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Abstract

Objectives: The sensitivity of Single Fiber Electromyogram for the diagnosis of neuromuscular transmission
disorders is high. The facial muscles usually tested are Orbicularis oculi and Frontalis. In this study we
investigated the relative sensitivity of these two muscles in myasthenia gravis

Methods: The patients are divided in 3 groups: Patients with ocular symptoms (ptosis and/or diplopia)
(group 1), with bulbar and/or limb weakness (group 2) and in clinical remission (group3). SFEMG was
performed with a concentric needle electrode using voluntary activation. Mean consecutive difference and
upper normal values for individual fiber pairs are compared with our normal values

Results: A total of 51 consecutive myasthenia gravis patients are recruited: 22 male and 29 female, mean
age 56.3+17.3 years. The sensitivity of Orbicularis oculi is found 76.9 and of Frontalis 68.6. Combining the
two muscles, their sensitivity reaches 86.5%. Both muscles are found more frequently abnormal in group
2. In group 1 we observed significantly more frequently abnormal jitter values in those with both ptosis
and diplopia.

Discussion: Both facial muscles show high sensitivity in the diagnosis of Myasthenia gravis and both are
complementary in the diagnosis of neuromuscular junction diseases. We propose Orbicularis oculi as the
first muscle to be tested.
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H EYAIZOHZIA TOY HAEKTPOMYOIPAOHMATOXZ MO-
NHPOYZ MYIKHZ INAZ £TO Z®OI'KTHPA TQN BAEOAPQN
KAI ZTO METQIIAIO £TH AIATNQ2H THZ MYAZOENEIAL

Bwuds Zaunénns, Eudyyenos Avayvawotou, NikéAaos Kapavdpéas, Baoiikn ZouBefou

EBvikd kai Kanobiotpiakd lNavernotnpio ABnvav, Neupodoyiki Kiivikr, Noookougio Alyiviteio

MNepiAinyn

Eicaywyn: H euaiobnoia tou niektpopuoypa®nuatos Jovnpous Juikns ivas otn didyvwon twv d1atapaxmv
s AgItoupyias ns veupopulkhs cuvayns eivar uynin. O1 Yus Tou NPoomou ol onoifol cuvhBws enéyxovtal
gival o Zelyktnpas twv BAepdpwy kal o Metwnigios. Ze auth i Penétn ouykpivape v euaicbnaoia s e&é-
Taons v HU0 AUtV PUWV otn puacBévela.

YAIk6-MéBobos: O1 aobeveis xwpiotnkav o€ 3 opddes: AcBeveis pe opBafuikd cupntuata (Mwaols BAEPA-
pwvi/kar dinAwnia) (1n opdda), ye npounkikd cupnuata h/kar abuvapia dkpwv (2n opdda), acbeveis os
kAIvIKA Ugeon (3n opdda). H eE€taos €yive pe opokevipo Benovoeldés nAektpddio pe ekouaoia cuonaon.O
péoos 6pos ouvexdpevns diapopds (MCD) kal n avidtepn gualonoyikh tuun yia kaBe (gUyos Vv ouykpidn-
Kav PE TS pUCIONOYIKES TIPES TOU EpyacTnpiou pas.

Anotedéopata: Xn penémn nepleAn@dnoav 51 aobeveis pe tn ogipd ePPAVIONS OTO €pyactnplo, 22 avopes
Kal 29 yuvaikes péons nAikias 56,3+17,3 ewwv. H euaiobnaoia tou Leiykthpa twv Bepdpwy htav 76,9 kal
tou Metwniaiou 68,6. e cuvbuaoud twv dUo puiv n euaiobnaoia Atav 86,5. H euaioBnoia kar twv 6Uo
Atav pgeyadutepn otn 2n opdda. nv 1n opdda n euaioBnoia ntav peyanUtepn otous acBeveis Pe Ntwon
BAepdpwv kal dinAwnia.

