CASE REPORT

KAZUISTIKA

Stiff-person Syndrome Associated with
Myotonic Dystrophy Type 2 — a Case Report

Stiff-person syndrom sdruzeny
s myotonickou dystrofii 2. typu — kazuistika

Abstract

Stiff-person syndrome (SPS) is manifested by increased tone of the trunk muscles that gra-
dually spreads to the limbs. The mechanism underlying this muscle hypertonia involves
derangement of the inhibitory action of y-aminobutyric acid (GABA) at cortical and spinal
levels with subsequent continuous motor unit activity. A co-contraction mechanism with
a board-like abdomen and painful lumbar hyperlordosis plays an important role. Symptoma-
tic treatment involves drugs that enhance inhibition (baclofen and benzodiazepines). Cau-
sal treatment focuses on immunosuppression (corticosteroids, intravenously administered
immunoglobulins, and plasmapheresis). A combination of SPS and another genetic disease
has not yet been described. We describe a case study of a 46-year-old man with gradual
development of severe SPS whose electromyography (EMG) showed continuous motor unit
activity as well as several myotonic discharges. Genetic testing was indicative of myotonic
dystrophy type 2 (DM2).

Souhrn

Stiff-person syndrom (SPS) se manifestuje zvysenym napétim trupového svalstva, které se
postupné Sifi na koncetiny. Mechanizmus, ktery je podkladem svalové hypertonie, se sklada
z poruchy inhibi¢ni aktivity kyseliny gama-aminomaselné (GABA) na kortikdIni a spindini
urovni s naslednou kontinudlni aktivitou motorickych jednotek. Ddlezitou Ulohu ma kokon-
trakce, ktera se projevuje prknovitym bfichem a bolestivou lumbdlini hyperlordézou. Symp-
tomatickou lécbu tvori Iéky podporuijici inhibici (baklofen a benzodiazepiny). Kauzalni 1é¢ba
je zamérena na imunosupresi (kortikoidy, intravendzni podani imunoglobulinu a plazmafer-
éza). Kombinace SPS a jiné geneticky podminéné nemoci nebyla dosud popséana. Autofi
prezentuji kazuistiku 46letého muZze s postupnym rozvojem tézkého SPS. Pfi EMG vySetfeni
byla nalezena jak kontinudIni aktivita motorickych jednotek, tak i nékolik myotonickych
vyboju. Genetické vysetfeni svédcilo pro myotonickou dystrofii typ 2 (DM2).

Used abbreviations
anti-GAD anti-Glutamic Acid Decarboxylase

BAEP Brainstem Auditory Evoked Potentials

DM2 Myotonic dystrophy type 2

GABA y-AminoButyric acid

EMG ElectroMyoGraphy

MUP Motor Unit Potentials

PERM Progressive Encephalomyelitis with Rigidity and Myoclonus
SPS Stiff-person Syndrome
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Introduction

Stiff-person syndrome (SPS) is a rarely
occurring and gradually progressive disor-
der of the central nervous system. It is cli-
nically manifested by marked stiffness of
the axial muscles that spreads to the limbs
and by superimposed stimulus-sensitive
spasms [1]. The spasms lead to a sudden
increase of muscle stiffness and are pro-
voked by voluntary movement, emotio-
nal triggers, tactile stimuli, and especially
by auditory stimuli. The spasms are asso-
ciated with attacks of pain, accentuation
of dyspnoea, and stridor; they can even
lead to luxation or fractures. Abdominal
wall muscles exhibit board-like rigidity,
and co-contraction of the paravertebral
muscles leads to accentuation of lumbar
lordosis and induction of lower back pain.
The spasms are usually accompanied by
paroxysmal dysautonomia — sweating,
mydriasis, tachypnea, and tachycardia,
as well as arterial hypertension — and also
by anxiety. In more severe forms of SPS,
oculomotor disorders with horizontal di-
plopia [2] and dysphagia, as well as uri-
nary bladder dysfunction [3] can develop.
Anti-glutamic acid decarboxylase antibo-

dies (anti-GAD65) that lead to GABAer-
gic synapse impairment in the brain and
spine, are present in 60-80% of patients
with SPS. A paraneoplastic syndrome is
identified in about 5%, and in such cases,
the presence of antibodies against amphi-
physin or gephyrin is sought. Electromyo-
graphic findings of continuous activity of
normal motor unit potentials (MUP) pre-
sent at rest and independent of passive
joint motion (such activity is not increased
through flexion, extension, or variable
speed), have diagnostic significance [4].
SPS is associated with other autoimmune
disorders, including nervous system disor-
ders (myasthenia gravis and cerebellar
ataxia), as well as with diabetes mellitus
type 1 or lupus erythematosus [5]. Con-
current presence of SPS and genetic myo-
pathies is rare, and occurrence of SPS in
association with myotonic dystrophy has
not yet been described.

