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IN TRO DUC TION

Multifocal mo tor neu rop a thy (MMN) is a rel a tively rare
dis ease af fect ing mo tor neu rons and char ac ter ized by pro -
gres sive mus cle weak ness with mus cle at ro phy. The
world wide in ci dence of the dis ease is about 1 case per
100,000 peo ple [1]. If the dis ease is di ag nosed in time, the
prog no sis is pos i tive: most pa tients re spond well to treat -
ment with in tra ve nous im mu no glob u lin, and some pa tients 
achieve long-term re mis sion.

Amyotrophic lat eral scle ro sis (ALS) is a slightly more
com mon (up to 3 cases per 100,000 peo ple) [2] pro gres sive 
neurodegenerative dis ease that causes mus cle weak ness,
dis abil ity, and even tu ally death. In con trast to MMN, this
dis or der has a sig nif i cantly worse prog no sis, with ex -
pected sur vival of 3-5 years [3]. Dis ease-mod i fy ing drugs

(e.g., riluzole, edaravone) can be pre scribed to slow down,
but not to cure the dis ease [4, 5].

Given the dif fer ences in treat ment and out comes, it is
very im por tant to dif fer en ti ate and re li ably di ag nose these
two dis eases (as well as other mo tor neuropathies). Cur -
rently, the di ag no sis of MMN, ALS, and other mo tor
neuropathies is usu ally based on clin i cal pre sen ta tion and
neurophysiological (e.g., electroneuromyography) test re -
sults [6–8]. Un for tu nately, even based on these cri te ria, up
to 10% of ALS di ag no ses are in cor rect [9, 10]. If re -
searched fur ther, 1 in 5 of these cases is di ag nosed as
MMN, one of the most com mon ALS-like dis eases [11].

Ul tra sound ex am i na tion of var i ous pe riph eral nerves is 
con sid ered to be a prom is ing al ter na tive method to clar ify
the di ag no sis of ALS, MMN, and other mo tor neuropathies 
[12–14].

This ar ti cle pres ents the case of a pa tient ini tially sus -
pected of hav ing ALS based on clin i cal and neurophysio -
logical ex am i na tion find ings. Ul tra sound ex am i na tion of
the vagus nerve in creased sus pi cion for MMN. By ad min -
is ter ing ap pro pri ate treat ment (in tra ve nous im mu no glob u -
lin in fu sions), an im prove ment in mo tor func tion was
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Sum mary. Multifocal mo tor neu rop a thy is a rare mo tor neu ron dis ease char ac ter ised by a
pro gres sive, grad ual loss of mus cle strength, al though sen sory func tions are pre served. The
world wide fre quency of this dis ease is es ti mated at 1 per son per 100,000 peo ple. MMN is di -
ag nosed when there are char ac ter is tic clin i cal signs, electroneuromyography test re sults sup -
port the clin i cal find ings, and other pos si ble di ag no ses are ex cluded. To prove the pro gres -
sive course of the dis ease, the pa tient must be un der long-term med i cal su per vi sion, since the
de te ri o rat ing state of the pa tient may im i tate other dis eases af fect ing the mo tor neu ron, such
as amyotrophic lat eral scle ro sis, chronic in flam ma tory demyelinating polyneuropathy, spi -
nal mus cu lar at ro phy, and other.

We pres ent the clin i cal case of a 71-year-old pa tient who pre sented to the Neu rol ogy De -
part ment of the Hos pi tal of Lith u a nian Uni ver sity of Health Sci ences Kauno Klinikos. She
com plained of pain in her right hip and pro gress ing weak ness of the right foot which had
lasted for a year. Af ter lab o ra tory tests, long-term su per vi sion, and exclusion of other di ag no -
ses, the pa tient was di ag nosed with an atyp i cal type of multifocal mo tor neu rop a thy re spon -
sive to treat ment with in tra ve nous im mu no glob u lin.

Keywords: multifocal mo tor neu rop a thy, MMN, motoric, electroneuromyography,
amyotrophic lat eral scle ro sis.
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achieved, and the pos i tive re sponse to treat ment up held the 
di ag no sis of MMN.

CASE RE PORT

A 71-year-old pa tient pre sented to the Out pa tient Unit of
the Neu rol ogy De part ment of the Hos pi tal of Lith u a nian
Uni ver sity of Health Sci ences Kauno Klinikos (LSMUL
KK) in May 2018 due to a year-long pain in the loins, hips,
left leg, and weak ness of the right leg. The pa tient no ticed
that the an kle of the right leg be gan to swell, the mus cles of
the legs, arms, and torso (ex cept for the face) were twitched, 
and the stom ach began to tighten. Ac cord ing to the pa tient,
the mus cle twitch ing had re cently be come more fre quent
and wide spread, due to which daily fa tigue had in creased.

Changes in mus cle strength and ten don re flexes ob -
served on neu ro log i cal ex am i na tion were sim i lar to those
ob served in De cem ber 2017. Mus cle strength in the right
leg: 4 points in the prox i mal part, 4 points in the dis tal part,
4 points in dor sal flexion, 4 points in plan tar flexion, and
good strength in other limbs.

