cli Ili ý - high as 90% within the first year (2).

AtIors j:s_ .!ý:e a patient at risk for developing
tL11110111 limb pain include preoperative pain level
nit 

strategy used (12.13). In oncoiogy
f4liVills. pain is the most common presenting

symp-It"ll. The combination of pain with the psychologic
ft-311111,11117 'ation of the patient given a devastating
dL1.9110l;is of cancer may lead to a higher incidence of
Pull'Oll" oam in oncology patients than in trauma
PAlicnis. and Heller (2) and Smith and

""Pson reported phantom limb pain to beIft"rt' 
c0tilillon in pediatric oncoiagy patients thani

1ý11i,llric traurria patients. In our series phantom111,111h P'lill,occurred during the first yea'r in onivth,t*e ni 11le Six patients, and only one patient. who
Wtlývd further treatment. had significant pain at 1jear 

i0ii0W_klP evaluation. On the basis of our
tilpt.rl " 11h local anesthetic infusion through

rierve sheath catheters following upper exrremirv
amputation. we recommend the following:

Two or more nerve sheath catheters should be
placed within the amputated brachial plexus

during surgery if at all possible.
Bupivacaine should be admini tered through

each catheter as a bolus followed by an
infu-sion of at least 20 mg1h to the brachial

plexus (based on the minimum effective
infusions in our study and the positive
experimental study (41).

A strategy for pain-free emergence from
anes-thesia should be developed. including timely

delivery of local anesthetic and addition of
other analgesic modalities as needed.

Phan-tom pain should be treated aggressively if it
develops.

.-Ut.hough this report is not conclusive. it suggests
that continuous iiifusion of local anesthetic via
nerve sheath catheters provides excellent

postoper-ative analgesia following upper extremity
amputa-tion. The incidence of phantom limb pain did not

differ from the retrospectively reviewed histories of
other patients undergoing this procedure without
this intervention. Combining this technique with
preoperative nerve block may improve the

imrne-diate postoperative analgesia and may reduce the
incidence of phantom limb pain. However further
studies are needed to delineate the role of

analge-sia. whether preemptive or postoperative. in
pre-venting phantom limb pain.
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The effects of incisional bupivacaine on
postoper ' ative narcotic requirements, oxygen
saturation and length of stay in the post-anesthesia
care unit
B. L. PARTRmc;E and B. E. STABILE

Departments of Anesthesiology and Surgery, UniverstryofCalifornia, San Diego and San DiegoVA Medical Center.San Diego, California,
USA

We compared postoperative pain and narcotic requirements, oxygen saturation (Sa%) and length of stav in
the post-anesthesia care unit (PACM in patients who received 30 mi of either 0.25% bupivacaine ill or
saline placebo (S] infiltrarea into the operative incision. Twenty ASA 1-111 patients undergoing abdominal
surgery were studied in a double-blinded randomized prospecave trial. Study and control groups were not
different in patient age, procedure. intra-operative narcotics administered or preoperative Sao.. In the PACU.
patients receiving B had significantly lower analog pain scores 16.0 vs 8.3. P=0.02). They had low"
respiratorvratesil5.6 b1minvs i9A.P-0.02), required significantly less narcotic (4.3 mg morphine suiphate
%,3 11.0. P=0.03) and weredischarged from the PACU almost an hour sooner than patients receiving S tP.
0.02). Patients receiving B had significantly higher minimum Sao. than those receiving S (93.3 % vs 89.9,
P=0.04). Discharge pain scores, Saa. and respiratory rates were not st 

. 
gnificantiv diffierent between B and 5

groups. Finally, mean requirements for narcotics for the first 24 h were reduced by approximately 30";
(from 406.9 mg mependine to 255.5 mg, P-0.006). This study demonstrates that infiltration ofa longacting
local anesthetic lowers initial pain scores and requirement for narcotics in the PACV: - The effect can be seen
forat least the first 24 h. A lower requirement for postoperative narcotics is accompartished by faster

wake-up, more alert patients. and. most importantly, higher Sao, and shorter PACLý stay. This may have a
significant effiect on puimonarv morbidity following abdominal operations.

Reetived 18 Siptember 1989, acctotedfor publicaftan 20 February J990

Aley wordr: Analgesia- postoperative: anesthetic techniques: infiltration: complications- postoperative; local
anesthetics: bupivacaine, pain: postoperative analgesia: pulse oximetry: recovery* 

recovery room stay

Postoperative pain is frequently undertreared :. 2..
Triadecuatelv treated incisionai pain. however. may

lead to spiin ting, loss of sighing and reduction of -vita i
capacitv ý13, 4). These. in turn. mav contribute to
postoperative pulmonary morbidity. Thus upper

ab-dominal operations, in particular. are associated with
a high incidence of postoperative pulmonary

compii-cations. Several approaches for the treatment of
post-operative pain have been advocated. including

epi-cluml and intrathecal narcotics (5), intrapieurai

anes-thetics i6, 7) and patient-controiled analgesia (PCA)

2. 5. 8'1. The most commonly employed method of
postoperative pain control, however, remains

intra-muscular or intravenous injection of narcotics.

Considerable attention has been focused upon the

respiratory depression induced by narcotic analgesics.
In the immediate postoperative period. narcotic

ad-ministration may be particularly dangerous. since nar-

cotics depress the ventilatory response to carbon

diox-ide and may Impair consciousness and protection 
ot'

the airwav at a time when residual anesthetics are still

present (.8-10). An alternative may be to employ local

anesthetics to provide immediate postoperative

anal-gesia (11-13). First suggested in the 1950s, incisionai

infiltration of local anesthetic has experienced renewed

popularity with the development of long-acting local

anesthetics such as bupivacaine hydrochloride.

Previous studies have not examined the immediate

postoperative period. nor have they controlled for

in-traciperative narcotic administration t'l 1-13). The

pur-pose of this sEudv was to compare postoperative pain

and narcotic requirements. oxygen saturation ('Sao.=

oxygen saturation measured by pulse oximetry) and

length of stay in the post-anesthesia care unit (PACU)

in patients receiving either 0.25ý1 bupivacaine orsa-0
line placebo infiltrated into the operative incision.
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;ýýUýJcat) - a=Gnel - mýW2 - ýemtr_ 3 ý-wveýmwith eýmcus,a
Aler,new. 0 = unrespoadve, I = responds to pain. 2 = responds to

,,uicc. 3 = follows commands. 4 w spontaneous speech
Hypertension: defined as systolic lip > 160. diastolic bp > 100 or either

,.aiuc greater than 20% greater than pmNop.

,NIATERIAL AND METHODS
After liuman Subjects C4mMineV approval and informed consent,

.20 ASA 1-111 patients aged 30-70 yean were entailed in the study.
Thesubject populationwasselected from patictitsischeduled tounder,

su

.ý11, ppfuctits h
Inedicaucins for respiratory disease. Patients wen introduced to a
visual analog pain scitic ranging from zero (no paini to ten
ýMaximura pain imaginable) the night before surgery and informed

that they would receive as much pain medicine as they needed
poswperativeiv. Patients received no premedication. Induction was
accumpiished with thicipental (4-6 mqlkg) plus succinvicholine 1, 1.5
mgrkg) or vecuronium W. I millitg) for intubadion. Maintenance was

, gen. nitrous oxide andwith a balanced anothedc of isodurane. oxy
i.v. fentativi. In order to approximate most closely the usual

anes-thetic practice, administration of the anesthetic was left to the
individ-ual anesthesiologbt in charge of each case but did not include any

intrathecal, or epidural modicatioris. Intrzoperadve narcotics were
administered as considered; appropriate by the anesthesiologists. but
none were given in the last 20 min of the procedure. Ten minutes
before the end of the procedure, just prior to skin closure. 30 ml of
either 0.25% buoivacaine or non-preservadvc normal saline were
infiltrated into the subcutaneous tissue. muscle and fascia of the
surgical incision. Choice of medication or control was assigned

ran-domiv by the pharmacist preparing the medication. based upon a
random table created in advance. The patient. surgeons. anesthesiol.
aquis and PAM personnel were all blinded as to the idcntitv of the
njected solution.

All stuav paucnts were cared for by one of two PACU nurses. In
me PACU. as soon as a patient was capabie of restiondine. he was
asked to gauge his pain on the visual analog pain scale. I fhe reportect
anv pain. morunine suiphate iMS1, was injected i.%-. in 2-4 me
increments at 5-10-min intervals until he was comfortable. The
decision whether or not to medicate was left to the two PACU nurses.
who followed their normal criteria for postoperative medication. i
Discharge criteria from the PACU rollowed standard protocol for
the hospital. and required patients to be alert and pain-free. and for
30 min to have elapsed since any i.v. medication. Prior to discharge

487

from the P.sLCU. the patient was asked to gauge his pain on the
visual analog scale once more. Totai narcotic administered intra.
operatively and in the MCV. analog pain scores. time spent in the
PACU and the length of time before the paident was able to respond
to the visual analog scale werfe, reciaii ed. FACU nurses made a
subjective assessixient on a five-point scale of the patient's degree of
alermess on arrrvai and disicAarge from the PACU (Table 1). Simi.
lady, nausea and vomiting were. mz irdedonafour-pointscaic(Tabic
1). Because postoperadve by 'on sometimes results from mad.. pertenst
equate pain control. by 'on. de as svsu)i or diastolic, pertensi fined . ic
pressure greater than 120% of preoperative values or mtolic: press.
ures greater dum M mmHg (21.3 kPa) was recorded if present.

Sa% was measured preciperativeiy, and continuously both during
the operation and in the PJALCU. It is the practice in our insuartiont
to provide supplemental oxygm (FicL2 

351' 
, by mask) to all patients

in the PACU. Room air saturation was measured in study patients
by removing the oxygen mask for 3 min and continuously obserrviing
the oxygen saturation. If the oxygen saturation fell to less than 900/0,
the patient's mask was repositioned so that he received supplementai
oxygen, and thus no passessit was allowed to become hypoxic. Sao,
was measured for e=h patient within 5 min of arrival in the PACU
and again when the patient was comfortable. Nfinimum, Sao. and
per cent change in Sao, from preciperative values were recorded for
each patient upon arrival in the PAGU, after medication, and just
prior to discharge from the P.kCU.

.-Ul patients' 
charts were later reviewed for evidence of

postopera-tive comp6c,stione Although not part of the original study design, a
record was made of all narcotics administered in the first 24 h
postoperatively. Five patients (two from the bupivacaine group and
three from the saline group) received patient controlled analgesia
PCA), and were excluded from the analysis because totals were not

available.
Data were analyzed by non-parametric Mann Whimey U-test

with P<0.05 considered significant.

RESULTS

Study and control groups were not different in patient

age, operative procedure. or length of surgery (7able

The time from discontinuadon of anesthesia until
ttie patient was able to respond to verbal commands

and the time from awakening until the Cirst

spon-ýaneous complaint of pain were also not significan&

different between groups iTable 31. Upon arrival in

the PACU, patients in the two groups were equally
alert (Table 3); however, patients receiving

bupiva-caine had significantly lower analog pain scores iP=

Table 2
Characteristics of patient groups.r C

Earacteristic Saline Buipivacaine Sigitificance

N 10 10 as
:n Age 34.6 ± 4.0 vrý 55.4 t 4.5 vr as

Procedures in cholecystectiorriv 15: cholemiectorriv i 5ý
%,entral hernia repair 13) ventritt hernia revair i 2ýd pelvic node dissection t I nephrectomy i 

I)'

staging iaparotomv i I staging iaparotomv 121
Length of survery 204t 24 min 232t 27 min as

meant standard error.

'

F
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0.02. Table 3). Their initial respiratory rate was
signifi-candv less 1. 15.6 ± 1.48 for the bupivacaine group vs

19.1 1.64 for the saline group, P=0.02).
Total intmoperative narcotics were not different

be-tween groups. Patients receiving incisional
bupiva-caine required significantly less narcotic in the PACU,

however (4.4 ± 1.26 mg MS vs 11.4 ± 1.7, P - 0.003),
and were discharged from the PACU aimost an hour
sooner than patients receiving saline (P < 0.02, Table
3). In addition, retrospective analysis of narcotics used
in the first 24 h postoperatively showed that patients
who were randomized to bupivacaine infiltration

re-ceived an average of approximately 30% less narcotic
than those in the saline group (255.1 ± 61 mg

meperi-dine compared to 406.9 ± 50, P = 0.006). INarcotic
or-ders for these patients were for 75 mg meperidine up

to every 4 h, as required for pain, so patients had to
request pain medication.

With respect to arterial oxygen saturation, two,
ef-fects were seen. First, there was a negative correlation

between age and preoperative Sao, r=-0.51,
P < 0.05, Fig. I a). This correlation was no longer seen
postoperatively (Fig. I b). Second, although

preopera-tive values were not different between the two study
groups, patients receiving bupivacaine had

significant-ly higher minimum Sao. values in the PACU than

those receiving saline (Fig. 2, P<0.05, Table 3,. A
similar result was seen when the change in Sao. frorn
preoperative values was calculated. The difference
was striking, even though supplemental oxygen wal
provided for any patient whose Sac). fell to 90% while
the patient was breathing room air. This occurred in
Four patients in the saline group and two patients in
the bupivacaine group. At the time of discharge frorn

, gen saturation was no longer signifi.the PACU, oxv
cantly different P-0.16, Table 3). Two patients in
the saline group and no patients in the bupivacaine
group were discharged from the PACU with

sup-piementai oxygen.
In this study, postoperative morphine requirements

were unrelated to patient age (Fig. 3a). Total
mor-phine dose administered in the PACU, however,

showed a significant correlation with the lowest Sao,
values recorded (r= -0.52, P<0.05, Fig. 3b).

Patients were medicated until comfortable in the
PACU. Discharge pain scores and respiratory rates
were not significantly different between bupivacaine
and saline groups. Mild nausea was observed in one
patient in the bupivacaine group and in two patients
in the saline group. Hypertension was observed in a
single paiti,ent in each group. No postoperative

compli-cations were noted in either group.

Table 3
Effects of incisionai bupivacaine vs saline.

Characteristic Saline Bupivacaine Significance
Recorded times (mini

Time to awaken 12.5 t L4* 7.5 t 0.9 r3s
Time to ist complaint 21.5 t 2.1 19.8 t 2.6 nS
Time to PACU discharge 204.5 t 40.8 145.3 t 14. 1 P=0.02

Alertness score
PACU arrival 2.7 0.3 2.7, ±0.2 ns
PACU dischame t 0.0 3.8 t 0.1 ns

Respiratorv rate i breathsimin i
PACU arnvai 19.1 t 1.6 15.6 t 1.5 ns
PACU discharge 16.3 t 0. 7 16.4 t 1. 1 ns

Narcotic administered

Intra-op (gg fentanvi IV) 6 15.0 t 89 775.Ot 156 fts
PAW (mg morphine W) 11.0 t 1.3 4.5 t 1.3 P-0.003
Nen 24 h (mg meperidine IM) 406.9 t 50 255.5 t 61 P-0.006

Oxygen saturation (,Sao., per cent i

Pre-op 97.0+0.7 97.3 ± 0.3 as
Lowest intm-op 97.9 t 0.5 97.0 ±0.8 as
Lowest post-op 89.9+0.9 93.3 0.9 P - 0.04
Changoftom pre-op 7.5 t 0.9 +3 0.7 P=0.02
PACU discharge 93.3 t 0.8 95.2 0.9 ns

AiWog pain score
PACU amval 8.3 ± 0.6 6.0 ± 0.6 P = 0.02
PACTJ discharze 4.8 ± 0.8 +.5 t 0.7 ns

meant standard emr.
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continuous epidural narcotics provide excellent post-

0 
operative analgesia. but are costly. may require

ex-tended patient monitoring (2) and. may not be
su-perior to PICA (3) or regularly scheduled narcotics

0 (14, 151. As a result, thev are not available in many0
hospitals. In the immediate postoperative period. when
patients are drowsy but experiencing pain.

administra-tion of narcotics poses a potentially dangerous di-
lemma. On the one hand, severe pain. associated with

, pertension maycatecholamine release and hv be del-

eterious, but, on the other hand. admi'rustration of
narcotics to a drowsy patient increases the risk of
respiratory depression and loss of airway reflexes. This
study demonstrates that incisional infiltration of a long.

acting local anesthetic significantly lowered initial
pain scores and requirement for narcotics in the

0 
0 0 buommare PACU. The lower requirement for postoperative

nar-0 oft 00 0 "No
0 0 cotics was accompanied by higher oxygen saturation

0 in the PACU and shorter PACU stays.
The effecEs of infiltration ,N-ith bupivacaine may be

L0 0 0
30 10 Sa 60 70 so

PoftstAge(val

Fig. Ia. Correistion of preoperative oxygen saturation with patient
age kr-0.32. P<0.01'. Darkened circles represent patients in the
bupivacaine group. open circles represent controls. b: Relationshit)
ai lowest postoperative saturation with patient age. The correiation
dcnionstrated preoperatively is no longer seen. presumably because oe
uf the significant differences in narcotics received bv different patients.
-Symbols as in Fig. Ia.,

CL

CL

5

a 90

X
0

bupivacauns

Ss "M I Face I IMEMM I __fMMM-_

pre.00 Imtre-ep PACU Discharge
Fig. 2. Comparison of oxygen saturation measured bv pulse oximeter
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lowest intraopcrative measurement. lowest Sao, in the FACU and
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DISCUSSION
Postoperative pain control remains a serious problem
in modern anesthesia and surgery. Intrathecal and
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and patient age. Patients in the bupivacaine eToup jdarkened cimiesi

required significandy less narcotic than those in the saiine group
open circiesi. b: Postoperative Sao, as a iuriction ofnarcoEic

adminis-tered in the FACLJ. A significant. correlation is seen between the total

morphine dose and lowest Sao. recorded in the FACU "r-0.51.

P<0.1, symbols as in Fig. 3ai.
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patient safety, we immediately provided supplemental
oxv n to any patient whose Sao. fell to 90R,' 

during. ge 0
the 3-min tests of breathing room air. Nonetheless.
Sao, continued to fall in some patients before it rose
in response to provision of supplemental oxygen. Thus
minimum Sao. values recorded were sometimes below
90%. It is Iiiely that Sao. ývoulcl have fallen even
Curther in those patients had we not provided

sup-plemental oxygen, accentuating the difference between
control subjects and those receiving bupivacaine.

Previous studies on the effect oflocal anesthetic
injec-tion into the operative incision on postoperative narcotic

requirements have yielded conflicting results. Some
pre-vious studies have found decreased narcotic

require-ments after abdominal surgical procedures, similar to
those reported here (16, 17). Those studies examined
the period after discharge from the PACU, however,
and no measurement was made of oxy en saturation or,9
length of PACU stay. Results from studies performed
after inguinal herniorraphy have been equivocal.

Ha-shimi & Middleton (18) found significanriv decreased
narcotic requirement after infiltration wi th

bupiva-caine. Another. unblinded. study, however, reported no
difference between control and treated patients 119). In
that study, injection of bupivacaine into a deep-lying
indweiling catheter in patients following inguinal

her-niorraphy appeared to have no effect. and was
associ-aEed with some evidence of wound infection t 19). The

diffierence between studies may lie in technique:
super-ficial infiltration appears efricacious: deep infiltration of

underlying muscle does not.
Moss er al. N 7) compared a group of 43 patients

who received 40-50 ml 0.50, bupivacaine infiltration
into the incision at the time of cholecystectomy with a
ýistoricai control group of previously operated patients
and found greatly reduced narcotic requirements. No
description is given of intraoperarive anestriett c

tech-nto ue or narcotic administration. however. and
signifli-cant differences in patient instruction. surgical

tech-nique and postoperative care make it difficuit to
deter-mine what role the bupivacaine played. In a

double-blind study of bupivacaine vs saiine in cholecystectomy
patients. Patel et al. (16) reported a 36R,' decrease in0
narcotic requirements over the first 3 postoperative
days, a value in complete azreement ivith that

ob-served here. Patel et al. did not report on anesthetic
technique or examine narcotic requirements in the
PACU. They did examine puimonary function and
demonstrated a smaller decrement in forced vital

ca-pacit,.. and forced expiratory voiume on the first
post-operative day. .'ýo significant differences ivere seen.

however. in arterial blood gases dra%vn on the second
postoperative day

One recent study advocated intraperitoneai , TP)

administration of bupivacaine to control pain and to
reduce postoperative ileus after abdominal operations
" 20). Scott er al. (2 1) investigated the effiect of

continu-ous IP infusion of bupivacaine in patients receiving
both upper and lower abdominal procedures and
found no effect on the stress response ý ' as measured by
serum levels of cortisol and glucose) or on pulmonary
function. Interestingly, they also noted very poor pain
control in their patients, suggesting.that a major part
of postoperative pain was incisional and not visceral
in nature.

It was not the aim of this study to examine outcome
variables of morbidity and mortality, since to do so
would have required a much larger sample size.

None-theless, it seems reasonable to assume that the higher
postoperative Sao? seen in the bupivacaine group
should result in reduced morbidity from respiratory
complications. Splinting from incisional pain after

up-per abdominal operations is associated with a higher
incidence of postoperative pulmonary complications
3, 4). Control of pain with narcotics may cause

drowsiness and interfere with cooperation in deep
breathing (11). This notion is supported by evidence
of a reduced incidence of postoperative atelectasis in
patients receiving incisionai bupivacaine (16). The

op-cimal dose of incisional bupivacaine remains to be
determined. Studies employing O.M! bupivacaine
have claimed reduced narcotic requirements lasting
several days ý 16, 17).

