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Classification of central facial paralysis: an
agreement analysis

Classificacdo da paralisia facial central: analise
de concordancia

ABSTRACT

Purpose: To identify whether there is interrater and intrarater agreement in the classification of the degree of
central facial paralysis using two scales and verify which one is more appropriate to classify the severity of
facial expressions according to experts’ opinion. Method: Observational, prospective, cross-sectional study of
agreement analysis of the House & Brackmann (HB) scale and the Sunnybrook Facial Grading System (SFGS).
Five speech-language-hearing pathologists with clinical experience analyzed post-stroke facial expression of
30 adults for interrater agreement. They were evaluated in two stages, with a 10-day interval; the second stage
involved 20% of the initial sample for intrarater agreement. The study used weighted kappa coefficient for the
HB scale and the intraclass correlation coefficient for the SFGS classification. Results: The HB scale indicated
considerable interrater and excellent intrarater agreements. The SFGS had good interrater and intrarater agreements.
All speech-language-hearing pathologists considered the SFGS the most appropriate scale for classifying central
facial paralysis. Conclusion: The SFGS performed better in interrater agreement analysis. The HB scale had
considerable merits in the intrarater assessment. Both scales are adaptable and useful to assess and classify central
facial paralysis. However, the speech-language-hearing pathologists indicated the SFGS as the most appropriate.

RESUMO

Objetivo: Identificar se ha concordancia inter e intra-avaliadores na classificagdo do grau de paralisia facial central
por meio de duas escalas, e qual delas ¢ mais adequada para classificar a gravidade da mimica facial de acordo
com a opinido de especialistas. Método: Estudo observacional, prospectivo de corte transversal de analise de
concordancia das escalas de House & Brackmann (HB) e do Sistema de Graduagao Facial Sunnybrook (SFGS),
realizado com cinco fonoaudidlogos com experiéncia clinica que analisaram a expressao facial de 30 individuos
adultos apds Acidente Vascular Cerebral para concordancia interavaliadores. As avaliagdes foram realizadas em
duas etapas, com 10 dias de intervalo, sendo a segunda etapa com 20% da amostra inicial para concordancia
intra-avaliadores. Foi empregado o coeficiente kappa ponderado para a escala HB e o coeficiente de correlagido
intraclasse ICC para a classificagdo SFGS. Resultados: A escala HB indicou concordancias interavaliadores
consideravel e intra-avaliadores excelente. O SFGS apresentou boa concordancia interavaliadores e intra-
avaliadores. Todos os fonoaudiologos consideraram o SFGS como a escala mais adequada para classificagdo
da paralisia facial central. Conclusdo: O SFGS demonstrou desempenho superior na analise da concordancia
interavaliadores. A escala HB evidenciou méritos consideraveis na avaliagdo intra-avaliadores. Ambas as escalas
estdo aptas a serem adaptadas e utilizadas na avaliagdo e classificag@o da paralisia facial central, contudo, os
fonoaudidlogos indicaram a SFGS como a mais adequada.

Study conducted at Unidade de Acidente Vascular Cerebral do Hospital Risoleta Tolentino Neves — HRTN -
Belo Horizonte (MG), Brasil.
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INTRODUCTION

Central facial paralysis (CFP) is one of the most common
consequences in patients after a stroke, affecting more than
half of them™. This condition causes facial asymmetry and
muscular incapacity, mainly for facial movements in the lower
face, influencing the patient’s functioning, aesthetic, social, and
emotional aspects!-?.

