
Fundamentals of
Stiff Person Syndrome (SPS)

Duarte Machado, MD
Chase Family Movement Disorders Center
Ayer Neuroscience Institute, Hartford Healthcare 

May 4, 2024



OBJECTIVES

I. Review the cause of/etiology of SPS

II. Describe clinical presentation & diagnostic criteria of SPS

III. Summarize the management options for SPS



ETIOLOGY/EPIDEMIOLOGY OF SPS



INTRODUCTION

• SPS is a rare immune-mediated neurological disorder 
characterized by:
• stiffness
• stimulus triggered painful muscle spasms of 

predominantly axial (trunk) and proximal limb muscles
• fixed deformity of spine

• Exact cause is unknown, but due impairment of an 
inhibitory neurotransmitter called gamma amino butyric 
acid (GABA) by auto-antibodies, and a reduction of brain 
GABA



• Muscles work in pairs - 
when one (agonist, 1) 
contracts, the other (2, 
antagonist) relaxes, and vice 
versa

• GABA is key in regulating 
this relaxation and without it, 
both muscles end up 
contracting

• When this happens, they 
lose ability to work together 
leading to a stalemate, or 
stiffness seen in SPS

ETIOLOGY 



• GABA is critical for maintaining muscle inhibition and is 
directly involved in regulating muscle tone

• In SPS, there is increased muscle activity from decreased 
inhibition due to various autoantibodies that impair 
production, transport, or release of GABA

• GABA is produced by an enzyme glutamic acid 
decarboxylase (GAD)

• GAD exists in 2 isoforms: GAD67 and GAD65 
• baseline production of GABA is regulated by GAD67 
• GAD65 provides additional GABA in response to surging 

demands for GABA as with physical and emotional stress, 
cold weather, and infection

CLASSIC PATHOPHYSIOLOGY



CLINICAL PRESENTATION AND 
DIAGNOSTIC CRITERIA OF SPSD



CLINICAL SUBTYPES

SPS is subdivided into several categories, based upon 
presence or absence of specific antibodies and other 
diseases, as well as clinical symptoms:

• SPS-plus (with epilepsy and dystonia)
• PERM (progressive encephalomyelitis with rigidity and myoclonus)
• Paraneoplastic variant SPS



• Episodic muscle spasms and truncal stiffness, which may 
result in a wide-based gait

• Rigidity/spasm of musculature of upper and lower 
extremities 

• Affected area has tight, rock-hard appearance and unique, 
board-like feel; palpation may provoke even more intense 
spasm

• May experience limitation in activities of daily living
• As truncal flexibility is lost, assistive devices (cane, walker, 

wheelchair) may eventually be required

CLINICAL SUBTYPES: Classic SPS



CLINICAL SUBTYPES: CLASSIC SPS

• Thoracic and abdominal co-contraction of musculature leads 
to exaggerated upright lumbar lordotic posture

• Superimposed episodic muscle spasm precipitated by 
sudden movement, noise, or emotional upset (anxiety, fear) 
is a sensitive & specific feature known as startle reflex

• triggered sudden myoclonic jerks may result in falls, 
followed by tonic activity

• Respiratory symptoms (35%) 
due to chest wall restriction 

• GI symptoms (32%) of 
difficulty swallowing, 
constipation, and 
nausea/vomiting



MOTOR AND NON-MOTOR SYMPTOMS



CLINICAL SUBTYPES

•  Partial SPS – 
• noted in 10 to 15 % of patients
• likely due to local inter-neuronitis, in which there is 

selective dysfunction of spinal interneurons 
• most common form is stiff-limb syndrome (SLS), in 

which there is marked difficulty with ambulation due to 
stiffness and lack of mobility affecting one limb, 
generally a leg 

• other forms include stiff-trunk syndrome (STS) with 
abdominal or chest wall muscle involvement, causing 
severe painful spasms 