Thus the benefits of incisionai bupivacaine
com-pared to placebo include lower analog pain scores

upon awakening from anesthesia, lower narcotic
re-quirements in the PACU and lasting up to 24 h and

improved pulmonary function. Patients in the
bupiva-caine group experienced less pain in the PACU and

required a shorter PACU stay which should reduce
hospital costs.
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Intraarticular Morphine, Bupivacaine, and Morphinel
Bupivacaine for Pain Control after Knee Video a rthroscopy

(3eorge F. Khoury, 
M.D..' Andrew C. N. Chen, Ph.D., t Douglas E. Garland, M.D.-t Christoph Stein, M.D.§

Evidence has accumulated that opioids can produce potent

anti-,,,cj,cptive effects by intermaing with opioid receptors in peripheral

I issues. This study sought to compare the efiects of morphine with
acause administered intrasnicularly upon pain [of.those of bupiv ,

,,,jag arthroscopic knee surgery. In a double-blind. randomized

,aaner. 33 patients risceiveticither morphine it mgin 20 mi NaQ

t.t = 11), bupivacaint (20 ml. OM%; n = 11). or a combination of

the two in a 11) Intraitniculady at the completion of surgery. After

2.3. and 4 h and as the end of the Ist ani Inci postoperative days,
patin was assessed by a visual analogin'scalt. and supplemental

an-algoic requirements weft. rdasL Pain scores were significantly
greater in the morphine group than in the other two groups at I h.

There were no significant differences at 2 and 3 It. From 4 Is until

the end of the studyperiod. pain scores were significantly greater

ill the bupivacuine group than in the other two groups. Analgesic
requirements were significantly greater in the morphine group than

in the other groups at I It but were significantly greater in the
bu-pivacaine group than in the other groups throughout the remainder

of the study period. We conclude that intraarticular morphine

pro-ducts an analgesic effect of delayed onset but of remarkably long
duratiou. The combination of thew two drugs results in sacW*ctorv
analgesia throughout the entire observation period. (Key words:
Analgesics. opioid-. morphine. Anesthetics. local: bupivacaine.

An-esthetic techniques: intmarticular. Pain: postoperative.)

OPIOID ANALGESIA has been associated with activation

of opioid receptors within the cetitral nervous s%-stem.

Ev-ýdence has also accumulated that exogenousl_3 as weil as
enciozenous` opioids can produce pronounced

antino-6ceptr-e effects bv interacting with oyioid receptors in

ý,,eripiivrii tissues. We have beeii able to differenuaLe the

wpes ot opioid receptors 
invoived" 

atici to demonstrate
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such receptors on peripheral terminals of primary affierent
neurons functionally7 and in situ. 3 Furthermore, we have
shown that peripherally administered opioids can elicit
significant analgesic effiem in humans.8-9 Thus, low doses
of intmarticuiar morphine. injected at the completion of
arthroscopic knee surgery, can produce relatively

long-lasting postoperative analgesia apparently xia activation
of local opioid receptors in the Lnee joint?

Postoperative analgesia after arthroscopy has also been
examined after the inEraarticular administration of

con-ventional local anesthefics.'"' So far, however, the results
are equivocal. Thus. in patients receiving inn-Aarticular
bupivacaine. Henderson et al. " found no effect, whereas
Chirwa et al." found significantly reduced pain reports
and supplemental analgesic use compared to controls.

The present study was designed 1) to examine the
an-algesic effect of intraarticular administration of a small

dose of morphine upon postoperative pain in patients who
had undergone arthroscopic knee surgery; 2) to compare
the effect to that produced by a conventional local

anes-thetic, bupivacaine-. and 3) to examine the effect of a
com-bination of morphine and bupl%,acaine.

Materials and Methods

PATIENTS

The project was 111SEiEUEiO11aiiV approved. and informed

consent was obtained from each PaUenE before surgerv.

Thirty-three OUEIpati 
. 
enES Undergoing. al-Ehroscopic knee

surgery were studied. Surgical procedures included

di-agnOSEiC tissue excisions. par[iai or total meniscectomies.
and laterai release. with approximately equal

repre-sen-Lation among the groups. The criteria for exclusion from

the sEudv were ASA phvsicai status rating of 3 and
17reateril-I 

and the require inein for postoperative
intnt-I 

"rtiCUiar drainage. All paciezirs received meperidine (I

Ing/kgintramuscularly)azid undazolam (0.03

mg/kgiii-tramuscuiariv) I h before surgery. Anesthesia was induced
with thicipenE21 (4 ing/ kg). S LLccinvichofine (I mg/kg) was

administerecito facilitate tracheal Intubation, after which

,1neSEfie51,1 Was Maintained widi 0-, N-0 and isciflurant
1). 8 - 2. 0 (7 ).

EXPEFENIEV! %L DFSIGN

At EilecoliciUS1011 Of 51.11lZell hut: before the anhroscw,i

was removed. patients recei%e(i one of the following s,,-
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lutions intraarticulariv in a double-blind. randomized
manner- I mg morphine-sulfate in 20 mi NaCI (n = 11),
20 mi 0.25% bupivacaine (n = 11). or I mg morphine
sulfate in 20 ml 0.25% bupivacaine (n = 11). These doses
were chosen bawd on previous animal and human

stud-ies.1-5-9-11 Thereafter, general anesthesia was terminated.
Since previous studies had shown that both intraarticular
morphine and bupivacaine were more effective than

sa-line.8.9.1 1.13 we did not use such a control group, for ethical
considerations.

PAIN AssEssmENT

Postoperative pain was assessed using a I 0-cm visual
analogue scale (VAS)" 

ranging from "no 
pain" 

to
"un-bearable pain." Scores were taken at 1. 2. 3. and 4 h after

drug injection and at the end of the Ist and 2nd
post-operative days, respectively. Supplemental analgesic

medication was available upon request and was recorded
at the above intervals. In the recovery room, fentanyl was
given in increments of 0.05 mg and titrated to Elie padient's
subjective level of comfort. Upon discharge from the

hos-pital. the patients were instructed to use I or 2 codeine
tablets every 3 h when needed. and were given a sheet of
paper that had two VAS and a space for analgesics. They
were asked to rate their pain intensity over the preceding
24 h and at the end of each postoperative day on the VAS
and to record their analgesic usage at the same time. These
sheets were then mailed back to the hospital by about
70% Of Elie patients in each group,

DATA ANALVSIS

Demographic data were anaiyzeti by anaivsis of variance
(ANOVA). 15 To score the VAS. the distance (in

mifli-meters) front Elie "no pain" end to the mark provided bv
the patient was measured. To determine supplemental
analgesic requirements. ineperidine doses were converted
into codeine equivalents based oil art equianaigesic ratio
of 1: 1.6. lr'Each patient's tOEai C011SUIllpfion during their
stay in the recoverv roorn ( I st Ii). in the outpatient

de-partment (2nd-4th h). and at home t I st and 2nd POSE-

TABLF 1. DeMographiC Dilta

Durawn ci Surqr"
Aire Im ýýC,Vhf I kv ý mms

Morphine
(n = I H 44.U =,ýi ý:.7 67 :t

Bugivacalric
(11 = I I ý 4 5_"

Morphint:
- buptyacame 1
(n - i 1) 44.9 :t t.5

Means = SEM are grivert.

4'"76
V 77. No 2. A,

operative days) was calculated. Comparisons of p,__ý .
between groups were made using the Kruskal-WaIR
and Dunn's procedure for post hoe evaluation. Com
sons of analgesic consumption between groups were r
using an ANOVA and Fisher's least significant differ
(LSD) procedure for post hoc testing. 13 A P value :s
was considered significant. .

Results

There were no significant differences (ANOVA) it
tient demographics (table 1) and preoperative pain sc
(average 12.4 ± 4 mm).

VAS scores were not different between groups u
3 h postoperatively (P > 0.05, Dunn's test) except foi

Ist h. when the morphine group displayed signific-,i
greater Values than the other two groups (P < 0.1
Dunn's test). From the 4th postoperative hour until
end of the study period (2nd postopemEive dav),
scores were significantly greater in the bupivacame gr
than in the other two groups (P < 0.05. Dunn's
(table 2).

Supplemental analgesic consumption was significz
greater in the bupivacaine group than in the other
groups throughout the study period (P < 0.05, D
except for the I st h. during which time 0

group required significanEiV more than thi-tAiier
groups (P < 0.00 1. LSD test? (table 3).

Discussion

[it patients %%ho have undergone arthros(iwic
surgery. intraarticulat- morphine produce,
i1ounced anaigesia than Intraarticuiar 6LID1%.11,Lý111
tween the 4th h and Elle end of the 2nd pi),4oori
day. whereas buptvacaiiie is a superior anaiutso (1,

the Ist h postinJection. The combinatiOll 1?i both

stances produces satisffictorv analgesia Efirmiudiou
entire study period.

The anaigesic efficacy of these treaittww,
111CnEed bv a direct subjective measure ot llm.t I-1;t
Elie VAS."-'_' ana all indirect indicator.
algesic requiremelIES. Both measures appe.,

well. in that during the I st h both VAS S01i c'MILI
. greater m thegesic requirements were significantly

receiving morphinealone than in Elie Other I it 1? (,1!
and between the 4th It and the end of the rmi% p
both measures %, cre greater in the grO UV - - -! % ý I
pivacaine aiune ciian ill the other two gro-!: - ý;-o
larger atnounE-.-.r reauesced additionai a;
suective differer.L:e, ut reported VAS sct.,i
ýiSdnct. These differences might have Du;
in the absence ot'addidonai. medication. i% i!: ...
was imDossibie EO %ý ichhold for obvious et
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TABLE 2. Visual Analope S

V

db-ýhe

:)up

.1 IU3.

, , 
. 

xi.
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h 2 h 5 b 4 h I day I

Morphine (G 1) 56.0 t 10 28.3 -± 11 22.8 t 7 13.9 :t 7 18.6 :t: 6 13.9 :1: 5

24.15 17.33 12.33 14.66 12.72 13.67

Bupivacaine (G2) 22.3 ± 9 26.5 ± 11 22.5 :t 6 32.8 19 38.817 2L6 * 6

12.18 15.30 16.95 20.40 21.23 21.55

Morphine + bupivacaine 20.0 :t 4 14.3 :t 6 20.6 dt 5 8.6 * 4 20.2 :t 3 13.0:t 4

13.86 14.18 16.77 11.72 13.46 1 L36

F value 10.07 0.74 1.74 5.71 5.76 6.67

p value 0.006 NS NS 0.05 0.05 0.04

Post hoc GI > G2 G2 > GI G2 > GI G2>GI

Compainison GI > G3 G2 > G3 G2 > G3 G2 > G3

Means ± SFUM (mill1imeters) and mean ranks are given. Data were
analyzed by Kruskal-WaW and Dunn's procedures.

NS - diffemcc not significant.

The present data suggest that intraarticular
bupiva-caine produces an immediate analgesic effect of relatively

short duration. while morphine produces a much
longer-lasting erTeCE but with a delayed onset. These

character-istics agree with previous reports examining the
intraar-ticuiar administration of bupivacaine.'0.11.18 or

mor-phine.8*9.18

To discuss these time courses of action. one has to
con-sider several aspects. First. the question arises as to the

site of action of these drugs. It is generally accepted that
local anesthetics exert their effects through an action upon
peripheral nerves. and the duration of action of

bupiva-caine observed here is entirely consistent with previous
studies. " - ̀- " In the case of op ioids. however. such effects
have been demonstrated only recently. Thus. low doses
of peripherally administered opioids can produce potent
antinociCepEive effects mediated bv peripheral opioid

re-cemors in inflanied tissue of the rat. 3.6,20 Moreover. in
'lUnians. iow doses of intraarticuiar morphine can

signif-;cantiv inhibit POSLOperadve pain bv an activation of
pe-ripherai opioid receptors within the joinE.9 Similar to the

spinal application of opioids. the duration of analgesia
after intraarticular morphine appears to be considerably

longer than after systemic administration. 2 1 The remote

possibility of a central action of this small dose of
mor-phine, although not examined here. has been excluded

in a previous study.' Other possible explanations are
morphine's low Hpid SolUbiliLV21 and its slow rate of

ab-sorption into the circulation resulting therefrom, or a
rei-ativeiy low blood flow to the articular area. In contrast,

the relatively high lipophiliCiEV of bupivacaine'9 could
ac-count for itý faster uptake into the circulation and

con-sequent removal from the joint. On the other hand. if
one assumes sensory nerves to be the common site of

ac-tion of these drugs (see below). these physicoichemical
characteristics could explain morphine's deiayed and

bu-pivacaine's immediate onset of action.
Second. the mechanisms of action of these drugs have

to be taken into account. Local anesthetics are thought
to produce their effects through inhibition of the

gen-eration and/or propagation of action Potentials at the
neuronal membrane and a resuiLillg blockade of afferent
i iociceptive barrage.'9 Tn the case of opiolds. two different
peripheral mechanisms mav result in a decreased

noci-CepEi0n. On the one hand. morphine inav diminish local
posEtraumaEiC inflammation through actions on leuko-

TABLE 3. Postoperative Analgesic ConSUMPE1011

I Fentmvi 4agi Cudeww

tmw-Tinic I h 2-4 h Liu i Dav 2

Morphine tG 1) 130.0 ib.7 45.0:t 14.3 50.0 = _1!.U 33.3 ± 21.6
(45.0 = 14. 5) (128.3 :t 13.9)

Bupivacaine IG2) 6.4 105.0 :t 2 2.2 120.0 = 26.6 84.5:t 23.2

Morphine - buaivacaine tW) 31.8 = 10. 1

Value 24.54
Value <0.00 i

!")qt /pil G1 > G2

Coinvarlsoll G I > G3

: lie pauents totai cunsumptioii riurinz tricir sEav in the recover%
room i i h). in the outpatient decartment t 2 -4 h), ana aL home i

post-ooeranlve aavs i and 2) is given in means Data were anaivzcc

(225.0 = 2ý.9i (309.5 ± 21.2)
36.0 66.0 = 1 33.0 ± 6.6

(72.0 = 105.0 ± 5.8)
5.73 2.92 6.51
0.008 0.049 0.005

C.,_1 > (; I (.;,_1 > G2> G1
62 > 6:1 C,'-, > G2> G3

,ý% atiaivsis ot variance and Fiýhcr 5 c.oi sistilificant difference Qruý,
dure. Curnuiative amounLs oi coceme are eiven in brackets.
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cytes,`" inhibition of bradykinin formadon." or
inhi-bition of plasma extravasation. 21 On the other hand,

opioid binding sites have been shown on primary afferent
neurons. 15-27 We have demonstrated such receptors

functionally 
7 and immunohistochemicaily.5

Conceiv-ably, activation of these neuronal receptors can cause
attenuation of the excitability or nociceptive input ter.
minals" and/or inhibition of release of excitatory
transmitter331-32 and ultimately result in antinociception.

In summary, we have shown that in patients having
undergone arthroscopic surgery, intraarticular

bupiva-caine yields postoperative analgesia of immediate onset
but only of short duration (2-3 h), whereas intraarticular
morphine produces an analgesic effeCE of delayed onset
(about 2 h postinjection), but of remarkably long duration
(as long as 2 days postoperatively). The combination of
these two drugs results in satisfactory analgesia

through-out the entire observation period.

Mn. G. Kahicis is gratefully acknowledged for preparing the mants.

script.
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L".Zr-Comparison of Postoperative Analgesic rffects of Intraarticular
Bupivacaine and Morphine Following

Arthroscopic Knee Surgery

SrInivase N. Raja, M.D., 
* Ross E. Dickstein, M.D., t Carl A. Johnson, M.D. t

itemal studies have shown that. in the presence of inflammation.i

Itw local odministrotion of opioide results in analgesia. The analgesic

,&Ncy oj local anesthetics and morphine administered intraosittic.

,LaciY was compared in patients undergoing arthroscopic knee our.

ilm U,der epidural anesthesia. We compared postoperative pain

.,sproi JVAS) and opioid requirements among 47 patients - - ving,

In , Isrodomized. double-blinded fashion. oneof three intritarticular

4"glications (20 ml): normal saline with 100 sig epinephrine (group
, . 16); 0.25% bupiv-cm Ine with 100 pig epinephrine o1group 2, a

s); and 3 mg morphine sulfate and 100 ag epinephrine in normal

ulinc igroup 3. to - 16). VAS scores were similar in the groups

,,.peratively and an arrival in the recovery room. At the end of

the first postoperative hour, the residual sensory blockade was min.

imal in all three groups (mean - 3.3-4.1 segments) and almost total

,.cvvery occurred in ad three groups before the second postoperative
ýosur. The VAS in group 3 was not significantly different than group
I so any time intillivill. Introuirticular Inspivacatine igroup 2) provided

flot"ificantly better analgesia than did saline or morphine (group I
-c 31 in the first 2 postoperative hours (ANOVA, P <.05). Subsequent

S scam were not significantly difierent in the three groups. While
patient in group 2 requested analgesics during the first posocip.

rative hour. nine patients in group 3 required systemic analgesics
LP < .01). We conclude that no evidence for a peripheral opiate.

trceptar mediated analgesia could be demonstrated in patients

un-dirwing arthroscopic knee surgery under epidural anesthesia. oKey
wmIds: Analgesics. opioid: morpltiueý Anesthetics. local: bupivacaine.
Pain: postoperative. Receptors: opioid. Surgery- arthroscopy.)

1*11F. PECEN7 GROWTH in outpatient surgery has

pre-scineci new challenges in the field of postoperative pain

rianagement. Difficulties in adapting common methods
ilf RCUte POSEOperative pain management in hospitalized

114tients to outpatients has resulted in inadequate
treat-rnent of pain following outpatient surgery. 1.2 

Thus. the
search continues for an ideal analgesic technique that is
Site specific. long-iasting. easily administered and has a

t_ýhigh theranemic safetv index.
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Arthroscopic surgery of the knee is a common outpa.
tient procedure. Although intruarticular injection of

bu-pivacaine following arthroscopy has been demonstrated
to be safes-5 and effective6-7 in providing postoperadve
analgesia, the mean duration of analgesia is only 2 h.7 In
a recent report, intraarticular morphine resulted in

pro-longed analgesia following arthroscopic knee surgery.3
Intmariticular injection of opioids theoretically has the
Potential to fulfill several of the above-listed criteria of
an ideal analgesic following arthroscopy.

Contemporary research has focussed on "peripheral
sites" in the region of tissue injury as potential targets of
analgesic drugs. For example. the traditional view that
optoids produce analgesia solely by action on opiate

re-cepEors in the central nervous system has been challenged
by evidence for peripheral opiate receptor-mediated

an-aigesia." Russell and coworkers" demonstrated in an
electrophysiologic study in cats that close arterial injection
of opicticis inhibited the spontaneous discharges of a

ma-joritv of the small diameter afferenES from inflamed knee
joints in a dose-dependenE manner. This effect was

nal-oxone reversible. suggesting an opiate recepEor-mediated
mechanism.

The present Study was designed to determine whether
!ntraarticuiar administration of opiates resuits in

post-ý)perative analgesia f6i lowing arthroscopic surgery. In
ad-dition. the analgesic effect of an intruarticular opioid was

compared to that of local anesthetics.

Material and Methods

Patients (ASA physical status 1-3) scheduled for
elec-tive outpatient arthroscopic surgerv of the knee

per-formed by a single surgeon I C. A. J.) were enrolled in the
ýtudv. The study protocol was approved by the joint
Committee on Clinical Investigation of The Johns

Hop-kins Medical Institutions. Informed consent was obtained
from all patients. Patients younger than 18 yr or with

cruciate hgament tears were not included in the study.
Exclusion criteria were aCUEe traumatic Injury to the knee.
ne tise of oral narcotics preoperativeiv. hisEorv of allergy

'o ativ stuav medication. and the refusai of epidural

anes-rhesia. Surgicai procedures %,ere simiiar in the three

groups and inciuded debridemenc of fat pad and
adhe-ýions. si-novectomies. and partial or totai meniscecEomies.
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TABLE 1. Patient Profiles

V 7

Grout; I I ý,rcuv.- Group 3 Val.

V 5 16
Age o r) 'ti = 4 44 = ýi 35 =3 .08
Recoverv room time in, -2.3 = 0.3 2.7 = 0.2 2.4 t 0.1 4
Volume of epidurai lidocame inih 15.6 = 0.5 16.5 = 0.4 17.1 = 0.6 .14

(13-20) (15-20) (13-20) i
No. of dermatomes anesthetized (intraoperaitiveiv) 12.3 ± 0.4 11.0 :t 0.8 10.3 ± 1.0 .23
No. of anesthetized dermatomes i I h posLoperationi 3.8 ± 1.1 4.1 :t 1.0 3.9 ± 1.3 .97
Surgical time thl 1.5 _ý 0. 1 1.5 ± 0.1 1.6 :r 0.1 .76

Values are mean = SEM with ranges in parentheses.

Patients did llOE receive anv medication prior to coming
Lo the operating room.

Patients were randomized prospectively to one of three
7 -rroups. Patients were asked to mark the intensity of their
ongoing knee pain on a 10-cm visual analog pain scale
ý VAS) prior to the start of the anesthetic. The VAS was
anchored at 0 (no pain) and 10 (most intense pain ' ). The
VAS has been validated for both clinical and experimental
pain by previous studies. § 

" The anesthetic regimen
con-sisted of lumbar epiclural anesthesia using 217c liciocaine

hydrochloride with 1:200.000 epinephrine (range 13-20
ml). The mean dermatomal level of analgesia to pinprick
was T10 (range Ts-T12)- Midazoiam for sedation was

ti-trated in increments of I nig kmedian dose 4 mg). Epidurai
and parenteral opioids were avoided pre- and

intraciper-aEiVeiV. All patients underwent arthroscopic surgery after
inflation of a thigh tourniquet to 300-350 mmHg.

