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ENGLISH

IMPORTANT INFORMATION
Please Read Before Use

MedStream™ Programmable Infusion Pump
Catalog No. 91-4200US & 91-4201US

MedStream Pump, Pump Catheter

O.R. Prep Kit

An Overview of This Manual
This manual contains technical information and instructions for preparing and 
implanting the MedStream pump, and pump catheter.

Additional system information is available from these sources:

 •  Step-by-step instructions for using the control unit to test the new 
pump before implantation, initialize patient therapy, and perform 
therapy maintenance after implantation are contained in the 
MedStream Programmable Infusion System Programming Guide

 •  A list of error messages for both the pump and the control unit are 
contained in the MedStream Programming Guide

 •  Instructions for use for the MedStream Control Unit and the battery 
charger are packaged with the control unit

 •  List of compatible catheters, refill kits, bolus kits, and other 
accessories are available from your Codman representative

 •  Implantation instructions and other information about the intraspinal 
catheters are packaged within the intraspinal catheter kits

 •  Refilling instructions are packaged with the MedStream Refill Kit and 
the MedStream Programming Guide

 •  Instructions for manual delivery of a bolus are packaged with the 
MedStream Bolus Kit

 • Drug therapy information is available in the drug labeling

Brief Product Description
CAUTION: Do not prepare or implant the MedStream Pump without ensuring 
a thorough familiarity with the information contained in this manual, the control 
unit instructions, and the MedStream Programming Guide (#914282-US). 
Failure to adhere to these instructions can result in patient complications 
ranging from failure of the intended therapy to drug underdose or overdose.

The MedStream Programmable Infusion Pump is part of a system for the 
intrathecal delivery of selected drugs for relief of spasticity. The implantable 
components of the system include the infusion pump, pump catheter, 
connector and strain-relief sleeve. The accessories needed to prepare the 
pump for implantation are included with the pump in the O.R. prep kit.

The pump must be connected to a suitable intraspinal catheter. The following 
intraspinal catheters are designed for use with the MedStream pump:

CODMAN® Intraspinal Catheter Kit (catalog no. 60-2918US)
SureStream™ Intraspinal Catheter Kit (catalog no. 70020US)

The MedStream Control Unit (catalog no. 91-4205US) is an external part 
of the system that is required to prepare the pump for implantation and 
to program the daily dosage postoperatively. The control unit uses radio 
frequency to create two-way communication with the pump. It is used to 
retrieve status information from and transmit programming changes to the 
pump. The control unit also must be used each time the reservoir is refilled.

Indications
The MedStream Programmable Infusion Pump is indicated for the chronic 
intrathecal infusion of:

• Baclofen injection sterile solution in the treatment of severe spasticity

Use preservative-free sterile solution of 0.9% sodium chloride (4.5 pH to 7.0 pH) 
to achieve the physician-prescribed drug concentration.

WARNING: Use only the drug and diluent listed above with the 
MedStream pump. Using incompatible or contaminated (out of specification) 
drug solutions can damage or obstruct the pump flow-restrictor chip 
and cause an increase or decrease in flow rate. This can lead to serious 
complications, including overdose, underdose, and death. 
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Contraindications
• The pump is contraindicated in the presence of active or incompletely 

treated infection.

• Implant and secure the pump at a maximum depth of 2.5 cm (from top of 
the pump to the surface of the skin). Do not use the pump if the implanted 
depth will be more than 2.5 cm.

• The pump is contraindicated if the patient’s body size is insufficient to 
accept the bulk and weight of the pump.

• The pump is contraindicated when conservative treatment is appropriate.

• The pump is contraindicated in the presence of spinal anomalies that 
might complicate the implantation and fixation of an intraspinal catheter.

In addition, observe all contraindications relating to the use of the prescribed drug.

WARNINGS
General Warnings
• Do not modify or change the pump. Unauthorized changes or modifications 

to the pump might cause a malfunction that could result in serious patient 

injury or death and could void the user’s authority to operate the equipment.

• Examine the temperature indicator before preparing the pump for 
implantation. The indicator is a plastic rectangle with a yellow label. It is in the 

bottom of the pump box, below the rigid plastic that houses the pump. 

 

 “ ” = OK “X” = DO NOT IMPLANT

  Note: the temperature indicator contains electronic components and a battery. 

Comply with local regulations regarding disposal.

•  Carefully consider the use of other devices and therapies in conjunction 

with the drug pump, due to potential interactions. See Appendix B: Effects of 

Electromagnetic Interference.

• Remove the pump before burial or cremation. In some countries, removal 

of battery-powered implantable devices is mandatory before burial because 

of environmental concerns. The cremation process can cause the pump to 

explode. Do not resterilize or reimplant an explanted pump.

• During MRI exposure, the MedStream Programmable Infusion Pump may 
experience a reset event that will stop the infusion and elicit an audible alarm 

or beeping. This reset event does NOT cause loss of memory data. Upon 

termination of the MRI procedure, interrogate the MedStream Programmable 

Infusion Pump with the MedStream Control Unit to obtain the pump’s current 

status. If the infusion program has stopped, restart the program using the 

MedStream Control Unit. If the physician is unable to restart the pump after 

an MRI, contact your local Codman representative. For more information, see 

Magnetic Resonance Imaging (MRI) Safety Information, page 5.

• Use only Codman accessories with the MedStream pump; damage to the 

pump or failure of the system to function as intended might occur.

• Follow product instructions for initial pump preparation, implantation, 

initial filling, programming, refilling, and delivering a bolus (either injected or 

programmed). Only qualified medical personnel must perform these tasks. 
Improper use of implanted programmable infusion pumps could result in drug 

under- or overdose.

• Before closing incisions, make sure that the central port and bolus port of the 

implanted pump can be palpated, that the catheter(s) will not become twisted or 

contorted, and that the catheter(s) will not obstruct the central port or the bolus port.

• If the pump alarm sounds, immediately investigate. Immediately empty 
the pump reservoir if the error message is “Pump Hardware Failure (X).” 

This condition can cause a drug overdose.

Pump Filling Warnings
• Air in the pump reservoir may cause the infusion rate to exceed the 

programmed rate, leading to drug overdose. Care should be taken to remove 

all air from the drug syringes and the filling assembly prior to filling the pump 

reservoir. Ensure that all filling components are primed with fluid and visually 

verify that there are no air bubbles in the filling assembly prior to filling the 

pump reservoir.

• Do not overfill the reservoir. Identify the reservoir capacity before filling the 

pump. Empty the drug reservoir completely before refilling the pump. Overfilling 

can result in overinfusion, which can lead to drug overdose or cause damage 

to the pump.
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• Use only the needle provided in the MedStream Refill Kit for refilling the drug 

reservoir. This needle is designed specifically for use with this pump. Use of 

other needles can damage the central port or result in a failure to administer 

solution appropriately.

Bolus Port Warnings
• Perform the following steps to prevent errors during manual delivery of a 

bolus dose by injection. Because a significant amount of drug can be present 

in the bolus port, pump catheter, and intraspinal catheter, failure to follow 

these steps can result in drug overdose.

