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Aims: The aim of this study was to compare the effects of intraglandular abobotuliniumtoxinA application and oromotor therapy in the management of sialorrhea in patients with cerebral palsy and its effect on sleep quality.

Methods: A comparative study (n = 134), mean age 7.1 years (± 3.9 years) was performed in pediatric patients, between the efficacy of abobotuliniumtoxinA in salivary glands and oromotor therapy (JT), with a control group receiving exclusive oromotor therapy (EOMT). Demographic variables, as well as Gross Motor Function Classification System (GMFCS), Drooling Severity and Frequency Scale (DSFS), Sleep Disturbance Scale for Children (SDSC) and Eating and Drinking Ability Classification System (EDACS) were analyzed in 134 patients considering two measurements 6 months apart. Statistical analysis was developed between both groups.

Results: The greatest improvement in safety and efficacy of swallowing were those in the JT group with initial levels of EDACS IV and V. Both therapies result in favorable changes of all subscales means of SDSC, with joint therapy showing the greater benefit (p = 0.003) over EOMT (p = 0.06), especially for Sleep Breathing Disorders and Disorders of initiating and maintaining sleep (p < 0.01 vs. p = 0.07). No major adverse effects were found, only those expected from the application of the toxin, such as pain, mild, and transient local inflammation.

Interpretation: A correlation between frequency and intensity of sialorrhea, with the frequency of sleep disorders and dysphagia was found. Conventional EOMT proved to be useful, improving the safety and efficacy of swallowing, sialorrhea and sleep disorder, however it can be enhanced with the application of abobotuliniumtoxinA.
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WHAT THIS PAPER ADDS

- There is a correlation between: severity of the sialorrhea/sleep disorders and dysphagia.

- AbobotuliniumtoxinA plus oromotor therapy improves safety and efficacy of swallowing.

- Enhanced orofacial therapy with abobotuliniumtoxinA is helpful in treating sleep disorders.

- Systematic screening of sleep disorders, and swallowing effectiveness/safety is recommended.



INTRODUCTION

The clinical diagnosis of cerebral palsy (CP) defines a group of permanent disorders in the development of movement and posture, causing functional limitation, attributed to non-progressive disturbances that occurred during fetal development and infant brain (1). CP is associated with many comorbidities, including vision impairment, intellectual disability, respiratory conditions, epilepsy, and sleep disturbance. Current research suggests that between 30 and 60% of children with CP have sleep problems (2). Sialorrhea is a common concern among children with neurological disorders, prevalence of moderate or severe sialorrhea in this population is estimated at between 10 and 37% (3). Sialorrhea results from failed clearance and removal of saliva from the oral cavity, most often associated with impaired swallowing (4). Copious sialorrhea can cause psychosocial problems for the family and the developing child, while in severe cases, children can aspirate their saliva and develop recurrent pneumonia (5). The application of botulinum toxin A (abobotuliniumtoxinA) has been shown to be a safe and effective option to treat children with moderate and severe sialorrhea, improving quality of life as well as raising the patient's self-esteem, achieving better acceptance and facilitating care of these patients (4, 6). In our developing country context, a possible limitation to the use of treatments such as botulinum toxin is its cost, so comparing and knowing its efficacy with other more accessible techniques is of great clinical relevance. The aim of this study is to compare the effects of intraglandular abobotuliniumtoxinA application and oromotor therapy in the management of sialorrhea in patients with CP, on sleep quality, and other clinical variables. Despite the fact that oromotor therapy and the application of abobobotuliniumA toxin have been used as part of the management of sialorrhea (7), we found no publications comparing the efficacy of these two interventions.



METHODS


Study Design

Comparative, longitudinal, descriptive and analytical clinical study.



Population

The study was performed in patients treated at the pediatric rehabilitation service of the National Rehabilitation Institute of Mexico (INR-LGII), where the functional changes were analyzed comparing the application of abobotuliniumtoxinA in salivary glands and oromotor therapy, with a control group receiving exclusive oromotor therapy, and its association with clinical variables such as severity of sialorrhea, presence of swallowing disorders, sleep disorders, among others. We worked with a total of 134 patients divided by convenience (not randomized) into two groups that were matched by age and sex, group A, attended with exclusive oromotor therapy with 68 patients and group B attended with oral-motor therapy and application of abobotuliniumtoxinA to salivary glands with 66 individuals.



