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Resumo da Tese

Introdugdo: O reflexo trig€mino-facial (RTF) pode ser estudado e mensurado
através de técnica eletrofisioldgica - o Blink Reflex. As respostas R2 sdo integradas
em nivel ponto-bulbar por neurénios que tém relacdo anatdmica e funcional com a
formagao reticular, por sua vez relacionada a fisiologia do sono e fisiopatologia da
Sindrome da Apneia Obstrutiva do Sono (SAOS).

Objetivo: Estudar o RTF em pacientes com SAOS e correlacionar os achados
com parametros polissonograficos.

Métodos: Foram estudados 50 pacientes adultos com SAQOS, de ambos os sexos,
submetidos a polissonografia, estudos de conducdo nervosa sensitiva e motora nos
membros, € estudo do RTF.

Resultados: Dos 50 pacientes estudados, 10 preencheram critérios de exclusdo.
Dentre 40 pacientes analisados, o RTF foi normal em 7, mostrou achados de
hiperexcitabilidade em 16 (grande amplitude, longa duragdo e/ou curta laténcia) -
Grupo 1, e achados de hipoexcitabilidade em 17 (baixa amplitude e/ou laténcia
prolongada ou resposta ausente) - Grupo 2, com diferencas estatisticamente
significativas entre os grupos (p < 0.0001). As alteragdes do RTF ndo
apresentaram correlagdes estatisticamente significativas com os diferentes
parametros polissonograficos estudados.

Conclusdes: A avaliacdo eletrofisiologica do RTF permitiu separar pacientes com
SAOS em 3 grupos (normal, achados de hiperexcitabilidade, achados de
hipoexcitabilidade) evidenciando normalidade, disfuncdo e/ou lesdo de grupos

neuronais do tronco encefalico.

Palavras-Chave: Reflexo Trigémino-Facial, Apneia Obstrutiva do Sono, Blink

Reflex



Abstract

Background: The Blink Reflex can be evaluated through electrophysiological
method. The R2 late responses are mediated by neuronal groups in the pons and
medulla with anatomical and physiological relation with the reticular formation,
wich is related to sleep physiology and physiopathology of the Obstructive Sleep
Apnea (OSA).

Objective: To study the Blink Reflex in patients with OSA and to correlate the
findings with polysomnographic parameters.

Methods: Fifty adult patients with OSA diagnosis were enrolled for
polysomnography, limb conduction studies and Blink Reflex.

Results: Ten patients fulfilled exclusion criteria. From 40 patients studied, 7
showed normal Blink Reflex, 16 hyperexcitability findings (high amplitude, long
duration, and/or short latency response) - Group I, and 17 hypo excitability
findings (low amplitude and/or prolonged latency, or absent response) - Group 2,
with significant differences between groups (p < 0.0001). No statistically
significant difference was observed between the Blink Reflex abnormalities and
the polysomnographic parameters evaluated.

Conclusion: The electrophysiological evaluation of the blink reflex afforded to
distinguish OSA patients in 3 groups (normal, hyperexcitability findings, hypo
excitability findings) related to normality, dysfunction and/or injury of neuronal

groups in the brainstem.

Keywords: Blink Reflex, Obstructive Sleep Apnea
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Abstract

Introduction: The objective of this study has been to demonstrate Blink Reflex
abnormalities in patients with Obstructive Sleep Apnea (OSA) and to correlate the
findings with polysomnographic parameters.

Methods: Fifty adult patients with OSA diagnosis were enrolled for
polysomnography, limb conduction studies and Blink Reflex. The patients were
grouped according to the Blink Reflex abnormalities. We proposed a numeric
scale to quantify the Blink Reflex abnormalities for statistical analysis.

Results: Ten patients fulfilled exclusion criteria. From 40 patients studied, 7
showed normal Blink Reflex, 16 hyperexcitability findings (high amplitude, long
duration, and/or short latency response) - Group I, and 17 hypo excitability
findings (low amplitude and/or prolonged latency, or absent response) - Group 2,
with significant differences between groups (p < 0.0001). No statistically
significant difference was observed between the Blink Reflex abnormalities and
the polysomnographic parameters evaluated.

Conclusion: The electrophysiological evaluation of the blink reflex afforded to
distinguish OSA patients in 3 groups (normal, hyperexcitability findings, hypo
excitability findings) related to normality and probably dysfunction and/or injury

of neuronal groups in the brainstem.