 •  Identify the location of the central port and the bolus port

 •  Use the bolus needle provided in the MedStream Bolus Kit for accessing 

the bolus port 

 •  Aspirate fluid from the bolus port to ensure drug removal. Refer to the 

catheter length conversion information in Technical Specifications 

Drug Warnings
• Do not mix drugs. The effects of mixing drugs in the pump are not known.

•  Use only the drug and diluent listed in Indications with the MedStream 

pump. Using incompatible or contaminated (out of specification) drug 

solutions can damage the pump flow-restrictor chip and cause an increase 

or decrease in flow rate. This can lead to serious complications, including 

overdose, return of underlying symptoms, and death.

•  Do not inject into the pump catheter or the intraspinal catheter; a drug 

overdose might result.

•  Consider the drug concentration, dose and rate relationships before selecting 

the pump volume and programming the flow rate. Failure to consider these 

factors can lead to under- or overdose.

Catheter Warning
Record the original catheter length and inner diameter, the length implanted, 
and the discarded length for each catheter used. The control unit requires this 
information for calculating the bridge bolus amount. There is no substitute for 
this information.

Note: For Codman catheters 70020US, 60-2914US, and 60-2918US, only 
the discarded length is needed. The Control Unit is pre-programmed with all 
other information for these catheters.

 

Magnetic Resonance Imaging (MRI) Safety Information

MedStream Programmable Infusion Pumps (Catalog No. 91-4200US and 
91-4201US) are “MR Conditional” in accordance with the American Society 
for Testing and Materials (ASTM) Standard F2503-05. 

Non-clinical testing has demonstrated that the exposure of a MedStream 
Programmable Infusion Pump to an MRI procedure may cause a reset event 
that will stop the infusion and elicit an audible alarm or beeping. This reset 
event does NOT cause loss of memory data. Upon termination of the MRI 
procedure, interrogate the MedStream Programmable Infusion Pump with the 
MedStream Control Unit to obtain the pump’s current status. If the infusion 
program has stopped, restart the program using the MedStream Control Unit.

A patient with the MedStream Programmable Infusion Pump connected to 
either the CODMAN Intraspinal Catheter (Catalog No. 60-2918US) or the 
SureStream Intraspinal Catheter (Catalog No. 70020US) in either a one-
piece or two-piece configuration may be scanned safely under the following 
conditions and specific guidelines.

Conditions
• Static magnetic field of 3 Tesla or less.

• Spatial gradient field of 720 Gauss/cm or less. 

• Maximum whole-body-averaged specific absorption rate (SAR) of 3.0 W/kg for 

15 minutes of scanning.

Specific Guidelines
• Confirmation that cessation of therapy will not negatively impact the patient is 

required prior to the MRI exposure.

• If the cessation of drug therapy will negatively impact the patient but the MRI 

procedure is still necessary, an alternate means of temporary drug delivery 

with clinical monitoring should be implemented.

• If there is concern that depriving the patient of drug delivery may be unsafe for 

the patient during the MRI procedure, medical supervision should be provided 

while the MRI procedure is conducted.
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• The MRI procedure may cause a reset event that will stop the infusion and 

elicit an audible alarm or beeping. This reset event does NOT cause loss 

of memory data. Upon termination of the MRI procedure, interrogate the 

MedStream Programmable Infusion Pump with the MedStream Control Unit to 

obtain the pump’s current status. If the infusion program has stopped, restart 

the program using the MedStream Control Unit.

• If the physician is unable to restart the pump after an MRI, contact your local 

Codman representative.

MRI TESTING INFORMATION
Static Magnetic Field
Translational attraction and torque were assessed at 3 Tesla following guidelines 
provided by ASTM 2052-02 and ASTM 2213-06 standards, respectively. 
Translational attraction and torque associated with a 3 Tesla or lower field 
strength MR systems are at levels that are less than those related to gravity and 
will not pose an additional hazard or risk to the patient in an MRI environment at 
3 Tesla or less. 

MRI-Related Heating
A temperature change equal to or less than 1.9°C was observed during testing 
(parameters listed below). The measured maximum change in temperature 
remained below the level of concern indicated by the FDA Guidance for the 
torso. In the unlikely event that the patient experiences an uncomfortable 
heating sensation from the device, the MRI procedure should be stopped 
immediately and the scan parameters should be adjusted to reduce the MR 
system reported whole-body-averaged SAR to a comfortable level.

Test Parameters:

• Maximum MR system-report whole-body-averaged SAR of 3.0 W/kg.

• 15-minute duration MR scanning.

• 3 Tesla MR system (EXCITE® MR Scanner, Software G3 .0-052B, 

General Electric Healthcare, Milwaukee, WI, USA).

MRI Artifacts
Artifacts were assessed using T1-weighted spin echo (SE) and a gradient 
echo (GRE) pulse sequences. The details of these pulse sequences and the 
corresponding artifact sizes are listed in Table 1. MR image quality may be 
compromised if the area of interest is in the exact location or relatively close to 
the location of the MedStream Programmable Infusion Pump. However, MRI 
artifacts can be minimized by careful selection of pulse sequence parameters.

Table 1
Summary of MRI Artifact Information

Artifact Size 
(mm2)

28,570 27,849 39,079 40,842

Pulse Sequence T1-SE T1-SE GRE GRE

TR (msec) 500 500 100 100

TE (msec) 20 20 15 15

Flip Angle N/a N/a 30° 30°

Bandwidth (kHz) 16 16 16 16

Field of View (cm) 40 40 40 40

Matrix Size 256x256 256x256 256x256 256x256

Section 
Thickness (mm)

10 10 10 10

Imaging Plane Parallel 
(long-axis)

Perpendicular 
(short-axis)

Parallel 
(long-axis)

Perpendicular 
(short-axis)

IMPORTANT: For updates on MRI Safety Information, MRI Artifact 
Information, Effects of Electromagnetic Interference, contact 
Codman Customer Service at 800 660 2600 or +1 508 880 8156, 
or your Codman Representative. 

PRECAUTIONS
General Precautions
• Inspect the contents of the pump and accessory kit carefully. Do not use if:

 • The package or seal appears damaged or open

 •  The contents appear damaged

 •  The expiry date has passed

 •  The temperature indicator shows an “X”

• Use sterile technique in all phases of handling this product.

• Be aware that the MedStream pump might be unable to communicate with 

the control unit if the pump is in the vicinity of another metallic implant.

• Leave a 50 cm space between pumps if implanting more than one 

MedStream pump in a patient. Implanting MedStream pumps nearer than 

50 cm can cause occasional interruption of communications between the 

pump and the control unit. 
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• Be aware that communications between the pump and the control unit might 

be interrupted if the patient has another implant that communicates via radio 

frequency, such as a pacemaker.

• To begin drug delivery, program the daily dose by using the control unit. 

The infusion pump will not begin to deliver the drug solution until the dosage 

parameters are set.

• Do not use an open syringe when emptying the pump. The drug reservoir 

contents might be ejected because they are under significant pressure.

• Use only preservative-free sterile solutions for intrathecal applications.

• Provide the patient with complete information concerning all aspects of 

infusion drug therapy.

• If discontinuing drug therapy for a prolonged period of time, empty the 
pump of the drug solution and refill it with preservative-free sterile solution of 

0.9% sodium chloride, following the prescribed refill schedule to maintain a 

patent fluid pathway.