Inclusion Criteria

Patients of any gender, between 3 and 17 years old at the beginning of the study, whose reason for consultation was CP and whose parents voluntarily agreed to be part of the study by signing an informed consent. Patients with severe sialorrhea according to the Drooling severity and frequency Scale (DSFS) (8) were included.



Elimination Criteria

Patients who do not complete all the tests or those who expressly wished to exit the protocol.



Exclusion Criteria

Patients in whom the cause of sialorrea was not clearly demonstrated to be associated with CP. Patients who do not accept their entry to the protocol.



Procedure

Five units of abobotuliniumtoxinA were applied to the patients with moderate sialorrhea and 10 units to those with severe sialorrhea. The dilution used was 100 units in 1 ml of 0.9% saline solution. The technique used for injection was as follows: The glands were located by ultrasound guidance with linear transducer. A 1 ml syringe was used for the application of the solution (5 or 10 U of botulinum toxin A), injected into each submandibular, parotid gland, or both according to severity of sialorrhea. Children were observed at least for 1 h after procedure to observe if any side or adverse effects were shown.



Measurements

Questionnaires were carried out to determine demographic variables, Gross Motor Function Classification System (GMFCS), clinical classification of the intensity and frequency of the sialorrhea, Sleep disturbance Scale for Children (SDSC), and EDACS (Eating and Drinking Ability Classification System). All of them were carried out in two measurements 6 months apart.



Ethical Considerations

All parents or tutors signed an informed consent letter and the protocol was accepted by the research and bioethics committee of the INR-LGII according to current regulations.



Statistical Analysis

Statistical analysis was performed with SPSS version 24 using non-parametric Wilcoxon statistical contrasts and marginal homogeneity for related samples. For the initial comparison of the groups Student's t-test was performed for independent data in quantitative variables and chi squared for qualitative variables, finally logistic regression models were established to determine statistical significance.




RESULTS

The sample was 134 patients (46 female and 88 male), all of them completed the study. The mean general age was 7.1 years (± 3.9 years). The patients were divided in two groups. Group A (n = 68) belongs to those patients who received orofacial therapy (oral cavity stimulation, swallowing exercises, sensitization to textures, etc.), and group B (n = 66) those who received orofacial therapy in the same way as group A, plus the application of abobotuliniumtoxinA to salivary glands according to the INR's protocols. In both groups the male female ratio was 2:1. Descriptive data result is shown in Table 1. Regarding the predominant motor disorder, the most frequent type was the spastic form of cerebral palsy (89.7%, n = 61 for group A, and 81.8%, n = 54 for group B), while the topography founded most frequently were those with bilateral involvement. The EDACS scale allows to evaluate the safety and efficacy of swallowing, being level I the one with better efficacy and safety and level V with greater difficulty of swallow and risk of aspiration. A comparative analysis was performed by group and between the initial and final EDACS classification, finding a significant difference between groups (p < 0.001) and where we observed that in general those that showed the greatest improvement in the level of EDACS, especially in the toxin application group were those with initial levels of EDACS IV and V, as shown in Table 2.


Table 1. Frequencies and means by treatment groups according to age, and characteristics of cerebral palsy.
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Table 2. Swallowing efficacy and safety levels before and after evaluation by treatment group (p < 0.001).
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The Bruni Childhood Sleep Disorder Scale (SDSC) was applied. Comparison of means for independent samples with student's T for both treatment groups for initial and final measurement was performed, finding the means of each subscale and their confidence intervals, as well as the significance (Table 3).


Table 3. SDSC means and confidence intervals (initial and final by treatment group).

[image: Table 3]

We observed that although both therapies result in favorable changes in the mean of all subscales of SDSC and in the total score of the same, the joint therapy of application of abobotuliniumtoxinA and orofacial therapy is of greater benefit (p = 0.003 and p = 0.06, respectively), especially with respect to Sleep Breathing Disorders and Disorders of initiating and maintaining sleep (p < 0.01 and p = 0.07, respectively). Hyperhidrosis subscale result is similar in both groups.