In No vem ber 2016, the pa tient suf fered a myo car dial
in farc tion, a cor o nary ar tery angioplasty pro ce dure was
per formed, and antiplatelet treat ment was ini ti ated. At the
end of De cem ber 2017, she was treated at the De part ment
of Neu rol ogy of the Re pub li can Hos pi tal of Kaunas. The
re sults of the neu ro log i cal as sess ment of mus cle strength
are shown in Ta ble 1 and Fig. 1. Mag netic res o nance im ag -
ing (MRI) of the lum bar spine showed mod er ate de gen er a -
tive changes: ste no sis of the spi nal ca nal at the height of the 
L3-L4 and L4-L5 intervertebral spaces. Af ter start ing the
treat ment, the pain in the legs de creased, but mus cle weak -
ness in the right leg pro gressed. Due to pro gres sive mus cle

weak ness, at ro phy and pain syn drome, it was de cided to
per form an electroneuromyography (ENMG), dur ing
which dam age was de tected at the level of the fron tal horns
or roots. Marked changes char ac ter is tic of acute and
chronic neuropathic denervation-reinnervation were ob -
served in L5 and S1 myotomes on both sides. Abun dant
fasciculations with out clear signs of denervation in the
prox i mal mus cles of the legs and sin gle fasciculations in
the mus cles of the arms were reg is tered. No sen sory nerve
con duc tion dis or ders were de tected.

As the pa tient’s con di tion wors ened and the di ag no sis
re mained un clear, she was hos pi tal ized at the Neu rol ogy
De part ment of LSMUL KK in De cem ber 2018. An ex ten -
sive ex am i na tion for pos si ble oncological, paraneoplastic
pro cesses and chronic in fec tions was per formed, but the
cause was not found.

Firstly, the clin i cal con di tion was dif fer en ti ated from
ALS, how ever there was in suf fi cient ev i dence to val i date
this ill ness. Ac cord ing to the El Escorial cri te ria (re vised in
2015), to con firm this di ag no sis us ing ENMG ex am i na -
tion, it is nec es sary to de ter mine the signs of dam age to up -
per and lower mo tor neu rons in at least 3 body re gions. In
this case, lower mo tor neu ron le sions were found in the
right and left leg ar eas. Al though the pa tient’s com plaints
lasted for about 1.5 years and had lately pro gressed, only
the weak ness of the right leg de vel oped, and there were no
signs of bul bar nerve dam age char ac ter is tic of ALS dis ease 
(chok ing, swal low ing dis or der, voice change, short ness of
breath). The di ag nos tic cri te ria were not suf fi cient to con -
firm this dis ease at that time.

Am bu la tory fol low-up un der the su per vi sion of a neu -
rol o gist, ENMG, and transcranial mag netic stim u la tion
(TMS) ex am i na tion to eval u ate cen tral motoneuron func -
tion af ter 4 months were rec om mended. The ENMG in
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Ta ble 1. As sess ment of mus cle strength ac cord ing to the Lov ett scale, change in symp toms over time, and ad di tional symp toms

Mus cle group De cem ber 2017 De cem ber 2018 April 2019 Feb ru ary 2020 (af ter treat ment)

Right arm Prox i mal 5 + fasciculations in
the shoul der gir dle

5 5

Dis tal 5 4 4

Left arm Prox i mal 5 + fasciculations in
the shoul der gir dle

5 5

Dis tal 5 4 4

Thenar em i nence At ro phy At ro phy

Right leg Prox i mal 4 + sig nif i cant at ro phy 2 + patellar re flex (¯) 3

Dis tal 4 + sig nif i cant at ro phy 2 3

Dor sal flexion 4 3 0 2

Plan tar flexion 4 3 + Achil les re flex (–) 1 3

Left leg Prox i mal 4 + patellar re flex (¯) 3 3

Dis tal 4 2 3

Dor sal flexion 4 3 4

Plan tar flexion 4 3 + Achil les re flex (–) 3 4

0 – no move ment of the limb, 1 – weak mus cle con trac tion with out move ment of the limb, 2 – full-am pli tude move ment of the limb is
vis i ble but it does not over come the force of grav ity, 3 – can over come grav ity but does not re sist the op pos ing force, 4 – slightly re sists
the op pos ing force, 5 – fully re sists the op pos ing force.
(¯) – weak en ing, (–) – ex tinc tion



April 2019 showed a wors en ing of par tial axon de gen er a -
tion of mo tor fibres com pared to the re sults in No vem ber
2018.

Nee dle EMG showed signs of acute and chronic
neuropathic denervation-reinnervation in dis tal mus cles,
es pe cially in the right. Fasciculations were reg is tered in the 
arms and legs prox i mally. Transcranial mag netic stim u la -
tion showed no ab nor mal i ties in cen tral motoneuron con -
duc tion.

The pa tient was con sulted sev eral times at the Out pa -
tient De part ment of Ner vous Sys tem Dis eases of LSMUL
KK De spite re ha bil i ta tion and med i cal treat ment, the pa -
tient’s dis ease pro gressed. Es pe cially since April 2019, her 
bal ance started to de te ri o rate, and there were re peated
falls. The pa tient moved only with walk ing aids. Limp ing
and uri na tion dis or ders ap peared. It was de cided to re-hos -
pi tal ize the pa tient at the Neu rol ogy De part ment.

In Au gust 2019, the pa tient was treated at the LSMUL
KK Neu rol ogy De part ment. Com pared to pre vi ous neu ro -
log i cal ex am i na tions, the strength of the right leg had fur -
ther de creased. The pa tient un der went re peated blood and
cerebrospinal fluid tests at the de part ment, which showed
no de vi a tions from nor mal lim its. No fo cal den sity, struc -
tural, or in flam ma tory changes were ob served in the brain
com puted to mog ra phy (CT) scan.