• Bench testing has shown that the pump settings and functioning are not 

affected by exposure to radio transmitters such as security screening or anti-

theft devices. The patient should report any changes in the effectiveness of 

therapy after exposure to such environments. 

• Do not place the pump on a metal surface or near massive amounts of metal 

when using the control unit for preoperative preparation.

• Do not use diathermy in the area of the pump, since this could result in 

permanent pump damage and patient injury. Subjecting the pump to high 

temperatures will result in a higher flow rate.

 If therapeutic diathermy is required, take the following steps to minimize 

patient risk:

 •  Stop the pump

 •  Maintain therapy by using an alternative drug delivery method, such as an 

external drug pump 

 When the diathermy treatment has ended:

 •  Restart the pump

 •  Check the pump status to ensure correct functioning. Be aware that 

this initial check of pump status does not guarantee that the pump is 

undamaged. Continue to monitor the patient for signs of unintended 

change in the therapy.

• Therapeutic hypothermia: Be aware that subjecting the pump to low 

temperatures will result in a lower flow rate. 

 If therapeutic hypothermia is required, take the following steps to minimize 

patient risk:

 •  Stop the pump

 •  Maintain therapy by using an alternative drug delivery method, such as an 

external drug pump 

 When the hypothermia treatment has ended and patient is at normal 

body temperature:

 • Restart the pump

 •  Check the pump status to ensure correct functioning

• Do not use high intensity ultrasonic devices (e.g., lithotripsy) in the area 

of the pump, since this could result in permanent pump damage and patient 

injury. Damage to the pump might not be immediately detectable. After 

exposure to high intensity ultrasonic fields, check the pump status to ensure 

correct functioning. Be aware that this initial check of pump status does not 

guarantee that the pump is undamaged. Continue to monitor the patient for 

signs of unintended change in the therapy.

• Do not direct high radiation sources (such as gamma or cobalt 60 radiation 

therapy) at the pump. High radiation can damage the pump circuits, including 

the memory. This damage can cause the pump to stop functioning correctly 

and could result in a drug overdose or underdose, or loss of therapy. In 

such instances, pump replacement will be required. If it is necessary to use 

radiation therapy near the pump, place lead shielding over the pump to 

prevent damage. Check the pump status after exposure to ensure correct 

functioning of the pump. Be aware that this initial check of pump status does 

not guarantee that the pump is undamaged. Continue to monitor the patient 

for signs of unintended change in the therapy.

• Do not use transcutaneous electrical nerve stimulation (TENS) in the area 

of the pump. After exposure to TENS, check the pump status to ensure correct 

functioning. Be aware that this initial check of pump status does not guarantee 

that the pump is undamaged. Continue to monitor the patient for signs of 

unintended change in the therapy.

• Interaction with Pacemakers and Defibrillators – The telemetry signals produced 

by the Control Unit can cause sensing problems and inappropriate device 

responses with an implantable pacemaker or defibrillator. Careful programming 

of each system is necessary to optimize the benefit from each device.

• Hyperbaric Therapy: Do not subject the pump to pressure above 
1.5 atmospheres absolute (ATA). Pressures above 1.5 ATA could damage the 

pump, which will require pump replacement. The pump flow rate is pressure 

dependant; at higher ambient pressures, the flow rate is reduced.
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  To minimize patient risk and damage to the pump if hyperbaric therapy 

above 1.5 ATA is required: 

 •  Fill the pump to capacity with the MedStream Refill Kit

 •  Stop the pump

 •  Maintain therapy by using an alternative drug delivery method, such as an 

external drug pump that is not sensitive to pressure

 When the hyperbaric treatment has ended and pressure reaches 

a normal level:

 •  Restart the pump

 •  Check the pump status to ensure correct functioning. Be aware that 

this initial check of pump status does not guarantee that the pump is 

undamaged. Continue to monitor the patient for signs of unintended 

change in the therapy.

 Never subject the pump to pressures above 3.0 ATA. Such pressures might 

cause a back-flow into the pump.

• Advise the patient that the effects of the industrial environment on the pump 

are unknown. The patient should report any changes in the effectiveness of 

therapy after exposure to environments such as electrical substations, arc 

welding, and other industrial equipment.

• Advise the patient not to go SCUBA diving or deep sea diving. Do not 
subject the pump to pressure above 1.5 atmospheres absolute (ATA). 
Pressures above 1.5 ATA could damage the pump, which will require pump 

replacement. The pump flow rate is pressure dependent; at higher ambient 

pressures, the flow rate is reduced. Never subject the pump to pressures 
above 3.0 ATA. Such pressures might cause a back-flow into the pump.

Catheter Precautions
•  Use extreme care to prevent silicone catheters from coming in contact 

with towels, drapes, talc, or any linty or granular surfaces. Silicone is 

highly electrostatic and as a result, attracts airborne particles and surface 

contaminants that could produce tissue reactions.

• Use care when placing ligatures so as not to tie them too tightly; silicone has a 

low cut and tear resistance. Use only No. 0 silk suture for securing catheters and 

connectors. Smaller diameter suture and stainless steel suture may cut or tear 

silicone catheters. Use non-absorbable suture to secure the pump to the fascia.

• Do not handle the catheters with sharp instruments. Use rubber-shod 

forceps when handling the catheters. Take care not to inadvertently cut or 

puncture the catheters.

• Make sure catheter placement and connections are secure. Failure to 

adequately secure catheters in place can result in dislodgment or disconnection 

of the catheter or obstruction of the ports. These can cause cessation of therapy 

or delivery of drug to the pump pocket or subcutaneous tissue.

• Trim catheters only after placement. When trimming catheters, leave an 
extra amount to help ensure that no tension is placed on the catheters when 

the patient moves.

• During implantation, make sure that catheters will not become kinked or 

occluded due to knots, tight geometries, or a tortuous position. To prevent 

dislodgment or kinking, always use an anchor to secure the intraspinal catheter 

to surrounding tissue.

• Be aware that a gap on x-ray of 1 mm to 2 mm between the pump outlet and 

the pump catheter is normal. 

Pump Filling Precautions
•  Be aware that only qualified medical personnel must refill the pump on the 

prescribed schedule.

• Do not aspirate contents of the drug reservoir when filling or emptying the 

pump. This can damage the pump.

• Use only the filling needle provided with the MedStream Refill Kit for filling 

and refilling MedStream pumps. This needle is designed specifically for use 

with this pump. Use of other needles can damage the central port or result 

in a failure to administer solution appropriately.

• Ensure that all luer lock connections are secure when assembling the OR 

prep kit.

• Ensure proper needle placement (held perpendicular to the pump and inserted 

completely to the needle stop) before filling the reservoir.

• Do not use excessive force when inserting the needle into the central port; this 

can damage the needle tip. Do not use a filling needle if the tip is bent. Using 

a bent needle will cause damage to the central port, and may result in a failure 

to administer solution appropriately or cause leakage of drug solution into the 

pump pocket.

Bolus Port Precautions
•  Use only the MedStream Bolus Kit for all bolus port procedures. The bolus 

needle is designed specifically for use with this pump. Use of other needles can 

damage the bolus port or result in a failure to administer solution appropriately.

