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Abstract.

OBJECTIVE: To evaluate the safety of combining salivary gland onabotulinumtoxinA (BTX-A) injections for sialorrhea with
intramuscular BTX-A injections for spasticity in the same procedure.

DESIGN: A retrospective cohort study in a tertiary hospital center. Patients selected were younger than 20 years, diagnosed
with cerebral palsy, and received their first salivary gland BTX-A injection between March 2011 and July 2015. Chart review
and telephone interviews were performed. The primary outcome measure was the rate of adverse events after combined BTX-
A injections into salivary glands and muscles. The secondary outcome measure was the efficacy of injections, as reported by
patients.

RESULTS: Twenty-five of the 52 selected patients received salivary gland BTX-A injections only, and 27 received concurrent
salivary gland and multi-level intramuscular chemodenervation with BTX-A with or without alcohol. The rate of adverse events
was < 10% in both groups; 4% in “Salivary Only Group” and 7% in the “Salivary 4+ Multilevel Intramuscular Chemodenervation
with BTX-A group (with or without alcohol)”. Both approaches were equally effective in meeting their goals of salivary injections
(> 50% improvement for at least two months). In the “salivary only” and in the “salivary + multi-level intramuscular” group, 76
and 85% of the patients reached their goals respectively.

CONCLUSIONS: Combining BTX-A injections for sialorrhea with multilevel intramuscular BTX-A injections (with or without
alcohol) appears to be safe and effective and allows treatment of patients for both conditions simultaneously.
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58% of children with cerebral palsy (CP) [1]. It can
be caused by motor function difficulties, such as se-
vere dysphagia due to spasticity or weakness of the
oropharyngeal and esophageal musculature, as well as
oral sensory dysfunction and poor head control [2].
Sialorrhea causes serious medical problems such as
choking, aspiration, and pulmonary infections. Addi-
tionally, sialorrhea causes skin irritation, leads to so-
cial embarrassment, and increases the burden of care,
including frequent suctioning, bib/clothing changes,
and cleaning of household items. Thus, sialorrhea ad-
versely affects a child’s health, social integration, and
quality of life [2,3].

While sialorrhea can be addressed by a variety
of modalities, direct injection of onabotulinumtoxinA
(BTX-A) into the salivary glands is known as a safe,
minimally invasive, and effective treatment for drool-
ing in children and adults. Injection of BTX-A has be-
come a common tool in the treatment of sialorrhea [3],
and it benefits patients by avoiding the systemic ad-
verse effects caused by oral medications, which are re-
portedly as high as 44% with glycopyrrolate, one of the
most commonly used oral medications [4]. This treat-
ment also precludes the need for surgical intervention
and can be helpful if surgery fails.

Besides sialorrhea, one of the most common prob-
lems in patients with CP and similar motor develop-
mental conditions is spasticity. Spasticity can result in
a decreased range of motion and even cause contrac-
tures, leading to challenges with ambulation, transfers,
positioning, ease of care, skin breakdown, and pain. In-
tramuscular BTX-A injections are a common therapeu-
tic modality for treating localized spasticity and pain in
individuals with CP. Due to diffuse spasticity, multiple
intra-muscular injections are often done throughout the
body in a single session, termed a single event multi-
level chemoneurolysis or SEMLC. Injections can be
used alone or in combination with oral anti-spasticity
medications or surgical interventions, such as soft tis-
sue lengthening, intrathecal baclofen pump placement,
or selective dorsal rhizotomy. Thus, patients with CP
who may benefit from BTX-A injections for sialorrhea
also frequently benefit from intramuscular BTX-A in-
jections for spasticity. Based on clinical experience,
this is common for patients with quadriplegic CP.

To avoid antibody formation, many healthcare pro-
viders wait at least 3—4 months [16] between injec-
tions, by which time the effects of BTX-A have of-
ten unfortunately waned. If a patient cannot receive
BTX-A injections into the salivary glands and muscles
concurrently, one must be chosen over the other for

that 3—4 month cycle, thus denying the patient optimal
therapy. An additional benefit of combining injections
is that the number of procedures can be minimized,
which is especially important when general anesthe-
sia is required, given the risks and adverse events as-
sociated with it. Therefore, although it is not a univer-
sal practice, administering both injections concurrently
may be the best option for patients who require both
spasticity and sialorrhea management.