Keywords: Blink Reflex, Obstructive Sleep Apnea
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Introduction

Obstructive sleep apnea (OSA), first described in 1965 by two different
groups, Jung & Kuhlo, and Gastaut, is a common medical condition with
increasing recognition'. Nowadays it is well known as an independent risk factor
for cardiovascular disease, neurocognitive impairment and a cause of decreased
health-related quality of life>"".

Epidemiological data vary because of methodological heterogeneity among
studies. Most of the studies estimate prevalence between 2 and 4% in general
population, however it can reach 32,8%. It can be influenced by gender, age,
weight and other intrinsic factors of each population®®"*%!°,

OSA is defined by clinical symptoms and signs (daytime sleepiness,
witnessed breathing interruptions, awakenings due to gasping or choking, snoring)
in the presence of five or more respiratory events (apneas, hypopneas, respiratory
effort related arousals - RERA) per hour of sleep or at least 15 obstructive events
per hour of sleep in the absence of sleep related symptoms and signs'".

The OSA pathogenesis is complex and multifactorial. It includes
individual pharyngeal anatomical characteristics, inadequate pharyngeal dilator
muscle activation and unstable ventilatory control™'>. The consequences may
result in the typical clinical picture, secondary damage to muscles and nerves
because of trauma and inflammation due to vibration during snoring and to
neuronal malfunctioning or even loss’. Chronic intermittent hypoxia is the
hallmark of OSA and it may negatively affect the central neuronal network
underlying breathing control, like the pre-Botzinger, Botzinger complex and other
neuronal structures in the brainstem, mainly in the ventrolateral medulla'>".

Electromyographic techniques for studying the blink reflex were first used
by Kugelberg in 1952'*. From then on, this test was widely applied for research
and clinical investigation of disorders of the brainstem, trigeminal and facial
nerves S 16:17:181920212223
In this study, the blink reflex was undertaken in patients with OSA in order

to determine possible electrophysiological abnormalities, its localization in the

brainstem and correlation with polysomnographic parameters.
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Methods

After approval by the Ethics Committee on Human Research of our
Institution, from January 2012 to December 2014 50 patients aged 18-75 years
that filled the criteria of the American Academy of Sleep Medicine for OSA were
studied. All patients were consented before enrollment for overnight

polysomnography (PSG), conduction nerve studies and blink reflex.

Exclusion criteria

The exclusion criteria were diabetes, alcoholism, chronic renal failure,
connective tissue diseases, previous exposure to toxic environmental agents,
polyneuropathy (previous known or diagnosed by conduction studies), medical
history of cranial nerve palsies, neoplasms, head trauma, stroke, movement

disorders, epilepsy and use of drugs affecting central nervous system.

PSG

Standard overnight PSG was performed using 24-Channel Meditron
Sommeil 840 equipment and software Somnium Series 800 with the following
recordings: electroencephalography (6 channels), electro-oculograms (2 channels),
submental electromyogram (3 channels), limbs electromyogram (2 channels),
electrocardiography (2 channels), piezo-electric belt for thoracic movement
recording, piezo-electric belt for abdominal movement recording, motion sensor
for body position recording, thermistor for inspiratory/expiratory flow recording,
nasal cannula based pressure, accelerometer for vibration recording in the neck
and a finger pulse oximeter. Polysomnongrams were scored manually following
the American Academy of Sleep Medicine guidelines. The polysomnographic
findings evaluated for the purposes of this study were, Arousal Index (Al),
Respiratory Disturbance Index (RDI), Time of Hypoxia (SatO2 < 92%). OSA
severity were defined as mild for RDI > 5 and < 15, moderate for RDI > 15 and <
30, and severe for RDI > 30, according to the American Academy of Sleep
Medicine (AASM) diagnostic criteria®.
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Blink Reflex

The studies were conducted in a semi-darkened room with subjects in
dorsal decubitus position. Surface disc electrodes were placed G1 over the
orbicularis oculi muscle, 1 cm below the lateral epicantal point and G2 2 cm
behind the lateral epicantal point. This positioning was used for both Channel 1
and 2. The ground electrode was positioned over the chin. Stimulations were
performed with the cathode over the supraorbital foramen with pulse square waves
of 0.2 ms duration and 20mA intensity. At least 10 seconds interval between
stimulations were adopted to avoid habituation. Filter band-pass was set to 20-
3000 Hz, sensibility to 200 pV/division, and analysis time to 10 ms/division***. A
MEB-9400 Nihon-Kohden Neuropack S1 apparatus was used in all examinations.