• Use fluoroscopy, if needed, to locate the bolus port of an implanted pump.
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• Do not use excessive force when inserting the needle into the bolus port; this 

can damage the needle tip. Do not use a bolus needle if the tip is bent. Using 

a bent needle will cause damage to the bolus port, and may result in a failure 

to administer solution appropriately.

• Do not overpressurize the bolus port when injecting fluids. Small syringes 

can generate very high fluid pressure. Do not use syringes smaller than 10 mL 

for bolus port injections.

Adverse Events
Potential adverse events associated with the use of infusion pumps include, 
but are not limited to the following.

The development of a mass at the tip of the implanted intraspinal catheter. If 
the presence of an inflammatory mass is suspected, perform a full evaluation.

Presentations that require immediate diagnosis include bowel and/or bladder 
dysfunction, myelopathy, Conus Syndrome, gait disturbances or difficulty 
ambulating, and paraparesis or paralysis.

Failure of the pump, resulting in the cessation of drug therapy, which may cause: 
• A return of underlying symptoms

• Drug withdrawal symptoms or

• The need for surgical removal of the pump

A change in the flow rate, due to pump failure or due to exposure to temperature 
or pressure extremes, with underinfusion or overinfusion of the drug, which 
may cause:
• A return of underlying symptoms

• Drug withdrawal symptoms

• Drug overdose

• The need for surgical removal of the pump

Failure to communicate with the pump, which may result in:
• Inability to change programmed delivery rate

• Inability to terminate drug flow via telemetry

• Delay of therapy, under or overdose, or drug withdrawal symptoms

• Need for surgical removal of pump

Catheter performance problems, such as kinking, disconnection, leakage, 
breakage, occlusion (complete or partial), dislodgment, migration, formation 
of fibrosis, hygroma, or granuloma, which may cause:
• Delivery of the drug to an inappropriate site, such as the pump pocket or 

subcutaneous tissue

• Drug withdrawal symptoms

• A return of underlying symptoms

• Free-floating catheter in the cerebrospinal fluid (CSF)

• Underinfusion of the drug

• CSF leakage resulting in headache, subcutaneous collection of CSF, or 

problems related to central nervous system (CNS) pressure

• Damage to the spinal cord

• Hemorrhage

• The need for surgical replacement of the catheter

• Organ failure

• Stroke

• Death

Complications relating to the drug therapy, such as:
• Drug toxicity (local and systemic) and its related side effects

• Complications due to the use of drugs that are not approved for use 

with the system

• Complications due to use of an approved drug or diluent that is out 

of specification

• Extravasation

Adverse events arising from the surgical procedure, such as:
• Pump implanted upside down (ports not accessible)

• Seroma, hematoma, erosion or infection of the pocket

• CSF leakage leading to headache, subcutaneous collection of CSF, or 

problems related to CNS pressure

• Radiculitis, arachnoiditis, or meningitis

• Damage to the spinal cord

• Headache

• Anesthesia complications

• Other surgical complications, such as bleeding, infection, and fever

Adverse events related to filling or refilling the pump, such as:
• Contamination of the reservoir, which can lead to infection or meningitis

• Injection errors, which can lead to tissue damage or a drug under- or overdose

• Overfilling of the reservoir, which can lead to drug overdose or damage to 

the pump

• Air in the pump reservoir may cause the infusion rate to exceed the 

programmed rate, leading to drug overdose.

Other adverse events such as:
• Foreign body rejection phenomena

• Post-surgical pain or discomfort

• Skin erosion or wound dehiscence of the pocket 
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Patient Information
Inform patients of the significance of the pump alarm and instruct them 
to call the clinic or physician’s office immediately if the alarm sounds.

Inform patients that elevated body temperature and changes in atmospheric 
pressure can alter the flow rate of the pump. Fever can cause elevated 
body temperature. Living in or traveling to high altitude areas, traveling in 
unpressurized aircraft, taking long flights in pressurized aircraft, or SCUBA 
diving, can cause changes in atmospheric pressure. 

Inform patients of the following limitations:
• Do not go SCUBA diving or deep sea diving

• Do not use hyperbaric chambers

• Do not use transcutaneous electrical nerve stimulation (TENS) in the area of 

the pump

• Avoid high-energy radio frequency equipment, such as radio transmitters and 

security gates

• Inform security personnel at airports, etc., that the implanted pump prevents 

the safe use of security gate screening

Instruct patients as follows:
• Immediately contact the physician’s office if the alarm sounds 
• Do not manipulate the pump or handle it excessively through the skin. This is 

known as Twiddler’s Syndrome and can cause catheter disconnection or kinking

• Keep the implant site clean, dry, and protected from external pressure or irritation

• Avoid physical activities that might damage the implant site or the device

• Carry their patient identification card at all times

• Notify their personal and consulting physicians that they have an implanted pump

• Consult their physician if they notice any unusual signs or symptoms

• Report any change in the effectiveness of therapy after exposure to 

industrial environments, such as electrical substations, arc welding, and other 

industrial equipment

• Report any change in the effectiveness of therapy after exposure to high-

energy radio frequency equipment, such as transmitters and security gates

• Return for refills at the prescribed time and notify their physicians about travel 

plans so that pump refills can be scheduled

• Inform the clinical or physician’s office before travel to a distant time zone. 

It might be necessary to change the dosage schedule to conform (for variable 

dosage programs only)

Notify patients of the appropriate warnings and precautions associated with 
the prescribed drug, including overdose and underdose signs and symptoms.

Inform patients of the importance of return visits to the clinic or physician’s 
office at regular intervals to monitor system performance.

Drug Stability Information 
Drug stability has been tested for the drug and concentration listed in Table 2.

Table 2
Drug Stability Information

Drug Name Drug Concentration Stability Duration

LIORESAL INTRATHECAL 
(baclofen injection)

2000 μg /mL 120 days

For patients who require concentrations less than 2000 μg /mL, 
LIORESAL INTRATHECAL must be diluted with preservative-
free sterile solution of 0.9% Sodium Chloride. Concentrations of 
LIORESAL INTRATHECAL, other than those listed in Table 2, have not been 
tested in this device. The MedStream System is also approved for use with 
GABLOFEN® Intrathecal. Drug stability for concentrations of intrathecal 
baclofen greater than 2000 μg /mL are not approved and have not been 
tested in this device.

Refer to the drug labeling for complete prescribing information, indications, 
contraindications, warnings, precautions, and adverse events.

When filling the reservoir, verify that the “Use By” date of the drug will not 
occur before the patient’s next refill.

PRODUCT DESCRIPTION
Pump (see Figure 1)
The MedStream Programmable Infusion Pump is designed to deliver 
drug therapy at precise flow rates. This is made possible by the use of 
a flow-restrictor chip combined with a miniaturized gating valve technology 
in the pump design. The titanium pump utilizes a butane drive medium.

The pump is available in different reservoir sizes. Please contact your local 
Codman representative for ordering information.

X-ray Identification of the Implanted Pump
Use standard x-ray equipment to read the manufacturer’s identity, pump model, 
and year of manufacture, as shown in Figure 2.