To aid in the pro cess of dif fer en tial di ag no sis, a com bi -
na tion as say was con ducted to de tect spe cific IgG an ti bod -
ies against an ti gens that are com monly linked to paraneo -
plastic neu ro log i cal syn dromes. 12 spe cific an ti bod ies
were tested. Onconeuronal an ti bod ies, an ti bod ies re lated
to neuronal cell sur face an ti gens, and paraneoplastic dis -
eases were stud ied: 1) Anti-amphiphysin (Anti-Amp),

2) Anti-CV2 (CRMP5), 3) Anti-PNMA2/Ta (Ma2/Ta),
4) Anti-Ri (ANNA-2), 5) Anti-Yo (PCA-1), 6) Anti-Hu
(ANNA-1), 7) Anti-Recoverin (Rec), 8) Anti-SOX1,
9) Anti-Titin, 10) Anti-Zic4, 11) Anti-GAD65,
12) Anti-Tr (DNER). All an ti body tests were neg a tive. In
ad di tion, in search of ge netic pa thol ogy, the pa tient was
con sulted by a ge net i cist and ge netic ma te rial was taken for 
DNA test ing for spi nal mus cu lar at ro phy (type IV), but the
pa tient re fused a mus cle bi opsy. Spi nal mus cu lar at ro phy
was ruled out.

A re peat MRI of the C1-Th3 spine was or dered. The
changes were con sid ered to be of de gen er a tive or i gin, al -
though they did not ex plain the neu ro log i cal symp toms.
No patho log i cal changes were found in the spi nal cord.

Af ter 4 months, the ENMG was re peated and neg a tive
dy namic was noted. In the legs, signs of se vere axon de -
gen er a tion of pe riph eral mo tor nerves were ob served
(right more than left). Fasciculations were reg is tered in all
leg mus cles, es pe cially in the prox i mal mus cles. Both in
the right leg and the calf of the left leg, there were abun dant
signs of acute denervation, as well as signs of chronic
neuropathic denervation-reinnervation. The con duc tion
ve loc i ties of sen sory nerves were in tact. Iso lated fascicula -
tions in the hands with out signs of denervation. Signs of
slight fo cal demyelination of the right sen sory fibres of the
me dian nerve in the area of the car pal tun nel. TMS again
showed no ev i dence of im paired cen tral motoneuron con -
duc tion.

In Feb ru ary 2020, the pa tient was re-hos pi tal ized to the
LSMUL KK Neu rol ogy De part ment to clar ify the di ag no -
sis. So far, most of the data were sug ges tive of ALS, al -
though TMS still showed no signs of cen tral mo tor neu ron

 217

Multifocal Mo tor Neu rop a thy. A Clin i cal Case and Lit er a ture Re view

Fig. 1. Dy nam ics of the pa tient’s mus cle strength as sess ment (ac cord ing to the Lov ett scale)



dam age and bul bar symp toms had not ap peared since
2017 (3 years since symp tom on set).

From the pa tient’s his tory it was known that the pa tient
had been ill for 3 years, and that her con di tion wors ened es -
pe cially in April 2019. Un til then, the woman walked with
a cane, for the last year she walked with a low walker, but
now she needed a wheel chair for move ment. The woman
claimed that it was be com ing more dif fi cult to serve her self 
at home, she could not lift things. The change in the re sults
of the neu ro log i cal ex am i na tion is shown in Ta ble 1. No
de vi a tions from nor mal lim its in the per formed blood, bio -
chem i cal, and urine tests were ob served. Re peated ENMG
re vealed signs of axon de gen er a tion of the mo tor nerves in
the legs (right more than left) and symp toms of acute and
chronic neuropathic denervation and reinnervation in the
prox i mal and dis tal leg mus cles. If the con duc tion of the
sen sory nerves of the legs was in tact, the men tioned
changes could be due to the dam age to the mo tor nerves in
the prox i mal parts at the level of the fron tal horns. Fo cal
demyelination of the sen sory and mo tor nerves of the right
me dian nerve was also found in the wrist area; only
fasciculations were reg is tered in the hand mus cles with out
other signs of denervation. Com pared to the ex am i na tion
in De cem ber 2019, a wors en ing of the symp toms was ob -
served and denervation in the prox i mal mus cles of the legs
also oc curred.

To dif fer en ti ate neurodegenerative dis ease from poly -
neuropathy, an ul tra sound ex am i na tion of the vagus nerve
was per formed. The changes found are char ac ter is tic of
polyneuropathy: the area of the nerve in the trans verse

plane is in creased and hyperintense in clu sions are pres ent.
The con di tion was re peat edly dis cussed with the head of
the De part ment of Pe riph eral Nerve Dis eases. Af ter as -
sess ing the course of the dis ease, de te ri o ra tion of the con -
di tion, and di ag nos tic tests, it was de cided that this could
be mo tor multifocal polyneuropathy with an atyp i cal
course. A course of in tra ve nous immunoglobulins was
pre scribed for treat ment (2 g/kg). Af ter the pre scribed
treat ment, the pa tient’s con di tion im proved sig nif i cantly
(Ta ble 1). The neu ro log i cal ex am i na tion showed (Fig. 2)
that the pa tient’s leg strength in creased and she was able to
walk with out the help of a wheel chair.

