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F.D.A. REQUIREMENTS

** WARNING **

UNITED STATES FEDERAL LAW BY THE FDA RESTRICTS THIS

DEVICE  TO SALE TO OR  ON THE ORDER OF A PHYSICIAN.

Any attempt to alter the operating characteristics of the device invalidates the warranty.

Flowtronics, Inc. reserves the right to improve the characteristics of the device per FDA

guidelines at any time.

All rights reserved.  No part of this publication may be reproduced, stored in a retrieval

system, or transmitted, in any form by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of Flowtronics, Inc.

Information furnished by Flowtronics, Inc. is believed to be accurate and reliable.  However,

no responsibility is as​sumed by Flowtronics, Inc. for its use; nor for any infringements of

patents or other rights of third parties which may result from its use.  No license is granted

by implication or otherwise under any patent rights of Flowtronics, Inc.

TRADEMARK INFORMATION

SABER, SABER 2000, SABER 2100, SABER 2000 DATA EXCHANGE RECORDING SYSTEM, 

MICRO SABER, MICROSABER Plus, DAI, TDCBFM, SENSOR INTERFACE MODULE,

DATA ACQUISITION INTERFACE, CBF PATIENT SAFEGUARD, are trademarks of FLOWTRONICS INC.

COPYRIGHT INFORMATION

Copyright, 92-99, Flowtronics, Inc.
CHAPTER 1:  INFORMATION

1.1 THE MICRO SABER Plus CEREBRAL BLOOD FLOW MONITORING SYSTEMTM
The MICRO SABER Plus (M 7100) uses a patented and FDA approved thermal diffusion technique to measure cerebral blood flow (CBF) on the cortex.  The MICRO SABER Plus System uses a disposable, one time usable regional cortical blood flow (rCoBF) sensor to report cerebral blood flow in standard units on the MICRO SABER Plus monitor. The MICRO SABER Plus monitor is designed to operate as a stand alone cerebral blood flow monitor.  For multiple patient monitoring the MICRO SABER Plus may be used in conjunction with the SABER 2000 Systems or SABER 6000 (M 6000) Cerebral Blood Flow Monitoring System.  All Flowtronics CBF Monitors may be used in operating rooms, trauma centers and intensive care units.

The M 9800 Series Sensors are designed for regional cortical blood flow monitoring with the MICRO SABER Plus and the SABER 2000\2100 Series monitors.  (The M 9800 Series Sensors can interface to the SABER 6000 using an  M 5731 interface  cable.)

Changes in regional cortical blood flow (rCoBF) are reported continuously by the MICRO SABER Plus, allowing early detec​tion of alteration in tissue perfusion and assessment of the factors affecting blood flow in order to make appropriate adjust​ments to prevent injury to the tissue.

The MICRO SABER Plus Cerebral Blood Flow Monitoring System is an invasive device that can be utilized for patient monitoring in the operating room as well as the intensive care unit.  Intraoperative monitoring provides the neurosurgeon with constant, real-time indication of the health of the brain. Post-operative monitoring allows the medical team to follow closely trends during the period following surgery or trauma.

Cerebral blood flow data is collected by the MICRO SABER Plus in real time (4.5 seconds).  Measurement is in standard mil​liliters per 100 grams of tissue per minute on a scale of 0 to 200 mls. The data can be printed to a chart recorder, printer, computer, or another monitor with analog data acquisition capability by connecting an interface cable to the analog port.  An extension cable (M 5732) is available to provide increased flexibility in monitor location.  

1.2 RECOMMENDED SURGICAL PROCEDURES FOR CEREBRAL BLOOD FLOW MONITORING

Regional cortical blood flow monitoring is recommended for the following surgical procedures:



Tumors
Arteriovenous Malformations

Aneurysms
Carotid Cavernous Fistuli

Revascularization
Trauma

Epileptic Foci
Subarachnoid Hemorrhage (SAH)

Regional cortical blood flow monitoring is valuable for assessment of the effects of:



Head Injury Trauma
Vasodilatation and Vasoconstriction

Hypotension and Hypertension
Anesthetics

CO2  Response
Cerebrovascular Manipulations

Changes of ICP on Cortical
Circulation and Focal Epilepsy

Electrophysiological Response to Changes in CBF
Diuretics

Hypotension and Hypertension Agent


CHAPTER 2:  INSTALLATION

2.1 MICROSABER Plus COMPONENTS

MICROSABER Plus is shipped with the following components:



1
M 7100  The MICRO SABER Plus


1
M 5709  User Manual for the MICRO SABER Plus




Table 1: Saber 2000 System Components

*Contact Flowtronics, Inc. immediately in the event any item is missing.  Contact information is as follows:

FLOWTRONICS,INC.