At the conclusion Of the procedure. the appropriate
smciv drug was administered in a double-blinded.

ran-domized manner from a coded syringe into the joint space
-,za an 18-G needle. Patients in group I received 20 mi
,)f normal saline and 100 Ag epinephrine. Patients in
group 2 received 20 till 0.25% bupivacame and 100 pig
epinephrine. and patients in group 3 received 3 mg of
preservaLive-free morphine and 100 gg epinephrine in a
total volume of 20 mi of normal saline.

The tourniquet was deflated and the patient was taken
to the postanesthesia recovery unit and subsequently to
the Same Day Care Center prier to discharge. An observer
blinded to the patients' 

group assignment obtained
he-modvnamic data. VAS scores. and noted the level of
re-sidual epidural block upon arrival in the recovery unit

and each hour until discharge (3-6 h). The observer also
recorded the time at which the patient first requested
pain medication. Analgesic therapy in the immediate
postoperative period was managed by a physician not

di-rectly involved in the sEudv. The usual analgesic regimen
was oral Tvlox* 

(5 mg oxvc'odone hydrochloride and 500

ing acetaminophen. McNeii Pharmaceuticals. Fort Walý,
ington. PA). If pain was Uncontrolled with oral opioitit,
iv fentanyi was administered with an initial bolus dose of
50 gg and additional doses titrated as needed.

All Patients were discharged home with 20 capsules of
Tviox* and a supply of VAS sheets. Patients were advixd
to take their analgesic medication on a 4-h as-needed boil
and rate their pain intensity on the VAS scale at 6-h in.
tervals. Patients were seen at follow-up by the surgeon at
48 or 72 h, at which time a final VAS was completed. the
number of unused 

Tylox' 
capsules counted. the averap

24-h use of opioid calculated. and the presence of any
complications ascertained.

STATISTICS

A one-way analysis of variance was used to compVc .

pain scores in the three groups, and the least
significant--difference method used for pairwise comparisons of Means

at each time point (SEaEiStiX v3. 1. AnalVEical Software. M,

Paul. MN). The time to first analgesic dose and tile 24'

hr analgesic requirement were analvzed using a onc-w4Y
analysis of variance. A chi-square analysis of conLingcmY
table was used for comparison of categorized data 5%h

as ASA physical status and gender. Results are show" as

mean :L- SEM. A P value of < .05 was considered to

statistically significant.

Results

Forty-nine patients were enroiled in the SEUdy; One

tient. was lost to follow-up, and one patient was E00 sllýý1116

-in the recoverv unit to obtain measurements Of PoStopp.

erative pain. Data from these two patienEs'were excludld:L

From further analysis. There were no significant
ences among the groups in ASA physical status- gendwW_ý.

E-height, or weight. The male/fernaie ratios ,,r,:

;in the three groups (M:F = 11:5, 12.3. 12A in groups It
grapilkllflcý

2, and 3. respecEiveiv). Additionai patient derno

anesthetic doses. surgical time. and timies for rec

from the epidurai anesthetic for the 47 patients irlclu

in the study are given in table I. No SignifiCant.

§ Price DD. Harkins 5W. Combined use of experimentat pain and
isuai analogue scaies in providinw standardized measurement of dinicai

,,am. Clinic2i Journai of 172in 3:1-8. 1987.

ý'q'Q
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Time after injection (hours)

FIG. 1. Mean postoperative pain scores, after arthroscopic knee
sur-,ery. %'isuai analog scores (VAS) of pain were obtained before and

sficr the surgery. At the end of the surgery, patients were injected
,.,h 20 ml of one of the following three solutions intrardculariv- 100
,, pincohrine in 0.9% normal saiine (safilne ! 1: 0.25% bupivacaine and
1 00,gg epinephrine i buptvacainei; or 3 mg morphine sulfate and 100
,i; Cpsnephrine i morphinei. The only significant diftrences were

be-tween the bupivacaine and morphine groups at the I- and 2-h periods
Ifter the injection.

lic-tween the groups in any of the above-mentioned
pa-r ITS (ANOVA. P > .65) were observed.

_. preoperative and postoperative VAS scores during
tit, ..rst 6 h after surgery for the three groups are shown
iii figure 1. The difference in group scores are significant
,it the first and second postoperative hours. There are no
other significant differences throughout the Postoperative
;whod. The lower number of patients during the sixth
;x)stoperative hour reflects that MOSE patients were

dis-ýhirgeQ Drior to that time. The 24- and 48-hr VAS scores
,ere 2.2 = 0.6 aria 1.9 t 0.6 in groui ' p 1. 1.9 ± 0.6 and
_5 = u.3 in grotto 2. and 2.2 ± 0.5 and 1.9 - 0.6 in
,roup 3 (P > s).

Patients in group 3 (morphine) requested pain
medi-ntion earlier than those in group 2 (bupivacaine: F < .0 1:

tAble 2). Nine of 16 patients in the morphine group (group
ý) and 2 of 16 patients in the control group (group 1)
rcquired SLIppieMenEal analgesics during the first

POSE-"Perative hour (P <.05). In contrast. none of the patients

1145

in the bupivacaine group required analgesics during the
same hour (P < .01 compared to group 3). Despite the
additional analgesic use in the morphine group, the VAS
scores during the first 2 postoperative hours were higher
in this group of patients compared to patients in the bu.
pivacame group (P < .05; fig. 1). Patients took pain med.
ication ad lih over the first 2-3 postoperative days until
follow-up. The Tylox* 

consumption per day did not differ
by group (table 2).

Complications included two hemarthroses in each of
the bupivacaine and morphine groups that resolved with
either aspiration or conservadve therapy and resulted in
no long term sequelae.

Discussion

Our results indicate that. in patients undergoing
ar-t hroscopic knee surgery under regional anesthesia,

intra-articular bupivacaine results in analgesia in the immediate
postoperative period. In contrast. intraarticuiar morphine
failed to provide significant analgesia during the same
period. Our results are in agreement 

W: 
ith those of earlier

studies on the effects of intraarticular local anesthetics on
postoperative analgesia in patients undergoing

arthros-copy under general anesthesia.'-'5-" Our observations ofI 
a lack of analgesic effect of morphine during the first 2
postoperative hours are also similar to the observations
of Stein et al.' However, unlike in the reports of Stein et
ý7 0 and Khoury et al.," we failed to observe a prolonged
or perhaps delayed and prolonged analgesic effect with
morphine. Our results are in agreement With those of
Heard et al.." who failed to demonstrate significant

post-operative analgesia following intraarticuiar morphine in
;)aEients undergoing arthroscopic surgerv either under
zeneral or regional anesthesia. The reasons for the

dis-Crepancv between the studies are not clear at present. but

possible explanations are discussed.
Opiate receptors and endogenous opiates have been

demonstrated not only in brain and spinai cord but in
peripheral nerves and the dorsal root ganglia. 19.20

Neu-rophysiologic studies in uninjured skin have. however.
Failed to demonstrate an effect of opiates on response of
cutaneous nociceptive afferent fibers innervating normal

pioid Requirements

Group i
,mlinvo

Crow ;1
Bum.waine,

Group J
Morphine,

%Icjn SEM %f"" = P

T;rnC N, first ot)IUIU CiUSC ill) 0. 7 7 A I
1101ni(j tablets ocr a:i% 0. 6 3

"D 2 sivnincanEW ere2ter than grouos i and 3 [P < . 0 1 ): group 3 tim different trom grouo i iP > u5).
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kin in cat and monkey.ý`1-22 Several behavioral studies
_iVe demonstrated a sit"..pecific analgesia by peripherailv
:ministered opiates in models of peripheral inflalntnali0l)

I'aES. 10.12.23.24 It is possible that the activation of the
uripheml opiate receptors depends on the presence of

iiernicai mediators of inflammation. Behavioral and
studies suggest a peripheral site of action

:)f opiates in inflamed tissue. Joris et a i. demonstrated that
cthviketocyciazocine. a kappa opiate receptor agonist. and

Ventanyl. a mu receptor agonist. when injected
subcuta-I I eously blocked the Ehermal h%-peraigesia induced by local

11flammation of carrageenan in the rat paw. The same
doses of opiate had 110 effeCE when given systemicaliv.
()piaECs also inhibit cutaneous vasodilaEation and

CXEMV-.,.sation induced by antidromic nerve stimulation-'3-!!r' bv

inhibiting neuropCpEide release from the sensorv
termi-! Ws. In addition. the peripheral release of substance P

ýollowinq C-fiber-strength stimulation of the peripheral
ierve can be blocked by 

opioids.'"" The presence of
periarticular opiate receptors also has been demotisErated
.n neurophysiologic studies in the cat following a

chemi-cally induced inflammation."

Two possible explanations could account for the

dis-crepancy between the results of this Study and the recent
reports of Stein et al.." who observed a delayed. but

pro-longed, analgesic effect with intraarticular morphine. All
patients in this study, including (he control group, had
intraarticular injection of epinephrine. If the local

pres-ence of epinephrine altered the inflammatory process. and

thereby interfered with the activation of the opiate
re-CePtors. a peripheral opiate-receptor mediated analgesia

inav have been masked in our study. A second. more

in-,riquing possibility pertains to the different anesthetic
,-egimens in the two studies. Patients in this study

under-,.%-ent arthroscoav with ýpidurai anesthesia. in contrast to
the study by Stein ei al.,' in which patients had general
anesthesia. If the activation of the peripheral opiate

re-ceptors depends on neuroenclocrine responses secondary
to the afferent barrage of impulses along nocicepEive
pathways, 29-33 epidumi anesthesia may prevent this

acti-vation. Recent reports indicate that protecting the nervous
system from the noxious insults of surgery, using regional
analgesic techniques. results in blunting of the

neuroen-docrine response 30.31 and confers long-term reduction in
pain.3"' Thus. if the activation of peripheral opiate

re-ceptors is critically dependent on input to the central
ner-VOUS System along nociceptive afferents. our anesthetic

regimen would have precluded a peripheral
opiate-recep-Eor mediated 2naigesia. The observations by Heard et al. "'

that the patients who had regional anesthesia had lower
VAS scores. irrespective of intraarticular drug treatment.
compared to patients undergoing similar arthroscopic
procedures under general anesthesia adds credence to
(his hvpoEhesis.

The mechanism by u.-hich ititraarticular morph
-associated with higher pain scores in the imrned4teýl_

Operative period is obscure. Local histamine rele7de
differences in t)H mav be contributorv, though these Q;tors were not anaivzea in this study. However. incre-%,in pain during the first 2 h following arthroscopy
observed by Khoury ri al.

In conclusion. intmarEicuiar bupivacaine Provides
bft-ter analgesia than does saline in the immediate postop,

erative period in this randomized prospective double4W1W
Study. Our study fails to demonstrate functional opb*
receptors in the knee joint in a clinical model of aciiw_=
injury.
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MADPERATIVE IRRIGATION WITH BUPIVACAINE FOR ANALGESIA
AFTER ORCHIOPEXY AND HERNIORRHAPHY IN CHILDREN

0. SHEWELD, L ELDAR, G. LOTAN, I. AVIGAD mD B. GOLDWASSER

From the Department of Urolooý Pediatric Surgery Unit and Department of Anesthesiology, Chaim Sheba Medicai Center,
Tel Hashomer Israei

ABSTRACT 1.

Effective postoperative analgesia is important, especially in pediatric surger3r. The efficacy of
intraoperative surgical wound irrigation with bupivacaine for postoperative analgesia was

in-vestigated in 90 children undergoing elective inguinoscrotal surgery. We found that this method

effectively reduced postoperative pam and narcotic drag requirement. Bupivacaine irrigation
was simple and complication-free. We believe that the iftigation of surgical wounds with

bupi-vacaine should be a routine procedure in elective inguinoscrotal surgery in children.

Kzy Woms: bupivacaine, postoperative care, analgesia, hernia, inguinsal. cryptorchism

Pain after surgery is a common complaint that may restrict sadmini ter meperidine was made by the regular nursing
early mobilization and hospital discharge of surgical pa- staff of the pediatric surgery ward based on verbal complaint
tients. The use of local anesthetic agents as adjuvants to of pain, m-ying that was not responsive to parental attention,
general anesthesia is gaining popularity in general and pe- flexion of the hip, holding the operated grom. region or

ele-diatric surgery.' We investigated the use of intraoperative vated blood pressure. The severity of the pain was not
con-irrigation of surgical wounds with bupivacaine to improve sidered in the decision to administer meperidine, which is

Postoperative pain control. our usual practice for postoperative pain control. The nursing
staff was not aware of patient group allocation.

t MATERIALS AND METHODS I. The total number of doses of mependine administered
during the first 12 hours postoperatively, and the intervaltal of 90 patients 5 months to 11 years old was enrolledbetween the end of anesthesia and the initiaUy required dose

study. Patient characteristics are summarized in table ofmeperidine were recorded and used to assess the eTwacy ofL All patients were hospitalized for elective ingumoscrotal
surgery for undescended testis or inguibal hernia. Children intraoperative wound irrigation with buinvacaine for

poiftp-with a history of allergy to local anesthetic agents or of erative analgesia. In addition the parents or the child (if old

Previous surgery in the ipsilateral inguinal region were ex- enough to understand and answer relevant questions) were

cluded. Informed parental consent was obtained in every 
asked 12 hours after surgery to report on how painfW the

ewe. Patients were premedicated with 70 mgJkg. chloral postoperative period was in its entirety. To measure the

re-hYdrats and anesthetized with mixed oxygen, 70% nitrous 
sponses we used a fixed interval 4-point pain scale (fig. 1).

oxide and halothane with a face mask. No additional intra- The standard pain scale was modified to facilitate
compre-hension by younger children. We preferred a fixed intervaloperative sedatives or narcotics were administered. . 

cal to a visual analogue scale because it is simpler toPatients were randomly assigned to 2 groups of 45 by 
Pam a e 

rL2

afternately allocating children to I group or the other as they 
use with childre

entered the study. Group 1 was treated with irrigation of the Demographic data were compared between the groups

us-surgical wound with 0.25 caft. 0.25% bupivacaine solution ing the Student t test for interval data (age and weight) and

before closure of the inguinal canal and befi)re suturing the 
the z statistic for nominal data (sex and type of operation).
Differences between the groups in the number of requiredrabcadcular layer. The bupivacaine solution was left in place

for 30 seconds f doses of meperidine, interval to untial required dose and theor each irrigation and the excess was then
removed by suction. Group 2 (epntrol)-was treated with subjective pain scale were analyzed using the Mann-Whitney

ii=-a rank sum test, and p <0.05 was considered statisticaUy sip.
nW saline instead of bupivacaine. .. 

nificant.
Pbstoperatively 1 mgJkg. meperidine was administexed

intramuscularly as required for postoperative analgesia. fQ'

other analgesic drugs were used. The decision as to when to

A00017ted for publication March 25, 1994.

TABLE 1. Demogruphicdow on the 2 experimental groups
BupW- Control
Group Group

'-W No. pm 45 45
odure:I 
ýorrbaphy 27 26
Omwo"" 19

sm
kikýý male 37 34. Female 8 11

PL ap (yrs. 0.I. 4.6 4.3
than I

L

I ta 6 24 2ý
t'a 11to 11 is is

2.

NO PAIN MINOR PAIN MODERATE PAIN SEVERE PAIN
no. 1. Modified fixed interval 4-point pain scale used to question

children and parents about postoverative pamFOI - Page 209 of 245
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RESULTS

There were no signifi-cant differences in demographic data
between the 2 groups. The children in the bupivacame, group
required Significantly less postoperative medication for

anal-gesia than those in the control group (fig. 2). The average
number of doses of meperidine required per child in the
bupivacaine group was 0.066 t 0.043 (mean plus or minus
standard erro, of mean) compared to 0.8" :t 0.16 doses per
child in the control group, which was statistically significant

(p = 0.001). Average interval between the end of anesthesia
and the initial required dose of meperidine was also longer in
the bupivacaine group (252 = 62.7 minutes) than in the
control group (100 t 21.42 minutes), which was statistically
significant (p = 0.02). On the subjective pain scale the

bupi-vacame group reported less pain than the control group
(score 1.5 = 0.11 versus 2.6 t 0.18, respectively, p = 0.001).
While 13 children in the control group experienced

postoper-ative nausea or vomiting only 3 in the bupivacame group had
these complain . The statistical significance of these

differ-ences remained when the groups were analyzed by type of
operation. No wound infection or delayed wound healing
occurred in any of the patients.

DISCUSSION

The control of postoperative pain is of interest to surgeons
and anesthesiologists alike. In children it is particularly

im-portant to achieve effective postoperative pain control to
minimize the psychological trauma associated with surgery.
The methods used to control postoperative pain are diverse
and narcotic drop, such as meperidine, are the mainstay of
treatment Although quite effective, these drugs cause

som-nolence and emesis,' which can delay early patient
ambula-tion and hospital discharge of those who undergo outpatient

surgery. 4 6

Caudal epidural block is effective for postoperative
an-algesia' and in children it can be administered

preopera-tively or at the end of the surgical procedure before the
termination of anesthesia. Caudal block provides excellent
postoperative pain control, diminishes the level of general
anesthesia and shortens the period needed to awaken from
general anesthesia. The disadvantages of caudal block are
that it is time-consuming and requires 2 anesthesiologists
to perform it safely on an anesthetized patient. Another
disadvantage is the relatively large volume of anesthetic
agents injected into the epidural space, which may result
in high plasma levels of these drugs.' Some children with
paresthesia in the lower extremities dislike the altered
sensation associated with caudal block. In addition the
caudal block technique is not free of the risk of

complica-tions, such as inadvertent intravascular injection of the
anesthetic agent.

42%

4

93% 1
70/6 70/6

al3%. 13%

CONTROL SUPIVACAINE

DOSES
1110 01 L-32 23

FIG. 2. Number of doses of meperidine received by patients in
treatment and control groups.

The use of local anesthetic agents for postoperative
anal-gesia was first reported in 1935 by Capeflel and it has
be-come the object of renewed interest since long acting local

anesthetic agents, such as bupivacame have become avail
able. Bupivacaine was administered for postwwative

anal-gesia via a catheter implanted in subcostal incisions in,

-lecystectomy patients.'o This method reduced the requirk,.,
of narcotics needed to control postoperative pain and

im-proved postoperative pulmonary function, which was
as-gessed by measuring forced vital capacity. Although no cases

of wound infections or delayed wound healing were reported,
it is obvious that most surgeons would be reluctant to place
an indwelling catheter in the surgical wounds of clean

oper-ations, such as orchiopexy or hermorrhaphy.
.The use of local anesthetic agents in local block techniques,

-AM as ilioinguinal diohypogastric blocks for ingumoscratal
-surgery, has also been effective in the control of postoperative
ORW in children." These methods are relatively simple to use
and are as effective as the caudal epidural block without the
dangers associated with a large volume of anesthetic."'

However, with flioinguinal iliobypogastric h11ocks there is the
risk of inadvertent intravascular or intraperitoneal injection,
and poor placement of the anesthetic injection -may cause
insufficient analgesia. Furthermore, cases of transient

quad-nceps muscle paresis have been reported after these nerve
blocks."' These facts have led to the use of local anesthetic
agents infiltrated directly into the regiori of -the surgical
WoUnCL117. 'a This method has been effective for postoperative
pian control with relatively few complications but there

re-skin the possibility of intravascular injection, hematoma
formation and an increased risk of wound infections.
Topical application of local anesthetic agents has been

tried for the relief of post-circumcision pain' and
post-her-morrhaphy pain in adults." Additional studies showed that

surgical wound Irrigation with bupivacame was as effective
as a local nerve block for the control of pain in

child-undergoing herniorrhaphy." Our study demonstrated _the irrigatiort of surgical wounds with bupivacame rednZ9-d
postoperative pain effectively in children and significantly
reduced the requirement of narcotic drugs. In addition the
pain-free postoperative period was lengthened in children
who underwent herniorrhaphy or orchiopexy (table 2).
Because perception of pain is subjective and difficult to

quantify, we used postoperative consumption of mependine
for analgesia as a method to compare postoperative pain
between the treatment and control groups. Meperidine was
administered to the patients according to the normal criteria
used by the nursing staff at our postoperative ward, thus
ensuring the validity of the comparison. In addition we used
the subjective pain scale to measure whether children and
parents considered the entire postoperative period to be
painful.
Suift it is our normal practice to irrigate surgical wounds

with saline toward the end of the operation, irrigation with
buplvacame does not'entail any complicathin of the surgical
procedure. It seems to us that irrigation of surgical wounds
with bupivacaine is not only effective for postoperative

anal-gesia but also the simplest and least invasive technique
applicable ancL therefore, it has the least risk of

complica-tions and side effects.