Fi nally, when a good re sponse to treat ment with in tra -
ve nous im mu no glob u lin was ob served, know ing the pa -
tient’s his tory (du ra tion of symp toms (more than 3 years),
pro gres sive asym met ric leg and hand dis tal part weak ness,
at ro phy of the right leg mus cles) and tak ing into ac count
ENMG data (per sis tent pro gres sion of tib ial, peroneal and
me dial mo tor nerve fi bre dam age, un changed sen sory
func tion), nor mal TMS re sults, as well as the ex clu sion of
other dis eases (blood, bio chem i cal and uri nal y sis were
nor mal, CT and MRI of the spine did not cor re late with the
pro gres sion of the dis ease), the pa tient was di ag nosed with
atyp i cal multifocal mo tor neu rop a thy.

Ultrasonography of the vagus nerve

In the fol low ing para graph, we pres ent in for ma tion col -
lected from stud ies on ul tra sound mor phol ogy of pe riph -
eral nerves in pa tients with mo tor neu ron dis eases. Sev eral
stud ies have de scribed a re duc tion in the cross-sec tional
area of the ul nar nerve in pa tients with ALS [15], and the
me dian nerve has also been in ves ti gated. It has been shown 
that the vagus nerve is also sig nif i cantly smaller in pa tients
with bul bar ALS than in healthy pa tients [16, 17]. In ter est -
ingly, an in crease in the cross-sec tional area of pe riph eral
nerves has been ob served in pa tients with MMN. Such
changes have been de scribed by Greek and South Ko rean
re search ers study ing the me dian, ul nar, and tib ial nerves
[18, 19]. An in crease in the cross-sec tional area of the
vagus nerve in pa tients with MMN has also been found
[12], al though it is the o ret i cally known that signs of dam -
age to cra nial nerves are not char ac ter is tic of multifocal
mo tor neu rop a thy [20].

An ul tra sound ex am i na tion of the vagus nerve was also
per formed on the pa tient treated at the LSMUL KK Neu -
rol ogy De part ment whose case we pres ent: the vagus nerve 
with a cross-sec tional area of 3.84 mm2 on the right and
2.32 mm2 on the left near the bi fur ca tion of the ca rotid ar -
tery was found (Fig. 3). Ac cord ing to the lit er a ture, the
right vagus nerve is sta tis ti cally sig nif i cantly larger since
its av er age nor mal size is 2.7±0.6 mm2. The av er age nor -
mal size of the left vagus nerve is 2.1±0.5 mm2 [21, 22].
Based on this clin i cal mea sure ment re sult of the vagus
nerve and on lit er a ture data, it was ob served that the pa -
tient’s cross-sec tional area of the nerve ex ceeded nor mal
lim its, which is con sis tent with the hy poth e sis of nerve en -
large ment in pa tients with MMN.
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Fig. 2. The pa tient’s mus cle strength af ter treat ment (ac cord -
ing to the Lov ett scale)



LIT ER A TURE RE VIEW

Ep i de mi ol ogy

Multifocal mo tor neu rop a thy is a rare dis ease af fect ing
mo tor neu rons. Ac cord ing to data from dif fer ent coun tries, 
the in ci dence of MMN is be tween 0.6-2 cases per 100,000
in hab it ants [1, 23]. The dis ease usu ally first ap pears in pa -
tients youn ger than 50 years of age (80% of cases, av er age
age 40 years), al though the age of on set of the dis ease
ranges from 20 to 70 years [1]. Cases have been pub lished
in which the dis ease oc curred in a 6-year-old child [24] and 
an 8-year-old child [25] or older. MMN is 2.7 times more
com mon in men than in women [26].

Ae ti ol ogy

MMN is cur rently thought to be an au to im mune dis ease
due to the pres ence of anti-GM, i.e., anti-ganglioside an ti -
bod ies, in most pa tients. The im mune or i gin of the dis ease
is also sup ported by a pos i tive clin i cal re sponse to treat -
ment with in tra ve nous im mu no glob u lin and histological
find ings of nerve bi opsy – perivascular in fil tra tion of lym -
pho cytes [27]. Antiganglioside GM1 is ex cep tion ally
abun dant in mo tor nerve my elin com pared to sen sory
nerve fibres [26]. A pos i tive anti-GM1 an ti body test is
likely to ex plain the clin i cal course of MMN, namely, mo -
tor nerve dam age and pre served sen sory func tion. Al -
though MMN was pre vi ously thought to be caused by neu -
ral demyelination, stud ies have shown that anti-GM1 an ti -
bod ies dis rupt the func tion of so dium and po tas sium chan -
nels in the isth mus of Ranvier, thereby dis rupt ing con duc -
tion in mo tor neu rons [26]. Ar ti cles have been pub lished
de scrib ing the iat ro genic man i fes ta tion of MMN: the dis -
ease oc curred af ter immunotherapeutic treat ment of
Crohn’s dis ease [28, 29], rheu ma toid ar thri tis [30], pso ri a -
sis [31, 32] with tu mour ne cro sis fac tor-al pha (TNFa) in -
hib i tor infliximab. Af ter dis con tinu a tion of the drugs, the
mo tor func tions of the limbs par tially or com pletely re -
cover within 1 year.