Currently, the information on the safety and effi-
cacy of a combined procedure with BTX-A injections
into the salivary glands and muscles is limited. The
only available literature is a previous case report de-
scribing two patients with severe spastic quadriplegic
CP who received BTX-A injections into both sali-
vary glands and multiple intramuscular sites during the
same procedure [5]. Both patients showed improve-
ments in drooling and spasticity without any adverse
events. With such limited data, there is a need for fur-
ther research to validate the safety and efficacy of com-
bining BTX-A injections for spasticity and sialorrhea
in the same procedure.

Prior to the use of botulinum toxin, alcoholic com-
pounds such as phenol or ethanol were used for
chemodenervation in patients with spasticity. While
BTX-A effects spasticity by targeting the presynap-
tic membrane of the neuromuscular junction, alcohol
blockade works by denaturing proteins within the mo-
tor nerve axon. Treating spasticity with simultaneous
intramuscular injections of BTX-A and alcohol is a
common clinical technique to maximize the number
of muscles covered while minimizing using excessive
doses of either medication [15]. Single event multi-
level chemoneurolysis, or SEMLC, can now be done
with BTX-A alone, with BTX-A with ethanol, or less
commonly with ethanol alone.

The objective of this study was to evaluate the safety
and efficacy of treating sialorrhea with BTX-A alone or
concomitantly with SEMLC (intramuscular injections
with BTX-A alone or in conjunction with alcohol in-
jections). SEMLC has been used for individuals with
CP to manage both diffuse and multilevel muscle spas-
ticity. However, little data exists on simultaneous use
with intraglandular injections.

The primary hypothesis of this study was that the
concomitant use of multi-level intramuscular BTX-A
for spasticity and intraglandular BTX-A for sialorrhea
would not increase their adverse events or decrease
their efficacy. Because both sialorrhea and spasticity
are often present in patients with CP, the potential sig-
nificance of this retrospective study is to provide infor-
mation that will empower clinicians to treat both con-
ditions simultaneously.
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2. Methods
2.1. Study design, participants, and data sources

This was a retrospective cohort study, approved by
the committee on research ethics at the institution in
which the research was conducted in accordance with
the Declaration of the World Medical Association, per-
formed in a tertiary-care hospital center. Parental con-
sent was obtained for all subjects, and patient assent
was obtained when appropriate.

The independent variable assessed was the inclu-
sion of intramuscular spasticity management during
BTX-A injection for sialorrhea. The dependent vari-
ables were the occurrence of adverse events and the
reported improvements in drooling and spasticity re-
ported by the patients.

The inclusion criteria were all patients with CP seen
at the study institution who were younger than 20 years
old and had received their first BTX-A injection into
salivary glands between March 2011 and July 2015
consecutively. Patients who received SEMLC with ei-
ther BTX-A alone or with BTX-A and alcohol were
included for power. Further analysis was performed to
evaluate if there was a difference between these two
SEMLC groups (BTX-A only or BTX-A + ethanol).

The start date was the first salivary gland injection
at the study institution. The end date was chosen af-
ter consultation with the biostatistics department to al-
low for an adequate interval of at least 2 years (aver-
age = 41 months; range 24-58 months), for long-term
follow-up of baseline improvement.

There was a total of 57 patients, of which five (9%)
were lost to follow-up, leaving 52 patients. Of these,
25 patients received BTX-A injections into salivary
glands only, and 27 patients received BTX-A injections
into both salivary glands and SEMLC during the same
procedure (with or without concomitant alcohol injec-
tions).

After consultation with a statistician, the decision
was made to limit the analysis to the patient’s first
BTX-A injection and not to include repeat injections
in order to eliminate variables that were likely to skew
the outcome measures. These potential confounders in-
cluded the number of BTX-A injections received previ-
ously, self-selection for subsequent injections, and tim-
ing between injections.

Medical records were reviewed for past medical
and surgical histories significantly related to salivation
(tracheostomy, gastroesophageal reflux, tube feeds,
history of fundoplication, and constipation), medica-

Table 1
Efficacy outcome measures for salivary gland injections and intra-
muscular injections

Salivary gland injection Intramuscular injection
Number of falls

Ease of care: Cleaning, diapering,

Frequency of suction
Frequency of bib/clothing

changes dressing, and transferring

Patient discomfort (1-10 Gait distance

scale)

Frequency of aspiration Pain (visual analog scale of 1-10)
pneumonias

Frequency of rashes

tions (glycopyrrolate, a scopolamine patch, benzodi-
azepines, antihistamines, gastrointestinal medications
for gastroesophageal reflux, and anti-seizure medica-
tions), the number of incidents and dates of aspiration
pneumonia, and other treatments for salivation such as
surgery. The records were also reviewed for medica-
tions and other treatments for spasticity. The goals of
injections, whether the goals were met, and any ad-
verse events observed were reviewed. Additionally, the
patients (or parents/legal guardians/caregivers, as ap-
propriate) were called to confirm, clarify, and add de-
tails to the information above.