Analysis
Normative data previously obtained in our laboratory were used, as follows
(X+3SD): R1 superior limit of the latency = 13.0 ms; R2 superior limit of the
latency = 40 ms; R2 superior limit of the amplitude = 400 uV; R2 superior limit
for duration = 60 ms.
Patients were grouped according the Blink Reflex findings:
Normal Group;
Group 1 - Hyperexcitability findings (high amplitude, long
duration, and/or short latency response);
Group 2 - Hypo excitability findings (low amplitude and/or
prolonged latency, or absent response);
After grouping, the PSG data were paired and submitted to statistical

analysis.

Statistical Analysis

For statistical analysis, we proposed a numerical scale value of the blink
reflex as every R1 alteration, 1 point; elongated R2 duration, 2 points; increased
amplitude, 3 points; decreased R2 amplitude and duration, 4 points.

The score values of the blink reflex for the Groups 1 and 2 were analyzed
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by the non-paired Student “t” test. The test for mean comparison used gamma
distribution. The different values of the polysomnographic parameters and the
numeric score values of the blink reflex were analyzed by the Pearson correlation

coefficient.

Results

From 50 patients, 10 fulfilled exclusion criteria. Eighteen female patients
(mean age 54,27 years) and 22 male patients (mean age 56,54 years) were
included (N=40).

Thirty-three patients (82,5%) had abnormal blink reflex and seven had
normal findings (Examples in Figure 1). In this group, 4 were female, the mean
age was 57,57 years and 4 patients were classified as mild OSA, 2 as moderate
and 1 as severe OSA.

Sixteen patients met the criteria for hyperexcitability, six of them female.
The mean age was 53,56 years, and 5 patients were classified as mild OSA, 8 as
moderate, 3 as severe. Figure 2 exemplifies these abnormalities.

Seventeen patients showed hypo excitability findings (Group 2), 8 were
female. The mean age of the group was 56,52 years and six patients were
classified as mild OSA, 5 as moderate, 6 as severe. The abnormalities are showed
in the Figure 3.

The comparison for the numeric scale values of the blink reflex between
Groups 1 and 2 by the non-paired Student “t” test showed significance (p<0.0001).
Gamma distribution was used for the comparison between means because of the
asymmetrical data. It showed for AL p = 0.92; for N3 p = 0.73; for AI/N3 = 0.14;
for RDI p = 0.15; for O2 saturation p = 0.43 (Table 1). No significant difference
was observed.

The Pearson correlation coefficient for the Group 1 showed positive
correlation between Al and RDI (r = 0.69; p = 0.0032); positive correlation
between AI/N3 ratio and O2 saturation (r = 0.58; p = 0.0179); positive correlation
between RDI and O2 saturation (r = 0.65; p = 0.0066).

For the Group 2, it was observed negative correlation between Al and N3
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(r =-0.49; p = 0.0460); positive correlation between Al and RDI (r = 0.75; p =
0.0006); negative correlation between N3 and RDI (r = - 0.64; p = 0.0052). AI/N3
positive correlation with O2 saturation (r = 0.60; p = 0.0109). Positive correlation
between RDI and O2 saturation (r = 0.80; p < 0.0001).

No correlation between the OSA parameters and numeric scale of the blink

reflex for the 2 groups was observed.

Discussion

The search for a biomarker of central nerve system lesion or morbidity due
to OSA or for others disorders is a frequent theme in medical research®®*"*%*%.

Our first studies about the electroencephalogram (EEG) in uremia showed
improvement of the background activity after dialysis or renal transplantation,
suggesting that the EEG abnormalities caused by chronic renal failure may be
reversible. Even the triphasic waves with great amplitude, frequently seen in the
uremic coma, may be reversible some hours or days after they have appeared”".

In 2002 our research group found that in the end-stage-renal disease
patients undergoing hemodialysis, blink reflex abnormalities were predominantly
seen in patients with longer dialysis time. Different types of late R2 component
abnormalities were recorded, probably caused by functional or anatomical
impairment of the low brainstem reticular formation®.

In another study, great amplitude and long duration R2 responses recorded
in patients with chronic renal failure could be reversible, however, persisting R2
responses with low amplitude and short duration were related to poor prognosis.
This type of abnormality was preferentially seen in uremic patients that died some
months after the study™.