Clin i cal fea tures

The dis ease usu ally man i fests as sub acute dis tal asym met ric
mus cle weak ness of the limbs (mostly hands, but pos si bly
also legs) with out sen sory dis tur bances. Pa tients may com -
plain of uni lat eral weak ness of the mus cles of the wrist, fin -
gers, fore arm, and foot [26]. Fre quent mus cle spasms
(cramps), fasciculations, tin gling sen sa tions or even pain can 
also be both er some. These symp toms can be ex ac er bated by
cold in up to 83% of cases [28], al though they are less pro -
nounced com pared to mo tor dys func tion. It has been ob -
served that symp toms more of ten prog ress in the non- dom i -
nant hand, and cramps and fasciculations oc cur ring in up to
40% of cases may cause hand mus cle hy per tro phy [28]. Im -
pair ment of mo tor func tion usu ally pro gresses and af fects
other limbs. Cra nial nerves or re spi ra tory mus cles are usu -
ally not in volved [33]. Dur ing the neu ro log i cal ex am i na tion, 
MMN- spe cific signs of dam age to the lower mo tor neu rons
can be ob served: in ad di tion to de creased strength and pre -
served sen sory func tion, weak ened deep ten don re flexes
may also be de tected, but not al ways [34]. The ab sence of
signs of up per mo tor neu ron dam age – in creased ten don re -
flexes, spasticity – helps to dif fer en ti ate it from ALS [26].

Di ag nos tics

Di ag nos tic cri te ria, ac cord ing to the lat est (2010) guide lines
of the Eu ro pean Fed er a tion of Neu ro log i cal So ci et ies and
the Pe riph eral Nerve So ci ety [20], are based on the two fol -
low ing main cri te ria: slowly pro gres sive fo cal and asym -
met ric limb weak ness, in other words, im pair ment of the
func tion of more than two mo tor nerves for more than a
month. If symp toms are found in only one nerve, the di ag no -
sis is only sus pected. In ad di tion, no sen sory dis or ders
should be found on ob jec tive ex am i na tion, ex cept for a pos -
si ble im paired sen sa tion of slight vi bra tion in the legs. The
di ag no sis is ruled out if there are up per mo tor neu ron and
prom i nent bul bar symp toms, if sen sory symp toms are not
lim ited to a mild loss of vi bra tion sen sa tion in the legs, or if
there is wide spread sym met ri cal weak ness in the first weeks.
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Fig. 3. Vagus nerve mea sure ments in the pa tient with multifocal mo tor neu rop a thy (MMN) in the pre sented clin i cal case

Ab bre vi a tions: IJV – in ter nal jug u lar vein, CCA – com mon ca rotid ar tery. Cir cled – vagus nerve. On the right – the left vagus nerve, on
the left – the right vagus nerve.



Other, aux il iary clin i cal cri te ria can also help in es tab -
lish ing the di ag no sis: the hands are most af fected, weak -
ened or ab sent ten don re flexes in the af fected limbs, in tact
cra nial nerves, spasms and fasciculations in the af fected
limb. In ad di tion, an achiev able re sponse (ob served re lief
of dis abil ity or in crease in mus cle strength) dur ing the ad -
min is tra tion of immunomodulatory treat ment with in tra -
ve nous im mu no glob u lin in con junc tion with anti-GM1 an -
ti bod ies, a pos i tive MRI, or cerebrospinal fluid test also
help in con firm ing the di ag no sis.

Di ag nos tic cri te ria

1. Clin i cal: must meet both pri mary cri te ria and none of
the ex clu sion cri te ria.

2. Neurophysiological: re li able or prob a ble con duc tion
block (CB) in at least one nerve (Ta ble 2).

3. Sup port ive: anti-GM1 an ti bod ies found, pos i tive MRI,
cerebrospinal fluid test re sults, pos i tive re sponse to
treat ment.

4. Pos si ble cat e go ries: con firmed di ag no sis of MMN or
prob a ble di ag no sis of MMN.

Guide lines for di ag nos tic tests

1. All pa tients sus pected of hav ing this con di tion should
un dergo an ob jec tive ex am i na tion and neurophysio -
logical electrodiagnostic tests.

2. In se lected pa tients, lab o ra tory tests for an ti bod ies to
ganglioside GM1, MRI im ag ing of the brachial plexus,
and cerebrospinal fluid should be con sid ered.

3. In in di vid ual cases, pos si ble ad di tional tests to de tect or 
rule out other dis eases may be con sid ered.

Ad di tional cri te ria sup port ing the di ag no sis

1. In creased lev els of IgM anti-ganglioside GM1 an ti bod -
ies.

2. Lab o ra tory find ings: in creased pro tein level in
cerebro spinal fluid (<1g/L).

3. In creased sig nal in ten sity on T2 MRI se quence, which
is char ac ter is tic of a wide spread in flam ma tory re ac tion
of the nerves of the brachial plexus.

4. Ob jec tively ob served re lief of clin i cal symp toms af ter
ad min is tra tion of in tra ve nous im mu no glob u lin.

