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raves’ disease as a first autoimmune manifestation of
 stiff person syndrome

ne maladie de Basedow comme première manifestation auto-
mmune d’un syndrome de l’homme raide

. Introduction

Stiff person syndrome (SPS) is a disabling and rare autoim-
une neurological disorder characterized by progressive rigidity

nd paroxysmal painful spasms involving the truncal and proximal
imb muscles. This syndrome can be associated with other autoim-

une endocrinopathies such as diabetes mellitus or thyroiditis.
ere, we report a rare case of a patient presenting with SPS and

ype 1 diabetes mellitus (T1DM) that appeared a few years after
raves’disease (GD).

. Case report

A 51-year-old Caucasian woman was admitted to the depart-
ent of neurology for gait disturbance. She had a thyroidectomy

ve years ago. At the time of surgery, no neurological evalua-
ion was performed. She was treated for diabetes mellitus for six

onths. Symptoms of stasiphobia (fear to stand erect) and baso-
hobia (morbid fear of standing or walking) started after a serious
all two years earlier. Later, she progressively developed rigidity,
nlargement of the base of support and episodic painful spasms
f her legs, resulting in considerable difficulty in standing up and
alking. Initial evaluation, made in another institution 18 months

arlier, consisted in lumbar puncture, spinal cord and brain mag-
etic resonance imaging, dopamine transporter SPECT imaging and
lectroneuromyography (EMG). All investigations were unremark-
ble. Nevertheless, the walking disorder and the falls got worse.
n admission, she was almost unable to walk without aid. Fur-

hermore, she presented a stiff “robotic” gait, proximal paraparesia,
eg rigidity, bilateral extensor plantar response and hyperreflexia
f lower limbs. Routine biological testing, thyroid function tests,
ntinuclear antibody and rheumatoid factor were normal as well
s serologic testing for Lyme disease, syphilis, HIV and viral hep-
titis B and C. Glycosylated haemoglobin (HbA1c) level was 8.3%.
utoimmune laboratory tests revealed elevated serum antibodies

Abs) level to glutamic acid decarboxylase 65 kD isoform (GAD65)
> 171 U/mL; normal < 23 ; enzyme linked immunosorbent assay
Elisa) test). The EMG  recordings revealed continuous motor unit
ctivity in the medial gastrocnemius and vastus medialis as well as
n the paraspinal muscles. Cerebrospinal fluid (CSF) examination
evealed unmatched oligoclonal bands and the presence of GAD65-
Please cite this article in press as: Servais T, et al. Graves’ disease as a
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b and GAD 67 kD isoform (GAD67) Ab (90 U/mL and 66 U/mL
espectively; normal < 5.0 ; Elisa test) with intrathecal synthesis of
b-specific IgG (index 9.9, based on formula from Saiz et al. [1]). The
araneoplastic Ab panel was negative in serum. There was no sign
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of neoplasm on positron emission tomography imaging. A diagnosis
of SPS was  made on this basis.

Given the uncontrolled diabetes, the patient was  referred to
the department of endocrinology and diabetes. At that time, she
was treated with oral anti-diabetic drugs (metformin 700 mg  three
times/day and gliclazide 60 mg/day). She had remained obese for
years with a body mass index of 32 kg/m2 but had lost 21 kg dur-
ing the last two years. A HbA1c level of 6.2% fifteen months earlier
was the first evidence of prediabetes. On admission, homeostatic
model assessment (HOMA) demonstrated insulin deficiency with
a beta cell function at 27.6% of normal and an insulin resistance
value of 1.27. The auto-Ab to protein tyrosine phosphatase-related
islet antigen 2 (IA-2) and the anti-islet cell Ab were strongly
positive, respectively at 12.7 UI/mL (normal < 1.4 ) and 1/3200 (nor-
mal  < 1/12). The anti-insulin auto-Abs were negative. A diagnosis
of latent autoimmune diabetes of the adult (LADA) associated
with an autoimmune SPS was  made. The current treatment was
discontinued and replaced by a basal-prandial insulin therapy
regimen. Patient past history revealed a thyroidectomy that was
performed after a third relapse of GD. Hyperthyroidism started
fifteen years ago. At that time, thyroid stimulating immunoglob-
ulin (TSI) was  positive. Our assessment showed that autoimmune
Abs including TSI, anti-gastric parietal cell, anti-intrinsic factor,
anti-21-hydroxylase, anti-transglutaminase, and anti-gliadin Abs
were all negative. Only the anti-thyroid peroxidase (TPO) and
anti-thyroglobulin Abs were strongly positive at 45.2 UI/mL (nor-
mal  < 5.6 ) and 21.1 UI/mL (normal < 4.1 ), respectively. Adrenal
function was normal.

Six months later, HbA1c level was  6.5% and thyroid function
tests were normal on 175 �g L-thyroxin daily. In the meantime,
the patient started oral diazepam and intravenous immunoglobulin
therapy (2 g/kg, every six weeks), which significantly improved her
mobility.

3. Discussion

We describe here the case of a SPS associated with LADA and GD,
the latter preceding the onset of other diseases by fifteen years. A
common autoimmune pathogenic process can be suspected.