10250 North 19th Avenue  MSB

Phoenix, Arizona  85021-1945  USA

Telephone:
602.997.1364

Facsimile:
602.997.1378

Email:

customer_support@flowtronics.net
WWW:

http://www.flowtronics.net
2.2 PREPARING THE MICRO SABER Plus

Carefully unpack and identify each of the above components.

[image: image4.wmf]
PLEASE READ THE USER MANUAL BEFORE ATTEMPTING TO USE THE MICRO SABER Plus.
Domestic models (110VAC) of the MICRO SABER Plus are shipped with a hospital grade power plug.

Export models (220VAC) are shipped preset for 220VAC operation and equipped with a 220VAC/1 amp fuse.  Export units are shipped with a (110VAC) power plug and will require a conversion adapter or a suitable power plug.  The power cord is coded as follows:

Color
Voltage


110VAC
220VAC





Green
Ground
Ground

Black
Hot
Hot

White
Neutral
Hot


Table 2: AC Power Cord Wiring Colors
**NOTE:  BOTH DOMESTIC AND IMPORT POWER PLUGS REQUIRE A DEDICATED POWER SOURCE
2.3 SETTING UP THE MICRO SABER Plus

This Section describes the steps necessary to set up the MICRO SABER Plus prior to the first clinical use of the monitoring device. This Section may also be used for training purposes.  See Chapter Four for instructions on setting up the MICRO SABER Plus in an operating room

Step 1
Place the MICRO SABER Plus system in a suitable location.




   Note:
As with any electrical device, every effort must be made to avoid fluids entering the case.

The MICRO SABER Plus monitor is designed for use outside the sterile field in surgery or trauma center and at the bedside in the intensive care unit.

Place the MICRO SABER Plus on a suitable surface.  Plug the unit into a dedicated 110V AC electrical source. (Monitors to be used in areas with 220V AC must be adapted at the factory).  Switch the unit on by depressing the ON touchpad.  The red power lamp on the rear panel will light and the display screen will show random numbers.


Turn off the unit by depressing the OFF touch pad.  Attach the M 9800 Series Sensor by connecting to the sensor con​nector on the front panel.  Place a sensor in a cup of (25oC) room temperature water.  Turn on the MICRO SABER Plus and depress the CAL touchpad. Wait until the reported value settles.  Depress the UP or DOWN Touchpad until the reported value is zero, plus or minus one. Then, depress the RUN touchpad.  Wait for the value to settle. The reported value is a simulation of CBF and will depend on the temperature of the water.


Agitate the sensor.  The reported value should rise sharply and then return or return closely to the initially reported value.

The MICRO SABER Plus has now been made ready to use in a clinical setting.  A standard "C" clamp (M 5721) can be used to secure the MICRO SABER Plus to an IV pole.

Turn off the MICRO SABER Plus.

2.4 INTERFACING TO OTHER MONITORS AND COMPUTERS

The MICRO SABER Plus is equipped with an analog port for connection to a chart recorder, printer, computer or other monitor capable of analog (voltage) data acquisition.  The connector on the the MICRO SABER Plus requires a 2.5mm phone jack connector. An M 5733 Interface Cable (unterminated) is available.

The MICRO SABER Plus analog out signal is 0 to 2 Volts DC, 100 Ohms. 1 Volt is equal to 100 mls/100 g/min CBF.

CHAPTER 3:  CEREBRAL BLOOD FLOW SENSORS

3.1  INTRODUCTION

The Flowtronics Cerebral Blood Flow Sensors are designed to report regional cortical blood flow on the cortex in stan​dard mls/100g/min using the thermal diffusion technique.  Technically, the measured area is approximately one centimeter hemispheric depth and three (3) centimeters by implication.  In reality, because of the size of the gyrus, the sensor measures approximately 8 mm hemispheric.

Recent research indicates that when the sensor is placed in relatively normal areas of the brain regional blood flow could be expected to track with global flow in most patients. 

Cerebral blood flow is reported by the MICROSABER Plus continuously and in real time, displaying one point every 4.5 seconds. 

The sensors are designed for use intraoperatively and postoperatively for instantaneous, continuous and independent reporting of changes in cortical blood flow, ICP and EEG.  The sensor may also be inserted preoperatively through burr holes to measure cortical blood flow in neuro trauma patients.

The Flowtronics Cerebral Blood Flow Sensors are electrically isolated, disposable and designed for one use only.  A new sensor must be used for each patient. Discard the sensor properly after one patient use. 


