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Abstract

Objective The objective of this study is to evaluate the frequency and characteristics of facial involvement in inclusion body
myositis (IBM) patients and to compare it to the one previously described in facioscapulohumeral dystrophy (FSHD) patients.
Methods Thirty-two IBM patients were included and compared to 29 controls and 39 FSHD patients. All participants were
recorded in a video as they performed a series of seven facial tasks. Five raters independently assessed facial weakness using
both a qualitative evaluation and a semi-quantitative facial weakness score (FWS).

Results IBM patients had higher FWS than controls (7.89 +7.56 vs 1.06 +0.88, p <0.001). Twenty IBM patients (63%) had
a facial weakness with a FWS above the maximum value for controls. All facial tasks were significantly more impaired in
IBM patients compared to controls (p < 0.001), task 2 evaluating orbiculari oculi muscle weakness being the most affected.
IBM patients with facial weakness reported more swallowing troubles than IBM patients without facial weakness (p =0.03).
FSHD patients displayed higher FWS than IBM patients (12.16+8.37 vs 7.89 +7.56, p=0.01) with more pronounced facial
asymmetry (p=0.01). FWS inter-rater ICC was 0.775.

Conclusion This study enabled us to estimate the frequency of facial impairment in IBM in more than half of patients, to
detail its characteristics and to compare them with those of FSHD patients. The standardized, semi-quantitative FWS is an
interesting diagnostic help in IBM as it appeared more sensitive than qualitative evaluation to detect mild facial weakness.
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Introduction

Sporadic inclusion body myositis (IBM) is the most frequent
acquired myopathy presenting over the age of 50 years [1].
The disease course is slowly progressive and muscle weak-
ness is frequently asymmetric and highly selective with
prominent involvement of quadriceps and flexor digitorum
profundus [2]. IBM diagnosis has evolved with time: while
the presence of canonical pathological features was initially
emphasized, the importance and specificity of clinical cri-
teria has been more recently put forth [3-5].

In the diagnosis process of muscular diseases, the pres-
ence of a facial weakness can be a key feature for diagnosis
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since there are very few myopathies affecting the face in
adulthood. Among them, some myopathies have a highly
suggestive facial involvement pattern such as myotonic dys-
trophy type 1 [6], oculopharyngeal muscle dystrophy [7] or
facioscapulohumeral muscular dystrophy (FSHD) [8].

In IBM patients, mild to moderate facial weakness is fre-
quently described, but the frequency varies greatly in previ-
ous cohorts, ranging from 41 to 66% [9, 10]. Orbicularis
oculi muscle is described as the most commonly affected
muscle, with no detailed information regarding the severity
of facial weakness or its association with other phenotypic
features [10]. In particular, while IBM patients often develop
dysphagia due to the involvement of oropharyngeal muscles,
the presence of facial involvement has not been correlated to
swallowing troubles or clinical prognosis in such patients.

Facial muscles analysis is challenging in patients with
myopathies due to the absence of dedicated scales to moni-
tor them. Validated facial clinical scores, used in other dis-
eases, in particular for peripheral facial paralysis [11], do
not apply well to myopathies, where the selective character
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of muscle impairment and the slow progression rate make
their application inappropriate. Among muscular diseases,
FSHD is one of the most frequent myopathies affecting the
face in adulthood [12-14] and has been the subject of the
few studies analyzing facial muscles.

A new Facial Weakness Score (FWS) has been recently
proposed to assess facial weakness in a population of FSHD
patients [15], using a short video recorded during the clini-
cal examination. Semi quantitative analysis based on video
assessment is an innovative tool that allows reproducible
scoring of facial weakness. Its clinical application in vari-
ous myopathies is now needed to assess its usefulness in
such diseases.

Therefore, the objective of this study is: (i) to evaluate the
frequency and characteristics of facial involvement in IBM
using a semi quantitative facial score and (ii) to compare
this facial involvement to the one previously described in
FSHD patients.

Patients and methods
Patients

Participants were prospectively and consecutively included
in this study between February 2022 and February 2023: 32
IBM and 39 FSHD patients, followed in the Referral Center
for Neuromuscular Diseases and ALS (University Hospital
La Timone, Marseille). These patients were compared to 29
healthy controls volunteers, without any neurological pathol-
ogy or facial involvement, included at the same period. They
were generally healthcare professionals or patient attendants.

