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INTRODUCTION

The treatments of severe spasticity rely on at times, a combination of approaches from physical therapy, occupational therapy, or oral medications, and one of these or all may help a child with spasticity.  However, at times these are ineffective.  One reason is that oral medications circulate throughout the body in the blood after being taken by mouth, but only a small amount can reach the place of action in the nervous system.  For some children with severe spasticity who require very large amounts of medication by mouth, it may provide some relief but may also provide side effects that may be more incapacitating than the spasticity itself.  For the children who do not respond to the previously discussed measures, the technique of continuous administration of a muscle relaxant through a pump may provide a very significant relief of spasticity, avoiding the side effects of the administration of medications by mouth.

DEFINITION OF SPASTICITY

Spasticity is a disorder characterized by increased muscle tone that creates limitations in function of the limb(s) that the child cannot control and overcome.  It is medically defined as “a velocity-dependent increase in tonic stretch reflexes (muscle tone)” with exaggerated tendon jerks, resulting from “hyper-excitability of the stretch reflex as one component of upper motor neuron syndrome.”  It is also medically defined as “the velocity dependent increased resistance to passive muscle stretch.”  Spasticity is present in approximately 75% of children with cerebral palsy, and it typically involves the legs more than the arms, and it involves some groups of muscles more than others.  As a consequence, the child has a limitation in function and movement in day-to-day normal activities.  It happens when the damage to the brain or spinal cord prevents certain nerve signals from reaching areas of the spinal cord that release certain neurochemicals that allow the transmission of commands from nerves to muscles.

The neurochemicals suspected as being responsible for that is a natural substance in the body that is believed to play a role in allowing muscles to relax (gamma-aminobutyric acid, also known as GABA).  The medication that is used both by administration by mouth as well as by infusion by pump into the spinal fluid is a similar agent to GABA and it may exert its effects by stimulation of the normal receptors for GABA.  That medication is known as baclofen (or Lioresal, its commercial name).

APPROACHES AND INDICATIONS FOR THE TREATMENT WITH BACLOFEN INJECTIONS AND INFUSIONS INTO THE SPINAL FLUID (Intrathecal Baclofen administration)

Baclofen is a potent muscle relaxant that has been used orally for many years but its administration at high doses by mouth when no response is obtained by lower doses can create side effects.  At times even high doses by mouth do not obtain the desired results.  At this point the treating physicians and therapists may decide that your child is a candidate for the continuous infusion of Baclofen into the spinal fluid.

The screening test (baclofen trial) is a simple way for your health care professional to determine if your child would benefit from intrathecal baclofen therapy (ITB).  A small amount of baclofen is administered into the fluid through a lumbar puncture and the response to this administration is measured.  If your child’s response with an improvement of spasticity (loosening of the muscles), it means that the child will benefit from a continuous infusion with a pump.

For that purpose your child will be admitted to the medical facility for the day of screening and kept overnight if needed.  The screening procedure includes injection of the medication by lumbar puncture, followed by close monitoring of several hours and physical therapy testing to document the presence or absence of response.  The initial amount tested is injected by the lumbar puncture under local anesthesia and if sedation is required, it is used.  The medication may take thirty minutes to one hour to begin to relax your child’s muscles.  The greatest effect is three to four hours after the injection and it usually lasts six to eight hours.  After the medication effect wears off your child will return to the same amount of spasticity that was present before the test.

During the screening test, the nursing personnel will regularly monitor your child’s vital signs (pulse, respiration, blood pressure), and will make sure that there are no side effects from the medication.  At the same time, the physical therapist will measure and document the changes in muscle tone by assessing the degree of relaxation and movement of the joints.  This is measured by the Ashworth score.  For information on the Ashworth score, please see Table 1 at the end of this document.

Everyone responds differently to the test, and sometimes the muscles may loosen only slightly or may loosen a lot.  If there is a very small or no response, the following day, a repeat injection will be performed by lumbar puncture of a higher dosage than the previous day.  If there is no response to the increased dosage, your child will not benefit from a Baclofen continuous infusion.

Please remember that the screening test is done simply to see if the medication will work by this technique for your child.  It is a trial and not for continuous treatment.

During the screening test, temporary side effects are possible and that is why the child is kept under observation in the nursing unit and is monitored.  Side effects that are temporary may involve the following: sleepiness, nausea, vomiting, dizziness, and headaches. In rare cases, the breathing may be less than normally required (respiratory depression) and if that occurs or if the blood pressure drops too low or too much sleepiness ensues, the nurse can administer medication to reverse the side effects quickly.  That is the purpose of a hospital admission and monitoring during the trial.