CFP differs from peripheral facial paralysis (PFP) mainly in
the location of the lesion and the type of movements and third
of the face affected. PFP involves voluntary and involuntary
movements in the entire hemiface ipsilateral to the lesion and is
caused by lesions of the facial nerve (infranuclear innervation)
or the nucleus of the facial nerve (nuclear). CFP lesion, in turn,
occurs above the nucleus of the facial nerve in the brainstem,
usually due to lesions or dysfunctions in the cerebral cortex,
in the corticobulbar pathway or adjacent areas. In this case,
it affects the voluntary muscles of the lower and midface
contralateral to the lesion, due to the nucleus of the facial nerve
that innervates the lower hemiface and receives corticonuclear
fibers (supranuclear innervation) from the contralateral hemisphere.
The facial nucleus that innervates the upper segment of the face
receives corticonuclear fibers from both cerebral hemispheres,
preserving facial expressions of the upper hemiface in lesions
of the corticonuclear tract®.

It is important to note that PFP usually results from a stroke
in the middle cerebral artery or its branches. However, strokes in
other arteries, such as the basilar or middle meningeal arteries,
can also cause PFP, as they help irrigate the facial nerve®.

Several protocols in the literature classify PFP, including
the House & Brackmann (HB) (1985)@, Chevalier (1987)%,
and Yahanagihara (1976)© scales, and the Sunnybrook Facial
Grading System (SFGS) (1994)”. However, research did not
find exclusive scales for classifying facial expressions in CFP.
The HB scale evaluates the three thirds of the face at rest and
in movement, and its classification consists of six degrees.
According to the literature, it is the most used in both types
of paralysis in clinical practice and scientific research®, being
adapted to CFP cases®. The SFGS analyzes the face in three
clinical parameters: symmetry at rest, symmetry in movement,
and the occurrence of contractures and synkineses. Its main
objective is to classify paralysis based on facial functioning.

In health professionals’ experience, assessment is fundamental
in identifying and defining the patient’s clinical conditions and
the resources available to determine the appropriate intervention
for functional performance!'?. Being able to analyze abnormal
movements correctly is essential for evaluating patients with
functionally impaired movements!?,

Hence, using specific scales to measure the degree of CFP
can have a major impact on prioritizing interventions and
monitoring patient progress". It is extremely important in clinical
speech-language-hearing (SLH) practice to use scales with a
high degree of reliability and trustworthiness to improve the
quality of care and optimize the professionals’ time!'). Therefore,
CFP may require a more targeted assessment, requiring the
professional to pay specific attention to abnormal movements
that compromise facial expressions. Therefore, verifying

whether the scales validated for PFP can be applied to CFP is
important for clinical SLH practice because it corroborates the
correct diagnosis and feasible intervention based on the patient’s
functional performance.

Thus, this study aimed to identify 1) whether there is interrater
and intrarater agreement in the classification of the degree of
CFP, using two scales (HB and SFGS) and 2) whether either of
these is more appropriate for CFP according to experts’ opinion.

METHODS

This cross-sectional observational study was approved by
the Research Ethics Committee of the Federal University of
Minas Gerais under evaluation report no. 5.019.519. The study
invited five SLH pathologists with experience in facial paralysis
rehabilitation to evaluate 30 clinical cases of patients with
post-stroke CFP. They agreed to participate in the research and
signed an informed consent form.

Their evaluation was based on photographs and videos
collected from the healthcare database of patients with post-
stroke CFP at the Stroke Unit of the Risoleta Tolentino Neves
Hospital. They contained the following facial expressions: “at
rest”, “scared face”, “angry face”, “close eyes gently”, “close
eyes tightly”, “open smile”, “closed smile”, “sad face”, “bad
smell”, “pouting”, and “pursed lips”.

The five SLH pathologists evaluated each patient’s photographs
and videos using two different scales: HB (1985) (4), which
has not been adapted or validated for Brazilian Portuguese, and
SFGS (1994) (7), which was translated, adapted, and validated
for Brazilian Portuguese in 20222,

The HB scale (Chart 1) assesses facial expressions at rest
and in movement, classifying facial paralysis according to the
level of paralysis affected by the thirds of the face, graded into
six levels®. The adapted HB scale assesses CFP patients at rest
(analyzing facial symmetry in the three thirds of the face) and
in movement (approaching only the lower face)®.

