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Phenotypic Spectrum, Diagnostic Challenges, and Clinical
Outcomes in Stiff Person Syndrome: A Single-Center Case Series
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Abstract

Introduction: Stiff-Person Syndrome (SPS) is a rare autoimmune neurological disorder
characterized by progressive muscle rigidity and painful spasms, primarily affecting axial
and proximal musculature. Its diagnosis can be challenging due to clinical overlap with
other neurological conditions such as spasticity, dystonia, or functional movement disor-
ders. The detection of antibodies against glutamic acid decarboxylase (anti-GAD) is a key
biomarker that supports diagnosis. Methods: Two clinical cases of patients with mani-
festations consistent with classic SPS are described, and were evaluated in a specialized
neurology service. Both patients underwent detailed clinical assessment, complementary
studies, and serum testing for anti-GAD antibodies. Results: Both patients presented
with progressive rigidity and fluctuating muscle spasms, predominantly involving axial
musculature. After an extensive diagnostic workup, elevated anti-GAD antibody titers
were documented in both cases, confirming the diagnosis of classic SPS. Treatment with
medications enhancing GABAergic neurotransmission was associated with significant clin-
ical improvement, evidenced by reduced rigidity and the decreased frequency of spasms.
Conclusions: These cases highlight the importance of considering SPS in the differen-
tial diagnosis of progressive rigidity syndromes. Identification of anti-GAD antibodies
is essential for diagnostic confirmation, and treatment that aims to enhance GABAergic
neurotransmission can significantly improve symptoms and patient functionality.
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tral motor inhibition, primarily associated with dysfunction of inhibitory neurotransmission
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mediated by gamma-aminobutyric acid (GABA) [2]. Clinically, SPS manifests with persis-
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the criteria proposed by Dalakas, which include: (I) stiffness involving axial and limb mus-
cles, particularly the thoracolumbar and abdominal regions; (II) painful spasms triggered by
unexpected sensory or emotional stimuli; (III) continuous motor unit activity demonstrated
by electromyography; (IV) absence of alternative neurological disorders explaining the
clinical presentation; (V) positive serological markers, most commonly anti-GAD65 or anti-
amphiphysin antibodies; and (VI) clinical improvement following benzodiazepine therapy.
The condition is most commonly associated with autoantibodies against glutamic acid
decarboxylase 65 (GADG65), although antibodies targeting amphiphysin, glycine receptor,
and other synaptic proteins have also been described [3].

Because of its low prevalence, clinical heterogeneity, and overlap with other neu-
rological disorders—including spasticity, dystonia, functional movement disorders, and
myelopathies—the diagnosis of SPS is often significantly delayed. This diagnostic delay
may contribute to progressive motor impairment, increased disability, and substantial
deterioration in patients” quality of life [4].

In this context, early recognition of clinical manifestations and identification of
immunological biomarkers are essential for establishing the diagnosis and guiding
timely treatment.

° Case 1

A 32-year-old Caucasian male was evaluated in an outpatient setting with a history
of epilepsy and hypothyroidism under treatment, presenting with a 5-year history of
progressive clinical symptoms consisting of rigidity in the left lower limb, limiting initiation
and maintenance of gait, associated with paroxysmal episodes of sustained, painful, and
involuntary muscle contractions. The condition progressed to involve bilateral lower limb
rigidity, with involuntary muscle contractions extending from the lumbar region to the
lower extremities, triggered by auditory, tactile, thermal stimuli, and stressful situations.

The patient reported frequent falls, dysautonomic symptoms including diaphoresis,
and mood changes described as emotional lability, depressed affect, and excessive worry.
On neurological examination, increased muscle tone was observed along with hypertrophy
of the lumbar paravertebral muscles and hyperlordosis, associated with reduced range
of motion. Gait assessment revealed a widened base of support, en bloc movement, and
impaired turning (Figures 1A and 2A).