— Inclusion criteria:

IBM patients had all performed a muscle biopsy con-
sistent with the diagnosis of IBM and all met Lloyd’s
criteria [16].

FSHD patients were all genetically confirmed by
molecular combing technique [17] and presented a con-
tracted 4qA allele with an estimated size of less than
40 kb (i.e., 10 RU or less).

— Exclusion criteria:

All participants with a condition likely to affect facial
muscles (such as stroke, facial paralysis, etc.) were
excluded from this study. All patients were older than
18 years.

Data collection

Demographic data included age, sex, BMI, date of diagnosis,
disease duration and age at first symptoms, initial clinical
presentation, presence of dysphagia and personal medi-
cal history, creatinine phospho-kinase serum level (CK) at

evaluation, number of D4Z4 repeat units (RUs) in molecular
analysis for FSHD patients and the histopathological fea-
tures in IBM patients.

Severity of the disease was assessed by validated specific
clinical scores for each disease:

— Inclusion body myositis functional rating scale (IBM-
FRS) [18] and the sporadic IBM weakness composite
index (IWCI) [19] scales for IBM.

— Clinical severity scale (CSS) [20] and FSHD score [21]
for FSHD patients.

During the evaluation, FSHD and IBM patients were
asked to fill in two self-assessed questionnaires:

— The Facial Clinical Evaluation Instrumental Scale,
"FaCE" [22]: a self-reported questionnaire used by
otorhinolaryngologists and developed to quantify social
disability and psychological impact in patients with
peripheral facial paralysis.

— The Swallowing Assessment Scale, “SWAL-QOL” [23]:
a self-reported questionnaire designed to assess the
impact of swallowing disorders through the collection
of symptoms that have occurred in the past month.

Video recording of facial muscles

As detailed by Loonen et al. in their study [15], all partici-
pants were recorded during a 45-s video as they performed
a series of facial movements. The patients were instructed
by the examiner to perform the following sequence: “Close
the eyes gently”, “Close the eyes as hard as possible”, “Raise
your eyebrows”, “Frown your eyebrows”, “Make a kiss”,
“Smile big and show teeth”, “Puff up your cheeks”. In addi-
tion to the original study, and to allow a qualitative assess-
ment as faithful as possible to a standard clinical examina-
tion at the patient’s bedside, all participants were asked to
perform an eighth task consisting of repeating a sentence
(“Il fait beau a Marseille”), to embrace a dynamic view of
the face. This eight task was not part of the FWS score. The
videos were shot using a camera positioned in a standard-
ized position, 50 cm from the patient's face (UHD resolu-
tion—4 K (3840x2160) 30 fps).

Examples of facial tasks in IBM patients are displayed
in Fig. 1.

Facial involvement scoring

The videos of each participant (patients and controls mixed)
were then independently viewed in random order by five
raters (AV, ECS, ED, EF and LK) blinded to the diagnosis
of each subject. The raters were all neurologists from the
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Fig. 1 Example of impaired
facial tasks in IBM patients

Task 1 : « Close the eyes gently » Task 2 : « Close the eyes as hard as possible »

Task 3 : « Raise your eyebrows »

Task 5 : « Make a kiss »

Task 7 : « Puff up your cheeks »

Task 6 : « Smile big and show teeth »

neuromuscular reference center of Marseille, with several
years of expertise in neuromuscular diseases.
Two types of evaluation were performed successively:

developed by two raters (EF and ECS) (supplementary

data). The maximum score per rater was, therefore, of

21 for each side of the face (42 in total). A final total

score, referred to the Facial Weakness Score (FWS)

(1) Qualitative assessment: Each rater had to make a binary was calculated, by meaning the score of all raters.
evaluation regarding the presence or absence of patho-
logical facial weakness, without using the specific rat-
ing scale (see below). Qualitative analysis was based
on the raters’ qualitative assessment of pathological
facial impairment during the first video analysis (with-
out using the FWS). The presence of facial impairment
in a patient was considered “definite”” when it was noted
by at least 4 out of 5 raters.

(2) Semi-quantitative evaluation: The raters then assessed
the seven facial tasks on both sides (left and right)
using a dedicated semi-quantitative 4-point scale

Sub-analyses of the FWS included assessment of the
upper or lower parts of the face: FWSUP subscore (the first
four tasks) and FWSLP subscore (the last three tasks). The
asymmetry score corresponded to the sum of the right-left
differences of each task (in absolute values).