The SFGS (Figure 1) assesses facial expressions regarding
symmetry at rest and of voluntary movements and considers
synkineses with the movements tested”'?. The main differences
between the scales are that the SFGS offers a broader and more
detailed numerical result, considering the function of specific
facial muscles, and verify the occurrence of synkineses.

The SLH pathologists participating in the study did not
habitually use the HB and SFGS scales, although they had
experience in monitoring patients with facial paralysis. Therefore,
they were initially trained online to set a standard technical
basis to assess facial paralysis with the two scales. The training
presented the scales and clarified the forms of assessment, as
they are not specific to CFP, and professionals could use them
in different ways, making the results agreement analysis and
the study unfeasible. Hence, the training equipped professionals
with tools on how to use the scales and not how to interpret
facial expressions.

The training used three CFP cases other than the 30 cases
presented for analysis. The latter were selected from the database
of photos and videos through stratified sampling according to the
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Chart 1. Facial movement assessment according to House & Brackmann (1985)

Degree Description At rest In movement
I() Normal Symmetry Normal facial function
Forehead: moderate to good function
() Mild dysfunction Normal symmetry and tone Eyes: complete closure with minimal effort
Mouth: slight asymmetry
Forehead: slight to moderate movement
() Moderate dysfunction Normal symmetry and tone Eyes: complete closure with effort
Mouth: slight weakness with maximum effort
Forehead: none
IV () Moderately severe dysfunction Normal symmetry and tone Eyes: incomplete closure
Mouth: asymmetry with maximum effort
Front: none
V() Severe dysfunction Asymmetry Eyes: incomplete closure
Mouth: slight movement
VI() Total paralysis Asymmetry No movement

Sunnybrook Facial Grading System
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Figure 1. Sunnybrook Facial Grading System (2022)

HB classification performed by an experienced SLH pathologist
to balance the severity levels of the paralysis.

After training, the SLH pathologists received photographs
and videos of the 30 clinical cases for interrater agreement.
They were given 20 days to evaluate the cases as many times

Andrade et al. CoDAS 2025;37(3):¢20240158 DOI: 10.1590/2317-1782/¢20240158en

as necessary using the two scales (HB and SFGS), but they
could not discuss them with peers.

The process of researching intrarater agreement began
through the second assessment, 10 days after they submitted the
first one. To this end, the five SLH pathologists received 20%
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Table 1. Interrater agreement analysis of the interpretation of the degree of central facial paralysis impairment

Rater HB’ SFGS™
1t moment Kappa LL ICC LL UL
1 0.321 0.202 0.445 0.817 0.616 0.917
2 0.245 0.132 0.356 0.791 0.598 0.883
3 0.315 0.232 0.428 0.882 0.558 0.956
4 0.414 0.371 0.562 0.807 0.710 0.938
5 0.315 0.232 0.428 0.789 0.601 0.894

* Kappa weighted coefficient (K) ** Intraclass correlation coefficient (ICC)

Caption: HB: House & Brackmann; SFGS: Sunnybrook Facial Grading System; LL, lower limit of the 95% confidence interval; UL, upper limit of the 95% confidence

interval

Table 2. Intrarater agreement analysis of the interpretation of the degree of central facial paralysis impairment at the two assessment times

A ; HB" SFGS”
ssessmen

Kappa LL ICC LL UL
2nd moment 0.854 0.733 0.929 0.887 0.756 0.956

* Kappa weighted coefficient (K) ** Intraclass correlation coefficient (ICC)

Caption: HB: House & Brackmann; SFGS: Sunnybrook Facial Grading System; LL, lower limit of the 95% confidence interval; UL, upper limit of the 95% confidence

interval.

Chart 2. Facial Paralysis Classification Preference Questionnaire

1. Which scale is the most appropriate for assessing central facial
paralysis?

() House & Brackmann (HB)

() Sunnybrook Facial Grading System (SFGS)

2. Please, share the reason(s) for your choice

of the initial sample (six cases), categorized differently from
the first assessment, so that they could re-evaluate them using
the same criteria established in the first assessment, likewise
using the two scales.