 DO NOT ATTEMPT TO REUSE THE SENSOR
3.2  CEREBRAL BLOOD FLOW SENSOR TYPES

Flowtronics M9800 Series CBF Sensors will interface with the MICROSABER Plus.

CBF Sensor plates are manufactured using 24K solid gold, while wires used are solid silver, Teflon coated.  These products are used because of their high compatibility properties.

The Thin Flap CBF Sensor (M 9802) in addition to the very light weight design features a two piece cable assembly that allows the cable to be passed through a puncture wound. The sensor head of the Thin CBF Sensor measures 2.80"x0.44"x0.10" (71x11x2.5 mm) and weighs 0.03 oz (0.83 g).  Cable length is 48" (120 cm) plus 11" (27.5 cm) between the sensor head and the connector.  The M9802 replaces the M9800 Miniature CBF Sensor.

The CBF/EEG Sensor (M 9820) provides one channel of CBF and four channels of EEG.  Dual cables determinate in a two tail configuration, one to the CBF monitor and one to an EEG monitor.

The Trauma CBF/ICP Sensor (M 9840) provides an ICP port which can carry a Codman or Camino fibreoptic sensor.  The Trauma Sensor is inserted into a reusable bolt sleeve that threads into the skull.  The bolt design allows the sensor to be advanced or retreated as needed to ensure contact with cortex.  The M 9840 Sensor requires an M 9860 Trauma Kit which is reusable.

Each Cerebral Blood Flow Sensor manufactured by Flowtronics is identified by Patent numbers, sensor type, Lot num​ber and a series of four sets of calibration values.  Each set of four sensor calibration values is grouped within a parentheses.

Example:
Batch Number


M 98xx
Batch Number S155971



Calibration Values

(0004) (0249) (0493) (3002)

3.3  STERILIZATION OF SENSORS

The Flowtronics Cerebral Blood Flow Sensor is not supplied sterile.  Sensors must be gas sterilized.  Do not steam autoclave. The Sensors will be damaged if the temperature exceeds 75oC.

The necessary flexible nature of the sensor causes the sensor to be FRAGILE.  Please use EXTREME CAUTION when handling and sterilizing the sensor.  Tugging on or excessive bending of the silastic near the clear plastic connector can break the wires.

Three standard methods of gas sterilization for the Cerebral Blood Flow Sensor are recommended.

· Ten (10) Hour Warm Gas Sterilization Procedure
Sterilize sensor and cable in warm gas (100% ETO) at 140 degrees Fahrenheit (60oC) for two (2) hours.  Aerate for eight (8) hours, at 140 degrees Fahrenheit (60oC).  Place in peel-back package.

· Fifteen (15) Hour Warm Gas Sterilization Procedure
Sterilize sensor in warm gas (12% ETO, 88% Freon) at 140 degrees Fahrenheit (60oC) for three (3) hours.  Aerate for twelve (12) hours, at 140 degrees Fahrenheit (60oC).  Place in peel-back package.

· Seven (7) Day/Four (4) Hour Cold Gas Sterilization Procedure
Sterilize sensor in cold gas (100% ETO) at 85 degrees Fahrenheit (29oC) for four (4) hours.  Aerate for seven (7) days, at room temperature.  Place in peel-back package.

3.4  CALIBRATION

Step One - CONNECTING THE SENSOR


Hand the Connector out of the sterile field.  Clip the sensor cable to the drape as close as possible to the connector so that the cable is held but not penetrated or pinched.


Plug the connector on the end of the Cerebral Blood Flow Sensor Cable into the connector on the MICRO SABER Plus.

Step Two - CALIBRATING THE SENSOR


Depress the ON Touchpad and immediately depress the CAL touchpad. Be certain that the CAL lamp illuminates.


Place the Cerebral Blood Flow Sensor on cortical tissue so that the two gold plates are in proper contact with the tissue.  The Cerebral Blood Flow Sensor must be in contact with cortical tissue in order to be calibrated. 


DO NOT ATTEMPT TO CALIBRATE THE SENSOR IN AIR:


Alternatively, the Sensor may be inserted through burr holes and calibrated.


Alternatively, the Sensor may be calibrated in a pot of 25oC sterile water as follows.


Wait for the reported value to stabilize. The MICRO SABER Plus has been designed to report initially a relatively high number before dropping to a stable value. When the value has stabilized, depress the UP or DOWN arrow touchpad until the display reads 0.00, plus or minus one.


When the value stabilizes at 0.00, plus or minus 1, depress the RUN touchpad and wait for the value to stabilize. Be certain the CAL lamp turns off.