Yu¢htnon: Kal ol duo pus €6ei€av uygnin euaioBnoia otn didyvwon tns puacBéveias. Kar ol duo eival ou-
unAnpwpaukoi otn didyvwon twv dlatapaxdv s Asitoupyias s veUpopuikhs auvayns. MNpoteivoupe 1o
TQIyKTNpa v BAepdpwy oav Tov NpdTo Ju yia 10 HAEKTpopUOypA@Nua HOVAPOUS LUIKAS fvas.
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NéGeis- kneidid: Muaobéveia, HAektoppuoypdenua po-
VAPOUS PUIKNS ivas, o@IyKtpas BAEPApwWY, PETwNIaios

Introduction:

Single fiber Electromyography (SFEMG) is the most
sensitive method for evaluating neuromuscular trans-
mission among all the diagnostic tests when per-
formed in a weak muscle: Sensitivity 75%-98% for
generalized myasthenia gravis (GMG) and 62%-100%
for ocular (OMG) and approximately with the same
specificity ' Orbicularis oculi (OOc) and Frontalis
(Fr) are the muscles usually tested in patients with
suspected MG and ocular symptoms (ptosis and/or
diplopia). As far as we know, there are only a few
studies comparing the relative sensitivity of these
two muscles 67

In this study we checked SFEMG relative sensitivity
of OOc and Fr in myasthenia gravis (MG) patients.

Material and methods:

Consecutive patients with myasthenia gravis were
included prospectively in the study. The diagnosis of
MG was definite and was based on the following cri-
teria: Symptoms of fluctuating muscle weakness and
objective weakness on clinical examination and one
of the following: 1. Elevated acetylcholine receptor
(AchR) antibodies or antibodies to muscle-specific
tyrosine kinase (MuSK). 2. Abnormal single-fiber
electromyogram (SFEMG) in one muscle. 3. Abnor-
mal repetitive nerve stimulation (RNS) in at least one
symptomatic muscle (minimum 10% decrement in
the compound muscle action potential amplitude).
4. Response to pyridostigmine therapy.

The patients were divided in 3 groups: Patients
with ocular symptoms (ptosis and/or diplopia) (group
1), with bulbar and/or limb weakness (group 2) and
asymptomatic, in clinical remission (group3).

For the electrophysiological study a Keypoint NET,
Medtronic, Skovlunde, Denmark apparatus was used.
SFEMG was performed with a concentric needle elec-
trode 0.3 mm diameter,30 Gauss (Alpine biomed
Aps Skovlunde Denmark) using voluntary activa-
tion. Amplifier filters 500Hz-10KHz, sweep velocity
1Tms/div and amplitude 200 pV/div. For each pair 50
-100 traces were recorded for analysis and 20 pairs
were obtained from each muscle. Acceptable pairs
were those with amplitude of at least 50uV and rise
time less than 300ys. Jitter was considered abnor-
mal when 1. Mean consecutive difference (MCD)
exceeded our normal values for each muscle (OOc >
27.2 ps, Fr>29.8 ps). 2. More than 2/20 pairs MCD
exceeded our upper normal values for individual fiber
pairs (O0c > 38.7ys, Fr >42.1 ps) Pl 3. When block-
ing was present in at least 1/20 pairs ['%L jitter value
less than 5us were non accepted [''. The criteria for
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accepted waveforms proposed from Stalberg et al
021 are adopted.

Anticholinesterase medication was withheld 12 h
prior to testing and skin temperature was maintained
between 32-34°C. Written informed consent was ob-
tained from participants and the study was approved
from our local ethics committee (319/ 2/6/2017).

Descriptive statistics were used for quantitative
presentation of the variables. 2 x 2 or 3 x 2 con-
tingency tables were employed in order to test for
frequency dependencies in categorical variables by
means of Pearson’s chi-squared tests. This analysis
was also applied to the 3 x 2 matrix of the "MG-
symptoms x SFEMG result” table, which was based
on a rather small sample of muscles. Despite the fact
that chi-square statistics may yield less consistent
results with such small samples, it was not feasible
to employ Fisher’s exact test, since the latter is only
indicated in 2 x 2 matrices. Finally, Cohen’s kappa
statistic was used to investigate the agreement be-
tween OOc and Fr SFEMG results. Significance was
set at 0.05.

Results: The demographic characteristics of the
study population are shown in table1. A total of 51
patients were tested: 22 male and 29 female, mean
age 56.3+17.3 years (range 14-81). AchR antibodies
positive were 37 patients (72.6 %), MuSK antibodies
positive were 4 (7.8%) and seronegative 10 (19.6%),
9 of which had abnormal jitter in OOc and/or in Fr
and one had fluctuating ocular symptoms (ptosis)
compatible with MG and response to therapy.

In group 1 were included 26 patients, 17 in group
2 and 8 in group 3. Both muscles are found more fre-
quently abnormal in group 2 (P< 0.01). The sensitivity
of OOc is found 76.6%, of Fr 68.6% and combin-
ing the two muscles, their sensitivity reaches 86.5%
(Table 1). A slight but not significant superiority of
OOc versus Fr is noted in subgroups.