Figure 1. Comparative image of lumbar hyperlordosis due to sustained contraction of the lumbar
musculature. (A) Case 1. (B) Case 2.
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Figure 2. (A) Case 1: Rigidity due to contraction of the agonist and antagonist muscles of the lower
extremities leading to postural instability. (B) Case 2: Foot deformity in both feet.

Paraclinical studies, including thyroid profile, vitamin B12, B1 immunoassay, and total
CPK automated enzymatic method, were within normal limits. Serum testing for anti-
amphiphysin antibodies was negative, while GAD antibodies (GAD-Abs) were positive
at titers of 93.04 U/mL. Neurophysiological studies demonstrated spontaneous activity
characterized by large, polyphasic motor unit potentials, without electrical silence at
rest. During voluntary activation, increased amplitude and polyphasic motor units were
identified. Neuroimaging studies, including brain and whole neuroaxis MRI, showed no
structural abnormalities.

Pharmacological therapy was initiated with a GABA agonist (clonazepam 1 mg orally
every 8 h), and clinical improvement was observed within 24 h of treatment initiation.

° Case 2

A 69-year-old caucuses female was evaluated outpatient setting, presented with a
7-year history of progressive symptomes, initially characterized by increased muscle tone
and distal-predominant mobility limitation in the right lower limb. Six months later, symp-
toms progressed to the contralateral lower limb, resulting in impaired gait maintenance
and frequent falls. Additionally, she developed paroxysmal episodes of painful muscle
contractions involving the abdominal, paravertebral, and lower limb muscles.

Approximately three years after symptom onset, the patient developed functional
impairment affecting basic activities such as walking and bathing independently, with a
Barthel Index score of 65. She received treatment with muscle relaxants (baclofen, 10 mg
every 8 h) and GABAergic agents (gabapentin, 300 mg every 12 h), and lamotrigine, 100 mg
every 12 h, was added during the last year due to suspected seizure activity. However,
symptoms persisted, along with fear of leaving home related to her condition.

On physical examination, increased muscle tone was observed, associated with re-
duced muscle trophism in the lower limbs, lumbar hyperlordosis, and deformity of the
plantar arch and metatarsals of the right foot (Figures 1B and 2B). Paraclinical studies,
including thyroid profile, vitamin B12, B1, immunoassay folic acid, and creatine kinase
levels (automated enzymatic method), were within normal limits. Serum testing revealed
positive GAD antibodies (GAD-Abs) at 98.81 U/mL, while anti-amphiphysin antibodies
were negative.

Neurophysiological studies have demonstrated high-frequency polyphasic motor unit
potentials in the absence of voluntary activity and without evidence of electrical silence.
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Myotonic discharges were identified in the right vastus lateralis, brachioradialis, and biceps
muscles. During voluntary activation, polyphasic motor units with increased amplitude
were observed. Neuroimaging studies, including brain and whole neuroaxis MRI, showed
no structural lesions.

A therapeutic trial with the GABA agonist clonazepam, 0.5 mg orally every 12 h,
combined with baclofen, 10 mg every 8 h, was initiated, resulting in a gradual improvement
in lumbar pain and progressive overall symptom improvement.

Table 1 presents a summary of the Dalakas criteria used to establish the diagnosis of
stiff-person syndrome (SPS) in cases 1 and 2.

Table 1. Dalakas diagnostic criteria.

Dalakas Case 1 Case 2

Rigidity in axial muscles, mainly involving the paraspinal, abdominal, and

thoracolumbar muscles, leading to a fixed deformity (hyperlordosis) " *
Superimposed painful spasms triggered by unexpected noises, emotional N .

stress, or tactile stimuli

Confirmation of continuous motor unit activity in agonist and antagonist N .
muscles on electromyography

Confirmation of continuous motor unit activity in agonist and antagonist Absent Absent
muscles on electromyography

.Posmve serology fF)r GADS65 (or amphlphys'lr}) autoantibodies, assessed by + GAD 65 + GAD 65
immunocytochemistry, Western blot, or radioimmunoassay

Clinical response to diazepam +Clonazepam + Clonazepam

2. Discussion

Stiff-Person Syndrome (SPS) refers to a rare (orphan) disease that has gained increasing
recognition in recent years [4], although its diagnosis is still frequently overlooked due to
limited awareness of this entity. Its main clinical features include rigidity of the limbs, axial
and abdominal muscles and intense, painful spasms exacerbated by tactile, auditory or
emotional stimuli, along with gait disturbances secondary to these core symptoms [5].