11

Pump Catheter
The pump catheter is made of medical-grade silicone elastomer impregnated 
with barium sulfate. Note: Although the catheter is x-ray detectable, on x-ray 
a gap of 1–2 mm appears between the catheter and the pump body. This gap 
does not indicate a faulty connection.

O.R. Prep Kit
Supplies needed to prepare the pump for implantation are included in the unit box. 

The O.R. Prep Kit contains the following components (see Figure 3):

 Catheter connector and strain relief sleeve

 Filling needles, clear hub (2)

 Filter, 0.2 micron

 Syringe-to-syringe luer connectors (2)

 One-way stopcock

 50 mL collection syringe with TYVEK® lid

 10 mL syringes (4)

 Connecting tube

 Bolus needles, purple hub (2)

How Supplied 

 

This product is for SINGLE USE ONLY; DO NOT RESTERILIZE. Codman & Shurtleff 
will not be responsible for any product that is resterilized, nor accept for credit or 
exchange any product that has been opened but not used.

As long as the inner units are not opened or damaged, the product is sterile.

Testing has shown that the following parts of the MedStream pump 
are nonpyrogenic:
 Pump catheter

 Catheter connector

 Strain relief sleeve

 Filling needles, clear hub (2)

 Syringe-to-syringe luer connectors (2)

 Connecting tube

 Bolus needles, purple hub (2)

Testing has shown that the following single-use items have a nonpyrogenic 
fluid pathway:
 Filter, 0.2 micron

 One-way stopcock

 10 mL syringes (4)

Pump Alarms
The pump’s audible alarm will sound an alert for a variety of conditions. 
Instruct the patient to immediately contact the physician’s office if the 
alarm sounds. The alarm consists of a very short beep (1/10th of a second) 
that repeats every 30 seconds. 

If the pump alarm sounds, use the control unit to interrogate the pump to 
determine the cause of the alarm. The control unit will display the appropriate 
message (see Table 3) and will beep in a pattern of several beeps. The 
beeping will continue until you correct the condition or turn off the control 
unit. Read the MedStream Programming Guide for more information.

Some error conditions will not cause the pump alarm to sound, but will cause 
an error message to appear on the control unit until the next time the pump is 
interrogated. These messages are also included in Table 3.
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Table 3
MedStream Pump Alarms (Post-implantation)

Message on Control Unit Audible Pump Alarm? Explanation of Condition Required Action

Pump Empty Yes The volume of drug measured in the 
pump reservoir is below 3 mL

Refill the pump

Pump Battery Low Yes Pump battery has less than 3 months 
of life remaining. The pump is 
still functional.

Schedule a pump explantation

Battery Dead. Infusion 
permanently stopped. 
Explant the Pump.

No The pump battery is exhausted Schedule a pump explantation; continue drug therapy via 
other means of administration

Pump Clock Is 
Not Synchronized

No The pump clock is 
potentially incorrect

If the Control Unit clock is correct, resynchronize pump 
clock as prompted by the Control Unit. If Control Unit 
clock is not correct, set the correct Control Unit clock, 
then re-interrogate pump.

Pump Hardware Failure [x]. 
Empty the Pump Reservoir and 
Contact Customer Support.

Yes Pump hardware failure Must remove the drug from the reservoir; call 
Customer Service.

Notes:
After you have interrogated the pump with the control unit to find out the reason for the alarm, the control unit will beep until the required action is taken.

The pump alarm will not sound if a hardware failure is detected before the preoperative internal check. The control unit will beep when the failure is 
detected during pump preparation. See the MedStream Programming Guide for more information.
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INSTRUCTIONS FOR USE
Required Equipment and Supplies
Assemble the following items.

Sterile items
MedStream Pump, which includes:

 Pump

 Pump catheter

 O.R. prep kit, which includes:

  Catheter connector and strain relief sleeve

  Filling needles, clear hub (2)

  Filter, 0.2 micron

  Syringe-to-syringe luer connectors (2)

  One-way stopcock

  50 mL collection syringe with TYVEK lid

  10 mL syringes (4)

  Connecting tube

  Bolus needles, purple hub (2)

 No. 0 silk suture

 10 mL syringe (2), suitable for intrathecal injection

 Intraspinal catheter

 Prescribed drug solution – 

 • volume to equal the capacity of the pump drug reservoir

 • plus 3 mL to 10 mL to flush the residual volume of the pump (optional)

  Preservative-free sterile solution of 0.9% sodium chloride – 

 • 5 mL for priming the bolus channel

Nonsterile items
 MedStream Control Unit 

PUMP PREPARATION PROCEDURES
A trained medical professional must prepare the pump. Perform the clean 
procedures before preparing the patient for surgery. 

Perform the sterile procedures while the patient is being prepared for surgery.

CLEAN PROCEDURES
Use a MedStream Control Unit that has already been set up in accordance 
with the MedStream Programming Guide.

1.  Do not remove the pump from its sterile packaging. Examine the 

temperature indicator that is located in the bottom of the pump box, beneath 

the sterile pump package. If a “ ” appears in the window in the indicator’s 

yellow label, go to Step 2. If an “X” appears in the window, do not use the 
pump. Contact your local Codman representative to secure a replacement.

2. Place the pump, in its sterile packaging, on a non-metallic flat surface and use 

the control unit to interrogate the pump and initiate the pump internal check. 

Refer to the MedStream Programming Guide for step-by-step instructions. 

CAUTION: Do not implant the pump if the pump beeps after the internal 
check. A short beep of the pump every 30 seconds indicates an internal 
pump failure.

STERILE PROCEDURES
CAUTION: Use sterile technique to perform all steps in the pump 
preparation procedures that follow.

Aseptically deliver the pump to a sterile surface. Complete these steps while 
the patient is being prepared for surgery and implant the intraspinal catheter, 
if necessary.

A. Attach the Pump Catheter
Note: If the physician chooses to use the CODMAN Intraspinal Catheter and 
connect it directly to the pump outlet, omit this procedure and go to B. Empty 
the Reservoir. 

1. Gently push the pump connector end of the pump catheter onto the pump 

outlet with a twisting motion (see Figure 4).

2. Ensure that the groove of the connector is completely seated in the groove of 

the pump outlet.

3. Use No. 0 silk suture material to tie the catheter securely to the pump outlet. 

The suture must lie in the groove of the connector.
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B. Empty the Reservoir
Refer to Figure 5 and follow Steps 1 through 7 to remove the purified water 
used in manufacturing from the pump reservoir.

Required materials:
Components from the O.R. prep kit:

 filling needle (clear hub)

stopcock

connecting tube

50 mL collection syringe

1. Attach the filling needle, connecting tube, stopcock, and collection syringe 

together (see Figure 5). Make sure the stopcock is closed.

2. Remove the protective cover from the filling needle. Holding the needle 

perpendicular to the pump, puncture the central port. Insert the needle until it 

contacts the needle stop.

3. Open the stopcock. The water in the reservoir will reflux into the syringe.

4. When the reflux has stopped, wait 30 seconds to ensure that the reservoir is 

empty. Close the stopcock.

5. Turn the collection syringe upside down and remove it from the stopcock. 

(This will help prevent dripping.)