All injections were performed under the guidance
of one senior pediatric physiatrist (H.K.) at a tertiary
medical center. All intraglandular and intramuscular
injections were performed using ultrasound and elec-
trical stimulation guidance. For salivary glands, BTX-
A was injected into the parotid and/or submandibular
salivary glands at a dose of 1 U/kg, with a maximum
of 25 U per gland and a total of 100 U per session.
Intramuscular dosing was performed based on clinical
history, examination findings, and safety recommenda-
tions of the manufacturer. No patient received greater
than the weight-based recommended dose of BTX-A
to avoid systemic toxicity and adverse events.

2.2. Outcome measures

The primary outcome measure was the number of
adverse events after injections. Adverse events were
defined inclusively as any adverse event reported by
the patient/caregiver, or identified via chart review. The
latter included incidents such as those observed by the
physician during the procedure on physical exam, or
on post-procedure monitoring of heart rate, blood pres-
sure, and resumption of pre-op cognitive status and
feeding. Patients were seen in clinic approximately 4—
6 weeks, post-injection for follow up. At that time a
physical exam was performed and adverse effects from
the BTX-A procedure were obtained via history.
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Patient characteristics at initial BTX-A injection

Characteristics Salivary gland only (n = 25) Salivary gland and SEMLC (n = 27)
Male: Female (26:26) 11 (44%): 14 (56%) 15 (56%): 12 (44%)
Age range 1 month—17 years 1 month 2 years 5 months—18 years 4 months

(mean: 7 years O months)
IO)ITO)IIE)IV 1)V (22)

GMECS level

Gastroesophageal reflux disease n = 31 (60%)
Tracheostomy n = 11 (21%)

Feeding tube n = 33 (63%)

Seizure disorder n = 32 (62%)

(mean: 9 years 5 months)
1T @B)OIB)IV (6) V (15)

(average 4.8) (average 4.2)
18 (72%) 13 (48%)
9 (36%) 2 (7%)
21 (84%) 12 (44%)
17 (68%) 15 (56%)

Abbreviations: GMFCS, gross motor function classification system; SEMLC, single-event multilevel chemoneurolysis;

BTX-A, OnabotulinumtoxinA.
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Fig. 1. Efficacy scale vs. number of patients for first BTX-A injection for the 3 groups. 0 = no efficacy; 1 = partial efficacy (< 50% improvement
in drooling); 2 = good efficacy (= 50% improvement in drooling but with a duration of < 2 months); 3 = very good efficacy (= 50% improvement
in drooling for > 2 months). SEMLC, Single-event multilevel chemoneurolysis; BTX-A, OnabotulinumtoxinA.

The secondary outcome measures were the efficacy
of injections to salivary glands and muscles. Efficacy
was defined as at least 50% improvement in a pre-
determined injection goal (see Table 1), which lasted
for at least 2 months. For objective should be goals
(i.e., frequency of suctioning or number of bibs used),
the patients were asked about goals of injection be-
fore the procedure, and the degree of goal accomplish-
ment was discussed on follow up. For subjective goals
(e.g., quality of gait, embarrassment from drooling),
a percentage was determined by asking the patient on
follow up what percentage their symptoms improved
from baseline, or determined by the change in Likert
scale from 1-10. This information was available, as the
line of questioning is standard practice in our clinic.
Before each injection, each child and or caregiver iden-
tified the goals of injection. Unfortunately, standard-
ized assessment tools were not consistently performed

in clinic to better qualify efficacy in this retrospective
study.

2.3. Statistical analysis

Statistical analysis was performed using the IBM
SPSS Statistics for Windows, Version 24.0. (IBM
Corp., Armonk, NY, USA). The Fisher’s exact test
was used to compare categorical data. Spearman cor-
relations were performed to examine the relationships
between variables. For all analyses, statistical signifi-
cance was set at P < 0.05.

