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Combining Botulinum Toxin and Phenol to Manage Spasticity

in Children

Judith L. Gooch, MD, Christopher P. Patton, DO

ABSTRACT. Gooch JL, Patton CP. Combining botulinum
toxin and phenol to manage spasticity in children. Arch Phys
Med Rehabil 2004;85:1121-4.

Objective: To describe the specific techniques and adverse
reactions of using concurrent, multiple injections of both bot-
ulinum toxin and phenol to manage spasticity in children with
cerebral palsy (CP) and other neurologic conditions.

Design: A retrospective case series.

Setting: A tertiary care children’s hospital.

Participants. Consecutive patients (N=68) with spasticity
related to CP or other neurologic conditions.

Intervention: Ninety injection sessions combining botuli-
num toxin and phenol to manage spasticity.

Main Outcome Measure: Documentation of adverse reac-
tions.

Results: The mean phenol dosage was 9.5mL at a mean of
0.6mL/kg per injection dose. The mean botulinum toxin type A
(Botox) dose injected was 193U (12U/kg), and the mean of
botulinum toxin type B (Myobloc) dose injected was 7750U
(530U/kg). The mean number of muscles injected was 14.
Adverse reactions are described but were infrequent. Dyses-
thetic hand pain occurred in 2 patients. One patient developed
a systemic reaction to Myabloc.

Conclusions. Using botulinum toxin and phenol injections
allowed many muscles to be injected to manage spasticity in
children with CP and other neurologic conditions. Using this
combination allowed an increased number of injections at the
maximal recommended dose.
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HILDREN WITH CEREBRAL PALSY (CP) often have

spasticity that may lead to contractures and limit their
functional abilities. Multiple approaches, including botulinum
toxin injections and phenol motor point blocks, are used to
manage spasticity. Botulinum toxin is frequently used to man-
age spasticity in children with CP. Multiple studies-¢ have
shown reduction in tone and some have shown improvements
in function after intramuscular injection of botulinum toxin
type A (Botox). The most effective and safest dose of botuli-
num toxin has not yet been determined. The recommended
maximum dosage of Botox is 12 units per kilogram.”2 How-
ever, centers have reported injecting larger amounts.® A total
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maximum body dose of 300 to 400U per visit has also been
recommended.”® A dose of 3 to 6U/kg of Botox is recom-
mended for effective reduction of spasticity in large muscles.
Experience with dosing of botulinum toxin type B (Myobloc)
is less than that with botulinum toxin type A.

Children with CP and other neurologic conditions frequently
have multiple spastic muscles. The current botulinum toxin
dosing recommendations limit the number of muscles that can
be injected at 1 time. For instance, in a 20-kg child with
diplegic CP, the gastrocnemius, hamstring, and adductor mus-
cle groups are frequently spastic. If one wereto inject 4U/kg in
each of these muscle groups, the amount injected would be
480U or 24U/kg. If the child also had significant spasticity in
other muscle groups, such as the hip flexors or upper-extremity
muscles, the dosage would be even higher.

Phenol motor point or peripheral nerve blocks have been
used historically to manage spasticity in adults and children.
Several studies'®1s (most published in the 1960s and 1970s)
document reduction in muscle tone and some improvement in
function after phenol blocks. Phenol can be injected into a
mixed sensorimotor peripheral nerve, amotor nerve, or amotor
point. The advantage of injecting mixed nervesis easier access.
However, this type of injection may lead to painful dysesthe-
sias. Dosages injected have been variable. It has been stated
that the lethal dosage is greater than about 8g.14 It has also been
recommended that in an adult no more than 1g be injected on
a given day.’4 Several studiesi®1215 jn children have listed
amountsinjected into individual nerves but have not listed total
dosages injected. Morrison et ali¢ reported cardiac dysrhyth-
mias in 3 of 16 children receiving phenol motor point blocks
(5% in water) during halothane anesthesia. The dosage range
was 6.7 to 70mg/kg, with a mean of 32mg/kg. No correlation
was found between dosages or blood concentration and inci-
dence of dysrhythmias. They concluded that phenol adminis-
tered in these dosages over a average duration of 33 minutesin
children with CP anesthetized with halothane was not associ-
ated with an increased incidence of cardiac dysrhythmias.
However, they also stated that the safe dose and duration of
administration have not been established.