Again, initially the MICRO SABER Plus will report a relatively high number and then begin to drop.

DO NOT ALLOW FLUIDS INTO ANY CONNECTORS ON EITHER THE MICRO SABER Plus UNIT,

THE CBF SENSOR, OR THE MICRO SABER Plus INTERFACE CABLE AS DAMAGE WILL OCCUR.
3.5  INTERFACING M 9800 SERIES SENSORS

The M 9800 Series Sensors can be used with the MICRO SABER Plus, the SABER 2000\2100 Systems and the SABER 6000 monitors.  An interface cable (M 5731) is required to interface the M 9800 Series sensors to SABER 6000 Monitors.

It is necessary to recalibrate the Sensor when moving from one monitor to another.

3.6  CBF PATIENT SAFEGUARD CIRCUITRY

All Flowtronics CBF monitors are equipped with Patient Safeguard Circuitry which shuts down the system when the temperature of the larger metallic disk reaches 42.5oC, which is to say a cortical temperature of 40oC.

For febrile patients, monitors can be reset at the factory for a 44oC shut down upon the order of a physician.

The system will resume monitoring cerebral blood flow when the temperature at the larger metallic plate falls below the shut off threshold.

CHAPTER 4:  INTRAOPERATIVE AND POSTOPERATIVE INSTRUCTIONS
4.1  PLACEMENT OF THE MICROSABER Plus

The MICROSABER Plus can be used in the operating room, the recovery room, the intensive care environment.

In the operating room setting the MICROSABER PLUS is positioned out of the sterile field such that the display is visible to the sur​geon and/or the anesthesiologist and the nursing staff.  A dedicated operator is recommended but not required.

A fifteen foot (4.5720 m) extension cable (M 5732) is available.

In the intensive care unit the MICROSABER PLUS is positioned anywhere convenient to the nursing staff.  The MICROSABER PLUS may also be cabled into many existing bedside monitors. (See Section 2.4 for additional information.)

4.2  OPERATING ROOM MONITORING OF CEREBRAL BLOOD FLOW

This Section describes the steps necessary to set up the MICROSABER PLUS for clinical application.  This Section may also be used for Training purposes and for building individual hospital protocols.

Step 1
Prepare the Monitor and the Sensor


Be certain that all necessary components are present and properly connected.  Position the MICROSABER PLUS in the non-sterile field close enough to the patient to connect the sterile sensor. A MICROSABER PLUS Extension Cable (M 5732) is avail​able to provide greater flexibility in Monitor location.



Plug the power cord into an appropriate dedicated AC electrical outlet.


At a convenient time, the circulating nurse opens the peel down package containing the Cerebral Blood Flow Sensor allowing the scrub nurse access to the sterile sensor.

Step 2
Connect the Sensor


Pass the CBF Sensor's square connector out of the sterile field.  Clip the sensor cable to the drape as close as possible to the connector so that the cable is held but not penetrated or pinched.


Plug the square connector on the end of the Cerebral Blood Flow Sensor Cable into the square connector on the MICROSABER PLUS interface cable.  



Place the sensor head only in a pot of 25oC sterile water.  Be certain that both gold plates are immersed in the water.

DO NOT IMMERSE THE CONNECTOR!
Step 4
Verify the Sensor


With the Sensor in a pot of 25oC (room temperature) water, the sensor should report a CBF value between 50 and 60 mls (+/-5 mls).  This is only a simulation and dependent on temperature of water.



Agitation of the Sensor in the pot of water should cause a sharp rise in the reported CBF value.



If the Sensor fails to report a marked change in CBF, the Sensor may be defective and should be discarded.

Step 4
Monitor Cerebral Blood Flow


Following the removal of the bone flap, and the opening of the dura, the cortical surface is inspected by the sur​geon. The placement of the Cerebral Blood Flow Sensor is dependent on the type of surgery and is determined by the surgeon.  The surgeon will want to place the sensor on or near the surgical site in an area most likely af​fected by the surgical procedure.


Place the calibrated cerebral blood flow sensor on the cortex of the brain.  The Flowtronics cerebral blood flow sensor measures the regional blood flow in the capillary bed of the cortex (rCoBF).  Technically, the sensor measures to a hemispheric depth of one (1) centimeter and to three (3) centimeters by implication.  In reality, because of the size of the gyrus, the measurement is about 8mm hemispheric.


Initially, one site must be selected for CBF measurement.  The cerebral blood flow sensor should be placed, therefore, away from major vascular channels and directly over a gyrus so that the blood flow in the capillary bed can be detected and reported.  The surgeon may want to place and replace the Sensor in the same location until the value reported is repeatable.