CLINICAL SUBTYPES

•  Cerebellar variant SPS – 
• cerebellar symptoms are superimposed on stiffness 

resulting in prominent gait imbalance called ataxia
• primarily older men who present with dizziness and 

double vision

• SPS with myoclonus – 
• (‘jerking-man syndrome’), associated with antibodies to 

glycine receptor, now synonymous with Progressive 
Encephalomyelitis with Rigidity and Myoclonus (PERM)

• SPS with epilepsy and dystonia  – 
• associated with seizures



CLINICAL SUBTYPES

•  Paraneoplastic SPS variant – 
• may differ from classic SPS by more prominent neck 

and arm stiffness
• usually GAD antibody-negative
• antibodies targeting specific proteins such as 

amphiphysin have been detected
• most commonly associated with breast cancer
• seen in less than 2 % of patients with SPS



• Anti-GAD antibody is present in >80% of classic SPS
• Presence of high anti-GAD auto-antibody strongly supports the 

diagnosis (99% specific) and so is a biomarker of SPS
• GAD65 Neurological Syndrome Antibody Test

• Negative <1:600, Borderline 1:600-1:1200, Positive >1:1200 
• Other antibodies include:

• amphiphysin
• glycine a1 receptor (GlyR)  
• gamma-aminobutyric acid type A receptor (GABAAR)
• glycine transporter 2 (GlyT2)

• Other autoantibodies may be present including:
• Anti-insulin ab: Diabetes mellitus, type I (30% to 60%) 
• Anti-thyroid, -thyroid peroxidase, -thyroglobulin: thyroiditis (13%)
• Anti-gastric parietal antibodies: pernicious anemia (7%)

Laboratory Findings
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• Reveals continuous firing of normal appearing motor units 
simultaneously in agonist and antagonist muscles

• Continuous action potentials indistinguishable from 
voluntary activity 

Electromyography (EMG)

• Persistent bursts: 
50 to 60 ms 
duration; 5 - 6 Hz; 
rhythmic; 
synchronous 

• Interruption of 
bursts by spasms: 
rapid activity; full 
interference pattern; 
> 4 sec duration



COMPREHENSIVE WORK-UP



FOLLOW-UP MONITORING



TREATMENT 
OF SPS



TREATMENT OF SPSD

• Treatment options for SPSD divided into two main 
categories: 

• symptomatic
• immunotherapy 

• These are commonly used in combinations, depending 
on severity of disease

• Most commonly used are benzodiazepines and 
intravenous immunoglobulin

• Baclofen is third most commonly used agent 
• Most patients receive either intravenous 

immunoglobulins, plasmapheresis, steroids, or a 
steroid-sparing immunosuppressant



TREATMENT OF SPSD: Symptomatic 
Benzodiazepines

• Benzodiazepines, specifically diazepam, are considered 
the optimal initial therapy 

• Benzodiazepines are thought to affect the condition by 
modulating levels and activity of GABAA



TREATMENT OF SPSD: Symptomatic 
Benzodiazepines

• Diazepam results in reduction in pain and stiffness, 
allowing for more enhanced physical function

• Therapeutic trial beginning at 5 mg four times daily and slowly 
titrated upwards to the max dose required to control symptoms 
without causing excess sedation

• Sustained improvement is reported with a median dose 
40 mg daily in GAD antibody seropositive classic SPS, 
and 17.5 mg daily in seropositive partial SPS 

• Diazepam doses achieved may be as high as 30 mg four times 
daily (120 mg per day)

• If diazepam is not well-tolerated, can use clonazepam, 
beginning at 1 to 3 mg four times daily 

• Titrated upwards to a max of 6 to 8 mg four times daily 



TREATMENT OF SPSD: Symptomatic 
Baclofen

• GABAB-modulating drug

• Used in patients with an unsatisfactory response or 
intolerance of escalating doses of benzodiazepines 

• Administered orally 10- 20 mg two to three times daily 

• As monotherapy or in combination with benzodiazepines 

• Commonest side effect is sedation

• A pump (intrathecal route) is generally no longer used 
given safer alternatives with comparable efficacy 