Injecting phenol is more difficult than injecting botulinum
toxin, because phenol requires a nerve or motor point to be
specifically localized by electric stimulation with a needle.
Children tolerate this poorly, often requiring general anesthesia.

To manage spadticity in children with CP and other neuro-
logic conditions, we frequently use acombination of botulinum
toxin and phenol motor nerve injections. Other pediatric reha-
bilitation centers are using this same process (Mark Gormley,
MD, personal communication, 2003; Dennis Matthews, MD,
personal communication, 2003). However, literature describing
this treatment is limited. A recent abstract'® describes a com-
bination of botulinum toxin type A and phenol motor point
injections into 120 patients with spastic CP. On average, 9.6
muscles were injected. Spasticity was reduced by an average of
1 on the Modified Ashworth Scale in muscles injected with
botulinum toxin type A and 1.5 in muscles injected with
phenol. Complications were reported as negligible. Total dos-
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Table 1: Subjects’ Diagnoses

Diagnosis n
Spastic quadriplegic CP 39
Spastic diplegic CP 24
Spastic hemiplegic CP 3
CNS degenerative disease 2

Abbreviation: CNS, central nervous system.

age was not stated, but maximum dosage of phenol did not
exceed 1g.

In the present study, we describe the management of spas-
ticity in children treated with a combination of botulinum toxin
injections and phenol motor nerve blocks. This article de-
scribes (1) the specific techniques we used, including individ-
ua and total dosages of both botulinum toxin and phenal, (2)
the number and location of muscles injected, and (3) adverse
reactions encountered.

METHODS

Setting

A retrospective chart review was conducted at a regiona
tertiary children’ shospital, Primary Children’s Medical Center,
Salt Lake City, UT. The charts were those of children with CP
or other neurologic conditions receiving a combination of
botulinum toxin type A (Botox) or botulinum toxin type B
(Myobloc) and phenol motor nerve blocks for management of
spasticity. The review covered the 18-month period between
January 2002 and June 2003 and was approved by the institu-
tional review board at the University of Utah.

Participants

Included were 68 consecutive cases of children (47 boys, 21
girls) with spasticity related to CP or other neurologic condi-
tions who received a combination of botulinum toxin and
phenol injections. These subjects received a total of 90 injec-
tion sessions. Mean age at the time of injection was 6 years
(range, 1y 8mo to 18y 9mo). Diagnoses of the subjects are
listed in table 1.

Procedure

All injections were performed in the Rapid Treatment Unit
under general anesthesia. Patients were premedicated with
0.5mg/kg of midazolam and 15mg/kg of acetaminophen ad-
ministered 30 to 40 minutes before the procedure. General
anesthesia consisted of inhalational anesthesia administered by
the anesthesia staff via facemask. Postprocedure pain control
consisted of intravenous morphine sulfate as needed or acet-
aminophen rectal suppository if not given before the procedure.

Botulinum toxin type A (Botox) was diluted in preservative-
free, sterile saline to a concentration of 100U/mL. Muscles
injected with Botox and botulinum toxin type B (Myobloc)
were localized by using stretch and palpation or electric stim-
ulation. The toxin was then infiltrated in the area of maximal
muscle mass with a 27-gauge 1¥-in needle, a 27-gauge 37-mm
Botox Injection Needle,? or a 30-gauge 25-mm injectable mo-
nopolar electromyography needle electrode.”

Phenol was diluted with sterile water to a concentration of
6%. The motor nerve's general location was found through
surface stimulation with a DigiStim 3 Plus peripheral nerve
stimulator.® Subsequently, specific localization was done by
using 1 of the 2 injection electrode needles listed earlier. A
200-ms pulse width square wave ranging in intensity from 1 to
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3mA was used during needle localization. The needle was
positioned to elicit a maximal contraction, into which 0.25 to
0.5mL of the phenol solution was infiltrated after a negative
aspiration. Contractions were observed for about 30 seconds. If
the stimulation-induced contraction persisted, an additional
0.25 to 0.5mL of the phenol solution was injected. If the
contraction was eliminated, the needle was repositioned
dightly and phenol was injected into the area of greatest
contraction. This procedure was repeated until no further con-
tractions were noted or a dosage of 3.0mL had been injected.
The motor nerves to these muscles were localized by finding
contractions in the targeted muscles and avoiding contractions
in more distally innervated muscles.