The etiology of SPS remains unknown; however, GAD antibodies (GAD-Abs)—
directed against an enzyme that is rate-limiting in the synthesis of GABA, a key inhibitory
neurotransmitter—play a fundamental role in its pathophysiology. These antibodies are
also implicated in other conditions such as epilepsy, ataxia, and limbic encephalitis, as
well as in endocrine disorders including type 1 diabetes mellitus, hypothyroidism, perni-
cious anemia, and vitiligo. These conditions may precede the onset of SPS symptoms by
up to two years, as observed in our patient, who had a history of epilepsy and hypothy-
roidism [4,6].

SPS spectrum disorders can be classified according to the distribution of rigidity, the
presence of associated neurological manifestations, the presence or absence of GAD-Abs
and other antibodies, and the presence of underlying neoplasms [7,8]. The most commonly
recognized phenotype is classic SPS, in which muscle spasms and rigidity predominantly
involve axial and limb muscles, particularly the lower extremities. Continuous contraction
of agonist and antagonist muscles underlies paraspinal muscle rigidity, which may lead
to the characteristic lumbar hyperlordosis seen in this condition, as well as to muscle
hypertrophy and gait disturbances [9,10].

SPS typically presents between the third and sixth decades of life and has an estimated
prevalence of 1-2 cases per million [11], with women being more frequently affected than
men at a ratio of 2:1 [12]. In adults, the median time from symptom onset to diagnosis is
approximately 6.2 years [13].

https://doi.org/10.3390 /neurolint18080143
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The most commonly recognized phenotype is classic SPS, in which muscle spasms and
rigidity predominantly involve axial and limb muscles, especially the lower extremities [10].
Continuous contraction of agonist and antagonist muscles explains the rigidity of
paraspinal muscles, which can result in characteristic lumbar hyperlordosis, muscle hyper-
trophy, and subsequent gait impairment [9].

Although SPS is characterized by paroxysmal muscle contractions that are typically
axial and symmetric, up to 30% of patients may exhibit asymmetric involvement of the
hands and feet, with postures including foot dorsiflexion, extension, and slight abduction
of the contralateral leg [14]. Cases of foot deformities have been reported in phenotypes
such as SPS with cerebellar features and have been associated with delayed diagnosis and
a more complex disease course with difficult functional recovery [12].

In addition to motor symptoms, it is important to recognize psychiatric manifestations,
which occur in a large proportion of patients with SPS and significantly impact quality of life
and prognosis. In a series of 239 patients with SPS, the prevalence of associated psychiatric
conditions was reported as follows: anxiety in 56%, depression in 45%, and agoraphobia in
24% [15], Management of these symptoms is challenging, as there is evidence that serotonin
and norepinephrine reuptake inhibitors—commonly used for anxiety and depression—may
worsen SPS symptoms [11], making psychotherapy a fundamental component of treatment.

Dysautonomic symptoms during episodes of muscle contraction are not uncommon
and may include hypertension, tachycardia, hyperthermia, and diaphoresis. In the case of
our male patient, painful muscle spasms were accompanied by diaphoresis [16].

Table 2 outlines the clinical manifestations of stiff-person syndrome (SPS) observed in
the present case report.

Table 2. Physical examination findings in patients with SPS.