Reproducibility of FWS

— Intra-rater: The intra-rater reproducibility of the test was

(0=no impairment on the task, 1 =mild impairment,
2 =moderate impairment, 3 =severe impairment). To
minimize the inter-rater variability, a scoring guide was
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studied in an independent test performed prior to scoring,
on a sample of five randomly selected patient videos, by
asking each rater to score them twice at a 7-day interval.
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The intraclass correlation coefficients (ICC) ranged
from 0.71 (rater 4) to 0.97 (rater 3).

— Inter-rater: The final inter-rater reproducibility (inter-
rater ICC) was analyzed at the end of the study from the
FWS of the 100 subjects and showed an inter-rater ICC
of 0.775.

Statistical analysis

Quantitative data were expressed in mean (standard devia-
tion) and compared using the Student’s 7-test or the one-way
ANOVA test corrected by Dunn’s test for multiple compari-
sons. ICC was calculated for intra- and inter-rater reproduc-
ibility using a Cronbach’s Alpha test (2-factor random, abso-
lute consistency). Statistical analysis, Pearson correlation,
linear regression and graph constructions were performed
using Graph Pad Prism 5 (GraphPad Software, San Diego,
CA, USA) and IBM SPSS statistics, version 20 (IBM SPSS
Inc, Chicago, IL, United States). A two-sided p-value < 0.05
was considered as significant.

Results
Population

Thirty-two IBM patients were included in the study and
compared to 29 healthy controls and 39 FSHD patients.
The characteristics of the three groups are presented in
Table 1. IBM patients were older than controls (72.1+8
vs 60.1+ 14, p<0.003) and FSHD patients (72.1 +8 vs
53.7+16, p<0.001). As expected, the age of onset was
significantly lower in FSHD patients (30.4+19.7, vs.
61.5+9.3, p<0.001) as well as the duration of the disease
was significantly longer in FSHD patients (23.7+15.2 vs.
10.5+6.5, p=0.002). Twenty-four IBM patients reported
swallowing troubles whereas none of the FSHD patient com-
plained about dysphagia (p <0.001). Only one IBM patient
presented with facial onset symptoms, compared to 9 FSHD
patients (p <0.001).

Facial involvement in IBM patients

IBM patients had higher FWS than controls (7.89 +7.56 vs
1.06 +£0.88, p<0.001). FWS ranged from 0.6 to 33.8 in IBM
patients whereas FWS ranged from 0O to 3.4 in healthy con-
trols. The upper limit of FWS for controls was 3.4 (Fig. 2).
The estimated frequency of facial involvement in our IBM
cohort, defined here as a FWS above the maximum value
for controls, was 20 out of 32 IBM patients (63%). IBM
patients had higher scores compared to controls for all
tasks (p <0.001), with the highest scores for task 2 (“Close

Table 1 Demographic and clinical parameters

IBM n=32 Controls n=29 FSHD n=39

n (female/male) 32 (17/15) 29 (16/13) 39 (23/16)
Age at inclusion (y)* 72.1+8 60.1+14 53.7+16
BMI (kg/m?) 234+53 24.8+3.1 24.9+3.4
First symptoms (age, 61.5+93 n/a 30.4+19.7
y)*
Disease duration* 10.5£6.5 n/a 237152
FSHD score n/a n/a 7.5+3.8
CSS n/a n/a 5.8+2.0
IBM-FRS 234+9.1 n/a n/a
IWCI 46.6+20.8 n/a n/a
Swallowing troubles* 24/32 n/a 0/39
Facial onset* 1/32 n/a 9/39
CK levels at diagnosis ~ 460+313 n/a 383 +427
RUs (unit) n/a n/a T7+2

BMI body mass index, CSS clinical severity scale, CPK creatine
phosphokinase, FSHD Facio-scapulo-humeral dystrophy, /BM inclu-
sion body myositis, /IBM-FRS inclusion body myositis — functional
rating scale, /WCI sporadic IBM weakness composite index, RUs
number of D474 repeat units

Parameters are expressed in mean + SD

*Indicates a significant difference between IBM and FSHD patients

the eyes as hard as possible”) (1.74 +1.57 vs 0.23 +0.33
(p<0.001) (Table 2).