Mapping and charting of the exposed area of the cortex is advised.


The use of two CBF Sensors allows the neurosurgeon to monitor one location larger than is possible with one sensor or two different locations.  In some instances it may be beneficial to monitor healthy tissue and injured tissue.


Placement of the Sensor in a convenient location, out of the way of the procedure, but subject to the effects of manipulations and other medical involvement’s will allow the medical team to assess continually the CBF.


Remapping after the procedure has been completed will allow a comparison with the CBF prior to the proce​dure.  Charting the value reported at the close of the surgery will give the postoperative care nurse a baseline from which to monitor postoperatively.

4.3  PLACEMENT OF THE CEREBRAL BLOOD FLOW SENSOR


The Cerebral Blood Flow Sensor is to be placed such that the gold disks are away from major vessels.  As the sensor is measuring prefusion of blood in the tissue, not volume of blood in the vessel; placement on major ves​sels will cause the MICROSABER Plus to report inordinate and obviously high values.


After the surgeon has selected an appropriate position for the Cerebral Blood Flow Sensor, it may be held in place with a suture around the sensor and through the scalp, or the dura.  (Sutures must not penetrate the sensor.)


If the head is moved during the surgery or if the dynamics of the brain change during the procedure, it may be necessary to adjust the sensor to maintain good cortical contact.

4.4  EXPECTED CEREBRAL BLOOD FLOW VALUES

Research indicates normal values of cerebral blood flow to be 50 to 80 ml/100 g/min in a normal, healthy 40 year old patient.  These values may increase with younger patients and decrease with older patients.  Variances may be as low as 40 or as high as 120.  Any value below 40 or above 100 is cause for concern as is any abrupt change in cerebral blood flow.  

Specific areas of the brain affected by disease will not show normal cerebral blood flow values.  The type of surgery, the patient's condition and the anesthesia may affect CBF.

Consultation with the anesthesiologist may be beneficial for the appropriate cerebral blood flow values for the type of surgery and the expected range that would normally be encountered due to the anesthesia involved and the patients condi​tion.  Narcotic sedation, for example, has been shown to cause a decrease in cerebral blood flow; hypertension an increase in cerebral blood flow.  All anesthetics affect CoBF in some fashion.  In general, Halothane or Isoflurane in low dosage in​crease CoBF, while in anesthesia dosage decreases CoBF.  Barbiturates suppress cortical blood flow significantly.


During temporary clipping of a major vascular channel, flows may drop to 0-10mls/100g/min.  Flows in this range will produce cortical damage in a short period of time unless other techniques are used to protect the brain.  Reported CoBF may be expected to return quickly to the value reported prior to clipping when the temporary clip is removed.  Failure of the reported CoBF to return quickly should be seen as a cause for further investigation.

EXPECTED REGIONAL CORTICAL BLOOD FLOW (rCoBF) VALUES


AREAS OF DISEASED BRAIN DO NOT SHOW NORMAL VALUES.


RESEARCH INDICATES:

NORMAL rCoBF VALUES (healthy 40 year old)
50 to 80mls/100g/min

YOUNGER PATIENTS
MAY INCREASE rCoBF

OLDER PATIENTS
MAY DECREASE rCoBF

AGITATION
MAY INCREASE rCoBF

HYPERTENSION WITH NO AUTOREGULATION
INCREASES rCoBF

HALOTHANE or ISOFLURANE IN LOW DOSAGE
INCREASES rCoBF

HALOTHANE or ISOFLURANE ANESTHESIA DOSAGE
DECREASES rCoBF

SUBARACHNOID HEMORRHAGE WITH VASOSPASM
DECREASES rCoBF

NARCOTIC SEDATION
DECREASES rCoBF

BARBITURATES
DECREASES rCoBF

HYPOTHERMIC
DECREASES rCoBF

AREA OF ISCHEMIA
BELOW 20 rCoBF

BARBITURATE COMA
BELOW 20 rCoBF

COMATOSE
25 to 40 rCoBF

VASOSPASM
40 or BELOW rCoBF

UNRUPTURED ANEURYSM
50 to 80 rCoBF

HYPEREMIA
90 or ABOVE rCoBF

INCREASE METABOLIC ACTIVITY
ABOVE 90 rCoBF

REPERFUSION ISCHEMIC AREA
ABOVE 90 rCoBF

SEIZURES
ABOVE 100 rCoBF


A rCoBF change of 0-15% of baseline is a normal value.  A rCoBF rise above 100, look for seizure or normal perfusion pressure breakthrough.  A rCoBF fall below 40 look for vasospasm or deteriorating clinical condition.  Research has shown low rCoBF levels result in physiological changes in brain tissue.  The extent of change and deficits is dependent on length of time and differs from individual to individual.