Symptoms Case 1 Case 2
Increased tone in axial/truncal muscle groups + +
Increased tone in the legs (symmetric or asymmetric) + +
Igi()t;rzzlizzfszgth in upper and lower limbs (except in advanced stages + Advanced stage
Possible hyperreflexia, without plantar extension + +
Normal sensory function and coordination + +
Lumbar spine hyperlordosis (resulting from contraction of abdominal . N
and paraspinal muscles)
“Wooden” sensation on muscle palpation due to spasms + +
Slow, wide-based, and cautious gait + Barthel scale 65 points
Intact cognitive function + +
Normal sphincter function + +

When establishing the diagnosis with Dalakas criteria, it is important to consider
GAD-ADs titers, since, as previously mentioned, they may be present in other disorders;
however, in SPS, anti-GAD levels are typically 50 times higher than average, whereas
in type 1 diabetes mellitus and hypothyroidism they increase approximately 10-fold [7].
Radioimmunoassay is the most sensitive and specific method for detecting anti-GAD
antibodies, with a sensitivity of 96% and a specificity of 95% [9].

The presence of anti-GAD antibodies is not required for the diagnosis of stiff-person
spectrum disorder. Nevertheless, case—control cohort studies have reported that serum
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anti-GAD titers >1000 U/mL, as measured by ELISA, exhibit a sensitivity of 98% and
specificity of approximately 50% for the classical phenotype [4].

Paraneoplastic variants are uncommon, accounting for less than 10% of all patients
with SPS. Anti-amphiphysin antibodies are the most frequently identified in these cases.
However, a small proportion—between 4% and 6%—of patients with GAD-Abs-positive
SPS may have associated malignancies, including thymoma, breast, thyroid, kidney, and
colon cancer [2].

In electrodiagnostic studies, the expected EMG findings in SPS include motor unit
potential with normal configuration and firing rates without evidence of denervation. How-
ever, the persistence of motor unit potentials at rest, together with inappropriate activation
of antagonist muscles due to failure of inhibitory reflex mechanisms, results in continuous
motor activity characterized by high-frequency discharges known as “continuous motor
unit activity” [17].

In some cases reported in the literature, EMG findings have shown intermittent
biphasic contractions at rest without clear demonstration of co-contraction of agonist
and antagonist muscles. Additionally, decreased recruitment of motor units and reflex
hyperexcitability of spinal motor neurons have been observed. These findings may be
related to dysfunction in interneuronal circuits, which are thought to use GABA as a
neurotransmitter, particularly involving inhibitory spinal interneuronal circuits [18,19].

Pathological spontaneous activity such as fibrillation potentials, fasciculations,
myokymia, and neuromyotonic or myotonic discharges is not a typical finding in SPS.
However, cases have been reported in which conditions such as myotonic dystrophy and
SPS coexist, possibly due to the shared autoimmune origin of both diseases [20].

Regarding treatment, given the rarity of stiff-person syndrome (SPS), there are cur-
rently no randomized controlled trials comparing different therapeutic strategies. Symp-
tomatic management with benzodiazepines is considered the first-line option with favorable
responses reported in 78-100% of patients. However, side effects such as somnolence often
limit tolerability, so treatment is typically initiated at low doses with gradual titration [2]. In
refractory cases of SPS, clonidine has demonstrated clinical benefit in several case reports.
Neuropharmacological evidence suggests that x2-adrenergic stimulation may suppress
spinal reflex activity and promote muscle relaxation, thereby contributing to symptomatic
improvement [21].

Immunomodulatory therapies have been proposed for patients who fail to achieve
adequate symptomatic control. However, initiation of these treatments should not be
unduly delayed, given the progressive nature of SPS. Intravenous immunoglobulin (IVIg)
remains the treatment supported by the highest level of evidence in SPS, whereas rituximab
is increasingly used in refractory disease despite the absence of large randomized controlled
trials. More recently, FcRn-targeting therapies such as efgartigimod have emerged as
promising therapeutic alternatives, although evidence is currently limited to mechanistic
studies and early clinical experience [13,22].