In IBM patients, FWS was not correlated with IBM-
FRS (p=0.212) and IWCI (p=0.102), but it was inversely
correlated with the SWAL-QOL questionnaire scores
(tho=-0.664, p<0.001) (Fig. 3a). FWS was not correlated
with age (p=0.439), duration of disease (p =0.632) and age
of onset (p=0.582).

When comparing the subgroup of IBM patients with
(20/32 patients) and without facial weakness (12/32), the
SWAL-QOL questionnaire scores were significantly lower
in the first group (p =0.03) (Fig. 3b).

Facial involvement of IBM patients compared to FSHD
patients (Table 2 and Fig. 4).

FSHD patients had a more severe facial involvement with
higher FWS than IBM patients (12.16 +8.37 vs 7.89 +7.56,
p=0.01) (Fig. 4). FWS ranged from 0.6 to 35.8 in FSHD
patients. The estimated frequency of facial involvement in
FSHD patients (FWS above the maximum value for con-
trols), was 34 out of 39 (87%).

FSWUP showed no significant difference between the
two groups of patients (p =0.598) while FSWLP was
significantly higher in FSHD patients (5.93 +4.11 vs
2.49+3.01 p<0.001). Three tasks (task 5, task 6 and task
7) were the ones that were significantly different between
IBM and FSHD patients with a significantly greater
impairment in FSHD patients, respectively 2.16+1.61
vs 0.73 +£1.20 (p<0.001), 1.43+1.15 vs 1.06 +1.18
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Fig.2 Facial Weakness in IBM patients. Scatter plots showing facial
impairment in IBM patients compared to healthy controls (HC) using
the semi-quantitative Facial Weakness Score: Total Facial weak-
ness score (FWS) (a), Facial Weakness Score Upper part of the

face (FWSUP) (b), Facial Weakness Score Lower part of the face
(FWSLP) (c). Thick bar represents the mean FWS in each group. The
arrow represents the maximum FWS value in HC, above which the
facial weakness was considered significant in IBM patients

Table 2 FWS and tasks details

. ! IBM Controls FSHD

in patients and healthy controls n=32 =29 =39
FWS 7.89+7.56 1.06£0.88 12.16 £8.37
FWSUP 5.40+5.23 0.72+0.70 6.23+4.88
FWSLP* 2.49+3.01 0.34+£0.46 5.93+4.11
Asymmetry* 0.93+0.86 0.48+0.54 223+1.41
Task 1 “Close the eyes gently” 0.66+0.95 0.03+0.12 1.02+1.05
Task 2 “Close the eyes as hard as possible” 1.74+1.57 0.23+0.33 1.56+1.49
Task 3 “Raise your eyebrows” 0.98+1.45 0.09+0.14 1.25+1.34
Task 4 “Frown your eyebrows” 1.39+1.36 0.33+0.47 1.48+1.15
Task 5* “Make a kiss” 0.73+1.20 0.08£0.17 2.16+1.61
Task 6% “Smile big and show teeth” 1.06+1.18 0.17+0.28 1.43+1.15
Task 7* “Puff up your cheeks” 0.69+0.96 0.10+0.18 2.34+1.71

IBM inclusion body myositis, FSHD facioscapulohumeral muscular dystrophy, FWS facial weakness score,
FWSUP facial weakness score upper part of the face (Task 1+2+4344), FWSLP facial weakness score

lower part of the face (Task 4+5+6)

Parameters are expressed in mean +SD

*Indicates a significant difference between IBM and FSHD patients

(p<0.001), and 2.34+1.71 vs 0.69+0.96 (p <0.001)
(Fig. 4). The asymmetry score was significantly greater
in FSHD patients than in IBM patients (2.23 +1.41 vs
0.93 +0.86, p<0.001).

Concerning the self-questionnaires, IBM patients had
a greater complaint of swallowing disorders than FSHD
patients, with a significant difference on the SWAL-QOL
questionnaire scores (156 438 vs 22040, p=0.002). There
was no significant difference in the perception of facial
impairment on the "FaCE" self-questionnaire scores between
FSHD and IBM patients (66+8 vs 71 +8, p=0.160).
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Qualitative analysis

Qualitative analysis results were compared with the semi-
quantitative analysis using the FWS, where pathological
facial involvement was retained for patients with FWS > 3.4
(maximum FWS value in controls).