Case report

A 45-year-old man was admitted to
a neurology clinic due to a 2-month his-
tory of progressive muscle stiffness,
muscle aches, oculomotor dysfunction,

convergent strabismus, diplopia, urinary
bladder dysfunction (an indwelling ca-
theter had been inserted prior to admi-
ssion), and painful spasms accompanied
by vegetative symptoms. He was unable
to walk for the last three weeks, and he
was unable to sit in a wheelchair because
of the spasms during the week preceding
admission.

The patient was followed for mild
bronchial asthma and allergies (to pollen,
mites and plastic) from 10 years of age.
He worked as an analyst. First, he deve-
loped slight stiffness of the abdominal
muscles and lower limbs, followed by uri-
nary retention. Gradually, he developed
spasmodic attacks and his gait worse-
ned. Subsequently, he developed swea-
ting and diplopia of the left eye.

On admission, he had marked hyperto-
nia in the muscles of the lower limbs and
trunk, board-like abdomen, and lumbar
hyperlordosis with pain, and he was una-
ble to move the left eyeball fully to the
left without developing diplopia. The ton-
gue was poorly mobile and markedly stiff.
The patient was examined while lying su-
pine. During the examination, he exhi-
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Fig. 1. Left rectus abdominis muscle - 21 MUP (Motor Unit Potentials) analysed in MultiMUP programme.
Histogram MUP: Mean All MUP: 309.7 uV, 5.98 usec, 2.9 phases, 2.8 turns, polyphasic 5%.
Cesk Slov Neurol N 2014; 77/110(1): 104-108 105




STIFF-PERSON SYNDROME ASSOCIATED WITH MYOTONIC DYSTROPHY TYPE 2 — A CASE REPORT

A

Fig. 2. Left tibialis anterior muscle — mechanical irritation of muscle membrane (move of needle electrode) with

high-voltage potential with subsequent myotonic discharge.

bited attacks of muscular hypertonia,
accompanied by anxiety, sweating, tachy-
cardia, and mydriasis.

He had elevated levels of creatine ki-
nase — 6.6 pkat/L, while the normal levels
are up to 3.9 pkat/L — and lactate dehyd-
rogenase — 5.69 pkat/L, while the normal
levels are 1.67-3.17 pkat/L.

Computed tomography scan of the
chest, ultrasound of the abdomen, and
magnetic resonance imaging of the brain
and cervical spine were normal. Urologi-
cal examination revealed urinary retention
associated with urinary bladder dysfunc-
tion (slightly hyposensitive bladder with
normal capacity). Dysphagia was confir-
med, manifested as significantly prolon-
ged oral preparatory and oral transport
phases. Swallowing liquids required con-
siderable effort. Cardiac examination re-
vealed only an insignificant atrial sep-
tum aneurysm, with a 15mm excursion
into the left atrium (on echocardiogra-
phy). Serum anti-GADG5 level was below
5 U/mL; amphiphysin antibodies were
not found. The patient’s cerebrospinal
fluid was normal without any evidence of
anti-GAD antibodies.

On EMG, motor and sensitive neu-
rography was within normal limits.
An examination using a concentric ne-
edle electrode revealed continuous motor
unit activity in the paravertebral, rectus
abdominis, and vastus lateralis muscles.
An analysis of the motor unit potentials
(using MultiMUP programme) disclosed
motor unit potentials that were mildly
lower and shorter than normal (Fig. 1). In-
frequent myotonic discharges were de-
tected in the first dorsal interosseus and
anterior tibial muscles (Fig. 2).

Next, genetic testing was performed; it
revealed expansion in the zinc finger pro-
tein 9 gene on the 3rd chromosome, thus
providing evidence of myotonic dystrophy
type 2.

Muscle biopsy (of the right vastus late-
ralis muscle) revealed only minimal mor-
phological changes in the muscle tissue
(that, however, was compatible with the
diagnosis of myotonic dystrophy type 2) -
only a few angular atrophic fibers were
present.

Treatment with baclofen (100 mg) and
tetrazepam (75 mgq) resulted in partial
alleviation of spasms and only a small re-

duction of board-like rigidity of the trunk
muscles. Therefore, we administered
4.5 g of intravenous methylprednisolone.
Within several days, the patient was able
to stand up and move around, his diplo-
pia resolved and 14 days later the indwe-
lling catheter was removed. He was star-
ted on azathioprine (50 mg twice daily)
and was discharged home with predni-
sone (10 mg daily) and baclofen (75 mg).
However, after two months, he develo-
ped muscle stiffness, spasmodic attacks,
and urinary retention that required cathe-
terization. He was readmitted and was
given 5 g of intravenous methylpredni-
solone. He exhibited a considerable — yet
only a partial — regression of the signs and
symptoms. Subsequently, he was given
30 g of intravenous immunoglobulins,
leading to a complete remission of the
signs and symptoms. At the present time,
the patient is stable on prednisone (20
mg) and baclofen (10-10-25 mg). Every
six weeks, intravenous immunoglobulin
(30 g per session) is administered.