In general, research confirms the following:

CEREBRAL BLOOD FLOW VALUE  (ml/100 g/min)
RESULT




BELOW 40 CEREBRAL BLOOD FLOW
PROTEIN SYNTHESIS CEASES

BELOW 20 CEREBRAL BLOOD FLOW
EEG ACTIVITY IMPAIRED

BELOW 15 CEREBRAL BLOOD FLOW
EVOKED POTENTIAL RESPONSES FAIL

8 TO 10 CEREBRAL BLOOD FLOW
CELL DEATH OCCURS




4.5  ARTIFACTS


Bipolar coagulation, irrigation and the operating room environment may produce a temporary artifact.


Bipolar Coagulation.  The bipolar coagulation artifact is an interference pattern and is limited to the time the bipolar is  active.

Irrigation.  Irrigation of the cortex with saline dilutes the thermal gradient and may be interpreted as increased cerebral blood flow.  If the saline is cooler than the brain  surface, it may increase the thermal gradient and produce an ap​parent decrease in blood flow.  The irrigation artifact lasts only 5 to 10 seconds after completion of irrigation.


Environment.  Warm operating lights directly on the sensor may cause apparent increases in cerebral blood flow. Operating room lights may heat the Sensor above the CBF Patient Safeguard shut off limit.  If this occurs, it will be necessary to wait for the Sensor to cool sufficiently to reset. CBF reporting will continue when the MICROSABER Plus has reset it​self.

4.6  SENSOR CONTACT CHECKING WITH THE MICROSABER Plus

Step One - INITIAL CONFIDENCE CHECKING


As is the case with all monitors, repeatability is the most reliable verification of confidence. To ensure that the reported value is reliable, remove the sensor from the cortex and replace in the same location.  The value reported must be repeatable.


If the Sensor has been inserted through burr holes, gentle manipulation of the sensor will be needed to ensure good contact. Manipulation of the CBF Sensor should be in millimeters.


Unless the Sensor is removed from the brain for a long period of time, the MICRO SABER Plus need not be recalibrated. If it is decided to remove the sensor from the brain for any length of time, the sensor need only be protected from accidental damage.


Step Two - SUBSEQUENT CONFIDENCE CHECKING

The Confidence Check test is performed, if there has been a substantial change in the blood blow value, to ensure both plates are down on the cortical bed.  This test assumes the monitor has been previously calibrated and run in monitor mode.  Confidence checking in the intensive care unit may be approximated using the following procedure:



Record the cerebral blood flow value being reported.  Depress the CAL Touchpad and turn off the MICRO SABER Plus.



Wait at least three minutes, five minutes is better.  Turn on the MICRO SABER Plus. Be certain the CAL lamp il​luminates.


Wait for the calibration value to stabilize.  Do not rush.  Once the calibration value has stabilized, note the value.  If the value is 0.0, plus or minus 1.0, the confidence factor is .99.


If the calibration value is greater or less than 1.0, plus or minus 0.5, depress the appropriate ARROW touch pad until 0.0 is achieved.

COUNT THE NUMBER OF TIMES THE TOUCH PAD HAS BEEN DEPRESSED.  DO NOT HOLD DOWN THE TOUCH PAD.

If the touch pad is depressed ten times or fewer, the confidence factor is .90.  At .90 the MICRO SABER Plus may be report​ing cerebral blood flow with an error as great as plus or minus 10%.

If the touch pad is depressed twenty times or fewer, the confidence factor is .80. At .80 the MICRO SABER Plus may be reporting cerebral blood flow with an error as great as plus or minus 20%.



If the touch pad is depressed more than thirty times, the confidence factor is unacceptable.

4.7  ERROR IN THE SURGERY AND ICU SETTINGS


The most troublesome error in values reported is the loss of the sensor contact with the cortex.

The accurate assessment of cerebral blood flow  requires the intimate contact of the sensor disks with the tissue under investigation. When sensor contact diminishes, poor or inaccurate readings will follow. The readings may be low or high depending on the position of the disks.  The sensor cannot be allowed to float above the cortex as this would cause a fluid layer of unknown thermal conductivity to occur between the sensor and the cortex.

The best intraoperative location for the sensor is under the existing dura, with both plates in apposition to the surface of the cortex.  The sensor may be covered with a suitable patty and may be held in place with a hemostat, a stitch, the dura, or some other measure.