Among FSHD patients, 34 of 39 patients had FWS > 3.4
and were therefore considered to have pathological facial
involvement according to the semi-quantitative assessment.
Among these 34 patients, 28 (82%) had been considered
to have pathological facial involvement according to the



Journal of Neurology (2024) 271:410-418 415
a b
40—
L ]
30
r=-0.6, p = 0.0002
20 _
[72] 250 p=0.0322
- .1
10 . ° 00
200 LA hd
e 0
0 T T 1 ° : ® L4 [ ] i
50 250 o [
Swal Qol o 1507 ' *
10 g o ® L4
(%) °
100 °
°
20 o
50
15+ Y
o_
a  10- r=-0.6, p =0.0007 . .
g e VY . Facial weakness
c |~ T Yes No

Swal Qol

.5

Fig.3 Clinical significance of facial weakness in IBM patients.
a There was a significant correlation between Swal-Qol scores
and FWS (tho=-0.664, p<0.001) and FWSLP (rtho=-0.661,
p<0.001). b IBM patients with facial weakness presented with a

qualitative analysis and 6 (18%) had clinical uncertainty
(less than 4 raters in agreement).

In IBM patients, our population included 20 patients
with facial weakness based on FWS results. Among these
20 patients, only 11 were considered to have a facial weak-
ness according to the qualitative analysis (55%). Mean
FWS in these 11 IBM patients was higher than FWS in the
9 remaining uncertain patients: 13.46+3.14 vs 6.04 +2.86
(p<0.001).

Discussion

In a cross-sectional study with prospective recruitment, a
semi-quantitative FWS was used to estimate the frequency
of facial muscle weakness in IBM. In our population, this
frequency was around 63%, which corresponds to the upper
range of the literature. To our knowledge, the description
of facial involvement in IBM had never been the subject
of a dedicated study, but it had been estimated in large

T T ~.
50 100 150 200

~ 250

lower Swal-Qol scores (p=0.0322) than IBM patients with no facial
impairment. Abbreviations: FWS Facial Weakness score, FWSUP
facial weakness score upper part, FWS facial weakness score lower
part, score IBM Inclusion Body myositis

retrospective studies of cohorts of IBM patients, ranging
from 40% [10], 43% [24], 53% [25] and up to 66% [26].
Our work has detailed the clinical features of this facial
impairment through the use of several specific tasks per-
formed during clinical examination and recorded during a
short video. In previous descriptions, the facial weakness
seemed to predominate in the orbicularis oculi muscles
[10, 24], which is also the case in our study, where task
number 2 (“Close the eyes as hard as possible”) was the
most affected. While the weakness was more pronounced
on the upper part of the face, it should be remembered that
all facial tasks were significantly more affected in IBM
patients than in controls. This highlights the presence of a
facial weakness on both upper and lower parts of the face
in IBM (which had not been frequently reported in the
literature). In retrospective studies of IBM patients, clini-
cal examination was not focused on facial muscle testing,
which precludes further comparison with our results. In a
12-year natural history study of 64 IBM patients, a mean
decline in strength of 3.5 and 5.4% per year according to
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Task 1

« Close the eyes gently »

e ‘

0 0,5 1 1,5

Task 2

« Close the eyes as hard as possible »

FWs r

1,4 1,5 1,6 1,7 1,8
Task 6*
« Smile big and show teeth »
Task 7*
« Puff up your cheeks »

e -

Fig.4 Comparison of facial impairment between IBM and FSHD
patients. Bar charts representing the mean Facial Weakness Score
(FWS) of each task for IBM and FSHD patients. Task 2 was the only
task with higher impairment in IBM patients compared to FSHD

the manual muscle testing and quantitative muscle testing
was observed but the presence and/or the progression of
facial involvement were not directly assessed [27]. In a
cross-sectional study of 57 biopsy-proven IBM cases from
Australian centers, the manual muscle testing has included
the assessment of orbicularis oris and orbicularis oculi.
According to MRC score, the weakness of both muscles
was frequent but mild, at 4 for most of the patients [28].

Presentations with severe facial involvement have been
previously described in IBM in few case reports [29, 30].
In our study, only one IBM patient presented with facial
onset weakness. This 68-year-old female patient presented
at the age of 54 with facial diplegia followed by a pro-
gressive proximal motor deficit of the lower limbs, in a
context of mild CK elevation. The diagnosis was made
10 years after symptoms onset. Muscle biopsy showed a
pattern typical of IBM. She also presented severe swal-
lowing disorders.