DIF FER EN TIAL DI AG NO SES

Amyotrophic Lat eral Scle ro sis

Al though both dis eases, ALS and MMN, ini tially man i fest
with sim i lar mo tor symp toms, dis ease pro gres sion is
slower in the lat ter. The most sig nif i cant dif fer ence is that in 
the case of ALS, in con trast to the MMN, the cen tral (up per) 
motoneuron as well as the re spi ra tory and cra nial nerves are 
af fected [26]. Mus cle weak ness in MMN oc curs in ar eas
innervated by spe cific mo tor nerves, rather than in the en -

tire myotome at once, which is more com mon in ALS.
Mus cle at ro phy and fasciculations are also more com mon
in ALS. ENMG shows typ i cal con duc tion blocks along
with demyelination, while in the case of ALS, con duc tion
in mo tor and sen sory fibres is nor mal, but fi bril la tions can
be de tected in arm and leg mus cles along with large ac tion
po ten tials of mo tor units (in creased am pli tude and du ra -
tion) [35]. Transcranial mag netic stim u la tion can also help
ob jec tively in ves ti gate cen tral mo tor neu ron dam age.

Cases have also been de scribed where ul tra sound ex -
am i na tion of pe riph eral nerves has helped dis tin guish ALS 
from chronic au to im mune neuropathies [11]. The inhomo -
geneous, asym met ric nerve cross-sec tions vis i ble in our
case study al lowed us to sus pect an au to im mune in flam -
ma tory pro cess and thus dis tin guish mo tor neuro pathic
dis ease from ALS.

It is im por tant to dis tin guish MMN from ALS be cause
the for mer has a rel a tively good re sponse to treat ment (in -
tra ve nous im mu no glob u lin) and a better prog no sis.

Pro gres sive Mus cu lar At ro phy

One form of ALS, pro gres sive mus cle at ro phy (PMA), af -
fects only the pe riph eral (lower) motoneuron [36, 37]. This 
form of ALS is more dif fi cult to dis tin guish from MMN
be cause it does not have the cen tral mo tor neu ron le sions
char ac ter is tic of the clas si cal ALS form, al though post-
 mor tem data show ALS-like (but not clin i cally ev i dent) le -
sions [38]. As the mech a nism of the dis ease is sim i lar to
ALS, typ i cal changes (mus cle denervation in 88% of pa -
tients, as well as motoneuron con duc tion dis or ders) are ob -
served on ENMG ex am i na tion [39], which helps to dis tin -
guish PMA from MMN.
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Ta ble 2. Electrophysiological cri te ria for con duc tion block [20]

1. Def i nite mo tor CB*

Neg a tive peak CMAP area re duc tion on prox i mal vs. dis tal
stim u la tion of at least 50% what ever the nerve seg ment
length (me dian, ul nar, and peroneal). Neg a tive peak CMAP
am pli tude on stim u la tion of the dis tal part of the seg ment
with mo tor CB must be >20% of the lower limit of nor mal
and >1 mV and in crease of prox i mal to dis tal neg a tive peak
CMAP du ra tion must be £30%

2. Prob a ble mo tor CB*

Neg a tive peak CMAP area re duc tion of at least 30% over
a long seg ment (e.g., wrist to el bow or el bow to axilla) of an
up per limb nerve with in crease of prox i mal to dis tal neg a tive 
peak CMAP du ra tion £30%

OR

Neg a tive peak CMAP area re duc tion of at least 50% (same
as def i nite) with an in crease of prox i mal to dis tal neg a tive
peak CMAP du ra tion >30%

3. Nor mal sen sory nerve con duc tion in up per limb
 segments with CB (see ex clu sion cri te ria)

CB – con duc tion block; CMAP – com pound mus cle ac tion po -
ten tial.
*Ev i dence for CB must be found at sites dis tinct from com mon
en trap ment or com pres sion syn dromes.



Chronic In flam ma tory Demyelinating
Polyradiculoneuropathy

Chronic In flam ma tory Demyelinating Polyradiculoneu -
ropathy (CIDP) usu ally pres ents with chronic sym met ri cal
mus cle weak ness, more com monly af fect ing the legs than
the arms, as well as hyporeflexia, and with sen sory dis tur -
bances (un like MMN). Dif fer en tial di ag no sis can be com -
pli cated by the fact that some times CIDP can man i fest only 
with mo tor symp toms. In ad di tion, con duc tion block can
be de tected in ENMG in both dis eases. As for the cerebro -
spinal fluid ex am i na tion, both CIDP and MMN show an
in crease in pro tein with out an in crease in cell count. In
con trast to MMN, anti-GM1 an ti bod ies are usu ally ab sent
in CIDP. Pa tients with CIDP are ef fec tively treated with
corticosteroids and plasmapheresis [34]. One of the rare
vari ants of CIDP, multifocal ac quired demyelinating sen -
sory and mo tor neu rop a thy af fect ing in di vid ual nerves,
may re sem ble MMN, but the pres ence of prom i nent sen -
sory dis tur bances and neurophysiological stud ies help dis -
tin guish this dis ease from MMN [26, 34].

He red i tary Neu rop a thy with Li a bil ity to Pres sure
Palsies

He red i tary Neu rop a thy with Li a bil ity to Pres sure Pal sies
(HNPP) is man i fested by asym met ric weak ness of mus cles 
innervated by var i ous nerves and con duc tion blocks de -
tected by ENMG ex am i na tion. In con trast to MMN, these
blocks ap pear at typ i cal sites of nerve com pres sion (i.e.,
the me dian nerve in the car pal tun nel or the ul nar nerve at
the el bow). In ad di tion, un like MMN, sen sory symp toms
also oc cur. The dis ease is in her ited in an autosomal dom i -
nant pat tern – sim i lar cases of ten oc cur in the fam ily. If the
dis ease is sus pected, ap pro pri ate ge netic tests are avail able
(search ing for PMP-22 gene de le tion) [26, 34].