We have searched for myotonic dys-
trophy type 2 in the patient’s family and
have found reliable data related to his fa-
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Tab. 1. SPS — diagnostic criteria [1].

Core diagnostic criteria

Supplementary diagnostic criteria

Associated clinical features

a) Positive

e stiffness and rigidity in axial muscles-
abnormal axial posture
e stimulus-sensitive spasms

* electromyographic evidence of continu-
ous motor unit activity

b) Negative

* absent brainstem, pyramidal, extrapy-
ramidal and lower motor neuron signs

* no sphincter disturbance

* no sensory disturbance

* absence of chronic pain syndrome

° no cognitive impairment

e stiffness and rigidity in proximal limb
muscles

* resolution of stiffness and rigidity with
intravenous benzodiazepines

* EMG evidence of abnormal exterocep-
tive reflexes

* serum anti-GAD antibodies
* non-habituating startle response
* non-habituating head retraction reflex

* oculomotor signs
* paroxysmal dysautonomia
* paroxysmal fear

ther; he had muscle stiffness and expe-
rienced difficulty walking after the age of
50. Genetic testing was not conducted.

Discussion

In 1956, Moersch and Woltman presen-
ted a series of 14 patients (10 men and
four women), collected over a period of
32 years, who exhibited fluctuating rigi-
dity, spasms, and gait disturbances wi-
thout evidence of an extrapyramidal or
pyramidal disorder. The condition was
called “stiff man syndrome” and later
renamed SPS or Moersch-Woltman syn-
drome [6]. Traditional SPS is one of
a spectrum of related disorders — stiff
limb syndrome, jerking SPS, and progre-
ssive encephalomyelitis with rigidity and
myoclonus (PERM). To make the dia-
gnosis of SPS, electromyographic findings
of continuous activity of normal MUP are
required, in addition to clinical symptoms
including muscle stiffness and spasms [1].
Core and supplementary diagnostic cri-
teria, as well as associated clinical fea-
tures are summarized in Tab. 1. Our pa-

tient fulfilled all the core positive and
negative criteria. Auditory stimulation (in
the form of clicking sounds) used to eli-
cit brainstem auditory evoked potentials
(BAEP) had to be interrupted after a few
seconds, and repeated attempts to re-
sume the study failed to make the patient
tolerate the stimulation. Of the supple-
mentary diagnostic criteria, he did not
have anti-GAD65 antibodies in the blood
or cerebrospinal fluid. Not only SPS but
also a broad spectrum of autoimmune di-
seases with anti-GAD65 — cerebellar ata-
xia, idiopathic limbic encephalitis, diabe-
tes mellitus type 1 — is associated with
high levels of anti-GAD65 [7]. Our pa-
tient had marked oculomotor signs and
symptoms with fluctuating reduction of
eyeball (especially the left eyeball) move-
ment towards the left and diplopia, quite
severe paroxysmal autonomic dysfunction
and marked episodes of anxiety. During
the course of the disease, the patient also
developed urinary bladder dysfunction
consisting of detrusor sphincter dyssyner-
gia and reduced bladder capacity.

Muscle stiffness and the presence of
spasms are the two core motor symptoms
of SPS. Muscle rigidity is characterized by
increased tone and stiffness. It develops
gradually and initially affects the muscles
of the trunk; subsequently, it spreads to
the lower and upper limbs. It is charac-
terized by permanent co-contraction of
agonists and antagonists, which mani-
fests as board-like rigidity of the abdomi-
nal wall and the back muscles and as lum-
bar hyperlordosis. The rigidity is followed
by episodic muscle spasms that develop
suddenly and are triggered by auditory
and tactile stimuli or emotional instability.
Episodic spasms are a frequent cause of
falls in patients who are still able to am-
bulate [1,8,9]. Our patient developed rigi-
dity of the trunk and lower limb muscles
over several months. Therefore, he was
unable to stand or sit in a wheelchair and
was only able to lie in a supine position.
He did not have any signs and symptoms
of an extrapyramidal or pyramidal disor-
der. The less common signs and symptoms
exhibited by the patient included the ocu-
lomotor dysfunction and fluctuating con-
vergent strabismus. From the onset of the
disease, the patient had urinary bladder
dysfunction consisting of detrusor hyper-
function and low bladder capacity. As the
rigidity spread to the bulbar area and the
neck muscles, the patient developed dys-
phagia, mainly when eating solids. A fo-
cused assessment (Daniel’s test) showed
prolonged oral transport phase and rigid
muscles, especially the tongue muscles.
The patient’s dysphagia resolved after he
was started on corticosteroids.