In addition to evaluating the cases, the SLH pathologists were
asked to answer the Facial Paralysis Classification Preference
Questionnaire (Chart 2), developed by the authors with two
questions, one defining the best scale for this assessment and
the other explaining the reasons for the choice.

The SLH pathologists’ responses were tabulated, and
the results were subjected to statistical analysis using SPSS,
version 20. The interrater and intrarater agreement analyses
were performed with the weighted kappa coefficient (K) for
the HB classification (as it is an ordinal categorical variable)
and the intraclass correlation coefficient (ICC) for the SFGS
classification (as it is measured as a continuous variable).
The analyses measured the agreement between two or more
raters!*!Y. The intrarater agreement was verified considering
the first and second assessments with a reproducibility of 20%
of the total sample.

Kappa values equal to 0 were considered as poor agreement,
from 0 to 0.20 as slight, from 0.21 to 0.40 as considerable, from
0.41 to 0.60 as moderate, from 0.61 to 0.80 as substantial, and
above 0.80 as excellent agreement®. ICC values < 0.50 were
considered as poor, from 0.50 to 0.75 as moderate, from 0.75 to
0.90 as good, and > 0.90 as excellent agreement'¥,

The questions on the evaluators’ opinions underwent
descriptive analysis.

RESULTS

The study included five SLH pathologists with a mean
age of 36 years, standard deviation (SD) of 10.6, and a mean
experience in facial paralysis rehabilitation of 8.8 years (SD=3.2).
All of them (100%) had a specialist title in Health Professional
Residency (Multiprofessional), and two had a master’s degree
(40%). The 30 patients evaluated had flaccid phase CFP, with a
mean of 2.75 days (SD = 1.41) since stroke onset, in the acute
phase of the disease.

The interrater agreement results regarding the degree of CFP
impairment with the HB scale indicated considerable agreement
among most SLH pathologists (kappa between 0.21 and 0.40).
Only one rater had moderate agreement, with kappa = 0.41.
The interrater agreement results with the SFGS found good
agreement among all SLH pathologists, with an ICC value
between 0.75 and 0.90 (Table 1).

The intrarater investigation regarding the evaluation and re-
evaluation with a 10-day interval found an excellent agreement
with the HB scale (kappa = 0.854) and a good agreement with
the SFGS (ICC = 0.887) (Table 2).

The qualitative analysis results showed that all SLH
pathologists considered the SFGS the most appropriate scale
for assessing and classifying CFP. The following aspects were
described as motivations for choosing the scale: it can be used
for any phase of facial paralysis (flaccid and sequelae, with or
without synkineses); its detailed and quantitative analysis helps
measure the evolution of the case based on facial function; it
assesses rest, movement, and synkineses/contractures separately;
and it is easier to complete than the HB scale, although more
laborious.

DISCUSSION

The results of this study revealed that the SFGS had better
interrater agreement than the HB because the latter proved
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to be more subjective, as it depends on the observation of
all segments of the affected hemiface. The agreement was
considerable and moderate with the HB scale and good with
the SFGS. The intrarater agreement, in turn, was high with both
scales, indicating a substantial agreement between the repeated
evaluations by the same rater.

Several scales developed to assess PFP are adapted and used
to assess and classify CFP. This study chose HB and SFGS
mainly because of their different approaches to assessing the
patient (respectively general and functional facial aspects),
the clinical practices in which they are employed (simple vs.
detailed assessment), and how long ago they were developed
(old vs. recent publication).

The HB scale was developed in 1985® and is the most widely
used scale for evaluating and classifying PFP and CFP, despite
not being adapted or validated for Brazilian Portuguese'.