Spi nal Mus cu lar At ro phy, type IV

Spi nal mus cu lar at ro phies (SMA) are a group of he red i tary
dis eases char ac ter ized by de gen er a tion of pe riph eral
(lower) mo tor neu rons, lead ing to pro gres sive mus cle
weak ness and at ro phy. Cell death is caused by the SMN
pro tein de fi ciency de vel oped due to the SMN1 gene mu ta -
tion, which can only be par tially com pen sated by the SMN2
gene prod uct. The more cop ies of this gene vari ant, the later
and lesser the symp toms of the dis ease. In the case of
type IV, slowly pro gres sive mus cle weak ness, at ro phy, and
de for mi ties oc cur around the age of 35. EMG ex am i na tion
shows signs char ac ter is tic of mus cle denervation (ab nor -
mal spon ta ne ous ac tiv ity: fi bril la tions, fascicula tions, pos i -
tive sharp waves). Se rum creatine kinase may be nor mal or
el e vated. The di ag no sis is based on the SMN1 gene de le -
tion/mu ta tion de tected by mo lec u lar ge netic test ing [35].

Treat ment

Treat ment op tions for pa tients with multifocal mo tor neu -
rop a thy are cur rently lim ited. Un like some sim i lar poly -

neuropathies, corticosteroids or plasmapheresis have not
been proven ef fec tive in this dis ease, but there is ev i dence
of their po ten tial harm [33]. Cur rently, the most ef fec tive
known drug is in tra ve nous im mu no glob u lin (IVIg) [40].
The stan dard dose is 0.4 g/kg/d for 5 days, the to tal dose is
2 g/kg. More than 3 out of 4 pa tients re spond pos i tively to
IVIg ad min is tra tion, but only 1 out of 5 achieve long-term
re mis sion, and the rest re quire pe ri odic in fu sions. Ad min -
is tra tion of IVIg has been proven to in crease mus cle
strength, which is the most im por tant cause of dis abil ity in
MMN [26]. No as so ci a tion was found be tween treat ment,
anti- ganglioside GM1 an ti bod ies, and ENMG test re sults
[41]. Treat ment with al ter na tive drugs (i.e., cyclo phospha -
mide, rituximab) may also be ap pro pri ate for IVIg-re sis -
tant cases, but their ben e fits are still con tro ver sial [42].

Prog no sis

The prog no sis for multifocal mo tor neu rop a thy is gen er -
ally pos i tive. About 4 out of 5 pa tients have a pos i tive re -
sponse to treat ment with in tra ve nous im mu no glob u lin;
1 out of 5 achieve long-term re mis sion, other pa tients re -
quire re peated IVIg in fu sions. Treated pa tients main tain
their abil ity to work; in one study last ing about 5 years,
94% of pa tients did not lose their job [43]. With out treat -
ment, slow de te ri o ra tion of mo tor func tion with mus cle at -
ro phy in the last stages is pre dicted, and spon ta ne ous re -
mis sion is not ex pected.

CON CLU SION

In the ar ti cle, we dis cussed the clin i cal case of a 71-year- old
fe male pa tient who pre sented to the LSMUL KK Neu rol -
ogy de part ment in May 2018 due to a year-long pain in the
loins, hips, and right leg weak ness. The pa tient no ticed that
the mus cles of the legs, arms, and torso (ex cept for the face)
were twitch ing and that stom ach mus cles be gan to tighten.
Body mus cle twitches, ac cord ing to the pa tient, had be come 
more fre quent and wide spread, due to which daily fa tigue
in creased. These com plaints had been dis turb ing the pa tient 
for about a year. In the last 2 years, the pa tient was treated
3 times in the LSMUL KK Neu rol ogy De part ment where
her con di tion was ac tively mon i tored. Since the first visit,
the pa tient’s mus cle strength had de creased sig nif i cantly. In 
the prox i mal part of the right leg, mus cle strength de creased 
from 4 to 2 points, dorsiflexion from 4 to 0 points, and plan -
tar flexion from 4 to 1 point. Mus cle weak ness in the left leg
also pro gressed: prox i mal 2 points, dis tal 2 points.
Fasciculations ap peared in the mus cles of the shoul der gir -
dle, the strength of the hands de creased to 4 points, and at ro -
phy of the thumb mus cles of both hands de vel oped.

Ac cord ing to the guide lines of the Eu ro pean Fed er a tion 
of Neu ro log i cal So ci et ies and the So ci ety of Pe riph eral
Nerves re viewed in the lit er a ture [20], the clin i cal course of 
this pa tient’s dis ease meets 2 main clin i cal cri te ria: firstly,
she de vel oped a slowly pro gres sive fo cal and asym met ric
limb weak ness, which was man i fested by more than two
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mo tor nerve dysfunctions last ing for more than a month.
Also, nei ther the data of the ob jec tive ex am i na tion, nor the
re sults of the ENMG and TMS tests showed signs of dam -
age to the sen sory and up per mo tor neu rons. Dur ing the
3 years of the dis ease, the pa tient did not de velop bul bar
symp toms, which helped to rule out the di ag no sis of ALS.