• Complications included spasm-induced rupture and dislocation 
of the intrathecal catheter



TREATMENT OF SPSD: Symptomatic

Other options that can be used:
• Centrally acting antispasmodic

• Tizanidine

• Antiepileptics, enhancing GABA and improving pain
• Gabapentin enhances GABA synthesis
• Pregabalin structurally similar to GABA

• Vigabatrin inhibits GABA transaminase
• Tiagabin inhibits GABA reuptate
• Levetiracetam potentiates GABAergic transmission
• Valproate



TREATMENT OF SPSD: Symptomatic

Other options that can be used:
• Methocarbamol
• Cyclobenzaprine
• Dantrolene
• Propofol (hospital)

• Botulinum toxin injections – alleviate focal symptoms and 
spasms (most commonly injected into paraspinal 
muscles) and used to prevent contractures



TREATMENT OF SPSD: 1ST LINE IMMUNOTHERAPY 
IVIG

• Used in patients with inadequate symptomatic relief from 
GABA antagonists (eg, benzodiazepines and baclofen) 
and those with severe disease (symptoms that continue 
to significantly interfere with daily function and activities)

• Administered initially at a dose of 2 g/kg, given in a 
treatment course over two to three infusions, each 
usually separated by three to five days

• Frequency of follow-up treatment courses is variable and 
depends upon the duration of the response
• Common infusion paradigm is 1.0 g/kg given every two weeks



TREATMENT OF SPSD: IVIG



TREATMENT OF SPSD: SCIG

Subcutaneous immunoglobulin (SCIG) is another route of 
giving immunoglobulins. 
• delivered by a pump system with tubing, infusing the 

immunoglobulins into the subcutaneous layer of skin
• for high doses of immunoglobulins, this could involve 

multiple infusion sites
• can be self-administered making it more convenient.
• used when:
 • Infusion related side effects 
 • Remote home location
 • Difficult infusion center access
 



TREATMENT OF SPSD: IMMUNOTHERAPY 
Rituximab

• Rituximab, the chimeric B cell-depleting anti-CD20 
monoclonal antibody, effect has recently been described



TREATMENT OF SPSD: Rituximab

• Largest randomized controlled 
trial conducted in SPS

• Demonstrated lack of efficacy of 
rituximab compared to placebo

• Since 4 patients with severe 
disease reported meaningful 
improvements, the drug might be 
useful for a subset of patients who 
have failed previous therapies 
with GABA-enhancing drugs and 
IVIg

• 2 g divided in 15 days, repeat 
every 6–12 months 



TREATMENT OF SPSD: IMMUNOTHERAPY 
Plasma Exchange 

• Used as adjunct/second line, or acute exacerbation 
therapy

• Variable response, dramatic improvement to no 
improvement
• Roughly half of those treated with this experienced 

clinically significant improvement 

• Short-term benefit, invasive procedure, and high cost 
precludes its widespread use



TREATMENT OF SPSD: IMMUNOTHERAPY 
Glucocorticoids

• Glucocorticoids can be used short term, but long-term 
use is avoided because high-dose therapy is often 
required to experience improvement 

• In addition, glucocorticoid therapy should be avoided in 
patients who also have diabetes



TREATMENT OF SPSD: Other



TREATMENT OF SPS: Team Based Care

• Patients with SPS are at higher risk of developing 
orthopedic problems such as lumbar hyperlordosis, joint 
deformities, and muscle atrophies, leading to abnormal 
posturing and gait abnormalities with increased fall risk

• A multimodality approach including PT, OT and 
behavioral therapy should be used adjunctively to 
improve quality of life

• Interventions in the form of massage, relaxation, range 
of motion exercises, ultrasound, hydrotherapy, heat 
therapy, and stretching have been shown to result in 
significant reduction of pain and stiffness



TREATMENT OF SPS: Team Based Care