Management decisions are based primarily on individual case reports. To date, treat-
ment is based on four main pillars: suppression of the autoimmune process through
immunotherapy; symptomatic control of rigidity and spasms; management of mood disor-
ders in conjunction with psychiatry when present; treatment of the underlying cause in
paraneoplastic SPS; and, importantly, supportive rehabilitation [9].

Up to 35.2% of patients with stiff-person syndrome (SPS) may develop respiratory
symptoms. Patients with involvement of more than five body regions have a significantly
higher risk of acute crisis-related respiratory failure, which may progress to ventilatory
failure. Therefore, early immunomodulatory therapy should be considered in patients at
risk [23].
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SPS is a chronic condition that significantly affects patients” quality of life, impacting
not only physical functioning, but also social functioning, often forcing patients to withdraw
from social and professional activities. Psychiatric symptoms, which are highly prevalent
in individuals with SPS, further reduce quality-of-life scores. This was demonstrated in
a study of 24 SPS patients assessed using the Short Form Health Survey (SF-36), which
confirmed this strong correlation [24].

In neurological practice, one or two cases may be encountered throughout an entire
career [25]. In this report, two patients with SPS, presenting typical clinical features and
positive GAD-Abs, were identified within a one-year period, making this description
particularly noteworthy:.

This underscores the importance of recognizing this rare syndrome, which affects a
small proportion of the population but has devastating consequences for patients and their
families. Early diagnosis and timely treatment improve prognosis and quality of life.

3. Conclusions

Stiff-Person Syndrome (SPS) remains an uncommon but potentially disabling autoim-
mune neurological disorder whose diagnosis is frequently delayed because of its clinical
overlap with spasticity, dystonia, functional movement disorders, and other causes of pro-
gressive rigidity. The present cases underscore the importance of maintaining a high index
of suspicion in patients presenting with progressive axial or lower-limb rigidity, stimulus-
sensitive painful spasms, lumbar hyperlordosis, and gait impairment, particularly when
routine neuroimaging and laboratory investigations are unrevealing. Recognition of these
characteristic clinical features, together with early application of the Dalakas diagnostic
criteria, may substantially shorten the diagnostic pathway.

Our findings further support the value of combining careful neurological examination
with targeted neurophysiological and serological investigations. Continuous motor unit ac-
tivity on electromyography and the detection of anti-GAD antibodies remain key diagnostic
indicators that can facilitate early confirmation of SPS and reduce the risk of misdiagnosis.
Importantly, the presence of psychiatric manifestations, including anxiety, depression, and
maladaptive behavioral responses to chronic disability, should be systematically assessed,
as these symptoms may represent an integral component of the disease spectrum and
significantly affect quality of life.

From a therapeutic perspective, early initiation of GABA-enhancing agents, such as
clonazepam and baclofen, may provide substantial symptomatic benefit and prevent pro-
gressive functional deterioration. Prompt treatment may also reduce the risk of secondary
musculoskeletal complications, including fixed postural abnormalities and orthopedic
deformities resulting from chronic muscle rigidity and recurrent spasms. Although both
patients achieved satisfactory clinical control with symptomatic therapy alone, treatment
strategies should be individualized according to disease severity, functional impairment,
antibody profile, and response to first-line agents, with immunomodulatory therapies
reserved for refractory or progressive cases.

Taken together, these cases highlight three practical principles for clinical practice:
(i) early recognition of the characteristic triad of rigidity, painful stimulus-triggered spasms,
and exaggerated startle responses; (ii) prompt confirmation through electromyographic
and immunological testing; and (iii) timely initiation of targeted therapy aimed at restoring
inhibitory GABAergic function. Adoption of this approach may facilitate earlier diagno-
sis, improve functional outcomes, and ultimately reduce long-term disability in patients
with SPS.
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4. Limitations

This study has several limitations. First, the small number of patients, inherent to the
case series design, limits the generalizability of the findings. Second, the observational
nature of the study precludes establishing causal relationships between therapeutic inter-
ventions and the observed clinical improvement. Finally, the lack of long-term follow-up
restricts the evaluation of sustained therapeutic response and disease progression.