3. Results
3.1. Patients

Of the 52 patients who carried through for this
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Table 3
Adverse events of initial BTX-A injection

Injection Adverse events Duration
BTX-A to Difficulty swallowing, thick 2 months
salivary glands saliva, dry mouth, but normal
only (n = 1/25) modified barium swallow test
BTX-A to Injection site erythema 1 day
salivary glands
and muscles
(n =2/27)

Dry mouth 2 weeks

Abbreviations: BTX-A, OnabotulinumtoxinA.

study, 25 received BTX-A injections into their sali-
vary glands only (Group 1, “Salivary Only”) and 27 re-
ceived BTX-A injections into their salivary glands and
muscles during the same procedure (Group 2, “Sali-
vary + SEMLC”). Group 2 was further categorized as
Group 2a, “Salivary + SEMLC with BTX-A Only™:
eight patients, and Group 2b, “Salivary + SEMLC with
BTX-A and Ethanol”: 19 patients. There were 14 fe-
males in the salivary gland only group, and 12 females
in the salivary + SEMLC group. The demographics,
including the sex, age, and Gross Motor Function Clas-
sification System (GMFCS) level for the two groups
are shown in Table 2.

3.2. Injection information

In patients who received intramuscular injections
with only BTX-A in addition to salivary gland injec-
tions, an average of eight muscles were injected. In pa-
tients who received intramuscular ethanol injections in
addition to BTX-A, an average of nine muscles were
injected. The three most common muscles injected
with BTX-A, in order of decreasing frequency, were
the iliopsoas, hamstring, and hip adductor longus. The
three most common muscles injected with alcohol, in
order of decreasing frequency, were the gastrocnemius,
brachialis, and hip adductor longus.

In patients who received intramuscular injections
with BTX-A only, the average dose was 12 U/kg, with
an average total dosage of 283 U per session. In pa-
tients who received alcohol and BTX-A, the average
dose of BTX-A was 13 U/kg, with an average total
dosage of 287 U per session. For alcohol injections,
45% ethanol was used at 0.14 mL/kg, with an average
total dosage of 2.8 mL per session. Range of dosages
injected into muscles can be seen in Table 4.

3.3. Adverse events

One patient in Group 1 (4%) and two in Group 2

(7%) experienced adverse events. All three were re-
lated to salivary gland injections. The patient from
Group 1 reported difficulty in swallowing after the first
injection. Because of the concern for dysphagia as-
sociated with the spread of BTX-A, a modified bar-
ium swallow examination was performed, but was nor-
mal. The symptoms lasted for 2 months, at which
point there was complete resolution. The patient did
not have aspiration pneumonia or other respiratory ill-
nesses during this time. In Group 2, the only two pa-
tients who reported adverse events were part of Group
2b, who received ethanol and BTX-A. One patient
reported erythema at the injection site (face), which
lasted for one day, and the other reported dry mouth
which lasted for 2 weeks (see Table 3). In summary,
adverse events occurred in both groups at a rate of <
10%, and there was no statistical difference between
the groups (chi-square test, P > 0.05; Fig. 1).

3.4. Efficacy

Both groups showed good efficacy, and they were
not statistically different from each other (chi-square
test, P > 0.05). In Group 1, 19/25 patients (76%) met
the goal of injection (at least 50% improvement for
over two months). One patient (4%) met the goal of
injection, but the improvements in the salivary gland
injection lasted for less than two months, and one pa-
tient (4%) showed some efficacy of the salivary gland
injection, but did not meet the 50% mark. Four patients
(16%) showed no efficacy of the salivary gland injec-
tion.

In Group 2, all patients met their goals for IM in-
jections and 23/27 patients (85%) met their goal for
salivary gland injection (at least 50% improvement for
over two months). Three patients (11%) showed some
efficacy, but did not meet their salivary gland injection
goal. One patient (4%) showed no efficacy of the sali-
vary gland injections. Subgroups 2a (BTX-A only) and
2b (BTX-A + ethanol) had comparable effectiveness
on comparison (16/19 patients, or 84% for the former
vs. 7/8 patients, or 88% for the latter). The efficacy of
salivary gland injections are depicted in Fig. 1.