TABLE 2. Datribution of dows of mewridwe a-dwRastered
No. Bupivacaine GrouP

No. Doles No. Control Grotep M

Mependine

0 8 (45) 10 440) 17 (94) 26 (92)
1 4 (20) t4 (52) 1 (6) 2 (8)
2 6 (30) 0 0 0
3 1 (S) 2 18 0 0

Totals 19(100) :16 (100) 18(100) 27(100)

OrcMopexy Hennorraphy Orchiopaicy H-dormphy
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Postoperative Pain After Inguinal Herniorrhaphy with Different
Types of Anesthesia

Mark Tverskoyl MD, PhD, Carlos Cozacov, mD, Mikhal Ayache, MD,

Edwin L. Bradley, Jr, PhD, and Igor Kissin, MD, Phi)

TVERSKOY M. COZACOV C, AYACHE M.
BRADLEY EL. Jr, KISSIN 1. Postoperative pain after
inguinal herniorThaphy with different types of anesthesia.
Anesth Anaig 1990;70:29--35.

In a randomized, double-blind study, postoperative pain
was assessed in 36 patients undergoing inguinal herni 

.

or-rhaphy with three types of anesthesia: general
(thiopental-nitrous oxide-halothane); general unth the addition of local

(infiltration of the abdominal wall with 0.25% bupivacaine
along the line of the proposed incision); and spinal (0.5%
bupivacaine). The severity of constant incisional pain,
movement-associated incisional pain, and pain upon

pres-sure applied to the surgical wound using an algometer was
assessed with a visual analogue self-rating method of 24 h,
48 h, and 10 days after surgery. The addition of local
anesthesia significantly decreased the intensity of all types
of postoperative pain. This effect was especially evident with
constant incisional pain that disappeared almost completely
24 h after surgery. With pain caused by pressure on the site
of the surgical incision, the pain score difference between
general and general plus local anesthesia was obvious even

10 days after the surgery (zoith 0.4-kglcnr' 
pressure, the pain

scores-were 16 = 3 vs 2 :t 1, P < 0.01). The difference in
postoperative pain scores between spinal and general

anes-thesm groups indicated that spinal anesthesia also decreases
the pain intensity. However, this decrease is less pronounced
than that seen with the addition of local anesthesia:

move-ment,associated pain scores 24 h after surgery were 72 = 5
in the general anesthesia group, 40 :t 6 in the spinal
anesthesia group, and 16 t 3 in the general plus local
anesthesia group (with P < 0.002 betuven the groups).

Our results indicate that postoperative pain after
in-guinal hernwrrhaphy can be significantly decreased if the

surgery t 
. 
s performed with the use of local or spinal

anes-thesta. We hypothesize that neural blockade, by preventing
nociceptive impulses from entering the central nervous
system during and immediately after surgery, suppresses
the formation of the sustained hyperexcitable state in the
central nervous system that is responsible for the

mainte-nance of postoperative pain.

Key Words: PAIN, POSTOPERATIVE.

There is a renewed interest in the use of local
anes-thesia for reduction of postoperative pain (1-3). It

was reported that infiltration of the abdominal wall

along the line of the proposed incision for inguinal

herniorrhaphy with 0.25% bupivacaine results
postoperative pain-free period of approximately 10

h-(4). Administration of a local anesthetic in the wot;if*
before its closure (bupivacaine instillation or

applica-tion of lidocaine aerosol) has been found to decrease
opioid requirements and accumulated pain score

dur-ing the first 24 h postoperatively (2,3). In the initiat
studies, to obtain long4asting postoperative analge-
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Government Hospital, Safed, Israel, and the Department of

Anes-hesiology, University of Alabama at Birmingham, Birtrungham.
-,Abbama. Accepted fo'r publication August 21, 1989.

Address correspondence to Dr. Kissin, Department of
Anesthe-siOlogy, School of Medicine, Universirv of Alabama at
Birming-harn. LJAB Station, Birmingham, AL 33ý94.

IZ1990 bv the International Anesthesia Research Socierv

29

sia, the investigators implanted catheters in the
sur-gical wound and injected local anesthetics at regular

intervals after surgery (5-7).
The aims of the present study were to determine

(a) whether local anesthesia used during surgery
decreases the severity of pain beyond the immediate
postoperative period, when the pain relief cannot be
explained by prolonged presence of the local

anes-thetics in the body; and (b) whether spinal anesthesia
(which does not provide the significant direct effect of
a local anesthetic on tissues in the area of surgery)
relieves postoperative pain similar to local anesthesia.

Methods
With approval from the Institutional Human

Investi-gation Committee and informed consent, 36 male
patients, 35-7/5 yr of age, scheduled for elective

lifFOI - Page 213 of 245
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inguinal hernia repair at the Safed Hospital, were
investigated in a double-blind, randomized study.
Patients with severe hepatic, renal, or cardiovas"r
disease were excluded. Hernia repair was carried out

by the same surgeon using the Bassini technique. The
patients were divided randomlv (svstematic random
sample technique) into three groups: general

anes-thesia (G), general plus local anesthesia (G + L), and
spinal anesthesia (5), with 12 patients in each group.
In the G group, patients received preanesthetic
medication consisting of atropine (0.5 mg SQ an
promethazine (25 mg IM). Anesthesia was induced
with thiopental (4 mg/kg), and after the

administra-tion of I mg of pancuronium to prevent
fascicula-tions, tracheal intubation was performed with the aid

of succinvicholine (I mg/kg). After intubation, 3 mg
of pancurordurn was given, with additional doses (1
mg) as indicated during surgery. Anesthesia was
maintained with nitrous oxide in oxygen (N,010,;
2:1) and 0.5% haiothane. At the coriausion -of the
surgery, 1 mg of atropine followed by 2.5 mg of
neostigmine was administered. No narcotic was used
for premedication or during surgery. In the G + L
group, in addition to the general anesthesia

per-formed as described above, subcutaneous and
intra-muscular infiltration of the abdominal wall with

0.25% bupivacaine (40 mQ along the line of the
proposed incision was made 5 ýmin before the

sur-gery. About 2 mL of the bupivacaine solution was
injected around the neck of the sac at the appropriate
stage of the surgery. In the 5 group, under conscious
sedation with midazolam (0.07 mgtkg IV), the spinal
anesthesia was achieved using 0.3% solution of

bu-pivacaine (12.5 mg). The subarachnoid puncture was
performed at the L34 interspace with a 23-gauge
needle.

Postoperatively, patients from all three group.
were treated for pain in exactly the same way. When
a patient complained of pain, meperidine (50 mg W),
was given, and the time from the end of the surgery
to the first request for analgesic was recorded (time to
first analgesic). After the first injection each patient
received 25 mg of meperidine every 4 h on the first

day and every 6 h on the second ýay after surgery.
Starting with the third day the patients were given
300 mg of acetaminophen every 4 h orally.

The intensity of postoperative pain was assessed
by the patients blinded to the possible association

, pe of anesthesia and postoperativebetween the ty
pain. The investigator participating in the pain

as-sessment was blinded to the patient group. The
assessment was made three times in each patient:
at 24 h, 48 h, and 10 days after the surgery (at
follow-up visit). The assessment ot pain was per-

TVERSKOY Er AL.

Table 1. Characteristics of Patients
Tvpes of anesthesia

General
Variable General plus local Spinal

n (g males) 12 12 12
Age (yr) 59 ± 9 53 :t 7 54 = 13
Weight (kg) 69 = 9 73 :t 10 71 t 14
Duration of surgery (min) 32 = 6 31 :t 5 30 = 6

Values are mean = so.

12 G gerwai anesthesia
S spinai anesthesia

GAL general + local anesthesia

a: P-0.0001. b: p-cG.0005 compared
to gerwat anesthesia

10 c: p -c 0.0001 compared to spinal
anesthesia

8

C
< 6

i!
-X

0

4 6- 
Tb

2

0
G S GILL

FFi%ure I . Times from the end of the surgery to the first request for
analgesic after three different ty. pes of anesthesia (mean = sEm).

formed with a visual analogue seff-rating method (8).
The visual analogue scale consisted of a 100-mm
horizontal line without gradation connecting points
marked as "no pain at all" and "as severe as it couldbe." M assessments of pain intensity were made
3-4 h after meperidine administration: The patients
were told to indicate how thev felt at the moment by
placing a mark perpendicular to the line. The scales
were scored by measuring the distance (in

mfllime-ters) of the perpendicular mark from the left side of
the line.

Three types of pain were assessed: constant
inci-sional pain, movement-asscmiated incisional pain,

and pain upon pressure on the surgical wound. The
movement-associated incisional pain was assessed,
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on request of an investigator, after the patient got out
the bed. An algorneter (PDT Co., Great Neck,
t.) with a pressure surface of 4 cmz was used for

tlýe determination of the pain on pressure. The
pres-sure was applied on the wound for 10 s through the

dressing. At 24 h and 48 h 0.2-kg/cm 
I an&0.3-kVan 1)

pressures were used, and on day 10, 0.4 kg/cm-' and
0.6 kg/cm'. Severity of the pain resulting from

pres-Sure on the wound was also assessed with the visual
analogue sed-rating method. In a: ddition, the

thresh-old for wound pain elicited by pressure was
mea-sured. With the use of the algoýneter, pressure on the

wound was increased at a constant speed of 0.02
kg-cm-2. s until the patient indicated the pressure
was painful. The: pain threshold was measured 24 h,
48 h, and 10 days after surgery.

The data were summarized as mean t sEm fctr

each group. A one-way analysis of the variance waba
used to assess the differences in mean pain sccmqs
and in mean times to first administration of mepe"RE'

dine among the three groups utilized ý(9). Multiple
comparisons among pairs of stage means used the
Fisher's protected least significant difference test
(9,10). Differences were declared statistically

signifi-cant if P < 0.05.

-- -sults
The study.,&roups were comparable with respect to
age, weighi,ý And duration of surgery (Table I). In

ANESTH ANALG 31
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Figure 2. Intensity of constant postoperative incisional pain after
. pes of anesthesia. The pain score is presented inthree different ty

millimeters on a 100-mm visual analogue scale (mean = sEm).

addition, all patients were male and had the same

, pe of surgery performed by the same surgeon. Thety
duration of analgesia (time from the end of the
surgery to the first request for analgesic) was 64 ± 8
min in group G, 212 ± 21 min in group S, and 515

:L-39 min in group G + L, with statistically significant
differences between each of the groups (Figure 1).
The most dramatic effect of local and spinal

anesthe-sia was observed with regard to the constant
inci-sional pain. In group G + L, this type of pain was

essential1v absent 24 h after the surgery at a time
when them pain intensity score in group G was 44 -t 5
and 32 :t 3 at 24 h and 48 h respectively. In group S
the constant pain score was significantly lower than
in group G and not statistically different from group
G + L (Figure 2). The score of the

movement-associated incisional pain at 24 h was the highest in
group Q (72 :1- 3) and the lowest in group G + L
(16 = 3), with group S occupying the intermediate
position (40 ± 6). At 48 h the movement-associated
pain scares were proportionally dmeased in the G
and S groups without any significant change *in group
G + L (Figure 3).

-Pain intensity at pressure on the wound also was
highest in group G and lowest in group G + L, with
group 5 in the intermediate position, for both 24 h
and 48 h. Ten days after surgery the difference
between the G and the G -!- L groups still was present

201

24 h 49 h I a (says
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Figure 3. Intensitv of movement-associated postoperative
inci-, pes of anesthesia. The painsionaL pain after three different ty

caused by ;etting out of bed is presented in millimeters on a
100-mm visual analogue scale (mean = SEM).

(pain score 16 :t 3 vs 2 :t 1, P < 0.01, with 0.4-kg/cm -0

pressure, and 35 t 4 vs 16 = 3, P < 0.01, with0.6-kg/cm-' 
pressure). At the same time, no difference

was founc, between the G and 5 groups (Figure 4).
The threshold to pain on pressure data basically
confirmed the pain intensity to pressure results. The
wound pain threshold was much lower in the ýG and
S groups -han in the G + L group. The difference
between the G and S groups was statistically

signifi-cant only at 48 h (Figure 5).

Discussion

The additien of local anesthesia to general anesthesia
resulted in an increase in the postoperative time to
the first request for analgesic from I h to

approxi-mateiv 9 h. at a time when this period with 'spinal
anest&esia - %ras 3.5 h. A prolonged pain-free period
(10 h) after local anesthesia (0.25% bupivacaine

ad-ministered before incision) for inguinal
hemiorrha-phy was reported by Kingsnorth et al. (4). It is well

known that analgesia with bupivacaine-induced
infil-tration anesthesia lasts longer than with bupivacaine

spinal anesthesia and that some bupivacaine-induced
peripheral nerve blocks have anesthetic effect up to

rime
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12 h (11). It should be noted also that analgesia after
bupivacaine infiltration persists longer than does
anesthesia (12). If given this, the prolonged period
from the end of surgery to the first request for
analgesic in our G + L anesthesia group is nc
surprising.

Our results indicate that the addition of local
anesthesia to general anesthesia significantly

de-creases the intensitv of postoperative pain. This effect
was especially evident with constant incisional pain,
which was almost completely absent at both 24 and
48 h after surgery. With the pain caused by pressure
on the site of the surgical incision, the pain score
di&rence between general anesthesia alone and

gen-eral anesthesia plus local anesthesia was obvious
even 10 days after the ;surgery.

TWO recent studies on the use of local anesthetics
in the surgical wound before closure of the incision
also demonstrate a significant reduction in

postoper-Ative pain at 24 h but not at 48 h after surgery (2,3). %
The discrepancy between these results and our
present findings might be due to the fact that in our
study the postoperative use of analgesics was the
same in all three groups of patients. Therefore, the
postoperative pain difference between the groups
could find its expression only in one index-pain
score (otherwise this difference might be disguised by
fragmentaftion of the changes between two indices:
consumption of analgesics and pain score). Patel et
al. (13), using a single injection of bupivacaine intc
the wound after choiecvstectomv, demonstrated
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reduction in postoperative narcotic requirement for 3
davs and a decrease in deterioration of pulmonary
function tests after surgery. A subsequent study with
continuous infusion of bupivacaine into an upper
abdominal wound after cholecystectomv did not

re-port better postoperative pain relief than perfusion
with normal saline (14).

The difference in postoperative pain intensity
be-tween the spinal anesthesia group and the group

given general anesthesia alone seen in our study
indicates that spinal anesthesia also decreases

post-operative pain. However, this decrease was less
pronounced than that with local anesthetic inject*..
into the operative site, especially with movement-'"

associated pain and pain caused by the pressure &b.
the wound. Pain upon pressure on the site of thý
surgical wound 10 days after surgery performed
under Spinal anesthesia was not different from that
seen in the group given general anesthesia alone. We
suggest that a less profound effect of spinal

anesthe-sia on Postoperative pain was due to a shorter
dura-tion of its effect (3.5 h vs 9 h with local infiltration).

T3 -werful nociceptive impulses are generated not only
',he surgical procedure itself, but also bv the 

action'

6f'Proteolvtic and inflammatory agents released into
the wound tissues. The effect 'of the latter might be
very strong for several hours after surgery. Hence a

Figure 4. Intensity of pain caused by pressure on the surgical
wound after three different types of anesthesia. The pain score is
presented in millimeters on a 100-mm visual analogue scale (mean
= SEMI.

9-h effect with bupivacaine infiltration probably
of-fered a better protection than spinal bupivacaine

anesthesia, which lasted only 3.5 h.
Thus, our results indicate that infiltration at the

surgical incision with a local anesthetic or spinal
anesthesia can decrease postoperative pain and that
this effect cannot be explained by prolonged presence
of a local anesthetic in the body because pain refief
was evident in 48 h and, with pressure-induced pain,
even 10 days after the surgery. Such long-lasting
differences in pain intensity with different types of
anesthesia appear to represent more a consequence
of the initial anesthetic effect, not an extended

phar-macologic action. Recent experimental data indicate
that nociceptive impulses may set off a prolonged and
widespread increase in spinal cord excitability

(15-17). It also has been shown that maximal injury
discharge transmitteld along C-fiber afferents may
even cause transneuronal morphologic changes in
the spinal Cord (18). Spinal cord hyperexcitability
produced by massive nociceptive impulses may be
sustained and thus constitute a pathophysioiogic
mechanism underlying postoperative pain (19). Gen-
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FiSgre . Postoperative pain thresholds to pressure on the
surgi-W wound after three different types of anesthesia (mean = smw).

eral anesthesia, in contrast to local infiltration and
spinal anesthesia, cannot prevent the transmission of
nociceptive impulses from the operative site to the
spinal cord. A relatively light level of general

anes-thesia, which is now a common practice, probably
cannot prevent the creation of sustained

hyperexcit-abilitv in the central nervous svstem, wlýich most

likely is involved in determining the intensity and
duration of postoperative pain.

At the beginning of this centurv, Crile (20) wrote
that patients given inhalational anesthesia still need
to be protected from stressful surgical stimuli by
regional anesthesia; otherwise they might suffer

per-sistent central nervous system changes.
Hannington-Kiff (21) has suggested that some patients with

per-sistent pain in the region of previous surgery (despite
the absence of any obvious clinical signs) "might
have had a scar imprinted on the central nervous
system at the time of operation under light gefteral
anesthesia" (21). Our data can provide support for
this point of view.

In conclusion, postoperative pain after inguinal
hemiorrha hy can be significantly decreased if thep I
surgery is performed with local infiltration anesthesia
or spinal anesthesia instead of general anesthesia,
perhaps because neural blockade prevents

nocicep-tive impulses from entering the central nervous
sys-tem during and immediately after surgery and tlýus

suppresses formation of the sustained hvperexcitable

. .......... ---_ -

-----TVEMOY ET AL

10 da"

state in the central nervous system that is responsible

for the maintenance of postoperative pain.

References
1. Chven H, Cialloway DI, holitchell KG. Analgesia by wound
infiltration after surýgicai excision of benign breast lumps. Ann
R Coll Surg Engi 1985;67.-114-5.

2. Bourne MH, Johnson KA. Postoperative pain relief using local
anesthetic instillation. Foot Anide 1986:8LI50-1.

3. Sinclair R, Cassuto J, Hogstrom S, et al. Topical anesthesia
with lidocaine aerosoi in the control of postoperative pain.

Anesthesiology 1988:68:895--901.
4. Kingsnorth AN. Wilesinha SS, Grixti C1. Evaluation of dextran
with local anesthesia for short-stay inguinal henuorthaphy.
Ann R Coll Sur Eagi 1979,61.45&4.

5. Blades B, Ford WB. A method for control of postoperative
pain. Surg Gynaecol Obstet 1950;91.524-6.

6. Lewis DL. Thompson WAL. Reduction of postoperative pain.
Br Med 11953.1.173-4.

7. Thomas DFM. The direct perfusion of surgical wounds with
local anaesthetic solution: an approach to postoperative pains.
Ann R Coll Surg Engl 1983;65:226-9.

8. Huskisson EC. Mmurement otpain. Lancet 1974;ii:1127-31.
9. Snedecor GW. Cochran WB. Statistical methods. 7th ed.
Ames, Iowa: The Iowa State University Press, 1902.15-37.

10. Draper NR, Smith H. Applied regression analyrsis. 2nd ed.
New York: John Wilev, 1980.43--7.

11. Covino BG. Vass"o HG. Local anesthetics. %liectumisms of
action and clinical use. New York. Grime & 

S1 a

-1976.-12- CovinoffC. Clinical pharmacology of local anesthetic agents.
In: Cousins MI, Bridenbaugh PO, eds. Neural blockade. 2d ed.
Philadelphia: JB Lippincott, 1988:111-44.

13. Patel IM, Lanzaiame RI, Williams IS, Mullen BV, Hinshaw JR,
The effect of inciskmW infiltration of bupivacame

hydrochlo-ýý04

p MOW. b: p -c 0.005 conVared
to genwo + Iftwo"WO

f" - ion .0-M

FOI - Page 218 of 245



POSTOPERATIVE PAIN AND ANESTHESIA

ride upon pulmonary functions, atelectasis and narcotic need
following elective cho'iecvstectomv. Surg Gvnecoi Obstet 1983;
137:338-40.

14. Gibbs P, Purushotham A, Auld C. Cuschien R1. Continuous
wound periusion with bupivacaine for postoperative wound
pain. Br I Surg 1988;75:923-4.

13. Woolf C.T. Evidence for a central component of post-inj 
. 
ury pain

hypersensitivity. Nature 1983;306:686-8.
16. Woolf CJ, Wall PD. The brief and the prolonged fascilitatory

effects oi unmvelinated afferent input on the rat spinal card are
independently influenced by peripheral nerve injury.

Neuro-science 1986;i7:1199-206. 
'

17. Cook AJ, Woolf C1, Wall PD, McMahon SB. Expansion of

ANESTH ANALC 33
1990:70:29-35

cutaneous receptive field of dorsal hom neurones following
C-primary afferent fibre input. Nature 1987;323:151-3.

18. Sugimoto T, Takemura A Sakai A. Ishimaru M. Rapid
trans-neuronal destruction following peripheral nerve transection.

Pain 1987;30:385-94.

19. Wall PD. The prevention or postoperative pain. Pain 1988;33:
289-90.

20. Crile GW. The kinetic theorv of shock and its prevention
through anoci-association (shockless operation). Lancet 1913;
ii:7-16.

21. Hannington-Kiff JG. Analgesia during general anesthesia.
Lan-cet 1988;i:1404-5.

IV)el"

FOI - Page 219 of 245



Page 220 redacted for the following reason:
- - - - - - - - - - - - - - - - - - - - -
This page has been removed in accordance with U.S.C. 17 - Copyrights



IL

This material may be protected by
RWIA Jawltal of Skuwy 19M 85,797-799 =pyright Law Me 17 U.S. CadaL

-4apdotnized placebo-controlled trial of local anaesthetic infusion in
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Patients ware asked to Lvinplatc a quostionnain; recording the
in they had M war ft previous 24 h ror each of the 5 days

rdilow * itiep. M woo rocarded w a visual analogue
ýMUAS Pit=ts waft Won asked to record addIdonalanal-..We or

digo$ indu as any Injections given by an emergency
doctor.