6. Remove the needle from the central port. Place the components on a sterile 

surface to maintain sterility.

7. Proceed to C. Flushing the Pump Residual Volume (“Dead Space”) of 

the Reservoir.

WARNING: Do not implant the pump if liquid does not reflux from the drug 
reservoir. Contact your local Codman Representative to secure a replacement.

C. Flush the Residual Volume (“Dead Space”) of the Reservoir
Note: Because approximately 2 mL of purified water remains in the reservoir, 
the drug solution will be diluted to a concentration of 90% in the 20 mL pump 
and 95% in the 40 mL pump. If this is a concern, flush the reservoir with a 
small amount of drug solution to decrease this effect (see Table 4 at the end 
of this section). 

Required materials:
Additional 10 mL syringe with luer-lock connection, suitable for intrathecal injection

Prescribed drug solution (see Table 4 for quantity)

Components from the O.R. prep kit:

 filling needle (clear hub)

 stopcock

 connecting tube

 filter

To flush the reservoir, refer to Figure 6 and follow Steps 1 through 9.

1. Transfer the desired amount of drug solution to a 10 mL syringe. Expel the air 

from the syringe and remove the needle.

2. Connect the syringe to the filter. Connect the filter to the stopcock and the 

other components used to empty the reservoir.

3. Open the stopcock. Expel air and approximately 2 mL liquid from the needle 

to remove any liquid that remained in the components used to empty the 

reservoir. Close the stopcock.

4. Visually verify that there is no air bubble remaining in the filling assembly.

5. Holding the needle perpendicular to the pump, puncture the central port. 

Insert the needle until it contacts the needle stop.

6. Maintaining slight thumb pressure on the syringe plunger, open the 

stopcock. Inject the solution into the reservoir.

7. Remove pressure from the syringe plunger and allow the solution to reflux into 

the syringe. Wait 30 seconds after the reflux has stopped.

8. Remove the needle from the central port. Retain all the O.R. prep kit 
components for filling the reservoir. Discard the 10 mL syringe and the 

refluxed drug solution appropriately.

9. Proceed to D. Set Up the O.R. Prep Kit for Filling.
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Table 4
Flushing Quantities

If reservoir 
volume is …

Then flush with this 
amount of prescribed 
drug solution …

To achieve this 
concentration of drug 
solution (initial filling)

20 mL 3 mL 96%

20 mL 10 mL 98%

 

40 mL 3 mL 98%

40 mL 10 mL 99%

D. Set Up the O.R. Prep Kit for Filling
Refer to Figure 6 and follow Steps 1 through 6 to set up and prime the components 

needed to fill the reservoir.

Required materials:
Drug solution (volume equal to reservoir capacity)

Components from the O.R. prep kit:

 10 mL syringes (4)

filling needle (clear hub)

stopcock

connecting tube

filter

syringe-to-syringe luer connector

1. Push in the plunger of each syringe before filling it with drug solution. 

(Note: the 10 mL syringes are provided with their plungers pulled back 

approximately 2 mL to facilitate sterilization.) Transfer 10 mL of the drug 

solution into one of the 10 mL syringes provided, using the syringe-to-syringe 

luer connector if needed. Expel the air from the syringe.

2. Repeat Step 1 with the remainder of the drug solution and the 10 mL 

syringes provided.

3. Visually verify that there is no air bubble remaining in the 10 mL syringes.

4. Connect one 10 mL syringe to the filter.

5. If the filter was not previously used to flush the residual volume, depress the 

syringe plunger until drug solutions exits the filter, then connect the filter to 

the stopcock. With the stopcock open, expel air and approximately 2 mL 

liquid from the needle to remove any liquid remaining from the components 

used to empty the reservoir. Close the stopcock. Visually verify that there is 

no air bubble remaining in the filling assembly. Proceed with the instructions 

in E. Fill the Reservoir.

6. If the filter was used to flush the residual volume, the filter and other components 

have already been primed with the drug solution. Close the stopcock. Proceed 

with the instructions in E. Fill the Reservoir, beginning with Step 2.

E. Fill the Reservoir
CAUTION: When performing this procedure, use thumb pressure to keep 
the plunger under control. The contents of the reservoir are under pressure. 
Failure to control the plunger may cause drug solution to spill.

Use the O.R. prep kit components that were set up and primed in D. Set Up 
the O.R. Prep Kit for Filling. Refer to Figure 6 and follow Steps 1 through 6 to 
fill the pump reservoir.

Required materials:
Components from the O.R. prep kit:
  Components previously assembled and primed in D. Set Up the O.R. Prep Kit 

for Filling:

  filling needle (clear hub)

  stopcock

  connecting tube

  filter

  10 mL syringe

 Additional 10 mL syringe(s) filled with drug in Section D.

1. Holding the needle perpendicular to the pump, puncture the central port. 

Insert the needle until it contacts the needle stop.

2. While keeping your thumb on the plunger of the syringe, open the 

stopcock. Inject the drug solution into the reservoir.

3. While controlling the syringe plunger with the thumb, close the stopcock. 

Remove the empty syringe.

4. Attach the next drug-filled syringe to the filter. Follow Steps 2 and 3 to deliver 

the drug to the reservoir. Repeat with all filled syringes until the prescribed 

amount of drug has been injected.

5. Remove the filling needle from the central port. Discard only the filling needle 

and the syringes. Retain the other components used to fill the reservoir.

6. Proceed to F. Prime the Bolus Channel with Sodium Chloride Solution.
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F. Prime the Bolus Channel with Sodium Chloride Solution
Refer to Figure 7 and follow Steps 1 through 4 to prime the bolus channel of 

the pump and the pump catheter with preservative-free sterile solution of 0.9% 

sodium chloride.

Required materials:
10 mL syringe, suitable for intrathecal injection

Components from the O.R. prep kit:

 filter

 connecting tube

 bolus needle (purple hub)

 10 mL preservative-free sterile solution of 0.9% sodium chloride

1. Fill the 10 mL syringe with the sodium chloride solution. Expel the air from the 

syringe. Connect the syringe to the filter retained from filling the pump reservoir.

2. Connect the filter to the connecting tube. Connect the bolus needle to the free 

end of the connecting tube. Expel the air from the assembly; then expel 5 mL 

of the sodium chloride solution to flush the drug solution remaining in 

the assembly.

3. Holding the needle perpendicular to the pump, puncture the bolus port. Insert 

the needle until it contacts the needle stop; twist the needle to make sure it 

completely penetrates the silicone bolus channel beneath the bolus port.

4. Inject the sodium chloride solution. Liquid must exit the end of the pump 

catheter (or the outlet port, if the pump catheter is not being used). Remove 

the needle from the port and discard the assembly.

Note: If liquid does not exit the catheter, check the following:
• The bolus needle might not be inserted completely. Repeat Step 3

• The bolus needle might be clogged. Remove the needle and check its function

• The catheter might be clogged or attached incorrectly. Check the connection of 

catheter to pump outlet; check the patency of the pump catheter

IMPLANTATION PROCEDURE

A. Replace an Implanted Pump 
If replacing a MedStream pump, follow Steps 1 through 5.
1. Prepare the new pump as described in the previous sections 

(Clean Procedures and Sterile Procedures). 