The blink reflex is a neurophysiologic technique that brings information
about functions integrated in, or mediated by the brainstem, mainly the R2
component, a response that involves a polysynaptic pathway in the pons and
lateral medulla®**>?%7,

The Botzinger complex, pre-Botzinger complex and other neuronal

circuitry responsible for the respiratory control during sleep, are located bilaterally
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in the pons and in ventrolateral medullary reticular formation, in close anatomic
relation to the neural structures that generate the blink reflex responses. Although
the location of neural control for the respiratory drive to upper airway
motoneurons is not well established, some studies propose that the hypoglossal,
trigeminal and facial motor nuclei are involved™®.

The blink reflex observed in our patients with OSA syndrome have
several similarities with that observed in chronic uremia, as reversible great
amplitude and/or long duration R2 component, or persistent low amplitude, short
duration R2 response, observed in both clinical conditions. These findings suggest
a dysfunction of the integration site of the reflex once both trigeminal and facial
nerves were not affected.

In this study, we also presented a proposal to quantitative blink reflex
assessment through a scale ranging from 0 (normal) to 18 points (maximum of
abnormalities) for statistical analysis. The comparison of the numeric scale of the
blink reflex between Groups 1 and 2 by the non-paired “t” test showed p<0.0001.
Our results indicate that the blink reflex may be usefull for the classification of
patients with OSA in 3 Groups: normal, hyperexcitability pattern and
hypoexcitability pattern. Normal blink reflex was preferentially seen in patients
with mild OSA, however studies with a larger sample size should be performed to
confirm this observation.

Statistical analysis for correlation of the different polisomnographic
parameters and the scale by the mean correlation test showed no significance
between groups 1 and 2.

Analysis by the Pearson correlation coefficient between
polisomnographic parameters showed significance in both groups, and these
results for the OSA were all expected (direct relation between Al and RDI,
minutes with saturation below 92% and RDI, inverse relation between Al and
N3)40.

The literature about neurophisiological brainstem studies in patients with
OAS is scarce, however, our conclusions are in accordance with Gadoth,

1988*4%%  The blink reflex can be a tool in the evaluation of brainstem
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dysfunction in patient with OSA and probably, the hypoexcitability findings are

related to the most severe grades of the disease.
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Table 1. Data comparison between Groups 1 and 2.

Group 1 Group 2
Variable Mean StdDev Mean StdDev p-value
BLINK Score 9.13 2.68 16.29 2.17 <0.0001
N3 10.09 7.95 9.03 7.75 0.7260
Al 29.48 12.40 29.1 12.23 0.9196
AI/N3 8.03 13.74 15.95 22.92 0.1453
Sat min 51.63 67.57 74.94 78.62 0.4334
RDI 23.45 17.70 35.03 34.82 0.1467

Al = Arousal Index, RDI = Respiratory Disturbance Index.
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Figure 1 - Examples of normal blink reflex obtained in our Laboratory (10ms/div;
200uV/div). R1 response usually begin at 10-12 mSec, with normal amplitude
and morphology variability (maximum of 300 uV). The R-2 responses duration
usually variates from 40 to 60 mSec , also with normal amplitude and morphology
variability (maximum of 420uV). A, B and C, right, left and left stimulus,

respectively.
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Left Stim. Right Stim.

Figure 2 - Examples of abnormal blink reflex obtained from the patients of the
Group 1 (10ms/div; 200uV/div). A — Left stimulus. Giant R1 response (1 mV), ).
The ipsilateral R2 response begin at the final segment of R1 at 15 — 20 mSec, as
an extension of R1, the duration is elongated ( more than 70 mSec ). B — Right
stimulus. The R1 amplitude is greater then our normative data (300uV). High
amplitude and long duration of ipsilateral R2 response. The R2 contralateral
response is normal. C - Right stimulus. Polyphasic R1 response, increased
amplitude and abnormal morphology of R2 ipsilateral and contralateral R2
responses. An abnormal smaller contralateral R1 response is also present. This is

the only patient who died months after this study.



28

L

A B

Figure 3 - Examples of abnormal blink reflex obtained from the patients of the

Group 2 (10ms/div; 200uV/div). A — The left stimulus evoked normal RI
response but R-2 are bilaterally absent. B — The right stimulus evoked small R-1
response, the ipsilateral R-2 is minimal, the contralateral R-2 is absent. C —
Atypical finding, giant R-1 response in a patient with hipo excitability of the R-2
responses. In A and C the amplitudes of the R1 responses assure the absence of

technical problems.
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reflexo trighmino-fackl.
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Método:
Trata-se de estudo transversal, descritivo, como objetivo de pasgraduagio §, mestrado.