Ali patients wore roviowed. In (be outpatient deponment
4 weeb after surgery and the nds I MWEle&

Ariolysis of The restilis was= WIT-6-c-Moon-Wliltney U
mot using MWtab for Windows (Mitwoscift) version 10.2. P<005
was comidored signilleal.

Roults
The patient groups were cximparable in age and sax (7b*

]).Infusion ofhupivacaino for 50 h after operation
sipffl-contly reduced Illo VAS note recordmi tiý patients when

cornparad with place6o and conlrW groups (day 1,
P-O= and 0-011 respec"y; day 2, P-0-012 and
0-037 
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(R* 2). Over the romainting 3days

n:corded pain di crcnees between the groups slowly
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end of the bupw*a=*nc Wiusw*n.,nion was no sigrillIcant diffaence in the an-I--.
raqu i between the groups (7bble 2).. Four pa to
dme a wtnmd InkWon. (ana in group 1, inic in

Table I Age and so dMiribution
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2 24 58(2J -',m,% 22:2
3 23 M .
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Tine after surgery (days)
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Table 2 Analgesic use

Median am of No. of pagento
AWW towels rapiring intrawnwiff

oroup, per day RUWPrda

1 3-9 1
2 3-5 2
3, 4-0 3

grotip 2 and two in group 3). No patient dcvckjpW nerve
antropment or significaut hypoitighesis and all wounds
wore well battled at the 4-wak review.
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delivers ftid reliably at a lized rate. 'Its pump InUMMY1
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!be peak Ph=U lw% of Inipivad 'we, I. 7b= wax no
increase In the incidence of wound infection and no
padent in the stittly had a deep wound infection.
Tbc position of the catheter under the apioneurosix a a

mom effeviva site than subcuta"Cously". No Patient
suftmd an iatroganir. femoral name, bkrk 71ara was no
Kipificalt dMience in ft additional awlipsic use
between the groups. Of the 72 patients in the study, siz
required mdditimW paranteral analgesia, but only one.
after huplvacitina infusion. 

I

1110 use of a pump for ImW anaesthatic wound
=ý,Pon after inguinal hernia repair, Is an dlbWvc

of reducing postoperative pain and is sWisWe for
day uqM.
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(ropivacttine HC1 Injection)
DLSCMON
'lamovil fmMVMM HCI Inlocifical is a numiliff of the ameno, amuse CM of local aramoum
Narapin intections Oro Sandal flat= solubom that contain Me onantaummily pure drug
substance. Sodium Chloride for ispotaboy, told WMK for Injection. Sodium hydroxide a 'mot
lydroctuart: mad may a@ used forplilitiftiftwoot. Thiele soluborts are ationmilgimeo partmeralty.
Naropin contains r

The drug SU6512001 ot a wage crystalline Opel
,illh a chemical form molecular wall at 328.89 end me following
structural formula:
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1,A" AND DEVIVERY MIETA-M"YSI& MODE OF DEUIVERY
oelvervilloode N~ 0409 suovalailmol

n % %
scomar"M Vill Its 58 92 49
vuuwn extil 26 33

127 140
Forams 28 42

1 C- sel 29 15 21 11
11-0.004 vol cuotiocam

0101=1 AdminWraftan In Pasnagent" pajil Mantigirmil
Them want 0 cliftidil Studies Derformea in 382 oationts to evaluate Namoon for oostatiorginve un
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INDICATIONS AND USAGE
iarovin is indicated for me groductlan 91 local or rectorial anesthesia for surgery. for
:O=Demm Dow m-m-MR-i a

---------Surg= An$SMM 1 01 for surgery Including cassireart section: major nerve
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i 
wo ,

Acute Pain Managemmem: fill I colittiffluous infusion or intermittent bolus e.g..
or . tom #MOM

Standard current toldloadi IN* he tonNOd to dttermMe the ICCMM araCelium and

CONTRAINDKATKINS
Naromin is conmandiclaw in cam write a known to Naravin or to any local
anestifew Agent at the Wdu W
WARNINGS
FOR CESAREAN SECTION. THE 5 MGIML 10.5%) NAROPIN SOLUTION IN DOSES UP TO 150 MG
;S RECOMMENDED. AS WITH ALL LOtt ANEtMCS. NAROPIN SHOULD BE ADMINISTERED
iN INCREMENTAL DOSES. SINCE NAR1111114111 SHOW NOT BE INJECTED RAPIDLY IN LARGE

30M SITUATIONS. WHERE A FAST ONSETDOSES. IT IS NOT RECOMMEND OF
OW. PREAW PATIENTS WERE REPORTED

-.0 D 
R=SURGICAL ANESTHSIAIS N

TO HAVE A HIGH RISK RM Kill. CAADIACICIRCULATORY ARREST AND
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t 
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ORM AVAILABILITY OF OXYGEN. OTHER

OMI0 M'
AFTER INSURING THE
RESUSCITATIVE DRUGS. CA 

0' 
RESUSCITATIVE EQUIPMENT. AND THE

PERSONNEL RESOURCES N MAMOMW OF TOXIC MACTIONS AND
RELATED EMERGENCIES (Sao Also ADVERSE REACTIONS and PR ONSI. DELAY IN
PROPER MANQWEN DOSI WM TOXICITY U ON FROM MY CAN
ANOMR ALTERED SENSITIVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS. CARDIAC
ARREST MIX POSSIBIX OM
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OARACERVICAL SL I ETROBUILBAR BLOCK OR SPINAL ANESTHESIA
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NCIENT DAZA TO SUPPORT SUCH USE. INTRAVENOUS

REGIONAL ANESTHESIA IBIER Mom) SHDULD NOT BE PERFORMED DUE TO A LACK OF
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t is essential = asoutow for " or combmwo fluid twitere soploceakii. be gone onor to
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PRECAUTIONS
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.so isee WARNINGS and ADVERSE REACTIONS). The lowest Dosage tnat results in one"
:nostnesia snouia be used to Avoid high plasom levies arid serious adverse effects. Imections
-,iouid be made slow and uncrompeftem. WO team asiouations Percent and during the injection
avoid intravascuiar Injection. When a commuous camor lecinnioule is used. svn Asome unans

ý,rjould also Do Derformic billions am dini am sleaclememsm Injection. During the iammWzon
.T eciourtu ariestriessa. it is fecont hill = a tog CCU at a local ariesmetic wim a fast onim as
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ama anestrome sucn as 3010 40 fM of IMMM a MMMMM to doW an wwM*ml
,atnww* adawmsuzm rft will be =mom WTM A few mmm Dy I" of ow Nock
ý e.g, decreaw sensm of that buttlecks. parems at #in legs. or in the seam cam adisenit
knon jelikii. An intrielow" or suMumad im"im is SW 00=0 illiven it muft of the test
ding am anglethilL The an does 00 may produce a sMm toxii: mactopol, no oft orj 
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Use in Homeed and No& Annie
SMS dosion at facall adessableft 
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- Iloilo the lead and neck Area may prodince Adverse

rtmdMsmwdvninMMWWmvamlarml i oflargerdonaTheillmlin procoom relinore the vOWU cam CM'00. conriMm ro$oraWy
dWsumxWw,=NMVMTMMWWdWMUWSMMW=Ord'P I a owaom
reported. These relociscom may of 01 to MIM= of tne Oft MOM with
revid"Ide *in to the censorial cumbehon. Patients recimim; Iness blocks idea bovs their
circooon add nesponew mormforow am be mmmW observa Rejejuscoon I - 1 1 1 and
;ersonnel for treating adverse reactions should 

Do' 
immediately available. Dosage

iecomeal -NnisooMmoeacmot,seoDOSAGEANDADAINWMTM
Use in Ophdwhnk
, he blue of flandpois Art norboultoor blattlid; for oprithalmic surgery ties not been studied. Until
appinform 1 a garm ties use at Naroput tar sucn suWy a not N=mnout
Infestrinallion icw Pd"
Iffim Appropriate. am= finditad be into... in ativaroce W they mav e)=rwo wromonfly loss
of senimon AM mom acovey m me anismateriam Dan of the body tollowmig PMW I In
ot lumber talented anesmem Also. when aloproonate. the onyincian should discuse; other
in(OMOM Including WoM M the NMM packii OWL

Naroolus should be used with cendbon in pattlents receiving other local inesM$ft or agents
structurally rehined to amide-type it" Anesthetics. since me toxic effects of ftu drugs are
aodOvL

to PWV SOMW micilicithe 00 cylocchrome P4501A is WN00M in me formanon; at 3-hydrai
roomileclune. the maw mmooft Thus agents; likely to as almurestereal conmm** wan
Nxo&rWr ects ano an swomw*nwpovm*mwowo 'Such
,nW=Mnn"teao=MftwOdW=miotmnoobMbvP45MA2 WMWAWinn 
Mon sucn as thooo"fine. imitirimme and vintit pouomýinhibjtars sucit as luvowm and
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-Cmichnim"inniew Mukgm-. hinfill--fir -f F"OV

Long term studies in animals of most local anestnetics. including Nancom. to evansate the
carcrecosom notionjus have M aim conducted.

we* mutiegerm actively was seen in the mouse tympnoma test mutagetincov, was not noted in
:t;e Peter Assam demonstraunit = the won signs at in mv activity in the mom jymptionia
ten were not mandest under diveme in vivo conditions.

Studies; cerformito win morvalcome in ram did not Demonstrate an effect on tertilfty or general
reorneauctive oertartrumce over two generations.
Prognamicy Caft9i III,

erno"nwjw studies in rats ano rabbits aid not snow evioence at arty auvem effects on

*rWW9=m Of eariv, fetal devwomem in rats or rations fhe aoses IM were ==MMV
ioual to 5 am 2.5 finise. resolecoviely. me maxenum recommentlea numan Pass 00 moo Dasea

)n Daily lifetime. Them were no vumnt nem ethical an late few demoomem Parturiton.
.aCUtOL 0 V*b&V Or 9FOW Of IN oftOM In 2 DIrM= and POSMM WAM m rAt At

mu 00 Up to Wommarnmalfir 5 times Me maximum mmnvnM how am WO oni'DW
-meqK In Another sttO with a Ingtoor am, 23 MW4, Ad increased Poo toss wall same ourm; me
first 3 days postpartum. wnicn was conswasired seconam to miciammi am= care due to
'fu A Ift"Im.

here am no aftM and watimmund studies in oWm worm of the effects at libmilem on

SnM be useddurning MmwonriddayNneeo& Mdm not

pfmVAI ft use at Nonow After fM ognopm is conenew or for obstierM or
amom ISSI Labor am Ofeliveryl.

Lailow and Dai
LOCIN aneSMOOM includentil Nartiout. rabidly crass me ciacem and when used for opidurid block
:an cause varving degrees of maternal. fetal and neonatal toxicity (see CLINICAL

PHARMACOLOGY. PHARMACOKINETICS). The incidence and Degree of toxicity deom upon the

PrOCIdUrS Performed. the type an* amount at drug used. and the tocomove at drug
admmagawL Adverse reactions in me oandreffir, him and neonate involve advaM of the

:in= nervious; system. ventreem vascular towano cardiac function.

MaMM Ilivoollension his resum from regional anestnen wan Namom for obsmmm oain
,enet Locad anestism Produce noddelmn ov officarig symainstic rujim. Eltraw the
,atomM " am dosainatung ner on net left side will helo Dram aecreases in blood Dressure.
The imad nm ratio also snoind be injujiltento continuously. and weemic letal momtwM is

Emhm anommesia ties Dean reopirm to artificial; Me "cona stage of labor try removinq the
,arnmers's reflex urge to bear Dom or ov Interfering wwri'motor function. Soontanow vertex

ieiivorv occurred more ireatientiv in Patients receliving Narocift trian in mass receiving
outtracame.

Nurviiiing hwillm

Somoo local amisment drugs am excinem m human milk and caution snould be SOCtM when
Pev are somimstereal to a nutsing woman. The excninjoi roolvacamis or Its momoomes in

.,Tdn MIIK hall not Peen studied. eased on tne mintrouisma concentration ratio in rats. ine
immiam dailv, Goss to a outivilt as som 4% of me omaiven to ine maw. AssuMM9 mat Me
ýiiwolasjma concentration in numans is of me same order. ine lotai Wallin close to wni ine
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:3ov is exposed Ov Orem leedind IS tar tower Utah try exposure in utero in oreqf= women at
-irm isee PRECAUTIONS).
pedicie. 1.156
,4a scecuu studies were connuttgo in atom . until further experience is gained in cruldsen
ioungat man 12 Years. somiggstrahon or Namcm in the 30 group a not recommenow.

ADVERSE REACTIONS
4eactions to NArojoin are charavanstic: of those associated with other amide-type local
Inesingtics. A mairs, capsg at ad" istaccamt to this; group of drugs may be assomm with
excessm ommila levels. which may as cum to overoolings. urmmufw Intigivascuar MMM or
slow Metabolic degradatION.
'he FODOrted adverse everns are derived from controlled clinical trials in the U.S. and other
:oumnes, The reference drug was usually buitivacgune. The studies were conducted using a
4anstV Of DreMeOXMItL SodaM. and SUMCW procedures at varying length. Most adverse
avents reported were Mild and trgnoM 2111111 MAY reflect 111111 Surgical PtOCROUNS. patient
:naractansucs; linciudinif oescisal andror methications administered.
ýOf the 3558 DaU$Otg enrolled in the clinical title. 2404 were excosea to Nartioul. Each patient
,vas counted once tar am tm of adverse ram
1 64 , 1*5%
TmMion. term bra"carma. mm OM*=ft Voinotiong, paresojesia. back can

1 .94 '. i-S%
!ew. neadjacrie. oadL postants"jill comancon urinary hicinbrin. Impoess. orunam 1111110111111.
anenjus. hypertension. tachlicantils. znpoeqjý 0migung. itypoestinam a-est pain. fetal dmmem
nesslingi tactlycantei am IM disilhols. end neonglaill dAMM including laundice. buChypneL

lever. respinism d=W go """
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addition. paderdis M mom NOW for on 111 1 s' native OW or IdW infifthoil are nodded.
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The following 10 inatUdeS all adverse and intercurrent events wnich were recorded in more man
one patient. but occurred at an overall rate Of less than one percent. and were Considered
conically relevant.
41jignisicall sitig Reach= - inle= SIM DOM
CX"liescular System - vaSM" 1111100111. Syncope. POSTLY111 hypotenSion. non-snectific EGG
abnormalities
ýerrqpe Reproductive - poor proaression of labor. utenhe stony

few incommence. tenesmus

,enssu and other oisorldel: - trypoitimmina. majoust. astrienta. accident an(vor injury
Hearing and mwidgjr- onflarial. bearingi
,iguiliffiije analihythm - 110111-SpeCilk IrMyttlinlias. Strial fibrillation

Livdrsw ONVY SY3111111 - laU=Cg
Youmcolsordell-mmowa"ffqn me

wilwiticis"" system - MVWQNL Crimps
,tvoofttypericannum, - ST segment "OL myocaraw intaucticut
1ý8naluji; system - tremor. HOMKI S"CMMe. panels. OvSkineSta. neurcoatilly. vertjqO. coma.
:onvumon: ityprum hylictaft close. Stupor
,;SydWo 0ýýCjltijrr$ - 

q 00. Somnolence. nervousness. amnese. nallucination.

3espirlictry system - Mones. Croncrosoasm. cougning
-kin Okortlers - rash. umcana
irinsin, system oisorm - urinary incominence. urinary tract injection. micluntion disorder
,'ascuAr- deep vein alromme. theams. ouimanarv emoolism
,,,sion - vision acroffnainies

ýar the indication eciourai anestrim tot surgery. me 15 most common swam evems were
^OMMM between different ConcaMFXM of Narooll Ong MWdCIML labill 2 is basm on it=
'ram trials in the U.S. and other countim waste stardithic was low 1 r as In egiourai
anesthetic for surgery.

Tah6 L Cý fiviiiiia dviilwiiiii AdmMuNamil,

5 asiont. 7.5 N(JOL Igo"it. g" 10L 1.500
%tow no= tow 116M toostaiewto 110M 1OW 44
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99 138.71 :46 (4021 113 (54.6) 91 f38.0189 (51-1)
34 (13.31 6a (22.91 41 r17.4)35 120.71
29 111.31 so (19.5140 (19.M 32 03.61 25 (114.411

DNX=M Is (7.0) 23 (771 34 (16,4)21 (8.91 23 03M
vorman 18 (7.01 33 111.1)23 111-11 19 (8.11 14 JS.1111'

1"djachip 12 (4.71 20 (sm is (77) 13 (5,5119 (5-2)
I inow 8 (3.1) 5 (1.71 18 (8.71 11 (4.71
Qum 6 (2.31 1 (2.4) a (2.9) 4 (1.71 3 (1.71
unnary

5 (2.01 8 (2.7110 (4-8) 10 (4.21
owaý 5 (ZO1 10 (3.4) 5 (L4) 7 (3.111
rwwm 14 (4.7) 3 (1.41 7 (4.01

using ciatat from the same stmies. the number I%) of aspects experiencing trypotainsion is
distalayed by patient age. drug and concentram in Table 4. In Table 3. the advense events for
Radjoism are onlesen down by George.
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33 -8.11 7 14.8)
Close 18 (4A) 5 (1.4)
tevill, is (4.01 3
orurma 16 4.111) 1
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Sysminic Reactions
The most commonly encounterea'scuto adverse experiences that demand immed
coulasumeasim are reatto to triallcerms; nervous System and triecarcionsictur system. TI
aawarse experiences are generally doje_ý and due to high came levels which may result I
overaosaqL rapid aostination from i me injection Sao, aimplusnew tolerance or train animeall
ritnivascular inwinn at the WA aneMij: solution, in addition to svstenuc aose4eMd to
unintinUM Stioara=oult injection at druanunna me wienaeo awarmance of fulaw cold

in ur
tone

ýR[Rff !luybýlur WIXOM"` uIrTing 3nim. way UU111"Ibil 11julyluim 1W.-

ThM 3M Cn2=W= by OXC" 111111311of deDMUM Restlessness. anpoetir d'UMM annillus.
OIUMld vm= Of INIMrs may Occur pospory 

proceedd, 
to conlýl$WM'liowom emmaint

may be nnmm or aosem wdft deal A maidutgwn at in awn noscoon.
This OW QtuC* 00 10iftO by drowsiness merging into incioneVannins and -NOMY VMW
Other central nervous system effects may as nauseL vommnq. cruills. and constriction at the
PupiL
The MoCIGM of COmfu== associated with the I= at local anestretics VM WO IN MUM of

and the total dose atimmortem. in a survey at stum at adult= &nO$DNM oven:
toxicay proo ing to COMFIRSicat occurred in aopronmaully GA percent Of INN Emmm
admm0n=L

Sysftm Reacilkim
High doses or unintentional intrava'scquir miection may lead to high plam levels and related
aeoresopm of the mvmrowm. a rdis: ounbut. hean blocit. hypojansjjmý orativicaroia.
.,emncuw armvtnmmL includinq=11tactivearom 060 ventriounur fiblillatiol. and atespaiv

camos: arrest. iSee WARNING& PRECAUTIONS. and OVERDOSAGE secuore.j
ANwqk Asaakwo
Alloggi: type reactions are rare Ono may occur as a result of sereftiviti; to me local anesthetIc
ý see WARNINGS). These reactions are citaractenzeri by signs sucit at'uniCaM OnMM. ervmerm.
angtoneuratic edema i including larvitgeat eaemai. tacitycartha. sneezingi, nauSOL vomfflna.
jizziness. syncope. excessive sweating. elevated temoirature. and aossiolir. angolninaClaid
sviticanamirlov onciuaing Severerfivoorterejoull. f;(OSS Sensitivity among Memom Of trie

amlae-ýme local anesthetic aroijo has Deen reported. The usenuness at screening tor sormom has not
,een cenminverv estaousneo.
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NWA*i"k ROGaMM
-is siction'142 of so" till, A 10 m reactions associated wit" the use of lacall anmem may, as
,eiaw to me tow am and toncidualm at Wa argesmoblic almunisharell ano are am deosimilt
joan me particular orm; use& me rate at admmormn am me onywcal; status at me patent.
many at mesa cournum mair as ratified to 100 mism" tgmluw& wim or without a
comhoutim marn this drug.
During summ sibidwal bk-a omwnom at the swurxmm am by
tile pla" 0 1, or nossollif raw oc= so" offiecis may dualism oartwiv on me amount:
of drull aal.lonstm AN OWO effects Of a dft MMM.
Then WSWVMM May 11110611 at va" magimuffle Imcks" high or total scarm
!)locKI, ftypowam 10 9010 111116111t. Wmy,.Nmm. loss of blow am bowel COM
ilecal and urinary uicomonencsý and loss at oirgiM Un=O and $I= function. Sign am
symommis at suWaimnoul black "a* atut wM 2-3 minutes of infactow Doses; ol 15 and
22.5 Ing of kamout resulted in sensai a IMIN as TS and T4. rescoctwelv. Sensory analgesia

to thal TIO WM in 10-13 minutessmrted in in$ Sachs 0 -3 AM
and 1115ted for approximately 2 hours. her Osumi last effects following unintentional
suporsennoid administration during a 00, may include persistent anestnesta.
ilanowsla, Woulsifiess. olmoviols at re andlossulso"mcfaccorm 21101whicif
may have slow. incamilift or noiUM am meassipliss. meningisnalls. slowing of
laW increased mcidian of I N r N polls". or crulasi wit offifift due to Dam an nenifis
train loss at cefoomspinal Hold hm bison repoW Iseet DOSAGE AND ADMINISTRATION
discussom at Linguist EpIdund ft*). A No Wool is cluoussralld trf p8n1ylWS of Me arms, loss