4. Discussion

4.1. Primary outcome: Adverse events

The rate of occurrence of adverse events in Group
2 was less than < 10%, regardless of whether BTX-
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Table 4
Muscles injected with range of units of BTX-A used
Muscle Units of BTX-A
Head/neck
Masseter 10
Temporalis 20-30
Upper extremity
Infraspinatus 20
Teres major 10 to 20
Trapezius 10 to 20
Deltoid 20
Pectoralis major 20 to 30
Pectoralis minor 10
Biceps 25
Brachialis 20 to 30
Brachioradialis 25
Pronator teres 20
Flexor carpi ulnaris 10 to 30
Flexor carpi radialis 10 to 30
Flexor digitorum superficialis 20
Pronator quadratus S5to 10
Adductor pollicis 5to 10
Lower extremity
Iliacus 10 to 20
Gracilis 10 to 30
Adductor longus 20 to 50
Tliopsoas 20 to 50
Hamstring 30-100
Rectus femoris 20 to 50
Tensor fascia lata 20 to 30
Peroneus longus 20
Peroneus brevis 10 to 20
Peroneus tertius 15t0 20
Anterior tibialis 10 to 20
Gastrocnemius 40 to 100
Flexor digitorum longus 20
Posterior tibialis 30 to 50
Back
Paraspinals 30

A was used alone or in combination with alcohol.
The limited side-effect profile observed in this study is
noteworthy given the high level of impairment found
in the patient population (see Table 2). There is a theo-
retical concern that injections of BTX-A to facial mus-
cles and salivary glands may put the patients at an in-
creased risk for the spread of BTX-A to bulbar mus-
cles, resulting in increased dysphagia. Notably, two pa-
tients received injections to both facial/neck muscles
and salivary glands. In terms of dosing, one patient re-
ceived injections into bilateral temporalis muscles (20
U per site), and the other received injections into bi-
lateral masseter muscles (10 U per site) and bilateral
temporalis muscles (30 U per site). Of interest, neither
patient showed adverse events, although more research
would need to be done to explore the safety of com-
bined salivary gland and face injections.

Previous studies on intraglandular BTX-A injec-
tions for sialorrhea alone showed adverse events in 10—
45% of cases [7,8]. Most of these studies had simi-
lar dosing protocols to ours. Moller et al. reported ad-
verse events in 11% of patients who received BTX-
A to salivary glands, dosed at 100-120 U to all four
glands [8]. Bothwell et al. observed adverse events at
a frequency of 11% when injecting a total of 20 U
into two glands [9]. Reid et al. [7] injected 100 U into
four glands and reported a 23% frequency of adverse
events (56% of non-ambulatory patients, which could
be viewed as GMFCS level III and above). Scheffer
et al. [10] reported 30% of patients experienced ad-
verse events with dosing at 60—100 U divided into four
glands (50% of patients with GMFCS levels IV-V),
and Ong et al. [11] injected 60—80 U into four glands
and reported an adverse event frequency at 43% (53%
of patients with GMFCS levels IV-V). Previous stud-
ies using intramuscular injections of BTX-A showed
adverse events at a rate of 2-28% [12], and the rates of
adverse events for intramuscular injections of ethanol
and BTX-A ranged from 7% [13] to 21% [14].

In this study, it appears that injections for spastic-
ity combined with injections for sialorrhea caused rela-
tively few adverse events, even in severely affected CP
patients. Besides having an experienced practitioner
perform injections and using electrical stimulation and
ultrasound guidance for the confirmation of correct
placement, the selection of muscles and careful consid-
eration when selecting ethanol versus BTX-A is crit-
ical for preventing adverse effects. There are certain
muscles, such as the gastrocnemius, where anatomical
localization of motor end plate zone have been estab-
lished, where it is therefore preferable to use ethanol
injections compared to using BTX-A. We believe that
this combination is what accounted for the low rate of
adverse events in this study. Additionally, this finding
is important, as the ability to perform injections for
both problems limits the need to perform separate pro-
cedures spaced over time to avoid antibody formation.

4.2. Efficacy

In terms of efficacy, 76-85% of patients (depend-
ing on whether injections were performed with BTX-
A only or BTX-A and ethanol) met both salivary
and intramuscular injection goals completely. The suc-
cess rate was consistent with the results obtained in
isolated intraglandular BTX-A injection studies con-
ducted by other groups [7-10]. The majority of pa-
tients in this study who received intramuscular in-
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jections with BTX-A also received injections with
ethanol. This spared some BTX-A for injections into
glands, which was especially critical in this patient
population with the majority having spastic quadriple-
gic CP at a GMFCS level of V. Additionally, careful
selection of BTX-A vs. ethanol is critical for efficacy.
For example, BTX-A is preferred when direct pain re-
lief is a goal, as BTX-A acts on calcitonin gene-related
peptide and substance P which affect pain transmis-
sion. On the other hand, an advantage of alcohol is that
it has a longer duration of efficacy [17].