NOTE:  SUTURES MUST NOT PENETRATE THE SENSOR

The effect of retraction can be seen when the Sensor is placed posterior to the retraction.  It is not necessary to place the sensor under the retractor.  In fact, placing the sensor under the retractor may cause the Sensor to report a nonsense value.

A drop in reported cerebral blood flow in the ICU may also mean the sensor has lost contact with the cortex.  This may be the result of normal post-operative brain shrinkage. The patient's head may be moved to allow the brain to rest on the sensor. Consideration may be given by the surgeon to manipulating or withdrawing slightly the sensor in order to re-establish good cortical contact. Manipulation of the CBF Sensor should be in millimeters.

4.8  SURGICAL PREPARATION FOR POSTOPERATIVE MONITORING OF CEREBRAL BLOOD FLOW

Ideally the CBF Sensor should be placed with the Sensor head, (the metallic disks) posterior to the coronal suture and as nearly as possible with the "tail" of the sensor exiting forward.  This placement allows the brain to fall against the sen​sor thereby enabling good contact between the sensor and the cortex.

Procedurally, a 10mm opening in the dura, bone flap and fascia; and a MINIMUM 2  cm tunnel under the scalp are re​quired.  The tunnel under the scalp should be made with a suitable tocar to ensure safe removal of the sensor.  Tugging should not be required when removing the sensor.

The dura should be closed over the sensor, leaving sufficient room between sutures for the Sensor to be removed. The bone flap is secured leaving a defect (shave the bone flap at an angle to provide a minimum of 1.2cm) large enough to allow the sensor to be removed.  The bone flap may be used to push down on the sensor enabling good cortical contact.  Ensure that the defect or burr hole will allow removal of the sensor.

Abnormal cerebral blood flow values require additional tests by the surgeon to determine first that the sensor is making good cortical contact. With good cortical contact assured, subsequent medical testing is indicated.  

Cerebral spinal fluid under the sensor plates or bad contact will cause the cerebral blood flow values to change.  If the patient is on a respirator, the respirator rate may be changed to cause a temporary increase in the carbon dioxide level of the blood.  An increase in the blood CO2 will cause an increase in cerebral blood flow. If changes occur with head movement, or no change occurs with elevated CO2, the sensor is probably not making good contact.

Infection is always a concern when leads are allowed to exit from the scalp.  Prophylatic antibiotics, a meticulous sterile dressing technique, and removal of the Cerebral Blood Flow Sensor as soon as danger of postoperative problems is past will help to avoid the risk of infection.

As the patient comes out of anesthesia and begins to awaken, blood flows generally come up to normal range in the order of 50-80mls/100g/min.  With arousal, stimulation and agitation, CoBF frequently will rise up to the 80 range tem​porarily.

Comatose patients generally run flows approximately one half of normal or in the order of 25-40mls/100g/min. due to reduced metabolic demand of the brain.

Those patients with vasospasm generally have flows below 40 or may show significant drop in blood flows over a period of monitoring.

Patients with arteriovenous malformation may have a hyperemic response following resection which needs to be ob​served closely.  Hyperemia is defined as supernormal cerebral blood flow measurements under the steady state of rest in the intensive care unit.  In an awake patient flows over 80-90 would be hyperemic.  In a comatose patient, flows over 50 would be hyperemic.


In addition, seizures will cause markedly elevated blood flows over 100mls/100g/min.

These values are generally seen in adults.  Geriatric adults often have slightly lower cerebral blood flows, while pediatric patients have generally higher cerebral blood flows.

Trauma patients may have either a significantly reduced or hyperemic blood flows.  These patients may fit into two categories and require different forms of control of intracranial hypertension.

CHAPTER 5:  TROUBLESHOOTING

5.1  INTRODUCTION


This section will aid the operator in assessing the MICROSABER Plus in the event of a malfunction.

The OPERATING INSTRUCTIONS of this manual should be read and clearly understood by the operator prior to making any attempt to use the SABER in surgery.  It is important that the operator recognize any failure and remove the MICROSABER Plus from surgery should a system failure occur.

5.2  TROUBLE SHOOTING CHART

PROBLEM
PROBABLE CAUSE
CORRECTIVE ACTION





Display Blank
MICROSABER Plus is not turned on.
Turn power on.


Power cord not plugged in.
Plug in cord.


Display defective.
Consult Flowtronics.





Sensor will not calibrate.

Sensor is too cold or too warm.
Stabilize the sensor and start again.


Sensor was left in air prior to calibration.
Turn the unit off, wait five minutes and start over.


Defective Sensor.
Return to Flowtronics for inspection





Cerebral Blood Flow, Values will not stabilize.
Sensor not calibrated.
Consult Section 3.3.


Moisture in connections.
Allow connections to dry.