The SDSC has a cut-off point for sleep disorders with a score of 39, when comparing the initial and final scores we found that for group A (Exclusive Orofacial Therapy), three of the 15 cases that were identified with sleep disorder came out of this diagnosis, representing 20% of them. While group B where they received orofacial therapy and toxin application, 13 of the 30 patients who were identified with sleep disorders initially came out of this diagnosis (43.3%), with a significant difference for this comparison (p < 0.001; Table 4).


Table 4. Relation between treatment groups in the initial and final Sleep Disorders Subscales (SDSC).
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By breaking down each of the subscales and see the risk change according to the parameters of each one of them we found that for the subscale of Disorders of initiating and maintaining sleep, 18% (n = 2) the patients in group A who started with alteration in this subscale, evolved to only risk after the intervention, while 64% (n = 11) of the patients of group B whom started with alteration in this subscale evolved to only risk (p > 0.011). In the case of the Sleep Breathing Disorders subscale for group A, six patients went from Risk classification to No alteration, representing 11% of the 52 that were at risk in the initial assessment. In the case of the abobotuliniumtoxinA application group, we found that 25 of the 29 patients initially at risk evolved to the “No alteration” classification, which represents 86% of them, highlighting that this is the subscale where improvement was found in both groups, but more strongly for the abobotuliniumtoxinA application group accompanied by orofacial therapy (p < 0.001). In the subscale of Disorders of arousal, we found that only one case of the 59 went from risk to no alteration for group A and a single case of the 108 changed from Alteration to risk for group B (p = 0.014; Table 4). In the subscale of sleep/wake disturbance, we found a similar behavior in both groups, for group A 6% (n = 4) of the 59 that were at risk passed to the group without alteration, while in the group B had this improvement 8% (n = 5) of the 57 that were in this subscale (p = 0.7). In the subscale of Disorders of excessive somnolence we found improvement in both groups in a very similar way, where two of 64 patients in group A (3%) and three of 66 patients in group B (4%) passed the risk classification to be without alteration (p = 0.052) Finally for the hyperhidrosis subscale, in both cases there were two patients from each treatment group who went to the classification of “without alteration,” representing 3% (n = 2) in each group (p < 0.001; Table 4).



DISCUSSION

Cerebral palsy is the most common motor disability worldwide, causing several alterations at different levels (9). The objective of this study was to identify the effects of the application of abobotuliniumtoxinA and oromotor therapy, compared to exclusive oromotor therapy in patients with CP, and their impact on sleep disorders, and sialorrhea, considering that they are elements that have a negative impact in the quality of life and general health of children with this diagnosis.

The prevalence of sialorrhea in patients with CP has been reported in many studies, with a wide range between 10 and 58% of patients (10). Sialorrhea was especially frequent in the bilateral varieties (Diparesia, Quadriparesia, and double-hemiparesia).

There are different scales to assess eating and drinking abilities, one of them being the EDACS, considered as a qualitative scale that evaluates the safety and efficacy in swallowing (11, 12), with the advantages of being quick, non-invasive and sensitive, so its use is recommended in the routine evaluation of patients with CP.

Both the sialorrhea and swallowing disorders in varying degrees were studied in our sample and we found a directly proportional relationship between the intensity and frequency of the sialorrhea and the severity level of the GMFCS, meaning that those patients with higher degrees of sialorrhea, were more compromised in the safety and efficacy of swallowing and were those with a higher level of GMFCS. In their 2004 study, Senner and collaborators indicated that GMFCS scores did not correlate significantly with severity of sialorrhea, but did find an association with swallowing disorders however, their sample was smaller than that of our study (13).