OVLVX)SAGE
Acute omffoencm from " an$dWm Us 0enomily miad to high PW= oft encountered
ounnif menuismic use at kmW N ' 

0: 1 or to u 
' 

I sudisfacirread or musystocidar offection
of local inaMeN WO 

ýr = 
PBOONS. WARNINGL ant! PRIMAIJITIONS.)i6l 

I 
i''111, 

ý MN Nd"
The practitioner should be famidiff wo obootsia munnoorary, textboolas the addriets me
management of " armOM IMMQKMK 

I 
No WOW intioninuffixon a hooloolue on me tresimmin

of overadsm with maimam: trannow be FlVWUWM and supiporove. Therapy with
Noncom should be discommoft
The first consideration a Drevetmon. beat occomolished by incremental Injection of Noroom.
,annut and constarift monitoring of carakfvs_ýWwanai fiesoramintas signs ano me painent-s state
)i consciousness attar socn kicas arooM mloccon and during continuous infusion. At the first
s;gn at change. oxygen should be aammoderso.
- he first slao in the manakIement at sysum toxic reactions. as was as unaervermamion or atineal
i us to unintantionat sultairacarm mom 01L dmo solution. consists at immediate sumn to me
establishment and =nwmm at a of= ifirevoir am etkictivie assism of controlled vonmmn
'NIIIII 100% Oxygen WO !a dlb"fY SYS"ý CAMIO Of garnishing Immediate COSMe airway
pressure by mask, This may vem cadvidshow If they, him no surtudy accomm.
if necess", M =0 to colow . I knurwakus barbiturates. anticaffinallant agems. Or
muscle moo= sfuld only be iMMMOoft by those liumfifur with their mu. Immeoutely after
the Wout" at dam "nomy moom the somiw at the ceculot= Wool be Midlevel.
Supporm mosorm at dMAWY dW"M maY row Onns=m of intravenom fluids.
and. Wn" goompfun. a vmrmw dmm bv me clinical sumn 4SLICII as ep"Wrle or
epiroca" to a== .Yý_ comm'900 ifirces.
The mean douges at roamoicame araducing seizures. otter intravenous infusion in gags,
noinionagnant and oregram siew were 4.0, 6.1 and 5.9 mog, resnecovely. These aoses were
a=CMO with OW AMW IM Dloolus all"Mrsideam at 11.4. 4.3 and 5.0 agmil- respectively.
I n rn. the Wo is If and 12 MW" by in$ intravionous; Must for main and females Olsibecumlit.
in human volunteers given inthivanous NaMom. the man M3XIMUM tolerated total and free
arterof olasmai commaidons were 4.3 and 0.6 uwmL rssoecuvslvý a wnacn time made= CNS
symptoms imuscia r*10091 were noted.

data from oamm experemitimil " MOM Induced convulsion demonstrated radio
ievoklomem of hymat. nlypoicanka and iscialaw within a mintme at me onset at convinitsions.
71hen ocangivaloons; suggest 00 urged COW, $n=NMCUMMM#omomonaregraw
iemaseo during local mesa= coii*W am ismormize me unomm at immediate and
ýrteflqval varm"off wrifteovigim femiciff Ovirov"camsocarmL
fdmftnvlsenecummomtm.mp.NNA otaomairwavordomiMeoventitatorvsioDort
assisted or controlled) is indcM OftOOOMW MMOM. employing drugs and techniques
gamma to the disluclon. nor ad "ham shat wo sidm;aWnmon of ot"Ifill by mask.
The$UondMWISUXWMMiMOiAWN AligMteMoot=M-=Wco=mmn

oraftyciaran following regional 0100L #WMM should be maintamoul in the left lateral
aacumus; comen 0 Pon" or of me am off ft ores: Maws Shaped to
accoffifilishoid. Ratio WE"Imay taks longer than resusicamilon at

non-proonant osom Imp clas*dw 
01 

0 met C, may ad eneffective. Rapid delivery at the
(etus may imp"" the map= to rouguiclabile omwtL
DOSAGE AND A0lMWWMA0*
The rapid inescilion of a 40 von at 100 onaRsM Woods Should be twoo and fractional
(incromentoul, don Should ithears; as The smilim don and concenimmon raquir8d to
produce no dam mug shoombe
The dose at any local umsdft IdMft$WW von with the ansimnew orocausire. the area to be
ans , , .1, j me vitsmaighi, of to oft 00 numpair of man" selinkings to be two. the
depall of ansoftwom am degrow of moacip mobaskas mowed. me duration at areeldrousat pound.
indWO folefforics. and ft 61VOW WOW at Me OMM Patients in door gemat cmdmn
Jus to aging or other comphomfoong taiduars such as falft or complete man candoction oloce.
advanced liver disem or severe neetal layshocom moulde soviciall attention slimougn regional
anowlesia a frequently indicated in on 1,11 1 To reduce me risk at poulnufaliv serious adverse
reacam. anwim Should be man to 000 we amin-S corldraw fietone mamr DIWAS are
oe"ormea. and the dosage solid be smu*d 80""IY.
Use an adequate leg dose 13-5 mL of a stfort acting local anesthetic solution containing
ammonmesonorminducwnotco nit' block. This test dose should to repeated dtfis tamenif is
moveo in sucn a fashion as to lim mso* me emourai cameter. Allow alleaulate time for onset
of anamesia following atimentstration at ism sea dose.
Parenserail drug products anousid be offabaculd visuaw for camiculate moor and discoloration anor
!0 adMI"MMOO. whenever solution and compiler Permit. Solutions wmen are discolored or
NIIICM Contain particulate manor should not be administered. For saactfic tectimaties ano
2roceaum. rotor to standard comemom textbooks.
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2 - MON 4M of 21 ing ear ww was amemmea w =mmxw Nmion or cy milerneriat memo awasi

Wall OMMY liffle of 5.5 hours.
3 - CWNMW OM uo 0 no m; or Alanew ow 24 hikes far somminew am mragetriew saw am leem

taigim 0 930L
The dossis; In the 00 am thoss cortaxotimid to as necessary to produce a succoolifild black ano
should be regarded as quidellmes for use in adults. Individual variations in onsat And duration
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E] MARCAINF
Bupivacaine Hydrochloride Injection, USPMARCAINEO
With Epinephrine 1:200,000 (as bitartrate)
Bupivacaine Hydrochloride and Epinephrine Injection, USP

DESCRIPTION
Bupivacaine hydrochloride is 2-Piparidinecarboxamide, I -butyl-oV-ý2,6-dimethyiphenyi)-, manohydrochloride, monohydrate,
a white crystalline powder that is freely soluble in 95 percent ethanol, soluble in water, and slightly soluble in chloroform
or acetone. It has the following structural formula:

C

N
GONH HCl - HO

CH,

Epinephrine is (-)-3,4-Dihydroxy-a-[(methylamino)methyl] benzyl alcohol. It has the following structural formula:

9H

HO 6-CH,NHCH,

HO H

MARCAINE is available in sterile isatonic solutions with and without epinephrine ias bitartrate) 1:200,000 for injection via
local infiltration, peripheral nerve block, and caudal and lumbar epidural blacks. Solutions of MARCAINE may be
autoclaved if they do not contain epinephrine. Solutions are clear and colorless.

Elupivacaine is related chemically and pharmacologically to the aminoacyl local anesthetics. It is a homoloque of
mepivacaine and is chemically related to liclocame. All three of these anesthetics contain an amide linkage between the
aromatic nucleus and the amino, or piperidine group. They differ in this respect from the procaine-type local anesthetics,
which have an aster linkage.

MARCAINE-Sterile isotanic solutions containing sodium chloride. In multiple-close vials, each ml. also contains 1 mg
methoparabon as antiseptic preservative. The pH ofthese solutions is adjusted to between 4 and 6.5 with sodium hydroxide
or hydrochloric acid.

MARC41NE with epinephrine 1.2W,0001as bftartrateý-Sterile isotanic solutions containing sodium chloride. Each ml.
contains bupivacame hydrochloride and 0.0091 mg epinephrine bitartrate, with 0.5 ling sodium metabisuffite, 0.001 ml.
mortathioglyceroi, and 2 mg ascorbic acid as antioxidants, 0.0017 mL 60% sodium lactate buffer, and 0.1'mg edetate calcium
disiodium as stabilizer. In multiple-close vials, each mL also contains I mg me"paraben as antiseptic preservative. The pH of
these solutions is adjusted to between U and 4.5 with sodium hydroxide or hydrochloric acid. The specific gravity of MARCAINE
0.5% with epinephrine 1:200,000 las bitartratel at 25* C is 1.008 and at 37* C is 1.008.

CLINICAL PHARK4COLOGY
Local anesthetics block the generation and the conduction of nerve impulses, presumably by increasing the threshold for
electrical excitation in the nerve, by slowing the propagation of the nerve impulse, and by reducing the rate of rise of the
action potential. In general, the progression of anesthesia is related to the diameter, myelination, and conduction velocity
of affected nerve fibers. Clinically, the order of loss of nerve function is as follows: III pain, f21 temperature, (3) touch,
(41 propriocepilion, and 0) skeletal muscle tone.

Systemic absorption of local anesthetics produces effects on the cardiovascular and central nervous systems JCNS). At
blood concentrations achieved with normal therapeutic doses, changes in cardiac conduction, excitability, refractonness,
contractl* and peripheral vascular resistance are minimal. However, toxic blood concentrations depress cardiac conduction
and excitability, which may lead to atriciventricular black, ventricular arrhythmias, and cardiac arrest sometimes resuiting in
fatalitie& in addition, myocardial contractility is depressed and peripheral vasodilation occurs, leading to decreased cardiac
output and arterial blood pressure. Recent clinical reports and animal research suggest that these cardiovascular changes are
more Relyto occur after unintended intravascuiar injection of bupivacaine. Therefore, incremental dosing is necessary.

Following systemic absorption, local anesthetics can produce central nervous system stimulation, depression, or both.
Apparent central stimulation is manifested as restlessness, tremors and shivering progressing to convulsions, followed by
depression and come progressing ultimately to respiratory arrest. However, the local anesthetics have A primary depressant
effect on the medulla and on higher centers. The depressed stage may occur without a prior excited state.

Pharmacoldnetics: The rate of systemic absorption of local anesthetics is dependent upon the total dose and
concentration of drug administered, the route of administration, the vascularity of the administration she, and the presence
or absence of epinephrine in the anesthetic soluition. A dilute concentration of epinephrine (1:200,11M or 5 mcg/mLI usually
reduces the rate of absorption and peak plasma concentration of MARCAINE, permitting the use of moderately larger total
doses and sometimes prolonging the duration of action.

The onset of action with MARCAINE is rapid and anesthesia is long lasting. The duration of anesthesia is significantly longer
with MARCAINE than with any other commonly used local anesthetic. It has also been noted that there is a,period of analgesia
that persists after the return of sensation, during which time the need for strong analgesics is reduced.

The onset of action following dental injections is usually 2 to 10 minutes and anesthesia may lost two or three times
longer than liclocaine and mepivacaine for dental use, in many patients up to 7 hours. The duration of anesthetic effect is
prolonged by the addition of epinephrine 1:200,DOO.

Local anesthetics are bound to plasma proteins in varying degrees. Generally, the lower the plasma concentration of
drug the higher the percentage of drug bound to plasma proteins.

Local anesthetics appear to cross the placenta by passive diffusion. The rate and degree of diffusion is governed by Ill the
degree of plasma protein binding, (2) the degree ofionization, and (3) the degree of lipid solubility. FetaU matemat ratios Of local
anesthetics appear to be inversely related to the degree of plasma protein binding, because only the free, unbound drug is
available for placental transfer. MARCAINEwith a high protein binding capacity (95%1 has a low fetaUmatBinai ratio (0.2 to 0.4).
The extent of placental transfer is also determined by the degree of ionization and lipid solubility of the drug. Upid soluble,
nonionized drugs readily enter the fetal blood from the maternal circulation.

Depending upon the route of administration, local anesthetics are distributed to some extent to all body tissues, with
high concentrations found in highly perfused organs such as the liver, lungs, heart and brain.

Pharmacokinetc studies on the plasma profile of MARCAINE after direct intravenous injecti 
. 
on suggest a

three-compartment open model. The firsi compartment is represented by the rapid intravascular distribution of the drug. The
second compartment represents the equilibration of the drug throughout the highly perfused organs such as the brain,
myocardium, lungs, kidneys, and liver. The third compartment reoresents an equilibration of the drug with poorly perfused
tissues, such as muscle and tat The elimination of drug from tissue distribution depends largely upon the ability of binding
sites in the circuistion to carry it to the liver where it is metabolized.

After injection of MARCAINE far caudal. epidurai, or peripheral nerve block in man, peak levels of buuivacaine in the
blood are reached in 30 to 45 minutes, followed bv a decline to insignificant levels during the next three to six nours.
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Various pharmacokmetic parameters of the local anesthetics can be significantly altered by the presence of hepatic or
renal disease, addition of epinephrine, factors affecting urinary pH, renal blood how, the route of drug administration, and
the age of the patient The half-life of MARCAINE in adults is 17 hours and in neonates 8.1 hours.

Amide-type local anesthetics such as MARCAINE are metabolized primarily in the liver via conjugation with glucuranic
acid. Patents with hepatic disease, especially those with severe hepatic disease, may be more susceptible to the potential
toxicifies of the amide-type local anesthetics. Pipecoloxyfidine is the major metabolite of MARCAINE.

The kidney is the main excretory organ for most local anesthetics and their metabolites. Urinary excretion is affected
by urinary pertusion and factors affecting urinary pH. Only 6% of buipivacame is excreted unchanged in the urine.

When administered in recommended doses and concentrations, MARCAINE does not ordinarily produce irritation or
tissue damage and does not cause methemoglobinemia.

INVICA17ONS AND USAGE
MARCAINE is indicated for the production of local or regional anesthesia or analgesia for surgery, dental and oral surgery
procedures, diagnostic and therapeutic procedures, and for obstetrical procedures. Only the 0.25% and 0.5%
concentrations are indicated for obstetrical anesthesia. (See WARNINGS.)

Experience with nonobstethcai surgical procedures in pregnant patents is not sufficient to recommend use of 0.75%
concentration of MARCAINE in these patents.

MARCAINE is not recommended for intravenous regional anesthesia (Bier Block). See WARNINGS.

The routes of administration and indicated MARCAINE concentrations are:
" local infiltration 0.25%
" peripheral nerve block 0.25% and 0.5%
" reprobulbar block 0.75%
" sympathetic block 0.25%
" lumbar epidural 0.25%, 0.5%, and 0.75% (0.75% not for obstetrical anesthesia)
" caudal 0.25% and 0.5%
" epidural test dose 0.5% with epinephrine 1:200,000
" dental blocks 0.5% with epinephrine 1:200,000
JSee DOSAGE AND ADMINISTRATION far additional information.)

Standard textbooks should be consulted to determine the accepted procedures and techniques for the administration
of MARCAINE.

MARCAINE is contraindicated in obstetrical paracervical block anesthesia. Its use in this technique has resulted in fetai
bradycardia and death.

MARCAINE is contraindicated in parents with a known hypersensickrity to it or to any local anesthetic agent of the
amide-type or to other components of MARCAINE solutions.

WARNINGS

THE 0.75% CONCENTRATION OF MARCAINE IS NOT RECOMMENDED FOR OBSTETRICAL ANESTHESIA.
THEME HAVE PEEN REPORTS OF CARIXAC ARREST WITH DFIFIICUI.T RESUSCITATION OR DEATH DURING USE OF
MARCAINE FOR EPIDURALANESTHESIA IN OBSTETRICAL PATIENTS. IN MOST CASES, THIS HAS FOLLOWED USE OF
THE 0.75% CONCENTRATION. RESUSCITATION HAS BEEN DIFFICULT OR IMPOSSIBLE DESPITE APPARENTLY
ADEGUATE PREPARATION AND APPROPRIATE MANAGEMENT. CARDIAC ARREST HAS OCCURRED AFTER
CONVULSIONS RESULTING FROM SYSTEMIC TOXICITY, PRESUMABLY FOLLOWING UNINTENTIONAL
INTRAVASCULAR INJECTION. THE 0.75% CONCENTRATION SHOULD BE RESERVED FOR SURGICAL PROCEDURES
WHERE A HIGH DEGREE OF MUSCLE RELAXATION AND PROLONGED EFFECT ARE NECESSARY.

LOCAL ANESTHETICS SHOULD ONLY BE EMPLOYED BY CLINICIANS WHO ARE WELL VERSED IN DIAGNOSIS AND
MANAGEMENT OF OO$E-RELATED TOXICITY AND OTHER ACUTE EMERGENCIES WHICH MIGHT ARISE FROM THE BLOCK
TO BE EMPLOYED, AND THEN ONLY AFTER INSURING THE IMMEDIATE AVAILABILITY OF OXYGEN, OTHER
RESUSCITATIVE DRUGS, CARDIOPULMONARY RESUSCITATIVE EQUIPMENT AND THE PERSONNEL RESOURCES NEEDED
FOR PROPER MANAGEMENT OF TOXIC REACTIONS AND RELATED EMERGENCIES. ISse also ADVERSE REACTIONS,
PRECAUTIONS, and OVEROOSAGE.) DELAY IN PROPER MANAGEMENT OF DOSE-RELATED TOXICITY, UNDERVENTILATION
FROM ANY CAUSE, ANDIOR ALTERED SENSITIVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS, CARDIAC ARREST
AND, POSSIBLY, DEATH.

Local anesthetic solutions containing antimicrobial preservatives, i.e., those-supplied in multiple-dose vials, should not
be used for epidural or caudal anesthesia because safety has not been established with regard to intrathecal injection,
either intentionally or unintentionally, of such preservatives.

I It is essential that aspiration for blood or cerebrospinal fluid (where applicable) be done prior to injecting any local
anesthetic, both the original dose and all subsequent doses, to avoid intravascular or subarachnoid injection. However, a
negative aspiration does not ensure against an intravascular or subarachnoid injection.

MARCAINE with epinephrine 1:200,000 or other valopressors should not be used concomitantly with ergot-type
oxytocic drugs, because a severe persistent hypertension may occur. Likewise, solutions of MARCAINE containing a
vasoconstrictor, such as epinephrine, should be used with extreme caution in patients receiving monoamineoxidase
inhibitors (MAOI) or antidepressants of the triptyline or imipramine types, because severe orolonged hypertension may
result

Until further experience is gained in pediatric patents younger than 12 years, administration of MARCAINE in this age
group is not recommended.

Mixing or the prior or intercurrent use of any other local anesthetic with MARCAINE cannot be recommended because
of insufficient data on the clinical use of such mixtures.
Tliers have been reports of cardiac arrest and death during the use of MARCAINE for intravenous regional anesthesia
Oar BlackI. Information on safe dosages and techniques of administration of MARCAINE in this procedure is lacking.
Therefore, MARCAINE is not recommended for use in this technique.

MARC41NE with, epinephrine 1:200,000 contains sodium metabisulfite, a sulfite that may cause allergic-tVpe reactions
including ansphylactic symptoms and life-threatening or less severe asthmatic episodes in certain susceptible people. The
overall prevalence of sulfite sensitivity in the general paouiation is unknown and probably low. Sulfite senisitivitv is seen
more frequently in asthmatic then in nonasthmatic people. Single-dose ampuls and single-dose vials of MARCAINEwithout
epinephrine do not contain sodium metabisulfite.

PRECAUTIONS
General: The safety and effectiveness of local anesthetics depend on proper dosage, correcittechnique, adequate precautions,
and readiness for emergencies. Resuscitative equipment oxygen, and other resuscitative drugs should be available for
immediate use. (See WARNINGS, ADVERSE REACTIONS, add OVERDOSAGE) During major regional nerve blocks, the patent
should have lVfluids running via an indwelling catheterto assure a functioning intravenous pathway. The lowest dosage of local
anesthetic that results in effective anesthesia should be used to avoid high plasma levels and serious adverse'effects. The rapid
injection of a large volume of local anesthetic solution should be avoided and fractional lincremental) doses should be used
when feasible.
Epidural Anesthesia: During epidural administration of MARCAINE, 0.5% and 0.75% solutions should be administered in
incremental doses of 3 mL to 5 mL with sufficient time between doses to detect toxic manifestations of unintentional
iftavascular or intrathecal injection. Injections should be made slowly, with frequent aspirations before and during the
injection to avoid intravascuiar injection, Syringe aspirations should also be performed before and during each
supplemental injection in continuous tintermittentl catheter techniques. An intravascuiar injection is still possible even if
aspirations for blood are negative.