2. Remove the old pump by cutting the intraspinal catheter near the connection 

to the pump catheter. 

3. Use a small syringe, such as a 1 mL tuberculin syringe, to aspirate 1 to 2 mL 

of fluid from the intraspinal catheter. Leave the syringe in the catheter to prevent 

loss of CSF. Removing the catheter contents will help prevent the possibility 

of overdose and will confirm that the catheter is patent. 

4. Implant a new catheter, if the existing catheter is not patent. 

5. Proceed to C. Secure the Pump and D. Connect the Intraspinal Catheter.

B. Prepare the Pump Pocket
After the pump has been prepared for implantation, prepare the pump pocket 
at an appropriate location in the abdomen. 

C. Secure the Pump
Use non-absorbable suture to secure the pump to the fascia in the 
appropriate manner. Ensure that the pump will lie not more than 2.5 cm 
below the surface of the skin, with the central port facing towards the 
skin, and that it can be easily palpated.

D. Connect the Intraspinal Catheter
Use the steps in this section when attaching a CODMAN Intraspinal Catheter 
to the MedStream pump catheter. Follow the instructions packaged with the 
catheter if you are connecting the CODMAN Intraspinal Catheter directly to 
the MedStream pump outlet, without using the pump catheter. 

If you are using the SureStream™ Intraspinal Catheter and its specially 
designed connector, follow the instructions packaged with that catheter.

1. Implant the intraspinal catheter in the spine in accordance with the 

instructions for use packaged with the catheter. Pass the catheter 

subcutaneously to the pump pocket. 

2. Trim the pump catheter and intraspinal catheter as needed. Leave an extra 

amount of catheter to allow for patient movement before trimming. 

 CAUTION: Make note of the amount of pump catheter and intraspinal 
catheter that are removed. This information is required for programming the 

pump later in the procedure.
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3. Position excess pump catheter in a loose loop underneath the pump. 

4. Slide the white-ringed (smaller diameter) end of the strain relief sleeve 

approximately 4 cm over the intraspinal catheter. 

5. Insert the catheter connector into the end of the intraspinal catheter and the end 

of the pump catheter. Ensure that the catheters contact the center step of 

the connector. 

6. Slide the strain relief sleeve over the junction of the catheters until the sleeve 

bottoms out on the connector step. 

7.  Tie ligatures of No. 0 silk suture in the suture grooves of the sleeve in order to 

secure the sleeve to the catheters.

POSTOPERATIVE PROCEDURES

A. Program the Pump
CAUTION: Be aware that the pump will not begin to deliver the drug 
solution until you use the control unit to initialize and program patient 
therapy into the pump. 

Follow the instructions in the MedStream Programming Guide to enter 
patient identification, catheter information, and drug information into the 
pump memory. Then program the drug delivery profile. Optional: program a 
bridge bolus to fill the catheter(s) with drug solution and immediately begin 
infusion therapy.

Follow the instructions in the MedStream Programming Guide to perform 
therapy maintenance, such as changing the drug delivery program.

B. Patient Registration
Federal law requires the recipient of the pump to notify Codman of 
implantation into a patient. Complete and sign the pre-addressed Medical 
Device Tracking Form, which is located in the Pump Documentation envelope. 
The facility retains the top copy of the form; forward the bottom copy to 
Codman & Shurtleff, Inc. 

Enter the appropriate information on the patient identification card that is 
included with the pump. Instruct the patient to carry this card at all times.

C. Schedule the First Refill
After you have programmed the drug delivery program, the pump will calculate 
the refill date. To retrieve this information, use the control unit to interrogate 
the pump again. This will display the summary, which includes the refill date. 
Schedule a refill appointment several days before the refill date.

Follow the MedStream Programming Guide and use a MedStream Refill Kit 
when refilling the reservoir.
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TECHNICAL SPECIFICATIONS

Table 5
Pump Specifications

Materials in contact with patient tissues 
and drug

Titanium, titanium nitride, polyetherimide, polysulfone (PS), silicone, silicon-dioxide, PYREX glass, 
polyvinylidene difluoride, fluorinated ethylene-propylene (FEP)

Weight 150 g to 155 g (unfilled) 

Diameter of pump 76 mm

Diameter of central port 8 mm

Diameter of bolus port 6 mm

Total height of the pump at available reservoir capacities:
Reservoir Capacity  20 mL 40 mL 
Total Height 21.6 mm 28.2 mm

Power Source Lithium/carbon monofluoride (Li/CFx) battery

Average Life of Power Source 8 years

Reservoir residual volume (“dead space”) 2 mL

Bolus Port Priming Volume 0.14 mL

Drive medium n-butane 2.5, activated by body temperature

Life span of the central and bolus ports 500 punctures each

Storage conditions Temperature: Minimum +5ºC Maximum +50ºC
Relative Humidity: 10% to 95% non-condensing

Flow rate
Maximum flow rate 4.0 mL/24 h

Minimum flow rate 0.1 mL/24 h

Leak rate (stopped pump) Maximum Leak Rate is less than or equal to 0.05 mL/day
Typical Leak Rate is 0.01 mL/day
Testing was performed on the bench using bacteriostatic water under nominal conditions 
(atmospheric pressure: 1013 mbar [sea level]; temperature: 37ºC)
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Table 5 (continued)

Pump Specifications

Flow rate accuracy The flow rate accuracy is within ±10% with 99% conformance at 95% confidence.
Bench testing was performed with bacteriostatic water at nominal conditions (atmospheric pressure: 
1013 mbar [sea level]; temperature: 37ºC).
The accuracy data are valid for all pump flow rates (0.1 mL/day to 4.0 mL/day) and all reservoir capacities
(20 mL and 40 mL).
The testing includes all pump emptying behavior from maximum capacity (20 mL or 40 mL) to 2 mL.
The effects of temperature and outlet pressure on flow rate are cumulative. 
See Appendix A for additional information.

Accuracy of the fill-level sensor
(this sensor measures the contents of the 
pump reservoir)

The accuracy of the fill-level sensor is within ±1 mL with 97.9% conformance at 95% confidence.
Bench testing was performed with bacteriostatic water. 
The accuracy data are valid for all levels of reservoir contents (from maximum level of 20 mL or 40 mL to 
2 mL), in temperature range of 36ºC to 42ºC.

Table 6
Pump Catheter Specifications

Material Medical grade silicone elastomers; barium sulfate

Inner diameter 0.6 mm

Outer diameter 2.4 mm

Length 100 cm

Volume 0.00283 mL/cm
Total volume: 0.283 mL

Pump Catheter length/volume conversion table

Length of 
catheter 

20 cm 30 cm 40 cm 50 cm 60 cm 70 cm 80 cm 90 cm 100 cm

Volume 0.057 mL 0.085 mL 0.113 mL 0.141 mL 0.17 mL 0.198 mL 0.226 mL 0.254 mL 0.283 mL
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Explanting the Pump
Return all explanted pumps to the manufacturer for proper disposal. Perform the 
following steps for all explanted pumps:

1.  Stop the pump before performing the surgical explantation. See the 

MedStream Programming Guide for instructions.

2. After the surgical explantation, remove the solution from the pump reservoir 

using the MedStream Refill Kit. Dispose of the solution.