Patients and caregivers were told to avoid vigorous stretch-
ing and not to increase the child’ s routine activity level for 1 to
2 weeks after injections.

The amounts of botulinum toxin and phenol injected were
recorded. All participants were seen for follow-up. Adverse
reactions were recorded.

RESULTS

Sixty-eight children received 90 botulinum toxin and phenol
injection sessions. Most received 1 set of injections but 10
individuals received 2 sessions, 5 subjects received 3 sessions,
and 1 child received 4 sessions. The mean phenol dosage
injected was 9.5mL (600mg), with a range of 1 to 19mL. A
mean of 0.6mL/kg (40mg/kg) was injected, with arange of 0.1
to 1.4mL/kg (6—84mg/kg). The mean amount of Botox in-
jected was 193U with arange of 100 to 400U (n=52). A mean
of 12U/kg was injected, with a range of 2.2 to 12.2U/kg. The
mean amount of Myobloc injected was 7750U, with a range of
2500 to 15,500U. A mean amount of 530U/kg was injected,
with arange of 116 to 1066U/kg. The mean number of muscles
injected was 14, with arange of 7 to 21 muscles. The muscles
injected with phenol were the adductor longus, gracilis, adduc-
tor magnus, semitendinosus and semimembranosus, rectus
femoris, and medial gastrocnemius. The muscles most com-
monly injected with phenol were the adductor and hamstring
muscle groups. The 3 most common patterns of muscles in-
jected are shown in table 2.

Adverse reactions included dyesthetic pain in the upper
extremity in 2 children, one diffusely in the hand and the other

Table 2: The 3 Most Common Injection Patterns

Phenol Injections Botulinum Toxin Injections

Pattern 1 Adductor longus
Gracilis

Adductor magnus
Semitendinosus
Semimembranosus
Adductor longus
Gracilis

Adductor magnus
Semitendinosus
Semimembranosus
Medial gastrocnemius
Adductor longus
Gracilis

Adductor magnus
Semitendinosus
Semimembranosus
Medial gastrocnemius
Biceps brachii

Medial gastrocnemius
Lateral gastrocnemius

Pattern 2 Lateral gastrocnemius

Upper-extremity muscles

Pattern 3 Lateral gastrocnemius

Upper-extremity muscles
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in the anterior forearm and the palm after phenol injection into
the biceps brachii muscle. Pain in both was well controlled
with gabapentin and resolved within 6 weeks. Another child
had pain with stretching of the adductor muscles for about 3
weeks after phenol injections. Another had pain in the posterior
aspect of the thigh for about 2 weeks after phenol injections
into the hamstring muscle group. One child had episodes of
vomiting and a seizure aweek after botulinum toxin and phenol
injections. The child had not had seizures before this. No other
seizures were noted, and no specific etiology was determined.
Eight days after phenol and Myobloc injections, 1 child devel-
oped a systemic reaction to Myobloc with constipation, diffi-
culty chewing, and generalized weakness. This reaction grad-
ualy resolved over the following 6 weeks. This child had
received a total dosage of 12,000U of Myobloc (980U/kg).
Wedid not count as adverse reactions those participants who
had difficulty walking for severa days after the injections.

DISCUSSION

Using botulinum toxin and phenol injections concurrently
permits more spastic muscles to be treated during a single
anesthesia. The average number of muscles injected by using
this technique in this group of children was 14. Injecting this
many muscle groups by using either botulinum toxin or phenol
aone would require higher than the recommended dosages of
either medication and could lead to increased likelihood of
adverse reactions.