An ul tra sound ex am i na tion of the vagus nerve was also
per formed on this pa tient in the LSMUL KK Neu rol ogy
De part ment. As some stud ies show, in pa tients with MMN
there is an in crease in the cross-sec tional area of pe riph eral
nerves [18, 19], as well as an in crease in the cross-sec tional 
area of the vagus nerve [12]. Since the pa tient’s ul tra sound
re sults showed that the cross-sec tional area of the vagus
nerve was sig nif i cantly larger than it should be, this helped
to sus pect the di ag no sis of MMN and con duct fur ther re -
search in this di rec tion.

Other, aux il iary clin i cal cri te ria also helped to es tab lish
the di ag no sis of MMN: un de tect able ten don re flexes in the
af fected limbs, in tact cra nial nerves, spasms and fascicu la -
tions in the af fected limb. Also, an achiev able re sponse (ob -
served re lief of dis abil ity or in crease in mus cle strength)
when ad min is ter ing immunomodulatory treat ment with in -
tra ve nous im mu no glob u lin helped prove the di ag no sis of
MMN. Af ter the pa tient was given a 5-day in tra ve nous
course of hu man im mu no glob u lin, her con di tion im proved
sig nif i cantly. Un til then, the pa tient hardly walked and used 
a wheel chair. Af ter the pre scribed treat ment, the pa tient
was able to stand up in de pend ently and walk with a walker.
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DAUGIAÞIDININË MOTORINË NEUROPATIJA.
KLINIKINIS ATVEJIS IR LITERATÛROS APÞVALGA

Santrauka

Dau gia þi di ni në mo to ri në neu ro pa ti ja diag no zuo ja ma esant cha -
rak te rin giems kli ni ki niams po þy miams, ku rie pa rem ti elek tro -
neu ro miog ra fi jos ty ri mo re zul ta tais ir ki tø pa na ðiø li gø at me ti -
mu. Tam tik rais at ve jais, li gai pro gre suo jant, rei ka lin gas pa cien -
to ste bë ji mas, ka dan gi simp to mai daþ nai bû din gi ir ðo ni nei
amiot ro fi nei skle ro zei, lë ti nei uþ de gi mi nei de mie li ni zuo jan èiai
po li neu ro pa ti jai, spi na li nei rau me nø at ro fi jai ar ki toms li goms.

Mes pri sta to me kli ni ki ná at ve já: apie 71 me tø pa cien të at vy ko á 
Lie tu vos svei ka tos moks lø uni ver si te to li go ni nës Kau no kli ni kos
Neu ro lo gi jos am bu la to ri jos sky riø dël me tus trun kan èio skaus mo
strë no se, klu buo se ir at si ra du sio de ði nës ko jos sil pnu mo. Po at lik -
tø ty ri mø, il gai tru ku sio ste bë ji mo, at me tus ki tas li gas, pa cien tei
nu sta ty ta ne ti pi nës ei gos veiks min gai in tra ve ni niu imu nog lo bu li -
nu gy dy ta dau gia þi di ni nës mo to ri nës neu ro pa ti jos for ma.

Rak ta þo dþiai: dau gia þi di ni në mo to ri në neu ro pa ti ja, DMN,
mo to ri ka, elek tro neu ro miog ra fi ja, ðo ni në amiot ro fi në skle ro zë.

Gauta: Priimta spaudai:
2022 12 15 2023 01 02

 223

Multifocal Mo tor Neu rop a thy. A Clin i cal Case and Lit er a ture Re view

https://doi.org/10.1016/j.clinph.2017.06.104
https://doi.org/10.1002/mus.26412
https://doi.org/10.1002/mus.26412
https://doi.org/10.1212/WNL.0b013e3181f0738e
https://doi.org/10.1212/WNL.0b013e3181f0738e
https://doi.org/10.1111/ped.13331
https://doi.org/10.1016/j.braindev.2019.08.013
https://pubmed.ncbi.nlm.nih.gov/32119411/
https://doi.org/10.1016/j.jocn.2012.02.011
https://doi.org/10.1016/j.jocn.2012.02.011
https://doi.org/10.1136/jnnp-2019-321532
https://doi.org/10.1016/j.jns.2015.01.003
https://doi.org/10.1016/j.jns.2015.01.003
https://doi.org/10.1016/j.lpm.2017.10.021
https://doi.org/10.1007/s10067-013-2419-8
https://doi.org/10.1097/NRL.0000000000000132
https://doi.org/10.1212/01.wnl.0000277697.55288.d0
https://doi.org/10.1212/01.wnl.0000277697.55288.d0
https://doi.org/10.2147/NDT.S39592
https://doi.org/10.2147/NDT.S39592
https://doi.org/10.1212/WNL.0b013e3181c1dea3
https://doi.org/10.1212/WNL.0b013e3181c1dea3
https://doi.org/10.1002/mus.21565
https://doi.org/10.1212/01.WNL.0000058901.75728.4E
https://doi.org/10.1212/01.WNL.0000058901.75728.4E
https://doi.org/10.1007/s00415-008-0813-y
https://doi.org/10.1007/s00415-008-0813-y
https://doi.org/10.1212/WNL.0b013e31824de293
https://doi.org/10.1212/WNL.0b013e31824de293
https://doi.org/10.1136/jnnp.2007.121756
https://doi.org/10.1111/j.1529-8027.2010.00270.x
https://doi.org/10.1111/j.1529-8027.2010.00270.x