3. Clean the explanted pump with soap and water to remove obvious and 

gross debris.

4. Complete an explantation report. (The report is available from your 

Codman representative.)

5. Package the pump and explantation report in appropriate packaging, with 

appropriate labels. (Contact your Codman representative for more information 

on appropriate packaging and labels.)

6. Contact your sales representative for the appropriate location to ship the 

explanted materials.

Warranty
Codman & Shurtleff, Inc. warrants that this medical device is free from 
defects in both materials and workmanship. Any other express or implied 
warranties, including warranties of merchantability or fitness, are hereby 
disclaimed. Suitability for use of this medical device for any particular 
surgical procedure should be determined by the user in conformance 
with the manufacturer’s instructions for use. There are no warranties 
which extend beyond the description on the face hereof.
™ MedStream and SureStream are trademarks of Codman & Shurtleff, Inc. 
® CODMAN is a registered trademark of Codman & Shurtleff, Inc.
® LIORESAL is a registered trademark of Medtronic, Inc.
® GABLOFEN is a registered trademark of CNS Therapeutics, Inc.
® TYVEK is a registered trademark of E.I. du Pont de Nemours and Company

APPENDIX A
Flow Rate Accuracy
Figure A-1. Flow Rate Accuracy as a Function of Reservoir Volume
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Figure A-2. Effects of Temperature on Flow Rate Accuracy Figure A-3. Effects of Atmospheric and Water Pressure on 
Flow Rate Accuracy
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Figure A-4. Effects of Viscosity on Flow Rate Accuracy APPENDIX B 
Effects of Electromagnetic Interference
Electromagnetic Interference (EMI) is a field of energy that is generated by 
equipment present in the home, and in medical, work, or public environments. 
The MedStream pump is designed with features to protect it from the effects of 
EMI produced by other equipment. Although most of the magnetic and electrical 
devices the patient normally encounters will not affect the pump’s operation, 
there are some exceptions. Please refer to Table B-1 and the explanatory 
footnotes for more specific information.

CAUTION: Analysis and testing used representative devices in each category to 
provide a “worst case” scenario. However, these devices are beyond the control 
of Codman & Shurtleff and complete compatibility of every device cannot be 
assured. Confirm pump status after exposure to the devices and procedures listed 
in Table B-1.

EMI can affect the pump in several ways:
Heating – heating of the pump caused by EMI can result in patient injury by 
heating the tissue surrounding the pump.
Pump Damage – damage to the pump electronics or mechanisms can result 
in changes to or cessation of therapy. Pump replacement surgery might be 
required.
Operational Changes – EMI and other treatments can modify the pump 
temperature and therefore change the pump flow rate.
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Table B-1
Effects on MedStream Pump

from EMI-Generating Devices or Procedures

Device/Procedure Potential 
Patient Injury

Potential Pump 
Damage

Change 
in Pump 

Flow Rate

No Effect Effects 
on Pump 
Unknown

Refer to

Computerized Tomography (CT) X

Defibrillation, external X

Diathermy, therapeutic X X Page 7

Electrosurgery, monopolar X

Electrosurgery, bipolar X

Hyperbaric Therapy X X X Page 7

Hypothermia, therapeutic X Page 7

Lithotripsy / high intensity ultrasonic devices / ultrasound therapy X Page 7

Magnetic Resonance Imaging (MRI) MR Conditional; refer to Magnetic Resonance Imaging (MRI) Safety Information, page 5

Radiation therapy X Page 7

Theft detection or security devices X*

Transcutaneous Electrical Nerve Stimulation (TENS) X Page 7

Ultrasound, diagnostic X

X-ray, diagnostic X

Home environment (such as microwave ovens, mobile telephones) X

Occupational environment (such as electrical substations, 
arc welding, industrial equipment)

X Page 8

* Bench testing was conducted to ISO-14708-3 requirements for an implanted infusion system.
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APPENDIX C 
Preclinical In-Vivo Data
In-Vivo Study in Canine Subjects to Assess 
Granulomatous Responses
A prospective, randomized, controlled Good Laboratory Practices (GLP) study 
using the MedStream Programmable Infusion System and the Medtronic® 
SynchroMed® II Infusion System compared the incidence and severity of 
granulomatous response at the catheter tip in dogs (Table 1). There were no 
granulomas in the saline-treated animals or in the baclofen-treated animals.

Table 1:
Treatment Groups

Group Drug 
Concentration

Daily Dose Duration Sample 
Size

Saline A N/A 2.4 mL/day 28 days 12

Baclofen B 2000 μg/mL 2000 μg/day 90 days 8

Table 2: 
Incidence and severity of granuloma formation 

at the intrathecal catheter tip 
Group Incidence of Catheter Tip 

Granuloma Formation
Mean Severity of 

Granuloma Formation**

MedStream SynchroMed II MedStream SynchroMed II

Saline A 0/8 (0%) 0/4 (0%) 0 0

Baclofen B 0/4 (0%) 0/4 (0%) 0 0

**A 6-point grading system of severity of granuloma formation was used: zero (0) 
indicated no response, 1 = a slight response, 2 = minimum response; 3 = mild 
response; 4 = moderate response and a 5 = severe pyogranulomatous response.

® Medtronic and SynchroMed are registered trademarks of Medtronic, Inc.
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The MedStream Pump
A. Side view
B. Top view
C. Central port
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Pump X-ray Identification
A. Manufacturer’s identity
B. Model number
C. Year of manufacture
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O.R. Prep Kit Contents
A. 10 mL syringe (4)
B. 50 mL collection syringe with TYVEK lid
C. Connecting tube
D. Filter, 0.2 micron
E. Catheter connector
F. Strain relief sleeve
G.  Syringe-to-syringe luer 

connector (2)
H. One-way stopcock
I. Filling needle (clear hub) (2)
J. Bolus needle (purple hub) (2)
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ENGLISH
Attach the Pump Catheter
A. Pump outlet
B. Pump connector end
C. Catheter
D. Needle stop
E. Pump
F. Ligature
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ENGLISH
Empty the Reservoir
A. Collection syringe
B. Connecting tube
C. Filling needle (clear hub)
D. Central port
E. Bolus port
F. Pump catheter
G. Pump
H. Stopcock
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ENGLISH
Flush/Fill the Reservoir with Drug Solution
A. Connecting tube
B. Stopcock
C. Filter
D. 10 mL syringe
E. Filling needle (clear hub)
F. Central port
G. Bolus port
H. Pump catheter
I. Pump
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ENGLISH
Prime the Bolus Channel with Sodium Chloride
A. Connecting tube
B. Stopcock
C. Filter
D. 10 mL syringe
E. Bolus needle (purple hub)
F. Bolus port
G. Pump catheter
H. Pump
I. Central port



 Do not use if package 
is damaged

 Prescription device 
only (USA)

 Made in

 Nonpyrogenic, 
see instructions for use

FILLING VOLUME  Filling Volume

 Electrical and electronic 
equipment. Return waste to 
collection system or treatment 

and recycling facilities. Applicable in 
the EU. Follow decontamination 
instructions before return. (Applies 
only to the temperature indicator.)

 MR Conditional 

 Quantity