During the administration of epidural anesthesia, it is recommended that a test dose be administered initially and the
effects monitored before the full dose is given. When using a "continuous' catheter technique, test doses should be civen
prior to both the original and all reinforcing doses, because plastic tubing in the eptaural space can miarate into a uicod

2
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vessel or through the dura. When clinical conditions permit the test dose should contain epinephrine I 10 mcg to 15 mcg
has been suggested) to serve as a warning at unimendedintravascular injection. It injected into a blood vessel, this amount

of epinephrine is likely to produce a transient "opinaphrine 
response" 

within 45 seconds, consisting of an increase in heart

rate andlor systolic blood pressure, circumoral pallor, palpitations, and nervousness in the unsedated patent The sedated

patent may exhibit only a pulse rate increase of 20 or more beats per minute for 15 or more seconds. Therefore, following
the test dose, the heart rate should be monitored for a heart rate increase. Patents on bete-biockers may riot manifest

changes in heart rate, but blood pressure monitoring can detect a transient rise in systolic blood pressure. The test dose

should also contain 10 mg to 15 ing of MARCAINE or an equivalent amount of another local anesthetic to detect an

unintended intrathecal administration. This will be evidenced within a few minutes by signs of spinal block (e.g., decreased

sensation of the buttocks, paresis of the legs, or, in the sedated patient, absent knee jerk). The Test Dose formulation of

MARCAINE contains Iý mg of bupivaceine and 15 mcg of epinephrine in a volume of 3 mL An intravescular or

suberachnoid injection is still possible even if results of the test dose are negative. The test dose itself may produce a
systemic toxic reaction, high spinai or epinephrine-induced cardiovascular effects.

Injection of repeated doses of local anesthetics may cause significant increases in plasma levels with each repeated

dose due to slow accumulation ofthe drug or its metabolites, orto slow metabolic degradation. Tolerance to elevated blood

levels varies with the status of the patent Debilitated, elderly patients and acutely ill patients should be given reduced

doses commensurate with their age and physical statu& Local anesthetics should also be used with caution in patients

with hypotension or heartblock.
Careful and constant monitoring of cardiovascular and respiratory (adequacy of ventilatioril vital signs and the patients

state of consciousness should be performed after each local anesthetic injection. It should be kept in mind at such times
that restlessness, anxie% incoherent speech, lightheadedness. numbness and tingling of the mouth and lips, metallic

legs, linnitus, li,,ine,s, blurred vision, tremors, twitching, depression, or drowsiness may be early Warning signs of

central nervous system toxicity.
Local anesthetic solutions containing a vasoconstrictor should be used cautiously and in carefully restricted quantities in
areas of the body supplied by eno arteries or having othervvise compromised blood supply such as digits, nose, external

ear, or penis. Patents with hypertensive vascular disease may exhibit exaggerated vasoconstrictor response. Ischemic

injury or necrosis may result
Because amida-local anesthetics such as MARCAINE are metabolized by the liver, these drugs, especially repeat

doses, should be used cautiously in patents with hepatic disease. Patents with severe hepatic disease, because of their
inability to metabolize local anesthetics normally, are at a greater risk of developing toxic plasma concentrations. Local
anesthetics should also be used with caution in patients with impaired cardiovascular function because they may be less

able to compensate for functional changes associated with the prolongation of AV conduction produced by these drugs.
Serious dose-related cardiac arrhythmies may occur if preparations containing a vasoconstictor such as epinephrine

are employed in patients during or following the administration of potent inhalation anesthetics. In deciding whether to use
these products concurrently in the same patient the combined action of both agents upon the myocardium, the
concentration and volume of vasoconstrictor used, and the time since injection, when applicable, should be taken into
account

Many drugs used during the conduct of anesthesia are considered potential triggering agents for familial malignant

hyperthermia. Because it is not known whether amide-type local anesthetics may trigger this reaction and because the

need for supplemental general anesthesia cannot be predicted in advance, it is suggested that a standard protocol for

management should be available. Early unexplained signs of tachycardis, tachypnea, labile blood pressure, and metabolic

I cidosis may precede temperature elevation. Successful outcome is dependent on early diagnosis, prompt discontinuance

of the suspect triggering agent(s) and prompt institution of treatment including oxygen therapy, indicated supportive

measures and dantrolene. (Consult clantrolene sodium intravenous package insert before using.)

Use in Head and Neck Area: Small doses of local anesthetics injected into the head and neck area, including retrobulbar,
dental, and stellate ganglion blocks, may produce adverse reactions similar to systemic toxicity seen with unintentional

intravascular injections of larger doses. The injection procedures require the utmost care. Confusion, convulsions,

respiratory depression, and/or respiratory arrest and cardiovascular stimulation or depression have been reported. These
reactions may be due to intre-arteriai injection of the local anesthetic with retrograde flow to the cerebral circulation. They

may al o be due to puncture of the durall sheath of the optic nerve during retrobulbar block with diffusion of any local
anesth:tic along the subdurai space to the midbrain. Patients receiving these blocks should have their circulation and
respiration monitored and be constantly observed. Resuscitative equipment and personnel for treating adverse reactions
should be immediately available. Dosage recommendations should not be exceeded. (See DOSAGE AND

ADMINISTRATION.)

Use in Ophthalmic Surgery. Clinicians who perform retrobulbar blacks should be aware that there have been reports of

respiratory arrest following local anesthetic injection. Prior to retrobuibar block, as 
vvý 
ith all other regional proc adores, the

immediate availability of equipment drugs, and, personnel to manage respiratory arrest or depression, convulsions, and
cardiac stimulation or depression should be assured (see also WARNINGS and Use In Head and Neck Area, aboveI. As

with other anesthetic procedures, patients should be constantly monitored following ophthalmic blocks for signs of these
adverse reactions, which may occur following relatively low total doses.

A concentration of 0.75% buirivacaine is indicated for retrobulbar block; however, this concentration is not indicated for

% 
other peripheral nerve block inciudingthe facial nerve, and not indicated for local infiltration, including the conjunctiva (see

IN ICATIONS and PRECAUTIONS, Generail. Mixing MARCAINE with other local anesthetics is not recommended because
of insufficient data on the clinical use of such mixtures.

When MARCAINE 0.75% is used for retrobulbar block, complete corneal anesthesia usually precedes onset of clinically
acceptable external ocular muscle akinesia. Therefore, presence of akinesis rather than anesthesia alone should
determine readiness of the patient for surgery.

Use in Dentistry: Because of the long duration of anesthesia, when MARCAINE 0.5% with epinephrine is used for dental
injections, patients should be cautioned about the possibility of inadvertent trauma to tongue, lips, and buccal mucosa and

advised not to chew solid foods or test the anesthetized area by biting or probing.

Infinnination for Patients: When appropriate, patients should be informed in advance that they may experience temporary
loss of sensation and motor activity, usually in the lower half of the body, following proper administration of caudal or
epidural anesthesia. Also, when appropriate, the physician should discuss other information including adversei reactions
in the package insert of MARCAINE.

Patients receiving dental injections of MARCAINE should be cautioned not to chew solid foods or test the anesthetized
area by biting or probing until anesthesia has worn off (up to 7 hoursi.

Clinically Significant Drug Intorecitions: The administration of local anesthetic solutions containing epinephrine or
riturepinephrins to patients receiving monoamine oxidase inhibitors or tricyclic antidepressants may produce severe,
prolonged hypertension. Concurrent use of these agents should generally be avoided. In situations when concurrent
therapy is necessary, careful pa dent monitoring is essential.

Concurrent administration of vasopressor drugs and of argot-type OXYtDCic drugs may cause severe, persistent
hypertension or cerebrovascular accidents.

Phanothiazines and butyrophimones may reduce or reverse the pressor effect of epinephrine.

Caminogenesis. Mutageniftis, Impairment of Fertil* Long-term studies in animals of most local anesthetics including
bupivacaine to evaluate the carcinogenic potential have not been conducted. Mutagenic potential or the effect on fertility
has not been determined. There is no evidence from human data that MARCAINE may be carcinogenic or mutagenic or
that it impairs fertility.

Pregnancy Categoiry C: Decreased pup survival in rats and an embrVocidal effect in rabbits have been observed when
bupivacame hydrochloride was administered to these species in doses comparable to nine and five times respectively the
maximum recommended daily human dose (400 mg). There are no adequate and weil-controlled studies in pregnant women of
the effect of bUDiVacaine on the developing fetus. Bupivacame hydrochloride should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus. This does not exclude the use of MARCAINE at term for obstetrical
anesthesia or analgesia. iSee Labor and Delivery.1
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Labor and Defiverr SEE BOXED WARNING REGARDING OBSTETRICAL USE OF 0.75% MARCAINE
MARCAINE is convaindicated for obstetrical paracervical block anesthesia.

Local anesthetics rapidly cross the placenta, and when used for eoidural, caudal, or pudendai block anesthesia, can
cause varying degrees at maternal. fetal, and neonatal toxicity. (See Pharmacokinedes in CLINICAL PHARMACOLOGY) The
incidence and degree of toxicity depend upon the procedure performed, the W and amount at drug used, and the technique
of drug administration. Adverse reactions in the partutient, fews, and neonate involve afterations ofthe central nervous system,
peripheral vascular tons, and cardiac function.

Maternal hypotension has resulted from regional anesthesia. Local anesthetics produce vasodilation by blocking
sympathetic nerves. Elevating the patents logs and positioning her on her left side will help prevent decreases in blood
pressure. The total heart rate also should be monitored continuously and electronic fetal monitoring is highly advisable.

Epidural, caudal, or pudendal anesthesia may alter the forces of parturition through changes in uterine contractility or
maternal expulsive efforts. Epidural anesthesia has been reported to prolong the second stage at labor by removing the
parturienfis reflex urge to bear down or by interfering with motor function. The use of obstetrical anesthesia may increase
the need for forceps assistance.

The use of some local anesthetic drug products during labor and delivery may be followed by diminished muscle strength
and tone for the first day or two of life. This has not been reported with bupivacame.

It is extremely important to avoid aortocaval compression by the gravid uterus during administration of regional block
to parturients. To do this, the patent must be maintained in the left lateral decubitus position or a blanket roll or sandbag
may be placed beneath the right hip and gravid uterus displaced to the IefL

Naming Mothers: It is not known whether local anesthetic drugs are excreted in human milk. Because many drugs are
excreted in human milk caution should be exercised when local anesthetics are administered to a nursing woman.
Pediatric Use: Until further experience is gained in pediatric patents younger than 12 years, administration of MARCAINE
in this age group is not recommended. Continuous infusions of bupivaceine in pediatric patients have been reported to
result in high systemic levels of burývacsine and seizures-, high plasma levels may also be associated with cardiovascular
abnormalities. (see WARNINGS, PRECAUTIONS, and OVERDOSAGE)

ADVERSE REAC77ONS
Reactions to MARCAINE are characteristic of those associated with other amide-type local anesthetics. A major cause at
adverse reactions to this group of drugs is excessive plasma levels, which may be due to overdosage, unintentional
ntravescular injection, or slow metabolic degradation.

The most commonly encountered acute adverse experiences which demand immediate counter-mesihires are related
to the central nervous system and the cardiovascular system. These adverse experiences are generally dose related and
due to high plasma levels which may result train overdosage, rapid absorption from the injection sibs. diminished tolerance,
or from unintentional intravascular injection of the local anesthetic solution. In addition to systemic dose,related toxicity,
unintentional subarachnoid injection of drug during the intended performance of caudal or lumber epidurai block or nerve
blacks near the vertebral column (especially in the head and neck regioni may result in underventilation or apnea ('Total
or High Spinal"). Also, hypoterision due to loss of sympathetic torte and respiratory paralysis or underventilation due to
cephaled extension of the motor level of anesthesia may occur. This may lead to secondary cardiac arrest it untreated.
Factors influencing plasma protein binding, such as acidosis, systemic diseases which alter protein production, or
competition of other drugs for protein binding sites, may diminish individual tolerance.
Central Nerve= System Reactions: These are characterized by excitation andlor depression. Restlessness, anxietylý
dizziness, tinnitus, blurred vision, or tremors may occur, possibly proceeding to convulsions. However, excitement may be
transient or absent, with depression being the first manifestation of an adverse reaction. This may quickly be followed by
drowsiness merging into unconsciousness and respiratory arrest Other central nervous system effects may be nausea,
vomiting, chills, and constriction of the pupils.

The incidence of convulsions associated with the use of local anesthetics varies with the procedure used and the total
dose administered. In a survey of studies of epidural anesthesia, oven toxicity progressing to convulsions occurred in
approximately 0.1% of local anesthetic administrations.
Cardiovascular Systern Reactions: High doses or unintentional intravascular injection may lead to high plasma levels and
related depression of the myocardium, decreased cardiac output, heartblock, hypotension, bradycardia, ventricular
arrhythmias, including ventricular tachycardia and ventricular fibrillation, and cardiac arrest JSee WARNINGS,
PRECAUTIONS, and aVERDOSAGE sections.)
Allergic: Allergic-type reactions are rare and may occur as a result at sensitivity to the local anesthetic or to other
formulation ingredients, such as the armmicrobiai preservative methylparaben contained in moltiple-dose vials or suifites
in ppinsphrine-containing solutions. These reactions are characterized by signs such as urticaria, pruritus, erythema,
angioneurobc edema Jincluding laryngeal edema), tachycardia, sneezing, nausea, vomiting, dizziness, syncope, excessive
sweating, elevated temperature, and possibly, anaphylictoid-like symptomatology (including severe hypotensioni. Cross
sensitivity among members of the amide-type local anesthetic group has been reported. The usefulness of screening for
sensitivity has not been definitely established.
Neurologic: The incidences at adverse neurologic reactions associated with the use of local anesthetics may be related
to the total dose of local anesthetic administered and are also dependent upon the paroculor drug used, the route of
administration, and the physical status ofthe patient Many otthese effects may be related to local anesthetic techniques,
with or without a contribution from the drug.

In the practice of caudal or lumber apidural block, occasional unintentional penetration of the subarachnoid space by
the catheter or needle may occur. Subsequent adverse effects may depend partially onthe amount of'drug administered
intrathecally and the physiological and physical effects at a dural puncture. A high spinal is characterized by paralysis of
the legs, loss of consciousness, respiratory paralysis, and bradycardia.

Neurologic effects following epidural at caudal anesthesia may include spinal black Dtvarying magnitude (including high or
total spinal block); hypotension secpndaryto spinplblock;- urinary retention-, fecal and urinary incontinence, loss of perineal
sensation and sexual function; persistent anesthesia, peresthesis, 

weakness,' 
paralysis of the lower extremities and loss of

sphincter control all of which may have slow, incomplete, or no recovery*, headache; backache, septic meningitis;
meningismus; slowing of labor, increased incidence of forceps delivery, and cranial nerve palsies due to traction on nerves
from loss of cerebrospinal fluid.

Neurologic effects following other procedures or routes of administration may include persistent anesthesia,
paresthesia, weakness, paralysis, all of which may have slow, incomplete, or no recovery.

OVERDOSAGE
Acute emergencies from loca! anesthetics are generally related to high plasma levels encountered during therapeutic use
of local anesthetics or to unintended subarachnoid injection of local anesthetic sourtion. (See ADVERSE REACTIONS,
WARNINGS, and PRECAUTIONS.1
Management of Local Anesthetic Emergencies. The first consideration is prevention, best accomplished by careful and
constant monitoring of cardiovascular and respiratory vital signs and the patent's state of consciousness after each local
anesthetic injection. At the first sign of change, oxygen should be administered.

The firstship in the managementof systemic toxic reaction.% as wed as underventilation or apnes due to unintentional
suborachnoid injection of drug solution, consists of immediate attention to the establishment and maintenance of a patent
airway and effective assisted or controlled ventilation with 100% oxygen 

' h , d systepi capable of permitting*1 e'iyery I
ositive airwa y pressure by mask This may prevent convulsions if they hinmiiot IraadVocc4rredim diate lpme

ucciflylpfiatme bill paralyzeIf necessar)6 use drugs to control the convulsions. A'50 mg to 100 mg bolus IV injection oils
the pabent without depressing the central nervous or cardiovascular systems and facilitate ventilation. A bolus IV dose of
I mg to 10 mg of diazepam or 50 mg to 100 mg of thiopental will permit ventilation and countbiact centrafnervous system
stimulation, but these drugs also depress central nervous system, respiratorv;''and cardiac functiolo, add to postictal
depression and may result in apnes. intravenous barbiturates, andconvuisant agents, or muscle relaxant,$ should only beI

ventilatory measures, the adequacyadministered by those famiiiar with their use. Immediately after the institution of ihase
of the circulation should be evaluated. Supportive treatment of circulatory depression may require adminisirlmon of
intravenous fluids, and when appropriate, a vasopressor dictated by the clinicai situation Isuch as aphedrine or

4
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Table 1. Recommended Concentrations and Doses at MARCAINE
Type of Each Dose Motor

Block Conc. ImL 1mg) Block
Local 0.25% 4 up to up to

infiltration max max.
Epidural 0.75% 2.4 10-20 75-150 complete

0.5% 4 10-20 50-100 moderate
to complete

0.25%4 10-20 25-50 partial
to moderate

Caudal 0.5%4 15-30 75450 moderate
to complete

0.25%4 15-30 37.5-75 moderate
Peripheral 0.5%4 5 to 25 to moderate
nerves max. Max. to complete

0.25%4 5 to 17-5 to moderate
max. Max. to complete

Retrobulbar 3 0.75%4 2-4 15-30 complete
Sympathetic 0.25% 20-50 5D-125
Dental 3 0.5% 1.8-16 9-18

VY/epi per site per site
Epidural 3 0.5% 2-3 10-15
Test Dose Wlepi (10-15 microgrants

epinsphrinel

Wth continuous lintermiand techniques, repeat doses increase the degree of motor block. The first repeat dose of 0.5%

may produce complete motor block. Intercostal nerve block with 0.25% may also produce complete motor block for
intra-abdominal surgery,

2IFor single-dose use, not for intermittent epidural technique. Notfor obstetrical anesthesia.
3See PRECAUTIONS.
4SOlUtionS with or without epinephrine.

HOWSUPPLIED
These solutions are not hif spinal anesthesia.

Store at controlled room temperature, between 15* C and 30* C 
(59* IF and 86* Fl.

MARCAINE -Solutions of MARCAINE that do not contain epinephrine may be autoclaved. Autoclave at 15-pound
pressure, 

121* C (250* F) for 15 minutes.
0.25%-Contains 2.5 mg bupivacaine hydrochloride per mL

List 1559 Single-dose ampuls of 50 mL box of 5
List 1559 Single-dose vials of 10 mL box of 10
List 1559 Single-dose vials of 30 mL box of 10
List 1587 Multiple-doss vials of 50 ml., box of I

0.5%-4orrtains 5 mg bupivacame hydrochloride per mL
List 1560 Single-dose ampuis of 30 ml., box of 5
List 1560 Single-dose vials of 10 mt, box of 10
Ust 1560 Single-dose vials of 30 mi, box of 10
Ust 1611) Mulfiple-doss vials of 50 mi, box of I

0.75416-Contains 7.5 ing bupivacaine hydrochloride per mL
Ust 1582 Single-dose ampuls of 30 mL box of 5
Ust 1582 Sing:e-dose vials of 10 mL box 01, 0
List 1582 Sing e-dose vials of 30 mL box of I a

MARCAINE with ephTephdria, 1.2W,0W (as bits rtrateli-ýolutions of MARCAINE that contain epinephrine should not be

0.25%- with epinephrine 1:200,DDO
Contains 2.5 mg bupivacaine hydrochloride per mL

Ust 1746 Singie-dose amouls of 50 ML box of 5
Ust 1746 Singie-dose vials of la ML box of 10
List 1746 Singie-dose vials of 30 ml- box of 10
List 1752 MuWiple-dose vials of 50 mL box of 1

0.5%- with epinephrine 1:200,000
Contains 5 mg bupivgcaine hydrochloride per mL

List 1749 Single-dose ampuis of3 mL box of 10
List 1749 Single-dose ampuis of 30 mL box of 5
List 1749 Single-dose vials of 10 mL box of 10
List 1749 Singie-dose vials of 30 mL, box of 10
Ust 1755 Mulftiple-dose vials of 50 mL box of 1

0.75%- with epinephrine 1:200,000
Contains 7.5 ind bupivacame hydrochloride per mL

List 1750 Single-dose ampuls of 30 mL box of 5

only
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epinephrine to enhance myocardial contractile force).
Endotracheai intubation, employing drugs and techniques familiar to the clinician, may be indicated after initial

administration of oxygen by mask if difficulty is encountered in the maintenance of a patent airway, or if prolonged
ventilatory support lassisted or controlled) is indicated.

Recent clinical data from patents experiencing local anesthetic-induced convulsions demonstrated rapid development
of hypoxia, hypercarbia, and acidosis with bulaivacame within a minute at the onset of convulsions. These observations
suggestthat oxygen consumption and carbon dioxide production are greatly increased during local anesthetic convulsions
and emphasize the importance of immediate and effective ventilation with oxygen which may avoid cardiac arrest

If not treated immediately, convulsions with simultaneous hypoxia, hypercarbia, and acidosis plus myocardial
depression from the direct effects of the local anesthetic may result in cardiac arrhythinias, bradycardia, asystole,
ventricular fibrillation, or cardiac arrest Respiratory abnormalities, including apnes, may occur. Underventlation or apnea
due to unintentional subarachnoid injection of local aneirthetic solution may produce these same signs and also lead to
cardiac arrest if ventilatory support is not instituted. If cardiac arrest should occur, successful outcome may require
prolonged resuscitative efforts.

The supine position is dangerous in pregnant women at term because of aortocavai compression by the gravid uterus.
Therefore during treatment of systemic toxicity, materrial hypatension or fetal bradycardia following regional black, the
parturient should be maintained in the left lateral decubitus position if possible, or manual displacement of the uterus off
the great vessels be accomplished,

The mean seizure dosage of bupivacaine in rhesus monkeys was found to be 4.4 mgikg with mean arterial plasma
concentration of 4.5 mcg/mL The intravenous and subcutaneous LD50 in mice is 6 mg/kg to 8 mg/kg and 38 mg/kg to 54 mglkg
respectively.