Despite these limitations, the presented cases highlight the importance of considering
Stiff-Person Syndrome in the differential diagnosis of progressive rigidity syndromes and
underscore the diagnostic value of anti-GAD antibodies, as well as the favorable response
to treatments aimed at enhancing GABAergic neurotransmission.

Author Contributions: Conceptualization, M.-LE., A.C.-R., M.-L.,, M.A.-C. and A.-F.; methodology,
A.-F, A.C-R. and N.B.N,; formal analysis, M.-LE., A.C.-R. and M.-L.; investigation, M.-L.E., M.A.-C.,
M.-L. and A.-F; resources: writing—original draft preparation, M.-LE., A.C.-R., A.-F. and M.-L.;
writing—review and editing, A.C.-R., M.A.-C. and A.-E; supervision, ].C.R.,, L.F. and N.B.N. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of “Comite de ética en investigacién de la Fun-
dacién del Caribe para la investigacion biomedical- FUNDACION BIOS, protocol code 2024055874,
approval record CEI-BIOS-46, approval date: 24 March 2026, for studies involving humans.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Written informed consent was obtained from the patient(s) to publish this paper.

Data Availability Statement: The datasets generated and/or analyzed during the current study
are not publicly available due to patient privacy and ethical considerations. As this work involves
clinical case data with a risk of participant identification, no additional data can be shared beyond
those presented in the manuscript. Access to further information is restricted in accordance with
institutional ethical requirements and the informed consent obtained from the participants.

Acknowledgments: The authors sincerely thank the patients and their families for their willingness
to participate and for granting permission to share their clinical information, thereby making this case
report possible. We are also deeply grateful to the faculty members and mentors whose expertise,
guidance, and continuous support were invaluable throughout the development of this manuscript.
Their contributions greatly enriched the scientific rigor and quality of this work.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

GABA y-aminobutyric acid
SPS Stiff person spectrum
EMG Electromyography

Anti-GAD  Glutamic acid decarboxylase antibodies
GAD-Abs  Glutamic acid decarboxylase antibodies

1. Moersch, EP.; Woltman, H.W. Progressive fluctuating muscular rigidity and spasm (“stiff-man” syndrome); report of a case and
some observations in 13 other cases. Mayo Clin. Proc. 1956, 31, 421-427. [CrossRef]
2. Hadavi, S.; Noyce, A.].; David Leslie, R.; Giovannoni, G. Stiff person syndrome. Pract. Neurol. 2011, 11, 272-282. [CrossRef]

[PubMed]

https://doi.org/10.3390 /neurolint18080143


https://doi.org/10.1016/s0025-6196(26)01892-6
https://doi.org/10.1136/practneurol-2011-000071
https://www.ncbi.nlm.nih.gov/pubmed/21921002
https://doi.org/10.3390/neurolint18080143

Neurol. Int. 2026, 18, 143 90f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Ortiz, J.E; Ghani, M.R.; Morillo Cox, A.; Tambo, W.; Bashir, F.,; Wirth, M.; Moya, G. Stiff-Person Syndrome: A Treatment Update
and New Directions. Cureus 2020, 12, €11995. [CrossRef] [PubMed]

Buechner, S.; Florio, I.; Capone, L. Stiff Person Syndrome: A Rare Neurological Disorder, Heterogeneous in Clinical Presentation
and Not Easy to Treat. Case Rep. Neurol. Med. 2015, 2015, 278065. [CrossRef] [PubMed]

Bhatti, A.B.; Gazali, Z.A. Recent Advances and Review on Treatment of Stiff Person Syndrome in Adults and Pediatric Patients.
Cureus 2015, 7, e427. [CrossRef] [PubMed]