In group 1 abnormal jitter in OOc was observed in
10 out of 12 patients with both diplopia and ptosis
(83.3%), and in Frin 6 (50%) (P< 0.01). Of the 10
patients with ptosis, jitter in OOc was abnormal in
5 patients (50%) and in Frin 6 (60%). There were
4 patients with diplopia, and jitter in OOc was ab-
normal in all 3 (75%) and in Frin 2 (50%). In all 3
patients with MuSK antibodies, jitter was abnormal
in both muscles.

In group 3 we found abnormal jitter in OOc in
62.5% and in Fr in 50% and in combination of the
two muscles 87.5%.

Kappa agreement between OOc and Fr was 0.321
(fair agreement), p<0.05.
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Table 1. Demographic data of the 51 patients and abnormal jitter in the subgroups of MG

Age mean, 56.3+17.3
SD, (Range) (17-81)
Abs n, (%) Ach 37(72.5) | MuSK Seronegative 10
4(7.8) (19.6)

Sex, n Male=22 Female=29
Abnormal jit- | Total Ocular MG Generalized In Clinical P value | Sensitivity
ter, n, (%) n=44 26 (51) MG 17 (33,3) remission 8

(86.3) (15.7)
00cn, (%) 39(76.5) 17 (65.4) 17 (100) 5(62.5) <0.001 76.5%
Fr.n, (%) 35(68.6) 15 (57.7) 16 (94.1) 4 (50) <0.001 68.6%
OO + Front n, | 30(58.8) 11 (42.3) 16 (94.1) 3(37.5) <0.001 86.5%
(%)

Fr=Frontalis, OO= Orbicularis oculi

Discussion:

We prospectively investigated jitter relative sen-
sitivity of two facial muscles in MG patients: OOc.
and Fr. These muscles are those more frequently in-
vestigated, especially in OMG and their sensitivity,
alone or in combination, is found 70-100% . More
studies compare one facial muscle with extensor
digitorum communis.

Relative sensitivity of the two facial muscles is re-
ported in a few studies. Valls canals et al ©® found
SFEMG of the OOc more sensitive for the diagnosis
of OMG than of Fr. Coumouydjian et al ") reported
Fr slightly more sensitive than OOc.

In this study we could not find any statistically
significant difference between the two muscles, al-
though a slight superiority of OOc is noted in all
subgroups of MG patients.

Both muscles were found more frequently abnor-
mal in GMG than in OMG and this is noted in previ-
ous also studies. Abraham !"*'reported that higher
jitter (>100 Is) and higher decrement (>10%) values
in RNS were more frequent in GMG. Koumouydjian
et al " found OOc being most abnormal in GMG
and Fr in OMG and combining the two muscles,
jitter was slightly more abnormal in OMG than in
GMG (100% versus 92.9%). Morren et al ¥ found
SFEMG sensitivity 73% in OMG and 85% in GMG.
Sanders and Howard ! also found more abnormal
jitter in GMG than in OMG (86-100% versus 78%).
Jitter is also frequently abnormal in patients in clinical
remission. Sanders and Howard @ found abnormal
jitter values in facial muscles in 64% of their patients
in clinical remission.

In the subgroup of patients with ocular symptoms
we observed significantly more frequently abnormal
jitter values in those with both ptosis and diplopia
than in those with ptosis only and OOc significantly
more abnormal in the patients with ptosis and di-
plopia, while Fr is found slightly more abnormal in

those with ptosis only. Our previous study ' and also
the study of Batocchi et al [ have shown that the
presence of both diplopia and ptosis is more likely
due to MG rather than to other diseases. Abraham
et all"3l showed that MG patients with higher jitter
values in Fr more frequently had a combination of
ptosis and impaired extraocular movements. Mittal
et al ¥ also noted that patients with OMG who
were transformed to GMG were those with both
diplopia and ptosis, and no one with isolated ptosis
or diplopia.

SFEMG is the most sensitive electrodiagnostic test
for the diagnosis of MG, but it requires experienced
personnel and patient cooperation. In this study we
found high sensitivity of jitter (94-100%) for both
muscles in GMG and significantly lower in the other
two groups. As shown with Cohen’s Kappa agree-
ment between OOc and Fr, both muscles are com-
plementary in the diagnosis of MG and we propose
OOc as the first muscle to be tested in both OMG
and GMG.
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