Interestingly, in IBM patients, the FWS was correlated
to the SWAL-QOL questionnaire suggesting that facial
weakness is more pronounced in patients with swallowing
impairment. These results may suggest a correlation between
facial weakness and the presence of swallowing disorders
in IBM patients, but this tendency need to be confirmed
through a study focused on dysphagia in IBM patients [31].
Noteworthy, the FWS did not correlate to the severity scores
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Task 3

« Raise your eyebrows »

e -

0,5 1

Task 4
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patients. *Indicates significant difference between the two groups,
with higher mean FWS in FSHD patients compared to IBM patients
for Task 5 (p <0.001), Task 6 (»p=0.043) and Task 7 (p <0.001)

(IBM-FRS and IWCI) suggesting that facial weakness was
independent of the overall weakness.

Our work has highlighted the differences in facial mus-
cle involvement between IBM and FSHD patients. In our
study, the frequency of facial involvement in FSHD patients
was estimated around 87%. This is in line with the litera-
ture [32-34] as "facial sparing" phenotypes are reported
in approximately 10% of FSHD patients [35-37]. FSHD
patients in our study had a higher FWS than IBM patients,
suggesting a more severe facial weakness. Lower facial com-
partment weakness was more pronounced in FSHD patients,
with particularly severe impairment in tasks 5, 6 and 7, cor-
responding to weakness of the orbicularis oris and bucci-
nator muscles. The asymmetry score was also significantly
more pronounced in FSHD patients.

Our results in FSHD patients can be compared to the
study conducted by Loonen et al. [15], who explored facial
impairment in this myopathy. To be as comparable as pos-
sible with this previous study, we applied the same video
analysis technique with the seven identical tasks. In this
work, the estimated frequency of facial impairment in FSHD
patients was around 54%. This difference with our study
may be explained by the very high maximal FWS in the
healthy controls group reported by Loonen and colleagues
[15], which may have understated the frequency of facial
weakness in FSHD patients.
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Estimating the frequency of facial weakness in myopa-
thies is challenging by the absence of a dedicated scale and
the lack of a “gold standard”. To better understand the inter-
est of using a semi-quantitative score for facial movement
analysis, we compared it with a qualitative analysis as a “real
life assessment”, by adding an eighth task analyzing the
dynamic aspect of facial muscles. Our study suggests that
FWS is more sensitive than qualitative assessment when the
facial weakness is discrete. In fact, in half of IBM patients,
there was a discrepancy between practitioners regarding
the presence of pathological facial impairment, whereas
in FSHD patients, where facial weakness was more severe,
clinical consensus was easier. The FWS intra- and inter-rater
reproducibility in our study makes it a valid assessment tool.
One of the major advantages of this score is its ease of use,
which can be simply implemented in routine clinical practice
at the patient’s bedside.

Patients may have a different perception of facial weak-
ness than physicians, especially when they have facial
weakness for a long time. In our study, we made an attempt
to assess the perception of facial weakness by the patient
itself using the self-administered “FaCE” questionnaire.
The results between IBM and FSHD patients were not sig-
nificantly different, which could be explained by the sam-
pling effect and by the self-questionnaire used here, as this
scale was developed for a frigore facial paralysis and not for
patients with myopathies. However, it can also be hypoth-
esized that patients with FSHD have an early onset of facial
involvement and may be less prone to report their facial
symptoms even though they are more severe than those of
IBM patients. A new patient-reported scale has been recently
developed in FSHD patients to address this issue [38].

The limitations of our work include its monocentric
nature and the intrinsic limits of video testing, where scor-
ing depends on patient participation and rater judgment.

In conclusion, this study enabled us to estimate the fre-
quency of facial impairment in IBM which was found in
more than a half of the patients. Facial weakness in IBM is
more pronounced in the upper part of the face compared to
the facial weakness in FSHD patients, which is more severe,
more pronounced in lower part of the face and more asym-
metrical. The use of a standardized, semi-quantitative facial
score allows clinician to detect mild facial weakness and pro-
vide an important diagnostic help in IBM. This is relevant as
facial weakness in IBM seems to correlate with the presence
of oropharyngeal involvement and swallowing disorders.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-023-11986-7.
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