Moersch and Woltman are the first who described the formerly
called stiff-man syndrome in 1956 [2]. The prevalence of SPS is
not well known but is estimated in one publication at approxi-
mately 1/1,250,000 [3]. This rare disorder predominantly affects
women and the median age at onset is 40 years [4]. The classical
presentation is characterized by progressive muscle stiffness and
rigidity with superimposed episodic painful spasms involving the
truncal and proximal limb muscles [3]. Symptoms are exacerbated
 first autoimmune manifestation of a stiff person syndrome. Ann

by external stimuli like loud noise [5]. The patients end up walk-
ing slowly with a wide-based gait and tend to fall. Subsequently,
they develop specific phobia such as agoraphobia, stasiphobia or
basophobia [3,4].
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The pathogenesis of SPS is not yet fully understood but it is
hought to be an immune-mediated movement disorder. Indeed,
0% of the SPS are associated with high GAD-Ab titers in serum
nd CSF [6]. In this case, the demonstration of specific intrathecal
ynthesis of Ab-specific IgG and the presence of GAD67-Ab in the
SF strongly support that the neurological syndrome is related to
AD autoimmunity [7]. GAD is an enzyme expressed in the cen-

ral nervous system (CNS) and islet cells of the pancreas, which
ntervenes in gamma-amino-butyric acid (GABA) synthesis, a major
nhibitory neurotransmitter [5,8,9]. Even if GAD-Ab appears not to
e pathogenic, the decreased inhibition of the CNS via GABA-ergic
eurons produces a characteristic continuous motor unit activ-

ty with the simultaneous contraction of agonist and antagonist
uscles at rest [5,9]. The EMG  showed these electrophysiological

allmarks in our patient.
Patients with T1DM also present elevated serum GAD65-Ab iso-

orm titers but the values are up to 100 fold higher in case of the
eurological disorder [4,9]. About 40% of SPS are associated with
1DM [4]. Conversely, only few patients with T1DM develop SPS.
n a series of 99 SPS patients, McKeon et al. showed that T1DM pre-
eded SPS diagnosis for years in more than two out of three cases.
urthermore, that proportion was higher when other islet auto-Abs
ere present [4]. Interestingly, our patient developed neurologi-

al symptoms related to GAD autoimmunity one year before the
iagnosis of diabetes.

SPS can also be associated with other autoimmune disor-
ers such as autoimmune thyroiditis, GD, pernicious anaemia,
itiligo and Addison’s disease [4,5,9]. However, there are few cases
eported in literature associating SPS and GD [10,11]. The asso-
iation of SPS, T1DM and thyroiditis was reported in one case
ut no positive Abs supported the diagnosis of thyroiditis [12].
cKeon et al. found autoimmune thyroid disease in 35% of GAD65-

b seropositive patients [4]. Unfortunately, they did not mention
he kind of thyroid disease and the timing between SPS and thy-
oid disorder occurrence. We  only found two cases associating
D and SPS. One had long-standing musculoskeletal complaints
efore GD onset and was ultimately diagnosed with SPS [10]. The
ther had signs and symptoms of hyperthyroidism a few months
efore stiffness [11]. In both cases, hyperthyroidism was  poorly
ontrolled until SPS was treated with immunosuppressive therapy
nd none required thyroidectomy. In our patient, the diagnosis of
D was made in another institution on the basis of acute hyperthy-

oidism, goiter, exophthalmia and high TSI titers. The three relapses
f hyperthyroidism after antithyroid agent withdrawal and the
equirement of curative thyroidectomy also support the diagno-
is [13]. Anaesthesia and surgery for GD were uneventful in our
atient.

This brings us to the peculiar situation of patients with SPS
ho will undergo surgery. Given the rarity of the neurological dis-

rder, there is little experience regarding anaesthesia in patients
ith SPS. An increased risk of postoperative hypotonia after general

naesthesia has been highlighted when using volatile anaesthetics
nd neuromuscular blocking drugs [14,15]. However, contradictory
ata have been observed by other authors who 5reported unevent-
ul procedures [16] and the safety of total intravenous anaesthesia
17,18]. It has also been suggested that the prolonged hypotonia
ollowing general anaesthesia is not induced by neuromuscular
lockade but could result from the interaction between SPS medi-
ations (such as baclofen or diazepam) and volatile agents, owing
o their effects on GABA receptors [19] . Although no anaesthetic
Please cite this article in press as: Servais T, et al. Graves’ disease as a
Endocrinol (Paris) (2019), https://doi.org/10.1016/j.ando.2019.01.002

gent or method is contraindicated, extreme caution should be used
n patients with SPS treated with baclofen or diazepam in the pre-
perative period. The use of minimal paralytics is desirable as much
s possible along with a close neuromuscular monitoring. Finally,
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it should be noted that exacerbation of SPS can be triggered by
surgery, making continued maintenance therapy of SPS necessary
during pre- and postoperative periods.

The association of T1DM and autoimmune thyroid disease is suf-
ficient to diagnose autoimmune polyendocrine syndrome type 2
(APS-2) [20,21]. Because SPS is an autoimmune disease that can
be associated with other autoimmune disorders, it would make
sense to consider SPS as a component of APS-2 and screen other
autoimmune disorders belonging to APS-2 in patients with SPS.
However, apart from anti-GAD, anti-IA-2, anti-islet, anti-TPO and
anti-thyroglobulin Abs, other organ-specific auto-Abs were nega-
tive in our patient at the time of the assessment.

4. Conclusion

In conclusion, we describe the first APS-2 associating T1DM, GD
and SPS. Moreover, a latency period of fifteen years between GD and
SPS occurrence has never been reported. Clinicians should be aware
of a diagnosis of SPS in patients affected by autoimmune endocrine
disorders combined with unusual neurologic symptoms.

Consent

Informed consent was given by the patient before submitting
this case report.
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