Vlad, B.; Wang, Y.; Newsome, S.D.; Balint, B. Stiff Person Spectrum Disorders—An Update and Outlook on Clinical, Pathophysio-
logical and Treatment Perspectives. Biomedicines 2023, 11, 2500. [CrossRef] [PubMed]

Gilli, G.; Akarsu, E.O.; Karly, N.; Okan, M.S; Erer, S. Glutamic acid decarboxylase antibody-related stiff person syndrome: Two
case reports of a child and an adult. Turk. J. Neurol. 2024, 30, 056-061. [CrossRef]

Gerschlager, W.; Schrag, A.; Brown, P. Quality of life in stiff-person syndrome. Mov. Disord. 2002, 17, 1064-1067. [CrossRef]
[PubMed]

Baizabal-Carvallo, J.F.; Alonso-Juarez, M. Stiff-Person Syndrome Spectrum Disorders. In Contemporary Clinical Neuroscience;
Springer Nature: London, UK, 2019; pp. 621-649.

Wang, Y.; Hu, C.; Aljarallah, S.; Reyes Mantilla, M.; Mukharesh, L.; Simpson, A.; Roy, S.; Harrison, K.; Shoemaker, T.; Comisac,
M.; et al. Expanding clinical profiles and prognostic markers in stiff person syndrome spectrum disorders. J. Neurol. 2024,
271,1861-1872. [PubMed]

Balint, B.; Bhatia, K.P. Stiff person syndrome and other immune-mediated movement disorders—New insights. Curr. Opin.
Neurol. 2016, 29, 496-506. [CrossRef] [PubMed]

Benavides, D.R.; Newsome, S.D. Serotonin-norepinephrine reuptake inhibitors may exacerbate stiff-person syndrome. Neurol.
Neuroimmunol. Neuroinflamm. 2016, 3, €281, Erratum in Neurol. Neuroimmunol. Neuroinflamm. 2016, 3, €295.

Dalakas, M.C. Stiff-person Syndrome and GAD Antibody-spectrum Disorders: GABAergic Neuronal Excitability, Inmunopatho-
genesis and Update on Antibody Therapies. Neurotherapeutics 2022, 19, 832-847. [CrossRef] [PubMed]

Nasri, A.; Gharbi, A.; Ouali, U.; Mrabet, S.; Souissi, A.; Jomli, R.; Gargouri, A.; Bendjebara, M.; Kacem, I.; Gouider, R. Psychiatric
Symptoms in Stiff-Person Syndrome: A Systematic Review and a Report of Two Cases. J. Acad. Consult.-Liaison Psychiatry 2023,
64, 183-191. [CrossRef] [PubMed]

Baizabal-Carvallo, J.E,; Jankovic, J. Stiff-person syndrome: Insights into a complex autoimmune disorder. J. Neurol. Neurosurg.
Psychiatry 2015, 86, 840-848. [PubMed]

Dade, M.; Berzero, G.; Izquierdo, C.; Giry, M.; Benazra, M.; Delattre, ].Y.; Psimaras, D.; Alentorn, A. Neurological syndromes
associated with anti-gad antibodies. Int. . Mol. Sci. 2020, 21, 3701. [CrossRef] [PubMed]

Rakocevic, G.; Floeter, M.K. Autoimmune stiff person syndrome and related myelopathies: Understanding of electrophysiological
and immunological processes. Muscle Nerve 2012, 45, 623-634. [CrossRef] [PubMed]

Lester, J.; Cojab, J.; Klériga, E. Stiff Person Syndrome and Acetylcholine Receptor Ganglionic Neuronal Antibodies. Case Rep.
Neurol. 2020, 12, 24-26. [CrossRef] [PubMed]

Floeter, M.K,; Valls-Sole, J.; Toro, C.; Jacobowitz, D.; Hallett, M. Physiologic studies of spinal inhibitory circuits in patients with
stiff-person syndrome. Neurology 1998, 51, 85-93. [CrossRef]