Continuous activity at rest is an impor-
tant diagnostic finding — this is a case of
a normally shaped MUP. Co-contraction
is another characteristic feature — an an-
tagonist is activated during movement
in one direction, resulting in cessation of
the movement and stiffening of segmen-
tal mobility. At the same time, the co-con-
traction mechanism leads to maintenance
of muscle hypertonia in the antagonist
groups. However, in SPS, spontaneous
pathological activity — fibrillation, fasci-
culation, myokymia, and neuromyotonic
or myotonic discharges — do not deve-
lop [2,10,11]. We ascertained that our pa-
tient had continuous activity of the motor
units in the trunk and lower limb muscles.
At the same time, we identified several
myotonic discharges in the thigh muscles.

Cesk Slov Neurol N 2014; 77/110(1): 104-108
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Therefore, we requested genetic testing,
and this confirmed myotonic dystrophy
type 2. Subsequent muscle biopsy revea-
led only slight dystrophic changes consis-
tent with myotonic dystrophy type 2.
Myotonic dystrophy type 2 (DM2) is
a dominantly inherited multisystem disor-
der, characterized by progressive proxi-
mal weakness, myotonia, cataracts and
cardiac abnormalities. In patients with
DM2, there is an increased frequency of
autoimmune diseases and serum autoan-
tibodies compared to patients with adult
onset DM1 [12]. In patients with DM2,
there is a relative frequency of abnor-
mally elevated laboratory values (grea-
ter than by 50%) on several immunolo-
gical tests. In addition, serum levels of
IgG were low in 75% of all patients with
DM2 who were tested, and absolute lym-
phocyte counts were low in 54% [13].
Our patient had no cataract or cardiac
abnormalities; however, his handgrip re-
lease was moderately slow, the tongue
was stiff and narrow, and some slowing
of upper lid movement on downward
gaze was noted. His EMG detected se-
veral myotonic discharges and MUPs of
moderate duration with an amplitude
lower than normal. Creatine kinase and
lactate dehydrogenase levels were repea-
tedly elevated, IgG levels were always in
the normal range, and absolute lympho-
cyte counts were at the lower limit or just
below it: 0.78 x 10%1 (0.8-4.0).
Symptomatic treatment of SPS con-
sists of benzodiazepines and baclofen
(administered orally as well as intrathe-
cally). Corticosteroid therapy was found
to be effective in patients with autoan-
tibody production. However, administ-
ration of intravenous immunoglobulins
appears to be the most successful the-
rapy [1,2]. The treatment of our patient

first involved administration of baclofen
100mg orally in combination with tetra-
zepam. As far as muscle hypertonia was
concerned, the patient only partially re-
sponded to the therapy. Therefore, we
administered 5g of intravenous methyl-
prednisolone, followed by a maintenance
dose of prednisone and initiated azathio-
prine therapy. Despite this treatment, the
patient had a relapse 2.5 months later.
Because of muscle hypertonia and pain,
he was unable to walk and was able to
sit in a wheelchair for only short periods
of time; his spasms were severe. For that
reason, we administered another bolus
of intravenous methylprednisolone (59)
and this markedly improved his condi-
tion. Because of persisting signs and sym-
ptoms (muscle hypertonia, urinary ur-
gency, and slow walking as well as slow
speech), we administered 30g of intra-
venous immunoglobulins. The patient’s
condition resolved almost completely.
He was able to run, and his urinary pro-
blems disappeared. Currently, the patient
is stable on the following medication re-
gimen — 20mg of prednisone, 45mg of
baclofen, and 30g of intravenous immu-
noglobulins every six weeks.

Conclusion

Myotonic dystrophy type 2 is associated
with a production of autoantibodies, the
presence of autoreactive T-cells, and an
increased frequency of autoimmune di-
seases. SPS has primarily an autoimmune
etiology and is characterized by gra-
dual development of muscle stiffness of
the axial muscles subsequently spread-
ing to the limbs, and by spasms. In our
patient, myotonic dystrophy type 2 was
diagnosed on the basis of electrophysio-
logy (reduced duration and amplitude of
MUPs and the presence of myotonic dis-

charges) and genetic testing. Diagnosis of
SPS was based on the presence of clini-
cal and EMG findings that are characteris-
tic of the disease. DM2 probably affected
the clinical manifestations of the patient’s
SPS. SPS was successfully treated with im-
munosuppression (prednisone), intrave-
nous immunoglobulins and baclofen.
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