It is also worth noting that in all three groups, the
majority of patients reported “Very Good” improve-
ment in drooling for greater than two months (the best
response possible; see Fig. 1). 42/52 (about 81%) sub-
jects reported “Very Good” results for drooling. Inter-
estingly, of the ten subjects who reported a score of
2 or less (any score other than the highest score), six
of the subjects received only salivary gland injections,
and 4/6 of those subjects reported the lowest score.
But simply, it appears that patients who only received
salivary gland injections were more likely to report a
low efficacy. Further study with a larger patient popula-
tion would be useful to illustrate if this is a statistically
powerful finding.

Incidentally, two of the subjects who showed no ef-
ficacy after the first salivary gland injection decided to
undergo repeat injection. Both met or exceeded their
goal for over 2 months after the second injection. There
was no clear reason for the failure of the first injection
and success of the second injection since there were no
significant changes in medical conditions. Regardless,
this suggests that patients who fail the initial treatment
may benefit from subsequent injections.

It should also be noted, as per Table 2, that the av-
erage GMFCS level for patients in this study was in-
dicative of relatively severe symptoms at level IV or
above. This indicates that intramuscular and glandu-
lar injections can be successful in controlling spastic-
ity and drooling, even in individuals with severe motor
function impairment.

4.3. Confounding factors

No subjects had surgery during the time of this
study, and thus the improvements observed after in-
jections could not be attributed to surgical interven-
tions. The improvements also could not be explained
by changes in medications (e.g., a scopolamine patch
or glycopyrrolate). In fact, the few patients who were
previously on such medications to decrease drool-

ing were able to decrease or discontinue these med-
ications after successful BTX-A injections. Although
there were some differences in medical history, there
were no significant associations between injection ef-
ficacy and gastroesophageal reflux, feeding tube use,
and seizure history. Notwithstanding, all patients with
gastoesophageal reflux and/or seizures were treated for
their conditions prior to BTX-A injections, according
to clinical practice.

4.4. Limitations and future research

The study was a retrospective cohort study with a
limited number of subjects and injections. Applicabil-
ity of the study’s results may be narrow, as study partic-
ipation was limited to patients with a diagnosis of CP
who were younger than 20 years and had not received
prior injections. This also resulted in decreased power
of the study. Notably, the population in this study had
severe CP, with > 80% of the patients having a GM-
FCS level of IV-V, many with cognitive and commu-
nicative dysfunction. Therefore, the adverse effects af-
ter BTX-A injections could have been underestimated
owing to the inability of patients to inform us of their
condition.

Another limitation is that it is possible that the case
number was too small to demonstrate the difference be-
tween the groups. While this may be the case, it is nev-
ertheless clinically relevant that the side effect profile
was low for both groups.

Additionally, dosage in this study should be noted
with an average total dosage of 283-287 U per per-
son per session and 12—13 U/kg depending on whether
BTX-A or ethanol were given. Generalizing the safety
profile in this study to higher doses of BTX-A is not ad-
visable. While goals created with patients were based
on the most clinically relevant portion of the Drool-
ing Impact Scale to them (number of bibs, presence
of rash, embarrassment etc.), due to the retrospective
nature of the study, there was insufficient data to use
standardized outcome measures (such as the Drool-
ing Impact Scale). Therefore, it would be inaccurate
to try to draw major conclusions regarding efficacy of
SEMLC with either BTX-A alone or in conjunction
with ethanol combined with salivary gland injections.

However, the data available do indicate that there
was no major loss of efficacy when the two procedures
are combined. A prospective study in which standard-
ized drooling and spasticity assessment tools were uti-
lized in both pre- and post-injection evaluations would
be more powerful in proving efficacy.
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5. Conclusion

This study suggests that combining the procedures
for BTX-A injections into the salivary glands and
multi-level intramuscular injections with BTX-A in-
jection with or without ethanol for diffuse spasticity in
a single session is a safe procedure in children with CP,
allowing both conditions to be treated simultaneously.
Our data indicated that efficacy of both salivary gland
and intramuscular injections is likely maintained. A fu-
ture, large-scale prospective trial would be beneficial
to support these findings.
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