We chose to inject larger, proximal muscles with phenol and
smaller, distal, and deeper muscles with botulinum toxin. Be-
cause less botulinum toxin is used for smaller muscles, the cost
is lower. It is easier to localize a deeper, smaller muscle for
botulinum toxin injection than to localize its motor nerve for
phenol injection. Phenol was used in muscle groups in which
nerve localization minimizes diffusion onto a mixed or sensory
nerve. Botulinum toxin was used in muscles with an increased
probability of diffusion onto a sensory nerve.

With the techniques described and the amounts injected,
complications were infrequent. We chose to inject motor
nerves rather than peripheral sensory motor nerves with phenol
to avoid dysesthesia. Two children had neuropathic pain in
their hands for several weeks after injection. The pain in both
these children was well controlled with gabapentin. Another
child had pain with stretching in the groin for several weeks
after injections, and 1 child had pain in the posterior aspect of
the leg for about 2 weeks after injections. One child had a
systemic reaction to Myobloc.

We changed our technique for injection of the biceps brachii
muscle after the 2 children developed hand pain. We moved the
injection site distally and lateraly in the muscle. After this
change, we had no further reports of pain after the injection.
Before this study, 2 children were observed (JLG) with dyses-
thetic type pain in the leg and foot after medial hamstring
injections. After these episodes, the injection site was aso
moved distally and medially in the hamstring muscle group to
avoid diffusion onto the sciatic nerve. Parents and caregivers
were encouraged to have their child avoid vigorous stretching
and vigorous mohility for 1 week after the procedure. This
instruction was also given by Glenn.1t

Reported complications were similar to other studies. 101215
Easton et al° injected spastic muscles with 5% phenol in 42
children who had various neurologic conditions. These were
intramuscular injections. One child had pain after vigorous
stretching in the gastrocnemius soleus muscle group. No other
toxic reactions were described. The amount of phenol injected
was 0.1mL per stimulated site, with up to 10 to 20 injectionsin

1123

the hamstring and adductor muscle groups and 25 to 40 in the
gastroc-soleus muscle groups. No total dosage was given.

Spiral2 injected 61 children with spastic CP with a 5%
phenol solution. The tibial and obturator nerves were most
commonly injected. The dosage was 2 to 5mL per nerve. The
total dosage per kilogram was not given. Complications in-
cluded decreased ability to wak for several days in some
patients. Seven patients had pain and paresthesias. Six of them
had injections into the tibia nerve, and 1 had injection into the
brachia plexus.

Y adav et el performed peripheral nerve blocks using a 6%
phenol solution in 116 children with spastic CP. Most of the
injections were given into the obturator or posterior tibial
nerves, 1 to 3mL was injected into each nerve. Five patients
developed paresthesia after posterior tibial nerve block. No
patients with obturator nerve blocks developed paresthesia
Three patients had pain lasting afew days to amonth at the site
of the injection or in the distribution of the nerve. One patient
had complete loss of sensation and 2 had weakness that im-
proved quickly.

Other complications of phenol injections include loss of
useful motor function, peripheral edema, local infection, or
deep vein thrombosis.” In systemic doses of 8.5g or more,
phenol may cause convulsions, central nervous system depres-
sion, and cardiovascular collapse.r* Our average dosage was
0.6g, with a maximum of 1.1g.

Complications from botulinum toxin injections were also
rare. One child who received Myaobloc developed symptoms
consistent with a systemic reaction. This child received a
dosage of 12,000U (980U/kg). We believe that this was an
overdose and lowered our maximum dosage after this. Other
potential adverse effects of botulinum toxin type A in children
include excessive weakness, pain at the injection site, fever,
urinary incontinence, and dysphagia.”8 Botulinum toxin type B
has been less thoroughly evaluated.

CONCLUSIONS

Injection of both botulinum toxin and phenol lowers tone in
the short run. Further studies are needed to determine optimal
dosages and injection sites. Glenn! points out that a poor
correlation exists in the literature between quantity of phenol
and effectiveness. The literature on botulinum toxin also varies
with regard to optimal dosage. Evaluating long-term cost ef-
fectiveness and long-term complications, especially after re-
peated injections, are also necessary.
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