DOSAGE AND ADMINISTR47ION
The dose of any local anesthetic administered varies with the anesthenic procedure, the area to be anesthetized, the
vascularity of the tissues, thr- number of neuronall segments to be blocked, the depth of anesthesia and degree of muscle
relaxation required, the duration of anesthesia desired, individual tolerance, and the physical condition of the patent The
smallest dose and concentration required to produce the desired result should be administered. Dosages of MARCAINE
should be reduced for elderly and debilitated patents and patients with cardiac and/or liver disease. The rapid injection of
a large volume of local anesthetic solution should be avoided and fractional (incremental) doses should be used when
feasible.

For specific techniques and procedures, refer to standard textbooks.
In recommended doses, MARCAINE produces complete sensory block, but the effect an motor function differs among

the three concentrations.

0.25%--when used for caudaL opidural, or peripheral nerve block, produces incomplete motor block. Should be used for
Operations in which muscle relaxation is not important or when another means of providing muscle relaxation is
used concurrently. Onset at action may be slower than with the 0.5% or 0.75% solutions.

0.5"rovides motor blockade for caudalý apidural, or nerve block, but muscle relaxation may be inadequate for
operations in which complete muscle relaxation is essential.

0.75%-produces complete motor block. Most useful for epidural block in abdominal operations requiring complete
muscle relaxation, and for retrobulbar anesthesia. Not for obstetrical anesthesia.

The duration of anesthesia with MARCAINE is such that for most indications, a single dose is sufficient
Maximum dosage limit must be individualized in each case after evaluating the size and physical status of the patient

as well as the usual rate of systemic absorption from a particular injection site. Most experience to date is with single
doses of MARCAINE up to 225 mg with epinephrine 1:20DAM and 175 mg without epinephrine; more 'or less drug may be
used depending on individualization of each case.

These doses may be repeated up to once every three hours. In clinical studies to date, total daily doses have been up
to 40 mg. Until further experience is gained, this dose should not be exceeded in 24 hours. The duration of anesthetic affect
may be prolonged by the addition of epinephrine.

The dosages in Table I have generally proved satisfactory and are recommended as a guide for use in the average
adult These dosages should be reduced for elderly or debilitated patients. Until further experience is gained, MARCAINE
is not recommended for pediatric patients younger than 12 years. MARCAINE is contraindicated for obstetrical
particervical blacks, and is not recommended for intravenous regional anesthesia IBier Block).

Use in i5piduralAnesitiesia.-During epidurai administration of MARCAINE, 0.5% and 0.75% solutions should be administered
in incremental doses of 3 ml. to 5 ml. with sufficient time between doses to detect toxic manifestations of unintentional
intravascular or intrathecal injection. In obstetrics, only the 0.5% and 0,25% concentrations should be used; incremental doses
of 3 mLto 5 mL of the 0.5% solution not exceeding 50 mg to 100 ing at any dosing interval are recommended. Repeat doses should
be preceded by a test dose containing epinephrine if not contraindicated. Use on"s single-dose ampuls and single-dose vials
for caudal or epidurai anesthesia; the muttiple-dose vials contain a preservative and therefore should not be used for these
procedures.

Test Dose for Caudal and Lumbar Epidural Slacks: The Test Dose of MARCAINE (0.5% bupivacaine with 1:200,000
epinephrine in a 3 mL ampul) is recommended for use as a test dose when clinical conditions permit prior to caudal and
lumbar epidurai blocks. This may serve as a warning of unintended intravascular or subarachnaid injection. ISee
PRECAUTIONS.) The pulse rate and other signs should be monitored carefully immediately following each test dose
administration to detect possible intravascular injection, and adequate time for onset of spinal block should be allotted to
detect possible intrathecal injection. An intravascular or suberachnoid injection is still possible even if results of the test
dose are negative. The test dose itself may produce a systemic toxic reaction, high spinal or cardiovascular effects from
the epinephrine. (See WARNINGS and OVERDOSAGE.)

Use in Dentistry The 0.5% concentration with epinephrine is recommended for infiltration and block injection in the
maxillary and mandibular area when a longer duration of local anesthetic action is desired, such as for oral surgical
procedures generally associated with significant postoperative pain. The average dose of 1.8 mL (9 mgl per injection site
will usually suffice; an occasional second dose of 1.8 mL (9 mg) may be used 0 necessaryto produce adequate anesthesia after
making allowance for 2 to 10 minutes onset time. JSee CLINICAL PHARMACOLOGY.) The lowest effective dose should be
employed and time should be allowed between injections; it is recommended that the total dose for all injection sites,
spread out over a single dental sitting, should not ordinarily exceed 90 mg for a heafthy adult patient Iten 1.8 ml. injections
of 0.5% MARCAINE with epinephrine). Injections should be made slowly and with frequent aspirations. Until further
experience is gained, MARCAINE in dentistry is not recommended for pediatric patients younger than 12 years.

Unused portions of solution not containing preservatives. i.e., those supplied in single-dose ampuls and single-dose
vials, should be discarded following initial use.

This product should be inspected visuallyfor particulate matter and discoloration priorto administration wheneversciubon
and container permit Solutions which are discolored or which contain particulate matter should not be administered.
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Premarket Notification - 510(k)
Paragon Infusion Kit

Summary of Safety and Effectiveness
Page 2 of 10

1.0 GENERAL INFORMATION

1.1 Purpose of Submission

1.1.1 This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new intended use
for the Paragon Infusion System (K923875), originally identified as the
SideKick 50 Plus and SideKick 100 Plus. The Paragon will be marketed as a
kit, the Paragon Infusion Kit, including labeling changes and additional
components.

1.1.2 Trade Name: Paragon Infusion Kit

1.1.3 Common Name: Infusion Pump Kit

1.1.4 Classification Name: Pump, Infusion

1.1.5 Classification Panel: General Hospital and Personal Use Device

1.2 Statement of Equivalence

1.2.1 The Paragon Infusion Kit includes components that are legally marketed
(either pre-amendment devices or devices that have been granted permission
to market via premarket notification regulation).

1.2.2 The Paragon pump and administration set are the same as used in K923875.

1.2.3 The Paragon Kit is substantially equivalent to the I-Flow Paragon Infusion
System (K923875), the I-Flow PainBuster Infusion Kit (K980558, K982946),
the Sgarlato Pain Control Infusion Pump (PCIP) (K896422) and the I-Flow
Homepump C-Series (K944692).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS

2.1 Description of the Paragon Infusion Kit

2.1.1 The Paragon Infusion Kit is identical to the I-Flow PainBuster Infusion Kit with
the exception of the Paragon pump and administration set replacing the
PainBuster pump.

2.1.2 The kit is comprised of a Paragon pump and administration set (K923875)
and various kit components such as catheter, needle, syringe, Y adapter,
dressing, tape, gauze and carry case.

2.1.2.1 The PainBuster kit contains all the above components except for
an elastomeric pump with integrated administration set instead of
the Paragon pump and administration set.

2.1.3 The Paragon administration set is intended to attach to the kit catheter at the
distal end of the set to provide continuous infusion of a local anesthetic
directly into the intraoperative site for general surgery for postoperative pain
management.

2.1.4 The Paragon administration set is a disposable device intended for single
patient use. The Paragon pump is reusable.

2.1.5 The Paragon is suitable for use as an ambulatory device and is intended for
use in the hospital, home environment or alternative care sites.

::;?, - - -7;" -Z ý_
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2.2 Description of Paragon Pump

2.2.1 The Paragon pump consists of two cylindrical shells. The top half of the
pump has internal threads which mate to the external threads of the bottom
half of the pump.

2.2.2 The top incorporates a pressure plate which applies a load to the pliable drug
bag. The load is applied to the drug bag by way of two opposing springs
which act upon a scissors mechanism. The spring/scissors mechanism
creates a near constant pressure in the drug bag.

2.2.3 The bottom half of the pump is slotted to allow for positioning of the
administration set.

2.2.4 When the top and bottom halves of the pump are fully threaded together, the
pressure plate contacts the drug bag and acts as the pressurizing element.

2.2.5 This premarket notification proposes no changes to the Paragon pump.

2.3 Description of Paragon Administration Set

2.3.1 The Paragon administration set consists of a PVC drug bag attached to the
administration line.

2.3.2 Each administration set consists of fixed diameter flow control tubing or glass
orifice.

2.3.3 The flow control tubing or glass orifice is cut to a specific length L. When the
PVC drug bag is pressured by the Paragon pump, the delivery times are
defined by the inside diameter of the flow control orifice.

2.3.3.1 The delivery time characteristic is derived from the flow rate of the
device which is in turn approximated by Poiseulle's equation:

Ap;rD4

128A&

2.3.3.2 Where Q is the flow rate, p is the pressure drop across the orifice,
D is the inside diameter of the flow controlling orifice,,u is the
dynamic viscosity of the fluid and L is the length of the orifice.
The equation provides an approximation of the actual delivery
time.

2.4 Product Configuration

2.4.1 The Paragon pump:

2.4.1.1 PG10000OP: 100ml volume

2.4.2 The Paragon administration sets:

2.4.2.1 PG100005: 100 mi volume, 0.5 ml/hr flow rate
2.4.2.2 PG1 00010: 100 ml volume, 1.0 ml/hr flow rate

2.4.2.3 PG100020: 100 ml volume, 2.0 ml/hr flow rate
2.4.2.4 PG100040: 100 ml volume, 4.0 ml/hr flow rate
2.4.2.5 PG 100100: 100 ml volume, 10.0 ml/hr flow rate
2.4.2.6 PG 1 00020Y: 100 ml volume, 2.0 ml/hr flow rate, dual orifice, dual

catheter with Y adapter
077_ 3
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2.4.2.6.1 The dual orifice set consists of a standard Paragon
set with dual orifice downstream from the Y adapter.
Each orifice allows 2 ml/hr flow rate.

2.4.3 Each model consists of a kit with the following components:

2.4.3.1 Paragon pump (optional).

2.4.3.1.1 The reusable Paragon pump may be packaged and
sold separately from the disposable kit components.

2.4.3.2 Paragon administration set.

2.4.3.3 Catheter:

2.4.3.3.1 18 to 22 G catheter, 11 to 40 in. length, polyamide,
nylon, FEP (fluorinated ethylene propylene) polymer,
silicone, polyurethane or Teflon.

2.4.3.3.2 A catheter connector is included to connect the
catheter to the distal luer of the administration set.

2.4.3.3.3 The B. Braun Perifixe Epidural Catheter Set is an
example of the type of catheter that may be used
with the Paragon Infusion Kit.

2.4.3.3.3.1 Product code: EC20-0.

2.4.3.3.3.2 51 O(k) number: K813186.

2.4.3.4 Needle:

2.4.3.4.1 14 to 18 G, 1 Y2 to 3 % in. length, stainless steel.

2.4.3.4.2 The needle may be a catheter over needle as in the
Angiocath Tm example below.

2.4.3.4.3 The Angiocath catheter introducer needle is an
example of the type of catheter introducer needle
that may be used with the Paragon Infusion Kit.

2.4.3.4.3.1 Product code: 382258.

2.4.3.5 Syringe (optional):

2.4.3.5.1 60 cc plastic, luer lock syringe.

2.4.3.5.2 The syringe is used to fill the Paragon drug bag with
medication.

2.4.3.5.3 The B-D 60 cc syringe is an example of the type of
syringe that may be included in the Paragon Kit.

2.4.3.5.3.1 Product Code: 309663.

2.4.3.6 Dressing (optional):

2.4.3.6.1 The dressing is used to hold the catheter and/or flow
restrictor in place.

2.4.3-6.2 The OpSite TM is an example of the type of dressing
that may be used in the Paragon Kit.

2.4.3.6.2.1 Product Code: 4973.
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2.4.3.7 Carry Case (optional):

2.4.3.7.1 The carry case is used to hold the Paragon pump
while delivering medication.

2.4.3.7.1.1 I-Flow part numbers 1400749,
1400752 or 1400758.

2.4.3.8 Antiseptic Skin Swabs (optional):

2.4.3-8.1 The antiseptic skin swabs are used to prep the skin
area of the patient prior to inserting the catheter.

2.4.3.8.2 The Alcohol Prep Pads or lodophor PVP Scrub
Swabsticks manufactured by Clinipad Corporation
are examples of the type of antiseptic skin swabs
that may be used in the Paragon Kit.

2.4.3.8.2.1 Model number: CLO1 10.

2.4.3.8.2.2 Model number: CL1244.

2.4.3.9 Tape (optional):

2.4.3.9.1 The tape may be used to the secure catheter, flow
control tubing or gauze.

2.4.3.9.2 The Transpore TM Surgical Tape manufactured by 3M
is an example of the type of tape that may be used
in the Paragon Kit.

2.4.3.9.2.1 Model number: 3M1 527-1.

2.4-3.10 Gauze (optional):

2.4.3.10.1 The gauze may be used to secure the catheter or
flow control tubing.

2.4.3.10.2 The Klinge 
Conforming Gauze manufactured by

Johnson and Johnson is an example of the type of
gauze which may be used in the Paragon Kit.

2.4.3.10.2.1 Model number: JJ6923.

2.4.3.11 Y Adapter (optional)

2.4.3.11.1 The Y adapter is used for an additional catheter for a
large wound or multiple wound sites.

2.4.3.11.2 The Flexible Y Fitting by Qosina is an example of
the type of Y Adapter that may be used in the
Paragon Kit.

2.4.3.11.2.1 Model number: 81120.

2 72' '!ýý
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2.5 Components and Materials

The pump and administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will be
made to the Paragon pump or administration sets.

All kit components other than the pump and administration set are identical to those
used in the PainBuster infusion system submitted under K980558, K982946.

The Paragon administration set is a disposable device intended for single patient use.
The Paragon pump is reusable.

2.6 Power Requirements

2.6.1 The Paragon pump is a mechanical pump that utilizes spring energy for
power. No additional external power source is required.

3.0 OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS

3.1 Standard Operating Conditions:

Priming/Residual Volume: < 5 ml

Operating Temperature: 310C skin temperature (900F)

Test Solution: 0.9% NaCI

Operating Pressure: 6.0 psi pressure source

Head Height: 010

Accuracy: ±1 0% at 95% confidence interval

3.2 Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the ±1 0% accuracy claim.

100 ml X 0.5 100 ml X 1 100 ml x 2 100 ml x 4 100 MI X 10
ml/hr mUhr mi/hr ml/hr ml/hr

Average Flow Rate (ml/hr) 0.53 0.99 1.99 4.14 10.30
Std. Dev. 0.01 0.03 0.07 0.10 0.38
N 5 5 5 5 10

100 ml x 0.5 ml/hr: A five (5) piece sample produced an average flow rate of 0.53
ml/hr. The resulting average is well within its±10% accuracy claim. The fastest
infusion had an average flow rate of 0.54 ml/hr and the slowest infusion had an
average flow rate of 0.51 ml/hr.

100 ml x 1.0 ml/hr: A five (5) piece sample produced an average flow rate of 0.99
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 1.04 ml/hr and the slowest infusion had an average flow
rate of 0.96 ml/hr.

100 ml x 2.0 ml/hr: A five (5) piece sample produced an average flow rate of 1.99
ml/hr. The resulting average is within its ±10% accuracy claim. The fastest infusion
had an average flow rate of 2.05 mllhr and the slowest infusion had an average flow
rate of 1.90 ml/hr.

100 ml x 4.0 ml/hr: A five (5) piece sample produced an average flow rate of 4.14
ml/hr. The resulting average is within its ±1 0% accuracy claim. The fastest infusion
had an average flow rate of 4.24 ml/hr and the slowest infusion had an average flow
rate of 3.99 ml/hr.

--:>
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100 ml x 10.0 mllhr: A ten (10) piece sample produced an average flow rate of 10.30
ml/hr. The resulting average is within its ±1 0% accuracy claim. The fastest infusion
had an average flow rate of 10.80 ml/hr and the slowest infusion had an average flow
rate of 9.65 ml/hr.

Back Pressure (Head Height) Comparison: Approximately 0.57 psi pressure
difference results per 16" head height. Thus, a 10% flow rate change may occur for
each 16" head height difference from nominal assuming a 6 psi pressure source.

3.3 Drug Delivery Comparison: Local anesthetics have densities similar to normal saline
(e.g. 1.002 to 1.005 for Ropivacaine HCI vs. 1.0045 for normal saline) and should not
affect flow rate. Product labeling includes a statement as to delivery times and the
possible deviation from nominal due to drug viscosity.

3.4 Safety / Alarm Functions

3.4.1 The Paragon pump and administration set provide a continuous fixed flow
and as such is not subject to fluid runaway conditions similar to that of some
electronic pumps.

3.4.2 The Paragon pump will not be recommended for any application that exceeds
the minimum internal pressure of the system.

3.4.3 If for any reason the patient needs to stop his or her infusions, each
administration set is supplied with a pinch clamp to stop the infusion.

3.4.4 This device contains no alarms or indicators for flow other than visual.

3.4.5 This device contains no alarms or indicators to detect air in line or an
occlusion; however, each set may include an integrated air-eliminating filter.

4.0

5.0

6.0

BIOLOGICAL SPECIFICATIONS

4.1 Biological testing is in conformance with ISO 10993 Part 1 for all fluid path
components of the Paragon administration set.

CHEMICAL AND DRUG SPECIFICATIONS

5.1 Compatibility
5.1.1 There are no specific drugs referenced in the labeling for the Paragon

Infusion Kit.

5.1.2 The Paragon Infusion Kit is intended for use with general local anesthetics
and epidural medications.

5.2 Drug Stability
5.2.1 There are no drugs included in the Paragon Infusion Kit.

INTENDED USE

6.1 The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.

6.2 Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.

6.3 The Paragon pump is re-usable. The disposable Paragon administration set is single
patient use only.

2ý72ý_ýFOI - Page 241 of 245



7.0

8.0

Premarket Notification - 51 0(k)
Paragon Infusion Kit

Summary of Safety and Effectiveness
Page 8 of 10

6.4 No testing has been conducted to determine the efficacy of the Paragon for the
delivery of blood, blood products, lipids or fat emulsions. The Paragon is not intended
for the delivery of blood, blood products, lipids or fat emulsions.

6.5 The Paragon is suitable for use as an ambulatory device and is intended for use in the
hospital, home environment or alternative care sites.

PACKAGING

7.1 The Paragon Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
a header bag with an ETO Tyvek strip.

7.2 The Paragon administration set may be packaged in either a Tyvek pouch or
Form/Fill/Seal.

7.3 The Paragon Kit components are placed in the inner tray or pouch.

7.4 Packaging is suitable for either radiation or ETO sterilization.

STERILIZATION INFORMATION

Note: The kit components of the Paragon Infusion Kit may be purchased non-sterile and
packaged by [-Flow or sterile from the manufacture. The Paragon administration set and
non-sterile purchased components shall be sterilized as follows:
8.1 The methods of sterilization are gamma radiation (Cobalt 60) or ETO gas.

9.0 COMPARISON TO LEGALLY MARKETED DEVICES

See Table 1 that follows this section for more specific information.

9.1 Intended Use

9.1.1 The Paragon Infusion Kit, the PainBuster Infusion Kit and the Sgarlato Pain
Control Infusion Pump (PCIP) have the same intended use:

9.1.1.1 To provide continuous infusion of a local anesthetic directly into
the intraoperative site for general surgery for postoperative pain
management.

9.1.2 The predicate Paragon Infusion System and Homepump C-Series are
intended for general infusion use, including chemotherapy and pain
management.

9.2 Device Descriptions

9.2.1 The Paragon Infusion Kit

9.2.1.1 The Paragon Infusion Kit is identical to the predicate PainBuster
Infusion Kit with the exception of the Paragon pump and
administration set replacing the PainBuster pump.

9.2.1.2 The Paragon Infusion Kit uses the same mechanical, reusable
Paragon pump as the predicate Paragon Infusion System.

9.2.1.3 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System.

9.2.2 The Paragon Infusion System

9.2.2.1 The Paragon Infusion Kit uses the same pump and administration
sets as the Paragon Infusion System (K923875).
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9.2.3 The Sgarlato Pain Control Infusion Pump (PCIP)

9.2.3.1 The Sgarlato PCIP consists of a kit very similar to the Paragon
and PainBuster Infusion Kit. These kits consist of an infusion
pump and administration set, catheter, needle, syringe, Y adapter,
carry case, dressing, tape and gauze.

9.2.3.2 The Sgarlato kit uses a disposable, spring driven syringe pump
with integrated administration set.

9.2.4 The Homepump C-Series

9.2.4.1 The Homepump C-Series consists of a disposable, elastomeric
infusion pump with integrated administration set.

9.2.5 Specifications

9.2.5.1 The Paragon Infusion Kit, PainBuster Infusion Kit and Sgarlato
PCIP have similar fill volumes and flow rates, see Table 1.

9.2.6 Flow Control

9.2.6.1 The Paragon Infusion Kit and all its predicate devices use either a
glass orifice or PVC tubing to control the flow rate.

9.2.7 Materials

9.2.7.1 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System. All fluid path materials of the
Paragon Administration Set are in conformance with ISO 10993
Part 1.

9.2.8 Based upon the data presented in this section 9.0 and Table 1, I-Flow
Corporation has determined that the Paragon Infusion Kit is substantially
equivalent to the named predicate devices.
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