CONTRAINDICATIONS TO A BACLOFEN TRIAL

Any patient who has had any allergic reaction to the Baclofen when it was given by mouth or by intravenous, intramuscular, or subcutaneous route should never have the Baclofen administered by cerebrospinal fluid (CSF) infusion.

CONTINUOUS BACLOFEN CSF INFUSION BY PUMP

ITB therapy is a unique treatment that delivers the medication directly to the fluid around the spinal cord in a small, precisely controlled amount by a pump and tubing that is placed internally.  This will only be performed if there is a successful trial with the medication, as described in the previous section.

In this fashion, the medication goes directly to the place of action in the nervous system, without going into the bloodstream and circulating through the body.  Because of this, a smaller amount of medication is needed to obtain the successful relief of spasticity.

IMPLANTATION OF THE PUMP

Your child will be admitted for the procedure the day of the procedure unless other preparations are needed.  The procedure is performed under general anesthesia.  You will meet the anesthesiologist prior to the procedure in the preoperative area, who will explain to you the anesthesia technique.  Anesthesia is needed to minimize the pain and to allow for a successful placement of the pump and tubing.  At surgery, a small soft tube that delivers the medication from the pump to the CSF is inserted by lumbar puncture into the spaces below the spinal cord, the intrathecal space.  This is where the spinal fluid circulates and the medication mixes and circulates with the fluid.  A pump is placed underneath the skin of the belly and below the belt line and the tubing from the CSF placement is connected to the pump.  The current pumps have an approximate diameter of up to 3.35 inches (85.2 mm).  The pump is then programmed to administer the medication in small continuous amounts, and subsequent to the operation, the amounts infused by the pump can be increased or diminished by an external telemetric device without any surgical intervention. In this fashion, the amount of medication given can be adjusted according to the response your child has to the infusion rate.

POTENTIAL PROBLEMS WITH THE PUMP

Potential problems relate to infection, like any foreign body in the organism of your child, and if an infection occurs, antibiotic treatment and subsequent removal of the pump and reinsertion may be needed.  Other problems relate to kinking of the catheters, dislodgement or breaks in the catheters that deliver the fluid from the pump.  If that occurs a new catheter will need to be placed.

MAINTENANCE OF THE PUMP

The pump periodically needs to be refilled with medication and this is done through a very small needle to a special place in the pump.  This is done as an outpatient.  No surgical interventions are needed.  It is most important that your child keep the appointments for refills that will be instructed at the time of discharge.  Special alarms are in the pump that will notify you if the medication is running too low, and immediate refill is needed.  The pump needs to continuously work, and if it runs out of medication the pump can damage itself and a new pump will need to be inserted.  Special instructions will be given for care of the wounds until they are completely healed, but once they are healed no further problems will occur.  The physicians in the outpatient setting will also assess the response of the spasticity to the medication and by the telemetry can adjust the rate, such as increasing or decreasing the infusion from the pump.

LIFE OF THE PUMP

The current battery systems may last from 36 to 95 months depending on the rate of infusion, the amount of medication needed and the dedicated batteries of the pump (special long-lasting batteries that feed the microprocessor base).  In general, the batteries will last six to seven years.  There will be a low battery alarm from the pump that will start to work between 100 and 600 days prior to the battery no longer working.  This will depend on the infusion rate.  When the battery is beginning to reach its lifetime, the whole pump is replaced and the new pump will obviously come with a new battery.

AIRPORT SECURITY

Because the pump is made of metal it may activate the security systems in airports and related locations where magnetic fields are employed to detect persons carrying metal objects.  You should inform the airport security personnel that this is present at the time of security check-in.  You may benefit from a note from your physician stating that your child has a pump in place.  You will be sent an identification card, which should be carried at all times.

MAGNETIC RESONANCE IMAGING (MRI)

You must be aware that if your physicians order an MRI of any part of the body, the MRI magnet may temporarily stop the motor of the pump due to the high magnetic field, which can stop the infusion of the medication.  The pump should resume normal operation after the MRI is completed.  However, telemetric confirmation should be performed immediately after the MRI to confirm that this has occurred.  MRIs of the head, arms and legs should give good quality images of the structures.  However, MRIs of the body, especially the abdomen, may be distorted due to the metal in the pump; therefore, those areas should not be studied by MRI.  Likewise, an MRI of the abdomen can potentially create an increase in the local temperature around the pump due to the high magnetic field and the metal.  This area should not be studied because of this.