Cerebral Blood Flow Value Zero or One
Sensor was left in air.
Turn unit off, wait five minutes and start over.


Fluid layer between brain and sensor.
Ensure good cortical contact.


Cortex has exceeded temperature safety limits.
Reduce cortex temperature and wait for the unit to reset.





CHAPTER 6:  ACCESSORIES AND ORDERING INFORMATION

6.1  MICROSABER Plus ACCESSORIES



M 5712




MICRO SABER SYSTEMs Calibration Tester



M 5720




MICRO SABER SYSTEMs Carrying Case



M 5731




M 9800 Series Sensor Interface Cable









To interface M 9800 Series Sensors to SABER 6000



M 5732




MICRO SABER Plus Extension Cable



M 5733




MICRO SABER Plus Interface Cable









To interface MICRO SABER Plus ANL OUT to a printer, computer or other monitor



M 5791




MICRO SABER Plus Annual Service Contract
6.2  MICROSABER Plus SENSORS



M 9802




Thin Flap CBF Sensor









(replaces M9800 Miniature Sensor)



M 9820




CBF/EEG Sensor



M 9840




Trauma CBF/ICP Sensor 









(requires M9860 Trauma Kit)

6.3  ORDERING INFORMATION

A purchase order number will be accepted from domestic hospitals, universities, and physicians.  Terms are thirty days from date of shipment.  Consult the current price list for pricing information. (International orders must be prepaid by wire transfer or in special cases placed against an irrevocable, confirmed letter of credit).


Freight and insurance are FOB factory, prepaid and added.

To order, contact your local Flowtronics representative or as follows:  Office hours are 8:00 AM to 5:00 PM MST.

FLOWTRONICS,INC.

10250 North 19th Avenue  MSB

Phoenix, Arizona  85021-1945  USA

Telephone:
602.997.1364

Facsimile:
602.997.1378

Email:

customer_support@flowtronics.net
WWW:

http://www.flowtronics.net
CHAPTER 7:  WARRANTY

7.1  WARRANTY STATEMENT

The MICROSABER Plus System warranty period is one year from the date of shipment.

Flowtronics warrants that the hardware products are free from defects in materials and workmanship.  Our obligation under this warranty is limited to the repair of instruments, except sensors, returned to Flowtronics, transportation charges prepaid and insured, within ninety days from shipment.  

Specifically Flowtronics agrees to service and/or adjust any instrument as required if returned for that purpose and to repair or replace any hardware products, which upon examination is proved to have been defective.

Software and firmware products designed by Flowtronics for use with a hardware product, when properly installed, are warranted not to fail to execute their programming instructions due to defects in materials and workmanship.  Upon receipt of notice of such defects during the warranty period, Flowtronics shall repair or replace software media and firmware which upon examination fail to execute programming instructions.  Flowtronics does not warrant that the operation of the software, firmware or hardware shall be uninterrupted or error free.

The warranty does not apply to equipment damage through shipping, tampering, negligence, or misuse.  The Cerebral Blood Flow Sensor is warranted to operate for a minimum of 72 hours, unless failure is due to misuse, in which case the warranty is void.

THE FOREGOING WARRANTIES ARE EXCLUSIVE AND ARE IN LIEU OF ALL OTHER WARRANTIES WHETHER WRITTEN, ORAL, OR IMPLIED.  FLOWTRONICS SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  FLOWTRONICS IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

7.2  EXTENDED WARRANTY

An extended warranty for the domestic market only is available from Flowtronics.  Product number M 5791 extends the full warranty for one year.

7.3  CLAIM FOR DAMAGE IN SHIPMENT

Inspect the shipping container for any signs of damage which may have occurred during shipping.  All material in the container should be checked against the packing list.  Flowtronics is not responsible for shortages against the packing list unless notified immediately.

If the device fails to operate properly, or is damaged in any way, a claim should be filed with the carrier.  A full report of the damage should be obtained from the claim agent, and forwarded to Flowtronics.  Upon receipt of the report, claimants will be advised of the disposition of the device for repair or replacement.

Model numbers must always be included when referring to any equipment for any reason.

7.4  SERVICE

Flowtronics maintains service functions with the ability to repair promptly all products returned to the factory.  Shipment should be prepaid and insured.  Extended service coverage is available by annual service agreement.  Consult Flowtronics for pricing and information.

7.5  RETURN AUTHORIZATION


A Return Authorization Number (RA) is required for all merchandise returned to Flowtronics for any reason.  The RA Number must be obtained from Flowtronics prior to shipment.  Goods sent to Flowtronics without an RA Number will be returned to the sender.
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