Sleep disorders are frequent in the population with CP, authors like Lélis (14) have described the possible correlation of extrinsic and intrinsic factors that modify respiratory patterns in children with CP, including motor limiting factors, spasticity and the presence of involuntary movements, furthermore, in his 2016 study, she refers to the possible relationship of these disorders with dysphagia and salivary incontinence. We found that those with greater severity of sialorrhea had in fact, a greater severity of sleep disorders, especially those related to Disorders of initiating and maintaining sleep, sleep breathing disorders and sleep-wake transition disorders. We can infer that the difficulty of breathing has to do with the increase of secretions in the mouth and upper respiratory tract, which restricts the entry of air and causes frequent awakenings, generating a vicious circle between fatigue, postural alteration, spasticity, favoring alterations in sleep, and so on (14–16). Therefore, early detection and timely treatment of hypersalivation is a factor that can potentially have a positive impact on sleep and as a coadjuvant factor to reduce motor disorders in patients with CP.

When we evaluated the impact of oromotor therapy and toxin in conjunction with traditional therapy, we observed that both had a positive impact on the control of the sialorrhea, however the joint therapy of toxin and oromotor stimulation obtained better results in practically all the variables, from the safety of swallowing (Table 3 of results), to the subscales of sleep disorders, especially in those patients with more severe cases of sialorrhea and motor disorders, were those more benefited from the joint management of traditional oromotor therapy and application of abobotuliniumtoxinA, which had been documented by authors such as Savarese (17), Fuster Torres (18), Alrefai (19), Wu (20), Fitzgerald (15), and Lakraj (21).

None of the studies mentioned above evaluated the effect of swallowing on sleep disorders as in our study, where we used the SDSC, a highly useful clinical scale, of rapid application that allows identifying possible sleep disturbances and their different subscales and where we found that all the subscales of both groups presented improvement in SDSC scores, however the results of the therapy were better Orofacial along with the application of botulinum toxin to salivary glands as a way to enhance each other, the toxin decreases the amount of secretion and the oromotor therapy favors the swallowing of it, especially with a beneficial effect on the subscales of sleep breathing disorders and disorders of initiating and maintaining sleep, as well as the average SDSC total score.

The realization of orofacial therapy in patients with sialorrhea and sleep disorders exclusively is useful, however it can be enhanced with the application of abobotuliniumtoxinA at salivary glands, in cases that require it, so we suggest that always that it is feasible to combine both therapies will have a greater impact in the reduction of complications, in sleep disorders and finally in the quality of life and prognosis of patients with CP, especially in those cases with greater motor commitment. We should consider that the EDACS scale is a qualitative scale of efficacy and safety, so in general discrete modifications can be expected in the short term, we consider convenient that these patients have a follow-up to be able to observe greater changes.

In this sample, no major adverse effects were found, only those expected from the application of the toxin, such as pain, mild, and transient local inflammation.


Study Limitations

The most important limitation of the study was the difficulty to execute quantitative studies such as polysomnography and FEES for all the patients. In this regard, work is being done to monitor these tools in future studies. Another limitation was the sample size which could be bigger what could make possible to paired participants by GMFCS. A third limitation is that we used subjective scales although they are sensitive and specific, being qualitative can cause underdiagnosis. In the follow-up of this line of research, work will be done so that in later studies randomized studies are carried out to improve their quality.




CONCLUSIONS

There is a relation between the greater frequency and intensity of the sialorrhea in the cases of greater severity of the GMFCS of CP, also related with the frequency of sleep disorders and dysphagia.

Conventional orofacial therapy (oral cavity management, swallowing stimulation, oral sensory techniques, etc.) proved useful for improving the safety and efficacy of swallowing, however it was overcome by the mixed therapy of orofacial therapy and application of abobotuliniumtoxinA, with significant statistical difference, with changes especially in the degrees of greatest severity of swallowing.

The realization of exclusive orofacial therapy in patients with sialorrhea and sleep disorders is useful, however, it can be enhanced with the application of abobotuliniumtoxinA at salivary glands.

All subscales of both groups presented improvement in SDSC scores, however, the results of orofacial therapy were better together with the application of abobotuliniumtoxinA to salivary glands, especially for the subscales of sleep breathing disorders and disorders of initiating and maintaining sleep, as well as the average SDSC total score.

We suggest the systematic use of tools for the identification of sleep disorders, swallowing efficacy, and safety and sialorrhea in patients diagnosed with CP, the integral treatment of these clinical elements, as well as their channeling to other specialties when necessary.
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