IMAGING BY COMPUTER TOMOGRAPHY (CT Scan)

CT scans can be performed and there should be no side effects.  However, the CT scan images of the abdomen and lower spine will not come out clearly due to the metal in the pump, and consequently the study of the tissues in that location will potentially be unusable.

PHYSICAL THERAPY WITH DIATHERMY

Some therapists for muscle relaxation will employ diathermy, which is a heat generated source for treatment of muscle spasms and pain.  The local heat to the area of the pump can cause the pump to change its rhythm and may over- or under-medicate.  Consequently, if your child has a pump, he should not have diathermy applied in the region of the pump.

RADIATION THERAPY

In certain situations where there is cancer or related tumors in a child, a physician may recommend radiation therapy.  Radiation therapy should not be performed in your child because it will damage the electronic circuits and stop the pump.  The pump should be removed prior to radiation therapy if the radiation therapy is an important part of the treatment of your child.

KIDNEY STONE AND OTHER CALCULI TREATED WITH LITHOTRIPSY

At the time of this report, the effects of lithotripsy on the Baclofen pump are unknown.  Consequently, this treatment should not be applied to your child.

CONTRAINDICATIONS OF PUMP IMPLANTATIONS

The pumps are not to be implanted in your child if there is any evidence of skin infection or an infection in the bloodstream or elsewhere in the body since the bacteria may infect the pump and consequently it will need to be removed.

With the current model sizes, the pumps are not recommended to be implanted in children under 15 kg (approximately 30 pounds).  This is because the pumps could break through the skin.  The pump should not be placed in children who are extremely thin because of the similar problems of skin breakdown and pump infections, and then the pump will have to be removed.

THE SUCCESS OF TREATMENT WITH CONTINUOUS BACLOFEN INFUSION PUMPS

If your child has responded successfully to the Baclofen trial, he/she has an excellent chance of having a very good response to the Baclofen continuous infusion by pump.  Please remember that the dosage may need to be adjusted to achieve the desired effect and consequently do not judge the response to the treatment until the necessary time and adjustments have been made.

GLOSSARY

Bridge Bolus – A calculated dose and duration used when changing concentrations or solutions in the pump to prevent under- or over-dosing the patient while the old drug concentration is cleared from the fluid pathway.

Bolus (Single Bolus) – A programmable infusion mode that dispenses the prescribed drug once.  Any telemetry transmission during a bolus infusion will cancel the bolus.

Bolus Delay (Periodic Bolus) – A programmable infusion mode that dispenses a prescribed drug dose at maximum rate at specified intervals and then dispenses at the minimum rate between boluses (delay).

Calibration Constant – A specific numeric value assigned to each pump by Medtronic that indicates the number of electrical pulses required by the peristaltic mechanism to dispense 1(L of fluid.


Changes Screen – Programmer screen that allows changes to be made to the pump operating parameters.

Continuous – A programmable infusion mode that dispenses the prescribed drug dose at a constant infusion rate.

Complex Continuous – A programmable infusion mode that can repeatedly dispense the prescribed drug at 2-10 different combinations of dose and infusion rates.

Infusion Mode – The method of drug delivery (e.g., Complex Continuous).  Infusion modes are programmed from the Changes screen.

Postoperative Priming Bolus – The bolus amount required to move the drug from the reservoir to the tip of the catheter; used to initiate therapy after implant.

Pump Memory Error – Error in memory data detected by pump self-check or programmer check.

Pump Parameters – Pump calibration constant, reservoir level, and alarm features.

Pump Prescription – The drug dose and infusion mode.  Upon completion of telemetry, the pump starts dispensing the drug according to the prescription.

Pump Status – The drug name, drug concentration, calibration constant, pump prescription, reservoir volume, alarm status, and date and time of last change to the pump.

Reservoir Valve – The reservoir valve stops the further introduction of fluid into the reservoir when the reservoir capacity is reached.

Telemetry – Radio frequency transmissions between the programmer and the pump.

Twiddler’s Syndrome – Conscious or unconscious patient manipulation of the implanted pump, which can cause catheter dislodgement, kinking, etc.
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TABLE I:
ASHWORTH SCALE OF MUSCLE TONE

	Ashworth Score
	Degree of Muscle Tone



	1
	No increase in tone


	2
	Slight increase in tone giving a “catch” when affected part is moved into flexion or extension



	3
	More marked increase in tone, passive movements are difficult



	4
	Considerable increase in tone, passive movements difficult



	5
	Affected part is rigid in flexion or extension