A study in the literature applied this scale for the medical
monitoring of patients undergoing surgery for vestibular
schwannoma'®. Another study tabulated the evolution of patients
with PFP who received physical therapy treatment, based on
the evaluation with the HB scale!'”. Yet another study used this
scale for the epidemiological analysis of patients with CFP in a
rehabilitation hospital®®. They demonstrate that different health
professionals apply the HB scale, and its simple, objective,
categorized form of evaluation is therefore of utmost importance.

The SFGS was translated into Portuguese and adapted to
Brazilian culture in 2022 (12). It was developed to provide a
reliable and valid method to assess facial function and examine
the face separately in specific facial expressions. Moreover, it
has a continuous, broad scoring range and is sensitive to small
changes in facial movement patterns (7, 12).

A study evaluated the intrarater and interrater agreement
with the SFGS among experienced professionals from
otorhinolaryngology, physiotherapy, and SLH services in
patients with PFP, concluding that it was an easily reproducible
scale™. Van Veen et al.?? conducted an observational study to
analyze the learning curve of inexperienced evaluators using
the SFGS in the evaluation of 100 patients with facial paralysis.
As a result, the interrater agreement was initially good, but
gradually improved over time, stabilizing after approximately
70 evaluations. Thus, the research concluded that the SFGS is
a viable evaluation system even for inexperienced evaluators,
as long as they receive adequate prior training. This highlights
the relevance of the SFGS in clinical practice, as new studies
add evidence about its effectiveness in various applications.

An integrative literature review on SLH practice in facial
paralysis describes that the main role of these pathologists is to
readjust functional aspects of the face, involving speech, chewing,
and facial expressions@?. Therefore, SFGS’ better interrater
agreement can be explained by its more specific assessment of
the thirds of the face and the greater influence of facial functions
in its final result when compared to the HB scale.

Few studies have evaluated CFP classification with the
agreement methods used here. However, a cross-sectional
observational study performed a reliability analysis of the SFGS
in 32 patients with subacute stroke and concluded, based on
the significant test-retest correlation, that the SFGS is reliable

for evaluating facial paralysis also in patients affected by
cerebrovascular disease®?.

Mat Lazim et al.?® conducted a comparative study of three
classification systems (HB scale, SFGS, and Sydney Scale) for
assessing facial paralysis (regardless of its type) and predicting
neural recovery. According to the authors, the HB scale, despite
its ease of clinical use, has stopped being used due to insufficient
sensitivity to monitor the patients’ clinical evolution. In contrast,
the SFGS has advantages by demonstrating high reproducibility
of results, also highlighted in the present study and corroborated
by the agreement result. Furthermore, according to the referenced
research, the SFGS is reliable even for inexperienced evaluators.
Neville et al.®® also identified that professionals unanimously
applied the SFGS in cases of facial paralysis.

Several studies in the literature compare different scales
applied only to PFP to verify whether they are practical and
useful for assessing and classifying facial paralysis in clinical
SLH practice. Thus, the present study innovated by analyzing
which PFP assessment method would be most appropriate to
classify CFP.

Using standardized assessment resources organizes
communication between health professionals, directly affecting
the order of importance and organization of treatment and the
temporal complexity of the process®. Therefore, the instruments
used in clinical and hospital practice should be as specific and
reliable as possible.

Further studies are needed on the application of SFGS in
patients with CFP, comparing them before and after SLH therapy
to analyze its reliability of use and the results in PFP.

Despite this study’s agreement using the SFGS, it is important
to emphasize that it was not originally designed to assess or
classify CFP™. Therefore, the need to develop in the medium
or long term a specific scale to assess CFP has not yet been
ruled out.

CONCLUSION

This study found that the SFGS performed better in the
interrater agreement analysis than the HB scale, although the
latter had considerable merits in the intrarater assessment.

Since both presented interrater and intrarater agreements, it is
concluded that both scales are suitably adaptable and useful for
assessing and classifying CFP. However, the SLH pathologists
indicated the SFGS as the most appropriate.
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