Ehler, E.; Kopal, A.; Mandysova, P,; Vojtisek, P.; Zamecnik, J. Stiff-person syndrome associated with myotonic dystrophy type
2—A case report. Ceska Slov. Neurol. Neurochir. 2014, 77, 104-108. [CrossRef]

Lima, S.M.; Rini, N.; Cali, A.; Brighina, F,; Di Stefano, V. Clonidine for the management of crises in stiff-person syndrome. J.
Neurol. 2025, 272, 485. [CrossRef] [PubMed]

Dalakas, M.C. A double-blind, placebo-controlled study of rituximab in patients with stiff person syndrome. Ann. Neurol. 2017,
82,271-277. [CrossRef] [PubMed]

Pimentel Maldonado, D.A.; Balshi, A.; Hu, C.; Fitzgerald, K.C.; Koshorek, J.; Reyes-Mantilla, M.I.; Obando, D.; Wang, Y.;
Newsome, S.D. Respiratory symptoms are common in stiff person syndrome spectrum disorders and are associated with number
of body regions involved. Eur. ]. Neurol. 2023, 30, 2498-2505. [CrossRef] [PubMed]

Meinck, H.M.; Thompson, P.D. Stiff man syndrome and related conditions. Mov. Disord. 2002, 17, 853-866. [CrossRef] [PubMed]
Chu, C.I; Hsueh, I.H.; Cheng, S.J. Stiff-person syndrome with cerebellar manifestations and foot deformities. Int. J. Gerontol. 2013,
7,177-178. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390 /neurolint18080143


https://doi.org/10.7759/cureus.11995
https://www.ncbi.nlm.nih.gov/pubmed/33437550
https://doi.org/10.1155/2015/278065
https://www.ncbi.nlm.nih.gov/pubmed/26106494
https://doi.org/10.7759/cureus.427
https://www.ncbi.nlm.nih.gov/pubmed/26848416
https://doi.org/10.3390/biomedicines11092500
https://www.ncbi.nlm.nih.gov/pubmed/37760941
https://doi.org/10.4274/tnd.2022.28159
https://doi.org/10.1002/mds.10235
https://www.ncbi.nlm.nih.gov/pubmed/12360560
https://www.ncbi.nlm.nih.gov/pubmed/38078976
https://doi.org/10.1097/wco.0000000000000351
https://www.ncbi.nlm.nih.gov/pubmed/27262149
https://doi.org/10.1007/s13311-022-01188-w
https://www.ncbi.nlm.nih.gov/pubmed/35084720
https://doi.org/10.1016/j.jaclp.2022.07.005
https://www.ncbi.nlm.nih.gov/pubmed/35940576
https://www.ncbi.nlm.nih.gov/pubmed/25511790
https://doi.org/10.3390/ijms21103701
https://www.ncbi.nlm.nih.gov/pubmed/32456344
https://doi.org/10.1002/mus.23234
https://www.ncbi.nlm.nih.gov/pubmed/22499087
https://doi.org/10.1159/000505229
https://www.ncbi.nlm.nih.gov/pubmed/32095128
https://doi.org/10.1212/wnl.51.1.85
https://doi.org/10.14735/amcsnn2014104
https://doi.org/10.1007/s00415-025-13226-6
https://www.ncbi.nlm.nih.gov/pubmed/40590997
https://doi.org/10.1002/ana.25002
https://www.ncbi.nlm.nih.gov/pubmed/28749549
https://doi.org/10.1111/ene.15825
https://www.ncbi.nlm.nih.gov/pubmed/37154293
https://doi.org/10.1002/mds.10279
https://www.ncbi.nlm.nih.gov/pubmed/12360534
https://doi.org/10.1016/j.ijge.2013.03.004
https://doi.org/10.3390/neurolint18080143

	Introduction 
	Discussion 
	Conclusions 
	Limitations 
	References