O estudo serd realzado com padentes de 18 a 65 anos, de ambos 0s sexcs, com diagndstioo de SAOS,
SAC ou Apnela Mista, de graus varidvels, atendidos no Ambulsidrio de DistGrblos do Sono e gue serio
encaminfados 20 Labortédro de Eletroneuromiografia para estudos de conduglo nervosa e pesquisa do
Bk reflex.

Segundo o pesquisador L O Blink reflex é método simples, acessivel, faciimente reprodutivel e que avalia
neurdnios internuncials bulbo-portinos, .

Serfio realizados doks Spos de exames:

1= Acondugho sersiiva e nervosa molora nos membros superiores

Condug fio nervosa sensiiva do nervo mediano por técnica anidedmica. Eletrodos captadores posicionados
ras pregas Interfalingicas, catodo distal do estimulador posicionado em marca cutnea fela a caneta, com
terra interposto.

No caso de paclentes com hipdtese de pol neuropatia periférica durante os estudos de condugio dos
membeos superk ainda que exch do estudo, terSo exame eletronewromiogrifico reallzado também
em membros nferiores, para documentagio da doenga.

2. Blink reflex

Exame oom estimuio elétrico no superciio,

Bletrodos G1 posiclonados 1,0 cm abaixo do eplcanto kateral dos alhos; Eletrodos G2 2,0 om posteriones a0
epicanto kxleral dos olhos, aalodo distal do esSmulador posiclonado sobre ramo supea-orbital do trighmeo
esquerdo, lerra sobee a testa.

Critério de Inchus8o:

Pacientes com Sindrame da Apnela do Sono, entre 18 e 65 ancs, de ambas os Sexos.

Critério de Exclusfio:

Diabeles, alcoclismo, doengas sisimicas que alteram nervos periiéricos como insufickéncia renal, distirblos
endberinos e colagenoses, histdria de exposiclo ocupacional a agentes téudoos e
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amblentals, polneuropetia periférica de qualguer eiologia, outras doengas neuromusculares, neoplasias,
traumatismos cranio-encefélicos prévios, doengas newoldgicas peévias como acidentes vasculares
encefdlicos, dstirblos do movimento, dentre outras, antecedentes de paralisias de nervos crankancs,
quaksquer ancrmalidades nos estudos de condugo nervosa sensithva elou motons, delectadas em quakuer
membro.

Cortruachs co Pwecar 417540

Objetivo da Pesquisa:
Descrever respostas do reflexo tigémino-facial em pacientes com sindrome da apneks do sono

Avaliagio dos Riscos e Beneticlos:

RAiscos:

Desoorforto transitteio secunddnio 20 estimulo elétrico.
Beneficios:

Possivel cormelag8o futura com peognéstico.

Comentirios e Consideragdes sobre a Pesquisa:
O projeto estd bem redigido e estruturado, apresentando detalhamento metodoldgioo de todos os

procedimentos.

O peojeto apresenta todos os procedimentos ¢ andlises a serem realzadas.

Consta cronograma e todos 0s documentos noecessinrios estio anexandos 20 projeto.
Orgarnento de R$ 2.000,00

O peojeto ndo precisa ser enviado & CONEP

Consideragées sobre os Termos de apresentagio obrigatdria:
O TCLE esté redigido de forma dara e relata que 0 exame com apicacio de estimulo elétrico no supercilio
pode causar descorionto.
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Recomendagbes:

Mencionar no TCLE que todos os procedimentos poderfio causs desconfortos.

Conclusdes ou Pendéncias ¢ Uista de inadequagdes:

Nio hpendéncias, somente a sugestio de gue no TCLE conste que todosos procedimentos poderfio
causar desconfortos

Situagéo do Parecer:

Aprovardo

Necessita Apreciagdo da CONEP:

Nio

Consideragdes Finals a critério do CEP:

Projeto de Pesquisa aprovaxdo em reunifio do CEP de 07 de cutubro de 2.013, sem necessidade de envio &
CONEP.

Ao Final deste projeto os pesquisad devern encaminhar a0 CEP o respectivo Relatério Final de
Atividades.
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